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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

CORE MODEL OF THE ELECTRONICS DOMAIN

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 62016 has been prepared by IEC technical committee 93: Design
automation.

The document was released by the feeder organization, Government Electronics and
Information Technology Association, a sector of the Electronic Industries Alliance (EIA), for
committee draft, comment, and review by members of IEC TC93 1.

The text of this standard is based on the following documents:

FDIS Report on voting
93/172/FDIS 93/176/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

1

The EIA feeder organization retains the copyright and intellectual property of this work but provides permission

for IEC to reproduce and exploit the information contained herein.

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d



~-6- 62016 O IEC:2003(E)

This standard does not follow the rules for the structure of International Standards given in
the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
2012-07. At this date, the publication will be

e reconfirmed;

¢ withdrawn;

* replaced by a revised edition, or
¢ amended.
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INTRODUCTION

The Core Model of the electronics domain provides a common basis for design information
handled by CAD systems within the electronic domain. It is the purpose of this model to
provide a conceptual representation of the electronics domain, so that the compliant CAD
systems handle a similar set of concepts, thus making inter-communication, sharing and
exchange of design information a much easier task. It is not the purpose of this model to
describe implementation details or to provide a data representation of electronics domain
information.

The Core Model of the electronics domain, Edition 1.0, is referred to as the “Core Model”
throughout this document. The Core Model, in part, has been created by enhancing the
industry connectivity consensus model, EDIF CFI DR Alignment Model Version 1.0
(www.edif.org).

The chosen description language for this Core Model is EXPRESS, as defined by ISO 10303-11.

It is necessary to describe the Core Model as an information model in order to provide a
formal definition of the design information that shall be be recognized by the compliant CAD
systems. The benefits of a formal description derive from its ability to provide an
unambiguous representation of concepts, attributes and relationships, and the global rules
and constraints that may be applied. By having such a description, it is possible to check the
consistency and the correctness of the model as well as to provide a reliable starting-point for
further development. It also facilitates the design of correct electronics CAD implementations
based on this Core Model, as the actual implementation methods can be checked against
the model.

This Core Model includes connectivity, hierarchy and design information for the electronics
domain. Future parts of this Core Model standard may be extended to include other
categories of information (for example, cell representation, schematic representation, the
PCB domain, symbols and display information).

In order to facilitate the creation of other parts of this Core Model standard, some objects
have been used in this Core Model to facilitate support for other parts of the electronics
domain. There are two types of such objects.

« Entities, such as cell _representation, are important concepts that provide support for
defining other Core Model parts.

* Constraints: Some of constraints of this Core Model use conditions that are always true.
They have been written in this way in order to ensure that they remain valid when the
model is extended.
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CORE MODEL OF THE ELECTRONICS DOMAIN

Scope and object

This International Standard provides the semantics definitions for the following categories of
information related to electronic circuit designs. Each category of design information is
modelled as an EXPRESS schema.

The Core Model consists of 10 schemas. Each of them is presented in this document as a
separate chapter. At the beginning of each chapter, a description of the corresponding
schema is provided.

The hierarchy _model schema describes the hierarchical information of a cell, i.e. the way
a cell may be divided into other cells.

A circuit may be divided into cells which, in turn, may be further subdivided into other
cells, thus creating a hierarchy. The hierarchy information describes the cells, the possible
cell representations and their instances.

The design_hierarchy_model schema describes the annotation on an occurrence
hierarchy.

The definition of a design requires that specific representations (views) of design objects
in the hierarchy are selected. This unambiguously creates a configured design hierarchy.
This concept is similar to the configuration of a design in VHDL and is related to view
selection mechanisms of other electronics design domain information models in industry.
The design hierarchy identifies top-level design cells and may provide annotated design-
specific data into the elaborated hierarchy.

The connectivity view_model schema describes the connectivity information of a cell.

This describes the way in which the circuits are connected in order that information or
energy may flow from one part of a design or product to another. The Core Model
subdivides this information into

« the logical _connectivity_model schema which describes the connectivity for a given
level of a hierarchy.

Logical connectivity information describes the bit level, abstract electrical connectivity
for a given level of a hierarchy, in terms of signals and signal groups.

- the connectivity_structure_model schema which describes the structural connectivity
of a connectivity view.

Structural connectivity information describes the connectivity, for a given level of a
hierarchy, from the structural point of view. The structural connectivity is specified in
terms of busses, nets and rippers. Such a structural representation is used to provide
support for physical implementation and annotation.

The library_model schema describes the technology information contained in a library, as
well as the reusable objects and data.

A library provides a means of grouping cell definitions. A library may be used to group
other classes of reusable objects and information as well. Information in a library may be
related in terms of technology information.

The information_base_model schema describes the information in an information base.

The information_base describes the kind of information that can be found directly in an
information base.
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In addition, the following information is also included in the model.

« The design_management_model schema provides the design management information.
This information is needed to trace back to the source or the owner of the data.
 The documentation_model schema describes the documentation provided for an object.

« The support_definition_model schema contains the definition of some auxiliary entities,
types and functions that are used by several schemas.

Names of objects used in this Core Model standard were chosen to be the same as the names
of the similar objects and concepts in existing electronics domain information models
wherever possible.

2 Reference documents

IEC 61690-1:2000, Electronic design interchange format (EDIF) — Part 1: Version 300
IEC 61690-2:2000, Electronic design interchange format (EDIF) — Part 2: Version 400

ISO 13030-11:1994, Industrial automation systems and integration — Product representation
and exchange — Part 11: Description methods: The EXPRESS-I language reference manual

3 General modelling issues

This standard describes the general modelling techniques and conventions used by the Core
Model. The most important concept discussed here is that of relationship between entities
(ownership and reference). In addition, issues such as uniqueness in aggregates, default
values, empty sets and model topology are presented.

3.1 Ownership and reference

An object is said to be the “owner” of another object, if the latter can only exist in the context
of the former. From the point of view of the information model, this means that an instance of
the “owned” object can exist if, and only if, there is an instance of the owner object. Any given
instance of an object must have exactly one owner. Some examples of owner relationships
are provided below.

By contrast, if an object references another object, the existence of the latter is not dependent
on the existence of the former. In the information model this means that the existence of an
instance of the referenced object is not related to the existence of any instance of the object
that references it. A given instance may be referenced by any number of other instances
unless stated otherwise by a constraint.

Generally speaking, the referencing mechanism provides a way of sharing data whereas the
ownership dependence is used to create a scope for the objects and to control their
existence.

The difference between the two types of relationship is important because of their effects in
an actual implementation. If the implementation provides a static representation of data (such
as an EDIF file), an owned object can be textually contained in the definition of the owner,
whereas a referenced object is used by the referencing object but may be declared in another
context. If the system allows dynamic representation of the data (like CFI DR PI), the
difference between ownership and reference is reflected in the process of object creation and
destruction. Indeed, whenever an object is destroyed, its owned objects are destroyed too,
unlike the referenced objects which continue to exist.
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The EXPRESS language does not provide a direct method of specifying whether an object is
owned or referenced. However, the Alignment Model represents the two types of relationship
in different ways by using the techniques and conventions described below.

3.11 Ownership

Let us consider the example presented in Figure 1 which shows the owner relationship
between a library and its contained cells:

ENTITY library
cells : OPTIONAL SET [1:?] OF cell;

END_ENTI TY;

ENTITY cell

| NVERSE
containing library : library FOR cells;
END_ENTI TY;

Figure 1 — The owner relationship

In this example, ownership is modelled straightforwardly by using the EXPRESS INVERSE
clause. Its meaning is that, for every instance of a cell, there is exactly one instance of the
library that contains that cell instance.

There are cases, however, when an object may have several potential owners. The example
in Figure 2 shows that a documentation object may be created in the context of a
connectivity _generic_net or a connectivity _generic_bus, etc.

The owner relationship is modelled by using the INVERSE clause. Its meaning is that there
may exist, at most, one instance of the connectivity _generic_net and, at most, one instance of
a connectivity_generic_bus, etc, that contain a given documentation instance. However,
any instance of the documentation may exist as a member of the “document” SET
in a connectivity_generic_net or as a member of the “document” SET in a
connectivity _generic_bus, etc, but not as all of them. Therefore, a domain rule (the
WHERE clause) is used in order to ensure that there is only one owner of the
documentation instance in the database. Of course, there are other objects that reference
that documentation instance.
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ENTITY connectivity_generic_net
ABSTRACT SUPERTYPE OF ( ONEOF(connectivity net,
connectivity _sub_net));

document : OPTIONAL SET [1:?] OF documentation;

END_ENTI TY:

ENTI TY connectivity_generic_bus
ABSTRACT SUPERTYPE OF ( ONEOF(connectivity bus,
connectivity bus_slice,
connectivity sub_bus));

document : OPTIONAL SET [1:?] OF documentation;

END_ENTI TY:

ENTI TY docunent ati on;

| NVERSE
cont ai ni ng_generic_net:
SET [0: 1] OF connectivity_generic_net FOR docunent;
cont ai ni ng_generic_bus:
SET [0:1] OF connectivity generic_bus FOR docunent;
WHERE
cont ai nnment _constraint:
(* Each "docunentation" is defined in only one place. *)

SI ZEOF(cont ai ni ng_generic_net) +
SI ZEOF( cont ai ni ng_generi c_bus) +

END_ENTI TY:

Figure 2 — Owner relationship with multiple potential owners

3.1.2 Reference

The reference mechanism can be used to share common data between several objects. Let
us consider a master_logical_port which has a default connection to a global_port. Since it is
possible for several master logical ports to have the same default connection, the
global_port is referenced by the master_logical port. In this case, the global port does not
contain an INVERSE attribute for the master_logical _port because it is not owned by it. In
order to increase the readability of the model, the references to other objects are tagged as
such. Figure 3 gives an example of object referencing.
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3.2 Uniqueness by value

EXPRESS defines the uniqueness in aggregates to be “by reference”. This means that a set
cannot contain the same object twice but it may contain two different objects with exactly the
same value. Therefore, a special EXPRESS function is used whenever uniqueness by value is
required, as shown in Figure 4.

ENTITY library

document : OPTIONAL SET [1:7?] OF docunentation;
status_of _copyright : OPTIONAL SET [1:?] OF copyright;
status_of _written : OPTIONAL SET [1:?] OF written;

WHERE

uni que_status_of copyri ght:
val ue_uni que(status_of _copyright);
uni que_status_of _written:
val ue_uni que(status_of _written);
uni que_docunent :
val ue_uni que(docunent);
END_ENTI TY;

Figure 4 — Uniqueness by value

The example shows that a library should not contain two identical documentation, copyright
information or author information, i.e. it cannot contain two instances of documentation,
copyright or written with the same value.

3.3 Default values

The default values, which are used by the CAD systems, are relevant to the actual
implementations rather than to the information models. Therefore, the Core Model does not
contain a specification of these values.

3.4 Optional versus empty sets
In EXPRESS, a set which may have no elements can be described by either

e OPTIONAL SET [1:upper_limt] OF base_type, orby
e SET [O:upper_limt] OF base_type.

However, the concepts modelled by the two descriptions are quite different. An OPTI ONAL
SET shows the fact that the set may or may not exist whereas a SET[0 : upper_limt]
shows that the set always exists but it may be empty. The Core Model uses the former
method.

3.5 Model topology

The topology is the graph representation of the relationships between the concepts defined in
the model. Two possible approaches have been considered.

« A tree representation in which there is a concept (the root of the tree) that is a
generalization of all the other concepts defined in the model. An example of Information
Model that uses this topology is the CFI DR IM.

- A forest representation in which there are several categories of concepts that do not have
any common features. An example of Information Model that uses this topology is the
EDIF IM.
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The forest representation has been chosen for the Core Model. An advantage of this
representation (as opposed to the tree representation) is that it reduces the maximum depth
of the leaves in the model hierarchy.

4 Concepts

This chapter describes the fundamental concepts defined by the Core Model. These concepts
may be thought of as creating a hierarchy which is abstract at its higher level and becomes
progressively more detailed. At the highest level of the structure, an information_base may
contain designs and libraries. Each library is a collection of cells which are grouped according
to a set of common characteristics. A cell is the main design object which may be instantiated
later in another cell, thus creating a design hierarchy. A cell may be connected to other cells
by means of its interface. These concepts are described in the following sections.

4.1 The information base

An information_base describes the data that can be found in the database of a compliant CAD
system. This information may include libraries, designs, global_ports and global_port_bundles
and unit definitions. The Core Model is an information model that describes one information
base. All the entities defined in the Core Model belong, directly or indirectly, to the
information_base object. The model of the information_base entity can be found in the
information_base_model schema. A partial EXPRESS-G diagram is also available.

4.2 Global ports and global port bundles

Certain ports such as GND, VCC or clocks are used in common by several modules of an
electronic circuit. The Core Model describes this by using the concept of global port, which is
modelled by the global _port entity. The global _ports are defined in the information_base and
are, therefore, visible in all the cells and designs defined in this information base.

It is sometimes convenient to address several ports as if they were a single port. In order to
do this the Core Model uses the concept of port bundle. A port bundle provides a means of
creating a structured port by grouping other ports and/or port bundles defined in the same
context. In the case of global ports, the port bundle is modelled by the global port bundle
entity.

Both the global_port and the global_port_bundle are described in the information_base_model
schema. A partial EXPRESS-G diagram is also available.

4.3 Libraries

A library provides a means of grouping design units (cell definitions). In future versions of the
Core Model a library will contain other classes of reusable objects, as well.

A library may be locally defined, in which case the definition of the contained cells is included
in the information base. Libraries may also be externally defined, which implies that the
details of the cell definitions are not available within the information base.

The library_model schema describes the model for the library entity. A partial EXPRESS-G
diagram is also available. According to where the contained data can be found, the library
entity is subtyped into internal_library and external_library. The internal _library corresponds
to the case where the library is locally defined. Therefore, since all the data is present in the
information_base, an internal_library may contain implementation information. An
external_library corresponds to the case where the library data is not contained in the
information_base and, therefore, it does not include implementation details.
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4.4 Cells

A cell is the basic design unit described by the Core Model. In order to be able to represent
complex circuits, a cell can be divided into other cells, thus creating a hierarchy. The model of
the cell entity is given in the hierarchy_model schema. A partial EXPRESS-G cell entity is
subtyped into internal _cell and external_cell according to whether it describes information
defined locally or not. An internal _cell contains locally defined data and may, therefore,
contain implementation information. An external_cell does not include implementation details.
Since an internal_cell contains data defined in the current information_base, it can only
belong to an internal_library. Similarly, an external_cell belongs to an external_library.

4.5 Clusters and cell representation sets

A cell is described by means of cell representations. Cell _representations that share the
same interface can be grouped into clusters. A cell can contain more than one cluster.
A cluster may be instantiated in another cell view, thus creating a design hierarchy. A cluster
is subtyped into internal_cluster and external _cluster which are used by internal _cell and
external_cell respectively. An internal_cluster may only contain internal_cell_representations,
and an external_cluster only external_cell_representations. The model of the cluster entity is
given in the hierarchy _model schema. A partial EXPRESS-G diagram is also available.

Cell representation sets are used to group cell_representations of the same cell that have a
close relationship based on reasons other than a common interface. Simple annotation is
provided within the cell representation set in order to specify the reason for the grouping. The
model for the cell _representation_set entity can be found in the hierarchy _model schema.

4.6 Cell representations

A cell_representation describes chosen aspects of a cell. At present, the Core Model supports
only one type of cell_representation, the connectivity view. Future versions of the model will
be extended, however, with other view types such as schematic and pcblayout, as well as
with symbols. A cell_representation may be either an internal_cell _representation or an
external_cell_representation. An internal_cell_representation belongs to an internal_cluster
and describes an internal_cell. Similarly, an external _cell _representation belongs to an
external_cluster and describes an external_cell. An internal_cell_representation can establish
a direct relationship with other cell_representations in order to provide versioning and data
management control information. Hence, an internal_cell_representation may be a new
version of another cell _representation of the same type or may be derived from another
cell_representation. If the internal_cell_representation is derived from another
cell_representation, their type can be different. The interface of a cell_representation is
obtained from its containing cluster.

The model of the cell representation entity can be found in the hierarchy _model schema.
A partial EXPRESS-G internal_connectivity view and external_connectivity view are given in
the connectivity _view_model schema.

4.7 Master ports and master port bundles

The interface of a cluster consists of ports and port bundles. These objects represent the only
places where a connection can be made to a cell. The interface of a cluster is described by
the cluster_interface entity.

In the Core Model, each port in the cluster interface is described by a master _logical port
entity which describes its logical connectivity information. A master _logical port can be
associated with one or several master_structure_ports which describe the structural
connectivity information of the port. It is possible that a master_logical _port is not associated
with any master_structure_port.
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The size of the master_logical _port and master_structure_port is always one. The master_
logical _port entity is subtyped into input_master_logical_port, output _master_logical_port,
bidirectional _master_logical _port and unspecified direction_master_logical _port, which
correspond to the possible directions of the port. In addition, a port contains information such
as its designator, its properties and its external load capacitance. It is possible to specify a
global_port as the default connection for a master_logical _port.

It is sometimes convenient to address several ports as if they were a single port. In order to
be able to do this, a grouping method is provided. The Core Model uses the concept of port
bundle in order to describe a structured port. A port bundle in the cluster interface
is described by a master_logical_port _bundle entity, which groups master_logical ports
and/or other master_logical _port bundles defined in the same interface. The same
master_logical_port may be referenced by more than one master logical port_bundle.
However, it cannot be referenced more than once by the same master_logical _port_bundle,
either directly or indirectly.

The availability of a master_logical _port_bundle for structural connectivity is indicated by the
master_structure_port_bundle entity. A master_logical_port_bundle can be associated with
more than one master_structure_port_bundle.

A structured port can be defined in the interface of a cluster by using the port_structure entity.
A port_structure describes a possible structuring of the structure ports and port bundles of a
cluster interface. It can represent either an ordered or an unordered structured port.

The models for the master_logical port, master_structure_port, master_logical _port_bundle,
master_structure_port_bundle and port_structure entities are given in the hierarchy _model
schema. Partial EXPRESS-G diagrams for cluster_interface and port_structure are also
available.

4.8 Instances

A cluster may be instantiated in a cell view, thus enabling the creation of a design hierarchy.
The instance entity models the instance of a cluster. The interface of the instance consists of
instance_structure_ports and instance_structure _port _bundles which must reference
master_structure_ports and master_structure_port_bundles defined in the interface of the
instantiated cluster. If the width of the instance is greater than one, the instance represents
an arrayed instance.

The advantage of the instantiation mechanism is that the choice of a particular
cell_representation can be delayed until the complete design is configured. For example, a
connectivity view may contain instances of clusters of other cells. When the connectivity view
is configured, instances are configured by selecting suitable views.

An internal_connectivity _view can define, for each of its instances, a connectivity_instance_
implementation which describes the structural information associated with an instance. Since
the only type of cell_representation defined in the current model is the connectivity view, the
only significant structural information is the port structuring.

The model for the instance entity can be found in the hierarchy _model schema. A partial
EXPRESS-G diagram is also available.

4.9 Instance ports and instance port bundles

The interface of the instance consists of instance_structure ports and instance_structure
port_bundles. The instance_structure_port is defined by either a connectivity generic_bus or
by a connectivity _generic_net and associates a master_structure_port with an instance. The
information contained in the master_logical _port associated with the referenced master_
structure_port may be overridden by the instance if it defines an instance_port_attributes
entity associated with the master_logical _port.
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The instance_port_attributes entity is subtyped into input_instance_port_attributes,
output_instance _port_attributes, bidirectional _instance_port_attributes and unspecified
direction_instance_port_attributes, corresponding to the possible types of the associated
master_logical_port.

An instance_structure _port_bundle entity references a master_structure_port _bundle which
must be defined in the interface of the instantiated cluster. The instance may override some of
the information contained in the master _logical _port bundle associated with the referenced
master_structure_port_bundle by defining an instance_port_bundle_attributes entity.

The Core Model defines the instance entity to be an indexed collection of cluster instances.
The number of elements in the collection is given by the “width” attribute in the instance
entity. A port in the interface of a member of the instance is modelled by the
instance_member_ logical_port and instance_member_structure_port entities.

The models for the instance_structure _port, instance_member_logical _port, instance_
member_structure_port, instance_structure_port_bundle, instance_port_attributes and
instance_port_bundle_attributes entities are given in the hierarchy _model schema.

5 Connectivity

The only view type supported by the model at present is the connectivity view. Future
versions of the model may contain other views that support connectivity definitions such as
schematic and pcblayout. The Core Model differentiates between two levels of connectivity
information within the connectivity view.

* Logical connectivity information

The logical connectivity describes the bit level, abstract electrical connectivity for a given
level of a hierarchy, in terms of signals and signal bundles. Every type of view that
supports connectivity definitions contains similar connectivity information.

e Structural connectivity information

The structural connectivity describes the connectivity, for a given level of a hierarchy, from
the structural point of view. The structural connectivity is specified in terms of buses, nets
and rippers. Such a structural representation is used to provide support for physical
implementation and annotation. The structural connectivity information is view-type
specific. Indeed, the manner in which the connectivity view is structured is unlikely to be
the same as that of a future schematic or pcb view.

5.1 Logical connectivity

The model for the logical connectivity can be found in the logical_connectivity _model schema.
A partial EXPRESS-G diagram is also available. The logical connectivity of a view is
described in terms of signals and signal_bundles.

5.1.1 Signals

A signal is defined as an object that provides a means by which all the global ports,
instance_member_logical _ports and master_logical _ports may be logically electrically
common at a a given level of hierarchy, and to enable the logical flowing, sharing and
exchanging of information and energy between the applicable blocks.

A signal is always one bit wide and is defined within an internal_connectivity view. All
global_ports joined by a signal are defined in the containing information_base. All
instance_member_logical_ports joined by a signal must reference instances in the contain-
ing view. All master_logical _ports joined by a signal are defined in the interface of the
containing cluster.
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5.1.2 Signal_bundle

A signal_bundle provides a grouping mechanism for signals. A signal_bundle is defined within
a view and is used to support structural connectivity. However, it does not provide additional
connectivity information. A signal_bundle is specified as an ordered list of one or more signals
or signal _bundles in the same containing view. The structure of a signal bundle is
independent of port ordering or port structure. No two signal _bundles may have the same
structure of members. The same signal may be referenced by more than one signal_bundle
and may be referenced more than once in the same signal_bundle. Since a signal_bundle
may contain signals and signal_bundles, it creates a signal hierarchy as shown in the
example in Figure 5.

signal bundle &

T
r”’fﬂﬂ ¥ T

signal &y signal Ao signal_tundle & 4

— ™~

-

Figure 5 — An example of signal hierarchy

Such a hierarchical structure is used to support the structural connectivity expressed by
buses.

5.2  Structural connectivity with wide instances

When an interconnect (net or bus) joins a port or a port bundle on a wide instance, the pattern
of connectivity will be either in the commoned style or in the fanned-out style. For the
commoned style, the joined instance_structure_ports or instance_structure_port_bundles
reference master_structure_ports or master_structure_port _bundles whose size is the same
as that of the interconnect. For the fanned-out style, the joined instance_structure ports are
flattened to lists of instance_member_structure_ports. The length of these lists is equal to the
size of the interconnect. In the case of instance_structure_port_bundles, their size is equal to
the size of the master_logical _port_bundle associated with the master_structure_port_bundle
referenced by the instance_structure_port bundle. The size of the instance_ structure_
port_bundle must be equal to the size of the joined interconnect (whose size is equal to the
size of its associated signal or signal_bundle). A net is associated with a signal and,
therefore, its size is always one. A bus is associated with a signal_bundle and, therefore, its
size is equal to the length of the list created by flattening the signal_bundle. Several examples
are given below.

5.21 Joining ports on instances in the commoned style

Figure 6 presents an example of a net joining a port on a wide instance, using the commoned
style. The wide instance “I” has a width of three. The instantiated cluster defines a
master_structure_port ‘P’ in the cluster_interface.
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Figure 6 — A net joins a port on an instance in the commoned style
If the net “NET_A”" joins port “P” in instance “I” as shown in Figure 6a, the underlying
connectivity of “NET_A” will be equivalent to joining port “P” on the Oth member of instance
“I”, port “P” on the 1st member of instance “I” and port “P” on the 2nd member of instance “I”,
as shown in Figure 6b.

5.2.2 Joining port bundles on instances in the commoned style

Figure 7 shows an example of a bus joining a port bundle on a instance using the commoned
style. The wide instance “I” has a width of three. The interface of the instantiated cluster
contains two master_structure_ports “P1”, “P2” and a master_structure_port_bundle “PB”
which groups “P1” and “P2”.

mstance [

_E {member 0)
NET & : MET A& mstance [
1—— P | mstance | 1 E (member 1)
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Figure 7 — A bus joins a port bundle on an instance in the commoned style

When a bus joins a port bundle on an instance, using the commoned style, the joined
instance_structure_port_bundle must reference a master_structure_port_bundle whose size is
the same as that of the bus. The size of the bus is determined by flattening its associated
signal_bundle. In the example in Figure 7a, a bus “BUS_A” joins a port bundle “PB” on an
instance “I”. The size of “PB” is the same as the size of “BUS_A”. This is equivalent to the
situation presented in Figure 7b where the 0th bit of “BUS_A” joins port “P1” on the Oth
member of instance “I”, port “P1” on the 1st member of instance “I” and port “P1” on the 2nd
member of instance “I”, and the 1st bit of “BUS_A” joins port “P2” on the 0th member of
instance “I”, port “P2” on the 1st member of instance “I” and port “P2” on the 2nd member of
instance “I”.

5.2.3 Joining port bundles on instances in the fanned-out style

Figure 8 shows an example of a bus joining a port bundle on an instance, using the fanned-
out style. The wide instance “I” has a width of three. The interface of the instantiated cluster
defines two master_structure_ports “P1”, “P2” and a master_structure _port _bundle “PB”
which groups “P” and “P2”.
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Figure 8 — A bus joins a port bundle on an instance in the fanned-out style

When a bus joins a port bundle on an instance, using the fanned-out style, the size of port list
resulting from expanding the master logical port bundle associated with the master_
structure_port_bundle referenced by the joined instance_structure_port_bundle must be the
same as that of the bus. The size of the port list is the product of the instance width and the
referenced master_structure_port_bundle size. In the example in Figure 8a, a bus “BUS_C”
joins the port bundle “PB” on the instance “I”. “PB” implicitly represents a list of six ports (i.e.
instance width x master_structure_port_bundle size = 3 x 2). The elements of the port bundle
“PB” correspond to consecutive members of the list of ports. The size of bus “BUS_C” is
also 6. The example is equivalent to the situation presented in Figure 8b where the Oth bit of
the bus joins port “P1” on the 0th member of instance “I”, the 1st bit joins port “P2” on the Oth
member of instance “I”, the 2nd bit joins port “P” on the 1st member of instance “I”, the 3rd bit
joins port “P2” on the 1st member of instance “I”, the 4th bit joins port “P1” on the 2nd
member of instance “I” and the 5th bit joins port “P2” on the 2nd member of instance “I”.

5.3 Structural connectivity of connectivity views

The model of the structural connectivity is found in the connectivity structure_model schema.
The structural connectivity information is described by connectivity nets, connectivity buses
and connectivity rippers. The structural representation is used to provide support for physical
implementation and annotation.

5.3.1 Connectivity net and connectivity sub-net

A net is a structured representation of a signal. Each net is associated with a signal and may
join single ports.

Sometimes it is necessary to divide a net into various parts so that properties may be added
to one part but not to any of the others. Hence, a net may be divided into sub-nets which may
be further subdivided into sub-nets. However, sub-nets do not give new connectivity
information. The ports associated with a sub-net are referenced in the immediately containing
net or sub-net. No two sub-nets at a given level refer to the same set of ports.

In the information model, the concept of net and sub-net are generalized into the concept of
generic-net. A connectivity_generic_net is either a connectivity _net or a connectivity_sub_net.
Each connectivity_generic_net is associated with a signal. It may join global _ports,
instance_member_structure _ports, instance_structure_ports, master_structure ports and
connectivity rippers. A connectivity _generic_net may contain connectivity_sub_nets which
may be further divided into more connectivity _sub_nets.
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A connectivity_net is defined within an internal_connectivity view. Its associated signal and
its joined connectivity_rippers are defined in the containing view. Furthermore, the joined
global_ports, instance_member_structure_ports and master_structure_ports are mentioned in
its associated signal. If a connectivity_net joins an instance_structure_port, then the list of
instance_member_structure_ports joined implicitly is a subset of the instance_member_
structure_ports joined by its associated signal.

A connectivity_sub_net is defined within another connectivity generic_net. The associated
signal of a connectivity _sub_net is the same as the one in its enclosing structure. Its joined
ports or rippers are a subset of the ports or rippers referenced by its containing net.

A partial EXPRESS-G diagram of connectivity _generic_net and its subtypes is available.

5.3.2 Connectivity bus, connectivity bus slice and connectivity sub-bus

A bus is a structured representation of a collection of signals. Each bus is associated with a
signal_bundle and may join wide ports.

A bus may be subdivided in two ways. It may be divided into bus-slices or into sub-buses. A
bus-slice is used to define a part of a bus. Its associated signal_bundle is a member of the
signal_bundle associated with its immediately containing bus. No two bus-slices at a given
level refer to the same signal_bundle. A sub-bus is similar in nature to a sub-net in that it
allows additional structural information to be given about a part of a bus. A sub-bus is
associated with the same signal_bundle as that in the immediately containing bus. No two
sub-buses at a given level reference the same set of ports or rippers.

In the information model, the concepts of bus, bus-slice and sub-bus are generalized into
the concept of generic-bus. A connectivity_generic_bus is either a connectivity bus,
a connectivity_bus_slice or a connectivity_sub_bus. Each connectivity_generic_bus is
associated with a signal_bundle. It may join connectivity_rippers and wide ports such as
global_port_bundles, local_master_port_bundles, instance_structure_port _bundles and
master_structure_port_bundles. It may be divided into connectivity bus_slices or
connectivity_sub_buses which may themselves be further subdivided.

All global_port_bundles, local_master_port _bundles, and master_structure_port_bundles
joined by a connectivity _generic_bus have the same port size. This is the same as the size of
the associated signal_bundle. Each of the logical ports associated with the ports of the joined
port structures is referenced or defined in the corresponding signal in the flattened
signal_bundle. If a generic-bus joins an instance_structure port _bundle, the pattern of
connectivity will be either in the commoned style or in the fanned-out style. For the commoned
style, the joined instance_structure_port_bundles reference master_structure _port _bundles
whose port size is the same as the size of the flattened signal bundle. The
instance_structure_port_bundles size is equal to the size of the master_logical port_bundle
associated with the master_structure_port_bundle referenced by the instance_structure
port_bundle. The size of the instance_structure _port_bundle must be equal to the size of
the joined flattened signal_bundle.

A connectivity_bus is defined within an internal_connectivity view. Its associated signal_
bundle and its joined rippers are defined in the containing view.

A connectivity _bus_slice is defined within another connectivity generic_bus, and its associated
signal_bundle is a member of the signal_bundle associated with its enclosing structure.

A connectivity_sub_bus is defined within another connectivity _generic_bus and its associated
signal_bundle is the same as that of its enclosing bus. Its joined rippers or ports are a subset
of the rippers or ports referenced by the enclosing bus.

A partial EXPRESS-G diagram of connectivity _generic_bus and its subtypes is available.
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5.3.3 Connectivity ripper

A ripper associates a bus/bus-slice/sub-bus structure with other bus/bus-slice/sub-bus
structures or with net/sub-net structures. Rippers can be explicitly joined by any number of net
and bus structures, defined in the same view.

In the information model, the connectivity ripper entity has two INVERSE attributes which
identify the associated net and bus structures. All the related net or bus structures belong to
the same view. Each structure is related to other structures by sharing at least one common
signal.

6 The design hierarchy mechanism

The Core Model contains a design hierarchy mechanism which is similar to the EDIF design
hierarchy and includes some of the capabilities given by the CFI DR view selection.

The need for a design hierarchy mechanism derives from the fact that a cluster contains one
interface but may have multiple views. Therefore, in order to specify an unambiguous tree
structure for a given design, it is necessary to be able to specify for each instance which view
is to be used. Furthermore, it is necessary to be able to specify alternative configurations for
instances so that different design trees may be represented.

In addition to choosing specific configurations of specific views it may also be necessary to
specify that, in a particular configuration, a given instance may be a leaf and use none of the
views of its cluster. It is also necessary to specify whether the configured instance belongs to
an internal_cell or to an external_cell. Finally, not all configuration information may be
available at a given moment. Therefore a mechanism for explicitly having unconfigured
instances is needed.

6.1 The design hierarchy

A design is a set of hierarchies of cell representations. Each hierarchy unambiguously
describes an electrical circuit. The hierarchy is modelled by the design_hierarchy entity.
A design hierarchy contains the description (annotation) of the top-level node of the hierarchy
and an associated cluster configuration. A design may contain many design hierarchies. For
each design_hierarchy, the chosen cluster_configuration is defined in the cluster_interface of
the top cell of the design. According to the information contained in the top level, a
design_hierarchy is subtyped into

e external_design_hierarchy. This corresponds to the case where the top level selects
an external_cluster_configuration, which means that the actual cell information is external
to the information base. According to the information that is available, the
external _design_hierarchy is further sub-typed into

— expandable_external_design_hierarchy. This corresponds to the case where an
expandable_external_cluster_configuration is selected. The expandable external
cluster configuration selects an external_cell_representation as the top view of the
hierarchy. Although the information is external and, therefore, does not allow any
further configuration, the top level may, potentially, be further expanded.

— leaf_external_design_hierarchy. This corresponds to the case where the design
hierarchy selects a leaf_external _cluster_configuration. The leaf external cluster
configuration specifies that there is no further expansion of the hierarchy. Therefore,
this design hierarchy corresponds to the case where the design consists of only one
cell which is described externally.

e Internal_design_hierarchy. This corresponds to the case where the top level selects an
internal_cluster_configuration. According to the information contained in the cluster
configuration, the design hierarchy may be further subdivided into
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— expandable_internal_design_hierarchy. This corresponds to the case where it
selects an expandable_internal_cluster_configuration. The expandable internal cluster
configuration selects an internal_cell_representation as the top view of the hierarchy.
Some of the instances contained in the top view may have associated instance
configurations that are contained in the expandable_internal_cluster_configuration.
Each of these instance_configurations selects another cluster_configuration, thus
elaborating the hierarchy.

— expandable_internal_connectivity _design_hierarchy. This corresponds to the case
where the design hierarchy selects an expandable_internal_connectivity
view_configuration which provides information for the expansion of a hierarchy that
starts with an internal_connectivity_view.

— leaf_internal_design_hierarchy. This corresponds to the case where the design
hierarchy selects a leaf _internal_cluster_configuration. The leaf internal cluster
configuration specifies that there is no further expansion of the hierarchy. Therefore,
this design hierarchy corresponds to the case where the design consists of only one
cell which is described in the information base.

A partial EXPRESS-G diagram of design is available.

The design_hierarchy contains the chosen cluster_configuration for the top cell. The role of
the cluster_configuration entity is to configure a cluster by providing additional information
and to specify how the hierarchy is to be continued. The cluster_configuration is subtyped
into:

» external_cluster_configuration. This is further subtyped into
O expandable _external _cluster_configuration
O leaf_external_cluster_configuration

e internal_cluster_configuration . This is further subtyped into
O expandable_internal _cluster _configuration
O expandable_internal _connectivity view_configuration

O leaf _internal_cluster_configuration

A partial EXPRESS-G diagram of cluster_configuration and its subtypes is available.

An expandable cluster configuration identifies a view for the further expansion of the
hierarchy. The chosen view belongs to the cluster that contains the expandable cluster
configuration.

In the case of expandable_internal _cluster _configuration, each instance defined within the
chosen view is either configured or explicitly unconfigured. In order to configure an instance,
it is necessary to specify an instance_configuration. An instance_configuration selects a valid
cluster_configuration for the configured instance. The chosen cluster_configuration is defined
in the instantiated cluster of the configured instance. To unconfigure an instance, it is
necessary to state explicitly that the instance is required to be unconfigured. Thus, an
expandable_internal_cluster_configuration may contain several unconfigured instances and
several instance_configurations. If an instance has an instance_configuration which
references a leaf configuration, there is no further structure in the design tree below that
instance. An expandable_internal_connectivity view_configuration gives information for the
expansion of a hierarchy that has a connectivity view cell_representation at the top level.

A partial EXPRESS-G diagram of instance_configuration and its subtypes is available.

In a given expansion, an instance is configured at most once. An expandable cluster
configuration may also create a scope for global ports, at the corresponding level in the
hierarchy.
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6.2 Annotations

The top level occurrence of a design_hierarchy is annotated by an occurrence_hierarchy
annotate entity. Master ports, interconnects and signals defined within the top view may also
be annotated. A master_port_annotate attaches or modifies attributes and properties which
are associated with a master_logical_port occurrence in the top-level occurrence. An
interconnect_annotate associates physical characteristics with an interconnect structure
within an occurrence hierarchy. A signal_annotate attaches or modifies properties which are
associated with a signal occurrence within an occurrence hierarchy.

The occurrence_hierarchy _annotate entity is subtyped into

e external_occurrence_hierarchy annotate. This is further subtyped into
O expandable_external_occurrence_hierarchy _annotate.

This corresponds to the case where the annotate belongs to an expandable_external _
design_hierarchy.

O Jleaf _external_occurrence_hierarchy annotate.

This corresponds to the case where the annotate belongs to a leaf external_
design_hierarchy.

e internal_occurrence_hierarchy annotate. This is further subtyped into
O expandable_internal_occurrence_hierarchy annotate.

This corresponds to the case where the annotate belongs to an expandable_
internal_design_hierarchy.

O expandable_internal_connectivity_occurrence_hierarchy annotate.

This corresponds to the case where the annotate belongs to an expandable_
internal_connectivity _design_hierarchy.

O leaf _internal_occurrence_hierarchy annotate
This corresponds to the case where the annotate belongs to a Jeaf internal_
design_hierarchy.

A partial EXPRESS-G diagram of occurrence_hierarchy annotates and its subtypes is
available. An expandable_internal_design_hierarchy is the only truly expandable hierarchy
since it contains information that is locally defined. However, only the
expandable_internal_connectivity _design_hierarchy can be annotated since the type of the
annotated view is known. Therefore, its associated expandable internal _connectivity
occurrence_hierarchy _annotate may contain occurrence_annotates. They are used to provide
annotation information for all the nodes in a design hierarchy which are not top level nodes.

The occurrence_annotate entity is subtyped into

e external _occurrence_annotate. This is further subtyped into
e expandable_external_occurrence_annotate
« leaf_external_occurrence_annotate.

» internal_occurrence_annotate. This is further subtyped into
* expandable_internal_occurrence_annotate
e expandable_internal_connectivity _occurrence_annotate

« leaf _internal_occurrence_annotate.

Partial EXPRESS-G diagrams of occurrence_annotate and its subtypes are available.
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The occurrence_annotate selects the annotated occurrence by referencing an instance_
configuration which specifies the annotated instance and the chosen cluster_configuration for
that annotated instance. Instance ports on the annotated instance may be annotated by
instance_port_annotates. An instance_port_annotate is used to attach or modify properties
and attributes which are associated with an instance_structure_port occurrence within an
occurrence hierarchy. In an expandable_internal_occurrence_annotate interconnects and
signals defined within the chosen view may be annotated by interconnect _annotates and
signal_annotates respectively.

Any leaf level occurrence of a design_hierarchy is annotated by a leaf occurrence annotate. A
leaf level occurrence is selected by referencing an instance_configuration which points to a
leaf cluster configuration.

7 Core Model for electronic design

The Core Model for electronic design describes the concepts which are necessary for the
definition of bit-level electronic designs. These concepts include

e libraries

* re-usable design units (cells)

» cell definition hierarchies

e connectivity

e designs

71 Libraries

Within the Core Model, the units of designs, called cells, are grouped into libraries. All of the
cells in a library are considered by the originating system to be related in some way . There
are no pre-defined semantics to such groupings within the Core Model. An information base
may contain one or more libraries.

Where a library, and the cells within it, are fully specified within the information base, the
library and its contained objects are said to be “internal”.

Alternatively, if the contents of the library are known to all systems accessing the information
base, then only a minimal amount of information needs to be specified in the information
base. Such a library and its contained objects are termed “external”. The external library
specifications within the information base can be considered as stubs or handles for the
actual library which exists outside the information base.
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Figure 9 — Internal and external libraries

In the case of an external library, the only information which is specified about the library and
its contents is that necessary to form relationships to the objects within it. For example, it is
necessary to know the ports of objects within the external library so that connections can be
made to those objects. However, details about the connectivity within the library's objects are
omitted since they are assumed to be specified in the outside library.

7.2 Interfacing to cells

Within design systems, modules or gates can be connected together by specifying
connections between their ports or pins. In addition, it is possible for different descriptions of
the same gate to have different sets of pins. For example, a description of a two-input NAND
gate could have three ports (two input and one output), or five (two input, one output, power
and ground).

The concept of a port is considered to be split into master logical and master structure ports.
A master structure port makes a master logical port available for use within structural
connectivity.

Within the Core Model, the manner in which a cell can interface to other cells is specified by a
set of master logical ports. Each master logical port can carry a single-bit of data. These
master logical ports are grouped into a cluster interface. Different descriptions, termed
cell_representations, of the cell which share the same set of master logical ports may be
grouped into clusters.

The single-bit master logical ports can be grouped into master logical port bundles. A master
logical port bundle references the list of master logical ports and/or other master logical port
bundles which are within it. These master logical port bundles may be made available for
wide-connections via a referencing master structure port bundle.
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For example, the inputs to an adder could be considered as a single master structure port
bundle as shown below. This master structure port bundle makes available the master logical
port bundle which consists of a single carry in bit and two eight-bit wide master logical port
bundles representing the numbers to be added. Each of the eight-bit master logical port
bundles consists of eight single-bit master logical ports.

Cin

207 4<
Inputs

Adder

¥[0:7]

Figure 10 — Port bundling - 1

As may be expected from the above example, a master logical port may only be a member
once of a given bundle.

For a given design unit, there may be several ways in which the same master logical ports
may be grouped for different purposes. For example, it may be reasonable to group the two
bit[0]s of the input numbers, the two bit[1]s and so on.

Cin

hits_0

Adder

bits_

=
-

Figure 11 — Port bundling - 2

In order to support this alternative, there would be eight master structure port bundles each
corresponding to two master logical ports.
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The two groupings of ports described above are mutually exclusive i.e. they cannot be used
for the same cell at the same time. For this reason, each set of master structure ports and
master structure port bundle is specified within a different port structure. So the two example
groupings of ports would be specified in two separate port structures. A port structure may
additionally specify the order in which the originating system considers the ports to be
structured.

7.3  Cell definition hierarchies

A cell can specify different possible realizations or implementations of its logic. In the current
version of the Core Model, the only possible realization of an internal cell is as a connectivity
view.

7.4 Instantiation

An internal connectivity view can be made up of sub-units. Within the Core Model, these sub-
units are specified as instances of other cells. An instance may be viewed as an indication
that one or more occurrences of the instantiated cell will be included in the overall design for
each instance within an occurrence of the connectivity view. The number of occurrences of
the instantiated cell is specified by the instance width.

For example, in the figure below, the definition of cell C includes a three-wide instance of cell A.
Since cell C is instantiated by a five-wide instance (i3) within cell D, the top-level design,
within the design there are 21 occurrences of cell A. Similarly, there are seven occurrences
of cell B.

cell & cellB
definifion definition
cell C
il 2
width = 3 width = 1
| ]
defimition definition
cell D
i3 it
width= 5§ width=2

Figure 12 — Instantiation
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In order for an instance to be sensibly used within a connectivity view, it is necessary to
chose a particular logical interface of the instantiated cell, i.e. the instance identifies a
particular cluster of the instantiated cell.

Attributes of the instantiated cluster and its logical ports may be overridden or added to within
the instance. These changes only apply to the instance and corresponding occurrences i.e.
they alter the copies of the instantiated cell not the instantiated cell itself.

7.5 Logical connectivity

Within a connectivity view, the bit-wide logical interconnection of the logical ports of the view
and of any instances within it, is specified by signals. A signal within the Core Model just
indicates a bit-wide connection. In particular, the scope of this Core Model definition does not

¢ indicate any value changes on the connection;

« allow the specification of type information about the data carried on the signal.

A signal may connect logical ports of the connectivity view. These are termed master logical
ports. In strict terms, a cluster interface specifies master logical port(bundle)s and master
structure port(bundle)s. A signal may also connect up to logical ports of instances within the
connectivity view. Since an instance may represent more than one occurrence, it is necessary
for the signal to specify which basic member of the instance the port interfaces to. This
complex reference to a logical port of a member of the instance is termed an instance
member logical port.

Signals may be grouped into signal bundles, in a similar manner to that described above for
logical ports and logical port bundles. The instances, signals and signal bundles together
specify the logical connectivity of the connectivity view.

7.6  Structural connectivity

The logical connectivity is sufficient to describe the connections between the master logical
ports of the connectivity view and the instance member logical ports of the instances.
However, sometimes systems describe details about the manner in which the logical signal
should be realized. Such implementation information includes the specification that a given
signal is realized by several sub-connections with different properties as shown below. The
structured realization of a signal is termed a net.

= signal §
& B C D H
‘ ‘ ‘ -
oA 5B gyo SC aD oH
L& | I
SM1
o3
. into
structunng of

Figure 13 — Connectivity net
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In the above figure, the logical signal S connecting together the logical port set [A, B, C, D] is
realized by the net N which is split into three sub-nets, SN1, SN2 and SN3 connecting the
structure ports {SA,SC}, {SC, SB} and {SB, SD} respectively.

As may be expected, there are constraints to ensure that the structure ports connected by N
structure a subset of the logical ports joined by the signal S, i.e. N could not join to SH.

Groups of signals may also be realized by a single object termed a connectivity bus. Since the
connectivity bus is wide, it connects together wide structured objects, i.e. master structure
port bundles and instance structure port bundles. In addition, there is the capability within
the Core Model for a connectivity view to specify ad hoc groupings of master ports, termed
local master port bundles, which can also be connected by buses.

The simplest case of bus connectivity is where the joined objects are of the same size as the
bus as shown below.

° mlp a mmlp_w *
mlp_b umlp_x
o e
mspbl isph2
mlp_c piiil)
o P Py P
I1
® mlp d mlp z ? width =1

Figure 14 — Connectivity bus

The master structure port bundle, mspb1 is joined by the bus to the instance structure port
bundle of instance I1. In order for this to be a valid bus, master logical port mlp_a must be
connected by a signal to instance member logical port imlp_w, mlp_b to imlp_x etc. It should
be emphasized that structural connectivity never establishes “connectedness”; it structures
the logical connectivity specified by signals.

When a bus connects to an instance structure port bundle, there are two ways in which the
signals of the signal bundle which the bus realizes may connect up to the individual ports of
the instance structure port bundle. The size of the port bundle may equal that of the bus, in
which case the first element of the port bundles are connected together as shown below.
This type of connection is termed commoning because the corresponding members of the port
bundles of the instance members are connected.

mstance |
width =2

Figure 15 — Connectivity bus — Commoning

In the above example, the first signal associated with bus B is connected to the first element
of port bundle P of each member of instance |, i.e. since the width of instance | is 2, the signal
is connected to 2 instance member logical ports as shown below.
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Figure 16 — Connectivity bus — Logical equivalent of commoning

Alternatively, the port bundle may be smaller than the bus and all of the members of the port
bundles of all of the members of the instance may be needed to connect up to the bus as
shown below. This type of connection is termed fanning out as the bus may be considered to

fan out to the members of the instances.

A special case of fanning-out may occur where the bus is connected up to a single port of a
wide instance. Each port of the members of the instance is then connected up to a different

signal of the bus as shown below.

UL e UL D ::r:ﬂ port bundle

P
size= 13

mstance [

Figure 17 — Connectivity bu

width = 2

s — Fanning-out

In the above example, the first signal associated with bus B is connected to an instance
member logical port corresponding to port P of the first member of instance |, i.e. since the
width of the instance is 3, there are three signals associated with bus B as shown below
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Figure18 — Connectivity bus — Logical equivalent of fanning-out

There is a degenerate case of a connectivity bus which structures a signal bundle which
contains only one signal i.e. the connectivity bus is one-bit wide. In this case, it can join
instance member structure ports and master structure ports.

Since a connectivity bus exists to specify a structured realization of a signal bundle, its sub-
structure can be specified by connectivity sub-buses and/or connectivity bus-slices.

A connectivity sub-bus is similar in concept to a connectivity sub-net and may be used to
specify details such as criticality, or merely to indicate that the originating system considers
the connectivity bus to be broken down in this manner.

In the case of a connectivity sub-bus, the connectivity which is realized by the connectivity
sub-bus does not state all of the structure ports joined. Conversely a connectivity bus-slice
considers a sub-set of the sets of structure ports joined by the overall connectivity bus. An
example of this is shown below.

FE2

Eus Shee SL1

FEI

Bus Shee 512

Figure 19 — Connectivity bus-slice
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Bus B connects to port bundle PB1. It is sliced into two separate bus slices, SL1 and SL2,
which connect to subsets of PB1, PB2 and PB3 respectively. It should be noted that it is not
necessary for bus slices to connect to all the parts of PB1; the removal of SL2 would still
result in a valid description.

A sub-set of a signal's logical connectivity may be realized by one connectivity net or bus and
another sub-set of its connectivity by part of a different connectivity bus. The Core Model
allows the description of the relationship between two discrete structured realizations of a
signal. This relationship is specified by a connectivity ripper which is referenced by the
connectivity nets and buses, as shown below.

Instance
Instance [ :
Ripper
Width = 5 p Menbey
R Met M j I[3]

Figure 20 — Connectivity ripper

In the above example, bus B connects to all ports P of the members instance I. However, net
N connects up to port P of I[3]. In order to relate the two structurings of the connection to P
of I[3], the ripper is referenced by both bus B and net N.

7.7 Global connectivity

The descriptions of logical and structural connectivity above, considered the explicit definition
of connectedness. Within the Core Model, it is possible to implicitly specify connectivity
throughout sub-sets of a design. This is useful for cases such as gates which connect up to
power and ground but where the system does not specify such connections throughout the
design hierarchy. There is, thus, a need to state that individual logical ports of the gates
should eventually be connected up to power (or ground). This is achieved within the Core
Model by the specification of global ports which may be considered to be place-holders for
actual connections within a design hierarchy.

A signal may connect explicitly to a global port, thus indicating that the master logical ports
and instance member logical ports also joined by the signal will eventually be connected up to
something which implements the global port requirement.

Alternatively, a master logical port may specify that it is by default connected to a given global
port. In this case, unless the master logical port is connected up, it is implicitly connected to
the global port.

The global port connections are resolved during the design hierarchy specification (see
below). Such resolutions are termed global port scopes. The specification of a global port
scope for a given global port indicates that all ports, within that subset of the design
hierarchy, which are connected to the global port should be assumed to be connected
together; moreover, those ports should not be considered to be connected to ports in other
parts of the design hierarchy unless explicitly connected by signals. Such a mechanism may
be used to allow the specification of re-usable modules which require clock signals throughout
their hierarchy as shown below.
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Figure 21 — Global port scoping

01 and O2 are occurrences of the same cluster which specifies circuitry which relies upon the
presence of a clock signal. For example, the port CK may be explicitly connected to the global
port clock. Global port scoping allows O1 and O2 to have their global port clock scoped given
that the requirement for CK to be connected to a clock is satisfied by the connections to the
two separate clock generators.

A global port will commonly be scoped because a master logical port of the current level of
the design hierarchy will realize the necessary connection, for example, by feeding in a clock
signal as shown above. This is not necessarily the case, however; for example, a set of
modules in the subset of the hierarchy may read and write data onto a common bus without
that data being required outside the subset of the hierarchy.

7.8 Design and configuration

The libraries specify sets of cells. In many cases, however, it is necessary to identify the top
level cell of a design. Since a cell may interact with the outside world in different ways, as
specified by the available interfaces, there may be several different manners in which the
design may be considered; these are termed design hierarchies.

Different design hierarchies may also be specified according to the way in which the instances
within the cell are configured.

A cluster may have several cell representations which interact in the same manner (as
specified by the cluster interface). As a result, the instantiation of a cluster does not
determine the exact cell representation which will occur within the design hierarchy. As a
result, an instance may be specified as being
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* Unconfigured

The system has not determined whether or not the instance will be associated with a
particular cell representation.

e Aleaf

No corresponding cell representation should be used to expand the hierarchy.
< Expandable

A particular cell representation is to further expand the hierarchy.

There are two different ways in which instance configuration could have been specified.

1. By defining the configuration for each occurrence of an instance within the design
hierarchy.

2. By the definition within a cluster of the configurations which the system considers to be
reasonable. A design hierarchy then identifies the chosen configuration of a cluster of the
top-level design cell.

Within the Core Model, the second mechanism has been chosen.

7.9 Annotation

In the context of a design hierarchy, new information or overriding values for previously
defined values may be specified for parts of the design hierarchy.

Within any occurrence, properties and attributes of the cell, cluster and its ports may be
added or overridden.

Within an occurrence which has been configured to a specific cell representation properties of
the cell representation may be overridden.

Within an occurrence which has been configured to an internal connectivity view, properties
and attributes of the signals, nets and buses, and sub-occurrences, i.e. instance members,
may be overridden.

8 Core Model EXPRESS-G

This section contains partial EXPRESS-G of some of the key objects of this Core Model of the
electronics domain.
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8.1 Partial EXPRESS-G of cell

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of cell. It is included for informative purposes only. In case of any discrepancy

— 35 —

with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from

simple EXPRESS types, linked to the EXPRESS description of the object.

(ABS) property

(ABS) cluster

properties S[1:7]

(INV) contaiming_cell S[0:1]

(INV) * containing_cell S[0:1]

clusters S[1:7

(ABS) cell

cell_representation_sets S[1:7]

mtenal_cell

external_cell

name_information

cell_representation
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8.2 Partial EXPRESS-G of cell_representation

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of cell_representation. It is included for informative purposes only. In case of
any discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.

port_structure related_cell_representation
related ('.) Q
structure ¢ peviow_vesion |, |
C@BWVlv_W @W) * coamiving call | ! name_information (ABS) property
implementation mpmseation paviow 501 ! " F
referenced 1 dedved_from Q
J)mshnce ' Emwv comairing_oell e | mm;man ?
+ irstarces S(17] | |eprsention frm S0 L ' [
(ABS) instance (D)= =< -ooSS oo v ‘
(D) containing_irtemal_ : i i i
comectivity_view : : ) ‘
! i 4 (ABS) cell_represenfation :
Tocal_tmaster_ loql_nuster_port_bandles 5014+ P | _ Fropertes S[17)
part_tundle D sty o (@) contaizirg,_cell
gm%m_ ' 2 Lo ion S[0:1)
: A oo (DER) irsectace 1
, bueses {17 - P
connect bas [Decomwaeoao oo [ ' '
i O @) cortainivg_view | 1 v & J)
¢ 01 [ (ABS)intemal. | (DER)imen_ OER) eamnl [~ 5oy fermal
1 P . chater_imedace chister_irgexface o
J— b cell_representation = cell_representation
connectivity_net It v S - 1 1
@) cormivivg view | !
I r Q
;]g)ﬂl O, * sigrals S[1:9) E E E E duster,inluxface
v view | : ' = ;
internal_ external_
ar connectivity_view connectivity_view
signal bandle  [D- sigml bl ST _ |
(INWV) containing wiew
. " sippess 8[14] E s conmectivity_units L
connechvity_npper () - e (V) * Contairéng_iroecral_ (@) * cormining exweoal_
“;‘; “m‘-“‘“"l— comectivity_viesr S[0:1] commectivity_wiew S[0:1]

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d



62016 O IEC:2003(E) - 37 -

8.3 Partial EXPRESS-G of cluster

The following EXPRESS-G diagram is incomplete and does not, necessarily, include all the
relationships of cluster. It is included for informative purposes only. In case of any
discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.

name
15 Wi R S e e e R S (] name_information
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cluster_ E E
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8.4 Partial EXPRESS-G of cluster_configuration

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of cluster_configuration. It is included for informative purposes only. In case of

62016 O IEC:2003(E)

any discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from

simple EXPRESS types, linked to the EXPRESS description of the object.
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8.5 Partial EXPRESS-G of cluster_interface

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of cluster_interface. It is included for informative purposes only. In case of any
discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.
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8.6 Partial EXPRESS-G of connectivity_generic_bus

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of connectivity_generic_bus. It is included for informative purposes only. In case
of any discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.
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8.7 Partial EXPRESS-G of connectivity_generic_net

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of connectivity _generic_net. It is included for informative purposes only. In case
of any discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.
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8.8 Partial EXPRESS-G of design

62016 O IEC:2003(E)

The following EXPRESS-G diagram is incomplete and does not necessarily include all the

relationships of design.

It is included for informative purposes only. In case of any

discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.
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8.9 Partial EXPRESS-G of global_port

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of global_port. It is included for informative purposes only. In case of any
discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.
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8.10 Partial EXPRESS-G of information_base

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of information_base. It is included for informative purposes only. In case of any
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discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from

simple EXPRESS types, linked to the EXPRESS description of the object.

(ABS) library

libraries S[1:7]

global_port

global_ports S[1:7

global_port_bundle

(INV) containing_

mformation_base

design

designs S[1:7]

private_property

(INV) * containing_

mfomation_base S[0:1]

unit_definitions S[1:7]

(INV) contaming_

mformation_base

(INV) containing_infarmation_base

. . popaties S|

*mformation_base

(INV) * containing _
information_base S[0:1]

* status_of_copynght S[1:7

{INV) * containing_
information_base S[0:1]

documentation

------------------ copyright
(INV) * containing_ g
information_base S[0:1]

st 51 [

(INV) * containing_

name_information

infomation_tase S[0:1]

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



62016 O IEC:2003(E) - 45—

8.11 Partial EXPRESS-G of instance

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of instance. It is included for informative purposes only. In case of any
discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.
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8.12 Partial EXPRESS-G of instance_configuration

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of instance_configuration. It is included for informative purposes only. In case of
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any discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from

simple EXPRESS types, linked to the EXPRESS description of the object.
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8.13 Partial EXPRESS-G of library

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of library. It is included for informative purposes only. In case of any discrepancy
with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.
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8.14 Partial EXPRESS-G of master_port_annotate

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of master_port_annotate. It is included for informative purposes only. In case of

any discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from

simple EXPRESS types, linked to the EXPRESS description of the object.
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8.15 Partial EXPRESS-G of name_information

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of name_information. It is included for informative purposes only. In case of any
discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.

pxmry_raome
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8.16 Partial EXPRESS-G of occurrence_annotate
The following EXPRESS-G diagram is incomplete and does not necessarily include all the

relationships of occurrence_annotate. It is included for informative purposes only. In case of
any discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

See also occurrence_annotate — 2 and occurrence_annotate — 3.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.
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FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d



62016 O IEC:2003(E) -51 -

8.17 Partial EXPRESS-G of occurrence_annotate
The following EXPRESS-G diagram is incomplete and does not necessarily include all the

relationships of occurrence_annotate. It is included for informative purposes only. In case of
any discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

See also occurrence_annotate — 1 and occurrence_annotate — 3.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.
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8.18 Partial EXPRESS-G of occurrence_annotate
The following EXPRESS-G diagram is incomplete and does not necessarily include all the

relationships of occurrence_annotate. It is included for informative purposes only. In case of
any discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

See also occurrence_annotate — 1 and occurrence_annotate — 2.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.
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8.19 Partial EXPRESS-G of occurrence_hierarchy_annotate

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of occurrence_hierarchy_annotate. It is included for informative purposes only.
In case of any discrepancy with the EXPRESS description, the EXPRESS shall take
precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.
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8.20 Partial EXPRESS-G of port_structure

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of port_structure. It is included for informative purposes only. In case of any

62016 O IEC:2003(E)

discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from

simple EXPRESS types, linked to the EXPRESS description of the object.
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8.21 Partial EXPRESS-G of property

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of property. It is included for informative purposes only. In case of any
discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.
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8.22 Partial EXPRESS-G of property_override

62016 O IEC:2003(E)

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of property override. It is included for informative purposes only. In case of any
discrepancy with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from
simple EXPRESS types, linked to the EXPRESS description of the object.
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8.23 Partial EXPRESS-G of signal

The following EXPRESS-G diagram is incomplete and does not necessarily include all the
relationships of signal. It is included for informative purposes only. In case of any discrepancy

— 57—

with the EXPRESS description, the EXPRESS shall take precedence.

The blue boxes are linked to further EXPRESS-G diagrams. The black boxes are, apart from

simple EXPRESS types, linked to the EXPRESS description of the object.
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9 Core Model schemas

This section defines the EXPRESS schemas of the information model of the Core Model of
the electronics domain.

9.1 connectivity_structure_model

SCHEMA connectivity_structure_nodel ;

REFERENCE FROM connectivity_ vi ew nodel
(internal _connectivity view);

REFERENCE FROM docunent ati on_nodel
(docunent ati on);

REFERENCE FROM hi erarchy_ node
(i nstance_menmber _structure_port,
i nstance_menber _| ogi cal _port,
i nstance_structure_port,
i nstance_structure_port_bundl e,
| ocal _master _port _bundl e,
mast er _structure_port,
mast er _| ogi cal _port,
mast er _structure_port _bundl e);

REFERENCE FROM i nf ormati on_base_nodel
(gl obal _port,
gl obal _port _bundl e);

REFERENCE FROM | ogi cal _connectivity_ nodel
(signal,
si gnal _bundl e);

REFERENCE FROM support _definition_nodel
(i nteger _token,
name_i nf or mati on,
not exi sts,
property,
t here_exists);

e check_structural_connectivity (function)

e check_valid_joined_instance_ports (function)
* connectivity_bus (entity)

* connectivity_bus_slice (entity)

e connectivity_generic_bus (entity)

* connectivity_generic_net (entity)

* connectivity_net (entity)

e connectivity_ripper (entity)

e connectivity_sub_bus (entity)

* connectivity_sub_net (entity)

END_SCHEMA;

9.1.1 Description

The connectivity_structure_model schema describes the structural connectivity information of
a connectivity view. That includes definitions of connectivity bus, connectivity net and
connectivity_ripper.
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9.2 connectivity_view_model

SCHEMA connectivity_view_nodel ;

REFERENCE FROM hi er ar chy_node
(external cell _representation,
expandabl e_internal cluster_configuration,
expandabl e_i nternal _connectivity_view configuration
i nstance,
i nternal _cell _representation,
| ocal _master _port _bundl e,
port _structure);

REFERENCE FROM | ogi cal _connectivity_nodel
(signal,
si gnal _bundl e);

REFERENCE FROM connectivity_structure_nodel
(connectivity_bus,
connectivity_net,
connectivity ripper);

REFERENCE FROM support_definition_nodel
(capacitance_unit,
nanme_i nf ormati on,
not _exi sts,
property,
property_overri de,
t here_exists);

e connectivity_instance_implementation (entity)
e connectivity_units (entity)

» external_connectivity_view (entity)

< internal_connectivity view (entity)

END_SCHEMA;

9.21 Description

The connectivity_view_model schema describes what information can be found in a
connectivity view. The connectivity view conveys hierarchical and connectivity information.
The hierarchy information describes how a circuit is broken down into a number of sub-
circuits. The connectivity information defines how circuits are connected.
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9.3 design_hierarchy_model

SCHEMA desi gn_hi erarchy_nodel

REFERENCE FROM connectivity_structure_nodel
(connectivity _generic_net,
connectivity generic_bus);

REFERENCE FROM connectivity_vi ew_nodel
(internal _connectivity_view);

REFERENCE FROM desi gn_managenment nodel

(copyri ght,
written);

REFERENCE FROM docunent ati on_nodel
(docunent ati on);

REFERENCE FROM hi er ar chy_node
(bidirectional master_I|ogical _port,
cel |,
cell _representation
cluster_configuration,
expandabl e_ext ernal _cluster_configuration,
expandabl e_ext ernal _i nst ance_confi gurati on,
expandabl e_internal cluster_configuration,
expandabl e_internal connectivity instance_configuration
expandabl e_i nternal connectivity view configuration
expandabl e_i nternal _i nstance_configurati on,
external _cell _representation,
external cluster_configuration,
external cluster_instance,
external _i nstance_configurati on,
find_instance_port_attri butes,
i nput _master _| ogi cal _port,

nst ance,

nstance_configuration,

nstance_port _attributes,

nstance_port _bundl e_attri butes,

nstance_structure_port,

nternal _cell _representation,

nt ernal cluster_configuration,

nt ernal _cluster _instance,

nt ernal _i nstance_configurati on,

| eaf _external _cluster_configuration,

| eaf _external _instance_configuration,

| eaf _internal cluster_configuration,

| eaf i nternal _instance_configuration,

| oad_val ue,

mast er _| ogi cal _port,

out put _master | ogi cal _port,

ref erenced_i nterconnect,

unspecified _direction_master | ogical port);

REFERENCE FROM i nformati on_base_node
(i nformati on_base);

REFERENCE FROM | ogi cal _connectivity_ nodel
(signal);

REFERENCE FROM support _definition_nodel
(capacitance_unit,
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capaci tance_val ue,
i nt eger _t oken,
name_i nf or mati on,
not _exi sts,
string_token,
private_property,
property,
property_override,
t here_exists);

* Dbidirectional_instance_port_annotate (entity)

e Dbidirectional_master_port_annotate (entity)

e design (entity)

» design_hierarchy (entity)

* design_units (entity)

e expandable_external_design_hierarchy (entity)

* expandable_external_occurrence_annotate (entity)

* expandable_external_occurrence_hierarchy_annotate (entity)
e expandable_internal_connectivity _design_hierarchy (entity)
e expandable_internal_connectivity occurrence_annotate (entity)
* expandable_internal_connectivity_occurrence_hierarchy_annotate (entity)
* expandable_internal_design_hierarchy (entity)

e expandable_internal_occurrence_annotate (entity)

» expandable_internal_occurrence_hierarchy_annotate (entity)
» external_design_hierarchy (entity)

- external_occurrence_annotate (entity)

- external_occurrence_hierarchy_annotate (entity)

e input_instance_port_annotate (entity)

* input_master_port_annotate (entity)

e instance_port_annotate (entity)

e interconnect_annotate (entity)

* internal_design_hierarchy (entity)

e internal_occurrence_annotate (entity)

< internal_occurrence_hierarchy_annotate (entity)

» leaf_external_design_hierarchy (entity)

« leaf _external_occurrence_annotate (entity)

- leaf _external_occurrence_hierarchy _annotate (entity)

< leaf_internal_design_hierarchy (entity)

» leaf_internal_occurrence_annotate (entity)

» leaf_internal_occurrence_hierarchy_annotate (entity)

« master_port_annotate (entity)

e occurrence_annotate (entity)

* occurrence_hierarchy_annotate (entity)

e output_instance_port_annotate (entity)

e output_master_port_annotate (entity)

* signal_annotate (entity)

* unspecified_direction_instance_port_annotate (entity)

e unspecified_direction_master_port_annotate (entity)

END_SCHEMA;

9.3.1 Description

The design_hierarchy_model schema describes the annotation data relating to an occurrence
hierarchy. A design_hierarchy is defined by choosing the top cluster_configuration. It is
annotated by an occurrence_hierarchy_annotate. Interconnects and master ports within the
top occurrence can be annotated by interconnect_annotate and master_port_annotate
respectively. If further annotation is to be given for occurrences further down in the
occurrence hierarchy, occurrence_annotate specify which occurrence is to be annotated.
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Similarly, interconnects and instance ports within an occurrence can be annotated by
interconnect_annotate and instance_port_annotate respectively.

9.4 design_management_model

SCHEMA desi gn_management _nodel ;

REFERENCE FROM docunent ati on_nodel
(docunent ati on);

REFERENCE FROM hi er ar chy_nodel

(cell,
cell _representation,
cluster);

REFERENCE FROM i nformati on_base_nodel
(i nformati on_base);

REFERENCE FROM I|i brary_model
(l'ibrary);

REFERENCE FROM support_definition_nodel
(i nteger _token,
positive_integer _token,
private_property,
string_token);

REFERENCE FROM desi gn_hi erarchy_nodel
(design);

* copyright (entity)

* date (entity)

e time (entity)

e time_stamp (entity)

» valid_date (function)

* version_information (entity)
e written (entity)

END_SCHEMA;

9.4.1 Description

The design_management_model schema provides the design management information. It
records a history of modifications. It provides the information needed to trace back to the
origin or the owner of the data, and also identifies the software or program name which was
responsible for creating the data.

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



62016 O IEC:2003(E) - 63 -

9.5 documentation_model

SCHEMA docunent ati on_nodel ;

REFERENCE FROM connectivity_structure_nodel
(connectivity generic_bus,
connectivity generic_net);

REFERENCE FROM desi gn_management _nodel
(copyri ght,
written);

REFERENCE FROM hi erarchy _nodel

(cell,
cell _representation,
cluster,

cell _representation_set);

REFERENCE FROM i nformati on_base_nodel
(i nformati on_base);

REFERENCE FROM | i brary_rmodel
(library);

REFERENCE FROM desi gn_hi erarchy_nodel
(design);

REFERENCE FROM support _definition_nodel
(string_token);

e documentation (entity)
* section (entity)
e section_element (type)

END_SCHEMA;

9.5.1 Description

The documentation_model schema describes the documentation provided for an object.
A documentation may consists of several sections. Each section may have text and
nested sections.
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9.6 hierarchy_model

SCHEMA hi er ar chy_nodel ;

REFERENCE FROM connectivity_structure_nodel
(connectivity _generic_bus,
connectivity generic_net);

REFERENCE FROM | ogi cal _connectivity_nodel
(signal);

REFERENCE FROM connectivity_ vi ew nodel
(external _connectivity_view,
i nternal _connectivity_view);

REFERENCE FROM desi gn_managemnment _nodel

(copyri ght,
time_stanp,
written);

REFERENCE FROM docunent ati on_nodel
(docunent ati on);

REFERENCE FROM i nformati on_base_nodel
(gl obal _port);

REFERENCE FROM | i brary_rmodel

(external library,
internal _library,
l'i brary);

REFERENCE FROM support _definition_nodel

(bool ean_t oken,
capacitance_unit,
capacitance_val ue,
i nt eger _token,
name_i nf or mati on,
not exi sts,
nunber _t oken,
positive_integer _token,
private_property,
property,
property_override,
string_token,
t here_exists);

e Dbidirectional_instance_port_attributes (entity)

* Dbidirectional_master_logical_port (entity)

o cell (entity)

e cell_representation (entity)

e cell_representation_set (entity)

» check_derived_recursion (function)

e check_non_recursive_member_cell_representation_sets (function)
e check_previous_recursion (function)

« check_valid_port_structure_members (function)

e check_valid_status_in_previous_version (function)
e cluster (entity)

e cluster_configuration (entity)

* cluster_interface (entity)

» cluster_interface_units (entity)

e compare_date (function)
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* expandable_external_cluster_configuration (entity)

e expandable_external_instance_configuration (entity)
e expandable_internal_cluster_configuration (entity)

* expandable_internal_connectivity_instance_configuration (entity)
* expandable_internal_connectivity_view_configuration (entity)
e expandable_internal_instance_configuration (entity)
+ external_cell (entity)

» external_cell_representation (entity)

« external_cluster (entity)

« external_cluster_configuration (entity)

» external_cluster_instance (entity)

» external_instance_configuration (entity)

- find_instance_port_attributes (function)

« flatten_instance_structure_port (function)

« flatten_local_master_port_bundle (function)

- flatten_master_logical port_bundle (function)

e input_instance_port_attributes (entity)

« input_master_logical_port (entity)

* instance (entity)

e instance_configuration (entity)

e instance_member_logical_port (entity)

* instance_member_structure_port (entity)

e instance_port_attributes (entity)

e instance_port_bundle_attributes (entity)

* instance_structure_port (entity)

« instance_structure_port_bundle (entity)

« internal_cell (entity)

< internal_cell_representation (entity)

* internal_cluster (entity)

* internal_cluster_configuration (entity)

e internal_cluster_instance (entity)

* internal_instance_configuration (entity)

« joined_master_logical_port_set (entity)

« leaf _external_cluster_configuration (entity)

- leaf _external_instance_configuration (entity)

» leaf_internal_cluster_configuration (entity)

* leaf_internal_instance_configuration (entity)

e load_value (type)

* local_master_port_bundle (entity)

* master_logical_port (entity)

« master_logical port_bundle (entity)

« master_logical port_or_master_logical port_bundle (type)
e master_structure_port (entity)

e master_structure_port_bundle (entity)

e master_structure_port_or_master_structure_port_bundle (type)
« must_join_port_set (entity)

* non_permutable_master_logical_port_set (entity)

« non_permutable_relationship (entity)

e« non_permutable_structure (entity)

e non_permutable_structure_size (function)

» ordered_port_structure (entity)

e output_instance_port_attributes (entity)

e output_master_logical_port (entity)

« permutable_master_port_set (entity)

* permutable_relationship (entity)

e permutable_structure (entity)

« permutable_structure_equal_member_size (function)
« permutable_structure_size (function)
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e port_structure (entity)

- referenced_interconnect (type)

« related_cell_representation (entity)

* unconfigured_instance (entity)

e unordered_port_structure (entity)

e unspecified_direction_instance_port_attributes (entity)
* unspecified_direction_master_logical_port (entity)

« weak_joined_port_set (entity)

END_SCHEMA;

9.6.1 Description

The hierarchy_model schema describes the hierarchical information of a cell which is the
basic unit of design. A cell can have multiple views of the same type. Views which share
the same interface are grouped into a cluster. Views may also be grouped into a
cell_representation_set to indicate a particularly close relationship to each other. In the
information base clusters are instantiated within other views.
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9.7 information_base_model

SCHEMA i nformati on_base_nodel ;

REFERENCE FROM connectivity_vi ew_nodel
(connectivity units);

REFERENCE FROM desi gn_hi erarchy_nodel
(design);

REFERENCE FROM desi gn_managenment nodel

(copyri ght,
written);

REFERENCE FROM docunent ati on_nodel
(docunent ati on);

REFERENCE FROM hi er archy_nodel
(cluster_interface_units);

REFERENCE FROM | i brary_rmodel
(library);

REFERENCE FROM support_definition_nodel
(bool ean_t oken,
name_i nf or mati on,
not exi sts,
private_property,
string_token,
unit);

e character_encoding (type)

* check_valid_member_ports (function)

« flatten_global_port_bundle (function)

e global_port (entity)

e global_port_bundle (entity)

* global_port_or_global_port_bundle (type)
* information_base (entity)

e only_one_information_base (rule)

END_SCHEMA;

9.71 Description

The information_base_model schema describes the information held by an information base.
An information base may contain several designs and libraries of cell definitions. In addition, it
specifies the interpretation of the data contained in quoted strings.
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9.8 library_model

SCHEMA | i brary_nodel ;

REFERENCE FROM desi gn_management _nodel

(copyri ght,
written);

REFERENCE FROM docunent ati on_nodel
(docunent ati on);

REFERENCE FROM hi er archy_nodel
(cell,
external cell,
internal _cell);

REFERENCE FROM i nf ormati on_base_nodel
(i nformati on_base);

REFERENCE FROM support_definition_nodel
(name_i nformati on,
not _exi sts,
private_property,
property,
unit);

e external_library (entity)
e internal_library (entity)
* library (entity)

END_SCHEMA;

9.8.1 Description

The library_model schema describes what information can be found in an library. A library is a
grouping of reusable objects. A library contains cell definitions.
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9.9 logical_connectivity_model

SCHEMA | ogi cal _connectivity_ nodel;

REFERENCE FROM connectivity_vi ew_nodel
(internal _connectivity_ view);

REFERENCE FROM hi er archy _nodel
(cell _representation,
cluster,
find_instance_port _attri butes,
i nstance_nenber | ogi cal _port,
i nstance_port_attributes,
mast er _| ogi cal _port);

REFERENCE FROM i nf or mati on_base_nodel
(gl obal _port,
i nformati on_base);

REFERENCE FROM support_definition_nodel
(name_i nformati on,
not exi sts,
private_property,
property);

- flatten_signal_bundle (function)

e is_unused_externally (function)

e not_recursive_signal_bundle (function)
< signal (entity)

* signal_bundle (entity)

« signal_or_signal_bundle (type)

END_SCHEMA;

9.9.1 Description

The logical_connectivity_model schema describes what logical connectivity information can
be found in an information base. The logical connectivity of a view may include signals and
signal_bundles. A signal is defined as a named object which lists all the global ports,
instance_member_logical_ports and master_logical_ports which are electrically common at a
given level of hierarchy. A signal_bundle provides a grouping mechanism for signals. It does
not modify connectivity.
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9.10 support_definition_model

SCHEMA support _definition_nodel;

REFERENCE FROM connectivity_structure_nodel
(connectivity _generic_bus,
connectivity generic_net);

REFERENCE FROM connectivity_vi ew_nodel
(connectivity_units,
connectivity instance_inpl enmentation);

REFERENCE FROM desi gn_hi erarchy_node
(desi gn,
desi gn_hi erar chy,
design_units,
expandabl e_ext ernal _occurrence_annot at e,
expandabl e_ext ernal _occurrence_hi erarchy_annot at e,
expandabl e_i nternal _occurrence_annot at e,
expandabl e_i nternal _occurrence_hi erarchy_annot at e,
i nstance_port_annotate
i nterconnect _annot at e,
mast er _port_annot at e,
occurrence_annot at e,
occurrence_hi erarchy_annot at e,
si gnal _annotate);

REFERENCE FROM hi erarchy_node

(cell,
cell _representation
cluster,

cluster_configuration,
cluster _interface_units,

i nstance,

i nstance_port _attributes,

i nstance_port_bundl e_attri butes,
| ocal _master _port _bundl e,
mast er _structure_port,

mast er _structure_port _bundl e,
mast er _| ogi cal _port,

mast er | ogi cal _port_bundl e,
port_structure,

cell _representation_set);

REFERENCE FROM i nformati on_base_node
(gl obal _port,
gl obal _port _bundl e,
i nformati on_base);

REFERENCE FROM i brary_model
(library);

REFERENCE FROM | ogi cal _connectivity_ node
(signal,
si gnal _bundl e);

e bit_order (type)

* boolean_property (entity)

* boolean_property_override (entity)
« boolean_token (type)

e capacitance_unit (entity)

62016 O IEC:2003(E)
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* capacitance_value (entity)

e complex_name (entity)

e complex_name_part (entity)

« complex_name_part_select (type)
e complex_name_select (type)

e exponent_value (type)

» fraction (entity)

* inheritable_property (entity)

e integer_property (entity)

e integer_property override (entity)
* integer_sequence (entity)

* integer_token (type)

« minomax_property (entity)

* minomax_property_override (entity)
* minomax_value (entity)

e name (entity)

« name_dimension (entity)

* name_dimension_index (type)

« name_dimension_select (type)
 name_information (entity)

e name_part_separator (type)

* name_string (type)

e name_structure (type)

* non_negative_capacitance (function)
* not_exists (function)

* not_fixed (type)

e not_greater_than (function)

e« number_or_not_fixed (type)

* number_property (entity)

e number_property_override (entity)
e number_token (type)

e original_name (entity)

* physical_dimension (entity)

e physical_unit (type)

e positive_integer_token (type)

* private_property (entity)

* property (entity)

e property_override (entity)

» string_property (entity)

» string_property_override (entity)

e string_token (type)

e there_exists (function)

e unit (entity)

e untyped_property (entity)

e untyped_property_override (entity)
e valid_range (function)

« valid_unit_type (function)

END_SCHEMA;

9.10.1 Description

The support_definition_model schema contains general information which applies to other
schemas. Typical examples are the entities name_information and unit which are not confined
to individual schemas. In addition, it holds definitions of some generic functions whose sole
purpose is to clarify and improve understanding of constraints written in EXPRESS.
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10 Core Model information model

This section defines all of the objects comprising the EXPRESS information model of the Core
Model of the electronics domain.

10.1 connectivity_structure_model
Description

The connectivity_structure_model schema describes the structural connectivity information of
a connectivity view. That includes definitions of connectivity bus, connectivity net and
connectivity_ripper.

10.1.1 connectivity_generic_net

ENTI TY connectivity_generic_net
ABSTRACT SUPERTYPE OF ( ONEOF(connectivity_net,
connectivity_sub_net));

associ at ed_si gnal . signal; - -
reference

criticality . integer _token;

document : OPTIONAL SET [1:?] OF docunentation;

j oi ned_gl obal _ports - -
reference

. OPTIONAL SET [1:?] OF global port;
joined_instance_nember _structure_ports
OPTI ONAL SET [1:?] OF
i nstance_menber _structure_port;
joined_instance_structure_ports
OPTI ONAL SET [1:?] OF
i nstance_structure_port;
joined_master_structure_ports - -
reference
OPTI ONAL SET [1:?] OF
mast er _structure_port;
joined_connectivity_rippers
OPTI ONAL SET [1:?] OF connectivity_ ripper;
-- reference

name : OPTI ONAL nane_i nformati on;
properties : OPTIONAL SET [1:?] OF property;
sub_nets : OPTIONAL SET [1:?] OF

connectivity_sub_net;
cont ai ni ng_connectivity_view - -
reference
i nternal _connectivity view,
-- derived in
subt ypes
VWHERE
valid_sub_nets
(* No two connectivity sub nets refer to the sane
set of ports and rippers. *)
not _exi st s(QUERY(netl1 <* sub_nets |
there_exi sts(QUERY(net2 <* sub_nets — netl
(NVL(net1.joined _global ports,[]) =
NVL( net 2. j oi ned_gl obal _ports,[]))
AND (NVL(netl.joined_instance_menber_structure_ports, []
NVL (net2.joined_instance_nember_structure_ports, |
AND (NVL (netl.joined_instance_structure_ports, []) =
NVL (net2.joined_instance_structure_ports, []))
AND (NVL (netl.joined master_structure_ports, []) =
NVL (net2.joined_master_structure_ports, []))
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AND (NVL (netl.joined_connectivity rippers, []) =
NVL (net2.joined_connectivity_rippers, [1))))));

uni que_docunent
(* No docunments have the sane contents. *)
val ue_uni que(docunent);
END_ENTI TY;

10.1.1.1  Description

A connectivity_generic_net is either a connectivity_net or a connectivity_sub_net. A
connectivity_generic_net is used in the model because of the similarity between
a connectivity_net and a connectivity_sub_net. A connectivity net may be divided into
connectivity_sub_nets and a connectivity_sub_net itself may also be divided into con-
nectivity_sub_nets. No two connectivity_sub_nets at a given level join the same set of ports
and rippers and no two documents have the same contents.

10.1.1.2 Used by

connectivity_ripper connectivity_sub_net documentation instance_member_structure_port
instance_structure_port name_information property referenced_interconnect

10.1.2 connectivity_net

ENTI TY connectivity_ net
SUBTYPE OF (connectivity generic_net);
DERI VE
SELF\ connectivity _generic_net.containing _connectivity view
i nternal _connectivity_view
: = containing_view,
| NVERSE
containing view : internal_connectivity view FOR nets;
VWHERE
val i d_associ at ed_si gna
(* The signal associated with a connectivity_net is defined in
t he
containing internal _connectivity view *)
associ ated_signal .containing _view :=: containing_view

valid_joined_instance_portsl :
(* The sane instance_menber _structure_port is not referenced

nore than

once within a net. The instance_nmenber_structure_ports
j oi ned

inplicitly by instance_structure_ports do not overlap with
the set of

i nstance_nenber _structure_ports joined explicitly by the net.

*)
check_val id_joined_instance_ports(SELF);
val id_joined gl obal ports
(* The gl obal ports joined by a connectivity net are a subset of
t he
gl obal _ports joined by its associated signal. *)
not _exi st s(QUERY(gp <* NVL(j oi ned_gl obal ports, []) |
NOT (gp IN
NVL(associ at ed_si gnal .j oi ned_gl obal ports,
[1)))):

val i d_i nstance_nember _structure_ports
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(* The instance_nenber | ogical _ports associated with the
i nstance_menber _structure_ports joined by a connectivity_net
are a subset of the instance_nmenmber | ogical _ports joined by

associ ated signal. *)
not _exi st s(QUERY(insp <*
NVL(j oi ned_i nstance_member _structure_ports, []) |
not _exi sts(QUERY(im p <*

NVL(associ at ed_si gnal .j oi ned_instance_nenber | ogical ports, []) |
(imp.referenced_i nstance : =:
i msp.referenced_i nstance) AND
(imp.referenced_i nstance_nenber i ndex =
imsp.referenced_i nstance_nenber _i ndex) AND
(imp.referenced_master_port :=:

i msp.referenced_master_port.associ ated_| ogical _port)))));

valid_joined instance_structure_ports
(* The instance_nenber | ogical _ports associated with the
i nstance_menber _structure_ports of the
i nstance_structure_ports joined
by a connectivity net are a subset of the
i nstance_nenber | ogical _ports joined by its associ ated
signal. *)
not _exi st s(QUERY(ip <* NVL(joined_instance_structure_ports, [])
|

there_exi sts(QUERY(inmsp <* ip.flattened port list |
not exi sts(QUERY(im p <*
NVL
(associ ated_signal .joi ned_i nstance_menber _| ogi cal _ports, []) |
(imp.referenced_i nstance :=:
i msp.referenced_instance) AND
(imp.referenced_i nstance_nmenber i ndex =
imsp.referenced_i nstance_nenber _i ndex) AND
(imp.referenced_master_port :=:

i msp.referenced_master_port.associated | ogical _port)))))));

valid_master_structure_ports
(* The master_l ogical _ports associated with the
mast er _structure_ports
joined by a connectivity sub _net are a subset of the
mast er | ogical _ports joined by its associated signal. *)
not exi sts(QUERY(nsp <* NVL(joined master_structure_ports, []) |
NOT (nsp.associ ated_I| ogical _port IN

NVL(associ ated_si gnal .j oined_master | ogical _ports,[]))));

valid_joined connectivity rippers
(* The rippers joined by a connectivity_net are defined in the
containing internal _connectivity_view *)
NVL (joined_connectivity rippers, []) <=
NVL (containing viewrippers, []);
END_ENTI TY;

10.1.2.1 Description

A connectivity_net is a structured representation of connectivity in a connectivity view. It is
only allowed in an internal_connectivity view. Its associated signal is defined in its containing
view. The global_ports, and the logical ports associated with the instance_member_
structure_ports and master_structure_ports joined by a connectivity _net are a subset of the
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ones joined by its associated signal. Also, all joined connectivity_rippers are defined in the
containing view. A connectivity_net can only join instance_member_structure_port whose
corresponding instance_member_logical_port are explicitly joined by the signal associated
with the connectivity_net itself.

10.1.2.2 Used by

internal_connectivity _view
10.1.3 check_valid_joined_instance_ports

FUNCTI ON check _valid_joined_ instance_ports
(cn : connectivity net) : BOOLEAN;

LOCAL
inp : SET OF instance_nember _structure_port :=[];
END_LOCAL;
REPEAT i := 1 TO SIZEOF(NVL (cn.joined_instance_structure_ports,
[1));
REPEAT j:=1 TO
SI ZEOF(cn. joi ned_i nstance_structure_ports[i].flattened_port _list);
I F
cn.joined instance_structure_ports[i].flattened port list[j] INinp
THEN
RETURN( FALSE) ;
END_I F;
END_REPEAT;
inp :=im +
cn.joined instance_structure_ports[i].flattened port _Ilist;
END_REPEAT;
REPEAT i := 1 TO Sl ZEOF(i np);

I F there_exists(QUERY(imp <*

cn. associ ated_signal .joined_instance_nenber | ogi cal _ports |
(imp.referenced_i nstance : =:
inp[i].referenced_instance) AND
(imp.referenced_i nstance_menber _i ndex =

inp[i].referenced_instance_nenmber i ndex) AND
(imp.referenced_nmaster_port :=:

inp[i].referenced_master_port.associated_| ogi cal _port)))
THEN
RETURN( FALSE) ;
END_I F;
END_REPEAT,;
RETURN( TRUE) ;
END_FUNCTI ON;

10.1.3.1 Description
check_valid_joined_instance_ports checks that the same instance_member_structure_port is
not referenced more than once in a connectivity net. It also checks that the

instance_member_structure_ports joined implicitly by the net do not overlap with the set
of instance_member_structure_ports joined explicitly by the net.

10.1.3.2 Used by

connectivity_net
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10.1.4 connectivity_sub_net

ENTI TY connectivity_sub_net
SUBTYPE OF (connectivity_generic_net);
DERI VE
SELF\ connectivity _generic_net.containing connectivity view
i nternal _connectivity_ view
.= containing_generic_net.containing _connectivity_view;
| NVERSE
contai ni ng_generic_net : connectivity generic_net FOR sub_nets;
VWHERE
val i d_associ at ed_si gna
(* The signal associated with a connectivity sub _net is the sane
as its
i mmedi ately containing connectivity_generic_net. *)
associ ated_signal :=: containing _generic_net.associated_signal

val id_joined_gl obal ports
(* The gl obal _ports joined by a connectivity_sub_net are a
subset of the global _ports joined by its containing
connectivity _generic_net. *)
NVL (joined_gl obal _ports, []) <=
NVL (contai ning_generic_net.joined _global ports, []);

val i d_i nstance_nember _structure_ports
(* The instance_nenber_structure_ports joined by a
connectivity sub_net
are a subset of the instance_nenmber_structure_ports joined by
its
cont ai ni ng connectivity_generic_net. *)
NVL (joined_instance _menber_structure_ports, []) <=
NVL
(containing_generic_net.joined instance_nenber _structure_ports, []);

val i d_i nstance_structure_ports
(* The instance ports joined by a connectivity sub_net are a
subset of the instance ports joined by its containing
connectivity generic_net. *)
NVL (joined_instance_structure_ports, []) <=
NVL (contai ning_generic_net.joined_instance_structure_ports,

[1);

valid_master_structure_ports
(* The master_structure_ports joined by a connectivity_sub_net
are a
subset of the master_structure_ports joined by its containing
connectivity generic_net. *)
NVL (joined _master_structure_ports, []) <=
NVL (contai ning_generic_net.joined_master_structure_ports,

[1);

valid_connectivity rippers
(* The rippers joined by a connectivity sub _net are a
subset of the ripper ports joined by its containing
connectivity_generic_net. *)
NVL (joined_connectivity rippers, []) <=
NVL (containing_generic_net.joined connectivity rippers, []);
END_ENTI TY;
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10.1.4.1 Description

A connectivity_sub_net joins to ports and rippers which are joined by its immediately
containing connectivity generic_net. In addition, its associated signal is the same as that of
its immediately containing connectivity _generic_net. The global_ports instance_member_
structure_ports, instance_ports and master_structure_ports are all joined by a
connectivity_sub_net and are a subset of the the global_ports, instance_member_
structure_ports, instance_ports and master_structure_ports, respectively. They are all joined
by their containing connectivity_generic_net. The rippers joined by a connectivity_sub_net are
a subset of the ripper_ports joined by its containing connectivity_generic_net.

10.1.4.2 Used by

connectivity_generic_net
10.1.5 connectivity_generic_bus

ENTI TY connectivity _generic_bus
ABSTRACT SUPERTYPE OF ( ONEOF(connectivity_bus,
connectivity bus_slice
connectivity_sub_bus));

associ ated_si gnal bundl e . signal _bundle;
-- reference
bus_slices : OPTIONAL SET [1:?] OF
connectivity_bus_slice;
criticality . integer_token;
docunent . OPTIONAL SET [1:7?] OF
document ati on;
j oi ned_gl obal _port_bundl es : OPTIONAL SET [1:?] OF

-- reference

gl obal port _bundl e;
joined_instance_structure_port_bundl es : OPTIONAL SET [1:7?]
OF -- reference

i nstance_structure_port_bundl e;
joined | ocal _master_port_bundl es . OPTIONAL SET [1:7?] OF
-- reference

| ocal _master_port_bundl e;
joined master_structure_port_bundl es . OPTI ONAL SET
[1:7?] OF -- reference

mast er _structure_port _bundl e;
joined_connectivity_rippers : OPTI ONAL SET
[1:7?] OF -- reference

connectivity_ripper;

name : OPTI ONAL
nane_i nf ormati on;
properties . OPTIONAL SET [1:7?] OF
property;
sub_busses : OPTIONAL SET [1:?] OF

connectivity_sub_bus;
contai ning_connectivity view
i nternal _connectivity view,
-- derived in
subt ypes
DERI VE
commoned_port_bundl es : SET OF instance_structure_port_bundl e
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: = QUERY(instanceStructurePortBundl e <*
joined_instance_structure_port_bundl es

i nstanceStructurePortBundl e.referenced _nmaster_structure_port_bundle.s
ze =
signal _bundl e_si ze);
fanned_out _port_bundles : SET OF instance_structure_port_bundle
: = QUERY(i nstanceStructurePortBundl e <*
joined_instance_structure_port_ bundl es
i nstanceStructurePortBundl e.size = signal_bundl e_si ze);
signal _bundl e_size : | NTEGER

: = Sl ZEOF(associ ated_si gnal _bundl e. fl attened_si gnal _list);
VWHERE
val id_joined gl obal port_bundl e_size :
(* Al joined global _port _bundl es have the sanme port size as

the size of the flattened signal _bundle. *)
not _exi st s(QUERY(gpb <* joined_gl obal port_bundl es
gpb.si ze <> signal bundl e_size));

valid_joined | ocal _master_port _bundle_size

(* Al joined local _master_port_bundl es have the sane port size
as
the size of the flattened signal _bundle. *)
not exi st s(QUERY(j oi nedLocal Mast er Port Bundl e <*
joined | ocal _master_port_bundl es
j oi nedLocal Mast er Port Bundl e. si ze <> signal _bundl e_si ze));
valid_joined master _structure_port_ bundl e_size :
(* Al joined master _structure_port_bundl es have the sanme port
size as

the size of the flattened signal _bundle. *)
not _exi st s( QUERY(j oi nedMast er St ruct urePort Bundl e <*
joined _master_structure_port_bundl es
j oi nedMast er St ruct ur ePort Bundl e. si ze <>
si gnal _bundl e_si ze));

valid_joined_instance_structure_port_bundl es
(* Al instance_structure_port_bundles are either joined in the
conmoned or fanned out style. *)
joined_instance_structure_port_ bundles =
commoned_port _bundl es + fanned_out port_bundl es;

valid_structural connectivity
(* The structural connectivity of a connectivity generic_bus is
consistent with the |logical connectivity of the associated
signal _bundle. *)
check_structural _connectivity
(associ ated_signal _bundle.flattened_signal |ist,
commoned_port _bundl es,
fanned_out port _bundl es,
NVL (j oi ned_gl obal _port_bundles, []),
NVL (j oined_l ocal _master_port_bundles, []),
NVL (joined master _structure_port_bundles, []));

valid_bus_slices
(* No two bus_slices within a connectivity_generic_bus refer to
t he
same signal _bundle. *)
not exi st s(QUERY(busSlicel <* bus_slices
there_exi sts(QUERY(busSlice2 <* bus_slices — busSlicel
busSlicel. associ ated_si gnal _bundle :=:
busSlice2. associ ated_si gnal _bundle))));
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valid_sub_busses
(* No two sub_busses within a connectivity_generic_bus refer to
t he
same set of ports and rippers. *)
not exi sts(QUERY(busl <* sub_busses
t her e_exi st s( QUERY(bus2 <* sub_busses — busil
(NVL (bus1l.joined_global _port_bundles, []) =
NVL (bus2.joined_global port_bundles, []))
AND (NVL (busl.joined instance_structure_port_ bundles, [])
NVL (bus2.joined_instance_structure_port_bundles, []))
AND (NVL (busl.joined_|ocal _master_port_bundles, []) =
NVL (bus2.joined_| ocal _nmaster_port_bundles, []))
AND (NVL (busl.joined master_structure_port_bundles, [])
NVL (bus2.joined _master_structure_port _bundles, []))
AND (NVL (busl.joined connectivity rippers, []) =
NVL (bus2.joined_connectivity_rippers, [1))))));

uni que_docunent
(* No two docunments have the sanme contents. *)
val ue_uni que(docunent);
END_ENTI TY;

10.1.5.1 Description

A connectivity_generic_bus is either a connectivity_bus, a connectivity_bus_slice or a
connectivity_sub_bus. A connectivity_generic_bus is used in the model because of the
similarity between a connectivity_bus, a connectivity_bus_slice and a connectivity_sub_bus. A
connectivity bus may be subdivided in two orthogonal ways. It may be divided into
connectivity_bus_slices or into connectivity_sub_buses. No two connectivity_bus_slices at a
given level are associated with the same signal_bundle. No two connectivity_sub_buses at a
given level join to the same set of ports and rippers. All joined global port bundles,
local_master_port_bundles, master_structure_port_bundles and instance_structure_port_
bundles are the same size as the flattened signal_bundle. Each single port of the joined
port_bundles is mentioned in the corresponding signal within the flattened signal_bundle. The
structural connectivity of a connectivity_generic_bus is consistent with the logical connectivity
of the associated signal_bundle.

When a wide bus joins to an instance_structure_port_bundle, the pattern of connectivity is
either in the commoned style or in the fanned-out style. For the commoned style, the joined
instance_structure_port_bundles reference master_structure_port_bundles whose port size is
the same as the size of the flattened signal_bundle. For the fanned-out style, the joined
instance_structure_port_bundles are flattened to lists of instance_member_structure_ports.
The length of these lists is equal to the size of the flattened signal_bundle.

For example, if a bus structure is associated with a signal_bundle of size 8, it may join to the
following ports:

global_port_bundle (port_bundle size = 8) instance_structure_port_bundle in commoned
style (port bundle size = 8) instance_structure_port_bundle in fanned out style (port_bundle
size = 8) local_master_port_bundle (port_bundle size = 8) master_structure_port_bundle
(port_bundle size = 8)

10.1.5.2 Used by

connectivity_bus_slice connectivity_ripper connectivity_sub_bus documentation
instance_structure_port_bundle name_information property referenced_interconnect
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10.1.6 connectivity_bus

ENTI TY connectivity_bus
SUBTYPE OF (connectivity_generic_bus);
DERI VE
SELF\ connectivity _generic_bus. containing _connectivity_view
i nternal _connectivity_ view - -
reference
: = containing_view,
| NVERSE
containing view : internal _connectivity view FOR busses;
VWHERE
val i d_associ at ed_si gnal _bundl e
(* The signal _bundl e associated with a connectivity_bus is
defined in the
containing internal _connectivity view *)
associ ated_si gnal _bundl e.containing view :=: containing_view,

valid_joined_local _master_port_bundl es
(* The joined local _master_port_bundles are defined in the
cont ai ni ng
i nternal _connectivity view *)
NVL (joined_Il ocal _master_port_bundles, []) <=
NVL (containing_view |local _naster_port_bundles, []);

valid_joined connectivity rippers
(* Rippers joined by a connectivity bus are defined in the
containing internal _connectivity_view *)
NVL (joined_connectivity_ rippers, []) <=
NVL (containing_viewrippers, []);
END_ENTI TY;

10.1.6.1  Description
A connectivity_bus is defined as a structured representation of the connectivity of a
connectivity view. It is in an internal_connectivity_view. Its associated signal_bundle and the

joined local_master_port_bundle are defined in the internal_connectivity view. All joined
connectivity_rippers are also defined in the internal_connectivity view.

10.1.6.2 Used by

internal_connectivity_view
10.1.7 connectivity_bus_slice

ENTI TY connectivity bus_slice
SUBTYPE OF (connectivity_generic_bus);

DERI VE
SELF\ connectivity_generic_bus. contai ni ng_connectivity_view
i nternal _connectivity_ view -- reference
.= containing_generic_bus.containing _connectivity_view;
| NVERSE

contai ni ng_generic_bus : connectivity_generic_bus FOR bus_slices;
WHERE
val i d_associ at ed_si gnal _bundl e
(* The signal bundle associated with a connectivity bus _slice is
a member of the signal _bundl e associated with its immediately
cont ai ni ng connectivity_generic_bus. *)
associ ated_signal _bundle IN
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cont ai ni ng_generi c_bus. associ at ed_si gnal _bundl e. menbers;

valid_joined |ocal _master _port_ bundles
(* The joined local _master _port _bundles are defined in the
cont ai ni ng
i nternal _connectivity_view *)
NVL (joined_I| ocal _master_port_bundles, []) <=
NVL (containing _connectivity view. |local _master_port_bundl es,

[1);

val id_joined_connectivity rippers
(* Rippers joined by a connectivity _bus_slice are defined in the
containing internal _connectivity view *)
NVL (joined_connectivity rippers, []) <=
NVL (containing_connectivity view.rippers, []);
END_ENTI TY;

10.1.7.1 Description

A connectivity_bus_slice defines part of a connectivity _bus. Its associated signal_bundle is a
member of the signal_bundle associated with its immediately containing connectivity_
generic_bus. All joined connectivity_rippers and local_master_port_bundles are defined in the
containing internal_connectivity_view.

10.1.7.2 Used by

connectivity_generic_bus
10.1.8 connectivity_sub_bus

ENTI TY connectivity_sub_bus
SUBTYPE OF (connectivity_generic_bus);
DERI VE
SELF\ connectivity _generic_bus. containing _connectivity_view
i nternal _connectivity_view - -
reference
: = containing_generic_bus.containing_connectivity_view;
| NVERSE
contai ning_generic_bus : connectivity generic_bus FOR sub_busses;
WHERE
val i d_associ at ed_si gnal _bundl e
(* The signal _bundl e associated with a connectivity_sub_bus is
the same as
its imediately containing connectivity _generic_bus. *)
associ ated_si gnal _bundle : =
cont ai ni ng_generi c_bus. associ at ed_si gnal _bundl e;

val id_joined gl obal _port_bundl es
(* The gl obal port_bundl es joined by a connectivity _sub_bus are
a subset of the gl obal _port_bundles joined by its
i mmedi ately containing connectivity_generic_bus. *)
NVL (j oi ned_gl obal _port_bundles, []) <=
NVL (contai ning_generic_bus.joined global port _bundles, []);

val id_joined_instance_structure_port_bundl es
(* The instance_structure_port_bundl es joined by a
connectivity_sub_bus
are a subset of the instance_structure_port_bundl es joined by
its
i mmedi ately containing connectivity_generic_bus. *)
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NVL (joined_instance_structure_port_bundles, []) <=
NVL
(containing_generic_bus.joined _instance_structure_port_bundles, []);

valid_joined |ocal _master _port bundles
(* The |l ocal _master_port_bundl es joined by a
connectivity_sub_bus
are a subset of the instance_structure_port_ bundl es joined
by its
i mmedi ately containing connectivity_generic_bus. *)
NVL (joined_I| ocal _master_port_bundles, []) <=
NVL (contai ni ng_generic_bus.joined_local _master_port_bundl es,

[1);

valid_joined master _structure_port_ bundl es
(* The master_structure_port_bundles joined by a
connectivity_sub_bus
are a subset of the master_structure_port_bundl es joined by
its
i nmedi ately containing connectivity_generic_bus. *)
NVL (joined_naster_structure_port_bundles, []) <=
NVL
(containing_generic_bus.joined master_structure_port_bundles, []);

valid_joined connectivity rippers

(* The connectivity_ rippers joined by a connectivity_sub_bus are

a subset of the connectivity rippers joined by its
i nmedi ately

cont ai ni ng connectivity _generic_bus. *)

NVL (joined_connectivity rippers, []) <=
NVL (contai ni ng_generic_bus.joined_connectivity_rippers, []);

END_ENTI TY;

10.1.8.1 Description

A connectivity_sub_bus has the same size as the connectivity_generic_bus immediately
containing it because its associated signal_bundle is the same as that of its immediately
containing connectivity generic_bus. The joint global_port _bundles, instance_structure_
port_bundles local_master_port_bundles and master_structure_port_bundles are all joined by
a connectivity_sub_bus and are a subset of their respective ports which are joined by their
immediately containing connectivity_generic_bus. A connectivity_sub_bus only joins to rippers
which are joined by its immediately containing connectivity_generic_bus.

10.1.8.2 Used by

connectivity_generic_bus

10.1.9 check_structural_connectivity

FUNCTI ON check_structural _connectivity
(signal Li st : LI ST OF signal

commonedPor t Bundl es . SET OF instance_structure_port_bundl e;

fannedQut Port Bundl es : SET OF instance_structure_port_bundl e;

gl obal Port Bundl es : SET OF gl obal port_bundl e;

| ocal Mast erPortBundl es : SET OF | ocal _master_port_bundl e;

mast er Por t Bundl es : SET OF master_structure_port_bundl e)
LOGI CAL;

LOCAL

i nstStruct Port : instance_nenber _structure_port;
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| ogi cal Port : master | ogical port;

current Si gnal : signal

i nstancel ndex, portlndex, signallndex : | NTEGER

si gnal GroupSi ze : I NTEGER : = SI ZEOF(si gnal List);

val i dConnectivity : LOGI CAL : = TRUE;

i nps : SET OF instance_menber | ogi cal _port;

aps : SET OF gl obal _port;

nps . SET OF master | ogical port;
END_LOCAL;
REPEAT signal Il ndex := 1 TO SI ZEOF(signal Li st);

current Si gnal := signal List[signallndex];

inps := NVL (currentSignal.joined instance _nmenber | ogical ports,

[1);

gps := NVL (currentSignal.joined_global _ports, []);

mps := NVL (currentSignal.joined _master_|ogical _ports, []);

REPEAT portlndex := 1 TO SI ZEOF(commonedPor t Bundl es) ;

REPEAT i nstancelndex := 0 TO

conmmonedPor t Bundl es[ port | ndex].referenced_instance.wi dth —

1;
| ogi cal Port
: = commonedPort Bundl es[ port | ndex].
referenced_master_structure_port bundle.
associ ated | ogi cal _port_bundl e.
flattened_port_list[signallndex+signal GroupSi ze*i nstancel ndex];

| F not_exists(QUERY(lp <* inps
(commonedPor t Bundl es[ port | ndex].referenced_i nstance : =:
| p.referenced_i nstance) AND
(i nstancel ndex =
| p.referenced_i nstance_nember i ndex) AND
(I ogi cal Port :=:
| p.referenced_master_port)))

THEN
val i dConnectivity := FALSE;
END_I F;
END_REPEAT,;
END _REPEAT; -- check all instance_structure_port_bundl es joined

-- in comoned style

REPEAT portlndex := 1 TO SI ZEOF(fannedQut Port Bundl es) ;
| ogi cal Port := fannedQut PortBundl es[ port | ndex].
referenced_master_structure_port_ bundl e.
associ ated_I| ogi cal _port _bundl e.

flattened_port _|ist[signallndex];
REPEAT i nstancelndex := 1 TO fannedQut Port Bundl es[ port | ndex].
ref erenced_i nstance.
wi dt h;

| F not _exists(QUERY(lp <* inps
(fannedQut Port Bundl es[ portl ndex].referenced_i nstance

I p.referenced_instance) AND
(i nstancel ndex =
I p.referenced_instance_nenber _i ndex) AND
(l ogical Port :=:
I p.referenced_master_port)))

THEN

val i dConnectivity := FALSE
END | F;
END_REPEAT,;
END _REPEAT; -- check all instance_structure_port_bundl es joined
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-- in fanned out style

REPEAT portlndex := 1 TO SI ZEOF( gl obal Port Bundl es);
I F NOT (gl obal PortBundl es[ portl ndex].

flattened_port _list[signallndex]
IN gps) THEN
val i dConnectivity := FALSE
END_I F;
END_REPEAT; -- check all gl obal port_bundl es
REPEAT portlndex := 1 TO SI ZEOF(I ocal Mast er Port Bundl es) ;
I F NOT (local Mast erPortbundl es[portl ndex].
flattened_port _|ist[signallndex]
I N nps) THEN
val i dConnectivity := FALSE
END_I F;
END _REPEAT; -- check all | ocal _master _port_ bundl es
REPEAT portlndex := 1 TO SI ZEOF( mast er Port Bundl es) ;

I F NOT (masterPortBundl es[ portlndex].
associ ated_I| ogi cal _port _bundl e.

flattened_port _|ist[signallndex]
I N nps) THEN
val i dConnectivity := FALSE
END_I F;
END_REPEAT; -- check all master_structure_port_bundl es
END REPEAT; -- check all signals

END_FUNCTI ON

10.1.9.1 Description

The check_structural_connectivity function returns true if the structural connectivity of a
connectivity_bus or a connectivity _bus_slice or a connectivity_sub_bus conforms with its
logical connectivity.

10.1.9.2 Used by

connectivity_generic_bus
10.1.10 connectivity_ripper

ENTI TY connectivity_ripper;
I NVERSE
related nets : SET OF connectivity _generic_net FOR
joined_connectivity _rippers;
rel ated busses : SET [1l:?] OF connectivity generic_bus FOR
joined_connectivity_rippers;
contai ning_internal _connectivity_view
. internal _connectivity_view FOR rippers;
VWHERE
valid rel ated nets
(* Al related nets belong to the same view as the
connectivity ripper. *)
not exi st s(QUERY(net <* related nets
net.contai ning_connectivity view :<>:
containing_internal _connectivity view));

valid rel ated _busses
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(* Al related busses belong to the sane view as the
connectivity ripper. *)
not exi st s(QUERY(bus <* rel ated_busses |
bus. contai ni ng_connectivity view :<>:
containing_internal _connectivity view));

valid net _structure :
(* For each related net, there is at | east one other related net
or bus which shares a conmon signal. *)
not exists (QUERY (net <* related nets |
not _exi sts(QUERY(netl <* related_nets — net |
net 1. associ at ed_si gnal : =:
net.associ ated_signal))
AND
not exi sts(QUERY(busl <* rel ated_busses |
net.associ ated_signal IN

busl. associ at ed_si gnal _bundle.fl attened_signal _list))));

valid_bus_structure :
(* For each related bus, there is at |east one other related net
or bus which shares a common signal. *)
not exi st s(QUERY(bus <* rel ated _busses
not _exi sts(QUERY(busl <* rel ated _busses - bus
t here_exi sts(QUERY(sig <*
busl. associ at ed_si gnal _bundl e.
flattened_signal _list |
sig IN

bus. associ at ed_si gnal _bundl e.flattened_signal _list))))
AND
not _exi sts(QUERY(netl <* related_nets |
net 1. associ ated_signal IN

bus. associ at ed_si gnal _bundl e.flattened_signal _list))));
END_ENTI TY;

10.1.10.1 Description

A connectivity_ripper defines a relationship between net and bus structures in a connectivity
view. All related nets and buses belong to the same view as the connectivity_ripper. For each
related bus or net, there is at least one other related bus or net which shares a common
signal.

10.1.10.2 Used by

connectivity_generic_bus connectivity_generic_net internal_connectivity_view

10.1.11 connectivity_view_model

Description

The connectivity_view_model schema describes what information can be found in a
connectivity view. The connectivity view conveys hierarchical and connectivity information.
The hierarchy information describes how a circuit is broken down into a number of sub-
circuits. The connectivity information defines how circuits are connected.
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10.1.12 connectivity_instance_implementation

ENTI TY connectivity_instance_inpl ementation;

name : OPTIONAL name_information;
referenced_instance : instance; -- reference
sel ected_structure : port_structure; -- reference

overriding _structure_properties
. OPTIONAL SET [1:7?] OF property_override;
| NVERSE
contai ni ng_connectivity_view
. internal _connectivity_view FOR inpl ement ati ons;
UNI QUE
uni que_referenced_i nstance :
(* A connectivity_instance_inplenmentation can be associated with
only
one instance *)
referenced_i nstance;
WHERE
valid referenced_instance :
(* the referenced instance is defined in the containing
i nternal _connectivity view *)
referenced_instance I N containing connectivity_view. instances;

val id_structure_properties
(* the overridden properties are defined in the
port _structure *)
not exi sts(QUERY(pr <* overriding structure_properties
NOT (pr.overridden_property IN
sel ected_structure. properties)));

valid_sel ected_structure :
(* the selected port_structure is defined in the interface of
t he
instantiated cluster of the referenced_instance *)
sel ected structure IN

referenced_instance.instantiated cluster.interface.port_structures;
END_ENTI TY;

10.1.12.1 Description

A connectivity_instance_implementation describes information associated with the
implementation of an instance. Since the only type of cell representation defined in the
current model is the connectivity view, the only implementation information is the identification
of the port structure to be used. The referenced instance is defined in the containing
internal_connectivity _view, the overridden properties are defined in the port_structure and the
selected port_structure is defined in the interface of the instantiated cluster of the referenced
instance.

10.1.12.2 Used by

internal_connectivity view name_information property_override
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10.1.13 internal_connectivity_view

ENTITY internal _connectivity view
SUBTYPE OF (internal _cell _representation);
busses : OPTIONAL SET [1:?] OF connectivity_bus;
i nstances : OPTIONAL SET [1:?] OF instance;
| ocal _master_port_bundles : OPTIONAL SET [1:7?] OF
| ocal _master_port_bundl e;

nets OPTI ONAL SET [1:?] OF connectivity_net;

ri ppers : OPTIONAL SET [1:?] OF connectivity_ripper;

signal s : OPTIONAL SET [1:7?] OF signal

si gnal _bundl es : OPTIONAL SET [1:?] OF signal bundle;

i npl enent ati ons . OPTIONAL SET [1:7?] OF
connectivity_instance_inpl enmentation;

units : connectivity_ units;

| NVERSE

rel at ed_expandabl e_confi gurati ons
SET [0:?] OF
expandabl e_i nternal _connectivity_view configuration
FOR chosen_cel |l _representati on;
VWHERE
val id_direct_instances
(* An internal _connectivity view does not contain instances of
clusters
of the containing_cell directly. *)
not exi st s(QUERY(i nst <* instances
inst.instantiated _cluster.containing cell :=:
containing internal _cluster.containing_ internal _cell));

valid_ indirect _instances
(* An internal _connectivity view does not contain instances of
clusters
of the containing cell indirectly. *)
not _exi st s(QUERY(ecc <* rel ated_expandabl e_confi gurations
t here_exi st s(QUERY(ic <* ecc.instance_configurations |
ic.configured_ instance.instantiated cluster.containing_cel

containing internal _cluster.containing internal _cell))));

val i d_signal _gl obal ports
(* Only one signal connects to a particular global _port. *)
not exists (QUERY (sigl <* signals
EXI STS (sigl.joined global ports)
AND
there_exists (QUERY (sig2 <* signals — sigl |
EXI STS (sig2.joined gl obal ports)
AND
t here_exists (sigl.joined _global ports *
si g2.joined_gl obal _ports)))));

val id_signal i nstance_menber _ports
(* Only one signal connects to a particular
i nstance_nenber | ogi cal _port. *)
not _exists (QUERY (sigl <* signals
EXI STS (sigl.joined_instance_menber _I| ogi cal _ports)

AND
there_exists (QUERY (sig2 <* signhals — sigl |
EXI STS
(sig2.joined_instance_nember _| ogi cal _ports)
AND

t here_exists
(sigl.joined_instance_nenmber | ogical ports *
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sig2.joined_instance_menber | ogi cal _ports)))));

val id_signal _master _ports
(* Only one signal connects to a particular master | ogical port.
*
)
not _exi sts (QUERY (sigl <* signals |
EXI STS (sigl.joined master | ogical _ports)
AND
there_exists (QUERY (sig2 <* signals — sigl |
EXI STS (sig2.joined_master _| ogical _ports)
AND
t here_exists (sigl.joined master | ogical ports *

sig2.joined _master | ogical _ports)))));
END_ENTI TY;

10.1.13.1 Description

An internal_connectivity_view is a cell representation which describes connectivity. An
internal_connectivity _view does not contain instances of the clusters of the containing cell
directly. Only one signal connects to a particular global port or instance_member_
logical_port or a master_logical_port.

10.1.13.2 Used by

connectivity_bus connectivity_bus_slice connectivity _generic_bus connectivity generic_net
connectivity_instance_implementation connectivity_net connectivity_ripper connectivity_sub__
bus connectivity_sub_net connectivity _units expandable_internal_connectivity_ occurrence_
annotate_expandable_internal_connectivity _view_configuration instance local_master_port_
bundle signal signal_bundle
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10.1.14 external_connectivity_view

ENTI TY external _connectivity view
SUBTYPE OF (external _cell _representation);
units : connectivity units;

END_ENTI TY;

10.1.14.1 Description

An external_connectivity _view is a connectivity view found in a cluster within an external_cell.

10.1.14.2 Used by

connectivity_units
10.1.15 connectivity_units

ENTI TY connectivity units;
set _capacitance : capacitance_unit;
| NVERSE
contai ning_internal _connectivity_view
SET [0:1] OF internal _connectivity view FOR units;
contai ni ng_external _connectivity view
: SET [0:1] OF external _connectivity_ view FOR units;
WHERE
cont ai nnent _constrai nt
SI ZEOF (containing_internal _connectivity view) +
SI ZEOF (containing_external _connectivity view) = 1;
END_ENTI TY;

10.1.15.1 Description

A connectivity_units sets the scaling for a connectivity view. In a connectivity view, it is
appropriate to set a capacitance scale.

10.1.15.2 Used by

capacitance_unit external_connectivity _view internal_connectivity_view

10.2 design_hierarchy_model

Description

The design_hierarchy_model schema describes the annotation data relating to an occurrence
hierarchy. A design_hierarchy is defined by choosing the top cluster_configuration. It is
annotated by an occurrence_hierarchy_annotate. Interconnects and master ports within the
top occurrence can be annotated by interconnect_annotate and master_port_annotate
respectively. If further annotation is to be given for occurrences further down in the
occurrence hierarchy, occurrence_annotate specify which occurrence is to be annotated.
Similarly, interconnects and instance ports within an occurrence can be annotated by
interconnect_annotate and instance_port_annotate respectively.
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10.2.1 design

ENTI TY desi gn;
desi gn_hi erarchies : OPTIONAL SET [1:?] OF design_hierarchy;

document : OPTIONAL SET [1:7?] OF documentation;
name : OPTIONAL nane_i nformation;
properties : OPTIONAL SET [1:7?] OF private_property;
top_cell :ocell; - -
reference
units : design_units;
status_of copyright : OPTIONAL SET [1:7?] OF copyright;
status_of _written : OPTIONAL SET [1:7?] OF written;
I NVERSE
contai ning_informati on_base : information_base FOR desi gns;
WHERE

uni que_docunent
(* There are no two docunments with the same contents *)
val ue_uni que(docunent);

uni que_st at us_of _copyri ght
(* The design does not have the same copyright information
twice *)
val ue_uni que(status_of _copyright);
uni que_status_of _written :
(* The design does not have two identical "witten"
i nformation *)

val ue_uni que(status_of _written);
END_ENTI TY;

10.2.1.1 Description
A design identifies the cell at the top level of the hierarchy of a particular design within an

information_base. It may have multiple design_hierarchy. There are no two documents with
the same content.

10.2.1.2 Used by

copyright design_hierarchy design_units documentation information_base name_information
private_property written

10.2.2 design_units

ENTI TY design_units;

set _capacitance : capacitance_unit;
| NVERSE

contai ning_design : design FOR units;
END_ENTI TY;

10.2.2.1 Description

A design_units sets the scaling for a design. It is appropriate to set a capacitance scale.

10.2.2.2 Used by

capacitance_unit design
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10.2.3 design_hierarchy

ENTI TY desi gn_hi erarchy
ABSTRACT SUPERTYPE OF ( ONEOF(external _design_hierarchy,
i nternal _design_hierarchy));
chosen_cluster_configuration : cluster_configuration; - -
reference
occurrence_hi erarchy_annotate : OPTI ONAL
occurrence_hi erarchy_annot at e;

name : OPTIONAL nanme_i nformati on;
| NVERSE

contai ni ng_design : design FOR design_hierarchies;
VWHERE

val i d_design_hierarchies
(* Al design_hierarchies start with cluster_configurations
whi ch are
defined in the clusters of the top_cell. *)
chosen_cl uster_confi guration.
containing cluster.containing cell :=:
cont ai ni ng_design.top_cel | ;
END_ENTI TY;

10.2.3.1 Description

A design_hierarchy is either an external or an internal design hierarchy. It specifies an
expanded occurrence hierarchy by selecting the top cluster_configuration. The chosen
cluster_configuration is defined in the cluster_interface of the top_cell in a design.

10.2.3.2 Used by

design name_information occurrence_hierarchy_annotate
10.2.4 external_design_hierarchy

ENTI TY external _design_hierarchy
ABSTRACT SUPERTYPE OF ( ONEOF(expandabl e_external _desi gn_hi erarchy,
| eaf _external _design_hierarchy))
SUBTYPE OF (design_hierarchy);
SELF\ desi gn_hi erarchy. chosen_cl uster_confi guration -- reference
external _cluster_configuration;
SELF\ desi gn_hi erarchy. occurrence_hi erarchy_annot ate
OPTI ONAL external _occurrence_hi erarchy_annot at e;
END_ENTI TY;

10.2.4.1 Description
An external_design_hierarchy is either an expandable_external_design_hierarchy or a

leaf_external_design_hierarchy. It selects an external cluster configuration which is defined in
a cluster of an external_cell.

10.2.4.2 Used by

external_occurrence_hierarchy_annotate
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10.2.5 expandable_external_design_hierarchy

ENTI TY expandabl e_ext ernal _desi gn_hi erarchy
SUBTYPE OF (external _design_hierarchy);
SELF\ desi gn_hi erarchy. chosen_cl uster_confi guration -- reference
expandabl e_external _cluster_configuration;
SELF\ desi gn_hi erarchy. occurrence_hi erarchy_annotate
: OPTI ONAL expandabl e_external _occurrence_hi erarchy_annot at e;
END_ENTI TY;

10.2.5.1 Description

An expandable_external_design_hierarchy selects an expandable_external_cluster_configuration.

10.2.5.2 Used by

expandable_external_occurrence_hierarchy annotate
10.2.6 leaf_external_design_hierarchy

ENTI TY | eaf _external _design_hierarchy
SUBTYPE OF (external _design_hierarchy);
SELF\ desi gn_hi erarchy. chosen_cl uster_confi guration -- reference
| eaf _external _cluster_configuration;
SELF\ desi gn_hi erarchy. occurrence_hi erarchy_annot ate
OPTI ONAL | eaf _external _occurrence_hi erarchy_annot ate;
END_ENTI TY;

10.2.6.1 Description

A leaf _external_design_hierarchy selects a leaf_external_cluster_configuration.

10.2.6.2 Used by

leaf_external_occurrence_hierarchy_annotate

10.2.7 internal_design_hierarchy

ENTI TY i nternal _design_hierarchy
ABSTRACT SUPERTYPE OF ( ONEOF(expandabl e_i nternal _desi gn_hi erarchy,
| eaf _internal _design_hierarchy))
SUBTYPE OF (design_hierarchy);
SELF\ desi gn_hi erarchy. chosen_cl uster_confi guration -- reference
i nternal _cluster_configuration;
SELF\ desi gn_hi erarchy. occurrence_hi erarchy_annot ate
. OPTIONAL internal _occurrence_hierarchy_annot at e;
END_ENTI TY;

10.2.7.1 Description

An internal_design_hierarchyis an expandable or a leaf internal design hierarchy. It selects an
internal_cluster_configuration.
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10.2.7.2 Used by

internal_occurrence_hierarchy_annotate
10.2.8 expandable_internal_design_hierarchy

ENTI TY expandabl e_i nt ernal _desi gn_hi erarchy
ABSTRACT SUPERTYPE OF
(ONEOF (expandabl e_internal _connectivity_design_hierarchy))
SUBTYPE OF (internal _design_hierarchy);
SELF\ desi gn_hi erarchy. chosen_cl uster_confi guration - -
reference
expandabl e_internal _cluster_configuration;
SELF\ desi gn_hi erarchy. occurrence_hi erarchy_annot ate
OPTI ONAL expandabl e_i nternal _occurrence_hi erarchy_annot at e;
END_ENTI TY;

10.2.8.1 Description

An expandable_internal_design_hierarchy is an “expandable_internal_ _connectivity_design_

hierarchy”. It selects a cluster_configuration which provides information for further expansion.

10.2.8.2 Used by

expandable_internal_occurrence_hierarchy_annotate

10.2.9 expandable_internal_connectivity_design_hierarchy

ENTI TY expandabl e_i nternal connectivity design_hierarchy
SUBTYPE OF (expandabl e_internal _desi gn_hierarchy);
SELF\ desi gn_hi erarchy. chosen_cl uster_confi guration -- reference
expandabl e_i nternal _connectivity_view configuration
SELF\ desi gn_hi erarchy. occurrence_hi erarchy_annotate
OPTI ONAL expandabl e_i nternal _occurrence_hi erarchy_annot at e;
END_ENTI TY;

10.2.9.1 Description

An expandable_internal_connectivity _design_hierarchy selects a cluster_configuration which
provides information for the further expansion starting at an internal_connectivity view.

10.2.9.2 Used by

expandable_internal_connectivity _occurrence_hierarchy annotate
10.2.10 leaf_internal_design_hierarchy

ENTI TY | eaf _i nternal _desi gn_hi erarchy
SUBTYPE OF (internal _design_hierarchy);
SELF\ desi gn_hi erarchy. chosen_cl uster_confi guration -- reference
| eaf _internal _cluster_configuration;
SELF\ desi gn_hi erarchy. occurrence_hi erarchy_annot ate
OPTI ONAL | eaf _i nternal _occurrence_hi erarchy_annot at e;
END_ENTI TY;
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10.2.10.1 Description

A leaf_internal_design_hierarchy corresponds to a cluster_configuration which cannot be
expanded any further.

10.2.10.2 Used by

leaf_internal_occurrence_hierarchy_annotate
10.2.11 occurrence_hierarchy_annotate

ENTI TY occurrence_hi erarchy_annotate
ABSTRACT SUPERTYPE OF
(ONEOF( ext ernal _occurrence_hi erarchy_annot at e,

i nternal _occurrence_hierarchy_annotate));

mast er _port _annot at es . OPTIONAL SET [1:7?] OF
mast er _port _annot at e;
overriding_cell _properties : OPTIONAL SET [1:?] OF

property _override;
overriding cluster_properties : OPTIONAL SET [1:7?] OF
property _override;
overri di ng_desi gnat or : OPTIONAL string_token;
| NVERSE
cont ai ni ng_desi gn_hi erarchy
. design_hierarchy FOR occurrence_hi erarchy_annot at e;
VWHERE
val i d_master_port_annotate_definitions
(* The annotated nmaster_|logical _ports are defined in the
interface of
t he containing cluster of the chosen_configuration of the
cont ai ni ng
desi gn_hi erarchy. *)
not _exi st s( QUERY( port Annotate <* master_port_annotates |
port Annot at e. annot ated_port.containing _interface :<>
cont ai ni ng_desi gn_hi erarchy.
chosen_cluster_configuration.
cont ai ni ng_cl uster.
interface));

valid _overriding cell _properties
(* The overridden properties are defined in the containing cell
of the
chosen cluster_configuration of the containing
desi gn_hi erarchy. *)
not exi st s(QUERY(cel | PropertyOverride <*
overriding cell _properties |
NOT (contai ni ng_desi gn_hierarchy. chosen_cl uster_configuration.
containing_cluster.containing_cell IN

cell PropertyOverride.overridden_property.containing cell)));

val id_overriding_cluster_properties
(* The overridden properties are defined in the containing
cluster of the
chosen cluster_configuration of the containing
desi gn_hi erarchy. *)
not _exi st s(QUERY(cl ust er PropertyOverride <*
overriding_cluster_properties |
NOT (contai ning_design_hierarchy.chosen_cluster_configuration.
containing cluster IN
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clusterPropertyOverride.overridden_property.containing_cluster)));
END_ENTI TY;

10.2.11.1 Description

An occurrence_hierarchy_annotate is either an external_occurrence_hierarchy_annotate or an
internal_occurrence_hierarchy_annotate. It annotates the top level occurrence of a
design_hierarchy. The view chosen for annotation is specified by the cluster_configuration
in the containing design_hierarchy.The annotated master_logical_ports are defined in the
interface of the containing cluster of the chosen configuration of the containing
design_hierarchy. The overridden properties are defined in the containing cell of the chosen
cluster_configuration of the containing design_hierarchy.

10.2.11.2 Used by

design_hierarchy master_port_annotate property_override

10.2.12 external_occurrence_hierarchy_annotate

ENTI TY external _occurrence_hi erarchy_annotate

ABSTRACT SUPERTYPE OF

(ONEOF( expandabl e_external _occurrence_hi erarchy_annotate
| eaf _external _occurrence_hierarchy_annotate))
SUBTYPE OF (occurrence_hi erarchy_annotate);
SELF\ occurrence_hi erarchy_annot ate. cont ai ni ng_desi gn_hi erarchy
ext ernal _desi gn_hi erarchy; -- retype of
i nverse

END_ENTI TY;

10.2.12.1 Description

An external_occurrence_hierarchy_annotate is either an expandable or a leaf external
occurrence hierarchy annotate. It annotates the top level occurrence of a design_hierarchy.

10.2.12.2 Used by

external_design_hierarchy

10.2.13 expandable_external_occurrence_hierarchy_annotate

ENTI TY expandabl e_external _occurrence_hi erarchy_annot ate
SUBTYPE OF (external _occurrence_hierarchy_annotate);
overriding_view properties : OPTIONAL SET [1:7?] OF
property_override;
SELF\ occurrence_hi erarchy_annotate. contai ning_design_hierarchy

expandabl e_ext ernal _desi gn_hi erarchy; -- retype of
i nverse
DERI VE
chosen_cell _representation : external cell _representation
-- reference

: = contai ning_desi gn_hi erarchy.
chosen_cl uster_confi guration.
chosen_cel |l _representati on;

WHERE
valid_overriding_view properties
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(* The overridden properties are defined in the
chosen_cel |l _representation of the top
occurrence. *)
not exi st s(QUERY(vi ewPropertyOverride <*
overriding_view properties |
NOT (chosen_cell _representation IN

vi ewPropertyOverride. overri dden_property.containing cell _representatio

n)));
END_ENTI TY;

10.2.13.1 Description

An expandable_external_occurrence_hierarchy_annotate annotates the top level occurrence
of a design hierarchy. The external view chosen for annotation is specified by the
external_cluster_configuration in the containing expandable_external_design_hierarchy.
The overridden properties are defined in the chosen_view of the top occurrence.

10.2.13.2 Used by

expandable_external_design_hierarchy property override

10.2.14 leaf_external_occurrence_hierarchy_annotate

ENTI TY | eaf _external _occurrence_hi erarchy_annotate
SUBTYPE OF (external _occurrence_hierarchy_annotate);
SELF\ occurrence_hi erarchy_annot ate. cont ai ni ng_desi gn_hi erarchy
| eaf _external _design_hierarchy; -- retype of
i nverse
END_ENTI TY;

10.2.14.1 Description

A leaf _external_occurrence_hierarchy_annotate annotates a design which contains only a
single unexpandable cell.

10.2.14.2 Used by

leaf_external_design_hierarchy

10.2.15 internal_occurrence_hierarchy_annotate

ENTI TY internal _occurrence_hi erarchy_annotate

ABSTRACT SUPERTYPE OF

(ONEOF( expandabl e_i nternal _occurrence_hi erarchy_annotate
| eaf i nternal _occurrence_hierarchy_annotate))
SUBTYPE OF (occurrence_hierarchy_annotate);
SELF\ occurrence_hi erarchy_annot ate. cont ai ni ng_desi gn_hi erarchy
i nt ernal _desi gn_hi erarchy; -- retype of
i nverse

END_ENTI TY;
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10.2.15.1 Description

An internal_occurrence_hierarchy_annotate is an expandable or a leaf internal_occur-
rence_hierarchy_annotate.

10.2.15.2 Used by

internal_design_hierarchy

10.2.16 leaf_internal_occurrence_hierarchy_annotate

ENTITY | eaf i nternal _occurrence_hi erarchy_annotate
SUBTYPE OF (internal_occurrence_hierarchy_annotate);
SELF\ occurrence_hi erarchy_annot ate. cont ai ni ng_desi gn_hi erarchy
| eaf _i nternal _desi gn_hierarchy; -- retype of
i nverse
END_ENTI TY;

10.2.16.1 Description

A leaf_internal_occurrence_hierarchy _annotate annotates a design which contains only an
unexpanded cell.

10.2.16.2 Used by

leaf_internal_design_hierarchy

10.2.17 expandable_internal_occurrence_hierarchy_annotate

ENTI TY expandabl e_i nternal _occurrence_hi erarchy_annot ate
ABSTRACT SUPERTYPE OF
( ONEOF
(expandabl e_i nternal _connectivity _occurrence_hierarchy_annotate))
SUBTYPE OF (internal_occurrence_hierarchy_annotate);
overriding_view properties : OPTIONAL SET [1:7?] OF
property_override;
SELF\ occurrence_hi erarchy_annot ate. cont ai ni ng_desi gn_hi erarchy

expandabl e_i nternal _desi gn_hi erarchy; -- retype of
i nverse
DERI VE
chosen_cell _representation : internal _cell _representation

-- reference
: = contai ning_desi gn_hierarchy.
chosen_cluster_configuration.
chosen_cel |l _representation
WHERE
val id_overriding_view properties
(* The overridden properties are defined in the
cell _representation_set of the top
occurrence. *)
not _exi st s( QUERY(vi ewPropertyOverride <*
overriding_view properties |
NOT (chosen_cell representation IN

vi ewPr opertyOverri de. overri dden_property.containing_cell _representation))
)
END_ENTI TY;
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10.2.17.1 Description

An expandable_internal_occurrence_hierarchy _annotate annotates the top-level occurrence
of an expandable_internal_design_hierarchy. The internal_cell_representation chosen for
annotation is specified by the cluster_configuration in the containing expandable_internal _
design_hierarchy. The overridden properties are defined in the cell_representation_set of
the top occurrence.

10.2.17.2 Used by

expandable_internal_connectivity_design_hierarchy expandable_internal_design_hierarchy
property_override

10.2.18 expandable_internal_connectivity_occurrence_hierarchy_annotate

ENTI TY
expandabl e_i nternal connectivity occurrence_hierarchy_annotate
SUBTYPE OF (expandabl e_internal _occurrence_hi erarchy_annotate);

occurrence_annot at es : OPTIONAL SET [1:?] OF
occurrence_annot at e;

i nt erconnect _annot at es . OPTIONAL SET [1:7?] OF
i nterconnect _annot at e;

si gnal _annot at es . OPTIONAL SET [1:7?] OF

si gnal _annot at e;
SELF\ occurrence_hi erarchy_annot ate. cont ai ni ng_desi gn_hi erarchy
expandabl e_internal connectivity _design_hierarchy; -- retype
of inverse
WHERE
valid_interconnect _annotate_definition
(* The annotated interconnects are defined in the
chosen_cel |l _representation of the
top occurrence. *)
not exi sts(QUERY(ia <* interconnect_annotates
i a.annot ated_i nterconnect. contai ni ng_connectivity_ view :<>:
chosen_cel |l _representation));

val i d_occurrence_annot at es
(* The next |evel occurrence_annotates reference
i nstance_configurations which are defined in the chosen
cluster_configuration of the containing design_hierarchy. *)
not exi st s(QUERY(occurrenceAnnotate <* occurrence_annot ates
occurrenceAnnot at e. chosen_i nstance_confi gurati on.
cont ai ni ng_expandabl e_internal _cluster_configuration
D>

cont ai ni ng_desi gn_hi erarchy. chosen_cl uster_configuration));

val i d_annot ated_signal s
(* The annotated signals are defined in the
chosen_cel |l _representation of the top
occurrence. *)
not exi sts(QUERY(sa <* signal _annotates |
sa. annot at ed_si gnal . contai ni ng_vi ew : <>:
chosen_cel |l _representation));
END_ENTI TY;
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10.2.18.1 Description

An expandable_internal_connectivity_occurrence_hierarchy_annotate annotates the top-level
occurrence of an expandable_internal_connectivity_design_hierarchy. The internal_
connectivity_view chosen for annotation is specified by the cluster_configuration in the
containing expandable_internal_connectivity_design_hierarchy. The annotated interconnects
and the annotated signals are defined in the chosen_cell representation of the top
occurrence. The next level occurrence_annotates reference instance_configurations which
are defined in the chosen cluster_configuration of the containing design_hierarchy.

10.2.18.2 Used by

interconnect_annotate occurrence_annotate signal_annotate

10.2.19 occurrence_annotate

ENTI TY occurrence_annot at e
ABSTRACT SUPERTYPE OF ( ONEOF(external occurrence_annot ate,
i nternal _occurrence_annotate));

chosen_instance_configuration : instance_configuration; - -
reference
i nstance_nmenber i ndex . integer_token;
i nstance_port_annot ates . OPTIONAL SET [1:7?] OF
i nstance_port_annot ate;
new_i nstance_properties : OPTIONAL SET [1:?] OF property;
overriding_cell _properties : OPTIONAL SET [1:?] OF

property_override;
overriding cluster _properties : OPTIONAL SET [1:7?] OF
property _override;
overri di ng_desi gnat or : OPTIONAL string_token
overriding_instance_properties : OPTIONAL SET [1:7?] OF
property_override;
DERI VE
annotated_instance : instance -- reference
: = chosen_instance_configuration.configured_instance;
| NVERSE
cont ai ni ng_expandabl e_i nt ernal _occurrence_hi erarchy_annot ate
SET [0:1] OF
expandabl e_internal connectivity occurrence_hi erarchy_annotate
FOR occurrence_annot at es;
cont ai ni ng_expandabl e_i nternal _connectivity_occurrence_annotate
SET [0: 1] OF
expandabl e_i nternal connectivity _occurrence_annotate
FOR occurrence_annot at es;
UNI QUE
uni que_i nst ance
(* No two "occurrence_annotates"” in the same context annotate
t he same "instance". *)
cont ai ni ng_expandabl e_i nt ernal _occurrence_hi erarchy_annot at e,
cont ai ni ng_expandabl e_i nternal _connectivity_occurrence_annot at e,
annot at ed_i nst ance,
i nstance_menmber i ndex;
WHERE
cont ai nnent _constrai nt
(* An occurrence_annotate belongs to either one
occurrence_hi erarchy_annotate or one occurrence_annotate . *)

SI ZEOF( cont ai ni ng_expandabl e_i nternal _occurrence_hi erarchy_annotate) +

SI ZEOF( cont ai ni ng_expandabl e_i nternal _connectivity_occurrence_annot ate
) =L
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valid_instance_menber i ndex
(* The menber index is within the range defined by the width of the
annotated instance. *)
{0 <= instance_nenmber _index < annotated instance.wi dth};

val i d_annot ated_i nstance_ports
(* The annotated instance_structure_ports reference the
annot ated_i nstance. *)
not exi st s(QUERY( port Annotatel <* instance_port_annotates
t her e_exi st s( QUERY( port Annot at e2 <*
i nstance_port_annotates — portAnnotatel
port Annot atel. annotated_port :=:
port Annot at e2. annotated_port))));

val id_overriding_cell_properties

(* The overridden properties are defined in the containing cell

of the
instantiated cluster of the annotated instance. *)
not exi st s(QUERY(cel | PropertyOverride <*
overriding_cell _properties |
NOT (annotated_instance.instantiated _cluster.containing_cell

I'N

cell PropertyOverride.overridden_property.containing cell)));

val id_overriding_cluster_properties
(* The overridden properties are defined in the instantiated
cluster of
t he annot ated_i nstance. *)
not _exi st s(QUERY(cl ust er PropertyOverride <*
overriding_cluster_properties |
NOT (annotated_instance.instantiated cluster IN

clusterPropertyOverride.overridden_property.containing cluster)));

val id_overriding_instance_properties
(* The overridden properties are defined in the
annot ated_instance. *)
not exi st s(QUERY(i nstancePropertyOverride <*
overriding_instance_properties |
NOT (annotated_instance IN

i nstancePropertyOverride.overridden_property.containing_instance)));
END_ENTI TY;

10.2.19.1 Description

An occurrence_annotate is either an external_occurrence_annotate or an internal_
occurrence_annotate. It annotates an occurrence of any level (apart from the top level and the
leaf level occurrences) in an occurrence hierarchy. It has a reference to an
instance_configuration which selects the annotated instance and the chosen view for the
annotated instance. The member index is within the range defined by the width of the
annotated instance. The annotated instance_structure_ports reference the annotated
instance.The overridden properties for the cell, cluster and the instance are defined in the
containing cell of the instantiated cluster of the annotated instance, the instantiated cluster of
the annotated instance, and the annotated instance, respectively.

10.2.19.2 Used by

expandable_internal_connectivity occurrence_annotate expandable_internal_connectivity
occurrence_hierarchy_annotate instance_port_annotate property property_override
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10.2.20 external_occurrence_annotate

ENTI TY external _occurrence_annotate
ABSTRACT SUPERTYPE OF
(ONEOF( expandabl e_external _occurrence_annot at e,
| eaf _external _occurrence_annot ate))
SUBTYPE OF (occurrence_annotate);
SELF\ occurrence_annotate. chosen_i nstance_configuration
ext ernal _i nstance_configuration; - -
reference
END_ENTI TY;

10.2.20.1 Description

An external_occurrence_annotate is either an expandable external_occurrence_annotate or
an leaf_external_occurrence_annotate. It annotates an occurrence of an external_cluster_
instance within a design_hierarchy.

10.2.21 expandable_external_occurrence_annotate

ENTI TY expandabl e_ext ernal _occurrence_annot ate
SUBTYPE OF (external _occurrence_annotate);
overriding_ view properties : OPTIONAL SET [1:7?] OF
property _override;
SELF\ occurrence_annot ate. chosen_i nstance_confi gurati on
expandabl e_ext ernal _i nstance_configurati on; - -
reference
DERI VE
chosen_cell representation : external _cell _representation - -
reference
: = chosen_i nstance_configuration.
chosen_cl uster_configuration
chosen_cell representation
VWHERE
val id_overriding_view properties
(* The overridden properties are defined in the
chosen_cell representation for the
annot ated_i nstance. *)
not exi st s(QUERY(vi ewPropertyOverride <*
overriding_view properties |
NOT (chosen_cell _representation IN

vi ewPropertyOverride. overri dden_property.containing cell _representatio

n)));
END_ENTI TY:;

10.2.21.1 Description
An expandable_external_occurrence_annotate annotates an expandable occurrence of an

external_cluster_instance within a design_hierarchy. The overridden properties are defined in
the chosen_cell_representation for the annotated instance.

10.2.21.2 Used by

property_override
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10.2.22 leaf_external_occurrence_annotate

ENTITY | eaf _external _occurrence_annotate
SUBTYPE OF (external _occurrence_annotate);
SELF\ occurrence_annot ate. chosen_i nstance_confi gurati on
| eaf _external _instance_configuration; - -
reference
END_ENTI TY;

10.2.22.1 Description

A leaf external_occurrence_annotate annotates a leaf occurrence of an external cluster_

instance within a design_hierarchy.
10.2.23 internal_occurrence_annotate

ENTITY i nternal __occurrence_annot ate
ABSTRACT SUPERTYPE OF
(ONEOF( expandabl e_i nternal _occurrence_annotate
| eaf _internal _occurrence_annotate))
SUBTYPE OF (occurrence_annotate);
SELF\ occurrence_annot ate. chosen_i nstance_confi gurati on
i nternal _instance_configuration; - -
reference
END_ENTI TY;

10.2.23.1 Description

An internal_occurrence_annotate is an expandable or a leaf_internal_occurrence_annotate. In

both cases it annotates an occurrence of an internal_cluster_instance within a design_

hierarchy.
10.2.24 leaf_internal_occurrence_annotate

ENTITY | eaf i nternal _occurrence_annotate
SUBTYPE OF (internal_occurrence_annotate);
SELF\ occurrence_annot ate. chosen_i nstance_confi gurati on
| eaf i nternal _instance_configuration; - -
reference
END_ENTI TY;

10.2.24.1 Description

A leaf internal_occurrence_annotate annotates a leaf occurrence of an internal_

cluster_instance within a design_hierarchy.
10.2.25 expandable_internal_occurrence_annotate

ENTI TY expandabl e_i nternal _occurrence_annot ate
ABSTRACT SUPERTYPE OF
(ONEOF (expandabl e_internal _connectivity_occurrence_annotate))
SUBTYPE OF (internal_occurrence_annotate);
SELF\ occurrence_annotate. chosen_i nstance_configuration
expandabl e_i nternal _i nstance_configurati on; - -
reference
overriding_view properties : OPTIONAL SET [1:7?] OF
property_override;
DERI VE
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chosen_cell _representation : internal _cell _representation
-- reference
: = chosen_instance_configuration.
chosen_cl uster_configuration
chosen_cell representation
WHERE
val id_overriding_view properties
(* The overridden properties are defined in the
chosen_cell representation for the
annot ated_i nstance. *)
not _exi st s( QUERY(vi ewPr opertyOverride <*
overriding_view properties |
NOT (chosen_cell representation IN

vi ewPropertyOverride. overri dden_property.containing cell _representatio

n)));
END_ENTI TY:;

10.2.25.1 Description

An expandable_internal_occurrence_annotate is a expandable_internal_connectivity _occur-
rence_annotate. It annotates an expandable occurrence of an internal_cluster_instance within
a design_hierarchy. The overridden properties are defined in the chosen_cell_representation
for the annotated instance.

10.2.25.2 Used by

property override
10.2.26 expandable_internal_connectivity_occurrence_annotate

ENTI TY expandabl e_i nternal _connectivity_occurrence_annotate
SUBTYPE OF (expandabl e_internal _occurrence_annotate);
SELF\ occurrence_annotate. chosen_i nstance_configuration
expandabl e_internal connectivity instance_configuration; --
reference
occurrence_annot at es : OPTIONAL SET [1:?] OF
occurrence_annot at e;
i nt erconnect _annot at es . OPTIONAL SET [1:7?] OF
i nterconnect _annot at e;
si gnal _annot at es : OPTIONAL SET [1:?] OF
si gnal _annot at e;
DERI VE
chosen_connectivity view : internal _connectivity view - -
reference
: = chosen_i nstance_configuration.
chosen_cl uster_confi guration
chosen_cel |l _representation
VWHERE
valid_interconnect _annotate_definition
(* The annotated interconnects are defined in the
chosen_connectivity_view
of the top occurrence. *)
not exi sts(QUERY(ia <* interconnect_annotates
i a.annotated_i nterconnect.containing _connectivity view :<>:
chosen_connectivity_view));

val i d_occurrence_annot at es
(* The next |evel occurrence_annotates reference
i nstance_configurations defined in the cluster_configuration
whi ch are chosen by the instance_configuration. *)
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not _exi st s(QUERY(occurrenceAnnotate <* occurrence_annotates |
occurrenceAnnot ate. chosen_i nst ance_confi gurati on.
cont ai ni ng_expandabl e_internal cluster_configuration :<>:
chosen_instance_confi guration.chosen_cluster_configuration));

val i d_annot at ed_si gnal s
(* The annotated signals are defined in the
chosen_connectivity view for the
annot ated_i nstance. *)
not exi sts(QUERY(sa <* signal _annotates |
sa. annot at ed_si gnal . cont ai ni ng_vi ew : <>:
chosen_connectivity_view));
END_ENTI TY;

10.2.26.1 Description

An expandable_internal_connectivity occurrence_annotate annotates an occurrence of an
instance of an internal_connectivity_view within a design_hierarchy. Note that it is
expandable. The annotated interconnects and and the annotated signals are defined in the
chosen connectivity view of the top occurrence. The next level occurrence_annotates
reference instance_configurations defined in the cluster_configuration which are chosen by
the instance_configuration.

10.2.26.2 Used by

interconnect_annotate occurrence_annotate signal_annotate
10.2.27 master_port_annotate

ENTITY master_port_annotate
ABSTRACT SUPERTYPE OF ( ONEOF(i nput_rmaster _port _annot at e,
out put _mast er _port_annot at e,
bi di recti onal _master_port_annotate,

unspeci fied_direction_nmaster_port_annotate));

annot at ed_port : master _|ogical _port; - -
reference

new_properties : OPTIONAL SET [1:?] OF property;

overriding_ac_| oad : OPTI ONAL capacitance_val ue;

overridi ng_desi gnator : OPTIONAL string_token
overriding_properties : OPTIONAL SET [1:7?] OF property_override;
| NVERSE
contai ni ng_occurrence_hi erarchy_annotate
: occurrence_hi erarchy_annotate FOR master_port_annot at es;
UNI QUE
uni que_master_port_in_annotate :

(* No two "master_port_annotates" in a given
"occurrence_hierarchy_annotate" annotate the sanme
"master | ogi cal _port". *)

cont ai ni ng_occurrence_hi erarchy_annotate, annotated_port;

WHERE
val id_overridi ng_properties

(* The overridden properties are defined in the annotated
mast er _| ogi cal _port. *)

not _exi st s(QUERY( portPropertyOverride <*

overridi ng_properties
NOT (annotated port IN
port PropertyOQOverri de.
overridden_property.
cont ai ni ng_master _| ogical _port)));
END_ENTI TY;

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



62016 O IEC:2003(E) - 105 -

10.2.27.1 Description

A master_port_annotate is either an input_master_port_annotate, output_master_port_
annotate, bidirectional _master_port_annotate, or an unspecified_direction_master_
port_annotate. A master_port_annotate within an occurrence_hierarchy_annotate attaches or
modify properties or attributes which are associated with a master_logical_port occurrence in
the top level occurrence. The overridden properties are defined in the annotated
master_logical_port.

10.2.27.2 Used by

capacitance_value occurrence_hierarchy_annotate property property_override
10.2.28 input_master_port_annotate

ENTITY i nput _master_port_annotate
SUBTYPE OF (nmaster_port_annotate);
SELF\ mast er _port _annot at e. annot at ed_port - -
reference
i nput _master _| ogi cal _port;
overriding dc_fanout | oad : OPTIONAL | oad_val ue;
overriding _dc_max_fanin . OPTIONAL | oad_val ue;
END_ENTI TY;

10.2.28.1 Description

An input_master_port_annotate attaches or modifies properties and attributes which are
associated with an input_master_logical_port occurrence in the top level occurrence.

10.2.29 output_master_port_annotate

ENTI TY out put_master_port_annotate
SUBTYPE OF (nmaster_port_annotate);
SELF\ mast er _port _annot at e. annot at ed_port - -
reference
out put _master | ogi cal _port;
overriding_dc_fanin_load : OPTI ONAL | oad_val ue;
overriding_dc_max_fanout : OPTI ONAL | oad_val ue;
END_ENTI TY

10.2.29.1 Description

An output_master_port_annotate attaches or modifies properties or attributes which are
associated with an output_master_logical_port occurrence in the top-level occurrence.

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



- 106 — 62016 O IEC:2003(E)

10.2.30 bidirectional_master_port_annotate

ENTITY bidirectional _naster_port_annotate
SUBTYPE OF (nmaster_port_annotate);
SELF\ mast er _port _annot at e. annot at ed_port - -
reference
bi directional _master_|ogical port;
overriding dc_fanin_load : OPTIONAL | oad_val ue;
overriding_dc_fanout_| oad : OPTI ONAL | oad_val ue;

overriding_dc_max_fanin : OPTIONAL | oad_val ue;
overriding dc_max_fanout : OPTIONAL | oad_val ue;
END_ENTI TY;

10.2.30.1 Description

The bidirectional_master_port_annotate attaches or modifies properties or attributes which
are associated with a bidirectional_master_logical_port occurrence in the top-level occurrence.

10.2.31 unspecified_direction_master_port_annotate

ENTI TY unspecified direction_nmaster_port_annotate
SUBTYPE OF (nmaster_port_annotate);
SELF\ mast er _port _annot at e. annot at ed_port - -
reference
. unspecified direction_master | ogical _port;
END_ENTI TY;

10.2.31.1 Description

An unspecified_direction_master_port_annotate attaches or modifies properties or attributes
which are associated with an unspecified_direction_master_logical _port occurrence in the
top-level occurrence.

10.2.32 instance_port_annotate

ENTITY i nstance_port_annotate
ABSTRACT SUPERTYPE OF (ONEOF(i nput i nstance_port_annot ate,
out put _i nstance_port _annot at e,
bi di recti onal _i nstance_port _annot at e,

unspeci fied _direction_i nst ance_port_annotate));

annot at ed_port . instance_structure_port; --
reference

new_properties : OPTIONAL SET [1:?] OF property;

overriding _ac_| oad . OPTI ONAL capacitance_val ue;

overriding_desi gnator : OPTIONAL string_token;
overriding_properties : OPTIONAL SET [1:7?] OF property_override;
DERI VE
port _attributes : instance_port_attributes
.= find_instance_port_attributes(annotated port.

referenced_master_structure_port.
associ at ed_Il ogi cal _port,
annot at ed_port.
referenced_i nstance);

| NVERSE
cont ai ni ng_occurrence_annot ate
. occurrence_annotate FOR instance_port_annot at es;
UNI QUE
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uni que_i nst ance_port
(* No two instance_port_annotates in a given occurrence_annotate
annotate the same instance_structure_port. *)
cont ai ni ng_occurrence_annot at e,
annot ated_port;
WHERE
val i d_overridi ng_properties
(* The overridden properties are defined in the annotated port
or in the
definition of the master | ogical _port associated with the
referenced_master_structure_port *)
not _exi sts(QUERY(prop <* overriding_properties |
NOT (prop.overridden_property IN
port _attributes.new properties)
OR
(prop.overridden_property I N annotated_port.

referenced_master_structure_port.
associ ated | ogi cal _port.
properties)));
END_ENTI TY;

10.2.32.1 Description

An instance_port_annotate is either an input_instance_port_annotate, output_instance_port_
annotate, bidirectional_instance_port_annotate, or an unspecified_direction_instance_ port_
annotate. It is within an occurrence_annotate. It attaches or modifies properties or attributes
which are associated with a master_logical_port occurrence within the occurrence. The
overridden properties are defined in the annotated port or in the definition of the
master_logical_port associated with the referenced master_structure_port.

10.2.32.2 Used by

capacitance_value occurrence_annotate property property_override
10.2.33 input_instance_port_annotate

ENTI TY i nput _instance_port_annotate
SUBTYPE OF (instance_port_annotate);
overriding_dc_fanout_| oad : OPTI ONAL | oad_val ue;
overriding_dc_max_fanin : OPTIONAL | oad_val ue;
VWHERE
val i d_annot ated_port:
" H ERARCHY_MODEL. | NPUT_MASTER_LOGI CAL_PORT' I N
TYPEOF(annot ated_port.referenced_master_structure_port);
END_ENTI TY;

10.2.33.1 Description

An input_instance_port_annotate attaches or modifies properties or attributes which are
associated with an input_master_logical_port occurrence within the occurrence.

10.2.34 output_instance_port_annotate

ENTI TY out put i nstance_port_annotate
SUBTYPE OF (instance_port_annotate);
overriding dc_fanin_load : OPTI ONAL | oad_val ue;
overriding_dc_max_fanout : OPTI ONAL | oad_val ue;
WHERE
val i d_annot ated_port:
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" H ERARCHY_MODEL. OUTPUT_MASTER LOG|I CAL_PORT' I N
TYPEOF(annot ated_port.referenced_master_structure_port);
END_ENTI TY;

10.2.34.1 Description

An output_instance_port_annotate attaches or modifies properties or attributes which are
associated with an output_master_logical_port occurrence within the occurrence.

10.2.35 bidirectional_instance_port_annotate

ENTI TY bidirectional instance_port_annotate
SUBTYPE OF (instance_port_annotate);
overriding_dc_fanin_load : OPTIONAL | oad_val ue;
overriding_dc_fanout_| oad : OPTI ONAL | oad_val ue;

overriding_dc_max_fanin : OPTIONAL | oad_val ue;
overriding dc_max_fanout : OPTIONAL | oad_val ue;
VWHERE

val i d_annot at ed_port:
" H ERARCHY_MODEL. BI DI RECTI ONAL_MASTER_LOGI CAL_PORT' I N
TYPEOF(annot ated_port.referenced_master_structure_port);
END_ENTI TY;

10.2.35.1 Description

The bidirectional_instance_port_annotate attach or modifies properties or attributes which are
associated with a bidirectional_master_logical_port occurrence within the occurrence.

10.2.36 unspecified_direction_instance_port_annotate

ENTI TY unspecified direction_instance_port_annotate
SUBTYPE OF (instance_port_annotate);
WHERE
val i d_annot at ed_port:
' H ERARCHY_MODEL . UNSPECI FI ED_DI RECTI ON_MASTER_LOGI CAL_PORT' I N
TYPEOF(annot ated _port.referenced _master _structure_port);
END_ENTI TY;

10.2.36.1 Description

An unspecified_direction_instance_port_annotate attaches or modifies properties or attributes
which are associated with an unspecified_direction_master_logical port occurrence within
the occurrence.

10.2.37 signal_annotate

ENTI TY signal _annot at e;

annot at ed_si gnal . signal; - -
reference
new_properties : OPTIONAL SET [1:?] OF property;

overriding properties : OPTIONAL SET [1:7?] OF property override;
| NVERSE
cont ai ni ng_expandabl e_i nt ernal _occurrence_hi erarchy_annot ate
SET [0: 1] OF

expandabl e_i nternal _connectivity occurrence_hierarchy_annotate
FOR si gnal _annot at es;
cont ai ni ng_expandabl e_i nternal _connectivity_occurrence_annotate
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SET [0: 1] OF
expandabl e_i nternal _connectivity_occurrence_annotate
FOR si gnal _annot at es;
UNI QUE
uni que_si gna
(* No two signal _annotates in a given context annotate the sane
signal. *)
cont ai ni ng_expandabl e_i nternal _occurrence_hi erarchy_annot at e,
cont ai ni ng_expandabl e_i nternal _connectivity_occurrence_annot at e,
annot at ed_si gnal ;
WHERE
cont ai nnent _constrai nt
(* A signal _annotate belongs to either one
occurrence_hi erarchy_annotate
or one occurrence_annotate. *)

SI ZEOF( cont ai ni ng_expandabl e_i nt ernal _occurrence_hi erarchy_annotate) +

SI ZEOF( cont ai ni ng_expandabl e_i nternal connectivity_occurrence_annot ate
) = 1L

val id_overridi ng_properties
(* The overridden properties are defined in the
annotated_signal. *)
not exi st s( QUERY( si gnal PropertyOverride <*
overridi ng_properties
NOT (annotated_signal IN

si gnal PropertyOverride. overridden_property.containing_signal)));
END_ENTI TY;

10.2.37.1 Description
A signal_annotate attaches or modifies properties which are associated with a signal
occurrence within the occurrence. A signal_annotate belongs to either one occur-

rence_hierarchy_annotate or one occurrence_annotate. The overridden properties are defined
in the annotated signal.

10.2.37.2 Used by

expandable_internal_connectivity_occurrence_annotate expandable_internal_connectivity_
occurrence_hierarchy_annotate property property_override

10.2.38 interconnect_annotate

ENTI TY i nterconnect _annot at e;

annotated_interconnect : referenced_interconnect; - -
reference
new_properties : OPTIONAL SET [1:?] OF property;

overriding criticality : OPTIONAL integer_token;
overriding properties : OPTIONAL SET [1:7?] OF property override;
I NVERSE

cont ai ni ng_expandabl e_i nternal _connectivity_occurrence_hi erarchy_annot

ate
SET [0:1] OF
expandabl e_internal connectivity occurrence_hi erarchy_annotate
FOR i nterconnect _annot at es;

cont ai ni ng_expandabl e_i nternal _connectivity_occurrence_annotate

SET [0:1] OF

expandabl e_i nternal connectivity_occurrence_annotate FOR
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i nt erconnect _annot at es;
UNI QUE
uni que_i nterconnect
(* No two interconnect_annotates in the same context annotate
t he same interconnect. *)

cont ai ni ng_expandabl e_i nternal _connectivity_occurrence_hi erarchy_annot
at e,
cont ai ni ng_expandabl e_i nternal _connectivity _occurrence_annot at e,
annot ated_i nterconnect;
WHERE
cont ai nnent _constrai nt
(* An interconnect_annotate belongs to either one
occurrence_hierarchy_annotate or one occurrence_annotate. *)

SI ZEOF( cont ai ni ng_expandabl e_i nternal _connectivity_occurrence_hierarch
y_annotate) +

SI ZEOF( cont ai ni ng_expandabl e_i nternal _connectivity_occurrence_annot ate
) = 1L

val id_overridi ng_properties
(* The overridden properties are defined in the annotated
i nterconnect. *)
not exi sts(QUERY(op <* overriding properties |
NOT (annotated_i nterconnect IN

op. overridden_property.contai ning _connectivity_generic_bus)
AND
NOT (annotated i nterconnect IN

op. overri dden_property. contai ni ng_connectivity_generic_net)));
END_ENTI TY;

10.2.38.1 Description

An interconnect_annotate attaches or modifies properties or attributes which are associated
with the connectivity_generic_net or a connectivity_generic_bus occurrence within the
occurrence. An interconnect_annotate belongs to either one occurrence_hierarchy_annotate
or one occurrence_annotate. The overridden properties are defined in the annotated
interconnect.

10.2.38.2 Used by

expandable_internal_connectivity occurrence_annotate
expandable_internal_connectivity _occurrence_hierarchy annotate property property_override

10.2.39 design_management_model
10.2.39.1 Description

The design_management_model schema provides the design management information. It
records a history of modifications. It provides the information needed to trace back to the
origin or the owner of the data, and also identifies the software or program name which was
responsible for creating the data.

10.2.40 copyright

ENTI TY copyri ght;
strings : OPTIONAL BAG [1:?] OF string_token;
year . SET OF positive_integer token;
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| NVERSE

cont ai ni ng_docunent ati on

SET [0: 1] OF docunentation FOR status_of copyright;
contai ning_informati on_base

SET [0:1] OF information_base FOR status_of copyright;
containing_library

SET [0:1] OF library FOR status_of _copyright;
containing cell _representation

SET [0:1] OF cell _representati on FOR status_of copyright;
contai ning_cluster

SET [0:1] OF cluster FOR status_of _copyright;
cont ai ni ng_desi gn

SET [0:1] OF design FOR status_of _copyri ght;
cont ai ni ng_cel

SET [0:1] OF cell FOR status_of_ copyright;

WHERE
cont ai nnent _constrai nt
(* Each "copyright" is defined in only one place *)

SI ZEOF( cont ai ni ng_document ati on) +

SI ZEOF(cont ai ni ng_i nformati on_base) +

SI ZEOF(contai ning_li brary) +

SI ZEOF(cont ai ni ng_cel | _representation) +
SI ZEOF(cont ai ning_cl uster) +

SI ZEOF( cont ai ni ng_desi gn) +

SI ZEOF(contai ning_cell) = 1;

uni que_year
(* The copyright does not have identical years *)

val ue_uni que(year);
END_ENTI TY;

10.2.40.1 Description

The copyright indicates the copyright restrictions on the use of the information base, or
associated with a particular object within the file.

10.2.40.2 Used by

cell cell_representation cluster design documentation information_base library
10.2.41 written

ENTITY written;

aut hor OPTI ONAL string_token;

dat e : time_stanp;

data_origin : OPTIONAL version_information;

program . OPTI ONAL version_information;
| NVERSE

cont ai ni ng_docunent ati on

SET [0: 1] OF documentation FOR status_of _written;
contai ning_informati on_base

SET [0:1] OF information_base FOR status_of written;
containing_library

SET [0:1] OF library FOR status_of _written;
contai ning_cell _representation

SET [0:1] OF cell _representation FOR status_of _written;
contai ning_cluster

SET [0:1] OF cluster FOR status_of _written;
cont ai ni ng_cel

SET [0:1] OF cell FOR status_of_written;
cont ai ni ng_desi gn
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SET [0: 1] OF design FOR status_of _written;
WHERE
cont ai nnent _constrai nt
(* Each "written" information is defined in only one place. *)
SI ZEOF( cont ai ni ng_document ati on) +
SI ZEOF( cont ai ni ng_i nformati on_base) +
SI ZEOF(contai ning_li brary) +
SI ZEOF(contai ning_cell _representation) +
SI ZEOF(cont ai ning_cl uster) +
SI ZEOF(contai ning_cell) +
SI ZEOF( cont ai ni ng_design) = 1;
END_ENTI TY;

10.2.41.1 Description
A written includes information relating to the writer or generator of the object with which the
written is associated. It includes a time_stamp and may include program identification, human

or organization identification, or location information to help the reader trace the origin of a
particular part of an information base.

10.2.41.2 Used by

cell cell_representation cluster design documentation information_base library time_stamp
version_information

10.2.42 version_information

ENTITY version_information;

name . string_token;
version : OPTIONAL string_token;
| NVERSE

containing witten _data _origin
SET [0:1] OF witten FOR data_origin;
containing_witten_program
: SET [0:1] OF witten FOR program
VWHERE
cont ai nnent _constrai nt
(* Each "version_information" is defined in only one place *)
SI ZEOF(containing_witten_data_origin) +
SI ZEOF(containing witten_program = 1;
END_ENTI TY;

10.2.42.1 Description

A version_information provides a revision code which can be used to keep track of the source
and creator of the written data. It is intended for human interpretation and should serve as an
aid in problem analysis.

10.2.42.2 Used by

written
10.2.43 time_stamp

ENTITY time_stanp;

recorded date : date;

recorded time : tine;
I NVERSE

containing witten : written FOR date;
END_ENTI TY;

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



62016 O IEC:2003(E) - 113 -

10.2.43.1 Description

A time_stamp identifies when the data was created or last modified.

10.2.43.2 Used by

date time written

10.2.44 time
ENTITY time;
hour : integer _token;
m nute : integer_token;
second : integer_token;
| NVERSE

containing_time_stanp : time_stanp FOR recorded_ti ne;
WHERE
val i d_hour
(* Twenty four hours each day. *)
{ 0 <= hour <= 23 };

valid mnute :
(* Sixty m nutes each hour. ¥*)
{ 0 <= mnute <= 59 };

valid_second :
(* Sixty seconds each minute, or sixty one if |eap second. *)

{ 0 <= second <= 60 };
END_ENTI TY;

10.2.44.1 Description

A time specifies the time in hours, minutes and seconds. The time is specified in Universal
Time Coordinated.

10.2.44.2 Used by

time_stamp
10.2.45 date
ENTI TY date;
year . positive_integer _token;
month : positive_integer_token;
day . positive_integer _token;
| NVERSE

containing time_stanp : time_stanp FOR recorded_dat e;
VWHERE
check _valid _date :
(* The "date" entity contains a valid date *)
valid_date(year, nmonth, day);
END_ENTI TY;

10.2.45.1 Description

A date specifies the date as three integers representing the year, month and day. These are
consistent with each other to form a valid date.
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10.2.45.2 Used by

time_stamp
10.2.46 valid_date

FUNCTI ON val id _date
(yy, mm dd : positive_integer_token) : BOOLEAN,;

LOCAL
| eap_year : BOOLEAN;
valid . BOOLEAN,;
END LOCAL;
| eap_year := (yy nod 4 = 0) AND ((yy nod 100 <> 0) OR (yy nod 400
=0));
CASE nm OF
1, 3, 5, 7, 8, 10, 12 : valid := dd <= 31;
4, 6, 9, 11 : valid := dd <= 30;
2 : I F |l eap_year THEN
valid := dd <= 29;
ELSE
valid := dd <= 28;
END | F;
OTHERW SE : valid := fal se;
END_CASE;

RETURN(val i d);
END_FUNCTI ON;

10.2.46.1 Description

The valid_date function checks every instance of date. It is used to ensure that the day,
month and year fields constitute a valid date.

10.2.46.2 Used by

date

10.3 documentation_model

Description

The documentation_model schema describes the documentation provided for an object. A
documentation may consists of several sections. Each section may have text and nested
sections.

10.3.1 documentation

ENTI TY docunent ati on;

sections : OPTIONAL LIST [1:?] OF section;
status_of copyright : OPTIONAL SET [1:7?] OF copyright;
status_of _written : OPTIONAL SET [1:7?] OF written;

| NVERSE

cont ai ni ng_connectivity_generic_bus

SET [0: 1] OF connectivity_generic_bus FOR docunent;
contai ni ng_connectivity_generic_net

SET [0:1] OF connectivity generic_net FOR docunent;
contai ning_informati on_base

SET [0:1] OF information_base FOR docunment;
cont ai ni ng_cel |

SET [0:1] OF cell FOR docunent;
containing cell _representation
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SET [0:1] OF cell _representati on FOR docunent;
contai ni ng_cl uster

SET [0:1] OF cluster FOR docunent;
containing cell _representation_set

SET [0:1] OF cell _representati on_set FOR docunent;
containing_library

SET [0:1] OF library FOR docunent;
cont ai ni ng_desi gn
. SET [0:1] OF design FOR docunent;
WHERE

cont ai nnent _constrai nt

(* Each "docunentation" is defined in only one place *)

SI ZEOF(cont ai ni ng_connectivity_generic_bus) +

SI ZEOF(cont ai ni ng_connectivity _generic_net) +

SI ZEOF(cont ai ni ng_i nformati on_base) +

SI ZEOF(contai ning_cel 1) +

SI ZEOF(cont ai ni ng_cel | _representation) +

SI ZEOF(cont ai ning_cl uster) +

SI ZEOF(contai ning_cell _representation_set) +

SI ZEOF(contai ning_library) +

S| ZEOF( cont ai ni ng_design) = 1;

uni que_status_of copyri ght
(* The docunent does not have the same copyright information
twice *)
val ue_uni que(status_of _copyright);

uni que_status_of _written
(* The docunent does not have two identical "written"
i nformation *)
val ue_uni que(status_of _written);
END_ENTI TY;

10.3.1.1 Description

A documentation provides documentation for an object. It may consist of several sections.
Each section may have text and nested sections.

10.3.1.2 Used by

cell cell_representation cell_representation_set cluster connectivity_generic_bus connect-
ivity_generic_net copyright design information_base library section written

10.3.2 section

ENTI TY secti on;
contents : OPTIONAL LIST [1:?] OF section_el enent;
title . string_token;
| NVERSE
cont ai ni ng_document ati on : documentati on FOR secti ons;
END_ENTI TY;

10.3.2.1 Description
A section divides a document into section_elements. A section element may be a section

or a string_token. A string_token gives a title to section. A section may be nested with
other sections.

10.3.2.2 Used by

documentation section_element
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10.3.3 section_element

TYPE section_el enment
= SELECT (section, string_token);
END_TYPE;

10.3.3.1 Description

A section_element constitutes the body of a section. It can be a string_token or a nested
section.

10.3.3.2 Used by

section

10.4 hierarchy_model

Description

The hierarchy_model schema describes the hierarchical information of a cell which is the
basic unit of design. A cell can have multiple views of the same type. Views which share the
same interface are grouped into a cluster. Views may also be grouped into a
cell_representation_set to indicate a particularly close relationship to each other. In the
information base clusters are instantiated within other views.

10.4.1 cell

ENTITY cel |
ABSTRACT SUPERTYPE OF (ONEOF(internal _cell,
external _cell));

clusters : OPTIONAL SET [1:7?] OF cluster;
document : OPTIONAL SET [1:?] OF documentation;
name : OPTI ONAL nane_i nformation;
properties : OPTIONAL SET [1:?] OF property;
st at us_of _copyri ght : OPTIONAL SET [1:?] OF copyright;
status_of _written : OPTIONAL SET [1:?] OF written;
cell _representation_sets : OPTIONAL SET [1:?] OF
cell _representation_set;

| NVERSE
containing library : library FOR cells;

VWHERE
uni que_st at us_of _copyri ght

(* A "cell" does not contain identical copyrights *)

val ue_uni que(status_of _copyright);

uni que_status_of _written :
(* A "cell" does not contain identical "written"
i nformation *)
val ue_uni que(status_of _written);

uni que_docunent
(* A "cell" does not contain identical docunents *)
val ue_uni que(docunent);
END_ENTI TY;
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10.4.1.1 Description
A cell is classified into an internal_cell and an external_cell. A cell may contain clusters which
may be instantiated later in another cell. Views which share the same interface are grouped

into a cluster. Views may also be grouped into a cell_representation_set to indicate a
particularly close relationship to each other.

10.4.1.2 Used by

cell_representation_set cluster copyright design documentation library name_information
property written

10.4.2 internal_cell

ENTITY internal cell
SUBTYPE OF (cell);

SELF\cell .clusters . OPTIONAL SET [1:?] OF internal _cluster;

| NVERSE

containing_internal _library : internal library FOR cells;
END_ENTI TY;

10.4.2.1 Description

An internal_cell is a cell which can be found in an internal_library. An internal_cell may
contain implementation information.

10.4.2.2 Used by

internal_cluster internal_library
10.4.3 external_cell

ENTI TY external cell
SUBTYPE OF (cell);

SELF\cell .clusters : OPTIONAL SET [1:?] OF external _cluster;
| NVERSE
contai ning_external library : external library FOR cells;
END_ENTI TY;

10.4.3.1 Description

An external_cell is a cell found in an external_library. An external cell does not have
implementation information, i.e. only external_cell_representations may be specified in an
external_cell.

10.4.3.2 Used by

external_cluster external_library
10.4.4 cluster

ENTITY cluster
ABSTRACT SUPERTYPE OF ( ONEOF(internal cluster,
external _cluster));
cell _representations : OPTIONAL SET [1:7?] OF
cell _representation;
cluster_configurations : OPTIONAL SET [1:7?] OF
cluster_configuration;
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document : OPTIONAL SET [1:7?] OF documentation;
name : OPTIONAL name_information;
interface . cluster_interface;
properties : OPTIONAL SET [1:7?] OF property;
status_of _copyright . OPTIONAL SET [1:7?] OF copyright;
status_of _written : OPTIONAL SET [1:?] OF written;

I NVERSE
containing cell : cell FOR clusters;

VWHERE

uni que_status_of copyri ght
(* A "cluster"” does not contain two identical copyrights *)
val ue_uni que(status_of _copyright);

uni que_status_of _written
(* A "cluster" does not contain two identical "written"
i nformation *)
val ue_uni que(status_of _written);

uni que_docunent
(* A "cluster" does not contain two identical documents *)
val ue_uni que(docunent);
END_ENTI TY;

10.4.4.1 Description

A cluster is either an internal_cluster or a external_cluster. It is a group of connectivity views
which have the same cluster_interface.

10.4.4.2 Used by

cell cell_representation cluster_configuration cluster_interface copyright documentation
instance name_information property signal written

10.4.5 internal_cluster

ENTITY internal cluster
SUBTYPE OF (cluster);
SELF\cluster.cell representations
OPTI ONAL SET [1:?] OF internal _cell _representation;
SELF\ cl uster.cluster_configurations
: OPTIONAL SET [1:?] OF internal _cluster_configuration;
| NVERSE
containing_ internal _cell : internal _cell FOR clusters;
END_ENTI TY;

10.4.5.1 Description

An internal_cluster is a cluster found in an internal_cell. Internal views which share the same
interface are grouped into an internal_cluster.

10.4.5.2 Used by

internal_cell internal_cell_representation internal_cluster_instance
10.4.6 external_cluster

ENTI TY external cluster
SUBTYPE OF (cluster);
SELF\cluster.cell _representations
OPTI ONAL SET [1:?] OF external _cell _representation;
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SELF\ cl uster.cluster_configurations

: OPTIONAL SET [1:?] OF external _cluster_configuration;

| NVERSE
contai ning _external _cell : external _cell FOR clusters;

END_ENTI TY;

10.4.6.1 Description

An external_cluster is a cluster found in an external_cell. External views which share the

same interface are grouped into an external_cluster.

10.4.6.2 Used by

external_cell external_cell_representation external_cluster_instance
10.4.7 cluster_configuration

ENTI TY cluster_configuration
ABSTRACT SUPERTYPE OF ( ONEOF(external _cluster_configuration,
i nternal _cluster_configuration));

name : OPTIONAL nane_i nformati on;

properties : OPTIONAL SET [1l:7?] OF property;
| NVERSE

containing_cluster : cluster FOR cluster_configurations;
END_ENTI TY;

10.4.7.1 Description

A cluster_configuration is either an internal_cluster_configuration or an external_cluster_

configuration.

10.4.7.2 Used by

cluster design_hierarchy instance_configuration name_information property
10.4.8 external_cluster_configuration

ENTI TY external _cluster_configuration
ABSTRACT SUPERTYPE OF
(ONEOF( expandabl e_external _cluster_configuration,
| eaf _external _cluster_configuration))
SUBTYPE OF (cluster_configuration);
END_ENTI TY;

10.4.8.1 Description

An external_cluster_configuration is an expandable or a leaf external cluster configuration.

10.4.8.2 Used by

external_cluster external_design_hierarchy external_instance_configuration
10.4.9 expandable_external_cluster_configuration

ENTI TY expandabl e_external _cluster_configuration
SUBTYPE OF (external _cluster_configuration);
chosen_cell representation : external _cell _representation; --
reference
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scoped_gl obal _ports : OPTIONAL SET [1:?] OF - -
reference
gl obal _port;
VWHERE
val i d_scoped_gl obal ports
(* The referenced gl obal _ports are defined in the containing
i nfformati on_base. *)
scoped_gl obal _ports <= NVL (containing_cluster
cont ai ning_cel |
containing library.
cont ai ni ng_i nf ormati on_base.
gl obal _ports, []);

valid cell _representation
(* The chosen cell representation is in the cluster which is
configured. *)
chosen_cel |l _representation.containing_cluster :=:
cont ai ning_cluster;
END_ENTI TY;

10.4.9.1 Description

An expandable_external_cluster_configuration selects a cell representation for an external
cluster. The referenced global_ports are defined in the containing information_base.

10.4.9.2 Used by

expandable_external_design_hierarchy expandable_external_instance_configuration
10.4.10 leaf_external_cluster_configuration

ENTI TY | eaf _external cluster_configuration
SUBTYPE OF (external _cluster_configuration);
END_ENTI TY;

10.4.10.1 Description

A leaf _external_cluster_configuration specifies that there is no further substructure in an
expanded design. If an instance is given an instance_configuration which points to a
leaf_external_cluster_configuration, it means that there is no further structure in the
design_hierarchy below that instance.

10.4.10.2 Used by

leaf_external_design_hierarchy leaf _external_instance_configuration
10.4.11 internal_cluster_configuration

ENTI TY internal _cluster_configuration
ABSTRACT SUPERTYPE OF
(ONEOF( expandabl e_i nternal _cluster_configuration,
| eaf _internal _cluster_configuration))
SUBTYPE OF (cluster_configuration);
END_ENTI TY;

10.4.11.1 Description

An internal_cluster_configuration may be an expandable or a leaf internal cluster
configuration.
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10.4.11.2 Used by

internal_cluster internal_design_hierarchy internal_instance_configuration
10.4.12 expandable_internal_cluster_configuration

ENTI TY expandabl e_i nternal _cluster_configuration
ABSTRACT SUPERTYPE OF
(ONEOF (expandabl e_i nternal _connectivity_view configuration))
SUBTYPE OF (internal _cluster_configuration);

chosen_cell representation : internal _cell _representation; --
reference
scoped_gl obal _ports : OPTIONAL SET [1:7?] OF - -

reference
gl obal port;
VWHERE
val i d_scoped_gl obal _ports
(* The referenced gl obal _ports are defined in the containing
i nfformati on_base. *)
scoped_gl obal _ports <= NVL (containing_cluster
cont ai ning_cel |
containing_library.
cont ai ni ng_i nf ormati on_base.
gl obal _ports, []);

valid cell _representation
(* The chosen cell representation is in the cluster which is
bei ng configured. *)
chosen_cel |l _representation.containing_cluster :=:
contai ning_cluster;
END_ENTI TY;

10.4.12.1 Description

An expandable_internal_cluster_configuration is classified into an expandable_internal_con-
nectivity view_configuration. It gives enough information to expand the hierarchy from that
point onwards. It chooses which cell_representation to look at. “Global_port” scopes are
established on global_ports in an occurrence hierarchy. If a global port is scoped, this
indicates that any references to that global_port within the occurrence hierarchy are
connected together, except in any lower branch that scopes the same global_port. The
referenced global_ports are defined in the containing information_base. The chosen

cell_representation is in the cluster which is being configured.

10.4.12.2 Used by

expandable_internal_design_hierarchy expandable_internal_instance_configuration
10.4.13 expandable_internal_connectivity_view_configuration

ENTI TY expandabl e_internal _connectivity_view configuration
SUBTYPE OF (expandabl e_internal _cluster_configuration);

SELF\ expandabl e_i nternal _cluster_configuration.chosen_cell _representat

ion
i nternal _connectivity_view, -- reference
i nstance_configurations . OPTIONAL SET [1:7?] OF
i nstance_confi guration;
unconfi gured_i nstances : OPTIONAL SET [1:?] OF

unconfi gured_i nst ance;
VWHERE
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val i d_i nstance_configurations

(* Each instance defined within the chosen cell representation
is either given an instance_configuration or chosen to
be unconfigured. *)

SI ZEOF (NVL (instance_configurations,

SI ZEOF (NVL (unconfigured_instances, |
SI ZEOF (NVL (chosen_cell _representa

END_ENTI TY;

[1)) +

1)) =

tion.instances, []));
10.4.13.1 Description

An expandable_internal_connectivity view_configuration gives enough information to expand

the hierarchy down an internal_connectivity_view. For each instance in that view, it gives
an instance_configuration or defines that instance as unconfigured.

10.4.13.2 Used by

expandable_internal_connectivity_design_hierarchy expandable_internal_connectivity_in-
stance_configuration instance_configuration internal_connectivity_view unconfigured_instance

10.4.14 leaf_internal_cluster_configuration

ENTI TY | eaf _internal _cluster_configuration
SUBTYPE OF (internal _cluster_configuration);
END_ENTI TY;

10.4.14.1 Description
A leaf_internal_cluster_configuration specifies that there is no further substructure in an
expanded design_hierarchy. If an instance is given an instance_configuration which points to

a leaf_internal_cluster_configuration, it means that there is no further structure in the
design_hierarchy below that instance.

10.4.14.2 Used by

leaf_internal_design_hierarchy leaf_internal_instance_configuration
10.4.15 instance_configuration

ENTITY i nstance_configuration
ABSTRACT SUPERTYPE OF ( ONEOF (external _instance_configuration,
i nternal _instance_configuration));

configured_instance : instance; -- reference
chosen _cluster_configuration : cluster_configuration; -- reference
| NVERSE

cont ai ni ng_expandabl e_i nternal _cluster_configuration
expandabl e_i nternal _connectivity_view configuration
FOR i nstance_confi gurations;
UNI QUE
uni que_i nst ance :
(* There is at npbst one instance_configuration for a given
i nstance within an
expandabl e_i nternal _connectivity_view configuration. *)
cont ai ni ng_expandabl e_i nternal _cluster_configuration,
configured_instance;
VWHERE
val id_chosen_cl uster_configuration
(* The chosen cluster configuration is defined in the
i nstanti ated
cluster of the chosen instance. *)
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chosen_cl uster_configuration.containing_cluster :=:
configured_instance.instantiated_cluster;
END_ENTI TY;

10.4.15.1 Description

An instance_configuration is either an external_instance_configuration or an internal_

instance_configuration. It selects a cluster_configuration for an instance. The chosen
cluster_configuration is defined in the instantiated cluster of the configured instance.The
chosen cluster_configuration is defined in the instantiated cluster of the chosen instance.

10.4.15.2 Used by

expandable_internal_connectivity view_configuration occurrence_annotate
10.4.16 external_instance_configuration

ENTI TY external _i nstance_configuration
ABSTRACT SUPERTYPE OF
(ONEOF (expandabl e_external _instance_confi guration,
| eaf _external _i nstance_configuration))
SUBTYPE OF (instance_configuration);
SELF\i nst ance_confi gurati on.chosen_cl uster_configuration
external cluster_configuration; -- reference
END_ENTI TY;

10.4.16.1 Description
An external_instance_configuration is either an expandable_external_instance_configuration

or a leaf_external_instance_configuration. It selects an external_cluster_configuration for an
instance.

10.4.16.2 Used by

external_occurrence_annotate
10.4.17 expandable_external_instance_configuration

ENTI TY expandabl e_external _i nstance_configuration
SUBTYPE OF (external _instance_configuration);
SELF\i nst ance_confi gurati on.chosen_cl uster_configuration
expandabl e_ext ernal _cluster_configuration; -- reference
END_ENTI TY;

10.4.17.1 Description

An expandable_external_instance_configuration selects an expandable_ external cluster_

configuration for an instance.

10.4.17.2 Used by

expandable_external_occurrence_annotate
10.4.18 leaf_external_instance_configuration

ENTI TY | eaf _external _instance_configuration
SUBTYPE OF (external _instance_configuration);
SELF\i nst ance_confi gurati on.chosen_cluster_configuration
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| eaf _external _cluster_configuration; -- reference
END_ENTI TY;

10.4.18.1 Description

A leaf_external_instance_configuration selects a expandable_external_cluster_configuration
for an instance.

10.4.18.2 Used by

leaf _external _occurrence_annotate
10.4.19 internal_instance_configuration

ENTI TY internal _instance_configuration
ABSTRACT SUPERTYPE OF
(ONEOF (expandabl e_internal _instance_configuration,
| eaf _internal _i nstance_configuration))
SUBTYPE OF (instance_configuration);
SELF\i nst ance_confi gurati on.chosen_cl uster_configuration
internal _cluster_configuration; -- reference
END_ENTI TY;

10.4.19.1 Description

An internal_instance_configuration is either an expandable_internal_instance_configuration or
a leaf_internal_instance_configuration. It selects an internal_cluster_configuration for an
instance.

10.4.19.2 Used by

internal_occurrence_annotate
10.4.20 expandable_internal_instance_configuration

ENTI TY expandabl e_i nternal _i nstance_configuration

ABSTRACT SUPERTYPE OF

( ONEOF
(expandabl e_i nternal _connectivity_instance_configuration))
SUBTYPE OF (internal _instance_configuration);
SELF\i nstance_configurati on.chosen_cluster_configuration
expandabl e_i nternal _cluster_configuration; -- reference

END_ENTI TY;

10.4.20.1 Description

An expandable_internal_instance_configuration selects an expandable_internal_
cluster_configuration for an instance.

10.4.20.2 Used by

expandable_internal_occurrence_annotate
10.4.21 expandable_internal_connectivity_instance_configuration

ENTI TY expandabl e_i nternal _connectivity_instance_configuration
SUBTYPE OF (expandabl e_internal _i nstance_configuration);
SELF\i nstance_configuration.chosen_cluster_configuration
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expandabl e_i nternal _connectivity_view configuration; --
reference
END_ENTI TY;

10.4.21.1 Description

An expandable_internal_connectivity _instance_configuration selects an expandable_internal_

connectivity_view_configuration for an instance.

10.4.21.2 Used by

expandable_internal_connectivity occurrence_annotate
10.4.22 leaf_internal_instance_configuration

ENTITY | eaf _internal _instance_configuration
SUBTYPE OF (internal _instance_configuration);
SELF\i nst ance_confi gurati on.chosen_cluster_configuration
| eaf _internal _cluster_configuration; -- reference
END_ENTI TY;

10.4.22.1 Description

A leaf_internal_instance_configuration selects a leaf _internal_cluster_configuration for an
instance.

10.4.22.2 Used by

leaf_internal_occurrence_annotate
10.4.23 unconfigured_instance

ENTI TY unconfi gured_i nstance;
referenced_instance : instance; -- reference
| NVERSE
cont ai ni ng_expandabl e_i nternal _connectivity_view configuration
expandabl e_i nternal _connectivity_view configuration
FOR unconfi gured_i nst ances;
UNI QUE
(* An instance is only unconfigured at nost once in a given
expandabl e_i nternal _connectivity_view configuration. *)
uni que_i nst ance :
cont ai ni ng_expandabl e_i nternal _connectivity_view configuration
referenced_i nstance;
END_ENTI TY;

10.4.23.1 Description
An unconfigured_instance specifies that an instance is deliberately specified to be

unconfigured. It is not possible to do a complete expansion of a design_hierarchy containing
one or more unconfigured_instances.

10.4.23.2 Used by

expandable_internal_connectivity_view_configuration
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10.4.24 cell_representation_set

ENTITY cell _representation_set;
cell _representations : OPTIONAL SET [1:?] OF - -
reference
cell _representation;

docunent : OPTIONAL SET [1:?] OF docunentation;

name . OPTI ONAL name_i nformation;

member _cell _representation_sets

OPTI ONAL SET [1:7?] OF

cell _representation_set; -- reference
properties . OPTIONAL SET [1:?] OF private_property;
reason : OPTIONAL string_token;
I NVERSE
containing_cell : cell FOR cell _representation_sets;
VWHERE

valid cell _representations
(* Al cell _represenattions are defined in the containing cel
of the
cell _representation_set. *)
not exi st s( QUERY( nember Cel | Represent ati on <*
cell _representations |
menber Cel | Represent ati on. contai ni ng_cl uster.containing_cel
D>
containing_cell));

val i d_menber _cell _representation_sets
(* Al nmenmber_cell _representation_sets belong to the
containing cell of the cell _representation_set. *)
not _exi st s(QUERY(ncrs <* menber _cell representation_sets |
ncrs.containing cell :<>. containing cell));

non_recursive_menber_cell _representation_sets
(* Non of the menmber_cell representation_sets have a current
cell _representation_set as a nember either directly or
indirectly *)
check_non_recursive_menber _cell _representation_sets(SELF,
NVL
(member _cell _representation_sets, []));

uni que_docunent
(* A "cell _representation_set" cannot contain two identical
documents *)
val ue_uni que(docunent);
END_ENTI TY;

10.4.24.1 Description
A cell_representation_set is a group of cell_representations which belong to the same cell.

There are various reasons for grouping, for example, a flattened netlist and a hierarchy
netlist. It is used to express a relationship between any number of cell_representations of

any type.
10.4.24.2 Used by
cell cell_representation_set documentation name_information private_property

10.4.25 check_non_recursive_member_cell_representation_sets

FUNCTI ON check_non_recursive_menber _cell _representation_sets
(crs : cell _representation_set;
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ncrs : SET OF cell _representation_set) : BOOLEAN,;

REPEAT i := 1 TO SI ZEOF(ncrs);
IF crs :=: ncrs[i] THEN
RETURN( FALSE) ;
ELSE

I F NOT check_non_recursive_nember_cell _representation_sets
(crs, NVL (ncrs[i].menmber_cell _representation_sets,
[1)) THEN
RETURN( FALSE) ;
END_I F;
END_I F;
END_REPEAT;
RETURN( TRUE) ;
END_FUNCTI ON;

10.4.25.1 Description

The check_non_recursive_member_cell_representation_sets function checks that a cell_
representation_set is not contained in its “member_cell_representation_sets” set either
directly or indirectly.

10.4.25.2 Used by

cell_representation_set
10.4.26 cluster_interface

ENTITY cluster _interface;
desi gnat or . OPTIONAL string_ token;
joined_master_|ogical _port_sets : OPTIONAL SET [1:7?] OF
joi ned_master_| ogical _port_set;
must _join_port_sets : OPTIONAL SET [1:7?] OF nmust_join_port_set;
per mut abl es . OPTIONAL SET [1:7?] OF
per mut abl e_rel ati onshi p;
structure_port_bundles : OPTIONAL SET [1:7?] OF
mast er _structure_port _bundl e;

| ogi cal _port_bundl es . OPTIONAL SET [1:7?] OF
mast er | ogi cal _port _bundl e;
structure_ports . OPTIONAL SET [1:7?] OF
mast er _structure_port;
| ogi cal _ports : OPTIONAL SET [1:7?] OF
mast er _| ogi cal _port;
port _structures . OPTIONAL SET [1:7?] OF port_structure;
units . cluster_interface_ units;

weak _j oined_port_sets : OPTIONAL SET [1:?] OF
weak j oi ned_port_set;
I NVERSE
containing cluster : cluster FOR interface;
END_ENTI TY;

10.4.26.1 Description
A cluster_interface defines objects which can be seen and relationships which hold for all

views within a cluster. It includes definitions of master_logical_ports, master_structure_ports,
master_logical_port_bundles and master_structure_port_bundles.

10.4.26.2 Used by

cell_representation cluster cluster_interface_units external_cell_representation internal_cell_
representation joined_master_logical_port_set master_logical_port master_logical_port_
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bundle master_structure_port master_structure_port_bundle must_join_port_set permutable_
relationship port_structure weak_joined_port_set

10.4.27 port_structure

ENTITY port_structure
ABSTRACT SUPERTYPE OF (ONEOF (ordered_port_structure,
unordered_port_structure));

name : OPTIONAL nane_i nformati on;

properties : OPTIONAL SET [1:7?] OF property;

member s : SET [1:?] OF - -
reference

mast er _structure_port_or_master_structure_port_bundl e;
| NVERSE
contai ning_cluster_interface
. cluster _interface FOR port_structures;
VWHERE
val id_ports_and_port_bundl es
(* Al the structure ports and port bundles referenced by
"port_structure" are defined in the containing
cluster _interface *)
not exi sts(QUERY(np <* nmenbers |
NOT ( ( (' HI ERARCHY_MODEL. MASTER_STRUCTURE_PORT' | N
TYPEOF( mp) )
AND (np IN

containing cluster _interface.structure_ports)) OR
( (" HI ERARCHY_MODEL. MASTER_STRUCTURE_PORT_BUNDLE!'
I'N
TYPEOF( np) )
AND (mp IN

containing_cluster_interface.structure_port_bundles)))));

val i d_members
(* The sanme master | ogical _port cannot be associated with nore
t hat one
master _structure_port referenced by the port_structure
either
directly or indirectly. *)
check _valid port_structure_menbers(SELF);
END_ENTI TY;

10.4.27.1 Description
A port_structure can be either an ordered_port_structure or an unordered_port_structure. It
describes a possible structuring of the structure ports and port bundles of a cluster_interface.

The same master_logical port cannot be associated with more than one
master_structure_port referenced by the port_structure either directly or indirectly.

10.4.27.2 Used by

cluster_interface connectivity_instance_implementation name_information property
10.4.28 ordered_port_structure

ENTI TY ordered _port_structure
SUBTYPE OF (port_structure);
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SELF\ port _structure. menbers - -
reference
LI ST [1:?] OF UNI QUE
master _structure_port_or_naster_structure_port_bundl e;
END_ENTI TY;

10.4.28.1 Description

An ordered_port_structure describes a possible structuring of the structure ports and
port_bundles of a cluster_interface and defines an ordering for the structured port.

10.4.29 unordered_port_structure

ENTI TY unordered_port_structure
SUBTYPE OF (port_structure);
END_ENTI TY;

10.4.29.1 Description

An unordered_port_structure describes a possible structuring of the structure ports and
port_bundles of a cluster interface without defining an ordering for the structured port.

10.4.30 check_valid_port_structure_members

FUNCTI ON check_valid_port_structure_menbers(ps : port_structure)
BOOLEAN,;

LOCAL
port_set : SET [0:?] OF master_logical _port :=1];
tmp : LIST [0:?] OF naster_|logical port;
END_LOCAL;

REPEAT i:=1 TO SI ZEOF( ps. nenbers);
| F ' H ERARCHY_MODEL. MASTER_STRUCTURE_PORT' | N
TYPEOF( ps. menmbers[i])

THEN
| F ps. menbers[i].associ ated | ogical _port IN port_set
THEN
RETURN( FALSE) ;
ELSE
port _set := port_set + ps.nmenbers[i].associated_|ogical_port;
END_I F;
ELSE
tnp : =
ps. menbers[i].associated_| ogi cal _port_bundle.fl attened_port_Ilist;

REPEAT j:=1 TO SI ZEOF(t np);
IF tnmp[j] IN port_set
THEN
RETURN( FALSE) ;
ELSE
port_set := port_set + tmp[j];
END_I F;
END_REPEAT,;
END_I F;
END_REPEAT,;
RETURN( TRUE) ;
END_FUNCTI ON,;
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10.4.30.1 Description
The check_valid_port_structure_members function returns TRUE if no master_logical_port

is associated more than once with the master_structure_ports that are referenced by a
port_structure, directly or indirectly.

10.4.30.2 Used by

port_structure
10.4.31 cluster_interface_units

ENTITY cluster_interface_units;

set _capacitance : capacitance_unit;
| NVERSE

containing_cluster_interface : cluster_interface FOR units;
END_ENTI TY;

10.4.31.1 Description

A cluster_interface_units sets the scaling for the interface of a cluster. In a cluster_interface,
it is appropriate to set a capacitance scale.

10.4.31.2 Used by

capacitance_unit cluster_interface
10.4.32 master_logical_port

ENTI TY master | ogi cal port
ABSTRACT SUPERTYPE OF (ONEOF(i nput_master | ogical port,
out put _master _| ogi cal _port,
bi di recti onal _master 1| ogical _port,

unspeci fied direction_master | ogical _port));

default _connection : OPTI ONAL gl obal port; -- reference
ac_| oad : OPTI ONAL capacitance_val ue;
unused_internally : bool ean_t oken;
name : OPTI ONAL nane_i nformati on;
properties : OPTIONAL SET [1:7?] OF property;

DERI VE
size : INTEGER : = 1;

| NVERSE

containing interface : cluster_interface FOR | ogi cal ports;
rel ated _pernutabl e _master port_sets : SET [0:1] OF
per mut abl e_nmaster_port_set
FOR menbers;
rel ated_non_permut abl e_master _| ogi cal _port_sets
SET [0:1] OF
non_per nut abl e_master | ogi cal _port_set
FOR menbers;
rel ated_j oi ned_master _| ogi cal _port_sets : SET [0:1] OF
joined_master_|ogical _port_set
FOR menber ports;
related nmust _join_port_sets : SET [0:1] OF nust_join_port_set
FOR menber ports;
rel ated_weak_j oi ned_port_sets : SET [0:1] OF weak_joined_port_set
FOR menber _ports;
VWHERE
val i d_default _connection
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(* The referenced gl obal _port is defined in the containing
i nformati on_base. *)
default_connection.containing_ informtion_base :=:
containing interface.containing cluster.containing cell.
containing_ library.containing_ informtion_base;

val i d_unused
(* If a master_logical _port is unused internally, it does not
have a
default _connection. *)
NOT (unused_internally AND EXI STS(default_connection));

val i d_per mut abl es
(* A port is referenced at nost once within a pernutable or
non_pernutable in an interface. *)
SI ZEOF (rel ated_permut abl e_master _port_sets) +
SI ZEOF (rel ated_non_permut abl e_master _| ogi cal _port_sets) <= 1;

valid_port _relationships
(* A port is referenced at nost once in joined, nust_join and
weak _j oi ned. *)
SI ZEOF (related_joi ned_master _| ogi cal _port_sets) +
SI ZEOF (related _nmust _join_port_sets) +
SI ZEOF (rel ated _weak joined _port_sets) <= 1;
END_ENTI TY;

10.4.32.1 Description

A master_logical_port is defined within the interface of a cluster of a cell. The size of a
master_logical_port is always one. The unused_internally attribute is a boolean flag indicating
whether or not the master_logical port is being used by the views. The default_connection
indicates a connection to a global_port which is to be made if no other connection is specified
for the port when the cluster is instantiated. If a master_logical_port is defined to be unused,
it does not have a default_connection. The referenced global_port is defined in the containing
information_base. A port is referenced at most once within a permutable or non_permutable in
an interface, in joined, must_join and weak_join.

10.4.32.2 Used by

capacitance_value cluster_interface instance_member_logical_port instance_port_attributes joined_
master_logical_port_set local_master_port_bundle master_logical_port_bundle master_logical_port_
or_master_logical_port_bundle master_port_annotate master_structure_port must_join_port_set
name_information non_permutable_master_logical_port_set permutable _master _port _set property
signal weak_joined_port_set

10.4.33 input_master_logical_port

ENTI TY i nput _master _| ogi cal _port
SUBTYPE OF (nmaster_| ogical _port);
dc_fanout | oad : OPTIONAL | oad_val ue;
dc_max_fanin . OPTI ONAL | oad_val ue;

END_ENTI TY;

10.4.33.1 Description

An input_master_logical_port is an input port which is defined in the interface. The signal
information flows into the cell at an input_master_logical_port.
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10.4.33.2 Used by

input_instance_port_attributes input_master_port_annotate
10.4.34 output_master_logical_port

ENTI TY out put _master _| ogi cal _port
SUBTYPE OF (nmaster_| ogical _port);
dc_fanin_load : OPTI ONAL | oad val ue;
dc_max_fanout : OPTIONAL | oad_val ue;

END_ENTI TY;

10.4.34.1 Description

An output_master_logical port describes an output port which is defined in the interface. The
signal information flows out of the cell at an output_master_logical_port.

10.4.34.2 Used by

output_instance_port_attributes output_master_port_annotate
10.4.35 bidirectional_master_logical_port

ENTITY bidirectional _master | ogical port
SUBTYPE OF (nmaster_| ogical _port);
dc_fanin_load : OPTIONAL | oad val ue;
dc_fanout | oad : OPTI ONAL | oad_val ue;

dc_max_fanin . OPTI ONAL | oad_val ue;
dc_max_fanout : OPTIONAL | oad_val ue;
END_ENTI TY;

10.4.35.1 Description

A bidirectional_master_logical_port describes a bidirectional port which is defined in the
interface. The signal information flows both ways through the port.

10.4.35.2 Used by

bidirectional_instance_port_attributes bidirectional_master_port_annotate
10.4.36 unspecified_direction_master_logical_port

ENTI TY unspecified_direction_master_Ilogical _port
SUBTYPE OF (nmaster_| ogical _port);
END_ENTI TY;

10.4.36.1 Description

An unspecified_direction_master_logical_port describes a master_logical port for which the
direction of the signal information flow is not defined.

10.4.36.2 Used by

unspecified_direction_instance_ port_attributes unspecified_direction_master_port_annotate
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10.4.37 master_logical_port_bundle

ENTI TY master | ogi cal _port _bundl e;
member _ports : LIST [1:?] OF UNI QUE - -
reference

mast er | ogi cal _port_or_master | ogi cal _port_bundl e;

name : OPTIONAL nane_i nformati on;
properties : OPTIONAL SET [1:?] OF property;
DERI VE

flattened _port list : LIST OF UNI QUE master | ogical port --
reference
= flatten_master | ogical _port_bundl e(menber_ports);
size : | NTEGER
= SIZEOF(fl attened_port _list);
| NVERSE
containing interface : cluster_interface FOR | ogi cal port_bundl es;
VWHERE
val i d_menber _ports
(* Al nmermber master_I|ogical _ports or
mast er _| ogi cal _port _bundl es are
defined in the containing cluster _interface. *)
not exi st s(QUERY(nsp <* menber _ports
msp.containing interface : <> containing_interface));

valid_size :

(* The size of the flattened master |l ogical _port list is greater
t han
or equal to one. *)
size >= 1;
END_ENTI TY;

10.4.37.1 Description

A master_logical_port_bundle is defined within the interface of a cluster of a cell. It provides a
grouping for master_logical_ports and other master_logical_port_bundles. The size of a
master_logical_port_bundle is greater than, or equal to, one. All member master_logical_ports
or master_logical_port_bundles are defined in the containing cluster_interface.

10.4.37.2 Used by

cluster_interface instance_port_bundle_attributes master_logical _port_or_master_logical_port_bundle
master_structure_port_bundle name_information property

10.4.38 master_structure_port

ENTITY master_structure_port;
associ ated_I| ogi cal _port : master_Il ogical _port; - -
reference
desi gnat or : OPTI ONAL string_token;
name : OPTI ONAL nane_i nformation;
DERI VE
size : |INTEGER : = 1;
| NVERSE
containing_interface : cluster_interface FOR structure_ports;
WHERE
val i d_associ ated_| ogi cal _port
(* The associated_| ogical _port is defined in the containing
cluster interface *)
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associ ated_| ogi cal _port.containing_interface :=:
containing_interface;
END_ENTI TY;

10.4.38.1 Description

A master_structure_port is defined within the interface of a cluster of a cell.The size of a
master_structure_port is always one. It has information about its designator. The associated
master_logical_port is defined in the containing cluster_interface. It indicates the availability
of the associated master_logical_port for structural connectivity.

10.4.38.2 Used by

cluster_interface connectivity generic_net instance_member_structure_port instance_structure_ port
master_structure_port_or_master_structure_port_bundle name_information

10.4.39 master_structure_port_bundle

ENTI TY master_structure_port_bundl e;
associ ated | ogi cal _port_bundle : master_| ogical _port_bundle; --
reference

name : OPTI ONAL nane_i nformation;
DERI VE

size : |INTEGER : = associ ated_| ogi cal _port_bundl e. si ze;
| NVERSE

containing_ interface : cluster_interface FOR
structure_port_bundl es;
WHERE
val i d_associ ated_| ogi cal _port _bundl e
(* The associ ated signal port bundle is defined in the
cont ai ni ng
cluster interface *)
associ ated_I| ogi cal _port _bundl e. containing_interface :=:
containing_interface;
END_ENTI TY;

10.4.39.1 Description
A master_structure_port_bundle is defined within the interface of a cluster of a cell.

It indicates the availability of the associated master_logical_port_bundle for structural
connectivity. The associated signal port group is defined in the containing cluster_interface

10.4.39.2 Used by

cluster_interface connectivity _generic_bus instance_structure_port_bundle master_structure__
port or_master_structure_port_bundle name_information

10.4.40 master_structure_port_or_master_structure_port_bundle

TYPE master_structure_port_or_master_structure_port _bundle
= SELECT(master_structure_port, master_structure_port_bundl e);
END_TYPE;

10.4.40.1 Description

A master_structure_port_or_master_structure_port_bundle is either a master_structure_port
or a master_structure_port_bundle.
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10.4.40.2 Used by

ordered_port_structure port_structure
10.4.41 local_master_port_bundle

ENTI TY | ocal _mast er_port _bundl e;
member _ports : LIST [2:?] OF UNI QUE - -
reference

mast er | ogi cal _port_or_master | ogi cal _port_bundl e;

name : OPTIONAL name_information;
properties : OPTIONAL SET [1:7?] OF property;
DERI VE

flattened _port list : LIST OF UNI QUE master | ogical port - -
reference
= flatten_l ocal _master_port_bundl e(member _ports);
size : | NTEGER
= SIZEOF(fl attened_port _list);
| NVERSE
contai ning_internal _connectivity view
: internal _connectivity_view FOR | ocal _master_port_bundl es;
VWHERE
val i d_menber _ports
(* Al nmenmber master | ogical _ports or
mast er _| ogi cal _port _bundl es are
defined in the containing cluster_interface. *)
not _exi st s(QUERY(np <* menmber_ports |
np. containing_interface :<>:
containing_internal _connectivity view interface));

valid_size :

(* The size of the flattened master | ogical _port list is greater
t han
two. *)
size >= 2;
END_ENTI TY;

10.4.41.1 Description

A local_master_port_bundle is defined within an internal_connectivity_view. It provides a
grouping of master_logical_ports and master_logical_port_bundles which can be used to
support structural connectivity. All “member master_logical ports” or master_logical_
port_bundles are defined in the containing cluster_interface. The size of the flattened
master_logical_port list is greater than or equal to two.

10.4.41.2 Used by

connectivity_generic_bus internal_connectivity_view name_information property
10.4.42 flatten_local_master_port_bundle

FUNCTION flatten_| ocal _master_port_bundl e
(bundl e_menbers :
LI ST OF UNI QUE
mast er _| ogi cal _port_or_master_| ogi cal _port _bundl e)
: LIST OF UNI QUE master | ogical port;
LOCAL
i, . | NTEGER;
position : I NTEGER : = 1,
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port i st : LIST OF master _l ogical _port =1 T;
member _list @ LIST OF nmaster_|l ogical _port =1 ];
END_LOCAL;
REPEAT i := 1 TO SI ZEOF( bundl e_menbers);

| F ' H ERARCHY_MODEL. MASTER_LOGI CAL_PORT' I N
TYPEOF( bundl e_nembers[i])

THEN
| NSERT(port _|ist, bundl e _menbers[i], position);
position := position + 1;

ELSE
menber list :=

flatten_ | ocal _master_port_bundl e(bundl e_nmenbers[i]. menber _ports);

REPEAT j := 1 TO SI ZEOF(nmenber _|ist);
| NSERT( port _list, member_list[j], position);
position := position + 1;
END_REPEAT;
END_I F;
END_REPEAT,;

RETURN( port _list);
END_FUNCTI ON;

10.4.42.1 Description

The flatten_local_master_port_bundle function returns the flattened list of master_logical_

ports of a local_master_port_bundle.

10.4.42.2 Used by

local_master_port_bundle
10.4.43 master_logical_port_or_master_logical_port_bundle

TYPE master | ogi cal _port_or_master_Ilogical _port_bundle
= SELECT (master |l ogical _port, master | ogical _port_bundle);
END_TYPE;

10.4.43.1 Description

A master_logical_port_or_master_logical_port_bundle is either a master_logical_port or a
master_logical_port_bundle.

10.4.43.2 Used by

local_master_port_bundle master_logical_port_bundle
10.4.44 flatten_master_logical_port_bundle

FUNCTION fl atten_master | ogical _port_bundle
(bundl e_menbers :
LI ST OF UNI QUE
mast er _| ogi cal _port_or_master_| ogi cal _port _bundl e)
LI ST OF UNI QUE nmaster | ogical port;

L OCAL
i, ] : | NTEGER;
position : I NTEGER : = 1;
port |i st : LIST OF master_| ogical port [ 1;

I
—
—

menmber |ist : LIST OF master | ogical port
END_LOCAL;
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REPEAT i := 1 TO SI ZEOF(bundl e_menbers);
| F ' H ERARCHY_MODEL. MASTER_LOGI CAL_PORT' | N
TYPEOF( bundl e_nembers[i])

THEN
| NSERT( port _list, bundl e_menbers[i], position);
position := position + 1;

ELSE

menber |ist :=

flatten_master _| ogi cal _port_bundl e(bundl e_menbers[i]. menber_ports);

REPEAT j := 1 TO SI ZEOF( menber _list);
| NSERT( port _list, menber list[j], position);
position := position + 1;
END_REPEAT,;
END_I F;
END_REPEAT;

RETURN( port list);
END_FUNCTI ON;

10.4.44.1 Description

The flatten_master_logical_port_bundle function returns the flattened list of master_logical_
ports of a master_logical_port_bundle.

10.4.44.2 Used by

master_logical_port_bundle
10.4.45 permutable_relationship

ENTI TY pernutable_relationship
ABSTRACT SUPERTYPE OF ( ONEOF( per mut abl e_structure,
per mut abl e_mast er _port_set));
size : | NTEGER
| NVERSE
containing cluster_interface
SET [0:1] OF cluster_interface FOR permutabl es;
cont ai ni ng_per mut abl e_structure
SET [0: 1] OF pernutable_structure FOR pernutabl e_nmenbers;
cont ai ni ng_non_pernutabl e_structure
. SET [0:1] OF non_permutabl e structure FOR pernutabl e_nmenbers;
VWHERE
cont ai nnment _constrai nt
(* A permutable_relationship belongs to either one
cluster _interface, one
per mut abl e_structure or one non_pernmutable structure. *)
SI ZEOF(cont ai ni ng_cl uster _interface) +
SI ZEOF( cont ai ni ng_permut abl e_structure) +
SI ZEOF( cont ai ni ng_non_per mut abl e_structure) = 1;
END_ENTI TY;

10.4.45.1 Description

A permutable_relationship is either a permutable_structure or a permutable_master_port_set.
It describes master_logical_ports or groups of master_logical_ports which can be
interchanged. A permutable_relationship belongs to either one cluster_interface, one
permutable_structure or one non_permutable_structure.
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10.4.45.2 Used by

cluster_interface non_permutable_structure permutable_structure
10.4.46 permutable_master_port_set

ENTI TY pernut abl e_master _port_set
SUBTYPE OF (pernutable_relationship);
members : OPTIONAL SET [1:?] OF master _| ogical port; - -
reference
DERI VE
SELF\ permut abl e_rel ati onship.size : | NTEGER : = S| ZEOF( NVL
(members, [1));
END_ENTI TY;

10.4.46.1 Description

A permutable_master_port_set describes a relationship between a set of master_logical_ports
in which each member of the set is interchangeable.

10.4.46.2 Used by

master_logical_port
10.4.47 permutable_structure

ENTI TY pernutabl e_structure
SUBTYPE OF (pernutable relationship);
non_pernut abl e_menbers : OPTIONAL SET [1:7?] OF
non_per nmut abl e_rel ati onshi p;

per mut abl e_nember s : OPTIONAL SET [1:7?] OF
per mut abl e_rel ati onshi p;
DERI VE

SELF\ permut abl e_rel ati onship.size : | NTEGER

: = permut abl e_structure_size(NVL (non_pernutabl e_menmbers, []),
NVL (pernutabl e_nmenmbers, []));
WHERE

same_nenber _si ze :

(* Each pernutabl e_menber and non_pernutabl e _nmenber within a
permut abl e_structure is the same size. *)
per mut abl e_structure_equal _menber _si ze( NVL
(non_pernut abl e_nenbers, []),

(1))
END_ENTI TY;

NVL (pernut abl e_nembers,

10.4.47.1 Description
A permutable_structure indicates that its member structures may be exchanged as a whole

but not partially. Each permutable_member and non-permutable member within a
permutable_structure is the same size.

10.4.47.2 Used by

non_permutable_relationship permutable_relationship
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10.4.48 permutable_structure_size

FUNCTI ON per mut abl e_structure_size
(non_pernut abl e_nmembers : SET OF non_pernut abl e_rel ati onshi p;

per mut abl e_nmenmber s : SET OF pernutabl e_rel ati onship)
| NTEGER,;
LOCAL
[ . | NTEGER;
tenmp_size : | NTEGER : = 0;
END_LOCAL;
REPEAT i := 1 TO HI | NDEX( per mut abl e_menbers);
tenp_size := tenp_size + pernutable nembers[i].size;
END_REPEAT;
REPEAT i := 1 TO HI I NDEX( non_per nut abl e_nmenbers);
tenp_size := tenp_size + non_pernutable menbers[i].size;
END_REPEAT;

RETURN(t enp_si ze);
END_FUNCTI ON;

10.4.48.1 Description

The permutable_structure_size function returns the size of a permutable_structure. The size
is the sum of all its member structure sizes.

10.4.48.2 Used by

permutable_structure
10.4.49 permutable_structure_equal_member_size

FUNCTI ON per mut abl e_structure_equal _nmenber_si ze
(non_pernut abl e_nembers : SET OF non_pernutabl e _rel ationshi p;

per mut abl e_nmenbers . SET OF pernutabl e rel ati onship)
BOOLEAN,;
LOCAL
[ : | NTEGER
valid_size : | NTEGER
END_LOCAL;
| F there_exists(non_pernutabl e _nembers) THEN
valid_size : = non_pernutabl e_menbers[1].size;
ELSE
I F there_exists(permnmutabl e _nmenbers) THEN
valid_size := pernutabl e nenbers[1].size
END_I F;
END | F;

RETURN( not _exi st s( QUERY( non_per nmut abl e_nmenber <*
non_per nut abl e_menbers |
non_per nut abl e_nmenber.size <> valid_size))
AND
not _exi st s( QUERY( per mut abl e_nmember <* pernut abl e_nembers |
per mut abl e_nenmber. size <> valid_size)));
END_FUNCTI ON;

10.4.49.1 Description

The permutable_structure_equal_member_size function returns true if all member structures
of a permutable_structure has the same size.
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10.4.49.2 Used by

permutable_structure
10.4.50 non_permutable_relationship

ENTI TY non_permut abl e_rel ati onship
ABSTRACT SUPERTYPE OF ( ONEOF(non_pernutabl e_structure,

non_per nut abl e_master | ogi cal _port_set));
size : | NTEGER;
I NVERSE
cont ai ni ng_per mut abl e_structure
permut abl e_structure FOR non_per nmut abl e_menbers;
END_ENTI TY;

10.4.50.1 Description

A non_permutable_relationship is either a non_permutable_structure or a non_permutable_
master_logical_port_set. It describes master_logical_ports or groups of master_logical_ports
which cannot be interchanged.

10.4.50.2 Used by

permutable_structure
10.4.51 non_permutable_master_logical_port_set

ENTI TY non_pernut abl e_master | ogi cal _port_set

SUBTYPE OF (non_pernutabl e rel ati onshi p);

members : OPTIONAL SET [1:?] OF master _| ogical port; - -

reference

DERI VE

SELF\ non_pernut abl e_rel ati onshi p.size : | NTEGER

.= SIZEOF(NVL (nembers, []1));

END_ENTI TY;

10.4.51.1 Description

A non_permutable_master_logical_port_set describes a relationship in which a set of
master_logical_ports cannot be interchanged.

10.4.51.2 Used by

master_logical_port
10.4.52 non_permutable_structure

ENTI TY non_permut abl e_structure

SUBTYPE OF (non_pernutabl e _rel ati onshi p);

per mut abl e_nembers : OPTIONAL SET [1:?] OF

per mut abl e_rel ati onshi p;

DERI VE

SELF\ non_pernut abl e_rel ati onshi p.size : | NTEGER

:= non_pernutable_structure_size(NVL (pernmutable_menmbers, []));

END_ENTI TY;
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10.4.52.1 Description

A non_permutable_structure indicates that its member structures may not be exchanged.

10.4.52.2 Used by

permutable_relationship
10.4.53 non_permutable_structure_size

FUNCTI ON non_per nmut abl e_structure_si ze

(permut abl e_nmembers : SET OF pernutable_relationship) : | NTEGER;
LOCAL

[ : | NTEGER;

tenmp_size : | NTEGER : = 0;
END_LOCAL;
REPEAT i := 1 TO HI | NDEX( per mut abl e_menbers);

tenp_size := tenp_size + pernutable _nembers[i].size;
END_REPEAT,;

RETURN(t enp_si ze);
END_FUNCTI ON;

10.4.53.1 Description

The non_permutable_structure_size function returns the size of a non_permutable_structure.
The size is the sum of all its member structure sizes.

10.4.53.2 Used by

non_permutable_structure
10.4.54 joined_master_logical_port_set

ENTI TY joi ned_master _I| ogical _port_set;
member _ports : OPTIONAL SET [1:?] OF master_|ogical port; --
reference
| NVERSE
contai ning_cluster_interface
SET [0:1] OF cluster_interface FOR
joined _master | ogical _port_sets;
contai ning_must_join_port_set
SET [0:1] OF nust_join_port_set FOR nested joined sets;
cont ai ni ng_weak_j oi ned_port_set
SET [0: 1] OF weak_joined_port_set FOR nested_joi ned_sets;
VWHERE
cont ai nnent _constrai nt
(* Each "joined master | ogical port_set" is defined in only one
pl ace *)
SI ZEOF(cont ai ni ng_cl uster _interface) +
SI ZEOF(cont ai ni ng_nust _join_port_set) +
SI ZEOF(cont ai ni ng_weak _j oi ned_port_set) = 1;
END_ENTI TY;

10.4.54.1 Description

A joined_master_logical_port_set specifies that certain master_logical_ports are shorted
together. Since the master_logical ports are shorted internally, a connection to one of them
implies that a connection has been made to all of the other master_logical_ports. Each
joined_master_logical_port_set is defined in only one place.
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10.4.54.2 Used by

cluster_interface master_logical_port must_join_port_set weak_joined_port_set
10.4.55 weak_joined_port_set

ENTI TY weak_j oi ned_port_set;
member _ports - -
reference
: OPTIONAL SET [1:?] OF master | ogical _port;
nested joined sets : OPTIONAL SET [1:?] OF
joi ned_master_|ogical _port_set;
| NVERSE
contai ning_cluster_interface
SET [0:1] OF cluster_interface FOR weak joined port_sets;
contai ning_must_join_port_set
: SET [0:1] OF nmust_join_port_set FOR nested_weak_ joi ned_sets;
WHERE

cont ai nnent _constrai nt
(* Each "weak joined port _set" is defined in only one place *)

SI ZEOF(contai ning_cluster_interface) +
SI ZEOF( cont ai ni ng_must _j oi n_port_set) = 1;
END_ENTI TY;

10.4.55.1 Description

A weak_joined_port_set specifies that certain master_logical_ports are shorted internally so
that an external connection can be made to any one of them, but they cannot be used as
feedthroughs. Each weak_joined_port_set is defined in only one place.

10.4.55.2 Used by

cluster_interface joined_master_logical_port_set master_logical_port must_join_port_set
10.4.56 must_join_port_set

ENTI TY rmust _j oi n_port _set;
member _ports - -
reference
OPTI ONAL SET [1:?] OF
mast er _| ogi cal _port;
nested_j oi ned_sets : OPTI ONAL SET [1:?] OF
joined_master_|ogical _port_set;
nested _weak joined sets : OPTIONAL SET [1:7?] OF
weak joined port_set;
| NVERSE
contai ning_cluster_interface : cluster_interface FOR
must _j oi n_port_sets;
END_ENTI TY;

10.4.56.1 Description

A must_join_port_set specifies that certain master_logical ports must be connected externally
for correct operation.

10.4.56.2 Used by

cluster_interface joined_master_logical_port_set master_logical port weak _joined_port_set
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10.4.57 cell_representation

ENTITY cell _representation
ABSTRACT SUPERTYPE OF (ONEOF(internal_cell _representation,
external _cell _representation));

docunent : OPTIONAL SET [1:7?] OF docunentation;
name : OPTIONAL nane_i nformation;
properties : OPTIONAL SET [1:?] OF property;
status_of _copyright : OPTIONAL SET [1:?] OF copyright;
status_of _written : OPTIONAL SET [1:?] OF written;
DERI VE
(* The interface is inherited fromthe containing cluster. *)
interface : cluster_interface := containing_cluster.interface; --
reference
| NVERSE

containing cluster : cluster FOR cell representations;
WHERE
uni que_st at us_of _copyri ght
(* A "cell _representation" does not contain two identical
copyrights *)
val ue_uni que(status_of _copyright);

uni que_status_of _written
(* A "cell _representation" does not contain two identical
"written"
infformation *)
val ue_uni que(status_of _written);

uni que_docunent
(* A "cell _representation" does not contain two identical
docunments *)
val ue_uni que(docunent);
END_ENTI TY;

10.4.57.1 Description

A cell_representation specifies a representation, or perspective of a cell. It is classified into
internal_cell_representation and external_cell_representation. An internal_cell_representation
belongs to one internal_cluster and may include implementation details. An external_
cell_representation belongs to one external_cell and does not have implementation
information. A cell_representation may be derived from another cell_representation. It may
also be a new version of another cell_representation.

10.4.57.2 Used by

cell_representation_set cluster copyright documentation name_information property
related_cell_representation written

10.4.58 check_derived_recursion

FUNCTI ON check _derived_recursion

(cr : internal _cell _representation;
rel : related_cell _representation) : BOOLEAN;
| F EXI STS(rel) THEN
IF cr :=: rel.related_representati on THEN
RETURN( FALSE) ;
ELSE

| F ' HI ERARCHY_MODEL. EXTERNAL_CELL_REPRESENTATI ON' I N
TYPEOF(rel .rel ated_representati on) THEN
RETURN( TRUE) ;
END_I F;
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I F NOT check_derived recursion
(cr, rel.related_representation.derived_from THEN
RETURN( FALSE) ;
END_I F;
END_I F;
END_I F;
RETURN( TRUE) ;
END_FUNCTI ON;

10.4.58.1 Description

The check_derived_recursion function checks that an internal_cell_representation does not
derive from itself either directly or indirectly.

10.4.58.2 Used by

internal_cell_representation
10.4.59 check_previous_recursion

FUNCTI ON check _previ ous_recursion

(cr : internal _cell _representation;
rel : related_cell _representation) : BOOLEAN;
| F EXI STS(rel) THEN
IF cr :=: rel.related_representati on THEN
RETURN( FALSE) ;
ELSE

| F ' HI ERARCHY_MODEL. EXTERNAL_CELL_REPRESENTATI ON' I N
TYPEOF(rel.rel ated _representati on) THEN
RETURN( TRUE) ;
END_I F;
I F NOT check_previous_recursion
(cr, rel.related_representation. previous_version)
THEN
RETURN( FALSE) ;
END_I F;
END_I F;
END_I F;
RETURN( TRUE) ;
END_FUNCTI ON

10.4.59.1 Description

The check_previous_recursion function checks that a internal_cell_representation is not a
new version of itself either directly or indirectly.

10.4.59.2 Used by

internal_cell_representation
10.4.60 check_valid_status_in_previous_version

FUNCTI ON check_valid_status_in_previous_version
(cr : internal _cell _representation) : BOOLEAN;
LOCAL

mn_time_stanp : time_stanp;
max_time_stanp : time_stanp;
pv : cell _representation;
END_LOCAL;
I F NOT EXISTS(cr.status_of _written) OR
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NOT EXI STS(cr. previ ous_version) OR
NOT EXI STS(cr. previ ous_ver si on.
rel ated _representation.status_of _witten) THEN
RETURN( TRUE) ;

END_I F;
mn_ time_stanp := cr.status_of _written[1]. date;
REPEAT i := 2 TO SI ZEOF(cr.status_of _written);

| F conpare_date(mn_time_stanp, cr.status_of witten[i].date) >
0 THEN
mn time_stanp := cr.status_of _written[i].date;
END_I F;
END_REPEAT;
pv := cr.previous_version.related _representation;
max_time_stanp := pv.status_of _witten[1l]. date;
REPEAT i := 2 TO SI ZEOF(pv.status_of _written);
| F conpare_date(max_time_stanp, pv.status_of _witten[i].date) <
0 THEN
max_time_stanp := pv.status _of witten[i].date;
END_I F;
END_REPEAT;
RETURN( conpare_date(m n_ti me_stanp, max_tinme_stanp) >= 0);
END_FUNCTI ON;

10.4.60.1 Description

The check_valid_status_in_previous_version function checks that the earliest time_stamp of
the internal_cell_representation is later than the latest time_stamp of its previous version.

10.4.60.2 Used by

internal_cell_representation
10.4.61 compare_date

FUNCTI ON conpare_date

(d1, d2 : time_stamp) : REAL;

RETURN( (d1.recorded _date.year — d2.recorded_date.year) * 1.E10 +
(dl.recorded_date.nonth — d2.recorded_date.nonth) * 1.E8 +
(dl.recorded_date.day — d2.recorded_date.day) * 1.E6 +
(dl.recorded_time. hour — d2.recorded_tine. hour) * 1.E4 +
(dl.recorded tinme.mnute — d2.recorded_tinme.m nute) * 1.E2

(dl.recorded_time.second — d2.recorded_time.second));
END_FUNCTI ON;

10.4.61.1 Description

compare_date compares two time stamps “d1” and “d2”. It returns a negative number if d2 > d1,
0 if d1 = d2 and a positive number if d2 < d1.

10.4.62 internal_cell_representation

ENTITY internal _cell _representation
ABSTRACT SUPERTYPE OF (ONEOF(internal _connectivity view))
SUBTYPE OF (cell representation);

derived from . OPTIONAL related cell _representation;
previ ous_version : OPTIONAL related_cell _representation;
DERI VE

(* The interface is inherited fromthe containing cluster. *)
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internal _cluster _interface : cluster_interface - -
reference
.= containing_internal _cluster.interface;

| NVERSE
containing_internal _cluster : internal _cluster FOR
cell _representations;
WHERE

non_recursive_derive from:
(* An internal _cell _representation does not derive fromitself
either directly or indirectly. *)
check _derived_recursion(SELF, derived from;

non_recursive_previ ous_version
(* An internal _cell _representation is not a new version of
itself
either directly or indirectly. *)
check_previous_recursion(SELF, previous_version);

valid derive from:
(* The internal _cell _representation and its derived
cell _representation
are defined in the same cell. *)
containing cluster.containing cell :=:

derived fromrelated representation.containing cluster.containing cell;

val i d_previ ous_version
(* The internal _cell _representation and its previous version are
defined in the same cell and they are of the same type. *)
(containing_cluster.containing cell :=:
previ ous_version.
rel ated_representation.
containing_cluster.
contai ning_cell)
AND ( TYPEOF( SELF) = TYPEOF(previ ous_version));

val id_status_in_previous_version
(* The earliest timestanp of the internal _cell _representation is
| ater than the latest timestanp of its previous version. *)
check valid status_in_previous_version(SELF);
END_ENTI TY;

10.4.62.1 Description

An internal_cell_representation is classified into an internal_connectivity_view. It is
a cell_representation in an internal_cell. An internal_cell_representation may contain
implementation information. An internal_cell_representation does not derive from, and is not a
new version of, itself either directly or indirectly. The internal_cell_representation and its
derived cell_representation are defined in the same cell. The internal_cell_representation and
its previous version are defined in the same cell and they are of the same type.

10.4.62.2 Used by

expandable_internal_cluster_configuration expandable_internal_occurrence_annotate expand-
able_internal_occurrence_hierarchy_annotate internal_cluster related_cell_ representation
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10.4.63 external_cell_representation

ENTI TY external cell _representation
ABSTRACT SUPERTYPE OF ( ONEOF(external _connectivity_view))
SUBTYPE OF (cell representation);
DERI VE
(* The interface is inherited fromthe containing cluster. *)
external _cluster_interface : cluster_interface - -
reference
:= containing_external _cluster.interface;
| NVERSE
contai ning_external _cluster : external cluster FOR
cell _representations;
END_ENTI TY;

10.4.63.1 Description

An external_cell_representation is classified into an external_connectivity_view. It is a
cell_representation in an external_cell. An external_cell_representation does not contain
implementation information.

10.4.63.2 Used by

expandable_external_cluster_configuration expandable_external_occurrence_annotate
expandable_external_occurrence_hierarchy annotate external_cluster

10.4.64 related_cell_representation

ENTITY rel ated_cell _representati on;

reason : OPTIONAL string_token;
rel ated_representation : cell _representation; - -
reference
| NVERSE

containing_internal _cell_representation_from
SET [0:1] OF internal _cell _representation FOR derived_from
contai ning_internal _cell _representation_previous
SET [0:1] OF internal _cell _representation FOR
previ ous_version;
WHERE
cont ai nnent _constraint
(* Each "related_cell _representation” is defined in
only one place *)
SI ZEOF(contai ning_internal _cell _representation from +
SI ZEOF(cont ai ni ng_i nternal _cell _representation_previous) = 1;
END_ENTI TY;

10.4.64.1 Description
A related_cell_representation specifies a related cell representation. This is used in defining
the relationship between two cell representations where one is a new version of another, or

where one is derived from another. A reason can be specified for the relationship by a string
token.

10.4.64.2 Used by

internal_cell_representation
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10.4.65 instance

ENTI TY i nstance
ABSTRACT SUPERTYPE OF ( ONEOF(external _cluster_instance,
i nternal _cluster_instance));

instantiated _cluster cluster; - -
reference

port _attributes . OPTIONAL SET [1:7?] OF

i nstance_port _attributes;
port _bundl e_attributes : OPTIONAL SET [1:?] OF

i nstance_port_bundl e_attri but es;
name : OPTIONAL nanme_i nformati on;
overriding cell properties . OPTIONAL SET [1:7?] OF

property_override;
overriding_cluster_properties : OPTIONAL SET [1:?] OF
property _override;

overri di ng_desi gnat or . OPTIONAL string_token;
properties : OPTIONAL SET [1:?] OF property;
wi dt h : positive_integer_token;

| NVERSE

contai ning_internal _connectivity view
. internal connectivity view FOR instances;
VWHERE
valid_i nstance_ports_attributes
(* Each instance_port_attributes references a
mast er | ogi cal _port
defined in the interface of the instantiated cluster. *)
not exi sts(QUERY(port <* port_attributes
(port.referenced_nmaster_port.containing_interface :<>:
instantiated_cluster.interface)
OR (port.containing_instance :<> SELF)));

valid_instance_port _bundl es_attributes
(* Each instance_port_bundle_attributes references a
mast er _| ogi cal _port_bundl e defined in the interface of the
instantiated_cluster. *)
not exi st s(QUERY( portBundl e <* port_bundle_attributes
(portBundl e.referenced _master_port_bundl e. containing interface
:<>: instantiated_cluster.interface)
OR (portBundl e. containing_instance : <> SELF)));

valid_overriding cell _properties
(* The overridden properties are defined in the containing cell
of the
instanti ated_cl uster. *)
not exi st s(QUERY(cel | PropertyOverride <*
overriding cell _properties |
NOT (instantiated cluster.containing cell IN

cell PropertyOverride.overridden_property.containing _cell)));

val id_overriding_cluster_properties
(* The overridden properties are defined in the
instantiated_cluster. *)
not _exi st s(QUERY(cl ust er PropertyOverride <*
overriding cluster_properties |
NOT (instantiated cluster IN

clusterPropertyOverride.overridden_property.containing_cluster)));
END_ENTI TY;
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10.4.65.1 Description

An instance can either be an external_cluster_instance or an internal_cluster_instance. It
allows a cluster to be referenced within internal_connectivity view to create the design
instance hierarchy. If the width of an instance is greater than 1, an implicit set of instances is
created, in this case, all attributes of the instance apply equally to each member of the set.
However, the name_information is only applied to the instance but not its members. Each
instance_port_attributes and instance_port_bundle_attributes reference a master_logical_port
and master_logical_port_bundle repectively and are defined in the interface of the instantiated
cluster.

10.4.65.2 Used by
connectivity_instance_implementation instance_configuration instance_member_logical_port
instance_member_structure_port instance_port_attributes instance_port_bundle_attributes

instance_structure_port instance_structure_port_bundle internal_connectivity_view name_
information occurrence_annotate property property_override unconfigured_instance

10.4.66 find_instance_port_attributes

FUNCTI ON find_instance_port_attributes

(port : master_logical _port;
inst : instance) : instance_port _attributes;
REPEAT i := 1 TO SI ZEOF(inst.port_attributes);
IF port :=: inst.port_attributes[i].
ref erenced_master_port
THEN
RETURN(i nst.port_attributes[i]);
END_I F;
END_REPEAT;
RETURN( ?) ;

END_FUNCTI ON;

10.4.66.1 Description

The find_instance port_attributes function returns the instance_ port_attributes given the
referenced master_logical_port and the referenced instance.

10.4.66.2 Used by

instance_port_annotate
10.4.67 external_cluster_instance

ENTI TY external cluster_instance
SUBTYPE OF (instance);
SELF\i nstance.instantiated cluster : external cluster; - -
reference
END_ENTI TY;

10.4.67.1 Description:

An external_cluster_instance describes an instance of an external_cluster.
10.4.68 internal_cluster_instance

ENTITY internal cluster_instance
SUBTYPE OF (instance);
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SELF\i nstance.instantiated cluster : internal _cluster; - -
reference
END_ENTI TY;

10.4.68.1 Description

An internal_cluster_instance describes an instance of an internal_cluster.
10.4.69 instance_port_attributes

ENTITY i nstance_port_attributes
ABSTRACT SUPERTYPE OF ( ONEOF(
i nput _i nstance_port_attri butes,
out put _i nstance_port_attri butes,
bi di rectional _instance_port _attributes,
unspecified direction_instance _port_attributes));

referenced _master _port : master | ogical port; - -
reference

new_properties : OPTIONAL SET [1:?] OF property;
overriding _ac_| oad . OPTIONAL capacitance_val ue;
overriding_designator : OPTIONAL string_token;
overriding properties : OPTIONAL SET [1:7?] OF property override;
unused_externally . bool ean_t oken;

| NVERSE
contai ning_instance : instance FOR port_attri butes;

UNI QUE

uni queness_constraint:
(* There is only one instance_port_attributes for a particular
mast er _| ogi cal _port on an instance *)
referenced_master_port, containing_instance;
WHERE
valid_port_and_instance
(* The referenced master_l ogical _port is defined in the
interface of
the instantiated cluster of the referenced instance. *)
referenced_master _port IN

cont ai ni ng_i nstance.instantiated_cluster.interface.l ogical _ports;

valid_overriding properties:
(* The overridden properties are defined in the referenced
master | ogi cal _port *)
not _exi sts( QUERY(prop <* overriding_properties |
NOT (prop.overridden_property IN
referenced_master_port.properties)));
END_ENTI TY;

10.4.69.1 Description

An instance_port_attributes is either an input_instance_port_attributes, output_instance_
port_attributes bidirectional_instance_port_attributes or unspecified_direction_instance_
port_attributes. It is used to attach or modify the properties or attributes of a port within an
instance. The referenced master_logical_port must be defined in the interface of the cluster
which the containing instance instantiates. The unused externally attribute is a boolean flag
indicating whether or not the port is connected to any signal in the instantiating view. The
overridden properties are defined in the referenced master_logical_port.

10.4.69.2 Used by

capacitance_value instance instance_port_annotate property property_override
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10.4.70 input_instance_port_attributes

ENTITY i nput_instance_port_attributes
SUBTYPE OF (instance_port_attributes);
SELF\i nst ance_port_attributes.referenced_master_port - -
reference
i nput _master | ogi cal _port;
overriding dc_fanout | oad : OPTIONAL | oad_val ue;
overriding_dc_max_fanin : OPTIONAL | oad_val ue;
END_ENTI TY;

10.4.70.1 Description

An input_instance_port_attributes is used as the point of attachment for new properties and
attributes and as the point at which properties and attributes inherited from the
input_master_logical_port may be modified within an instance.

10.4.71 output_instance_port_attributes

ENTI TY out put _i nstance_port_attributes
SUBTYPE OF (instance_port_attributes);
SELF\i nstance_port_attributes.referenced _master_port - -
reference
out put _mast er _| ogi cal _port;
overriding_dc_fanin_load : OPTI ONAL | oad_val ue;
overriding _dc_max_fanout : OPTI ONAL | oad_val ue;
END_ENTI TY;

10.4.71.1 Description

An output_instance_port_attributes is used as the point of attachment for new properties and
attributes and as the point at which properties and attributes inherited from the
output_master_logical port may be modified within an instance.

10.4.72 bidirectional_instance_port_attributes

ENTITY bidirectional instance_port_attri butes
SUBTYPE OF (instance_port_attributes);
SELF\i nstance_port_attributes.referenced_master_port - -
reference
bi directional _master_|ogical port;
overriding dc_fanin_load : OPTIONAL | oad_val ue;
overriding dc_fanout | oad : OPTIONAL | oad_val ue;

overriding_dc_max_fanin : OPTIONAL | oad_val ue;
overriding_dc_max_fanout : OPTIONAL | oad_val ue;
END_ENTI TY;

10.4.72.1 Description

A bidirectional_instance_port_attributes is used as the point of attachment for new properties
and attributes and as the point at which properties and attributes inherited from the
bidirectional_master_logical_port may be modified within an instance.
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10.4.73 unspecified_direction_instance_port_attributes

ENTI TY unspecified direction_instance_port_attributes
SUBTYPE OF (instance_port_attributes);
SELF\i nstance_port_attributes.referenced_master_port - -
reference
. unspecified direction_master | ogical _port;
END_ENTI TY;

10.4.73.1 Description

An unspecified_direction_instance_port_attributes is used as the point of attachment for new
properties and attributes and as the point at which properties and attributes inherited from the
unspecified_direction_master_logical_port may be modified within an instance.

10.4.74 instance_structure_port

ENTITY i nstance_structure_port;

referenced_instance . instance; - -
reference
referenced_master_structure_port : master_structure_port;
-- reference
DERI VE

flattened_port _list : LIST [1:?] OF UNI QUE
i nstance_menber _structure_port
.= flatten_instance_structure_port (SELF);
size . | NTEGER
.= SIZEOF(fl attened_port list);
I NVERSE
cont ai ni ng_generic_net:
SET [0: 1] OF connectivity generic_net FOR
joined_instance_structure_ports;
WHERE
val id_port_and_i nstance :
(* The referenced master_structure_port is defined in the
interface of
the instantiated cluster of the referenced instance. *)
referenced_master_structure_port.containing interface :=:
referenced _instance.instantiated cluster.interface;
END_ENTI TY;

10.4.74.1 Description

An instance_structure_port is used to reference a master_structure_port on an instance.The
referenced master_structure_port is defined in the interface of the instantiated cluster of the
referenced instance.

10.4.74.2 Used by

connectivity_generic_net instance_port_annotate
10.4.75 flatten_instance_structure_port

FUNCTI ON fl atten_i nstance_structure_port

(instancePort : instance_structure_port)
LIST [1:?] OF UNIQUE instance_nenber_structure_port;
LOCAL
it : integer_token := 0;

menber Si ze : |INTEGER : = instancePort.referenced _instance. wi dth;
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menbers : LIST [0:?] OF UNIQUE instance_nember_structure_port
=101
END_LOCAL;
REPEAT i := 1 TO nenber Si ze;
it =it + 1;

| NSERT (menbers,
i nstance_menber _structure_port
(instancePort.referenced_ i nstance,
it,
i nstancePort.
referenced_master_structure_port),
- 1)
END_REPEAT;

RETURN( menber s) ;
END_FUNCTI ON;

10.4.75.1 Description

The flatten_instance_structure_port function returns the flattened list of instance_member_
structure_ports of an instance_structure_port. The size of the list equals the width of the
instance.

10.4.75.2 Used by

instance_structure_port
10.4.76 instance_member_logical_port

ENTI TY i nstance_nember _| ogi cal _port;

ref erenced_i nstance . instance; - -
reference
referenced_instance_menber i ndex : integer _token; - -
reference
ref erenced_naster_port : master _|ogical port; - -
reference
DERI VE
size : INTEGER := 1;
| NVERSE
contai ning_signal : signal FOR
joined_instance_nenber | ogi cal _ports;
VWHERE

valid _referenced_instance_nenber i ndex
(* The nmenmber _index is within the range defined by the w dth of
t he
referenced i nstance. *)
{0 <= referenced_instance_nenber i ndex <
referenced_i nstance. wi dt h};

val id_port_and_i nstance :
(* The referenced master |l ogical _port is defined in the
interface of the
instantiated cluster of the referenced instance. *)
referenced_master _port.containing_interface :=:
referenced i nstance.instantiated cluster.interface;
END_ENTI TY;
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10.4.76.1 Description

An instance_member_logical port describes a port on an instance member. A member of an
instance is accessed by giving the member index value. The size of the instance_
member_logical portis always one. The member index is within the range defined by the
width of the referenced instance. The referenced master_logical_port is defined in the
interface of the instantiated cluster of the referenced instance.

10.4.76.2 Used by

signal
10.4.77 instance_member_structure_port

ENTITY i nstance_nember _structure_port;
referenced_i nstance . instance; - -
reference
referenced_i nstance_menber _i ndex : integer_token; - -
reference
referenced_mast er_port . master_structure_port; --
reference
DERI VE
size : INTEGER := 1;
| NVERSE
cont ai ni ng_generic_net:
SET [0: 1] OF connectivity _generic_net FOR
joi ned_i nstance_menber _structure_ports;
WHERE
valid _referenced_instance_nenber i ndex
(* The nenber _index is within the range defined by the wi dth of
t he
referenced_i nstance. *)
{0 <= referenced_instance_nenber _i ndex <
referenced_i nstance. wi dt h};

valid_port_and_instance
(* The referenced master_structure_port is defined in the
interface of
the instantiated cluster of the referenced instance. *)
referenced_master _port.containing_ interface :=:
referenced_instance.instantiated cluster.interface;
END_ENTI TY;

10.4.77.1 Description

An instance_member_structure_port describes a master_structure_port on an instance
member. A member of an instance is accessed by giving the member index value. The
member_index is within the range defined by the width of the referenced instance. the size of
the instance_member_structure_port is always one. The referenced master_structure_port is
defined in the interface of the instantiated cluster of the referenced instance.

10.4.77.2 Used by

connectivity _generic_net instance_structure_port
10.4.78 instance_structure_port_bundle

ENTI TY i nstance_structure_port bundl e;
referenced i nstance . instance; - -
reference
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referenced_master_structure_port _bundl e

mast er _structure_port_bundle; -- reference
DERI VE
size : | NTEGER

.= referenced_instance.wi dth *

referenced_master_structure_port_bundl e. associ ated_| ogi cal _port _bundl e
. Si ze;
| NVERSE
cont ai ni ng_generic_bus:
connectivity_generic_bus FOR
joined_instance_structure_port_bundl es;
VWHERE
valid_port_and_instance
(* The referenced master_structure_port_bundle is defined in the
interface of the instantiated cluster of the referenced
i nstance. *)
referenced_master _structure_port _bundle.containing interface :=:
referenced_instance.instantiated cluster.interface;
END_ENTI TY;

10.4.78.1 Description
An instance_structure_port_bundle is used to reference a master_structure_port_bundle on

an instance. The referenced master_structure_port_bundle is defined in the interface of the
instantiated cluster of the referenced instance.

10.4.78.2 Used by

connectivity_generic_bus
10.4.79 instance_port_bundle_attributes

ENTITY i nstance_port_bundle_attributes;
referenced_master_port_bundle : nmaster_| ogical _port_bundle; --
reference

new_properties : OPTIONAL SET [1:?] OF property;
overriding_properties . OPTIONAL SET [1:7?] OF
property _override;
| NVERSE
contai ning_instance : instance FOR port_bundle_attributes;
UNI QUE

uni queness_constraint:
(* There is only one instance_structure_port_bundl e _attributes
for a
particul ar master | ogi cal _port_bundl e on an instance *)
referenced_master_port_bundl e, containing_instance;
VWHERE
valid_port_and_instance
(* The referenced master | ogical _port_bundle is defined in the
interface of the instantiated cluster of the referenced
i nstance. *)
referenced_master _port_bundle IN

containing_instance.instantiated_cluster.interface.logical _port_bundl es;

valid_overriding properties:
(* The overridden properties are defined in the referenced
master | ogi cal _port_bundle *)
not _exi st s( QUERY(prop <* overriding_properties
NOT (prop.overridden_property IN
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ref erenced_master _port_bundl e. properties)));
END_ENTI TY;

10.4.79.1 Description

An instance_port_bundle_attributes is used to attach or modify the properties or attributes of
a port bundle within an instance. The referenced master_logical_port_bundle must be defined
in the interface of the cluster from which the containing instance is made. The overridden
properties are defined in the referenced master_logical_port_bundle.

10.4.79.2 Used by

instance property property_override
10.4.80 referenced_interconnect

TYPE referenced_interconnect
= SELECT (connectivity _generic_net, connectivity_generic_bus);
END_TYPE;

10.4.80.1 Description

A referenced_interconnect references a connectivity_generic net or a connectivity_
generic_bus in a internal_connectivity_view.

10.4.80.2 Used by

interconnect_annotate

10.4.81 load_value

TYPE | oad_val ue
= nunber _t oken;
VWHERE
constraint_on_val ue :
(* The load_value is not negative. *)
SELF >= 0;
END_TYPE;

10.4.81.1 Description

A load_value describes the value of fan-in/fan-out load contributed by a port. A load_value is
not negative.

10.4.81.2 Used by

bidirectional_instance_port_annotate  bidirectional_instance_port_attributes  bidirectional_
master_logical_port bidirectional_master_port_annotate input_instance_port_annotate input_
instance_port_attributes input_master_logical_port input_master_port_annotate output_
instance_port_annotate output_instance_port_attributes output_master_logical_port output_
master_port_annotate
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10.5 information_base_model

Description

The information_base_model schema describes the information held by an information base.
An information base may contain several designs and libraries of cell definitions. In addition, it
specifies the interpretation of the data contained in quoted strings.

10.5.1 information_base
ENTITY i nformati on_base;

charact er _encodi ng : character_encoding;
desi gns : OPTIONAL SET [1:?] OF design;
docunent : OPTIONAL SET [1:?] OF docunentation;
gl obal _ports . OPTIONAL SET [1:?] OF global port;
gl obal _port bundl es . OPTIONAL SET [1:?] OF

gl obal _port _bundl e;
libraries : OPTIONAL SET [1:?] OF library;
name : OPTI ONAL nane_i nformation;
properties . OPTIONAL SET [1:?] OF

private_property;
stat us_of _copyri ght : OPTIONAL SET [1:?] OF copyright;
status_of _written : OPTIONAL SET [1:?] OF written;
unit_definitions : OPTIONAL SET [1:?] OF unit;
VWHERE

uni que_status_of copyri ght
(* An "information_base" does not contain identical copyrights *)
val ue_uni que(status_of _copyright);

uni que_status_of _witten :
(* An "information_base" does not contain identical "witten"
i nformation *)
val ue_uni que(status_of _written);

uni que_docunent
(* An "information_base" does not contain identical documents *)
val ue_uni que(docunent);
END_ENTI TY;

10.5.1.1 Description

An information_base specifies what kind of information can be found directly in an
information_base. It may contain designs, documentation, global_ports, global_port_bundles,
units and libraries of cell definitions. An information_base allows the same unit to be used in
more than one library. In addition, it specifies the interpretation of the data contained in
quoted strings via the character_encoding.

10.5.1.2 Used by

copyright design documentation global_port global port_bundle library name_information
private_property signal unit written

10.5.2 only_one_information_base

RULE only one_informati on_base FOR (i nformation_base);
VWHERE
valid_size :
(* The nodel contains only one "information_base" *)
SI ZEOF(i nformati on_base) = 1;
END_RULE;
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10.5.2.1 Description

The only _one_information_base rule ensures that there is only one instance of the
information_base within the domain which is modelled.

10.5.3 global_port

ENTI TY gl obal port;
name . OPTIONAL name_i nformation;
properties : OPTIONAL SET [1:7?] OF private_property;
DERI VE
size : |INTEGER : = 1;
| NVERSE
contai ning_informati on_base : information_base FOR gl obal ports;
END_ENTI TY;

10.5.3.1 Description

A global_port establishes connectivity across occurences within a design_hierarchy without
passing signals through the ports of the cell clusters instantiated in the hierarchy. All signals
in an design_hierarchy which refer to the same global_port are connected together, unless the
global_port is scoped. The size of a global_port is always one.

10.5.3.2 Used by
connectivity_generic_net expandable_external_cluster_configuration expandable

internal_cluster_configuration global_port_bundle gIobaI_port_or_global_port_bundIE
information_ base master_logical_port name_information private_property signal

10.5.4 global_port_bundle

ENTI TY gl obal _port_bundl e;
member _ports : LIST [1:?] OF UNI QUE - -

reference
gl obal port _or_gl obal port_bundl e;
name : OPTIONAL nane_i nformati on;
properties : OPTIONAL SET [1:7?] OF private_property;
DERI VE
flattened _port list : LIST OF UNI QUE gl obal port - -
reference
.= flatten_gl obal port_bundl e(menber _ports);
size : | NTEGER
= SIZEOF(fl attened_port _list);
| NVERSE
contai ning_informati on_base : information_base FOR
gl obal port _bundl es;
WHERE

val i d_menmber _ports_in_same_i nformati on_base :
(* Al'l menmber gl obal ports or gl obal port _bundles are defined in the
same containing_information_base. *)
not _exi st s( QUERY( nmember Port <* menber ports |
menber Port. cont ai ni ng_i nformati on_base : <>:
containi ng_i nformati on_base));

val i d_menber ports
(* A global _port_bundl e does not contain itself either directly or
indirectly. *)
check_val i d_nmenber _ports(SELF, member_ports);

valid_size :
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(* The size of the flattened gl obal _port list is greater than
zero. *)
size >= 1;
END_ENTI TY;

10.5.4.1 Description

A global_port_bundle provides a means of grouping of global ports and/or other
global_port_bundles. The size of a global_port_bundle is greater than, or equal to, one. All
member global_ports or global port_bundles are defined in the same containing
information_base. global_port_bundle does not contain itself either directly or indirectly. The
size of the flattened global_port list is greater than zero.

10.5.4.2 Used by

connectivity_generic_bus global_port_or_global_port_bundle information_base name_inform-
ation private_property

10.5.5 check_valid_member_ports

FUNCTI ON check_valid_member _ports
(gpb : gl obal port_bundl e;
mp : LIST [1:?] OF UNI QUE gl obal port_or_global port_bundl e)
BOOLEAN,;
REPEAT i := 1 TO Sl ZEOF(np);
I F ' | NFORMATI ON_BASE_MODEL. GLOBAL_PORT_BUNDLE' | N TYPEOF(np[i])
THEN
IF gpb = nmp[i] THEN
RETURN( FALSE) ;
ELSE
I F NOT check_valid_menmber _ports(gpb, np[i].nmenmber_ports)
THEN
RETURN( FALSE) ;
END | F;
END_I F;
END_I F;
END_REPEAT;
RETURN( TRUE) ;
END_FUNCTI ON

10.5.5.1 Description

check_valid_member_ports ensures that a global_port_bundle does not contain itself either
directly or indirectly.

10.5.5.2 Used by

global_port_bundle
10.5.6 global_port_or_global_port_bundle

TYPE gl obal _port_or _gl obal _port_bundl e
= SELECT (gl obal _port, gl obal _port_bundle);
END_TYPE;

10.5.6.1 Description

A global_port_or_global_port_bundle is either a global_port or a global_port_bundle.
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10.5.6.2 Used by

global_port_bundle
10.5.7 flatten_global_port_bundle

FUNCTI ON fl atten_gl obal _port_bundl e
(bundl e_menmbers : LI ST OF UNI QUE
gl obal _port _or_gl obal _port_bundl e)
: LIST OF UNI QUE gl obal port;

LOCAL
iy © I NTEGER;
position : I NTEGER : = 1;
port _list . LIST OF global _port :=1 ],
menber _|ist : LIST OF global _port := 1 ];
END_LOCAL;
REPEAT i := 1 TO SI ZEOF(bundl e_menbers);

I F ' | NFORMATI ON_BASE_MODEL. GLOBAL_PORT' I N
TYPEOF( bundl e_nembers[i])

THEN
| NSERT( port _list, bundl e_menbers[i], position);
position := position + 1;
ELSE
menber list := flatten_global port_bundle
(bundl e_menbers[i]. menber _ports);
REPEAT j := 1 TO SI ZEOF(menber _list);
| NSERT(port _list, menber _list[j], position);
position := position + 1;
END_REPEAT,;
END_I F;
END_REPEAT,;

RETURN( port _list);
END_FUNCTI ON;

10.5.7.1 Description

The flatten_global_port_bundle function returns the flattened list of global_ports of a
global_port_bundle.

10.5.7.2 Used by

global_port_bundle
10.5.8 character_encoding

TYPE character_encodi ng =
ENUMERATI ON OF (ascii, is08859 part_1, iso08859 part_ 2,
i s08859 part _3,
i so8859 part_4, iso08859 part_5, iso08859 part_6,
i so8859 part_7, iso08859 part_8, jisx0201,
j i sx0208);
END_TYPE;
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10.5.8.1 Description

A character_encoding specifies an interpretation for special character encodings in strings in
an information base.

10.5.8.2 Used by

information_base

10.5.9 library_model
Description

The library_model schema describes what information can be found in an library. A library is a
grouping of reusable objects. A library contains cell definitions.

10.5.10 library

ENTITY library
ABSTRACT SUPERTYPE OF (ONEOF(internal library, external library));

cells OPTI ONAL SET[l ?] OF cell;
document : OPTIONAL SET [1:7?] OF documentation;
name : OPTIONAL name_information;
properties : OPTIONAL SET [1:?] OF private_property;
status_of copyright : OPTIONAL SET [1:7?] OF copyright;
status_of _written : OPTIONAL SET [1:?] OF written;
| NVERSE
contai ning_informati on_base : information_base FOR |ibraries;
WHERE
uni que_status_of copyri ght
(* A"library" does not contain two identical copyrights *)

val ue_uni que(status_of _copyright);

uni que_status_of _written :
(* A"library" does not contain two identical "written"
i nformation *)
val ue_uni que(status_of _written);

uni que_docunent

(* A"library" does not contain two identical documents *)
val ue_uni que(docunent);
END_ENTI TY;

10.5.10.1 Description
A library is a collection of design information grouped according to some set of common

characteristics. It is either an internal_library or an external_library to the information_base. A
library contains a set of cells.

10.5.10.2 Used by

cell copyright documentation information_base name_information private_property written
10.5.11 internal_library

ENTITY internal library

SUBTYPE OF (library);

SELF\library.cells : OPTIONAL SET [1:?] OF internal _cell;
END_ENTI TY;
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10.5.11.1 Description

An internal_library contains a set of internal_cells.

10.5.11.2 Used by

internal_cell
10.5.12 external_library

ENTI TY external _library

SUBTYPE OF (library);

SELF\library.cells : OPTIONAL SET [1:?] OF external _cell;
END_ENTI TY;

10.5.12.1 Description

An external_library contains a set of external_cells which do not contain any implementation
information. The “stubs” contained in an external_library indicate that the detailed information
is specified externally. Such external information may, for example, make an association with
detailed information provided at an earlier time; such information is expected to be known to
the interfacing system.

10.5.12.2 Used by

external_cell

10.5.13 logical_connectivity_model
10.5.13.1 Description

The logical_connectivity_ model schema describes what logical connectivity information can
be found in an information base. The logical connectivity of a view may include signals and
signal_bundles. A signal is defined as a named object which lists all the global ports,
instance_member_logical_ports and master_logical_ports which are electrically common at a
given level of hierarchy. A signal_bundle provides a grouping mechanism for signals. It does
not modify connectivity.

10.5.14 signal

ENTI TY si gnal
j oi ned_gl obal ports - -
reference
OPTI ONAL SET [1:?] OF gl obal _port;
joi ned_i nstance_nember _| ogi cal _ports
OPTI ONAL SET [1:7?] OF
i nstance_nenber | ogi cal _port;
joined_master_|ogical _ports
-- reference
OPTI ONAL SET [1:?] OF mamster_| ogical _port;

name : OPTIONAL nane_i nformation;
properties : OPTIONAL SET [1:7?] OF property;
DERI VE
contai ni ng_cl uster . cluster - -

reference
;= containing_view containing cluster;
contai ning_information_base : information_base - -
reference
:= containing_cluster.containing_cell.
containing_library.containing_informati on_base;
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| NVERSE
containing view : internal _connectivity view FOR signals;
WHERE
val id_joined gl obal ports
(* Al joined global _ports are defined in the containing

i nfformati on_base of the signal. *)
NVL (joined_gl obal ports, []) <=
NVL (contai ning_information_base. gl obal _ports, []);

val i d_joi ned_i nstance_menber _ports
(* Al joined instance_nenmber_| ogical _ports refer to the
i nstances in
t he containing view of the signal. *)
not exi st s(QUERY(port <* joined_ instance_nenber | ogical ports |
port.referenced_i nstance.containing_internal _connectivity_view
:<>: containing_view));

val i d_usage_of joined_instance_nenmber_ports:
(* No joined instance_nember | ogical _port is unused externally. *)
not _exi st s(QUERY(port <* joined_instance_menber | ogical _ports |
i s_unused_externally(port)));

valid_joined master _ports
(* Al joined master |l ogical _ports are defined in the interface
of the
cluster containing the signal. *)
NVL (joined _master | ogical _ports, []) <=
NVL (containing cluster.interface.logical _ports, []);

val i d_usage_of _joined_master_ports
(* No joined master _logical _port is unused internally. *)
not exi st s(QUERY(port <* joined master | ogical ports |
port.unused_internally));
END_ENTI TY;

10.5.14.1 Description

A signal is a named object which lists all the master_logical_ports, instance_member_
logical_ports and global_ports which are electrically common at a given level of hierarchy. It is
always one-bit wide. There is no constraint to force distinct instance_member_logical_ports to
be part of the same signal, even when their corresponding master_logical_ports are defined in
the same cluster_interface and are shorted together. Hence, on an instance of a cluster
containing master_logical_ports which are in the same joined_master_logical_port_set, it is
legal for connections to be made to the corresponding instance_member_logical_ports by
either a single signal or by distinct signals. All joined global_ports are defined in the
containing information_base of the signal. All joined instance_member_logical_ports refer to
the instances in the containing view of the signal.No joined instance_member_logical_port
and master_logical_port is unused externally or internally, respectively.

10.5.14.2 Used by

connectivity_generic_net instance_member_logical_port internal_connectivity view name_
information property signal_annotate signal_bundle signal_or_signal_bundle

10.5.15 is_unused_externally

FUNCTI ON i s_unused_external ly
(port : instance_nenber_ | ogical _port) : LOGI CAL;
LOCAL
attributes : instance_port_attri butes;
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END_LOCAL;
attributes : =
find_instance port_attributes(port.referenced _master_port,
port.referenced i nstance);
RETURN( attri butes.unused_externally);
END_FUNCTI ON;

10.5.15.1 Description

The is_unused_externally function is wused to determine if a given instance_
member_logical_port is used externally or not.

10.5.15.2 Used by

signal
10.5.16 signal_bundle

ENTI TY signal _bundl e;

member s : LIST [1:?] OF signal _or_signal _bundl e; - -
reference
name : OPTIONAL nanme_i nformati on;

properties : OPTIONAL SET [1:7?] OF private_property;
DERI VE
flattened_signal _list : LIST OF signal - -

reference
.= flatten_signal _bundl e( menbers);
| NVERSE
containing_view : internal _connectivity_view FOR signal _bundl es;
UNI QUE

uni que_nmenbers
(* No two signal _bundles have the same structure of nmenbers. *)
menmbers;
WHERE
val i d_nmembers
(* Al nenmber signals or signal _bundles are defined in the
cont ai ni ng
vi ew of the signal _bundle. *)
not _exi st s( QUERY( menber <* menbers |
menber. contai ning_view : <> containing_view));

non_recursive_constraint
(* A signal _bundle does not contain itself either directly or
indirectly. *)
not _recursive_signal _bundl e([ SELF], [ SELF]);

valid flattened _signal |ist
(* The size of the flattened signal list is greater than zero. *)
SI ZEOF(fl attened_signal _list) >= 1;
END_ENTI TY;

10.5.16.1 Description

A signal_bundle is defined as a named object which provides a grouping mechanism for
signals. This provides a basis for the structured connectivity. No two signal_bundles have the
same structure of members. A signal_bundle does not contain itself either directly or
indirectly. The size of the flattened signal list is greater than zero.
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10.5.16.2 Used by

connectivity_generic_bus internal_connectivity view name_information private_ property
signal_or_signal_bundle

10.5.17 signal_or_signal_bundle

TYPE signal _or_signal _bundl e
= SELECT (signal, signal_bundle);
END_TYPE;

10.5.17.1 Description

A signal_or_signal_bundle is either a signal or a signal_bundle. It is used in the definition of
signal_bundle.

10.5.17.2 Used by

signal_bundle
10.5.18 flatten_signal_bundle

FUNCTI ON fl atten_signal _bundl e
(signal _bundl e _nenbers : LIST OF signal _or_signal _bundle) : LIST

OF signal;
LOCAL
i, ] : | NTEGER;
position : I NTEGER : = 1;

signal list : LIST OF signal
menmber |ist : LIST OF signal
END_LOCAL;

REPEAT i := 1 TO S| ZEOF(si gnhal _bundl e_nembers);
| F ' LOGI CAL_CONNECTI VI TY_MODEL. SI GNAL' I N
TYPEOF(si gnal _bundl e_menbers[i]) THEN

| NSERT(si gnal _Iist, signal _bundl e_menmbers[i], position);
position := position + 1;

ELSE
menber |ist :=

flatten_signal bundl e(signal _bundl e_nmenmbers[i]. menbers);

REPEAT j := 1 TO SI ZEOF( menber _list);
| NSERT(signal _list, nmember_list[j], position);
position := position + 1;
END_REPEAT,;
END_I F;
END_REPEAT,;

RETURN( si gnal _list);
END_FUNCTI ON;

10.5.18.1 Description

The flatten_signal_bundle function returns the flattened list of signals of a signal_bundle.

10.5.18.2 Used by

signal_bundle
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10.5.19 not_recursive_signal_bundle

FUNCTI ON not _recursive_signal bundl e
(parents, invalid_ancestors : SET OF signal _bundle) : BOOLEAN,

LOCAL
i, ] . | NTEGER,;
descendants : SET OF signal _bundle := [ ];
END_LOCAL;
REPEAT i := 1 TO HI | NDEX( par ents);
REPEAT j := 1 TO HI|I NDEX(parents[i]. menbers);
IF ' SIGNAL_BUNDLE' I N TYPEOF(parents[i].nmenbers[j]) THEN
descendants := descendants + parents[i].nembers[j];
END_I F;
END_REPEAT;
END_REPEAT;
RETURN

(not _exi sts(descendants) OR
(not _exi sts(descendants * invalid ancestors) AND
not _recursive_signal _bundl e(descendants, parents +
i nvalid_ancestors)));
END_FUNCTI ON;

10.5.19.1 Description

The not_recursive_signal_bundle function returns true if a signal_bundle does not contain
members which reference itself. It prevents cyclic definition of a signal_bundle.

10.5.19.2 Used by

signal_bundle

10.6 support_definition_model

Description

The support_definition_model schema contains general information which applies to other
schemas. Typical examples are the entities name_information and unit which are not confined
to individual schemas. In addition, it holds definitions of some generic functions whose sole
purpose is to clarify and improve understanding of constraints written in EXPRESS.

10.6.1 boolean_token

TYPE bool ean_t oken
= BOOLEAN;
END_TYPE;

10.6.1.1 Description

A boolean_token describes the primitive boolean set. The set includes the boolean values
true and false. This is described by an EXPRESS BOOLEAN.

10.6.1.2 Used by

boolean_property boolean_property_override complex_name complex_name_part inheritable_
property instance_port_attributes master_logical_port original_name property_override

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



62016 O IEC:2003(E) - 167 —

10.6.2 integer_token

TYPE i nteger _token
= | NTEGER;
END_TYPE;

10.6.2.1 Description

An integer_token is a basic token. It is described by an EXPRESS INTEGER.

10.6.2.2 Used by

connectivity_generic_bus connectivity_generic_net exponent_value fraction instance_mem-
ber_logical_port instance_member_structure_port integer_property integer_property override
integer_sequence interconnect_annotate name_dimension_index occurrence_annotate
positive_integer_token time

10.6.3 number_token

TYPE number t oken
= NUMBER,;
END_TYPE;

10.6.3.1 Description

A number_token is described by an EXPRESS NUMBER. It is the way to describe a real
number or an integer.

10.6.3.2 Used by
load_value number_or_not_fixed number_property number_property override unit

10.6.4 string_token

TYPE string_token
= STRI NG,
END_TYPE;

10.6.4.1 Description

A string_token is a basic token. It is described by an EXPRESS STRING.

10.6.4.2 Used by

cell_representation_set cluster_interface copyright instance instance_port_annotate instance_
port_attributes master_port_annotate master_structure_port name name_part_separator
name_string occurrence_annotate occurrence_hierarchy_annotate original_name property
related_cell_representation section section_element string_property string_property_override
version_information written.

10.6.5 positive_integer_token

TYPE positive_integer_token
= i nteger _t oken;

WHERE
positive_ integer_is_greater_than_zero :
SELF > 0;

END_TYPE;
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10.6.5.1 Description

A positive_integer_token is an integer token whose value is greater than zero.

10.6.5.2 Used by

copyright date instance
10.6.6 capacitance_value

ENTI TY capacitance_val ue;
range : m nomax_val ue;
| NVERSE
containing_instance_port_attributes
SET [0:1] OF instance_port_attributes FOR overridi ng_ac_| oad;
cont ai ni ng_master _| ogi cal _port
SET [0:1] OF master_| ogical _port FOR ac_I oad
contai ni ng_i nstance_port_annot ate
SET [0:1] OF instance_port_annotate FOR overriding_ac_| oad;
contai ni ng_master_port_annot ate
: SET [0:1] OF master_port_annotate FOR overridi ng_ac_| oad;
WHERE
cont ai nnent _constrai nt
(* Each "capacitance_value" is defined in only one place *)
SI ZEOF(cont ai ni ng_i nstance_port_attri butes) +
SI ZEOF( cont ai ni ng_master _| ogi cal _port) +
SI ZEOF( cont ai ni ng_i nstance_port _annotate) +
S| ZEOF( cont ai ni ng_nmaster_port_annotate) = 1;

val i d_capaci tance_val ue :
(* The capacitance value is not negative *)
non_negati ve_capacitance(range);
END_ENTI TY;

10.6.6.1 Description

A capacitance_value describes a range of values in capacitance units. The range is described
by minimal, nominal and maximal values. The nominal value does not exceed the maximal
value; the minimal value does not exceed the nominal value; the minimal value does not
exceed the maximal value. The capacitance value is not negative.

10.6.6.2 Used by

instance_port_annotate instance_port_attributes master_logical_port master_port_annotate
minomax_value

10.6.7 non_negative_capacitance

FUNCTI ON non_negati ve_capacitance
(load : m nomax_val ue) : BOOLEAN;
RETURN( ( (' NOT_FI XED' I N TYPEOF(l oad.m n)) OR (load.m n >= 0)) AND
(("NOT_FI XED' I N TYPEOF(!| oad. nom) OR (|l oad. nom >= 0)) AND
((" NOT_FI XED' I N TYPEOF(Il oad. max)) OR (load.max >= 0)));
END_FUNCTI ON;

10.6.7.1 Description

The non_negative_capacitance function checks every instance of capacitance_value. If the
numeric value exists (i.e. min, nom or max), then it is greater than, or equal to, zero.
This function is used to ensure that the load capacitance of a port is not negative.
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10.6.7.2 Used by

capacitance_value
10.6.8 minomax_value

ENTI TY m nomax_val ue;
mn, nom max : number _or _not fixed;
| NVERSE
cont ai ni ng_capaci tance_val ue
SET [0: 1] OF capacitance_val ue FOR range;
cont ai ni ng_m nomax_property
SET [0: 1] OF mi nomax_property FOR has_val ue;
cont ai ni ng_m nomax_property_override
SET [0:1] OF m nomax_property override FOR overriding_val ue;
WHERE
cont ai nnent _constrai nt
(* Each "m nomax_val ue" is defined in only one place *)
SI ZEOF( cont ai ni ng_capaci tance_val ue) +
SI ZEOF( cont ai ni ng_m nomax_property) +
SI ZEOF(cont ai ni ng_nm nomax_property override) = 1;

valid m n_nom max_val ue :
(* If any one of the attributes has a numeric value, then they
are in
non- decr easi ng order. *)
valid_range(m n, nom nmax);
END_ENTI TY;

10.6.8.1 Description

A minomax_value specifies a minimum, nominal and maximum range of values. The attribute
value may be expressed as a number_token. If the value is not_fixed, the unconstrained flag
states that there is no restriction specified on the value of the attribute; the undefined

flag states that no information is provided for the attribute's value. If any one of the attributes
has a numeric value, then they are in non-decreasing order.

10.6.8.2 Used by

capacitance_value minomax_property minomax_property override
10.6.9 number_or_not_fixed

TYPE number _or _not fi xed
= SELECT( number _t oken, not_fixed);
END_TYPE;

10.6.9.1 Description

A number_or_not_fixed is either a number_token, or a not_fixed. It is used in the definition
of a minomax_value.

10.6.9.2 Used by

minomax_value
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10.6.10 not_fixed

TYPE not _fi xed
= ENUMERATI ON OF (undefined, unconstrained);
END_TYPE;

10.6.10.1 Description

A not_fixed is a flag which has two values. When not_fixed is used as the type of an attribute,
the unconstrained value states that there is no restriction specified on the value of the
attribute; the undefined value states that no information is provided for the attribute's value.
This is used in the definition of minomax_value.

10.6.10.2 Used by

number_or_not_fixed
10.6.11 valid_range

FUNCTI ON val i d_range
(numl, num2, num3 : nunber_or_not _fixed) : BOOLEAN;
RETURN( not _greater _than(numl, nun2) AND
not greater_than(nun2, nunm3) AND
not _greater_than(numl, nunm3));
END_FUNCTI ON;

10.6.11.1 Description

The valid_range function checks that, if any one of the parameters (i.e. num1, num2 or num3)
has a numeric value, then they are in non-decreasing order.

10.6.11.2 Used by

minomax_value
10.6.12 not_greater_than

FUNCTI ON not _greater _than
(N1, N2 : nunmber_or_not_fixed) : BOOLEAN,
IF (' NUMBER' | N TYPEOF(N1)) AND (' NUMBER I N TYPEOF(N2)) THEN
RETURN( N1 <= N2);
ELSE
RETURN( TRUE) ;
END | F;
END_FUNCTI ON;

10.6.12.1 Description

The not_greater_than function (a) checks that both parameters (N1 and N2) have numeric
values, and (b) returns true if the value of N1 is less than or equal to the value of N2 . If either
N1, N2 or both have missing numeric values, then it always returns true.

10.6.13 unit
ENTITY unit;
i nformati on_base_unit : nunber _token;
equi val ent _si _unit . number _token;

physi cal _type : OPTIONAL SET [1:?] OF physical _di mension;
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| NVERSE
contai ning_informati on_base : information_base FOR
unit_definitions;
WHERE

uni que_physical _units

(* The same physical _unit does not appear twice in the unit entity
*
)

not _exi st s( QUERY(pt <* physical _type |

t here_exi sts(QUERY(pt1l <* physical _type — pt |
pt.basic_unit = ptl.basic_unit))));
END_ENTI TY;

10.6.13.1 Description
The unit allows definition of units other than the basic supported ones, for example, for
obtaining combinations of one or more basic units. It is possible to derive the actual

scaling factor from its attributes, information_base unit and equivalent_si_unit. The same
physical_unit does not appear twice in the unit entity.

10.6.13.2 Used by

capacitance_unit information_base integer_property minomax_property number_property
physical_dimension

10.6.14 physical_dimension

ENTI TY physi cal _di mensi on;

basic_unit : physical _unit;

exponent . exponent _val ue;
| NVERSE

containing unit : unit FOR physical type;
END_ENTI TY;

10.6.14.1 Description

A physical_dimension is used in the definition of units other than the basic supported ones.
If the exponent attribute is zero, this means that the physical _unit does not contribute to
the meaning of the unit definition.

10.6.14.2 Used by
unit
10.6.15 exponent_value

TYPE exponent val ue
= SELECT (fraction, integer_token);
END_TYPE;

10.6.15.1 Description

A exponent_value specifies the exponent of a physical_dimension.

10.6.15.2 Used by

physical_dimension
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10.6.16 fraction

ENTITY fracti on;
numer at or, denom nator : integer_token;
WHERE
val i d_denom nat or
(* The denomi nator is not equal to zero. *)
denom nat or <> O0;
END_ENTI TY;

10.6.16.1 Description

A fraction is defined by two integer_tokens; a numerator and a denominator. The value of the
denominator is not zero.

10.6.16.2 Used by

exponent_value
10.6.17 physical_unit

TYPE physical _unit
= ENUMERATI ON OF (anpere, candela, celsius, coulonb, degree,
fahrenhei t,
farad, henry, hertz, joule, kelvin, kilogram
metre,
mol e, ohm radian, second, sienens, volt, watt,
weber) ;
END_TYPE;

10.6.17.1 Description

A physical_unit specifies what Sl physical units (for example, metre, kilogram, second,
ampere) and derived S| units (for example, hertz, joule, ohm) are made available within
the information base.

10.6.17.2 Used by

physical_dimension
10.6.18 capacitance_unit

ENTI TY capacitance_unit;
referenced unit : unit; -- reference
I NVERSE
containing_cluster_interface_units
SET [0:1] OF cluster_interface _units FOR set_capacitance;
contai ning_connectivity units
SET [0:1] OF connectivity units FOR set_ capacitance;
cont ai ni ng_design_units
SET [0: 1] OF design_units FOR set_capacitance;

VHERE
contai nnent _constraints
(* Each "capacitance unit" is defined in only one place *)

SI ZEOF(cont ai ni ng_cl uster_interface_units) +
SI ZEOF( cont ai ni ng_connectivity_units) +
SI ZEOF(cont ai ni ng_design_units) = 1;
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valid referenced unit
(* The physical _type of the unit is farad. *)
valid_ unit_type(referenced unit, physical _unit.farad);
END_ENTI TY;

10.6.18.1 Description

A capacitance_unit specifies a unit which is used for the scaling of capacitance_value. The
physical type of the chosen unit is defined in farads.

10.6.18.2 Used by

cluster_interface_units connectivity units design_units
10.6.19 valid_unit_type

FUNCTI ON valid _unit_type
(chosen_unit : unit; chosen_type : physical _unit) : BOOLEAN,
RETURN( ( SI ZEOF(chosen_uni t. physical _type) = 1) AND
(chosen_unit. physical type[1l].basic_unit = chosen_type) AND
(chosen_unit. physical type[1l].exponent = 1));
END_FUNCTI ON;

10.6.19.1 Description

The valid_unit_type function returns true if the physical type of the chosen unit is same as
the chosen type.

10.6.19.2 Used by

capacitance_unit
10.6.20 name_information

ENTI TY name_i nformati on;
name_al i ases : OPTI ONAL SET [1:?] OF nane;
primary_name : nane;
| NVERSE

contai ni ng_connectivity _generic_bus

SET [0:1] OF connectivity generic_bus FOR nane;
cont ai ni ng_connectivity_generic_net

SET [0: 1] OF connectivity_generic_net FOR nane;
contai ning_i nformati on_base

SET [0:1] OF information_base FOR nane;
cont ai ni ng_gl obal port

SET [0: 1] OF gl obal _port FOR nane;
cont ai ni ng_gl obal _port _bundl e

SET [0: 1] OF gl obal _port_bundl e FOR nane;
cont ai ni ng_cel

SET [0:1] OF cell FOR nane;
contai ning_cell _representation

SET [0: 1] OF cell _representati on FOR nane;
contai ni ng_cl uster

SET [0:1] OF cluster FOR nane;
contai ning_cluster_configuration

SET [0:1] OF cluster_configuration FOR nane;
cont ai ni ng_i nstance

SET [0: 1] OF instance FOR nane;
contai ning | ocal _master_port _bundle

SET [0:1] OF | ocal _master_port_bundl e FOR nane;
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contai ni ng_master_structure_port
SET [0:1] OF master_structure_port FOR nane;
contai ning_master_structure_port bundl e
SET [0:1] OF master_structure_port_bundl e FOR nane;
contai ni ng_master _| ogi cal _port
SET [0: 1] OF master_| ogical _port FOR nane;
cont ai ni ng_master _| ogi cal _port_bundl e
SET [0:1] OF master |l ogical _port _bundl e FOR nane;
containing cell _representation_set
SET [0:1] OF cell _representati on_set FOR nane;
containing_library
SET [0:1] OF library FOR narme;
contai ning_signal _bundl e
SET [0: 1] OF signal _bundl e FOR nane;
cont ai ni ng_si gna
SET [0: 1] OF signal FOR nane;
cont ai ni ng_property
SET [0: 1] OF property FOR nane;
cont ai ni ng_desi gn
SET [0: 1] OF design FOR nane;
cont ai ni ng_desi gn_hi erarchy
SET [0: 1] OF design_hierarchy FOR name;
contai ning_port_structure
SET [0:1] OF port_structure FOR nane;
contai ning_connectivity instance_i npl enmentation
: SET [0:1] OF connectivity_instance_impl enentati on FOR nane;
WHERE
cont ai nment _const rai nt
(* Each "nane_information" is defined in only one place *)
SI ZEOF(cont ai ni ng_connectivity_generic_bus) +
SI ZEOF( cont ai ni ng_connectivity_generic_net) +
SI ZEOF( cont ai ni ng_i nformati on_base) +
SI ZEOF( cont ai ni ng_gl obal _port) +
SI ZEOF(cont ai ni ng_gl obal _port_bundle) +
SI ZEOF(contai ning_cell) +
SI ZEOF(cont ai ni ng_cel | _representation) +
SI ZEOF(cont ai ni ng_cl uster) +
SI ZEOF(cont ai ni ng_cl uster_configuration) +
SI ZEOF(cont ai ni ng_i nstance) +
SI ZEOF(cont ai ni ng_| ocal _master _port_bundle) +
SI ZEOF( cont ai ni ng_master_structure_port) +
SI ZEOF( cont ai ni ng_master_structure_port _bundle) +
SI ZEOF(cont ai ni ng_master _| ogical _port) +
SI ZEOF(cont ai ni ng_master | ogi cal _port_bundle) +
SI ZEOF(contai ning_cell representation_set) +
SI ZEOF(cont ai ning_library) +
SI ZEOF( cont ai ni ng_si gnal _bundl e) +
SI ZEOF(cont ai ni ng_si gnal ) +
SI ZEOF(cont ai ni ng_property) +
Sl ZEOF( cont ai ni ng_desi gn) +
SI ZEOF( cont ai ni ng_desi gn_hi erarchy) +
SI ZEOF(cont ai ni ng_port _structure) +
SI ZEOF(cont ai ni ng_connectivity_instance_i nmpl enentation) = 1;

uni que_al i ases
(* A "name_information" does not have two identical aliases *)
val ue_uni que(nane_al i ases);

END_ENTI TY;
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10.6.20.1 Description

A name_information defines a name for an object in the source system. It provides a primary
name which is considered to be the most important and should be used to name the object
in the target system. It also gives aliases which are considered to be secondary names of
the object.

10.6.20.2 Used by

cell cell_representation cell_representation_set cluster cluster_configuration connectivity
generic_bus connectivity_generic_net connectivity_instance_implementation design design_
hierarchy global_port global_port_bundle information_base instance library local_master_
port_bundle master_logical_port master_logical_port_bundle master_structure_port master_
structure_port_bundle name port_structure property signal signal_bundle

10.6.21 name

ENTITY nane;
di splay_name : OPTIONAL string_token;
original _name : original_name;
| NVERSE
cont ai ni ng_nanme_i nf ormati on_name
SET [0: 1] OF name_information FOR primary_nane;
contai ning_nanme_i nformati on_alias
. SET [0:1] OF nanme_information FOR name_al i ases;
WHERE
cont ai nnent _constraint
(* Each "nane" is defined in only one place *)
SI ZEOF(cont ai ni ng_name_i nformati on_nane) +
SI ZEOF(cont ai ni ng_name_informati on_alias) = 1;
END_ENTI TY;

10.6.21.1 Description

A name specifies the original_name of an object, exactly as it is known to the source system.
Also, a display_name may be defined to indicate the visual name given to the object on that
source system.

10.6.21.2 Used by

name_information original_name
10.6.22 original_name

ENTI TY ori gi nal _name;
machi ne_generated : bool ean_t oken;

name : string_token;

name_structure . OPTI ONAL name_structure;
| NVERSE

contai ni ng_nanme : name FOR ori gi nal _namne;
END_ENTI TY;

10.6.22.1 Description

An original_name is the name of an object, exactly as it is specified in the source system.
The boolean flag indicates how the name was created on the source system. If the flag is
true this indicates that the original_name was machine generated on the source system.
Otherwise the original_name was created by a user of the source system.
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10.6.22.2 Used by

name
10.6.23 name_structure

TYPE name_structure
= SELECT (nane_string, complex_nane);
END_TYPE;

10.6.23.1 Description

A name_structure specifies in detail the structural parts of a name without the use of special
characters. It should be used if the sending system uses the name_structure to specify the
structure of the design object.

10.6.23.2 Used by

original_name
10.6.24 name_string

TYPE name_string
= string_token;
END_TYPE;

10.6.24.1 Description

A name_string is a string_token that is devoid of any special characters or formats that
specify things such as structure, dimensioning and complementing in the original_name of an
object. Such special characters are defined in the system where the object was created and
may not be used in a name_string. For example, an array object name “A[0:3]” contains the

special characters ‘[’, ‘], '’ and the integers 0 and 3 which are part of a range format, thus
only the string A is a name_string.

10.6.24.2 Used by

complex_name_part_select complex_name_select name_dimension_index name_structure
10.6.25 complex_name

ENTI TY conpl ex_nane;

parts : LIST [1:?] OF conpl ex_name_sel ect;
conpl emented : bool ean_t oken;
END_ENTI TY;

10.6.25.1 Description
A complex_name is a name which has structural information embedded within it and which

can be complemented. More than one name_dimension in parts indicates that the object is
multi-dimensional.

10.6.25.2 Used by

name_dimension_index name_structure
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10.6.26 complex_name_select

TYPE conpl ex_nane_sel ect
= SELECT (conpl ex_name_part, name_di mensi on, name_string);
END_TYPE;

10.6.26.1 Description

A complex_name_select specifies the parts allowed in a complex_name.

10.6.26.2 Used by

complex_name
10.6.27 complex_name_part

ENTI TY conpl ex_nane_part;

parts : LIST [1:?] OF compl ex_name_part_sel ect;
conpl emented : bool ean_t oken;
END_ENTI TY;

10.6.27.1 Description

A complex_name_part is a part of a complex_name that has structural information embedded
within it and which can be complemented.

10.6.27.2 Used by

complex_name_part_select complex_name_select
10.6.28 complex_name_part_select

TYPE conpl ex_nane_part_sel ect
= SELECT (conpl ex_nanme_part, name_part_separator, name_string);
END_TYPE;

10.6.28.1 Description

A complex_name_part_select specifies the parts allowed in a complex_name_part.

10.6.28.2 Used by

complex_name_part
10.6.29 name_dimension

ENTI TY name_di nensi on;
indices : LIST [0:?] OF name_di mension_sel ect;
order . OPTIONAL bit order;

END_ENTI TY;

10.6.29.1 Description

The name_dimension is that part of a complex_name which specifies the size of an object by
specifying the member names and index values of the object. When the member names
and index values of an object are associated with bits, then order is used to indicate if the first
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to the last indices are from msb (most significant bit) to Isb (least significant bit) or from
Isb to msb.

10.6.29.2 Used by

complex_name_select
10.6.30 name_dimension_select

TYPE name_di mensi on_sel ect
= SELECT (integer_sequence, nane_di nension_index);
END_TYPE;

10.6.30.1 Description

A name_dimension_select specifies either a single index of a name_dimension or a range of
indices for a name_dimension.

10.6.30.2 Used by

name_dimension
10.6.31 name_dimension_index

TYPE nanme_di nmensi on_i ndex
= SELECT (conpl ex_name, integer_token, name_string);
END_TYPE;

10.6.31.1 Description

A name_dimension_index specifies an index of a name_dimension.

10.6.31.2 Used by

name_dimension_select
10.6.32 bit_order

TYPE bit_order
= ENUMERATION OF ( nmsb_to _Isb, Isb to msb );
END_TYPE;

10.6.32.1 Description
A bit_order specifies the bit order of dimensional indices. msb_to_Isb indicates that the bit

order is from most significant to least significant, and Ist_to_msb indicates that the bit order is
from least significant to most significant.

10.6.32.2 Used by

name_dimension
10.6.33 name_part_separator

TYPE name_part _separator
= string_token;
END_TYPE;
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10.6.33.1 Description

A name_part_separator is one or more characters used in the original system to separate
parts of a complex_name. No semantics is associated with these characters. For example, in
“clock&enable”, the character ‘&’ separates the name parts clock and enable.

10.6.33.2 Used by

complex_name_part_select
10.6.34 integer_sequence

ENTITY i nteger_sequence;

fromvalue : integer_token;

to_val ue : integer _token;

step : integer_token;
VWHERE

valid_step :
(* The step value does not equal zero. *)
step <> O;

val i d_sequence
(* The fromvalue, the to_value and the step satisfy the
condition
that the to_value = fromvalue + k * abs(step), for some
i nteger k. *)
(((to_value — fromvalue) MOD ABS(step)) = 0);
END_ENTI TY;

10.6.34.1 Description

An integer_sequence specifies a list of integer values. The first index value is given by the
from_value attribute and the last index value is given by the to_value attribute. The step
attribute indicates the step between each index, which may be not zero.

10.6.34.2 Used by

name_dimension_select
10.6.35 property

ENTI TY property
ABSTRACT SUPERTYPE OF ( ONEOF(private_property,
i nheritabl e_property)
AND
ONEOF( bool ean_property, integer_property,
m nomax_property, number _property,
string_property, untyped_property));

name . OPTIONAL name_information;
nested_properties : OPTIONAL SET [1:?] OF property;
owner . OPTIONAL string_ token;

| NVERSE

cont ai ni ng_cel |
SET [0:1] OF cell FOR properties;
contai ning_cell _representation
SET [0:1] OF cell _representati on FOR properti es;
contai ning_cluster
SET [0:1] OF cluster FOR properties;
contai ning_cluster_configuration
SET [0:1] OF cluster_configuration FOR properties;
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cont ai ni ng_connectivity_generic_bus

SET [0: 1] OF connectivity_generic_bus FOR properties;
contai ni ng_connectivity_generic_net

SET [0:1] OF connectivity generic_net FOR properties;
contai ni ng_i nstance

SET [0: 1] OF instance FOR properties;
contai ni ng_i nstance_port_annot ate

SET [0:1] OF instance_port_annotate FOR new_properti es;
contai ning_instance_port_attributes

SET [0:1] OF instance_port_attributes FOR new properties;
contai ning_i nstance_port_bundl e_attri butes

SET [0: 1] OF instance_port_bundl e_attributes FOR

new_properties;

contai ning_interconnect _annot ate

SET [0:1] OF interconnect_annotate FOR new properties;
contai ning_l ocal _master_port_bundl e

SET [0: 1] OF local _naster_port_bundl e FOR properties;
contai ni ng_master _| ogi cal _port

SET [0:1] OF master | ogical _port FOR properties;
contai ni ng_master _| ogi cal _port_bundl e

SET [0: 1] OF master_|l ogical _port_bundle FOR properties;
cont ai ni ng_mast er _port_annot ate

SET [0:1] OF master_port_annotate FOR new properties;
cont ai ni ng_occurrence_annotate

SET [0: 1] OF occurrence_annotate FOR new_instance_properties;
contai ni ng_port_structure

SET [0: 1] OF port_structure FOR properties;
cont ai ni ng_property

SET [0:1] OF property FOR nested _properties;
cont ai ni ng_si gna

SET [0: 1] OF signal FOR properties;
cont ai ni ng_si gnal _annot ate

. SET [0:1] OF signal _annotate FOR new properties;
END_ENTI TY;

10.6.35.1 Description

A property either a private_property or an inheritable_property. While it is either a
private_property or an inheritable_property it can be a boolean_property, integer_property,
minomax_property, number_property, string_property, or an untyped_property. A property
associates a name value pair with an object. It can be either private or inheritable. An
inheritable_property is be either fixed or not fixed. A property may have a singular value of a
specified type. For example, a property can be a boolean_property which has its value
restricted to be a boolean. If a property is untyped, it does not have a value.

10.6.35.2 Used by

cell cell_representation cluster cluster_configuration connectivity_generic_bus connectivity
generic_net instance instance_port_annotate instance_port_attributes instance_port_bundle_
attributes interconnect_annotate local_master_port_bundle master_logical_port master_
logical_port_bundle master_port_annotate name_information occurrence_annotate port_
structure property property_override signal signal_annotate

10.6.36 private_property

ENTI TY private_property
SUBTYPE OF (property);
| NVERSE
cont ai ni ng_gl obal port
SET [0: 1] OF gl obal _port FOR properties;
cont ai ni ng_gl obal _port _bundl e
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SET [0: 1] OF gl obal _port_bundl e FOR properties;
contai ning_i nformati on_base

SET [0:1] OF i

containing library

SET [0:1] OF |

cont ai ni ng_si gnal _

nf ormati on_base FOR properties;

i brary FOR properti es;
bundl e

SET [0: 1] OF signal _bundle FOR properties;
containing cell _representation_set
SET [0:1] OF cell _representati on_set FOR properties;

cont ai ni ng_desi gn

WHERE

SET [0: 1] OF design FOR properties;

cont ai nnent _constrai nt

SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
S| ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
SI ZEOF (cont ai ni
END_ENTI TY;

10.6.36.1 Description

ng cell) +

ng cell _representation) +
ng_cluster) +
ng_cluster_configuration) +
ng_connectivity generic_bus) +
ng_connectivity generic_net) +
ng_design) +

ng_gl obal _port) +

ng_gl obal _port_bundle) +

ng i nformati on_base) +
ng_instance) +

ng_instance_port _attributes) +
ng_instance_port_bundle_attributes) +
ng_library) +

ng | ocal _master _port_bundle) +
ng_master | ogical port) +
ng_master | ogical _port_bundle) +
ng_nast er _port_annotate) +
ng_occurrence_annotate) +

ng _port_structure) +
ng_property) +

ng _signal) +

ng_signal _annotate) +

ng_signal bundle) +

ng cell _representation_set) = 1;

A private_property is a property which is private to an object. Its value is not inherited when
the object is referenced, nor can it be overridden by a property_override.

10.6.36.2 Used by

cell_representation_set design global port global port bundle information_base library

signal_bundle

10.6.37 inheritable_property

ENTI TY inheritabl e property
SUBTYPE OF (property);
is fixed : bool ean_token;

WHERE

cont ai nnent _constrai nt

SI ZEOF(cont ai ni ng_
SI ZEOF( cont ai ni ng_
SI ZEOF( cont ai ni ng_
SI ZEOF( cont ai ni ng_

cell) +

cell _representation) +
cluster) +
cluster_configuration) +
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SI ZEOF( cont ai ni ng_connectivity_generic_bus) +

SI ZEOF( cont ai ni ng_connectivity_generic_net) +

SI ZEOF(cont ai ni ng_i nstance) +

SI ZEOF(cont ai ni ng_i nstance_port_annotate) +

SI ZEOF(cont ai ni ng_i nstance_port_attributes) +

SI ZEOF( cont ai ni ng_i nstance_port_bundl e_attri butes) +

SI ZEOF( cont ai ni ng_i nterconnect _annotate) +

SI ZEOF(cont ai ni ng_| ocal _master _port_bundle) +

SI ZEOF(cont ai ni ng_master _| ogical _port) +

SI ZEOF(cont ai ni ng_master | ogi cal _port_bundle) +

SI ZEOF(cont ai ni ng_nmaster_port_annotate) +

SI ZEOF( cont ai ni ng_occurrence_annot ate) +

SI ZEOF(cont ai ni ng_port _structure) +

SI ZEOF(cont ai ni ng_property) +

SI ZEOF(cont ai ni ng_si gnal ) +

SI ZEOF( cont ai ni ng_si gnal _annotate) = 1;
END_ENTI TY;

10.6.37.1 Description

An inheritable_property is a property of an object with the characteristic that the value of that
property is inherited when the object is referenced. An inheritable_property may either be
fixed or not fixed. If it is not fixed, its value may be changed by a property_override at the
point at which the object is referenced.

10.6.37.2 Used by

property override
10.6.38 boolean_property

ENTI TY bool ean_property

SUBTYPE OF (property);

has_val ue : OPTI ONAL bool ean_t oken;
END_ENTI TY;

10.6.38.1 Description

A boolean_property is a property which has its value specified by a boolean.

10.6.38.2 Used by

boolean_property_override
10.6.39 integer_property

ENTI TY i nteger_property
SUBTYPE OF (property);

has_val ue : OPTI ONAL i nt eger _token;
referenced unit : OPTIONAL unit; -- reference
END_ENTI TY;

10.6.39.1 Description

An integer_property is a property which has its value specified by an integer.

10.6.39.2 Used by

integer_property_override
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10.6.40 minomax_property

ENTI TY m nomax_property
SUBTYPE OF (property);

has_val ue . OPTI ONAL m nomax_val ue;
referenced unit : OPTIONAL unit; -- reference
END_ENTI TY;

10.6.40.1 Description

A minomax_property is a property which has its value specified by a minomax_value.

10.6.40.2 Used by

minomax_property_override minomax_value
10.6.41 number_property

ENTI TY numnber _property
SUBTYPE OF (property);

has_val ue . OPTI ONAL nunber _token;
referenced unit : OPTIONAL unit; -- reference
END_ENTI TY;

10.6.41.1 Description

A number_property is a property which has its value specified by a number.

10.6.41.2 Used by

number_property override
10.6.42 string_property

ENTI TY string_property

SUBTYPE OF (property);

has_value : OPTIONAL string_token;
END_ENTI TY;

10.6.42.1 Description
A string_property is a property which has its value specified by a string.

10.6.42.2 Used by

string_property_override
10.6.43 untyped_property

ENTI TY untyped _property
SUBTYPE OF (property);
END_ENTI TY;

10.6.43.1 Description

An untyped_property is a property which does not have a value.
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10.6.43.2 Used by

untyped_property_override
10.6.44 property_override

ENTI TY property_override
ABSTRACT SUPERTYPE OF ( ONEOF( bool ean_property_overri de,
i nt eger _property_override,
m nomax_property override,
nunber _property _override,
string_property_override,
untyped_property_override));

nested_override : OPTIONAL SET [1:7?] OF
property_override;
overri dden_property . property; -- reference
overridden_property_is fixed : bool ean_t oken;
overridden_inheritable_property : inheritable_property; -- for
model only
| NVERSE

cont ai ni ng_expandabl e_ext ernal _occurrence_annot at e
SET [0: 1] OF expandabl e_external _occurrence_annotate
FOR overridi ng_view _properties;
cont ai ni ng_expandabl e_i nt ernal _occurrence_annot at e
SET [0: 1] OF expandabl e_internal _occurrence_annotate
FOR overriding_view properties;
cont ai ni ng_expandabl e_ext ernal _occurrence_hi erarchy_annot ate
SET [0: 1] OF expandabl e_external _occurrence_hi erarchy_annot ate
FOR overriding_view properties;
cont ai ni ng_expandabl e_i nternal _occurrence_hi erarchy_annot ate
SET [0: 1] OF expandabl e_internal _occurrence_hierarchy_annotate
FOR overridi ng_view _properties;
contai ning_instance_for_cell _override
SET [0: 1] OF instance FOR overriding_cell_properties;
contai ning_instance_for_cluster_override
SET [0:1] OF instance FOR overriding cluster_properties;
contai ning_instance_port_attributes
SET [0: 1] OF instance_port_attributes
FOR overridi ng_properties;
contai ning_instance_port_annotate
SET [0:1] OF instance_port_annotate
FOR overridi ng_properties;
contai ning_i nstance_port_bundl e_attri butes
SET [0: 1] OF instance_port_bundl e_attributes
FOR overridi ng_properties;
contai ning_i nterconnect _annot ate
SET [0: 1] OF interconnect_annotate
FOR overridi ng_properties;
cont ai ni ng_master _port_annot ate
SET [0:1] OF master _port_annotate FOR overriding_properties;
contai ni ng_occurrence_annotate for_cell _override
SET [0: 1] OF occurrence_annotate
FOR overriding_cell _properties;
contai ni ng_occurrence_annotate_for_cluster_override
SET [0: 1] OF occurrence_annotate
FOR overriding cluster_properties;
cont ai ni ng_occurrence_annotate_for_instance_override
SET [0: 1] OF occurrence_annotate
FOR overridi ng_i nstance_properties;
contai ni ng_occurrence_hierarchy_annotate_for_cell override
SET [0: 1] OF occurrence_hierarchy_annotate
FOR overriding_cell _properties;
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cont ai ni ng_occurrence_hi erarchy_annotate_for_cluster_override
SET [0: 1] OF occurrence_hi erarchy_annotate
FOR overriding cluster_properties;
contai ning_property_override
SET [0:1] OF property override FOR nested override;
cont ai ni ng_si gnal _annot ate
SET [0: 1] OF signal _annotate FOR overridi ng_properties;
contai ning_connectivity instance_i npl enmentation
SET [0: 1] OF connectivity_instance_inplenmentation
FOR overriding _structure_properties;

UNI QUE

uni que_property

(* I'n a given context, there is only one "property_override" for

a given "property". *)

cont ai
cont ai
cont ai
cont ai
cont ai
cont ai
cont ai
cont ai
cont ai
cont ai
cont ai
cont ai
cont ai
cont ai
cont ai
cont ai
cont ai
cont ai
cont ai

ni
ni
ni
ni
ni
ni
n
n
n
n
n
n
ni
ni
ni
ni
ni
ni
ni

ng_expandabl e_external _occurrence_annot at e,
ng_expandabl e_external _occurrence_hi erarchy_annot at e,
ng_expandabl e_i nternal _occurrence_annot at e,
ng_expandabl e_i nternal _occurrence_hi erarchy_annot at e,

ng _instance_for_cell _override,
ng_instance_for_cluster_override,
ng_i nstance_port_attributes,

ng_i nstance_port_annot at e,
ng_instance_port_bundle_attributes,
ng_i nterconnect _annot at e,

ng_mast er _port_annot at e,
ng_occurrence_annotate_for_cell _override,
ng_occurrence_annotate_for_cluster_override,
ng_occurrence_annotate_ for_instance_override,
ng_occurrence_hierarchy _annotate for_cell _override,
ng_occurrence_hierarchy_annotate for_cluster_override,
ng_property_override,

ng_si gnal _annot at e,

ng_connectivity instance_inpl ementati on,

overridden_property;

VWHERE

cont ai nnment _constrai nt
SI ZEOF (cont ai ni ng_expandabl e_external _occurrence_annotate) +

S| ZEOF

(contai ni ng_expandabl e_external _occurrence_hi erarchy_annotate) +
SI ZEOF (contai ni ng_expandabl e_i nternal _occurrence_annotate) +

S| ZEOF

(cont ai ni ng_expandabl e_i nternal _occurrence_hi erarchy_annotate) +
(containing_instance for_cell _override) +

S| ZEOF
S| ZEOF
S| ZEOF
S| ZEOF
S| ZEOF
S| ZEOF
S| ZEOF
S| ZEOF
S| ZEOF
S| ZEOF
S| ZEOF

(containing_
(containing_

nstance_for_cluster_override) +
nstance_port _attributes) +

(containing_instance_port_annotate) +

(contai ning_

nstance_port _bundl e_attributes) +

(containing_interconnect_annotate) +

(containing _master_port_annotate) +

(containing _occurrence_annotate for_cell _override) +
(contai ning_occurrence_annotate_for_cluster_override) +

(cont ai ning_occurrence_annotate_for_instance_override) +

(containing _occurrence_hierarchy _annotate for_cell _override) +

S| ZEOF

(contai ning_occurrence_hierarchy_annotate_for_cluster_override) +
SI ZEOF (contai ning_property_override) +
SI ZEOF (contai ning_signal _annotate) +
SI ZEOF (containing _connectivity instance_inplenmentation) = 1;

val i d_property
(* The overridden_property is inheritable. *)
overridden_i nheritable property :=: overridden_property;
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val i d_overridden_property :
(* The overridden_property is not fixed. *)
NOT overridden_inheritable _property.is_fixed;
END_ENTI TY;

10.6.44.1 Description

A property_override is either a boolean_property override, integer_property_override,
minomax_property_override, number_property _override, string_property_override, or an
untyped_property override. A property override overrides the value of an inheritable_
property. If the overridden property is untyped, then no overriding value is specified. It is
possible to fix the overridden property which means that no further property_override can be
made to that inheritable property.

10.6.44.2 Used by

connectivity_instance_implementation expandable_external_occurrence_annotate expand-
able_external_occurrence_hierarchy_annotate expandable_internal_occurrence_annotate
expandable_internal_occurrence_hierarchy annotate instance instance_port_annotate in-
stance_port_attributes instance_port_bundle_attributes interconnect_annotate master_port_
annotate occurrence_annotate occurrence_hierarchy annotate property_override signal_
annotate

10.6.45 boolean_property_override

ENTI TY bool ean_property_override
SUBTYPE OF (property_override);
SELF\ property_override.overridden_property : bool ean_property; --
reference
overriding_val ue : bool ean_t oken;
END_ENTI TY;

10.6.45.1 Description

A boolean_property override is a property override which overrides the value of a
boolean_property.

10.6.46 integer_property_override

ENTITY i nteger _property_override
SUBTYPE OF (property_override);

SELF\ property_override.overridden_property : integer_property; --
reference
overriding value : integer_token;
END_ENTI TY;

10.6.46.1 Description

An integer_property override is a property override which overrides the value of an
integer_property.

10.6.47 minomax_property_override

ENTI TY m nomax_property_override
SUBTYPE OF (property_override);
SELF\ property_override.overridden_property : m nomax_property; --
reference
overriding_value : m nomax_val ue;
END_ENTI TY;

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



62016 O IEC:2003(E) - 187 —

10.6.47.1 Description

A minomax_property _override is a property override which overrides the value of
minomax_property.

10.6.47.2 Used by

minomax_value
10.6.48 number_property_override

ENTI TY number _property_overri de
SUBTYPE OF (property_override);
SELF\ property_override.overridden_property : nunmber_property; --
reference
overriding value : nunber _token;
END_ENTI TY;

10.6.48.1 Description

A number_property override is a property_override which overrides the value of
number_property.

10.6.49 string_property_override

ENTI TY string_property_override
SUBTYPE OF (property_override);
SELF\ property_override.overridden_property : string_property; --
reference
overriding value : string_token;
END_ENTI TY;

10.6.49.1 Description

A string_property_override is a property_override which overrides the value of
string_property.

10.6.50 untyped_property_override

ENTI TY untyped _property_override
SUBTYPE OF (property_override);
SELF\ property_override.overridden_property : untyped_property; --
reference
END_ENTI TY;

10.6.50.1 Description

An untyped_property _override is a property_override which overrides an untyped_property.

is used to override the sub-properties of an untyped_property.

10.6.51 not_exists

FUNCTI ON not _exi sts
(s : AGGREGATE OF GENERI C) : BOOLEAN;
RETURN( SI ZEOF(s) = 0);

END_FUNCTI ON;

a
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10.6.51.1 Description

The not_exists function returns true if the size of an aggregation is equal to zero. It is used to
check the size of the result aggregation from an EXPRESS QUERY expression. For example,
if a constraint is written as: not_exists(QUERY(i <* source_aggregation | condition)), it can be
interpreted as “there does not exist an i within the source_aggregation which satisfies the
given condition”.

10.6.51.2 Used by

cell_representation_set connectivity_generic_bus connectivity_generic_net connectivity
instance_implementation connectivity_net  connectivity_ripper  expandable_external_
occurrence_annotate expandable_external_occurrence_hierarchy annotate expandable_
internal_connectivity_occurrence_annotate expandable_internal_connectivity_occurrence_
hierarchy_annotate expandable_internal_occurrence_annotate expandable_internal _
occurrence_hierarchy_annotate global_port_bundle instance instance_port_annotate
instance_port_attributes instance_port_bundle_attributes interconnect_annotate internal_
connectivity_view local_master_port_bundle master_logical_port_bundle master_port_

annotate occurrence_annotate occurrence_hierarchy_annotate port_structure signal signal_

annotate signal_bundle unit
10.6.52 there_exists

FUNCTI ON t here_exi sts
(s : AGGREGATE OF GENERI C) : BOOLEAN;
RETURN( SI ZEOF(s) > 0);

END_FUNCTI ON;

10.6.52.1 Description

The there_exists function returns true if the size of an aggregation is greater than zero. It is
used to check the size of the result aggregation from an EXPRESS QUERY expression.
For example, if a constraint is written as: there_exists(QUERY(i <* source_aggregation |

condition)), it can be interpreted as “there exists at least an i within the source_aggregation
which satisfies the given condition”.

10.6.52.2 Used by

connectivity_generic_bus connectivity _generic_net connectivity _net connectivity_ripper
internal_connectivity _view occurrence_annotate unit

11 Index

This Core Model of the electronics domain contains the following object definitions.

B
- Dbidirectional_instance_port_annotate
- bidirectional_instance_port_attributes
- bidirectional_master_logical_port
« bidirectional_master_port_annotate
- bit_order
« boolean_property
« boolean_property override
+ boolean_token
C

« capacitance_unit

« capacitance_value
- cell

- cell_representation
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cell_representation_set
character_encoding
check_derived_recursion
check_non_recursive_member_cell_representation_sets
check_previous_recursion
check_structural_connectivity
check_valid_joined_instance_ports
check_valid_member_ports
check_valid_port_structure_members
check_valid_status_in_previous_version
cluster

cluster_configuration
cluster_interface
cluster_interface_units

compare_date

complex_name

complex_name_part
complex_name_part_select
complex_name_select
connectivity_bus
connectivity_bus_slice
connectivity_generic_bus
connectivity_generic_net
connectivity_instance_implementation
connectivity_net

connectivity_ripper
connectivity_sub_bus
connectivity_sub_net
connectivity_units

copyright

date

design
design_hierarchy
design_units
documentation

expandable_external_cluster_configuration
expandable_external_design_hierarchy
expandable_external_instance_configuration
expandable_external_occurrence_annotate
expandable_external_occurrence_hierarchy annotate
expandable_internal_cluster_configuration
expandable_internal_connectivity_design_hierarchy
expandable_internal_connectivity _instance_configuration
expandable_internal_connectivity_occurrence_annotate
expandable_internal_connectivity_occurrence_hierarchy_annotate
expandable_internal_connectivity _view_configuration
expandable_internal_design_hierarchy
expandable_internal_instance_configuration
expandable_internal_occurrence_annotate
expandable_internal_occurrence_hierarchy annotate
exponent_value

external_cell

external_cell_representation

external_cluster

external_cluster_configuration
external_cluster_instance

external_connectivity_view
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external_design_hierarchy
external_instance_configuration
external_library
external_occurrence_annotate
external_occurrence_hierarchy_annotate

find_instance_port_attributes
flatten_global_port_bundle
flatten_instance_structure_port
flatten_local _master_port_bundle
flatten_master_logical_port_bundle
flatten_signal_bundle

fraction

global_port
global_port_bundle
global_port_or_global_port_bundle

information_base
inheritable_property
input_instance_port_annotate
input_instance_port_attributes
input_master_logical_port
input_master_port_annotate
instance

instance_configuration
instance_member_logical_port
instance_member_structure_port
instance_port_annotate
instance_port_attributes
instance_port_bundle_attributes
instance_structure_port
instance_structure_port_bundle
integer_property
integer_property_override
integer_sequence
integer_token
interconnect_annotate
internal_cell
internal_cell_representation
internal_cluster
internal_cluster_configuration
internal_cluster_instance
internal_connectivity _view
internal_design_hierarchy
internal_instance_configuration
internal_library
internal_occurrence_annotate
internal_occurrence_hierarchy _annotate
is_unused_externally

joined_master_logical_port_set
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L

leaf_external_cluster_configuration
leaf_external_design_hierarchy
leaf_external_instance_configuration
leaf_external_occurrence_annotate
leaf_external_occurrence_hierarchy_annotate
leaf_internal_cluster_configuration
leaf_internal_design_hierarchy
leaf_internal_instance_configuration
leaf_internal_occurrence_annotate
leaf_internal_occurrence_hierarchy_annotate
library

load_value

local_master_port_bundle

master_logical_port

master_logical_port_bundle
master_logical_port_or_master_logical_port_bundle
master_port_annotate

master_structure_port
master_structure_port_bundle
master_structure_port_or_master_structure_port_bundle
minomax_property

minomax_property_override

minomax_value

must_join_port_set

name
name_dimension
name_dimension_index
name_dimension_select
name_information
name_part_separator
name_string

name_structure
non_negative_capacitance
non_permutable_master_logical_port_set
non_permutable_relationship
non_permutable_structure
non_permutable_structure_size
not_exists

not_fixed

not_greater_than
not_recursive_signal_bundle
number_or_not_fixed
number_property
number_property override
number_token

occurrence_annotate
occurrence_hierarchy_annotate
only_one_information_base
ordered_port_structure
original_name
output_instance_port_annotate
output_instance_port_attributes
output_master_logical_port
output_master_port_annotate
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permutable _master port_set
permutable_relationship
permutable_structure
permutable_structure_equal_member_size
permutable_structure_size
physical_dimension
physical_unit

port_structure
positive_integer_token
private_property

property

property override

referenced_interconnect
related_cell_representation

section

section_element

signal

signal_annotate
signal_bundle
signal_or_signal_bundle
string_property
string_property_override
string_token

there_exists
time
time_stamp

unconfigured_instance

unit

unordered_port_structure
unspecified_direction_instance_port_annotate
unspecified_direction_instance_port_attributes
unspecified_direction_master_logical_port
unspecified_direction_master_port_annotate
untyped_property

untyped_property_override

valid_date
valid_range
valid_unit_type
version_information

weak_joined_port_set
written
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