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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/%f‘e{red to as “IEC

Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natj

itted
in the |subject dealt with may participate in this preparatory work. Internatio rr%
governmental organizations liaising with the IEC also participate in this prepapdt borg
with the International Organization for Standardization (ISO) in accordance et
agreemfent between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, ‘as nea
consengus of opinion on the relevant subjects since each technica
interested IEC National Committees.

3) IEC Pu : cepted by IE
Commi ¢ technical con
Publications is accurate, i € i W ey are used
misintefpretation by any end user.

4) In orde ati undertake to apply IEC H
transpal i egiohal publications. Any
betwee }
the latt¢r.

5) IEC pr
equipmpe

6) All users should ensure tha{ the

7) No liabllity shall attach
membefs of its technic
other damage of any n S
expenses arising ou blicati i , this IEC Publication or any
Publicati .

8) Attentig
indispe

9) Attentid hat’'some of the elements of this IEC Publication may be thq
patent fi esponsible for identifying any or all such patent rights.

Internat

automat

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

interested
and non-

es closely
brigined by

imternational
ion from all

C National
fent of IEC
or for any

ublications
divergence
ndicated in

le for any
xperts and
damage or

fees) and
other IEC

lications is

subject of

8: Design

hics and

(EIA), for

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

for IEC to reproduce and exploit the information contained herein.

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

e 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 create enhancmg the
industry reenmet vity—consens . v Versi 1.0
(www.edif.

The chosp ipti i i , Jofi 10303-11.

It is nece i i atl i provide a
formal definiti ign i i e i e compliant CAD
systems.| The benefits of a formal ipti - S N iity” to provide an
unambiglious representation of concepts, attributes” and_relati bal rules
and constraints that may be applied. By having such a descrip 'n i possible to heck the

consistency and the correctness of the (0.7 -pomt for
further development. It also facilitateg the :
based on this Core Model, as the actyal 1}
the modgq|l.

i against

This Corg ) lectronics
domain. Future parts o i e SN i de other
categorig Q ation, the
PCB domnjain,

In order |to faci
have beg¢n used In
domain. ]

e objects
ectronics

« Entitip pport for

defin
. Coné 1 ays true.
They|he when the

modg|l i
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CORE MODEL OF THE ELECTRONICS DOMAIN

1 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 Coreg
separate

schema ig provided.

e The f
a cell

A circuit may be divided into cells which, in turn, may

cells,

cell representations and their instances.

e The |design_hierarchy_model schema des
hierarchy.
The definition of a design requires ons (views) of desig
in the hierarchy are selected. This a configured design H
This concept is similar to the confi ign in VHDL and is relate
selection mechanisms ain information models in
The (¢

speci
e Thegd
This
energ
subdi

o tH
lg

L

g

« th
o

Model consists of 10 schemas. Each of them is presented ja\this dogun

chapter. At the beginning of each chapter, a descriptig

ierarchy_model schema describes the hierarchical in
may be divided into other cells.

ent as a
sponding

the way

nto other
possible

currence

h objects
ierarchy.
 to view
industry.
j design-

icell.
nation or
re Model
a given
hnectivity

hnectivity

bvel of a

S

fructural connectivity information describes the connectivity, for a given |

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.

e 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.

e 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.

0

2 Refdgrence documents

IEC 61690-1:2000, Electronic design interchange format (EDIF,
IEC 61690-2:2000, Electronic design interchange format (ED

sentation
nhanual

ISO 13043
and exch

3 Gen

This stan the Core
Model. T at of relationship between entities
(ownersqip and reference): iti i 3 uniqueness in aggregates, default
values, empty sets and

3.1 Ownership and refere

An object is sai : of anpthér object, if the latter can only exist in the context
of the fomer. Fro Sl ' hie information model, this means that an instance of

the “own if, there is an instance of the owner object. Any given
instance j \ exactly one owner. Some examples of owner relgtionships
are provi

By cont< i ject references another object, the existence of the latter is not dependent
on the exi er. In the information model this means that the existence of an
instance object is not related to the existence of any instance of the object
that refef iven instance may be referenced by any number of other |nstances
unless stpted 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; RN

END_ENTI TY:

ENTITY cell

| NVERSE
containing _library : I|brary E I 1
END_ENTI TY;

Figure 1 |p
In this example, ownership is modelled
clause. l{s meaning is that, for every j
library that contains that cell instance.

ing the EXPRESS INVERSE
. there is exactly one instance of the

There arge cases, howeve wh DyES ayé several potential owners. The|example
in Figur¢ 2 shows [ jol~object may be created in the context of a
connectiyity generic_ i

The owner relati ip 3 sing the INVERSE clause. Its meaning is that there
may exist, 5 he\eonnectivity _generic_net and, at most, one instance of
a connegtivity _ contain a given documentation instance. However,
any instz entation may exist as a member of the “documgnt” SET
in a conf [ or as a member of the “document” SET in a
connectipi , but not as all of them. Therefore, a domain fule (the
WHER in order to ensure that there is only one ownel of the
documen the database. Of course, there are other objects that reference
that docl
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ENTI TY connectivity_generic_net
ABSTRACT SUPERTYPE OF ( ONEOF(connectivity net,
connectivity sub_net));

docunent : OPTIONAL SET [1:7?] OF docunentation;
END_ENTI TY:
ENTI TY connectivity_generic_bus

ABSTRACT SUPERTYPE OF (ONEOF(connectivity_bus,
connectivity_bus_slice,

CONMMECtT Vity_sSub_bus) ),
docynment : OPTIONAL SET [1:7?] OF docunentation;

END_ENTI TY:

ENTI TY docunent ati on;

| NVERSE
contfai ni ng_generic_net:
SHT [0:1] OF connectivit
contjai ni ng_generi c_bus:
SHT [0: 1] OF connectivit
WHERE
contfai nment _const
(*f Each "docu
SI{ZEOF( cont aj_ni
SI{ZEOF( cont i N

END_ENTI TY:

3.1.2

The refé
us consiq
possible
global_p
contain @ s cal-port-becauss

order to increase the readability of the model,_the references to other o

such. Figure 3 gives an example of object referencing.

ects. Let
ince it is
tion, the
does not
by it. In
bjects are tagged as

ENTI TY mast er | ogi cal _port;

default_connection : OPTI ONAL gl obal port; -- reference

END_ENTI TY:

Figure 3 — The reference mechanism
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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:?] OF docunentation;

status_of _copyright : OPTIONAL SET [1:?] OF copyright;

status_of written : OPTIONAL SET [1:?] OF written; TN
VHERE

uni que_st atus_of _copyri ght:
val ue_uni que(status_of copyright);
uni que_status_of _written:
vdl ue_uni que(status_of _written);
uni que_docunent :
vdl ue_uni que(docunent);
END_ENTI TY;

copyright
entation,

The exar
informati
copyright

3.3 Default values

e actual
does not

The default values,
implementations rathe

contain a specification
3.4 Optional v:

In EXPR

0 elements can be described by either

e OPTI l[imt] OF base_type, orby

+ SET( O OF base_type.

However odelled by the two descriptions are quite different. An OPTI ONAL
SET sho t tirat 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 meang of its interface. These concepts are described in the following

4.1 T:—le information base

An information_base describes the data that can be found in thé databs comgpliant CAD
system. This information may include libraries, designs, glopal_ | bundles
and unit |[definitions. The Core Model is an information médel i information
base. All the entities defined in the Core Model k ire indi , to the

informatipn_base object. The model of the information ba ity X d in the
informatipn_base_model schema. A partial EXPRES S

4.2 GlI

Certain on by several modules of an
electroni¢ g the concept of global port{ which is
modelled \edefined in the information_pase and
are, therefore, visible in a d in this information base

It is someti i pofts as if they were a single port. I order to
do this the Core : )t of port bundle. A port bundle provides a means of
creating ja stru ‘@ ( i f i in the same
context. |n the case rt_bundle

entity.

Both the be_model
schema.

4.3 Lib

A library idns of the
Core Mo

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 hare the
same in cluster.
A cluster cluster
is subtyped into internal_cluster and external_cluster which are i | cell and
external |cell respectively. An internal_cluster may only contaig’in g Entations,
and an external _cluster only external_cell_representations. T - entity is
given in fhe hierarchy_model schema. A partial EXPRESS vailablg

Cell reprg 1 | of the same cell that have a

close rel
provided
model fo

Simple ann¢tation is
ason for the grouping. The
ajerarchy _model schema.

4.6 Cdll representations

A cell_re j i \ S 3 cel/l/At present, the Core Model[supports
only one B S € 9 ivityyview. Future versions of the model will
be exten . i h/as schematic and pcblayout, ag well as
with symbols. A cell ther an internal_cell_representatipn or an

external_|cell _represe ) |_cell_representation belongs to an interngl_cluster
and desgribes @v | cell \Si % An external_cell _representation belonzs to an
external |cluster de i n.externgl_cell. An internal_cell_representation can |establish
a direct frelationshjpg\ wi epresentations in order to provide versioning jJand data

managen ‘ i ion. Hgnce, an internal_cell_representation may bge a new
version ¢f anather ce ssentation of the same type or may be derived fron| another
cell_repr 5 internal_cell_representation is derived from | another
cell_repregs can be different. The interface of a cell representation is
obtame{

|_representation entity can be found in the hierarchy _model| schema.
A partial internal_connectivity_view and external_connectivity _view arg 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 inte ace. The same

master lzg:ca.’ port—may—be—referenced—by—mere—thar—enre—master per_bundle.
However [ bundle,
either directly or indirectly. >

The avai _ |_port_ ed by the
master_gtructure_port_bundle entity. A master_logical _port_bub iated with

more thah one master_structure_port_bundle.

A structured port can be defined in the interface of a/cluster b ! - re entity.
A port_ s{ructure describes a possible structuring of|the(s dles of a
cluster interface. It can represent either an orde

The models for the master_logical po [ bundle,
master_gtructure_port_bundle and por : ny_model
schema. | Partial EXPRESS-G diagra - are also
available

4.8 Instances

A cluster]
The insta
instance|

us enabling the creation of a design hierarchy.
& cluster. The interface of the instance consists of
»_structure_port_bundles which must f[eference

master_S cture _port_bundles defined in the interfage of the
instantiated cluster. \f vidthwof thé instance is greater than one, the instance rgpresents
an arrayed i

The a instantiation mechanism is that the choice of a particular
cell_repr { be delayed until the complete design is configured. For example, a
connectiyi iew may conhtain instances of clusters of other cells. When the connectjvity view

is configy ] nces 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” attrthhe instance

entity. port —in the interface  of a member of the jnstance | modelled by the

instance | member_ logical_port and instance_member_structure_port ¢
}tance_
2 and

The mofdels for the instance structure port, instance_membe
member |structure_port, instance_structure_port_bundle, jrista
instance | port_bundle_attributes entities are given in the hierar

5 Conpectivity

The only view type supported by the model @ . Future
versions [of the model may contain oflex views such as
schematic and pcblayout. The Core hnectivity
informatipn within the connectivity view.
* Logig
The lpgical connectivj i p r a given
level |of a hierarchy, 1 i iew that
supparts connectiv)ty P i
e Structural co c
The Tructura chy, from
the sfructural po ses, nets
and fippers. physical
imple i 7 The structural connectivity information is yiew-type
specifi a in which the connectivity view is structured is unlikely to be
the s e/schematic or pcb view.

<

5.1 Logi

The modglfor the ical connectivity can be found in the logical _connectivity _model] schema.
A partia EXPRESS=-6G diaglalll is—atso—avaitabte—The iugiuai bUIIIICbtiVity of 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.

AR

signal_Pundle &

" T g

(]

Such a essed by
buses.

5.2 Str

When anli e pattern
of conng | For the
commong ¢ z - - - - | bundles
reference m & ize is the same
as that of.the\i act. KRG ' |ports are
flattened|to tists oRy Jal to the
size of theN - » - 4 equal to
the size pf the logical _port_bundle associated with the master_ structure port bundle
referenced{ by’ tt instance_ structure ' port_ bund/e The size of the /nstance qtructure_
port_bun eqdial to the

size of its associated srgnal or srgna/ 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.

5.2.1 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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mstance |
(member 0)

]

NET A mstance |

NET &
= ) E‘ {member 1)

P | stance |

mstance [
EI {member 2)

Figure 6 — A net joins a port on an instance in the com
If the ngt “NET_A”" joins port “P” in instance “I” as shown in
connectiyity of “NET_A” will be equivalent to joining port “P” ¢
“I”, port “P” on the 1st member of instance “I” and port “P” on the
as shown in Figure 6b.

nderlying
instance
tance “I”,

5.2.2

Figure 7 [shows an example of a bus joining a pg instance using the commoned

style. The wide instance “I” has a

contains
which grg

two master_structure_ports
ups “P1” and “P2”.

R_of 4

e OMma
i of the instantiate

and. a\ master_structure_port_bun

d cluster
dle “PB”

mstance [
{member 0)

—F

mstance [
{member 1)

7]
7]
b)

N

mstance |
(member 2)

< a
F

g 73"A\busjoins a port bundle on an instance in the commoned styje

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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_P__l] mstance [

_ E (member 0)

BUS_A [0]] ©
BUS A . ~ ; E‘ mstance [
2_1='__Et] instance BUS_A[L]) | 2] (member 1)

—'—EI mnstance [

. member 2
[ Gmember 2)

a) b)

Flgure 8 — A bus joins a port bundle on an instance in the 5}

When a bus joins a port bundle on an instance, using the fanped . i f port list
resulting| from expanding the master logical_port_bung 2SS i master_
structure| port_bundle referenced by the joined instanee dle mU>t be the

same as|that of the bus. The size of the port list is h and the
referenced master_structure _port_bundle size. e 83 a bus “BUS_C”
joins the|port bundle “PB” on the instance “I”. “RB\in ports (i.e.
instance |width x master_structure _pogr : rt bundle
“PB” corfespond to consecutive memk US C” is
also 6. The example is equivalent to the>si i S - Figure 8b where the |0th bit of

the bus jpins port “P1” on the 0th me . the 1st bit joins port “P2” gdn the Oth
member pf instance “I”, the 2nd bit joins pd st member of instance “I”, the 3rd bit
joins port “P2” on the 1 Q1Ce the 4th bit joins port “P1” on| the 2nd
member pf instance “I” 3 R’60n the 2nd member of instance [I”.

5.3  Stftuctural con

The modgl of th@ found in the connectivity_structure_model schema.
The stru¢ a described by connectivity nets, connectivjty buses
and connectivi uctural representation is used to provide support forl physical

5.3.1 < C ivityene Y connectivity sub-net

A net is a structored répresentation of a signal. Each net is associated with a signalland may
join single par

Sometimes T is necessary to divide a nef 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 subtype;,is\available.

5.3.2 Connectivity bus, connectivity bus slice and connectivity gub-

A bus is [a structured representation of a collection of signals. Eac i i 3>>with a
signal_bdindle and may join wide ports.

A bus may be subdivided in two ways. It may be divided jr { i {puses. A
bus-slice|is used to define a part of a bus. Its associated s is 2 er of the
signal_buindle associated with its immediately contaj ' [ a given
level refer to the same signal_bundle. A sub-bus i in that it

allows agditional structural information to be g a“part of a bus. A suib-bus is

associated with the same signal_bun . No two
sub-buses at a given level reference
In the information model, the concepts—of bu ized into

the concept of generic-bus. A connectivty .gene bus is either a connectjvity bus,
a connedtivity _bus_slice © cti % Each connectivity _generi¢_bus is
20/ é q joM’ ¢

associate nextivity _rippers and wide ports| such as
global_p Qundles,” instance_structure_port _bundles and
master_S be—divided into connectivity_bus_slices or

connectiy be further subdivided.
All glob and master_structure_por bundles
joined by ic_b e the same port size. This is the same as the size of
the assog¢i g v'‘Bach of the logical ports associated with the ports of the joined
port stry es_ i S or_defined in the corresponding signal in the |[flattened

signal_b . joins an instance_structure_port_bundle, the ppttern of
connecti y thenin the commoned style or in the fanned-out style. For the coammoned
style, ‘ join ance\ structure_port_bundles reference master_structure_pori bundles
whose e’ \ e same as the size of the flattened signal bundlle. The

instance | structwe _poyt bundles size is equal to the size of the master_logical polt bundle
associated «with the” master_structure_port_bundle referenced by the instance_dtructure
port_bundte—Thesizeof theTrrstance—structure _port_bundfe mustbeequat—tothe size of
the joined flattened signal_bundle.

A connectivity_bus is defined within an internal_connectivity view. lts 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 TN
The Core Model contains a design hierarchy mechanism which is sigfi ' F design

hierarchy and includes some of the capabilities given by the CFI DR

The need for a design hierarchy mechanism derives from the hrat \ ontains one
interface|but may have multiple views. Therefore, in orde spesify- @ biglous tree
structure|for a given design, it is necessary to be able to speci ) ] nce which view

is to be ysed. Furthermore, it is necessary to be abl ' ative‘configurations for

instances so that different design trees may be repr

In additign to choosing specific config i Qf specifj vs it may also be necgssary to
specify that, in a particular configurafiqn, 2y be a leaf and use ngne of the
views of fjts cluster. It is also necessary™Mp sp ' onfigured instance bglongs to
an internal_cell or to an external_cetfFi all configuration information| may be

available| at a given moment.
instances is needed.

bnfigured

6.1 The design hiera

A design is a g S g/l rg biguously
describes an efle i grarchy is modelled by the design_hierarchy entity.
A design|hierarchy ¢ontajn hierarchy

and an gssociate
each degi

hies. For
uster_conf/guratlon is defined in the cluster_interface of

the top According to the information contained in the top| level, a

design_hii (o]

. exte§ { ierarehy. This corresponds to the case where the top levgl selects
an ex onfiguration, which means that the actual cell information ig external

to the, inf ation base. According to the information that is availaple, the
externalvdesign” 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.

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_ hlerarchy This corresponds to the case

IIIII re the design

al cluster

hi 3
cqgnfiguration speC|f|es that there is no further expanS|on of the herefore,
thjs design hierarchy corresponds to the case where the de nly one
cgll which is described in the information base. }
A partial EXPRESS-G diagram of design is available.
The desi e role of
the cluste ormation
and to s subtyped
into:
e exter
0 eX
g le
e intern
O expandable_intp
O expandable_inte
O /eaf_inte
A partial
An expa ion of the
hierarchy. e cluster
configurdti
In the case O 9 j 1 j j i vithin the
chosen Vi instance,
it is nece ts a valld

cluster_configuration for the conflgured /nstance The chosen cluster conf/gurat/on 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

interconnect_annotate associates physical characteristics with an interconnect
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

« external occurrence hierarchy annotate. This is further subtyped into
— — y_ yp /\

O expandable_external_occurrence_hierarchy _annotate.

This corresponds to the case where the annotate belongs to &
dg¢sign_hierarchy.

O lepf_external _occurrence_hierarchy annotate.

This corresponds to the case where the annoid
de¢sign_hierarchy.

e Internal_occurrence_hierarchy annotate. This is

O expandable_internal_occurrence_hierarch

in the top-level occurrence. An

structure

e ﬁtema/_

af _pxternal _

This corresponds to the case e : ngs to an expjndable

O expandable_internal_connectivity—¢ 9 Ry ’_annotate.

This corresponds to the casg i otate belongs to an exppndable

This correspond e annotate belongs to a /eaf]internal_
dd sign_h@c
A partial EXPR o\ ocourrence_hierarchy _annotates and its subtypes is
availablel] An expa s/gn_hierarchy is the only truly expandable hierarchy
since it [ that is locally defined. However, oply the
expandal design_hierarchy can be annotated since the type of the
annotate perefore, its associated expandable_internal _conpectivity
occurre A otaté may contain occurrence_annotates. They are used tp provide
annotat >q for gll the nodes in a design hierarchy which are not top level hodes.
The occl fate entity is subtyped into
d exter lal’_uuuuucuuc_alulutatc. Fhists—furthret oubtypcd ito

expandable_external_occurrence_annotate

leaf _external_occurrence_annotate.

e internal_occurrence_annotate. This is further subtyped into

expandable_internal_occurrence_annotate
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. T

e\hece aZor the

7 Core Model for electronic design

The Cor¢ Model for electronic design describes the concept
definition of bit-level electronic designs. These concepts include
e librar|es

e re-uspble design units (cells)
» cell definition hierarchies

e conngctivity

¢ designs

71 Libraries

Within the Core Model, the uni S ) All of the
cells in g library are cpasids iginati y . There
are no pre-defined semanti ion base

may contain one@u

Where aflibrary, and
library an y

pase, the

Alternativel formation
base, thg ormation
base. al library
specificati 5 for the

actual library(which exjsts outside the information base.
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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.
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Inputs

¥[0:7]

LU
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As may member
once of g

For a giy cal ports
may be (¢ b the two

bit[0]s of

—
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L]

Adder
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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.

N\
7.4 Inltantiation
An internfal connectivity view can be made up of sub-units. Within the Co ese sub-
units are| specified as instances of other cells. An instance ma indication
that one pr more occurrences of the instantiated cell will be in¢ Ty esign for
each instance within an occurrence of the connectivity view~\The numt ences of

the instantiated cell is specified by the instance width.

For examlple, in the figure below, the definition of cell(C | cludesa three-w i of cell A.
Since ce]l C is instantiated by a five-wide instgn jthi | design,
within the¢ design there are 21 occurrehses o . Simi : urrences
of cell B.

Q an definition
\/ cell C
<Q‘ il )
\/ width = 3 width = |
[ | ]
definition defiition
cell D
i3 id
width = § 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 if-wi i i ' ifi oes not

¢ indicate any value changes on the connection;

+ allow|the specification of type information about the data carried\on ¥

A signal may connect logical ports of the connectivity view. T er logical
ports. In|strict terms, a cluster interface specifies maste )i K d master
structure|port(bundle)s. A signal may also connect up to logicalgqrts inst vithin the
connectiyity view. Since an instance may represent 3 r ecessary

to. This
instance

for the dignal to specify which basic member of
complex |reference to a logical port of a me
member |ogical port.

Signals 1 i i ranper to that described above for
logical p S together
specify th

7.6  Structural connectivity

The logigal connectivity rs./Surficient er logical

ports of |[the ¢ ctivg hstances.
However| somet

al signal
should bge realized.<Su

\ nentatior [ a given
signal is|realize eve )
structuref realizatjon\o [
= signal 5

low. The
DN
<

)

|
! !

| e o —

D H
structuring
oA 5B gyo SC aD oH
L s | I
EN1
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.

N\
The simplest case of bus connectivity is where the joined objects are e m\e\§i2e as the

bus as shown below.

mspbl

The master structure p ture port

bundle of instance I1. must be
connected by a s It should
be emphjasized tha tructures
the logical connectix

When a vhich the
signals o | ports of
the insta e bus, in
which n below.
This typ ermed commoning because the corresponding members of the port

bundles members are connected.

bus B
size= 3 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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j b [0] Instance
M ember
BI[1] P
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(2]
0)
al eqw commoning

Alternati S 3 us and all of the members of the port
bundles pf all of the mem 1 . eeded to connect up to the bus as
shown be¢low. This type a i ned)fanning out as the bus may be consgidered to
fan out td [

A special| case offanm s e the bus is connected up to a single[port of a
wide instance. E}{c} € the instance is then connected up to g different
signal of the bus as g

o+ port bundle
P
Hitezaii size=3
bus B

size=3 instance

width = 2

Figure 17 — Connectivity bus — 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, 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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'B [0] Instance

j F M ember

[[0]

'B [1] Instance

j F M ember
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There is
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instance

Since a (
structure

A conne
specify d
the conn
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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.

In the ab ever, net
N conneq tion to P
of I[3], th

7.7 Gl

The desg definition
of conng hnectivity
througho ect up to
power ar i;hout the
design h he gates
should e the Core
Model by Iders for

actual co

A signal cal ports
and instanceymem i ted up to
somethig i

Alternati en global
port. In thi hected to
the glob

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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Clock B ehant
Cireuit

defmiticn

/ \

ol
oo e g et

o1 02

AT

D
Clack gﬁu;erata nq\

g

&% 8&
§

01 and ¢ ¢ 3 ich specifies circuitry which relies|upon the
presence of a clogk signal. e the port CK may be explicitly connected to the global
port clock. Glo 2 i : 1 apgd O2 to have their global port clock scoped given
that the requirement y ted to a clock is satisfied by the connectigns to the

two separate clock~g€

A global i \ e_scoped because a master logical port of the current level of
the design hi AV i e’the necessary connection, for example, by feeding in a clock
signal % wn \@bove. \This” is not necessarily the case, however; for example,|a set of
modulesi e hierarchy may read and write data onto a common bujs without

that data|beimgsrequixed Yutside 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

partic

ular 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

hierafchy.

2. By the definition within a cluster of the configurations which th iders to be
reasgnable. A design hierarchy then identifies the chosen confi % of the
top-leivel design cell.

Within the Core Model, the second mechanism has been ch

7.9 Annotation

In the context of a design hierarchy, new infg reviously

defined values may be specified for par

Within any occurrence, properties and\attrikute may be

added or|overridden.

Within ar} occurrence whi to axspecific cell representation properties of

the cell representation ma

Within ap occurrence - sonfigured to an internal connectivity view, groperties

and attribputes @ SIg ~ , and sub-occurrences, i.e. instance members,

may be gverridde

Hel of the
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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
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 o------Eo.p:‘.ﬁ?.s.[}?].-&_ﬁ__._, name_inf ormation
(ABS) fluster [ -- .dfm‘.’f .SEI.? ...... . (ABS) cell :ﬂdj\ﬁasm
(INV) containing_cell

internal_cell \ma\u\cm

o
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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
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Partial EXPRESS-G of cell_representation

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.

part_structure related_cell_representaton
Vretated e VAN
[[structure * peviow_vemion , |
comnectivfity_instance v ) )
@) * comiving cell | | armaty
m‘l:j.mhm m.ﬂﬁtl:;-ﬂu s I]: : e - <\\@%
vetaeionl ' dagived_from @\ \,
mstance VINV) * comaining_ mﬁ{ 50 h
Y 4 mpuesentation_from S[0:1) i
(ABS|instance (D -----ons L — \
(INV) cortaining_irtenral
comectivity_vier
5) opr :

s

e L0
(V) confaining_cell
Ep s5[0:1)
/\(> émg‘ !
" (DER) wxsecrul_
oy o | aBS) exteral_
cell_represantation
l) J) |
@)
custer_interface
edemnal
connectivify_view
(] connectivity_units ™) i
(INV) * cortaining eceonl |

(V) * comtairing imterral
comectivity_wiew S[:1]

cormectivity_wiew S[0:1]
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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.

(INV) containing_cluster S[0:1] | :

ies S[1:7
(ABS| popary [0 - FELRA ot
cluster_ :
canfigurations S[1:7)
op Guitec Q---.'s. ............ (ABS) dluster (ABS) cell
canfiguration (INV) containing_cluster represenfafion
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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
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Partial EXPRESS-G of cluster_configuration

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.

(ABS) property name_mnf ormation
O
X properties 5{1:7) :
W) e i st oo ST ] (ABS) cluster_configuration s&}\
|
(ABS)

internal_cluster_configuration

o

&

(ABS) jexpandable_intemal_
cluster |configuration

leaf intermal

cluster_configaation

* woped_global_ports 3[1:?

o

11 ?

_intemal _connectivity_
view_ an

leaf_excternal
duster_configushtion

chosen cell_repre eotation

unconfigured_mstance

@)
(ABS) externpl_
cell_represenfat
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8.5

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

E)

— 39 —

Partial EXPRESS-G of cluster_interface

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) master_
logical_port

(INV) contamung_interface

el S

structure_parts S[1:7]

(INV) containing_interface

master_structure_port

master_logical _port_bundlet

logical_port_bundles S[1:7)

(INV) containing_interface

must

 foin,_paxt_set

must_jom_port_sets S[1:7]

(INV) containing_cluster_

mterface
Jjoined_master_logical

Joined_rpaster_logical
_s¢

_port_sets S[1:7
" NV * contaning it~

mterface S[0:1]

weak_joined_port_set

weak_jomed_port_sets S[1:7]

(INV) * containing_cluster_

cluster_mterface

structure_port_bundles S[1:7]

| e yaned part s SO .

mterface f[&l]

INV) M_d\nt«_

5[0:1]

O

cluster_interface_pnits
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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
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Partial EXPRESS-G of connectivity_generic_bus
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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.

h:ll_mzr_

NS

* joined_carmmctivity_dppess S[1:7]
o T S N
(@) * selated_brzses 5[19]
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e TR [ (DER)fuwsd ot pos bundles §
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"""""""""""""""" (ABS)
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* joired_global_port_bundles 5[1-
PO 1 O e o SN
* Joired_yraster stucnie,_pon_bisdles S[17)
E * joired_local_yruster_port_buriles 517
maner_smjure_ H :
patbude P71 vl D \ \\
comiring_perwic 1

"""""" O O ( O\ > O 0
EF N ="

(DER) conmiring,_cormectivity_view

o SumRctivity_view

imermal_commectiyity view
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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.

. | *assocated_signal name . =
signal e e eeemeaeaiasssssasaa name_inf ormati

v ; (INV) * containuing,_connectivity _ O - "
genenc_net S[0:1]

f * yaned_glotal_parts S(1:7] ;
o :

: ' properties S[1:7]
* yoned_mstance_ i :
(ABS) ifstance_ s pan el
structure port bt
* jomed_conmn : E
1 . i S[1:7 i
sl A TR .
nets i FoT———
(ABS) master_ fgnq_mm_ma};e}&fs‘s‘[f:ﬁ‘
stucturg port T TTTTTTTTITTTITTITT 00N
*janed_instance_member | -
instance structure_parts S[1:7] H
sh'udureﬁ_ P e !
o) !
/\\mgcm&%\ connectivity_sub_net [O---"'
Q (DER) containing _
connectivity_view
b 4
(DER) contairung _conmectivity_view = intemal_comnecpvity_view
M
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8.8 Partial EXPRESS-G of design
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The following EXPRESS-G diagram is incomplete and does not necessarily include all the

relationships of design.

It is included for informative purposes only.

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

In case of any

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.

T . v o
(ABS) cell O& desxgn E
; : , Q
! T—— i _property
. g (INV) * containing_design S[0:1] N
design_unufs s E \ \ \ N
(INV) contairung_design | p Sl é fion
« design_hierarchies S[1:7] ! [0 EE _—
.................. : S) cluster| configurati
i (INV) containing_design i -
b e ] /ka_ /configuration T
- - | Secumence hiearchy amnckite | _ | e
E (INV) containing_design_hierarchy
Q
(ABS)
occwrrence_hierarclly annotate
Q
(ABS) (ABS)
mternal | external_design_hierarchy
BS
é m: :::h s&m nnéa /design_hiscarchy :
ecuv expandable_external leaf _extpmal
cle design_luerarchy design_fuerarchy
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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.

¢\ global part ar_ 1~ *member_parts LU[1:7)

}

"""""""""""""""" global_port_bundle

(DER) flattened_
O port_hist LU

: properties S[1]

S K&%\)\ﬁ S A
N
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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
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.

AEmmmy b PSR iians

globdl_part global_ports S[1:7)

global_pprt_bundle [O- = V) consining. ]

mformation_base

designs S[1:7)
design (- - “(].N-\;’)""'-' -------- *inf 4 "
information_base

pavate|property [~ __ properties S[L7]_ | >
(INV) * containing _

mformation_base S[0:1] %

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

INTEGER p integer_token
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P} * referenced_instance_
member_mdex
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logi * referenced_instance
* referended _ _
master_pdxt @ER) corresponding_
instance_part
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8.12 Partial EXPRESS-G of instance_configuration
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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
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.

(ABS) mstance (ABS) duster_configuration
O /\Q)
* canfigured_instance (ABS) instancs_configuration * d‘“"—“"“—&lg\xln?'\ \\
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. D) '
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expandalle_mternal _cogmectivif expandable_external leaf_external |
instance | omﬁgmzn\ instance_configuration instance_configuration
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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.

_ properties S[1:7
R B et T e A bl -

- (ABS) bbrary
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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.

new_properties S[1:7]
g
(ABS) T— e T L :
property_ovemde i
capaatdnce value [Ty -coooo oo ?'.'WF:F:]ECI. ........
(INV) * containing_master_port_annotate S[0:1]
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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.

PRIy _rame

(INV) * containing_rame_jrfonvation_rmme S[0:1)
r mame



https://iecnorm.com/api/?name=42a61dbb6f8c2b8dc43e3525e6f297a8

— 50 -

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

62016 O IEC:2003(E)

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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Q
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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.

I(ABS) T TENTILE XX ey 5t e *Instarce_member_jniex
instancy_port_annotate (INV) containing occurmence_ammtate !
A - owrding g\
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instanct_configuration [~ !
o : . omtace gropeduen 8(111
DER) * amotated_jnstarce g
(AHS) mstance 9! ool omosnincossic N BUMN B B o e et

Emde

(INV) * containing occuTence_amnotate_for_
instance_override 3(0:1]

.
: ) * owerriding view

1
I
|
[
[l
[
[l
[l
[l
[l
[l
i
[l
[
[l

#|

expandable_external_ properties ${1-7]

extermal_occurTence_ammotate

* overnding view_properties S{1:7]

(INV) * containing expandatie _jmeernal pccurrence _anmotase 3(0:1]

occurrence_ammotate (INV) * comuining expancdable
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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

62016 O IEC:2003(E)

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.

(ABS)

i.niu'u.l_thedivity_new
O

ptate

* ocpurrence_annotates S[1:7)

(INV) * dontairung,_expandable_mternal_

* signal_annotates S[1:7)

cannectivity_occwrrence_annotate S[

{INV) * containing_expandable_internal

connectivity_occwrrence_annotate S[0:1]

(INV) * containing _expandable_internal

intercannect_pnnotate

connectivity_occurrence_annotate S[0:1]
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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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B! SN

chosen cull_ spmsertation | (ABS) expandable_imternal leaf /mtemal ;

ocourrence_luerarchy_annotate ocoTence,

externil
Cﬁcﬁn’rs’s&ci_hiwdty_mm
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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.

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.

{ABS) master_ master 1cgiul
logical_part
associated_ "':
logical_port
e ! master_structure_paort_ | Rster tructitr
suuctnro_;cd O——-——: | or_master_stmcture_
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A
oy | EPEE S B by T Mo name.
(INV) conhmmg fucturé (INY) containing_~|  Tommation
/ 1] _structure S[0:1]
or m& unardered_port
stucture

In case of any
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8.21 Partial EXPRESS-G of property

— 55 —

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.

nested_properties S[1:7]

--------------------------------- (] name_information

|inhm=hle.mpﬂ1y pavate_property

. . remecd it b pae |

. hsyae : ’.
(INV) * containing_ 3 ' !
muinamax_property S[0:1] (1) : r__“_o _____

minomax_value : i [uteger_token E
L emeelumt O
referenced_unt it
S e . i ] s C
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8.22 Partial EXPRESS-G of property_override

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.

overndden_property (ABS)

nested_ovemde S[1:7)

(INV) * containing_mnomax_property_ovemnde S[0:1] Mitohiex. kN
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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
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.

* members L{1:] propertes S[1:] _
+signal_or_signal_bundle O jome V) * samaiirg. J  pevate_property
e e s | gl group [0

o signal bandle oo o R/ 1 CUN W \
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signal_listL | TNV)  ocaining, siseal T6]

* janed_global_ports S[1:
glohulpon [y Fned global_parts S{1-7 (ABS) prophrty
* jomned_instance_member
logical| logical_parts S[1:7] (ABS) dushec
l(;?:l) ) contaiung _information_base o - -
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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); TN

REFERENCE FROM docunent ati on_nodel
(dgcunent ati on);

REFERENCE FROM hi erarchy_nodel
(i nfstance_member structure_port,
i nstance_menber | ogi cal _port,
i nstance_structure_port,

i nstance_structure_port_bundl e,
| gcal _master_port_bundl e,

melst er _structure_port,

mgst er | ogi cal _port,

me{st er _structure_port_b

REFERENCE FROM i nf or mati on_
(glfobal _port,
gllobal port _

(sifgnal,
ilgnal _

* C gonnectivity (function)

e check joined_instance_ports (function)
e cOnRectivityxBus (entity)

e cornmectivity bus _—stice(entity)

* connectivity_generic_bus (entity)
e connectivity_generic_net (entity)
e connectivity_net (entity)

* connectivity_ripper (entity)

* connectivity_sub_bus (entity)

e 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 erar chy_nodel

(external cell _representation,
expandabl e_internal cluster_configuration,
expandabl e_i nternal _connectivity_view configuration,
i nstance,
internal _cell _representation,
| ocal _master_port_bundl e,
port _structure);

REFERENCE FROM | ogi cal _connectivity_ nodel
(sil|gnal,
sifgnal _bundl e);

REFERENCE FROM connectivity_structure_nodel
(cgnnectivity_bus,
cannectivity_ net,

cannectivity_ripper);
REFERENCE FROM support_definition_mode
(cdpacitance_unit,
name_i nf or mati on,
nat _exi sts,
prloperty,
prloperty_override,
t Here_exi sts);
Mnplementa

nternal

.
(@]
©
=]
=
(0]
(¢]
=
<
=

I~
c

L]
= o
~—
]
=
=
=
I
(2]
o
=}
>

brmation.

END_ SCHEMA,

9.2.1

The co od schema describes what information can be found in a
connec nectivity view conveys hierarchical and connectivity inf

The hier describes how a circuit is broken down into a numbef

circuits. T nectivity information defines how circuits are connected.

of sub-
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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_managenent _nodel
(C pyri ghf,

wrlitten);

REFERENCE FROM docunent ati on_nodel
(dgcunment ati on) ;

REFERENCE FROM hi erarchy_nodel
(bildi rectional _master | ogical _port,
cell,
cell _representation
clluster _configurati on,
exlpandabl e_ext ernal _cl uster _
exlpandabl e_ext ernal _i
exlpandabl e_i nt ernal _
exlpandabl e_i nt ernal _conne
exlpandabl e_i nt ernal _conn
ex
external cell
external cl uste

—configuration,
onfi guration,
i on,

exlt er nal

fijnd_in

i Nput _

i nstance,

in

in

in

in

K

in

in ster _i nst ance,

i Nt ernal\{ ngt ance_configuration,
| gaf\vexternal cluster configuration,

| eaf _ext ernal _i nstance_configuration,

| eaf _internal _cluster_configuration,

| eaf _internal _i nstance_configuration,

| oad_val ue,

mast er _| ogi cal _port,

out put _master | ogi cal _port,

referenced_i nterconnect,

unspeci fied_direction_naster_| ogical _port);

REFERENCE FROM i nformati on_base_node
(i nformati on_base);

REFERENCE FROM | ogi cal _connectivity_ node
(signal);

REFERENCE FROM support_definition_nodel
(capacitance_unit,
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capacitance_val ue,
i nt eger _t oken,
name_i nf or mati on,
not _exi sts,
string_token,
private_property,
property,
property_override,
there_exists);

* bidirectional_instance_port_annotate (entity)
e Dbidirectional_master_port_annotate (entity)
e design (entity) /TN
« design_hierarchy (enfity)

Bsign_units (entity)

xpandable external_design_hierarchy (entity)
pandable_external_occurrence_annotate (entity)
pandable_external_occurrence_hierarchy_annotate (

d
e
e
e
e
e

e e pandable internal_ connechwty_occurrence p
expandable_internal_design_hierarchy (entit
e
e
e
e
e

e in

e in

e in

e in

e in

e« in

e« in

« g

« g

LI [

LI [

e m ate (entity)

e ot _annotate (entity)

* ogeurrence hierarchy_annotate (entity)
« oulput_instance_port_annotate (entity)

e output_master_port_annotate (entity)

e signal_annotate (entity)

e unspecified_direction_instance_port_annotate (entity)
* 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_nmanagenent _nodel ;

REFERENCE FROM docunent ati on_nodel

(do

cunment ati on);

REFERENCE FROM hi er ar chy_nodel

(ce
ce

I,
L1 represent ation, /\

cl

REFER
(in

REFER

(i
REFER
(in
pa

pr
st

REFER
(d¢

. \'

END_SCH

<

The des

9.4.1

pbpyright (entity)
bte (entity)

ime (entity
ime_sta (enty

e valid_date

uster);

ENCE FROM i nf ormati on_base_nodel
formati on_base);

ENCE FROM |i brary_rnodel
brary);

ENCE FROM support_definition_nod
t eger _t oken,
sitive_integer_token,

i vate_property,

ring_token);

ENCE FROM desi gn_hiera e

sign);

3

prsion_in

gn-.ma ement_model schema provides the design management inforr

records a hTstory of” modifications. It provides the information needed to trace ba

hation. It
ck to the

origin or the owner of the data, and also identifies the software or program name which was
responsible for creating the data.
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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—EROM-hierarchy—npdel VAN

(cell,

cell _representation,
clluster,

cegll _representation_set);

REFERENCE FROM i nf ormati on_base_nodel
(information_base);

REFERENCE FROM i brary_nodel
(lifbrary);

REFERENCE FROM desi gn_hi er &r ch
(d¢gsi gn);

REFERENCE FROM support _defi
(stfring_token);

e dpcumentation (en
pction (entity)
bction_elemen e

n

[72]

END_SCHEMA;

9.5.1 Descriptio

The doc
A docu
nested

de ma describes the documentation provided for a
onsists of several sections. Each section may have

n object.
text and
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9.6 hierarchy_model

SCHEMA hi erar 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
(eyt ernal connect i vi fy VA W, /\

i fternal _connectivity_view);

REFERENCE FROM desi gn_managenent _nodel
(capyri ght,
tijme_stam,
wrlitten);

REFERENCE FROM docunent ati on_nodel
(dgcunent ati on);

REFERENCE FROM i nf or mati on_ _mod
(gllobal _port);

REFERENCE FROM I|i brary_rmodel

(exfternal _library,
internal library,
l'ilbrary);

REFER
(bog
ca
ca
in
name_
nat
nunbe
pasi
o
pr
st
th

erne exists);

e Dbidirectional_instance_port_attributes (entity)

e Dbidirectional_master_logical_port (entity)

« cell (entity)

e cell_representation (entity)

e cell_representation_set (entity)

e check_derived_recursion (function)

e check_non_recursive_member_cell_representation_sets (function)
e check_previous_recursion (function)

e check_valid_port_structure_members (function)

e check_valid_status_in_previous_version (function)
e cluster (entity)

» cluster_configuration (entity)

« cluster_interface (entity)

e 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)

i ot 4 LE

« fipd—nstanece—port—atiributes{funretony)

« flatten_instance_structure_port (function)

« flatten_local_master_port_bundle (function)

- flatten_master_logical port_bundle (function)
input_instance_port_attributes (entity)
input_master_logical_port (entity)

instance (entity)

e instance_configuration (entity)

e instance_member_logical_port (entity)

e instance_member_structure_port (entity)
e instance_port_attributes (entity)

e instance_port_bundle_attributes (enti

* instance_structure_port (entity)

e instance_structure port_bundle
internal_cell (entity)

juration (entity)
sonfiguration (entity)

° actar otriictiira nart (antifv)
—pot—eHtty)

TTOTO T UtrorottuTe

« master_structure_port_bundle (entity)
 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)

e ordered_port_structure (entity)

e output_instance_port_attributes (entity)

« output_master_logical_port (entity)

« permutable_master_port_set (entity)

e permutable_relationship (entity)

e permutable_structure (entity)

e permutable_structure_equal_member_size (function)
e 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)

b W

eak_joined_port_set (entity)

END_SCHEMA;

9.6.1

The hier
basic un
the same
cell_repr
informati

Description

62016 O IEC:2003(E)

archy_model schema describes the hierarchical information
t of design. A cell can have multiple views of the same

interface are grouped into a cluster. Views may
bsentation_set to indicate a particularly close relati
bn base clusters are instantiated within other views.

S
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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_managenent _nodel
(copyri ght,
WI At on) : /\

REFERENCE FROM docunent ati on_nodel
(dgcunment ati on) ;

REFERENCE FROM hi erarchy_nodel
(clfuster_interface_units);

REFERENCE FROM | i brary_nodel
(lifbrary);

REFERENCE FROM support _defipition
(bdol ean_t oken,
name_i nf or mati on,
nat _exi sts,
prli vat e_property,
st|ri ng_t oken,
uni t) ;
haracter_encodi

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_managemnment _nodel

(copyri ght,
written);

REFERENCE FROM docunent ati on_nodel
(document ati on) ;

REFERENCE FROM hi erarchy_nodel
(cek _ N\

external cell,
i fternal _cell);

REFERENCE FROM i nformati on_base_nodel
(informati on_base);

REFERENCE FROM support _definition_nodel
(name_i nf or mati on,
nat _exi sts,
prli vat e_property,

prjoperty,

uni t) ;
« ekternal_library (entity)
e internal_library (entity)
e library (entity)

END_SCHEMA;

9.8.1 Descri@
The librafy_mode

grouping|of reusa

t information can be found in an library. A liprary is a
ontains 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,
cl uster,
find_instance_port _attri butes,
i nstance_nenber | ogi cal _port,
N

i nst-ance—port ::uffrihnfnc’

mgst er _| agi cal__por t);

REFERENCE FROM i nformati on_base_nodel
(gljobal _port,
i nformati on_base);

REFERENCE FROM support _definition_nodel
(ngme_i nf ormati on,
nat _exi sts,
prli vat e_property,

prloperty);
« flatten_signal_bundle (function)
e ig unused_externally (function)
. bt_recursive_signal_bundle (functi
. gnal (entity)

n
s

e signal_bundle (end
signal_or_sign

RS

END_SCH

9.9.1

The logiq ation can
be foundli nals and
signal_bi al_ports,
instance | mon at a
given leVv 5. 1t does

not modit
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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_inmplementation);

REFERENCE—FROM-desi-gh—hi-erarchy rodel AR
(d¢gsi gn,
desi gn_hi erarchy,
dgsign_units,
exlpandabl e_ext ernal _occurrence_annot at e,
exlpandabl e_ext ernal _occurrence_hi erarchy_ah
expandabl e_i nt ernal _occurrence_annot at e,
exlpandabl e_i nt ernal _occurrence_hi erar chy
i fstance_port_annotate
i Nt er connect _annot at e,
melst er _port_annot at e,
oclcurrence_annot at e,
oclcurrence_hi erarchy_ang
si|lgnal _annot at e) ;

REFER
(cgll,
ce

i nstanc
i nstanc

B33 3os

O T
D O

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

i nformati on base node

REFERENCE FROM | i brary_node
(l'ibrary);

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

e bit_order (type)

* boolean_property (entity)

* boolean_property_override (entity)
« boolean_token (type)

e capacitance_unit (entity)
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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)

inomax_property_override (entity)
inomax_value (entity)

ame (entity)

bme_dimension (entity)
bme_dimension_index (type)
bme_dimension_select (type)
bme_information (entity)
bme_part_separator (type)
bme_string (type)
bme_structure (type)
bn_negative_capacitance (fuy
pt_exists (function)
bt_fixed (type)
pt_greater_than (function)
imber_or_not_fixe

Iimber_token

iginal_ e
nysical\ {
hysical_uhi

L]
MT T T T TDT O3 3333333333333 3 3 33
- —
(o
(]
|ﬁ
©
=
o
©
(]
-
<
(]
=)
=

L] L]
Q9

« there.
*  Uhi{entity

e untyped_property (entity)

e untyped_property_override (entity)
« valid_range (function)

e 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.
N

10.1.1 fponnectivity_generic_net

ENTI TIY connectivity _generic_net
ABSTRACT SUPERTYPE OF ( ONEOF(connectivity_ne
connectivity _ suk
assloci at ed_si gnal . signal
reference
crifticality
docunent
j oilned_gl obal _ports
reference

j oi

S
(¢
(o8
|_.
=)
[%)]
—
QD
5
(]
I('D
o
§
[¢)
=

j oilned_i nstance_gs

i nstancle_structurg
j oilned_mast er
reference ;;
mast er _|struct
j oi ‘
| ONAL SET [1:?] OF connectivity ripper;

-- refe
na . OPTI ONAL nanme_i nformati on;
prj-:r : OPTIONAL SET [1:7?] OF property;
sub : OPTIONAL SET [1:7?] OF

cont ai(nig Vi ew - -
ref erencé

terrmat—comectivity—view,
-- derived in
subt ypes
WHERE
val i d_sub_nets
(* No two connectivity sub _nets refer to the sane
set of ports and rippers. *)
not exi sts( QUERY(netl <* sub_nets
there_exists(QUERY(net2 <* sub_nets — netl
(NVL(netl.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 documents 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 mgyy’\bg divided into
connectiyity_sub_nets and a connectivily_sub_net Iself may also divided, |nto con-
nectivity [sub_nets. No two connectivity_sub_nets at a given level joik th d;\$Q of ports
and rippgrs and no two documents have the same contents.

10.1.1.2 ( Used by

connectiyity_ripper connectivity_sub_net documentation er_structure_port

instance |structure_port name_information property ref

10.1.2 fponnectivity_net

ENTI TY connectivity net
SUBTYPE OF (connectivity_ g
DERI \(E
SEUF\ connecti vi ty i i g_connectivity_view

| NVERSE

cont ai ni ng\ Vi ongectivity_view FOR nets;
WHERE <>

vall|i d_associ N

(I* with a connectivity net is defined in

t he
_connectivity_view. *)
a sont ai ni ng_view : =: containing_view,
va(' i nstance_portsl :

( iAst ance_menber _structure_port is not referencled

nmor e t han
hin a net. The instance_menber_structure_ports

j oi ned

implicitly by instance_structure_ports do not overlap with
the set of

i nstance_menber _structure_ports joined explicitly by the net.
*)
check_valid_joined_instance_ports(SELF);

val i d_j oi ned_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_member _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_nenmber | ogical _ports joined by

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

NVL( associ ated_si gnal .j oi ned_i nstance_nenber _| ogi cal _ports, []) |
(imp.referenced_i nstance :=:
i mep. referenced_i nstance) AND
|n1 referenced_i nstance_menber _i nde
(imp. A

B—rof or oancad ot anc o o
} IID’J LEA~R BT B R B A VA A | St (=38 B wy Ferpe

(inlp. referenced_naster_port

X
T T

i msp. referenced _master _port.associ ated_| ogi cal _port

vall|id_j oi ned_i nstance_structure_ports
(]* The instance_nenber _| ogi cal _ports a
i nstance_nenber _structure_ports of
i nstancle_structure_ports joined
by a connectivity_net are a sub
i nstance_menber _| ogi cal _ j
signal .| *)

ot _exi sts(QUERY(ip <*
I

associ at ed

ructure_ports|, [])

=

“port _list |

(associ _logical _ports, []) |
i MBpP. r€
_instance_nenmber i ndex =
_instance_menber _i ndex) AND
ced_master _port :=:

i NBpP. r¢ gssoci ated_l ogical _port)))))));
valli e_ports
( ports associated with the

mast er
< connectivity sub_net are a subset of the
_Mogical _ports joined by its associated signal. *
SYQUERY(nmsp <* NVL(j oined master _structure_ports,|[]) |
NOT (msp.associated logical port [N

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) - BOO FAN: N
LOCGAL
ilnp : SET OF instance_nember _structure_port ;
END_LOCAL; >
REHEAT i := 1 TO SIZEOF(NVL (cn.joi ned_i nst aps ucture p S,
(1))
REPEAT j:=1 TO
SI ZEOF(|cn. j oi ned_i nstance_structure_ports[i]$ list);
I F
cn.joined_instance_structure_ports[i].fl S st[j] INJnp
THEN
RETURN( FALSE) ;
END_| F;
BND_ REPEAT,
inmp = im +
cn.joined_instance_structure_ ened_port _list;
END REPEAT;
REREAT i := 1 TQ
I[F there_exis
cn.assdci ated_si g i i ‘st ance_menber | ogi cal _ports |
' .referenced_i nstance : =:
p[i].referenced i nstance) AND
im p.referenced_i nstance_nenber _ijndex =
implil]. _index) AND
(imp.referenced_master_port :=:
inp[i]é ster_port.associated_| ogical _port)))
HND_-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;
WHERE
val i d_associ ated_si gna
(* The cign::l associatod with o r\nnnor\fi\lify_cnh ot 1 th sanme
as its

i mredi ately containing connectivity_gener
associ ated_signal :=: containing_generic_net.

valli d_j oi ned_gl obal _ports
(]* The gl obal _ports joined by a connecti
subset of the global ports joined by
connectivity _generic_net. *)

NVL (joi ned_gl obal _ports, []) <=
NVL (contai ni ng_generic_net.jgj

vall|i d_i nstance_menmber _st
(]* The instance_nmenber _
connect|ivity_sub_net

are a subset of the | ned by

[1);

res,

structure_ports
_structure_ports joined by a connectivity subl net

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
connecti\ ify_gnnnrir\ net /\

10.1.5 cronnectivity_generic_bus

ENTI T[Y connectivity_generic_bus
ABSTRACT SUPERTYPE OF ( ONEOF(connecti vityh
connecti vi ts

connecti Y S\
assloci at ed_si gnal _bundl e i _bundl e;
-- refdgrence
bus _slices ONAL SET [1:?] OF

connectivity bus_slice
crifticality ~—+'Nht eger _t oken;
docqument : OPTIONAL SET [1:7?] OF
docunent ati gn;

j oilned_gl obal _pog OPTI ONAL SET [1:7?] OF

-- refdrence

gl obal _
j oi OPTI ONAL SET [[1: ?]
OF
j oi OPTI ONAL SET [1:7?] OF
-- refeg
port bundl e;
j ol ucture_port _bundl es OPTI ONAL S$ET
[1:?] OF ef erence
mast er _Structure_port_bundl e;
joined_connectivity rippers . OPTI ONAL SET
[1:?] OF -- reference
connectivity_ripper;
name : OPTI ONAL
nanme_i nf ormati on;
properties : OPTIONAL SET [1:7?] OF
property,
sub_busses : OPTIONAL SET [1:?] OF

connectivity_sub_bus;
contai ni ng_connectivity_view
i nternal _connectivity_view,
-- derived in
subt ypes
DERI VE
commoned_port_bundl es : SET OF instance_structure_port_bundle
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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(instanceStructurePortBundl e <*
joined_instance_structure_port_bundl es
i nstanceStructurePortBundl e.size = signal _bundl e_size);
signal _bundl e_size : | NTEGER
: = SI ZEOF(associ ated_si gnal _bundl e. fl attened_signal list);

WHERE
Val a1 o nad ~l Aol B-oL-t huundl o o1 2 - /\
T \.A_J T II\-\J_HI \vavaey) _'JUI L_UUIIUI M_JI [~ .
(I* Al'l joined global _port_bundl es have the sane rt sf)a\as
the size of the flattened signal _bundle.
not exi st s( QUERY(gpb <* joined gl obal port_b
gpb. si ze <> signal _bundl e_si ze));
vallid_j oi ned_Il ocal _master _port _bundl e_si
(I* Al joined local _master_port_bundle port| size
as
n
i ze));
va
( port
Si ze as
n
si gnal _|
valli cexgtruet ure_port _bundl es
( skructyre_port_bundl es are either joined ijn the
anned-out style. *)
j ucture_port_bundles =
ndl es + fanned_out _port _bundl es;
val sconnectivity
( ctural connectivity of a connectivity_generic_bjus is
nt with the |ogical connectivity of the associafed
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_|local _master_port_bundles, []) =

)
))

NVL (bus2.joined_|ocal _nmaster_port_bundles, []))
AND (NVL (busl.joined_naster_structure_port_bundl es,/H\L\ =
MNA—{bBus2—-etred—raster—Sstuetue—port—buretes—
AND (NVL (busl. | oi ned_connect ivity rippers, []) =
NVL (bus2.joined_connectivity_ rippers, []) );

unijgue_document
(* No two documents have the sanme content
vial ue_uni que(docunent);
END_ENTI TY;

10.1.5.1 | Description

A connectivity_generic_bus is eitheh a
connectiyi

connectivity_bus_sllce or a
the model becausge of the

similarity slice and a connectivity_syb_bus. A
connecti gopral ways. It may be divided into
connectiyi i i ivity\suh_buses’ No two connectivity_bus_slices at a
given leVv PN 9 wo . No two connect|V|ty sub_blises at a
given le > [bundles,
local_ma re_port_
bundles e joined
port_bun hdle. The
structura hnectivity
of the as$

When a wi i astance_structure_port_bundle, the pattern of conngctivity is
either in he joined
instancé| . - - rt size is
the same the flattened signal _bundle. For the fanned-out style, the joined

instance | struc t bundles are flattened to lists of instance_member_structyre_ ports.
The leng i

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

defined in the

cont ai ni ng

10.1.6.1

A conne|
connectiyi

connectiyi i alsq defined in the internal_connectivity_view.

internal_

: = containing_view,

| NVERSE

containing_view : internal _connectivity_view FOR busses;
WHERE

val i d_associ ated_si gnal _bundl e : yARN

(I* The signal _bundl e associated with a connectiv

containing internal _connectivity_view.
associ ated_si gnal _bundl e. cont ai ni ng_vi ew :

vallid_joi ned_|l ocal _master_port_bundl es
(I* The joined local _master_port_bundle

i nternal _connectivity_view.
NVL (joined_ | ocal _master_port _
NVL (containing_view. | ocal _ng

vall|i d_j oi ned_connectivit
(I* Ri ppers joined by a co
containing internal _
NVL (joi ned_connectivitly
NVL (cont ai ni i i
END_HNTI TY;

tructured representation of the connectiyity of a
. onnectivity_view. Its associated signal_bundl¢ and the
joined Ig A afre defined in the internal_connectivity_view. All joined

10J.&é<

10.1.7 connectivity_bus_slice

ENTI TY connectivity bus_slice
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

cont ai ni ng_generic_bus : connectivity_generic_bus FOR bus_slices;
VWHERE
val i d_associ at ed_si gnal _bundl e
(* The signal _bundl e associated with a connectivity_bus_slice is
a member of the signal _bundl e associated with its i mediately
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_joi ned_connectivity_rippers
(* Ri ppers joined by a connectivity_bus_slice are defined in the
C ) o . .
W AR ARl b AL BN
NVL (containing_connectivity_view.rippers, []1)V
END_BNTI TY;

10.1.7.1 | Description

ated signal_bdyndle is a
aining conhectivity
ster_(pQrt_bundles are defined in the

A connegtivity_bus_slice defines part of a connectivit
member |of the signal_bundle associated with i
generic_bus. All joined connectivity_rippers and local_
containing internal_connectivity_view.

\a

10.1.7.2 | Used by

connectiyity generic_bus

10.1.8 fronnectivity_sub

ENTI T
SUH
DERI \
SEL

referen

I NVER

d_signal _bundl e
_bundl e associated with a connectivity _sub _buls is

t he sane\as
its imediately containing connectivity_generic_bus. *)
associ ated_si gnal _bundl e : =
cont ai ni ng_generi c_bus. associ at ed_si gnal _bundl e;

val i d_j oi ned_gl obal port _bundl es
(* The gl obal _port_bundles joined by a connectivity_sub_bus are
a subset of the gl obal _port_bundles joined by its
i medi ately containing connectivity_generic_bus. *)
NVL (j oi ned_gl obal port _bundles, []) <=
NVL (contai ning_generic_bus.joined gl obal 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 local _master_port_bundl es joined by a
connectivity_sub_bus
are a subset of the instance_structure_port_bundles joined
by its
i medi ately containing connectivity_generic_bus. *)
NVL (joined_I| ocal _master_port_bundles, []) <=
NVL (contai ning_generic_bus.joined_|local _master_port_bundl es,

[1);

valli d_j oi ned_master _structure_port_bundl es
(I* The master_structure_port_bundles joined b
connectlivity_sub_bus
are a subset of the master_structure_por

its
i mmedi ately containing connectivity
NVL (joined master_structure_port bund
NVL
(contai|ni ng_generi c_bus.joi ned_master_st/ru ;

vall|i d_j oi ned_connectivity
(]* The connectivity_ rigpet

a subset of the connectiWw
i nmedi dtely

cont ai ni ng connectivfty _genexds .F)
NVL (j oi ned_connectivity_ peL's, <=
NVL (cont ai is_b sd_connectivity rippers,|[]);

END_BNTI TY;

10.1.8.1 Desc@

A conneftivity_s
containinlg it be
containin
port_bun

us are

ne size as the connectivity_generic_bus immediately
3 signal_bundle is the same as that of its immediately
ic_bus. The joint global_port_bundles, instance_dtructure_
r_poriZbundles and master_structure_port_bundles are all joined by
d are a subset of their respective ports which are joined by their
immedia inimg.copnectivity_generic_bus. A connectivity_sub_bus only joins {o rippers

10.1.8.2 Used by

connectivity_generic_bus

10.1.9 check_structural_connectivity

FUNCTI ON check_structural _connectivity
(signal Li st . LIST 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 Master PortBundl 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;
nmps : SET OF master _logical _port;
END_LOCAL;
REPEAT signal | ndex := 1 TO SI ZEOF(signal Li st);
current Si gnal := signalList[signallndex];

i mps = NVL (currentSignaI.joined_instance_nenber7yggLfal_ports,

[1);
ps
P

REPEAT portlndex := 1 TO Sl ZEOF( commnedPaor
REPEAT i nstancelndex := 0 TO
commonedPor t Bundl es[ port | ndex].r

NVL (current Signal.joined_global ports,
NVL (current Signal.joined master | ogica

1
| ogi cal Port
: = commonedPort Bundl es[ por
referenced_master_str
associ ated_| ogical _pg
flatten

k all instance_structure_port_bundl es jloi ned
commoned style

VAN

X 1= 1 TO Sl ZEOF(fannedQut Port Bundl es) ;

: = fannedOut Port Bundl es[ port | ndex].
referenced_master_structure_port bundl e.
associated logical port bundle

flattened_port _list[signallndex];
REPEAT i nstancelndex := 1 TO fannedOut Port Bundl es[ port | ndex].
referenced_i nstance.
wi dt h;

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

I p.referenced_instance) AND
(i nstancel ndex =
I p.referenced_instance_nenmber _i ndex) AND
(l ogical Port :=:
| p.referenced_master _port)))

THEN

val i dConnectivity := FALSE
END | F;
END_ REPEAT;
END_REPEAT; -- check all instance_structure_port_bundl es | oi ned
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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]
I N 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 (Il ocal MasterPortbundl es[portlndex].

(f!attcncd port !ist[sigga!!ndcx]] N
I N nps) THEN
val i dConnectivity := FALSE

END_| F;
BND_REPEAT; -- check all |ocal _nmaster_port
REPEAT portlndex := 1 TO Sl ZEOF( mast er P6

I F NOT (nmasterPortBundl es[ portlndex]:

IN nps) THEN

val i dConnectivity ;
END_I F;
HND REPEAT; -- check a

END REPEAT; -- check al
END_HUNCTI ON

10.1.9.1 | Descriptio
The chegk_stru |

connectiyity_bus or.
logical cqnnectivi

10.1.9.2

connectiyi

10.1.10

port bundl es

returns true if the structural connecti
lice or a connectivity_sub_bus conforms

vity of a
with its

ENTITY connectivity _ripper
| NVERSE
related _nets : SET OF connectivity_generic_net FOR
joined_connectivity_rippers;

rel ated _busses : SET [1:?] OF connectivity _generic_bus FOR

joined_connectivity_rippers;
contai ning_internal _connectivity_view
i nternal _connectivity_view FOR rippers;
VWHERE
valid_rel ated_nets
(* Al related nets belong to the sanme view as the
connectivity_ripper. *)
not exi sts(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 common signal. *)
not exi sts (QUERY (net <* related_nets
not _exi sts(QUERY(netl <* related_nets — net
net 1. associ ated_si gnal :=:

net.associ ated_signal)) T~

AND
A | =4

not _exi st s( QUERY(busl <* rel ated_busses |
net.associ ated_signal IN

busl. as|soci at ed_si gnal _bundl e.fl attened_si gnal |

vallid_bus_structure :
(]* For each related bus, there is at
or bus which shares a commn sig
not _exi st s(QUERY(bus <* related_b
not _exi st s(QUERY(busl <* rela

there_exis

rel atled net

at'ed_signal bundl e.
si gnal _|ist |

bus. assloci at ed_si gnal

bus. assloci at'
END_HBNTI TY;

10.1.10.1

A conn hnectivity
view. All For each
related b 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 overrid
| NVERSE
cont ai ni ng_connectivity_view
. internal _connectivity_view FOR inpl ementations;
UNI QUE
u%qno_r of or onr\nrl_i nstanco - /\
(I* A connectivity_instance_inplenmentation can b Ss cfé(s
only
one instance *)
rleferenced_i nst ance;
WHERE
valli d_referenced_i nstance :
(I* the referenced instance is defined hng
i nternal _connectivity view *)
rlef erenced_i nstance I N contai ning/co N ew. i nst an
vallid_structure_propertie
(I* the overridden propert
port _structure *)
not _exi st s( QUERY( pr _rrindi e_properties
NOT ( pr.
valli d_sel ected_
(I* the sele defined in the interface
t he
[ nsi e referenced_instance *)
slel ect ed
referenced_i 3 i at ed_cluster.interface.port_structur
END_BNTI TY;
104.12§
A conngctivityNipstance_implementation describes information associated

implementation of

d with

ces,

of

vith the
d in the

h instance. Since the only type of cell _representation define

current model is The conneclivily view, the only implementalion 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 : OPTIONAL SET [1:7?] OF connectivity_net;
ri ppers : OPTIONAL SET [1:?] OF connectivity_ripper;
signal s . OPTIONAL SET [1:7?] OF signal
signal _bundl es . OPTIONAL SET [1:7?] OF signal_bggﬁ4§
i nMpementations— ORPTIONAL-SETF [ 1. 2] OF

connectivity_ instance_inple
unijts . connectivity_units;

| NVERSE
reljat ed_expandabl e_confi gurati ons

SET [0:?] OF

expandabl e_i nt ernal _connectivity_view config ti

FOR chosen_cel |l _representati on;

WHERE
vallid_direct i nstances

(I* An internal _connectivity_view

cluster|s

i nst ancels of

of the containing ce
not _exi st s( QUERY(i nst <
inst.instantiated_clus
cont ai ni ng_internal _

ing_internal _cell));

valli d_i ndirect
(I* An interna
cluster

does not contain instances of

indirectly. *)
ed_expandabl e_confi gurations
ecc. i nstance_configurations
e.instantiated_cluster.containing cell

=

al _cluster.containing_internal _cell)]));

ports

connects to a particular global _port. *
RY (sigl <* signals

i gl.joined _global ports)

valli

SAN

thHere exists (QUERY (sig2 <* signals — sigl
EXI STS (sig2.joined_global ports)
AND
t here_exists (sigl.joined global ports *
si g2.joi ned_gl obal _ports)))));

val i d_signal _i nstance_nmember _ports
(* Only one signal connects to a particular
i nstance_nenber | ogi cal _port. *)
not _exi sts (QUERY (sigl <* signals
EXI STS (sigl.joined_instance_menber | ogi cal _ports)

AND
there_exists (QUERY (sig2 <* signals - sigl
EXI STS
(sig2.joined_instance_nenber_| 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 _exists (QUERY (sigl <* signals
EXI STS (sigl.joined _master | ogical _ports)
AND
there_exists (QUERY (sig2 <* signals — sigl
EXI STS (sig2.joined_master_I| ogi cal _ports)
AND
t here_exists (sigl.joined_naster_bngg?I_ports *

sig2.jdined_master_| ogical _ports)))));
END_ENTI TY;

10.1.13.1 Description

An interpal_connectivity_view is a cell representatior S i ivity. An
internal_connectivity_view does not contain instancés @ 3 ; ning cell
directly. |Only one signal member_
logical_pprt or a master_logical_port.

10.1.13.2 Used by

neric_net
nnectivity_ripper connectiyity_sub_
able_internal_connectivity_ ocqurrence_
view_cgohfiguration instance local_masfter_port_

connectiyity_bus connectivity_bus_slice
connectiyity_instance_impl
bus connectivity_sub_ne
annotate| expandable_inte
bundle signal signal_b le

9,
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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

connectiyity _units
10.1.15 Kconnectivity_units

ENTI TY connectivity units;
set| capacitance : capacitance_unit;
I NVERSE
contai ni ng_i nternal _connectivity

cont ai nnent _constrai nt
Sl ZEOF (cont ai/A\ng_|i ity view) +

vivity_view) = 1;

10.1.15.1

A conne i € s g for a connectivity view. In a connectivity v

appropria

10.1.156

capacitarn

10.2 design_hierarchy_model

Description

ew,

it is

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;
design_hierarchies : OPTIONAL SET [1:7?] 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;

| NVERSE RN
contai ning_i nformati on_base : information_base FOR [

VWHERE

unijgue_document
(* There are no two docunents with the same_co
vial ue_uni que(docunent);

unifque_st at us_of copyri ght
(]* The design does not have the saneg
twice *)

vlal ue_uni que(status_of _copyri ght)

unifque_status_of _written
(]* The design does not
i nformation *)

vial ue_uni que(status_of _
END_HBNTI TY;

10.2.1.1 | Description

within an
ents with

A design| identifies the
informatipn_bas
the samq conten

10.2.1.2

copyright formation

private_¢

ENTI TYNdesi gn_uni ts;

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 . OPTI ONAL name_i nf or mat.i on;
| NVERSE N
cont ai ni ng_design : design FOR design_hierarchies;
VHERE
vial i d_desi gn_hi erarchies
(I* AI'l design_hierarchies start with clust
which are

defined in the clusters of the top_c

chosen _cl uster_configuration.

containing_cluster.containing_cel

cont ai ni ng_desi gn.top_cel | ;
END_BNTI TY;

10.2.3.1 | Description

A desigrn_hierarchy is either an ext
expanded occurrence hiefarchy
cluster_configuration is de o i

10.2.3.2 | Used hy
desigh name_in aji

10.2.4

design hierarchy. It specifies an
cluster_configuration. The chosen
of the top_cell in a design.

rnalrox_anin
Iethe t
uster, iterface

arafchy_annotate

2 hi erarchy
(ONEOF( expandabl e_ext ernal _desi gn_hi erjarchy,
| eaf _ext ernal _desi gn_hierarchy)
i'gn_hi erarchy);
i erarchy. chosen_cluster_configuration -- reflerence
external _cluster_configuration;
SELFYdesTgn_hierarchy. ocCUrTence_hi erarcny_annotatre
: OPTI ONAL external _occurrence_hierarchy_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_configuration -- 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 RN

An expandable_external_design_hierarchy selects an expandable_external/Cl ration.

10.2.5.2 ( Used by

expandable_external_occurrence_hierarchy annotate
10.2.6 |eaf_external_design_hierarchy

ENTI TY | eaf _external _desi gn_hi erar
SUBTYPE OF (external _desi gr_hi
SELF\ desi gn_hi erarchy. ch

| eaf _external _cluster _X

SELF\ desi gn_hi erarchy. occ
;] OPTI ONAL | eaf _external _

END_HNTI TY;

10.2.6.1 | Descriptio
A leaf_e ternal

10.2.6.2

erence

leaf_exte

<

10.2.7 /hierarchy

ENTI T)YNI“nt er nal _design _hi erarchy
ABSTRACT SUPERTYPE OF ( ONEOF(expandabl e_i nternal _desi gn_hierarchy,
| eaf _internal _desi gn_hierarchy))
SUBTYPE OF (design_hierarchy);
SELF\ desi gn_hi erarchy. chosen_cl uster_confi guration -- reference
internal _cluster_configuration;
SELF\ desi gn_hi erarchy. occurrence_hi erarchy_annotate
: 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_configuration - -
reference
expandable_internal cluster configuration; AR

SELF\ desi gn_hi erarchy. occurrence_hi erarchy_annot at \.
;| OPTI ONAL expandabl e_i nternal _occurrence_hi erakchy (anqobaf e;
END_HNTI TY;

10.2.8.1 | Description

An expandable_internal_design_hierarchy is an “expéandable. inte connectivityl design_
hierarchy”. It selects a cluster_configuration which pfovides i an for further expansion.

10.2.8.2 | Used by

expandal

10.2.9 pxpandable_intg

ENTI T[Y expandabje_|I
SUBTYPE OF (eXxpa

SELF\ desi gn
: expal
SEYF\ desi g

| OPTI
END_BNTI TY;

~d€si gn_hi erarchy);
_chuster_configuration -- reflerence
aetivity_view configuration;
ence_hi erarchy_annotate

ernal _occurrence_hi erarchy_annot aft e;

10.2.9.€

An expamdabfexinternal _connectivity design_hierarchy selects a cluster_configuration which
provides [infermati r the further expansion starting at an internal_connectivity_vie.

10.2.9.2 Used by

expandable_internal_connectivity_occurrence_hierarchy_annotate

10.2.10 leaf_internal_design_hierarchy

ENTITY | eaf i nternal _design_hierarchy
SUBTYPE OF (i nternal _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_annotate

OPTI ONAL | eaf i nternal _occurrence_hi erarchy_annot ate;
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
ABS ok
(ONEOF(|lext ernal _occurrence_hi erarchy_annot at e,

i nterngl _occurrence_hierarchy_annotate));
maslit er _port _annot at es . OPTI ONAL SET
mast er _|port _annot at e;
overriding_cell _properties
propertly_override;
overriding_cluster_properties
propertly_override;
ovgrridi ng_desi gnat or
I NVERSE
cont ai ni ng_desi gn_hi erarc
;| design_hierarchy FOR
WHERE
val|lid_master_port_annotatge_
(]* The annot at
interface of
t he contai
cont ai ni ng

desi gn_hi
not _
por

_port.containing_interface :<>:
_hi erarchy.

cell _properties
en properties are defined in the containing| cel

_configuration of the containing

desi gn_|hiner ar chy.
not exi st s(QUERY(cel | PropertyOverride <*
overriding_cell _properties |
NOT (contai ning_design_hierarchy.chosen_cluster_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_hiprnrr‘hy The overridden properties are defined in the containing celbof the chosen

cluster_configuration of the containing design_hierarchy.

10.2.11.2 Used by

design_hlierarchy master_port_annotate property_override

10.2.12 external_occurrence_hierarchy_annotate

ENTI TIY external _occurrence_hj
ABSTRACT SUPERTYPE OF

(|ONEOF( expandabl e_extern G archy _annot at e,
| eaf _external _occ W~ annot at e) )
SUBTYPE OF (occurrence_hi grarchy\ at e) ;
SEL gi ni ng_desi gn_hi er ar chy

-- retyjpe of
i nverse
END_H

10.2.12.1

An extel
occurren

tate is either an expandable or a leaf| external
gtates the top level occurrence of a design_hierarchy.

10.2.12.2

externaé

10.2.13 gexpandablé external occurrence hierarchy annotate

ENTI TY expandabl e_ext ernal _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_annot at e. cont ai ni ng_desi gn_hi erarchy
expandabl e_ext ernal _desi gn_hi erar chy; -- retype of
i nverse
DERI VE
chosen_cell _representation : external _cell _representation
-- reference
: = cont ai ning_desi gn_hi erarchy.
chosen_cluster_configuration
chosen_cell _representation
VWHERE
val id_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 ewPropertyOverri de. overri dden_property.containing_cell _representatio

n)));
END_ENTI TY;

10-2-13-1_&25Nipﬁnn RN
An expandable_external_occurrence_hierarchy_annotate annotates currence

of a depgign hierarchy. The external view chosen for annot y the
external_|cluster_configuration in the containing expandable _exterha g ierarchy.
The overfidden properties are defined in the chosen_view of thg

10.2.13.2 Used by

expandable_external_design_hierarchy property_ove

10.2.14

ENTI T
SUR
SEL hy

-- retyjpe of

i nverseg

END_BNTI TY;

10.2.14.1

A leaf e s only a

single un

g

10.2.14.2

10.2.15 internal_occurrence_hierarchy_annotate

ENTITY internal _occurrence_hierarchy_annotate

ABSTRACT SUPERTYPE OF

( ONEOF( expandabl e_i nter nal _occurrence_hi erarchy_annot at e,
| eaf _i nternal _occurrence_hi erarchy_annotate))
SUBTYPE OF (occurrence_hi erarchy_annotate);
SELF\ occurrence_hi erarchy_annotate. contai ning_design_hierarchy
i nternal _desi gn_hierarchy; -- 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

ENTI T¥—eaf—nt-ernal—ecect+rence—hierarchy—annotate
SUBTYPE OF (internal _occurrence_hierarchy_annot at
SEUF\ occurrence_hi erarchy_annotate. containing_d

| eaf i nternal _desi gn_hierarchy;

i nverseg
END_BNTI TY;

10.2.16.1 Description

A leaf_infternal_occurrence_hierarchy annotate
unexpanded cell.

ign which containg only an

10.2.16.2 Used by

leaf_intefnal_design_hierarchy

10.2.17 archy_annotate
ENTI T rence_hi erarchy_annotate
ABS
(
(expand vity_occurrence_hierarchy_annot ate)
SUH occurrence_hi erarchy_annot ate);
overr iNdi ' perties : OPTIONAL SET [1:7?] OF
proper ide;
SE i erarchy_annotate. containing_design_hierarchy
: nt ernal _desi gn_hi erar chy; -- retlype of
i nverse
DERI VE
chosen_celT representation : internal _cell _representation
-- reference
: = cont ai ning_desi gn_hi erarchy.
chosen_cluster_configuration.
chosen_cell representation
VWHERE

valid_overriding_view properties
(* The overridden properties are defined in the
cell _representation_set of the top
occurrence. *)
not _exi st s( QUERY(vi ewPropertyQOverri de <*
overriding_view properties |
NOT (chosen_cell representation IN

vi ewPropertyOverride. overridden_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
override

property_

10.2.18

ENTI T
expanda
SUH

0cg
occurr ¢
i nt
intercg
sig

si gnal _|
SEL

of inve
VWHERE
va

(

chosen |

expandable_internal_connectivity_occurrence_hierarct

Y
ble_in

TYPE OF (expandabl e_i nternal _occurren

urrenc
nce_an
erconn
nnect _
nal _an
annot a

t op "

Cely7%§i;‘ (N B
ot _exi > RY( i@ )<*™\i nperconnect annot at es

ternal _connectivity_occurrence_d

e_annot ates
not at e;

ect _annot at es
annot at e;
not at es

te;

rrence_hi erarchyannot at e ai ni ng_desi gn_hi er ar chy
dabl e_i nt er nal 5i gn_hi erarchy; -- refype

annot a i dre defined in the

Qnfiect . cont ai ni ng_connectivity_view [ <>:
gpresentation));

figuration of the containing design_hierarchy. *)
not ist s(MQUERY(occurrenceAnnotate <* occurrence_annot atels
occurrenceAnnot at e. chosen_i nstance_confi gurati on

comtar mg_expandabteTmtermat—cthuster_—configurat i on

<>l

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

val i d_annot ated_si gnal s

(

* The

annot ated signals are defined in the

chosen_cell _representation of the top

occu

rrence. *)

not exi sts(QUERY(sa <* signal _annotates

END_ENTI TY;

sa. annot at ed_si gnal . cont ai ni ng_vi ew : <>
chosen_cel | _representation));
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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 RN

10.2.19 pbccurrence_annotate

ENTI TY occurrence_annot ate
ABSTRACT SUPERTYPE OF ( ONEOF(external _
i nternal _
chgsen_i nstance_configuration : instg
reference
i nsft ance_menber _i ndex

i NSt ance_port _annot at es :?] OF

_annot at e;
new i nstance_properties [1:?] OF propefty;
ovgrriding_cell _properties OF

propertly _override;
overriding_cluster_propert
propertly_override;
overridi ng_desi gr
ovgrriding_in
propertly _overri de

DERI VE @
annot at e n

| NVER
con

not at e

4
con at e

expandé

EOR occurrence annotates;

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 nternal _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;
VWHERE
cont ai nnent _constrai nt
(* An occurrence_annotate belongs to either one
occurrence_hi erarchy_annotate or one occurrence_annotate . *)

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

SI ZEOF( cont ai ni ng_expandabl e_i nt ernal _connectivity_occurrence_annot ate
) = 1
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valid_instance_nmenber i ndex
(* The nenber index is within the range defined by the width of the
annotated instance. *)
{0 <= instance_nenber _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 here_exi st s( QUERY( port Annot at e2 <*
i nstance_port_annotates — portAnnotatel |

port Annot at el. annot at ed_port : =:
por t Annetatez—annrotated—poriirr -

valli d_overriding_cell _properties
(I* The overridden properties are defined in t :9el
of the
instantiated cluster of the annotated_
ot _exi st s(QUERY(cel | PropertyQOverride
overriding_cell _

NOT (annotated_instance.instantia G & . di ni ng_[cel |

=

I N
cell PrgpertyOverride.overridden

vallid_overriding_cluster_

(I* The overridden proper ed
cl uster| of
t he annot at
not _exi st s( yOverride <*
T _properties |
iated cluster IN
cluster . i /property.containing_cluster)));
val )
( orties are defined in the
annot at
n stancePropertyOverri de <*
erriding_instance_properties |
4 ot abed_i nstance IN
i nst anc erride.overridden_property.containing_instance)));

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_ext er nal _occurrence_annot at e,
| eaf _external _occurrence_annotate))
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 exterpal_occurrence_annotate is either an expandable_externa notate or
an leaf_external_occurrence_annotate. It annotates an occu | cluster_
instance within a design_hierarchy.

10.2.21 expandable_external_occurrence_annotate

ENTI TIY expandabl e_ext ernal _
SUBTYPE OF (external _ ¢
overriding_view propertie

propertly_override;
SEUF\ occurrence_annot ate.

reference
DERI \{
cho
referen

VWHERH
valli

(

~properties

properties are defined in the

on for the

stance. *)

Y(vi ewPr opertyOverride <*
overriding_view properties |

chosen

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 awernal_cluster_
instance within-a anign hinrarr\hy

10.2.23 jnternal_occurrence_annotate

ENTITY i nternal _occurrence_annotate
ABYTRACT SUPERTYPE OF
( ONEOF(|lexpandabl e_i nternal _occurrence_annot a
| eaf _i nt ern
SUBTYPE OF (occurrence_annotate);
SEYF\ occurrence_annot at e. chosen_i ns
i nternal _i nstance_confi guration;
reference
END_HBNTI TY;

10.2.23.1 Description

An internjal_occurrence_a
both cages it annotates

leaf internal_occurrence_annotate. In
érnal_cluster_instance within a| design_

hierarchy.
10.2.24
ENTI T ence_annot at e
SUH rrence_annot ate);
SEL chosen_instance_configuration
: tance_configuration; - -
ref ere&
END ]

10.2.24.1

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_annot ate. chosen_i nstance_confi gurati on
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_cluster_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 ewPropertyOverri de <*
overriding_view properties |
NOT (chosen_cell representation IN

vi ewPrgdpertyOverri de. overri dden_property.containing_c

n)));
END_BNTI TY:;

10.2.25.1 Description

ntatio

An expapdable_internal_occurrence_annotate is a expa i ly_occur-
rence_arnnotate. It annotates an expandable occurrente of ar_inte ce within

a design) hierarchy. The overridden properties are
for the annotated instance.

10.2.25.2 Used by

property |override

10.2.26 expandable_intg gnce_annotate

ENTI T
SUH
SEL

i-vi ty_occurrence_annotate
_occurrence_annot ate);
5€h_i nstance_configuration
vectivity instance_configuration;| --

referen
ocd| OPTI ONAL SET [1:7?] OF
occurre
i nt OPTI ONAL SET [1:7?] OF
interc
si% OPTI ONAL SET [1:7?] OF
si gnal |
DERI \{

chgséq, con tivity_view :
reference
: = chosen_instance_configuration.
chosen_cl uster_configuration
chosen_cell _representation

i nternal _connectivity_view - -

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 nt erconnect. 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. *)

sentation
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not _exi st s(QUERY(occurrenceAnnotate <* occurrence_annot ate
occurrenceAnnot at e. chosen_i nst ance_confi gurati on.

s |

cont ai ni ng_expandabl e_i nternal _cluster_configuration :<>:

chosen_instance_configuration.chosen_cluster_configurati

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

on));

10.2.26.1 Description

An expapdable_internal_connectivity_occurrence_annotate annota
instance | of an ¢
expandable. The annotated interconnects and and the anngta
chosen g¢onnectivity view of the top occurrence. Thednex
reference instance_configurations defined in the clusts i
the instance_configuration.

10.2.26.2 Used by

interconn
10.2.27

ENTI T

ABY mast er _port_annot ate,

unspeci
ann
ref eren
new

_annotate));
ter _logical _port; - -

OPTI ONAL SET [1:?] OF property;

ove OPTI ONAL capaci tance_val ue;

ovg OPTI ONAL string_token;

oV OPTI ONAL SET [1:?] OF property_overr
I NVER

cont ai _oocurrence_hierarchy_annotate

occurr

ce” of an
at it is

ined in the
_gnnotates

hosen by

at e,

i de;

ce_hierarchy_annotate FOR master _port_annot at es;

UNI QUE
uni que_master_port _in_annotate
(* No two "master_port_annotates"” in a given
"occurrence_hi erarchy_annotate" annotate the same
"master | ogical _port". *)
cont ai ni ng_occurrence_hi erarchy_annot ate, annotated _port;
VWHERE
val id_overridi ng_properties
(* The overridden properties are defined in the annotated
mast er _| ogi cal _port. *)
not _exi st s( QUERY( port PropertyOverride <*
overridi ng_properties
NOT (annotated port IN
port PropertyOQOverri de.
overridden_property.
cont ai ni ng_master _| ogical _port)));
END_ENTI TY;
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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 orooertv_ovem

10.2.28 fnput_master_port_annotate

ENTI TY i nput _master _port _annot ate
SUBTYPE OF (nmster_port_annotate);
SEUF\ mast er _port _annot at e. annot at ed_port - -

reference

i nput _master | ogi cal _port;
overriding _dc_fanout | oad : OPTI ONA
overriding_dc_max_fanin OPTI

END_BNTI TY;

10.2.28.1 Description

An input] master_port_annotate attaches hich are

associated with an input_master_togical pont urrence in the top level occurrence.
10.2.29

ENTI T}

SUH anng
SEL g.'annot at ed_port -+
referen

ové i . OPTI ONAL | oad_val ue;
i N OPTI ONAL | oad_val ue;

10.2.29.1

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.
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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 bidifectional _master_port_annotate attaches or modifies prope
are assog¢iated with a bidirectional_master_logical_port occurreng

10.2.31 unspecified_direction_master_port_annotate

ENTI TY unspecified _direction_nmaster_pd
SUBTYPE OF (nmster_port_annotate),
SEUF\ mast er _port _annot at e,

reference
unspeci fied_direction>
END_HBNTI TY;

10.2.31.1 Description

attributes

An unspecified_directipn
i e in the

which arp associated

top-level occurr(@

10.2.32 finstance _p

ENTI T
ABS

<

st'at e

(ONEOF(i nput _i nstance_port _annot at e,
out put _i nstance_port _annotate,
bi di recti onal _i nstance_port _annft at e,

unspeci iresgtion_instance_port_annotate));
ann o t . instance_structure_port; --
ref er ence
new_properties . OPTIONAL SET [1:?] OF property;
overriding_ac_| oad : OPTI ONAL capacitance_val ue;

overriding_designator : 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 ated_| 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


https://iecnorm.com/api/?name=42a61dbb6f8c2b8dc43e3525e6f297a8

62016 O IEC:2003(E) - 107 -

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 id_overridi ng_properties
(* The overridden properties are defined in the annotated_port
or in the
definition of the master |l ogical _port associated with the
referenced_master_structure_port *)
not _exi st s(QUERY( prop <* overriding_properties
NOT ( prop. overr|dden property I'N
port_at+ Pt ac A e AN A i /\

Bt Ss—hew — P oOpPtT t—t “"’/

OR
(prop.overridden_property IN annotated_poy

referenced_master_structure_port.
associ at e _part

END_BNTI TY;

10.2.32.1 Description

An instamce_port_annotate is either g ihg » nnotate, output_instance_port_
annotate| bidi i N _ ifféd_direction_instance_port_
annotate S nodifies properties or attributes
which ar % urrence within the occurrepce. The
overriddsg i i i e yotated dport or in the definition of the
master_lpgical_port assocjat i naster_structure_port.

10.2.32.2 Used by
capacitarce_va@c ate property property_override

10.2.33

ENTI T port _annot ate

SUH port _annotate);
ovg _load : OPTIONAL | oad_val ue;
oV _fanin . OPTIONAL | oad_val ue;

WHERE
valli d,(
' |HMNERAR
T
END_ENTI TY;

I\/DDEL I NPUT_MASTER _LOGI CAL_PORT"' I N

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 : OPTIONAL | oad_val ue;
overriding_dc_max_fanout : OPTIONAL | 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 TN

SURB
ove
ove
ove
ove
VWHERE
val
1
END _H

10.2.35.1

The bidir,
associats

10.2.36

ENTI T
SUH
VHERH
val

An unspeci

which ar

the occul

rence.

FYPE—OF (T mstance_port—anmmotate);
rriding _dc_fanin_load : OPTIONAL | oad_val ue;

Y unspecif

TYPE <>(i
id annot’a

rriding_dc_fanout | oad : OPTIONAL | oad_val ue;
rriding_dc_max_fanin : OPTIONAL | oad_val ue
rriding_dc_max_fanout : OPTIONAL | oad_vg X
id _annotated_port:
HI ERARCHY_MODEL. Bl DI RECTI ONAL_MASTER_IQ \N p N
YPEOF(annot ated_port.referenced_ng port) ;
NTI TY;

Description
cctional_instance_port_annotats ifiespraperties or attributes Which are
d with a bidirectional_master srrence within the occurrence

ne’e_port_annotate
ate);

FI ED_DI RECTI ON_MASTER_LOGI CAL_PORT/ I N
ef erenced_master _structure_port);

ionvinstance_port_annotate attaches or modifies properties or attributes

siated> with an unspecified_direction_master_logical_port occurrenge within

10.2.37 signal_annotate

ENTI TY signal _annot at e;

annot at ed_si gnal . signal; - -
reference
new_properties : OPTIONAL SET [1:7?] OF property;
overriding _properties : OPTIONAL SET [1:7?] OF property_override;
I NVERSE

cont ai ni ng_expandabl e_i nternal _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_annot ate
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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 ;
VWHERE
cont ai nnent _constrai nt
(* A signal _annotate belongs to either one
occur r gre i

rar ol nauat-at o

—e A\ o
mrCcTor orry_—orrrorat ©

or one occurrence_annotate. *)

SI ZEOF(|cont ai ni ng_expandabl e_i nt ernal _occurrence_hi‘e %e) +
SI ZEOF(|cont ai ni ng_expandabl e_i nt er nal _connecti vi not at e
) =L

vallid_overridi ng_properties

(I* The overridden properties are

annot atled_si gnal . *)

not _exi st s( QUERY( si gnal Proper
overridil

NOT (annotated_signa

si gnal RropertyOverri de. overridde
END_BNTI TY;

10.2.37.1 Descriptio

A signal|l annotate\ a
occurrence Wi
rence_higrarchy_

in the anphotated s

operties which are associated with |a signal
gnal_annotate belongs to either ong occur-
mce _annotate. The overridden properties arg defined

10.2.37.2

expand i onkectivity _occurrence_annotate expandable_internal_conpectivity
occurren annptate property property_override

10.2.38

ENTI TY i nterconnect _annot at e;

annotated_interconnect : referenced_interconnect; - -
reference
new_properties : OPTIONAL SET [1:7?] OF property;

overriding criticality : OPTIONAL integer_token;
overriding properties : OPTIONAL SET [1:7?] OF property_override;
| 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 at ed_i nt erconnect;
WHERE
cont ai nnent _constrai nt
(* An interconnect_annotate

nnnnnnnnnnn bhiorar chy,
oCcTCoOT T CcTcC e ol Crry ottt

bel ongs to either one
a-e—e+F—ehe—ee-etH+-ehRe /\ *)

ﬁarch

not at e

PN
TO

SI ZEOF(|cont ai ni ng_expandabl e_i nt ernal _connectivity_
y_annotlate) +

SI ZEOF(|cont ai ni ng_expandabl e_i nt er nal _connecti vi
) = 1

vall|id_overridi ng_properties

(I* The overridden properties are
i nterconnect. *)
not _exi st s( QUERY(op <*
NOT (annotated_interc

annot at ed

op. over

op. over|ri dden_propert
END_HNTI TY;

Des

10.2.38.1

modifies properties or attributes which are agsociated
gr a connectivity_generic_bus occurrence within the
annofate belongs to either one occurrence_hierarchy |annotate
The overridden properties are defined in the 4gnnotated

An interd
with the
occurren

10.2.38.2

expandableiinternal” 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 _representation FOR status_of _copyright;
cont ai ni ng_cl uster

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

SET [0: 1] OF design FOR status_of _copyright;
C O nat-A+rg—eeH N
;] SET [0:1] OF cell FOR status_of_copyright;
VWHERE
cont ai nnent _constrai nt

* Each "copyright" is defined in only one a ¥)
| ZEOF( cont ai ni ng_docunent ati on) +

| ZEOF( cont ai ni ng_i nformati on_base) +

| ZEOF(containing_library) +

| ZEOF(contai ning _cell _representatio
| ZEOF( cont ai ni ng_cl uster) +
| ZEOF( cont ai ni ng_desi gn) +
| ZEOF(contai ning_cell) < 1;

N umnun—

unifque_year
(]* The copyright does ng
vial ue_uni que(year);

END_BNTI TY;

10.2.40.1 Descriptio

The copyright indicats
associated with @ tic

10.2.40.2

base, or

cell cell_r design documentation information_base library
10.2.41¢]
ENTI T
aut OPTI ONAL string_token
dat'e —tt+re—stan:
data_origin : OPTIONAL version_information;
program : OPTIONAL version_information;
| NVERSE

cont ai ni ng_docunent ati on

SET [0: 1] OF docunentation FOR status_of _written;
cont ai ni ng_i nf ormati on_base

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

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

SET [0:1] OF cell _representation FOR status_of written;
contai ni ng_cl uster

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. *)

S| ZEOF( cont ai ni
S| ZEOF( cont ai ni
S| ZEOF( cont ai ni
SI ZEOF( cont ai ni
SI ZEOF( cont ai ni
SI ZEOF( cont ai ni
S| ZEOF( cont ai ni
END_ENTI TY;

ng_docunentation) +
ng_information_base) +
ng_library) +

ng_cell _representation) +
ng_cluster) +

ng _cell) +

ng_design) = 1;

10.2.41.1 Description

A written| includes information relating to the writer or generator o
written is| associated. It includes a time_stamp and may include g
or organization identification, or location information to help tf
particular part of an information base.

10.2.41.2 Used by

cell cell Jrepresentation cluster design documentat

version_information

10.2.42 yersion_information

ENTI T

ver|si on :
| NVERSE
cont ai ni ng_wr

| SET [ s 1]
cont ai ni @ i
| SET [ 0%

VHERE
con

(

qg

-

g
END &

10.2.42.1

information" is defined in only one place|l *)
itten_data origin) +
“written_program = 1;

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 :
recorded_time :

| NVERSE

dat e;
time;

containing_witten : witten FOR date;

END_ENTI TY;
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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 tine;
hour : integer _token;
m nte—: intngﬂr_tnkﬂn; AN
seclond : integer_token;

| NVERSE
containing_tinme_stanp : time_stanp FOR recorde

VWHERE

valli d_hour
(* Twenty four hours each day. *)
{| 0 <= hour <= 23 };

vallid_m nute :
(]* Sixty m nutes each hour. *)
{| 0 <= mnute <= 59 },;

val|id_second :
(]* Sixty seconds each mi nu e if
{| 0 <= second <= 60 };
END_HNTI TY;

| eap second.| *)

10.2.44.1 Description

A time specifies the t
Time Cod rdinat

10.2.44.2 Used

and seconds. The time is specified in Universal

time_stamp
10.2.45<

ENTI T
yea posiAi ve_i nteger _token;
N0 HR——pest+—vre—hRteger—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 *)
val i d_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)

LOCAL
| eap_year : BOOLEAN;
valid . BOOLEAN;
END_LOCAL;
leap_vear .= (yy nod 4 = 0) A
= 0));
CASE mm OF
1, 3, 5, 7, 8, 10, 12 : valid :
4, 6, 9, 11 : ovalid :
2 : I F leap_year
ELSE
END_| F;
QTHERW SE ;o ovalid :
END_CASE;

RETIURN( val i d) ;
END_HUNCT! ON;

10.2.46.1 Description

The valid
month an

10.2.46.2

date

Descripti

The dOCﬁ
documen
sections.

dd <= 31;
dd <= 30;
THEN

valid :

valid :

62016 O IEC:2003(E)

BOOL EAN;

It is used to ensure that

schema describes the documentation provided for an
ationgmay consists of several sections. Each section may have text an

the day,

bbject. A
d nested

10.3.1 documentation

ENTI TY docunent ati on;

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

I 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;

cont ai ni ng_i nf ormati on_base

SET [0:1] OF information_base FOR docunent;

cont ai ni ng_cel |

SET [0:1] OF cell FOR docunment;

contai ning _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 document;
VWHERE

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

+
2O cont-a--ndeonmeat Y —gemer e
31 ZEOF( cont ai ni ng_i nformati on_base) +
S1 ZEOF(cont ai ning_cel ) +
Sl ZEOF(cont ai ni ng_cel |l _representation) +
3l ZEOF(cont ai ni ng_cl uster) +
31 ZEOF(cont ai ni ng_cel | _representati on_set)
31 ZEOF(contai ning_li brary) +
Sl ZEOF( cont ai ni ng_design) = 1;

unifque_st at us_of _copyri ght
(]* The document does not
twice *)

i nformatijon

<
[
c
@
I
<
o}
o
c
@
)
%
L d
o)
—
c
»
I
o
=
o
o
=

unifqgue_status_of _written
(I* The document does no
i nformation *)
vial ue_uni que(g

"written"

END_HNTI TY;
10.3.1.1 | Description
A documlentation proVie p for an object. It may consist of several [sections.
Each seqti ections.
10.3.1.2
cell ce% ell_trepresentation_set cluster connectivity_generic_bus |connect-
ivity_genpli ighpdesign information_base library section written

10.3.2 rection

ENTI TY secti on;
contents : OPTIONAL LIST [1:?] OF section_el enent;
title . string_token;
I NVERSE
cont ai ni ng_docunentati on : docunentati on FOR sections;
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 enent
= 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 TN

section

10.4 hi¢rarchy_model

Descriptipn

The hiergrchy_model schema describes the hierarchieaiN - ell which is the
basic unit of design. A cell can have multiple views 1 which g$hare the
same interface are grouped into a cluster. be grouped into a
cell_representation_set to indicate a particula ip to each othefr. In the
informatipn base clusters are instanti i

10.4.1 cgell
ENTI TIY cel |
ABSTRACT SUPERTY _cel |,
_cell));
clusters SET [1:?] OF cluster;
doc : ) SET [1:?] OF docunentatj on;
na N 2 name_i nf ormati on;
pr gperti SET [1:?] OF property;
st dt us_of i : SET [1:?] OF copyright;
st at us_of ' : SET [1:?] OF written;
cel|l re 3 : OPTIONAL SET [1:?] OF
cell _repré A
I NVE
co l'ibrary FOR cells;

does not contain identical copyrights *)
vatroe_um questatus_of _ctopyT T gitt)s

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

uni que_document
(* A "cell" does not contain identical documents *)
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 internai—eeH N

ENTITY i nternal cell
SUBTYPE OF (cell);

SELF\ cel | .clusters . OPTI ONAL SET [1:7] cl ustler;

| NVHRSE

containing_internal _library : internal _Il§ S;
END_BNTI TY;

10.4.2.1 | Description

An internpal_cell is a cell which ca fo an brary. An internal_|cell may
contain implementation information.

10.4.2.2 | Used by

internal_cluster internal_Lb

10.4.3 pxternal_cell

ENTI TY ext
SUBTYPE OF ¢
SEUF\ cel | «

I NVE
con

END H

<

10.4.3.1

PTI ONAL SET [1:?] OF external _clustier;

i brary : external library FOR cells;

An extennal cell i cell found in an external_library. An external_cell does hot have
implementat j i i j ified in an
external_cell.

10.4.3.2 Used by

external_cluster external_library
10.4.4 cluster

ENTI TY cluster
ABSTRACT SUPERTYPE OF ( ONEOF(i nternal _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 OPTI ONAL SET [1:?] OF docunentation;
name OPTI ONAL nane_i nformati on;
interface cluster _interface;
properties OPTI ONAL SET [1:?] OF property;
status_of _copyright OPTI ONAL SET [1:?] OF copyright;
status_of _written OPTIONAL SET [1:7?] OF written;

I NVERSE

cont ai ni ng_cel |

WHERE
uni

(*

\Y

cell

gque_st atus_of _copyri ght
A "cluster" does not

contain two identical

FOR cl usters;

copyrights *)

al ue_uni que(status_of copyright);

F-RR WY ot ot c

uni

(

V]

uni

(

V]
END_H

10.4.4.1

A cluster
which ha

10.4.4.2

cell cell_
instance

10.4.5

ENTI T]
SUH
SEL

SEé
| NVEF

con
END_E

ve the same cluster_interface.

af
U|u|\. St+atuSs \.II

* "cluster" does not
inforrrati on *)
al ue_uni que(status_of _witten);

gque_docunent
* A "cluster" does not

al ue_uni que(docunent) ;
NTI TY;

Description

is either an internal_cluster™qr a’e

Used by

] OF internal
_configurations
[1:?] OF internal

_cell i nt ernal

contain two identical

contain two ide

_cel |
_cluster

_cell

a’group of connectiyity views

sfer_interface copyright documentation

_representation;
_configuration;

FOR cl usters;

10.4.5.1

An internal_cluster is a cluster found in an internal_cell.

interface

10.4.5.2

Description

are grouped into an internal_cluster.

Used by

Internal views which share the same

internal_cell internal_cell_representation internal_cluster_instance

10.4.6

ENTI TY ext ernal

external_cluster

_cluster

SUBTYPE OF (cl uster);

SEL

F\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 S~

external_|cell external_cell_representation external_cluster_instance

10.4.7 cluster_configuration

ENTITY cluster_configuration
ABYTRACT SUPERTYPE OF ( ONEOF(external _

i nternal _c :
nane : OPTI ONAL name_i nformatign;
pragperties
I NVERSE
cont ai ni ng_cl uster
END_BNTI TY;

10.4.7.1 | Description

A clustef_configuration s | cluster_

configurgtion.

10.4.7.2 Used;\(
cluster design_hierdr

10.4.8 ation
ENTI T _configuration
A
( ONEOF external _cluster_configuration,
| eaf _external _cluster_configuraftion))
SUB | uster _configuration);
END_BENTITY;

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;
WHERE
val i d_scoped_gl obal ports
(* The referenced gl obal _ports are defined in the containing
i nformati on_base. *)
scoped_gl obal _ports <= NVL (containing_cluster
cont ai ni ng_cel |
containing_library.
cont ai ni ng_i nformati on_base.
gl obal ports, []);

i ot o
| representation is in the clu

=
| I—

a all —a
A=) T T

val

(

— —TopPT oSt
The chosen I
configured. *)
chosen_cel |l _representation. containing_cluster
containing_cluster;

END_BNTI TY;

x 3
P

c

*® P

10.4.9.1 | Description

An expa
cluster. T

external

10.4.9.2 ( Used by

expandal
10.4.10 [Jeaf_external_c
ENTI T|Y | eaf _ext
SUBTYPE (
END_HBNTI TYS

10.4.10.1

A leaf ekterdal
expanded_dsasign.
leaf_ex lu
design_h

re in an
nts to a
e in the

10.4.10.2

leaf_external_design_hierarchy leaf _external_instance_configuration
10.4.11 internal_cluster_configuration

ENTITY internal cluster_configuration
ABSTRACT SUPERTYPE OF
(ONEOF( expandabl e_i nternal _cl uster_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 [1:2] OF / N -

reference
gl obal _port;
WHERE
vall|i d_scoped_gl obal ports

(I* The referenced gl obal _ports are defi ned
i nfformati on_base. *)

slcoped_gl obal _ports <= NVL (contai ni
cont ai nj

vallid_cel |l _representation\d
(I* The chosen cell repre
bei ng configured. *)
chosen_cel |l _representat|
cont ai ni ng_cl uster;

END_BNTI TY;

10.4.12.1 Descrjptio
An expamdable_<> -

nectivity [view_co

He cl uster which

cluster :=:

es emough information to expand the hierarchy

i s

'nal_con-
from that
bpes are
ped, this

point onyards. _representation to look at. “Global_port” sc
establish occurrence hierarchy. If a global port is sco
indicates to that global_port within the occurrence hierarchy are

connecteg
referen
cell_repr i the cluster which is being configured.

any lower branch that scopes the same global_

10.4.12.2

port. The

re defined in the containing information _base. Theg chosen

expandable_internal_design_hierarchy expandable_internal_instance_configuration
10.4.13 expandable_internal_connectivity_view_configuration

ENTI TY expandabl e_i nternal _connectivity_view configuration
SUBTYPE OF (expandabl e_internal cluster_configuration);

SELF\ expandabl e_i nternal _cluster_configuration.chosen_cell _repre
ion

internal _connectivity view, -- refere
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

sent at

nce
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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 _representation.instances, []));

END_ENTI TY;

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

expanda
stance_c

tivity_in-
instance

10.4.14

ENTI T
SUBTYPE OF (internal _clust
END_HBNTI TY;

10.4.14.1 Description

A leaf_internal_cluster_cghfig ti . here is no further substructyre in an
expanded design_hierarct i an instance_configuration which|points to
a leaf _internal_cluste that there is no further structure in the
design_hlierarchy belo

10.4.14.2 Used

leaf inte ernal_instance_configuration
10.4.15 |
ENTI§ conhfiguration
ABS UPERTYPE OF (ONEOF (external _instance_configurati o,

i nternal _instance_configuratiopn));
confiingured i'nstance . instance; -- reflerence
chosen_cluster_configuration : cluster_configuration; -- reference

| NVERSE

cont ai ni ng_expandabl e_i nternal _cl uster_configuration
expandabl e_internal connectivity view configuration
FOR i nstance_confi gurations;
UNI QUE
uni que_i nst ance :
(* There is at nmpost 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_i nstance;
VWHERE
valid_chosen_cluster_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 T~

expandable_internal_connectivity view_configuration occurrence_anno

10.4.16 gexternal_instance_configuration

ENTI TIY external _i nstance_configuration
ABSTRACT SUPERTYPE OF
(|ONEOF (expandabl e_external _i nst ance—Q
| eaf _external _instance_configura
SUBTYPE OF (instance_configuration)
SEYF\ i nst ance_confi guration. chose
external _cluster i
END_HBNTI TY;

10.4.16.1 Description
An exter \rati is & andable_external_instance_configuration

or a leaf \ an external_cluster_configuratipn for an
instance.

10.4.16.23

external |
10.4.17

ENTI
SuU
SEL

-- refefrence

END_E

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 _i nstance_configuration
SUBTYPE OF (external _instance_configuration);
SELF\i nst ance_configuration.chosen_cl uster_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—instanece—configuration N

ENTITY i nternal _i nstance_configuration
ABSTRACT SUPERTYPE OF
(|JONEOF (expandabl e_i nternal _i nstance_confi/gu

SUBTYPE OF (instance_configuration);

SEUF\i nst ance_confi guration.chosen_cl
i nternal _cluster_configurat/
END_HBNTI TY;

10.4.19.1 Description

An internal_instance_configuration is eith
a leaf_internal_instance_configuratiory.
instance.

~taternal_instance_configliration or
internal_cluster_configuratiopn for an

10.4.19.2 Used by
internal_)ccurrenie_a
10.4.20 expandable

ENTI T

ABS
(

(expa
SuU
SEYF n onfi guration.chosen_cluster_configuration

xpandabl e_i nternal _cluster_configuration; -- refefrence

END_BNTVTY;

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_internal connectivity_instance_configuration
SUBTYPE OF (expandabl e_internal _instance_configuration);
SELF\i nstance_confi guration.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 Jeaf_internal_instance_configuration

ENTI TY | eaf _i nternal _i nstance_configuration
SUBTYPE OF (internal _instance_configuration
SEUF\ i nst ance_configurati on.chosen_cl uster

| eaf i nternal _cluster_configurafi

END_BNTI TY;

10.4.22.1 Description

A leaf_internal_instance_configurati le af 4 nte@l cldster_configuration for an
instance.

10.4.22.2 Used by

leaf_intefnal_occurrence
10.4.23 punconfigured

ENTI TY unc
reflerenced j
I NVER
con

-- referjlence

N ernal _connectivity view configuratijon
al _connectivity view configuration

UNI (X
(* only unconfigured at nost once in a given
ternal _connectivity view configuration. *)

unifgueJ nst apce
clont/ai ni ny_expandabl e_i nternal connectivity view configuraftion,
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:?] OF

cell _representation_set; -- reference
properties : OPTIONAL SET [1:?] OF private_property;
reason : OPTI ONAL string token
I NVERSE
containing cell : cell FOR cell _representation_se
WHERE

vdlid cell _representations

(I Al cell _represenattions are defined in
of the
cell _representation_set. *)

not _exi st s( QUERY( nenmber Cel | Represent a
cell _regpresentations |

menmber Cel | Represent ati on. cont ai ai ni ng_clel
D>
containing_cell));

vall|i d_menber _cell _represen 4
(I* Al member _cell _reprgsSentat s belong to the

cont ai ning cell [ o ent ation_set. *)
“cel Mrepresentation_sets
: tai Aing_cell));
non_

ot _exists(QU
( S : representation_sets have a current
i g a menber either directly or

=

i ndi rec
C _cell _representation_sets(SELF,
NVL

(member|_ [1));

uq%
docunen
V] i gue(docunent);

END_E ;

repyesentation_set" cannot contain two identica

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 | F;
END_| F;
END_REPEAT;

RETURN( TRUE) ;
END F+ II\If"(TI ON: ) /\

OINCT T Oy

10.4.25.1 Description

The check_non_recursive_member_cell_representation_sets a cell_
representation_set is not contained in its “member_cel set either
directly or indirectly.
10.4.25.2 Used by
cell_representation_set
10.4.26 [luster_interface
ENTI T|Y cluster _interface;

des|i gnat or : g_t oken;

j oilned_mast er _l Qgi . Y OP¥l ONAL SET [1:7?] OF
j oi ned_|master | ogikca ;

musft _j oi n_por : ALSET [1:?] OF nmust_join_porft_set;

perfmut abl es : AL SET [1:7?] OF
per mut gbl e_ri G S,
strjuct ure Mo Q esS N\ OPY¥I ONAL SET [1:7?] OF

mast er _structure_port _bundl e;

| ogi OPTI ONAL SET [1:7?] OF
mast er _|
str OPTI ONAL SET [1:7?] OF
mast er
Ioﬁ' OPTI ONAL SET [1:7?] OF
mast er _|
por OPTI ONAL SET [1:?] OF port_structurle;
uni cluster _interface_units;
we ak—jotmed—port—sets——OPTHONAE—SETT1+—21—©F
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 : OPTI ONAL name_i nformation;

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

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

AR

mast er |structure_port_or_master_structure_port_bundl e;
I NVERSE
containing_cluster_interface
cluster _interface FOR port_structures;

WHERE
val|id_ports_and_port_bundl es
(I* Al'l the structure ports and port bu®
"port _structure" are defined in
cluster| _interface *)
not _exi st s(QUERY(np <* nembers
NOT (( (' HI ERARCHY_
TYPEOF([mp) )

cont ain
NDL E'
I'N
cont ai n
valli
( cal _port cannot be associated with |more
t hat on
referenced by the port_structure
either
4 ")
g port structure_menbers(SELF);
END_H

10.4.27 . 1—PBeseription

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_nmaster_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

AR

ENTI 7)Y unordered_port _structure
SUBTYPE OF (port_structure);
END_BNTI TY;

10.4.29.1 Description

An unor orts and
port_bun
10.4.30
FUNCT] e)
BOOLEAN;
L OCAL
por|t _set
tnp
END_L|
REPEA
I F
TYPEOF(
THH
I ed_| ogi cal _port IN port_set
1
H
é _set + ps.nembers[i].associated_| ogical [port;
ELS
t
ps. menbefsfi]. oci ated_| ogi cal _port_bundle.flattened port _1li st}
REPEAT———=1—FO0—SHZEOH 1P
IF tmp[j] IN port_set
THEN
RETURN( FALSE) ;
ELSE
port _set := port_set + tnmp[j];
END_| F;
END_REPEAT,
END_| 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

ENTI T¥Y—ctuster—interface—units N
set| capacitance : capacitance_unit;
I NVERSE

contai ning_cluster_interface : cluster_interface
END_ENTI TY;

10.4.31.1 Description

A cluster| interface_units sets the scaling for the interface ofa s n a cluster_|nterface,

it is apprppriate to set a capacitance scale.

10.4.31.2 Used by

capacitamce_unit cluster_interface
10.4.32 master_logical_p

ENTI T

ABS “master_logical _port,
yt put _master | ogi cal _port,
i di rectional _master | ogical _poft,
unspeci dgi cal _port));
def ONAL gl obal _port; -- reference
ac_| OPTI ONAL capaci tance_val ue;
unu bool ean_t oken;

namn 7 OPTI ONAL name_i nformati on;
: OPTI ONAL SET [1:?] OF property;

SET [0:1] OF

rel ated_per nut abl e_mast er _port_sets
per mut abl e_nmast er _port _set
FOR menbers;
rel ated _non_pernutabl e_master | ogical _port_sets
SET [0:1] OF
non_per nut abl e_mast er | ogi cal _port_set
FOR menbers;
rel ated_j oi ned_master | ogical _port_sets : SET [0:1] OF
joined_nmaster_| 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_joined _port_sets : SET [0:1] OF weak_ joined_port_set
FOR nenber _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. *)
efault_connection.containing_informati on_base :=:
containing interface.containing cluster.containing cell.
containing_library.containing_ informtion_base;

id unused :
* |f a master _logical _port is unused internally, it does

default_connection. *)

NOT (unused_internally AND EXI STS(default_connection));

val

i d_pernut abl es

X A —oor it a v of or na-at 3
T TTOST ootV

not

(

nwn

val

—~~

mn N N

END_

10.4.32.1

A maste
master_|
whether
indicates
for the p
it does n
informati
an interfs

10.4.32.2

capacitan
master

or_maste
name_inf
signal we

I\ 'JUI C : ~ LI B 3 ICC
non_pernutable in an interface. *)
| ZEOF (rel ated_pernutable_nmaster_port_sets)

| ZEOF (rel ated_non_pernmut abl e_master | ogi cal

id_port_relationships

* A port is referenced at nmost once i
weak j oined. *)

| ZEOF (rel ated_joi ned_master | ogi

| ZEOF (rel ated_nust _join_port_se

| ZEOF (rel ated_weak_j oi ned_por

NTI TY;

Description
a cluster of a cell. The

bgical_port is always one i attribute is a boolean flag i
pr not the mast i d by the views. The default_cq
a connectionpo a“glob be made if no other connection is
brt when the ¢ S a—mMaster_logical_port is defined to be
Dt have efault_ i ne referenced global_port is defined in the ¢
)n_bas@p i s 3 oSt once within a permutable or non_pern
ce, in joi

e instance_member_logical _port instance_port_attribute
|_master_port_bundle master_logical_port_bundle master_log
master_port_annotate master_structure_port must_joir

size of a
ndicating
nnection
specified
unused,
ontaining
utable in

s joined_
ical_port_
_port_set

property

10.4.33

input_master_logical_port

ENTITY i nput _master | ogi cal _port
SUBTYPE OF (nmaster_| ogical _port);
dc_fanout | oad : OPTI ONAL | 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 (master_I| ogical _port);
dc_fanin_load : OPTIONAL | 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 defi ce. The
signal information flows out of the cell at an output_master_logical_p >

10.4.34.2 Used by

output_instance_port_attributes output_master_port_anno
10.4.35 bpidirectional_master_logical_port

ENTI TY bidirectional _naste
SUBTYPE OF (master_| ogica
dc_|[fanin_load : OPTI ONAL
dc_|f anout _| oad :
dc_|max_fanin
dc_|max_fanout

END_BNTI TY;

10.4.35.1 Des@o
A bidiregtional_mdste

interface| The sig

d in the

10.4.35.2

bidirectig i ce poxt_attributes bidirectional_master_port_annotate

10.4.36 ifi direction_master_logical_port
ENTI TY—umspeci fedditectiom master _togrcalt—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 [1:7?] OF property;
DERI VE

flattened_port list : LIST OF UNI QUE master_| ogical _port --

reference
= flatten master | ngi cal nort hundl o( menmrher nort d(\

— 7

si zle : I NTEGER
‘|= SI ZEOF(fl attened_port _list);
| NVERSE
containing _interface : cluster_interface FOR
WHERE
vall|i d_menber ports
(I* Al menmber master | ogical _ports or
mast er |l ogi cal _port_bundl es are

or tN\ btyrdl es;

=

ot _exi st s(QUERY(nmsp <* menber_g
msp. contai ning_interfa : erface));
vallid_size :
(I* The size of the flatte eal _port list is gfeater
t han
or equal to one.
gi ze >= 1,
END_BNTI TY;

10.4.37.1 Description
A master_logical_:o
grouping| for mas

master_|
or mastef_

ithin the interface of a cluster of a cell. It pfovides a
icalhports’ s other master_logical_port_bundles. The dize of a
eNis ‘greater/than, or equal to, one. All member master_logical_ports

10.4.37<"

cluster_interface-instance™port_bundle_attributes master_logical_port_or_master_logical_part_bundle
master_sfructure port_bundle name_information property

10.4.38 master_structure_port

ENTI TY master_structure_port;
associ ated_I| ogi cal _port : master | ogical port; - -
reference
desi gnat or . OPTIONAL string_token;
name : OPTI ONAL name_i nformation;
DERI VE
size : |INTEGER := 1;
| NVERSE
containing _interface : cluster_interface FOR structure_ports;
VWHERE
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 T~

cluster_in'rerface connectivity_generic_net instance_member_structure_port /i tance}lesture_port
master_sfructure_port_or_master_structure_port_bundle name_informatio

10.4.39 master_structure_port_bundle

ENTI TY master _structure_port_bundl e;
assloci ated_| ogi cal _port_bundl e :
reference
namne
DERI VE
sizle : INTEGER : =
| NVERSE
containing _interface :
structure_port_bundl es;
VWHERE
valli d_associ at ed
(I* The associ 4t ed
cont ai ni ng
cluster

associ d
clont ai i
END_HNTI TY;

10.4.39.1

A maste - e is defined within the interface of a cluster of a cell.
Itindicqes h aitabilty of the associated master_logical _port_bundle for structural
connectiVity. i signal port group is defined in the containing cluster_interface

10.4.39.2 Used

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_bundl e
= SELECT(master_structure_port, master_structure_port_bundle);
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 _master_port_bundl e;
menmber _ports : LIST [2:?] OF UNI QUE
reference

mast er | ogi cal _port_or_master | ogi cal _port bundl e;

name : OPTI ONAL name_i nformati on;

properties . OPTIONAL SET [1:?] OF property; N
DERI VE

flgttened_port list : LIST OF UNI QUE master_| ogi gal _paQr

reference
= flatten_l ocal _master_port_bundl e( menber
si zle : I NTEGER
:|= SI ZEOF(fl attened_port list);
| NVERSE
contai ning_internal _connectivity_view

VWHERE

vall|i d_menber ports
([* Al menber master_| oQix
mast er || ogi cal _port_bundl es axe

defined in the contai *)
not _exi st s( QUERY( nmp <*
np. containing interfatce
contai ni ng/¥ 3 i y’view. interface));

vallid_size :

Nt _bundl esf;

(I* The siz master | ogical _port list is greater
t han

S

END_H

10.4.41.1
A IocaI§ bundle is defined within an internal_connectivity view. It provides a
grouping |_ports and master_logical_port_bundles which can be| used to
support onnectivity. All “member master_logical_ports” or masteq logical_
port_bun ined in the containing cluster_interface. The size of the |flattened
master_| \gir\nl_pnrf list is grnnfnr than or nqll:\l 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_nenbers :

LI ST OF UNI QUE

mast er _| ogi cal _port_or_master | ogi cal _port_bundl e)

L OCAL

LI ST OF UNI QUE master | ogical _port;

i, ] : I NTEGER;
position : I NTEGER : = 1,
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port |ist : LIST OF master_l ogical _port =1 1;
member _list @ LIST OF master_logical _port =1 ];
END_LOCAL;
REPEAT i := 1 TO SI ZEOF( bundl e_nmenbers);

| F ' H ERARCHY_MODEL. MASTER _LOGI CAL_PORT' I N
TYPEOF( bundl e_nembers[i])

THEN
| NSERT( port _Ilist, bundle_nenbers[i], position);
position := position + 1;

ELSE

member |ist :=

f | at t en—eeat—rmaster—port—bundlefbun
REPEAT j :=1 TO SI ZEOF( me
| NSERT( port _Ii menber _
position := po S|t|0n + 1
END_REPEAT;
END_I| F;
END REPEAT;

RHTURN( port _Ilist);
END_|FUNCTI ON;

10.4.42.1 Description

The flatten_local_master_port_bundle &tio rns™\ ehed list of master logical
ports of 4 local_master_port_bundle.

10.4.42.2 Used by

local_mapter_port_bundle

10.4.43 ical_port_bundle

TYPE pster | ogical _port _bundle

= 9 port, master_| ogi cal _port_bundl e);
END_T
10.4.43.1
A maste 3 aster_logical_port_bundle is either a master_logical_port or a
master_| )

10.4.43.2 Used by

local_master_port_bundle master_logical_port_bundle
10.4.44 flatten_master_logical_port_bundle

FUNCTI ON fl atten_naster | ogical _port_bundle
(bundl e_nenbers :
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

iy . | NTEGER;
position : INTEGER : = 1;
port |ist : LIST OF master _| ogical _port

—r—
[R——

member |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' I N
TYPEOF( bundl e_nembers[i])

THEN
| NSERT( port _list, bundle_menbers[i], position);
position := position + 1;

ELSE

menmber _|ist :=

flatten_master _| ogi cal _port_bundl e(bundl e_menmbers[i]. menber_ports);
REPEAT j := 1 TO SI ZEOF(nmenber _list);
| NSERT( port _Iist, menmber list[j], position); TN

ot _aon = naci ti on
POST t 1T O PoOST T O T =

END_REPEAT,;

BND | F;
END_REPEAT;
RETIURN( port _|ist);

END_HUNCTI ON;

10.4.44.1 Description

The flattgn_master_logical_port_bundle function ret t of masten_logical_

ports of 3 master_logical_port_bundle.

10.4.44.2 Used by

master_lpgical_port_bundle

10.4.45 permutable_rela

ENTI TY per nmut ab

ABSTRACT{:}
si zle : NTEGER:

I NVER
con

gr mut abl e_structure,
per mut abl e_master _port_set));

_interface FOR pernutabl es;

con p_structure
; ; mut abl e_structure FOR pernutabl e_nmembersj
coé i RJ n_permut abl e_structure

: non_pernut abl e_structure FOR per mut abl e_menpers;
VHERE

contai nment€onstrai nt
% A + la.l 1 - los la. 1 + il
( A PTT At AT ©_ 1T T at T UlToITn P Ut UlTyo LU TILITITI UTIT

cluster _interface, one
per mut abl e_structure or one non_pernmutabl e structure. *)
S| ZEOF(cont ai ni ng_cluster _interface) +
S| ZEOF( cont ai ni ng_permut abl e_structure) +
S| ZEOF( cont ai ni ng_non_permut 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 : OPTI ONAL SET [1:?] OF master_| ogical _port; - -

reference

DERI VE
SELF\ pernut abl e_rel ati onshi p.size : |INTEGER : = SI ZEWL

(members, [1)):
END_HBNTI TY;

10.4.46.1 Description

A permufable_master_port_set describes a relationship betweex e
in which pach member of the set is interchangeable.

gical_ports

10.4.46.2 Used by

master_lpgical_port

10.4.47 permutable_structure

ENTI T[Y permutabl e_structure
SUBTYPE OF (per

non_per nmut abl e_4 OF
non_per|mut abl e_r e| atkon
perfmut abl e_ne OF

per mut gbl e_r el ati
DERI \E Q
SEUF\ per ab

.Size : | NTEGER
g1 ze(NVL (non_pernutabl e_menbers, []),
NVL (pernutabl e _menmbers, []))}

WHERE

sane
( ¥ menber and non_permnmut abl e_menmber withinl a
< bl e\structure is the same size. *)
P

(1),

(non_ps¢

(1))
END_ENTI TY;

NVL (per nut abl e_nenpers,

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 permut 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,;
L OCAL
[ : | NTEGER;
tenp_size : | NTEGER : = O;
END_LOCAL;
REPEAT i := 1 TO HI | NDEX( per mut abl e_members) ;

tomp_ci zZe = — ¢t omp_ci Ze -+ por nut ahl n_nrnnr‘hnr c[ 1 ]

END REPEAT,;

REREAT i := 1 TO HI | NDEX( non_per nmut abl e_memnmber s

tlemp_size := tenp_size + non_pernutabl e_nen
END REPEAT,;
RETIURN(t enp_si ze) ;

END_HUNCTI ON;

10.4.48.1 Description

The perrm]utable_structure_size functig
is the sufn of all its member structure

10.4.48.2 Used by

permutable_structure

10.4.49 permutable_s

FUNCT|I ON yual _member _si ze
(ngn_per OF non_pernut abl e_rel ati onshi pj,
per mut abl ' S NBET OF pernmutabl e_rel ati onshi p)
BOOL EAN;

LOG
[

N

I F i 8§t s(non_pernutabl e_nmenbers) THEN
vialv d_ ;= non_pernutabl e_menbers[1]. size;
ELSE

eturns size of@oerm table_structure.

| F there_exists(permutabl e_menmbers) THEN
valid_size := pernutabl e_nmenbers[1].size;

END_I F;
END_I F;
RETURN( not _exi st s( QUERY( non_per mut abl e_nmenber <*

non_per nut abl e_menmbers |
non_per nmut abl e_menber. si ze <> valid_size))
AND

The size

not _exi st s( QUERY( per mut abl e_nember <* pernutabl e_nenmbers |

per mut abl e_nmenmber. 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
containing permutable structure AR
:| pernutable_structure FOR non_pernut abl e_member
END_HNTI TY;

10.4.50.1 Description

A non_permutable_relationship is either a non_permutab g-0r a\non’permutable_
master_lpgical_port_set. It describes master_logical_ports s\ofmaster_logical_ports
which capnot be interchanged.

10.4.50.2 Used by

permutable_structure

10.4.51 hon_permutable_master_logical_port

ENTI TY non_per mutdblie port_set
SUBTYPE OF (non_ \ i Shi

menbers : P _l ogi cal _port; - -
reference
DERI \[E Q
SELF\ non_pet | NTEGER
|= SI ZE

END_H

10.4.51.1

A non_é
master_|

relationship in which @& set of

10.4.51.4 “Used by

master_logical_port
10.4.52 non_permutable_structure

ENTI TY non_pernut abl e_structure

SUBTYPE OF (non_pernutabl e rel ati onshi p);

per nut abl e_members : OPTI ONAL SET [1:7?] OF

pernut abl e_rel ati onshi p;

DERI VE

SELF\ non_pernut abl e_rel ati onshi p.size : | NTEGER

.= non_pernmutabl e_structure_size(NVL (permutable_nenbers, []));

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_nmenmbers : SET OF pernutable_relationshi pH NTEGER,;

L OGAL
[ . | NTEGER;
tlemp_size : I NTEGER : = 0;
END _LOCAL;
REHEAT i := 1 TO HI | NDEX( per nut abl e_menbers
tlemp_size := tenp_size + pernutabl e_mepdhe
END_REPEAT;

RETIURN(t enp_si ze) ;
END_HUNCTI ON;

10.4.53.1 Description

The non|permutable_structure_size funs of a non_permutable_structure.

The sizefis the sum of all its member str

10.4.53.2 Used by

non_perrmutable_structy

10.4.54 ioined®

ENTI T} /port_set;
mener _ S SET [1:?] OF master_Ilogical _port; -

I NVER

cog erMnterface
S cluster_interface FOR
j oi ned _port_sets;

st _join_port_set
OF nust _join_port_set FOR nested_joined_sets;
oo o o o] —a—nad—narx t oot
CO canrTn IIg_VVbMI\_J T ll\.u_pul L_Q\'L

SET [0: 1] OF weak joined port_set FOR nested_joined sets;

WHERE

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;
menber _ports --
reference
. OPTIONAL SET [1:?] OF master | ogical _port;
nested joined sets : OPTIONAL SET [1:7?] OF
joined_master | ogical _port_set;
I NVERSE
containing_cluster_interface
SET [0:1] OF cluster_interface FOR weak_j oi ng
contai ni ng_nmust _j oi n_port_set
SET [0:1] OF nust_join_port_set FOR nested

VWHERE
cont ai nnent _constrai nt
(* Each "weak_j oi ned_port_set"” is defifed

Sl ZEOF( cont ai ni ng_cl uster _interface
Sl ZEOF(cont ai ni ng_nust _j oi n_port _
=

END_BNTI TY;

10.4.55.1 Description

A weak_|oined_port_set specifies that
that an gxternal connection can be
feedthroyghs. Each weak_j

rnally so
used as

10.4.55.2 Used by

cluster_interface joine |set

OPTI ONAL SET [1:?] OF

OPTI ONAL SET [1:?] OF
a _ _port_set;
tpd_\l\lpak_j oined sets * OPTIONAI SFT [ 1 ’)] OF
weak j oi ned_port_set;
| NVERSE
containing_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

ENTI TY cell _representation
ABSTRACT SUPERTYPE OF (ONEOF(internal_cell _representation,
external _cell _representation));

docunent : OPTIONAL SET [1:7?] OF docunmentation;
name : OPTIONAL nane_i nformation;
properties : OPTIONAL SET [1:7?] 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.jinterface; --
reference
I NVERSE

containing_cluster : cluster FOR cell _represent
WHERE

uni|que_st at us_of _copyri ght
(* A "cell _representati on" does not contaiN
copyrights *)
vial ue_uni que(status_of _copyright);

unifque_status_of _written
(I* A "cell _representation"
"written"

doe wo identical

i nfformation *)
vial ue_uni que(status_of _

unifque_docunent
(I* A "cell _repr
documents *)

vial ue_uni qu
END_HNTI TY;

ontain two identical

10.4.57.1

A cell_re

internal_ xtefnal_cell_representation. An internal_cell_representation
belongs er and may include implementation details. An pxternal_
cell_repr one external_cell and does not have implementation
informat{ ) representation may be derived from another cell_representatiop. It may
also be a other cell_representation.

10.4.57.%

esentation, or perspective of a cell. It is clasdified into

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_representation THEN
RETURN( FALSE) ;
ELSE

| F ' HI ERARCHY_MODEL. EXTERNAL_CELL_REPRESENTATI ON' I N
TYPEOF(rel.rel ated_representation) 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. RN

10.4.58.2 Used by

internal_cell_representation

10.4.59 Kcheck_previous_recursion

FUNCT|I ON check_previ ous_recursion

(cr] : internal _cell _representation
rgl : related cell _representatio
| F |[EXI STS(rel) THEN
I[F cr :=: rel.related_
RETURN( FALSE) ;
BLSE

THEN

10.4.59.1

The chegkyprevious” 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 EXI STS(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(m n_tinme_stanp, cr.status_of _witten[i].date) >
0 THEN

mn_time_stanp := cr.status_of _written[i]. date;
END_I F;
END_REPEAT;
V .= cr.previous version.rel ated representation;
P P _ b ot o £ ;_++Enr11 Aot o- /\

rTB.X_t: rr?_SL arrp : = p‘v’. LU Al UJ_CI _‘V‘\l'rl LI.\-IIL:I.J » UL O,
REREAT i := 2 TO SI ZEOF(pv.status_of _written);
I[[F conpare_date(max_time_stanp, pv.status_of w

e) <
0 THEN
max_time_stanp := pv.status_of written[i
BND_I F;

END_REPEAT;

RETIURN( conpare_date(m n_ti me_stanp,
END_HUNCTI ON;

max_

10.4.60.1 Description

the earliest time_|stamp of
mp of its previous versgion.

The chegk_valid_status_in_previous \
the internal_cell_representation is later tk

10.4.60.2 Used by

internal_cell_representati
10.4.61

FUNCT
(d1
RET] year — d2.recorded_date.year) * 1.H10 +

.month — d2.recorded_date.nonth) * 1l E8 +

.day — d2.recorded _date.day) * 1.E6

. hour - d2.recorded _tinme. hour) * 1.E4 +

.mnute — d2.recorded_tinme. m nute) *| 1.E2

=+

<

.second — d2.recorded_tine.second));
END_H

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(i nternal _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_recursi on(SELF, derived from;

non_recurs

(P—Ar—

ve_prev
ox al o

ous_ver
11 any

P n

ive_ i _version
i n. o L n. cont At o~ HEP=S n.o.
1S T A>3 T P AL %140 L] LAY

itself
either directly or indirectly. *)
clheck _previous_recursion(SELF, previous_versi'q

vallid _derive from:

(I* The internal _cell _representation ang
cell _regpresentation

are defined in the same cell. *
clont ai ni ng_cl uster. containing_cell
derived fromrel ated_representgs r.contai ning| cell
vall|i d_previ ous_version
(I* The internal _cell _
defined in the same
(Jlcont ai ni ng_cl

S previous versifon are
are of the sane type.| *)

cont ai ni ng

cont ai ni ng
AND (T@F

valli d_st at ¢
(I* gnp of the internal _cell_representatjon is
egst timestanp of its previous version[ *)

i n_previous_version(SELF);
END_H

<

10.4.62.1

An intennal_cell_regresentation is classified into an internal_connectivity_vigw. It is
a cell_representatiom—m—anm—mntermat—cet—Amr—mnternmat—cet—representatiom—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 ni ng_external _cluster : external _cluster FOR

cel | I epF esentati SRS

END_BNTI TY;

AR

10.4.63.1 Description

An extefnal_cell_representation is classified into an exiermal_conrgelivity\vi It is a
cell_representation in an external_cell. An external_ce [ contain
implementation information.

10.4.63.2 Used by

expandable_external_cluster_configura annotate

expandable_external_occurrence_hiera
10.4.64 frelated_cell_representation

ENTITY rel at ed_cef
regson
rellfated _repre

reference
| NVERSE
cont ai ni ng i

con

\c¢ell representation FOR derived frjom
representati on_previous

previ ou
V\HECRZ

c
(

ed cell _representation” is defined in

(p(n

N

[1<m

by
¢)

aining_internal _cell _representation_from +
f H—+epresentatt+oen

L 2O PSR PN - W R T 3 ol H o At ) = 1
o ot ar i rrg_r e e rrar _ o — cSth o _provrooas) — ’
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,
|nternal _cluster_instance));

instantiated _cl uster . cluster; - -
reference

port _attributes . OPTIONAL SET [1:7?] OF

i nstance_port_attri butes;
port _bundl e_attributes : OPTIONAL SET [1:?] OF

i nstance_port_bundl e_attri butes;
name OPTI ONAL name_ |nfor ion;
oveLL+d+ng—c9LL—pLgpeLLhas____F_QEILQNAL—SET 1 22L¢\\

propertly_override;
overriding cluster_properties : OPTIONAL SET [1:
propertly_overri de;

overri di ng_desi gnat or . OPTIONAL strjimg ¥
pragperties . OPTI ONAL SE 2ry;
wi dt h . positive_ ' ;

I NVERSE

containing_internal _connectivity vie
:| internal _connectivity_view FOR i/ns
WHERE
vallid_i nstance_ports_ attr|outes
(I* Each instance _port _a
mast er |l ogi cal _port
defined in the interfaxe i i at ed_cl uster. *
ot _exi st s( QUERY( port es |
(port. referenced Vai ning _interface : <>

=

‘<>: SELF)));

e defined in the interface of [the

port bundle_attributes
_port_bundl e. contai ni ng_i ntlerface
.interface)

. <> SELF)));

>cell _properties
ovexridden properties are defined in the containing| cell

i‘nstanfi ated cluster. *)

not exi st s(QUERY(cel | PropertyOverride <*
overriding_cell _properties |
NOT (instantiated_cluster.containing_cell IN

cell PropertyOverride.overridden_property.containing_cell)));

valid_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

connectiyity_Instance_implementation Instance_coniiguration instance
instance |member_structure_port instance_port_attributes instanc
instance |structure_port instance_structure_port_bundle internal_g
informatipn occurrence_annotate property property _override unconfi

10.4.66 find_instance_port_attributes

FUNCTI ON find_i nstance_port_attributes
(pgrt : master_logical _port;
inst : instance) : instance_port

REREAT i := 1 TO SI ZEOF(Knst
I[[F port :=: inst.port_at
referenced_
THEN
RETURN(i nst .
BND_I F;
END REPEAT;
RETURN( ?) ;
END_HUNCTI OI\;

ort_attr

10.4.66.1

The find| i

referencs t.and the referenced instance.

instance |

10.4.67 external cluster instance

ction returns the instance_port_attributes ¢

b

gical_port

attributes

>name_

iven the

ENTI TY external _cluster_instance
SUBTYPE OF (i nstance);
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 (i nstance);
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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 pot—stance—port—attributes; AN
dut put _i nstance_port _attri butes,
bi di recti onal _i nstance_port_attri butes,
unspeci fied_direction_instance_port_attributes))\
reflerenced_master_port : nmaster_| ogical _port
reference
new properties : OPTI ONAL
overriding_ac_| oad . OPTI ONAL
overridi ng_desi gnator : OPTI ONAL
overriding_properties : OPTI ONAL
unused_externally . bool ean
I NVERSE
cont ai ni ng_i nstance :
UNI QUE
unifgueness_constrai nt:
(I* There is only one ing s | a particpular
mast er | ogi i
reflerenced_masté
WHERE
va

(

interfd

ride;

r

cont ai nl

den properties are defined in the reference
cal _port *)

(QUERY(prop <* overriding_properties |
p.overridden_property IN

referenced master nort properties))):
pu— ) T T 7777

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 | ogical _port;
overriding dc_fanout | oad : OPTIONAL | oad_val ue;
overriding_dc_max_fanin OPTI ONAL | oad_val ue;
END_ENTI TY;

10.4.70.1 Description

rties and

ﬁm the

An input]instance_port_attributes is used as the point of attachmentdor'n
attributes
input_master_logical_port may be modified within an instance.

10.4.71 putput_instance_port_attributes

ENTI TIY out put i nstance_port_attributes
SUBTYPE OF (instance_port _attributeg);
SELJF\i nst ance_port _attributes.refe(e

reference

out put _master _| ogi ca
ovgrriding_dc_fanin_| oad
overridi ng_dc_max_fanout

END_HNTI TY;

10.4.71.1 Description

An outpu
attributeg
output_m

e point of attachment for new propdrties and
properties and attributes inherited from the

10.4.72

ENTI T
SuU

S
referen

_port_attributes);
t _attributes.referenced _master_port - -

_master_|ogical _port;

overfridin _fanin_| oad OPTI ONAL | oad_val ue;

i " de £ P d -
oV e+—+—-eH-hg—ac—ahRebtt——oa8—

ORTIL - ONAI laoad val ua-
oA e——O-aa—Y-a+—t-e

overri di ng:dc:rrax_f ani n
overriding _dc_max_fanout
END_ENTI TY;

10.4.72.1 Description

OPTI ONAL | oad_val ue;
OPTI ONAL | oad_val ue;

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/a‘ttac\hment for new
propertief and attribuies and as the point at which properties and atribgies mhexied from the
unspecified_direction_master_logical_port may be modified within an igstange: \

10.4.74 jnstance_structure_port

ENTI TY i nstance_structure_port;
reflerenced_i nstance . instance; - -
reference
reflerenced_master_structure_port
-- refdgrence
DERI E
flattened _port list : LIS&T
i nst ancle_menber _structure_port
flatten_instance_str

»_ port;

Si z

I NVER

con
[

j oi ned_|
VHERE
val i

(

interfdq

structure_port is defined in the

uster of the referenced instance. *)
r ef ucture_port.containing_interface :=:
ref

END

10.4.74.1

An instarrce—structure _port s usedtoreference a master —structure _portomaminstance.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

FUNCTION fl atten_instance_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
=01
END_LOCAL;
REPEAT i := 1 TO nenber Si ze;
it =it + 1;

| NSERT (nmenbers,
i nstance_nenber _structure_port
(instancePort.referenced_instance,
it,
i nstancePort.

referenced_master_structure_port), TN

1) -
)

END_REPEAT,;
RETIURN( menber s) ;
END_HUNCTI ON;

10.4.75.1 Description

member_
idth of the

The flatten_instance_structure port function returns the
structure| ports of an instance_structure_port. The 8
instance,

10.4.75.2 Used by

instance | structure_port

10.4.76 jnstance_member_logical_po

ENTI TY i nst ancepne
reflerenced_in “ instance; - -

reference
r efler enc
reference

r eflerence
reference
DERI \{

i nt eger _t oken; - -

master | ogi cal _port; - -

si gnal FOR
er _| ogical ports;

vallid{r efe ced _instance_nenber i ndex

( -

referenced_i nstance. *)
{0 <= referenced_i nstance_nenber _i ndex <
referenced_i nstance. wi dt h};

t h of

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.containing_interface :=:
referenced_instance.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 VRN

ENTI TY i nst ance_nember _structure_port;

reflerenced_i nstance . instance; =
reference

reflerenced_i nstance_menber _i ndex : integer_ - -
reference

reflerenced_master_port . maste
reference
DERI VE
sizle : |INTEGER := 1;
| NVERSE
cont ai ni ng_generi c_net:
SET [0: 1] OF connectivit
j oi ned_Ji nstance_nenber _structu
VWHERE
valli d_ .
(I* The nember i th of
t he

{Io <=r
referenced_i@

valli

(

interfd

r

END_E

10.4.77.1

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;
ref erenced_i nstance . instance; - -
reference
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