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IP-XACT, STANDARD STRUCTURE FOR
PACKAGING, INTEGRATING, AND REUSING
IP WITHIN TOOL FLOWS

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 guestions concerning standardization in the electrical and electronic fields. To
this epd and in addition to other activities, IEC publishes International Standards, Technical Spedfications,
Technjical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred, to] as “IEC
Publigation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee |nterested
in thg subject dealt with may participate in this preparatory work. International, governmental [and non-
governmental organizations liaising with the IEC also participate in this preparation.

IEEE $tandards documents are developed within IEEE Societies and Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. IEEE develops its standards through a donsensus
develdpment process, which brings together volunteers representing varied viewp6ints and interests to achieve
the finjal product. Volunteers are not necessarily members of IEEE and serve without compensation. While IEEE
admin|sters the process and establishes rules to promote fairness in the consénsus development procgss, IEEE
does phot independently evaluate, test, or verify the accuracy of any_ _©f the information contained in its
standgrds. Use of IEEE Standards documents is wholly voluntary. IEEE¢doetiments are made availabje for use
subjedt to important notices and legal disclaimers (see http://standardsTieee.org/IPR/disclaimers.htm| for more
informiation).

IEC copllaborates closely with IEEE in accordance with conditions, determined by agreement betweep the two
organizations.

The fqrmal decisions of IEC on technical matters expressgasyhearly as possible, an international consensus of
opiniop on the relevant subjects since each technical committee has representation from all interg¢sted IEC
Natiorjal Committees. The formal decisions of IEEE on/€ehnical matters, once consensus within IEEE|Societies
and Standards Coordinating Committees has been, reached, is determined by a balanced ballot of materially
interested parties who indicate interest in reviewing the proposed standard. Final approval of [the IEEE
standgrds document is given by the IEEE Standards Association (IEEE-SA) Standards Board.

IEC/IHEE Publications have the form of pecommendations for international use and are accepted by IEC
Natiorjal Committees/IEEE Societies in that’sense. While all reasonable efforts are made to ensur¢ that the
technical content of IEC/IEEE Publications is accurate, IEC or IEEE cannot be held responsible for the way in
which|they are used or for any misinterpretation by any end user.

In order to promote international “uniformity, IEC National Committees undertake to apply IEC Publications
(incluging IEC/IEEE Publications)-transparently to the maximum extent possible in their national angl regional
publicptions. Any divergence between any IEC/IEEE Publication and the corresponding national of regional
publicption shall be clearly.indicated in the latter.

IEC apd IEEE do not provide any attestation of conformity. Independent certification bodies provide gonformity
assespment serviceStand, in some areas, access to IEC marks of conformity. IEC and IEEE are not rgsponsible
for any services _carried out by independent certification bodies.

All us¢rs should ensure that they have the latest edition of this publication.

No liapility\shall attach to IEC or IEEE or their directors, employees, servants or agents including |individual
experfssand members of technical committees and IEC National Committees, or volunteers of IEEE|Societies
and the—Standards—Coordinating—Committees—oitheEEE-Standards—-Assosiation{(HEEE-SA)-Standards Board,
for any personal injury, property damage or other damage of any nature whatsoever, whether direct or indirect,
or for costs (including legal fees) and expenses arising out of the publication, use of, or reliance upon, this

IEC/IEEE Publication or any other IEC or IEEE Publications.

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

Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of
material covered by patent rights. By publication of this standard, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. IEC or IEEE shall not be held responsible for
identifying Essential Patent Claims for which a license may be required, for conducting inquiries into the legal
validity or scope of Patent Claims or determining whether any licensing terms or conditions provided in
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or
non-discriminatory. Users of this standard are expressly advised that determination of the validity of any patent
rights, and the risk of infringement of such rights, is entirely their own responsibility.
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International Standard |IEC 62014-4/ IEEE Std 1685-2009 has been processed through IEC
technical committee 91: Electronics assembly technology, under the IEC/IEEE Dual Logo
Agreement.

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

IEEE Std

FDIS

Report on voting

1685 (2009)

91/1207/FDIS

91/1226/RVD

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

The IEQ

publicat

Technical Committee and IEEE Technical Committee have decided that thé-(g
of this publication will remain unchanged until the stability date indicated on thedE€
under "Ihttp://webstore.iec.ch" in the data related to the specific publication. At |this d

on will be

* reconfirmed,
* withdrawn,

* replaced by a revised edition, or
+ amepded.

ontents
veb site
ate, the

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4
vii IEEE Std 1685-2009

IEEE Std 1685™-2009

egrating, and Reusing IP within
Tool Flows

Spondor

Design Automation Standards Committee
of the
IEEE |Computer Society
and trl\e

IEEE |Standards Association Corporate Advisory Group

Apprgved 9 December-2009
IEEE [SA-Standards Board

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4
IEEE Std 1685-2009 viii

Grateful acknowledgment is made to The SPIRIT Consortium, Inc., for permission to use the
following source material:

IP-XACT 1.2 and IP-XACT 1.5

. O O cl &l CIo arngouag V Crerter— O

electrpnic systems are formulated by this standard. The meta-data forms that are standardized
b: components, systems, bus interfaces and connections, abstractions of those buseg, and
il of the components including address maps, register and field descriptions,and fjle set
descriptions for use in automating design, verification, documentation, and use flows for ele¢tronic
systems. A set of XML schemas of the form described by the World Wide Web/€onsortium (\W3C®)
and aset of semantic consistency rules (SCRs) are included. A generator interface that is pgrtable

meta-flata and the tool-independent mechanism for accessing that data’ provides for portahility of

Keywprds: abstraction definitions, address space specification, bus definitions, design
ment, EDA, electronic design automation, electronicisystem level, ESL, implementation
aints, IP-XACT, register transfer level, RTL, SCRsyysemantic consistency rules, TG|, tight
genergtor interface, tool and data interoperability, use models, XML design meta-data|] XML

AMBA is a registered trademark of ARM Limited.

Design Compiler and VCS are registered trademarks of Synopsys, Inc.

SystemC is a registered trademarks of Open SystemC Initiative, Inc. in the United States and other countries.
Verilog is a registered trademark of Cadence Design Systems, Inc. in the United States and/or other jurisdictions.
W3C is a registered trademark of the World Wide Web Consortium.

XMLSpy is a registered trademark of Altova GmbH in the U.S., the European Union and/or other countries.

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4
iX IEEE Std 1685-2009

IEEE Introduction

This introduction is not part of IEEE Std 1685-2009, IEEE Standard for IP-XACT, Standard Structure for Packaging,
Integrating, and Reusing IP within Tool Flows.

The purpose of this standard is to provide the electronic design automation (EDA), semiconductor,
electronic design intellectual property (IP) provider, and system design communities with a well-defined
and unified specification for the meta-data that represents the components and designs within an electronic
system. The goal of this specification is to enable delivery of compatible IP descriptions from multiple IP
vendors; better enable importing and exporting complex IP bundles to, from, and between EDA tools for
systen] on chip (SoC) design environments (DEs); better express configurable IP by using IP meta-ddta; and
better ¢gnable provision of EDA vendor-neutral IP creation and configuration scripts (generators), The data
and daja access specification is designed to coexist and enhance the hardware description languages (HDLs)
presently used by designers while providing capabilities lacking in those languages.

The SPIRIT Consortium is a consortium of electronic system, IP provider, semiconductor, an¢ EDA
compahies. IP-XACT enables a productivity boost in design, transfer, validationj;doCumentation, and use of
electropnic IP and covers components, designs, interfaces, and details theréof; The data specified [by IP-
XACT]is extensible in locations specified in the schema.

IP-XALCT enables the use of a unified structure for the meta Specification of a design, comppnents,
interfapes, documentation, and interconnection of components~yThis structure can be used as the Yasis of
both njanual and automatic methodologies. IP-XACT specifies the tight generator interface (TGI) for|access
to the dlata in a vendor-independent manner.

This sfandardization project provides electronic design engineers with a well-defined standard tha{ meets
their requirements in structured design and  validation, and enables a step function increase ih their
produgtivity. This standardization project will.also provide the EDA industry with a standard to whi¢h they
can adhere and that they can support in ordérito deliver their solutions in this area.

The SRIRIT Consortium has prepared-a set of bus and abstraction definitions for several common busgs. It is
expectgd, over time, that those standards groups and manufacturers who define buses will include IP{XACT
eXtendible Markup Language (XML) bus and abstraction definitions in their set of deliverables. Until that
time, and to cover existingluseful buses, a set of bus and abstraction definitions for common buses has been
created.

A set gf referenCebus and abstraction definitions allows many vendors who define IP using these bpses to
easily [interconnect IP together. The SPIRIT Consortium posts these for use by its members, with no
warranty of suitability, but in the hope that these will be useful. The SPIRIT Consortium will, from time-to-
time, ypdate these files and if a Standards body wishes to take over the work of definition, will transfer that
work to that body.

These reference bus and abstraction definition templates (with comments and examples) are available from
the public area of The SPIRIT Consortium Web site.?

?Available at http://www.spiritconsortium.org.
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Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This dpcument is copyrighted by the IEEE. It is made available for a wide variety of both public and private
uses. These include both use, by reference, in laws and regulations, and use in private*self-regylation,
standafdization, and the promotion of engineering practices and methods. By making this dog¢ument
availale for use and adoption by public authorities and private users, the IEEE does.not waive any rights in
copyright to this document.

Updating of IEEE documents

Users pf IEEE standards should be aware that these documents ‘may be superseded at any time by the
issuan¢e of new editions or may be amended from time to “time through the issuance of amendments,
corriggnda, or errata. An official IEEE document at any point'in time consists of the current editior] of the
documfent together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a givgn document is the current edition and whether it has been amended through the issuance
of amgndments, corrigenda, or errata, visit the 'IEEE Standards Association website at | http:/
ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For m¢re information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA website at http://standards.ieee.org.

Errata

Errata| if any, for this Jand all other standards can be accessed at the following URL: | http:/
standafds.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for
errata periodically;

Inter[rretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.
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IP-XACT,
St

egrating, and Reusing IP within,
Tool Flows

IMPORTANT NOTICE: This standard is not intended~to) ensure safety, security, health, or
envirophmental protection in all circumstances. Implementers of the standard are responsille for
determlining appropriate safety, security, environmental, and health practices or regulatory requirdments.

This IEEE document is made available for use sitbject to important notices and legal disclaimers.| These
notice§ and disclaimers appear in all publications containing this document and may be found unfler the
heading “Important Notice” or “ImportantNotices and Disclaimers Concerning IEEE Documents.|” They
can al§o be obtained on request from IEEE or viewed at http://standards.ieee.org/IPR/disclaimers.faitml.

1. Overview

This clause explains the(scope and purpose of this standard; gives an overview of the basic concepts| major
semanfic components, ‘and conventions used in this standard; and summarizes its contents.

1.1 Scope

This sfandard describes an eXtensible Markup Language (XML) schema! for meta-data docunpenting
intellectual property (IP) used in the development, implementation, and verification of electronic systems
and an application programming interface (API) to provide tool access to the meta-data. This schema
provides a standard method to document IP that is compatible with automated integration techniques.The
API provides a standard method for linking tools into a system development framework, enabling a more
flexible, optimized development environment. Tools compliant with this standard will be able to interpret,
configure, integrate, and manipulate IP blocks that comply with the IP meta-data description. The standard
is based on version 1.4 IP-XACT of The SPIRIT Consortium. The standard is independent of any specific
design processes. It does not cover those behavioral characteristics of the IP that are not relevant to
integration.

nformation on references can be found in Clause 2.
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1.2 Purpose

This standard enables the creation and exchange of IP in a highly automated design environment.

1.3 Design environment

The IP-XACT specification is a mechanism to express and exchange information about design IP and its
required conﬁguration.2 While the IP-XACT description formats are the core of this standard, describing the
IP-XACT specification in the context of its basic use model, the design environment (DE), more readily
depicts the extent and limitations of the semantic intent of the data. The DE coordinates a set of tools and IP,
or expfessions of that IP (e.g., models), through the creation and maintenance of meta-data descuiptjons of
the sydtem on chip (SoC) such that its system design and implementation flows are efficiently.e¢nabled and
reuse dentric.

The use of the IP-XACT specified formats and interfaces are shown, in bold, in Figure*l and descrjbed in
the follJowing subclauses.

IP-XACT Compliant IP-XACT Compliant IP-XACT Compliant
Object Descriptions Design Environment Generators
[ ) <8

registers b sroto.cdo‘lh
Component \ O™ <: Generator
P I” Chains
Design Component
P
XML : : : : IP-XACT

system_bus { TG I
— 3
Abstractor l
" IP-XACT IP <:> Generator
stractor
P Import
Export ﬂ ﬂ
Design 9 Q
Conﬁguration" j Bus Abstraction 5 é g E
Definitions Definitions < g
g 2
N\ - /
IP-XACT Compliant

Object Descriptions

Figure T—IP-XACTT design environment

1.3.1 IP-XACT design environment

A DE enables the designer to work with IP-XACT design IP through a coordinated front-end and IP design
database. These tools create and manage the top-level meta-description of system design and may provide
two basic types of services: design capture, which is the expression of design configuration by the IP

2IP-XACT uses the World Wide Web Consortium (W3C®) standard for the XML version 1.0 data (http://www.w3.org/TR/2000/REC-
xml-20001006). The valid format of that XML data is described in a schema by using the Schema Description Language described
therein. W3C is a registered trademark of the World Wide Web Consortium.
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provider and design intent by the IP user; and design build, which is the creation of a design (or design
model) to those intentions.

As part of design capture, a system design tool shall recognize the structure and configuration options of
imported IP. In the case of structure, this implies both the structure of the design [e.g., how specific pin-outs
refer to lines in the hardware description language (HDL) code] as well as the structure of the IP package
(e.g., where design descriptions and related generators are provided in the packaged IP data-structure). In the
case of configuration, this is the set of options for handling the imported IP (e.g., setting the base address
and offset, bus width) that may be expressed as configurable parameters in the IP-XACT meta-data.

As part of design build, generators may be provided internally by a system design tool to achieve the

: 11D ol o e s b - | 4 11 L 1 1D el Y J.1 1 b th
I'equu\u 11 uu\/slauuu Ul \./Ullllsulallull, Ul PIUVIUUU bAL\/lllall)’ \\4.5., U_y alr 1t PlUVlU\zl} AllU TAUIICITU y c

systenq design tool as appropriate.

The syjstem design tool set defines a DE where the support for conceptual context and managemen{ of IP-
XACT|meta-data resides. However, the IP-XACT specifications make no requirements,upon system|design
tool architecture or a tool’s internal data structures. To be considered IP-XACT yI\5 enabled, a pystem
design|tool shall support the import/export of IP expressed with valid IP-XACT\vl.5 meta-data for both
compomnent IP and designs, and it needs to support the tight generator interface((TGI) for interfacirjg with
externgl generators (to the DE).

1.3.2 IP-XACT object descriptions

The IP-XACT schema is the core of the IP-XACT specifieation. There are seven top-level gchema
definitjons. Each schema definition can be used to create object descriptions of the corresponding tyge.

— | A bus definition description defines the type attributes of an bus.

— | An abstraction definition description defines therepresentation attributes of a bus.

— | A component description defines an IP or interconnect structure.

— | A design description defines the configuration of and interconnection between components.
— | An abstractor description defines aif adaptor between interfaces of two different abstractions.
— | A generator chain description defines the grouping and ordering of generators.

— | A design configuration dgScription defines additional configuration information for a geperator
chain or design description.

1.3.3 Dbject interactions

An object descriptienieontains a unique identifier in the header. The identifier in IP-XACT terms is dalled a
VLNV after thefoiir elements that define its value: vendor, library, name, and version. See C.6 for [further
detailsjon a VENV. This VLNV is used to create a reference from one description to another. The links
betwegn thése) objects are illustrated in Figure 2. The arrows (A > B) illustrate a reference of one object to
anothef (g7, reference of object B from object ).
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Figure 2—IP-XACT object interactions

1.3.4 IP-XACT generators

Genergtors are executable objects (e.g., scripts “or binary programs) that may be integrated withiy
(referrgd to as internal) or provided separately as an executable (referred to as external). Generators

providgd as part of an IP package (e.g,\for configurable IP, such as a bus-matrix generator) or as a
wrapping point tools for interactiop-with a DE (e.g., an external design netlister, external design chec

An int¢rnal generator may perform a wide variety of tasks and may access IP-XACT compliant meta-
any m¢thod a DE supports{ IR-XACT does not describe these protocols.

An external generators(often referred to as a TGI generator) is an executable program or script i
from within a DE%o query or configure design descriptions and their related component and abs
descrigtions. <External generators can use the TGI to access their IP-XACT meta-data descripti
currenfly loaded into the DE) and perform the various operations associated with those descripti

a DE
nay be
way of
ker).

lata by

hvoked
tractor
ns (as
bns. In

additignj.éxternal generators shall only operate upon IP-XACT compliant meta-data through the

lefined

TGI, see 1.3.6.

Generators can be referenced from a component, abstractor, or generator chain description. Generators can
also be grouped and ordered in generator chain descriptions and those chain descriptions contained inside
other chain descriptions. This sequencing of generators is critical for providing script-based support for SoC

flow creation.

1.3.5 IP-XACT design environment interfaces

There are two obvious interfaces expressed in Figure 1: from the DE to the external IP libraries and from the
DE to the generators. In the former case, the IP-XACT specifications are neutral regarding the design tool

| Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.
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interfaces to IP repositories. Being able to read and write IP with [IP-XACT meta-data is required; however,
the formal interaction between an external IP repository and a DE is not specified.

1.3.6 Tight generator interface

The tight generator interface (TGI) is the method a generator uses to efficiently access a design or
component description in a DE-independent and generator-language-independent manner. Therefore, a
generator running on two different DEs produces the same results. The DE and the generator communicate
with each other by sending messages utilizing the Simple Object Access Protocol (SOAP) standard version
1.23 specified in the Web Services Description Language (WSDL) version 1.1.* SOAP provides a simple
means for sending XML-format messages using the Hypertext Transfer Protocol (HTTP) or other transport

S ACE : FRESS 1 o1 1
protocptsHP=XACT supports usmg ar tf T 1 P protocol or a e protocot.

The SPAP messages passed between the generator and the DE allow the generator to get all information
about the design interconnections (which contain components and abstractors), provide set‘information for
any cdnfigurable elements in a component or abstractor, and make simple modificatiens of the [design
description. For additional details on the DE generator invocation and the SOAP messages passed bptween
the generator and the DE, see Annex G.

1.3.7 Pesign intellectual property

IP-XALT is structured around the concept of IP reuse. Electronic design intellectual property, or IP, is a
term uped in the ED community to refer to a reusable collection ofdesign specifications that represent the
behavipr, properties, and/or representation of the design in various/media. The name IP is partially dlerived
from the common practice of considering a collection of this €yp¢ to be the intellectual property of ong party.
Both hardware and software collections are encompassed byxthis term.

These follections may include the following:
a) | Design objects—This can include the following:
1) Transaction-level modeling (TLM) descriptions: SystemC® and SystemVerilog >
2) Fixed HDL descriptions: Verilog®, VHDL?®
3) Configurable HDL deseriptions (e.g., bus-fabric generators)

4) Design models for register transfer level (RTL) and transactional simulation (e.g., compiled
core models)

5) HDL-specifiedverification IP (VIP) (e.g., basic stimulus generators and checkers)

b) | IP views—This.is a list of different views (levels of description and/or languages) to describg the IP
object. In [P XACT vl.5, these views include:

1) Desigh view: RTL Verilog or VHDL, flat or hierarchical components

2), (_Simulation view: model views, targets, simulation directives, etc.

3).¥" Documentation view: standard, user guide, etc.

IP-XACT XML meta-data descriptions provide a standardized way of collecting much of the structural
information contained in the file sets. IP-XACT also can contain the information that identifies the
appropriate files included in a collection to be used for different parts of the design process.

3 Available from the W3C Web site at http://www.w3.0rg/TR/2007/REC-soap12-part1-20070427/.
4Available from the W3C Web site at http://www.w3.org/TR/wsdl.

3 SystemC is a registered trademarks of Open SystemC Initiative, Inc. in the United States and other countries. Verilog is a registered
trademark of Cadence Design Systems, Inc. in the United States and/or other jurisdictions. This information is given for the
convenience of users of this standard and does not constitute an endorsement by the IEEE of these products. Equivalent products may
be used if they can be shown to lead to the same results.

%See Footnote 5.
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1.4 IP-XACT Enabled implementations

Complying with the rules outlined in this subclause allows the provider of tools, IP, or generators to class
their products as /P-XACT Enabled. Conversely, any violation of these rules removes that naming right.
This subclause first introduces the set of metrics for measuring the valid use of the specifications. It then
specifies when those validity checks are performed by the various classes of products and providers: DEs,
point tools, IPs, and generators.

a)

Parse validity
1) Parsing correctness: Ability to read all IP-XACT descriptions.

2) Parsing completeness: Cannot require information that could be expressed in an IP-

XACT

b)

¢)

These
space.
Enablg

An TP
schem
had bg
releasd
inform|

1.41

An 1P

a)
b)

format to be specified in a non-IP-XACT format. Processing of all information present.ir
XACT document is not required.

Description validity
1) Schema correctness: IP is described using XML files that conform to the IRsXACT sche

2) Usage completeness: Extensions to the IP-XACT schema shall enly be used to ¢
information that cannot otherwise be described in IP-XACT.

Semantic validity

1) Semantic correctness: Adheres to the semantic interpretations of IP-XACT data descr
this standard.

2) Semantic completeness: Obeys all the semantic) consistency rules (SCRs) descri
Annex B.

validity rules can be combined with the product class specific rules to cover the full IP-XACT d
The following subclauses describe the rules a provider has to check to claim a product is 1P
d.

[XACT Enabled DE or point tool may'read descriptions based on multiple versions of the IP-

en translated by the XSL Transform (XSLT) version 1.0,7 which is provided with the 1P
to convert descriptions from’one version to the next. In addition, a DE or point tool may p
ation in the initial description for use outside of the scope of the IP-XACT specification.

Design environmeénts

X ACT Enabled DE:
Shall follow the parse validity requirements shown in 1.4.

Shall only create IP that is IP-XACT Enabled.

an IP-

ma.

Xpress

bed in

bed in

nabled
XACT

XACT

. If the DE or point tool does provide this capability, the effect shall be as if all of the descijiptions

XACT
feserve

¢)

d)
e)

When modifying any existing I[P-XACT descriptions, shall do so without losing any pree

xisting

information. In particular, it shall preserve any vendor extension data included in the existing IP-

XACT description.

Shall support the IP-XACT generator interfaces fully for interaction with underlying database.

Shall be able to invoke all IP-XACT Enabled generators.

XPATH version 1.0 support is required for DE-compliance.

7 Available from the W3C Web site at http://www.w3.0rg/TR/1999/REC-xslt-19991116.
8 Available from the W3C Web site at http://www.w3.0org/TR/1999/REC-xpath-19991116.
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1.4.2 Point tools

A point tool is a tool that has a particular rather than a general set of capabilities. In contrast to IP-XACT
Enabled DE (see 1.4.1), an IP-XACT Enabled point tool:

a)  Shall follow the parse validity requirements shown in 1.4.
b)  Shall only create IP that is IP-XACT Enabled.
¢)  When modifying any existing IP-XACT descriptions, shall do so without losing any preexisting
information. In particular, it shall preserve any vendor extension data included in the existing IP-
XACT description.
1.4.3 IPs
An IP{XACT Enabled IP:
a) | Shall have an IP-XACT description that follows the description and semantic validity requirpments
shown in 1.4.
b) | Shall only use IP-XACT Enabled generators for any generators associated with this IP.
XML dlescriptions compliant to IP-XACT shall provide a namespace reference to the index . xsd §chema
file, ndt to any of the other files in the release.
1.4.4 Generators
An IP{XACT Enabled generator:
a) | Shall only create IP that is IP-XACT Enabled.
b) | When modifying any existing IP-XACT descriptions, shall do so without losing any preejxisting
information. In particular, it shall*preserve any vendor extension data included in the existjng IP-
XACT description.
c) | Shall be callable though the-lP-XACT TGI (see Annex G).
d) | Shall only communicate'with the DE that invoked it through the IP-XACT TGI (see Annex ().
1.5 Cpnventionstused
The conventionis-used throughout the document are included here.
IP‘XA T ;D vasvy Dbllbit;\/\/.
1.5.1 Visual cues (meta-syntax)
Bold shows required keywords and/or special characters, e.g., addressSpace. For the initial defini-
tional use (per element), keywords are shown in boldface-red text, e.g, bitsInLau (see also: 1.6).

Bold italics shows group names or data types, e.g., nameGroup or boolean. For definitions of types,

see Annex D.

Courier shows examples, external command names, directories and files, etc., e.g., address 0x0

isonD[31:0].
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1.5.2 Notational conventions

The keywords required, shall, shall not, should, should not, recommended, may, and optional in this
document are to be interpreted as described in the IETF Best Practices Document 14, RFC-2119 [B5 9

1.5.3 Syntax examples

Any syntax examples shown in this standard are for information only and are only intended to illustrate the
use of such syntax.

1.5.4 Graphics used to document the schema

The W3C Web site! specifies the XML schema language used to define the IP-XACT XML, s¢hemas.
Normative details for compliance to the IP-XACT standard are contained in the schema files:Within this
document, pictorial representations of the information in the schema files illustrate thé structure|of the
schemj and define any constraints of the standard. With the exception of scope and Wisibility issues, the
informpation in the figures and the schema files is intended to be identical. Where the-figures and schgma are
in conflict, the XML schema file shall take precedence. 1

1.5.4.1 Elements and attributes

The el¢ment is the fundamental building block on which this standard is’based. An element may be ¢ither a
leaf elgment, which is a container for information, or a branch element, which may contain further [branch
elemerts or leaf elements.

A leaf]or branch element may also contain attributes. Attributes are containers for information within the
contaifjing element.

1.5.4.2 Types

A typelis a designation of the format for the.contents of an element or attribute. There are two differenf styles
of typgs that can be defined. A type may-be assigned to a leaf element or an attribute. This type is dalled a
simple[Type and defines the formatof\data that may be stored in this container. A type may also be agsigned
to a branch element. This type is called a complexType and defines further elements and attributes coptained
in the branch element.

1.5.4.3 Groups

A groyp is a collection of elements or attributes, which allow the same collection of items to be refdrenced
consisfently in-miany places. There are two different types of groups that can be defined. A grofp is a
combitation of leaf or branch elements; an attributeGroup, a simple list of attributes. The names assigned to

either greip’have no representation in the resulting description.

1.5.4.4 Namespace

Each element, attribute, type, or group has a name, which is preceded by a namespace and separated from
the name by a colon (:). For the examples in 1.5.4.5, xyz is used as the namespace for all of the items

9The number in brackets correspond to those of the bibliography in Annex A.
10A vailable from the W3C Web site at http://www.w3.org/TR/2004/REC-xmlschema-1-20041028/.

UThe graphics for this document have been generated by taking “screen-shots” of the various files as they are displayed in Altova’s
XML environment XMLSpy®. XMLSpy is a registered trademark of Altova GmbH. This information is given for the convenience of
users of this standard and does not constitute an endorsement by the IEEE of this product. Equivalent products may be used if they can
be shown to lead to the same results.
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whereas the standard uses spirit. Within the text of this standard, the namespace is not written when
describing an item; it is only shown in examples.

1.5.4.5 Diagrams

The diagrams used throughout this standard graphically detail the organization the elements and attributes.
1.5.4.5.1 Elements and sequences

Figure 3 shows the sequence-compositor. At the left is a branch element, element1, with some descriptive
text below. elementl.is connected to a sequence-compositor. The sequence-corrllpo.sitor defines the order the

subele; - —This is
followpd by subElement2, subElement3, subElement4, and subElementS before closing elementl|

Exyz:subEIem ent1
type | xs:string

|
,,,,,,,,,,, 4

Exyz:subEIement:i I
xyz:element1 .E 1 y

Descriptive text here. sequence | - — — _ _ _ _ &_ S
I

EE . & 4

xyzis ubElement5
<

Figure 3—Sequence-compositor

a) | subElementl is a mandatory element, as indicated by the solid line of the containing box. The type
of the data contained in this element is set:to s#ring and it has a default value of ip-xact if fhe ele-
ment is present, but left empty.

b) | subElement2 is an optional element;as indicated by the dashed-line of the containing box.
c) | subElement3 is an mandatory element that may appear multiple times, indicated by the double-

solid line of the containing box. The number of times the element may appear is indicated|by the
range of the numbers listed below the element.

d) | subElement4 is ap-optional element that may appear multiple times, as indicated by the double-
dashed line of th€ containing box. The number of times the element may appear is indicated| by the
range of the nfimbers listed below the element.

e) | subElement5is an mandatory branch element that contains further elements inside, as indicgted by
the small.plus sign (+) in the small box on the right.
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Figure 4 shows variations of a sequence-compositor. rootl is connected to an optional sequence-

compositor, as indicated by the symbol being drawn with a dashed line. elementl may appear first inside of
rootl; if it does, it shall be followed by element2. Each subelement is connected to a sequence-compositor.

Exyz:subEIement1

Exyz:subEIementZ

Exyz:subEIement3

oot o I

;xyz:subEIemenﬂ

ot 42
XyzZ:suocrementz

Exyz:subEIement3

|

Figure 4—Sequence-compositor variations

— | elementl may contain one or more of the following sequences in the following order: subElgment1
and subElement2 and subElement3. The number of times the sequence-compositor may apjpear is
indicated by the range of the numbers listed below the symbol. If the range is greater than| 1, the
sequence-compositor symbol is drawn with double lines.

— | element2 is optional and may contain one or more of the following sequences in the following order:
subElementl and subElement2 and subElement3. The ndmber of times the sequence-compositor
may appear is indicated by the range of the numbers listed below the symbol. If the range stafts at 0
and the maximum is greater then 1, the sequence-compositor symbol is drawn with double-dashed
lines.

1.5.4.5.2 Elements and choices

Figure|5 shows the variations of the choice-¢ompositor. root is connected to a choice-compositqr. The
choicefcompositor specifies that one of the €lements on the right side shall be chosen. root may contgin one
of the following: elementl, element2, of-element3. Each subelement is connected to a choice-compgsitor.

— =

choice 0.. =
“ xyz:subElement3
choice

—‘E)(vrqthlnmnnH

xyz:element3 [ = ;xyz:subEIementZ
T

Exyz:subEIement:%

xyz:element1 [ L/JE}\

choice

il

Figure 5—Choice-compositor variations

a) elementl may contain one of the following: subElementl, subElement2, or subElement3, as indi-
cated by the symbol being drawn with a dashed line.

b) element2 may contain any (0 or more) of the following: subElementl, subElement2, or
subElement3 in any order. The number of times the choice-compositor may appear is indicated by
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the range of the numbers listed below the symbol. If the range starts at O, the choice-compositor is
drawn with dashed lines.

element3 may contain one or more of the following: subElement1, subElement2, or subElement3
in any order. The number of times the choice-compositor may appear is indicated by the range of the
numbers listed below the symbol. If the range is greater than 1, the choice-compositor is drawn with
double lines.

1.5.4.5.3 Elements, attributes, groups, and attributeGroups

Figure 6 shows the use of attributes, groups, and attributeGroups. elementl contains two attributes, shown
in the tab shaped box labeled artributes. attributel is optional, as indicated by the dashed containing box.

attributel also has a type defined of integer and a default value of 7 if the attribute is not_gresent.

attrib
default

te2 is a required attribute, as indicated by the solid containing box, and is of type booléarn-With no
. The ordering in which attributel and attribute2 appear inside elementl1 is irrelevanty

3 attributes

777777777

: xyz:attribute1 |

itype | xs:integer
[ ] 'default| 7 |

xyz:attribute2

type\ xs:boolean
xyz:element1 [ 7

xyz:subElement1
;xyz:subEIem ent2
Exyz:subEem ent3

y i
| xyz:attribute3
xyz:topBlement [] = xyzeelement2)[ J| —— ‘
xyz:attribute4
grp xyz:aGroup1
= attributes

xyz:attribute 6
xyz:element3 [ = orp xyz:aGroup1

xyz:attribute8

Figure 6—Attributes, groups, and attributeGroups

a)

b)

eGroupl is an element group inside elementl. This group contains three subelements and the group
symbol can be replaced by a solid line. The name of the group has no representation in the resulting
output description. An element group can be optional, as indicated by a dashed outline (not shown)
and it can also have a range, as indicated by numbers below the group symbol (not shown).

aGroupl is an attributeGroup inside element2 and element3. This attributeGroup contains two
attributes, attribute7 and attribute8. Inside element2, the a#tributeGroup is shown in its collapsed
form, as indicated by the small plus sign (+) inside the small box. Inside element3 the attribute-
Group is shown in it expanded form, as indicated by the small minus sign (-) inside the small box.
element2 contains four attributes: attribute3, attributed4, attribute7, and attribute8. element3
also contains four attributes: attribute5, attribute6, attribute7, and attribute8. The name of the
attributeGroup has no representation in the resulting description.
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1.5.4.5.4 Wildcards

Figure 7 shows the use of wildcards. A wildcard is depicted by the rounded box with the any ##any text.
Wildcards indicate that any well-formed attribute or element may be inserted into the containing element.

1.6 U

This standard uses a minimal amount of color to enhance readability, The coloring is not essential ar
not affpct the accuracy of this standard when viewed in pure black and white. The places where color
are the| following:

1.7C

The orpanization of the remainder of'this standard is as follows:

[ attributes

xyz:element5 [

;xyz:subEIement1

any #Htany

oesungementi
(B [veswmement]

Figure 7—Wildcards

se of color in this standard

Cross references that are hyperlinked to other portions of this standard are shown in underling
text (hyperlinking works when this standard is yiewed interactively as a PDF file).

Syntactic keywords and tokens in the formal\lahguage definitions are shown in boldface-red

pntents of this standard

Clause 2 provides referenees to other applicable standards that are assumed or required f
standard.

Clause 3 defines\terms, acronyms, and abbreviations used throughout the different specifi
contained in‘this standard.

Clause 4(d¢fines the interoperability use model.

Clause 5 defines the bus and abstraction definitions.

d does
is used

d-blue

fext.

or this

cations

Clatse 6 defines the component and interconnect models.

Clause 7 defines the designs and their connections.

Clause 8 defines the abstractor model between abstraction definitions.
Clause 9 defines the generator chain.

Clause 10 defines the design and generator chain configuration.
Clause 11 defines addressing and data visibility.

Annexes. Following Clause 11 are a series of annexes.
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2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used, so each referenced document is cited in text and its relationship to this document is
explained). For dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments or corrigenda) applies.

Simple Object Access Protocol (SOAP) version 1.2 specification, available from the W3C Web site at
http://www.w3.0rg/TR/2007/REC-soap12-part1-20070427/.

Web Services Description Language (WSDL) version 1.1 specification, available from the W3C Web site at
http:/\Fww.w3-org/ TR/Wsdl.

XML |[schema specification, available from the W3C Web site at http://www.w3.org/TR/2004/REC-
xmlschema-0-20041028; http://www.w3.0rg/TR/2004/REC-xmlschema-1-20041028; http;//www.w3.org/
TR/20P4/PER-xmlschema-2-20040318.

XML yersion 1.0 specification, available from the W3C Web site at http://www.w30rg/TR/2000/RE{C-xml-
20001006.

XPATH version 1.0 specification, available from the W3C Web site at http://www.w3.org/TR/1999/REC-
xpath-]19991116.

XSLT fversion 1.0 specification, available from the W3C Web sitg at http://www.w3.org/TR/1999/REIC-xslt-
199911 16.
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3. Definitions, acronyms, and abbreviations

For the purposes of this document, the following terms and definitions apply. The [EEE Standards
Dictionary: Glossary of Terms & Definitions should be referenced for terms not defined in this clause.'?

3.1 Definitions

abstraction definition: An object that describes a representation of bus interface, including details of the
ports this type of bus interface may have and the constraints that apply to these ports.

abstractor—A top level IP.-XACT clement usec different
abstradtion types and sharing the same bus type.

activefinterface: An interface that participates in the transactions.

ad ho¢ connection: Directly connects two ports without the use of bus interfaces or interconnections.
Wire afd hoc connections have a wire protocol and transactional connections have a-transactional connection.

applicption programmers interface (API): A method for accessing design ‘and meta-data in a progedural
way.

archit¢ctural rules: Generic rules that define how subsystems relate to platforms that relate to
compdnents of system design.

bridgd: A mechanism to model the internal relationship between master interfaces and slave int¢rfaces
inside [a component. Bridges explicitly describe therinternal point-to-point connections betwden the
compopent interfaces. A bridge can have multiple. address spaces, supports memory mappigg and
remapping, and can only have direct interfaces. Syz:\bus bridge.

bus: A collection of ports used to connect-blocks connected to it involving both hardware and sqftware
protocpls. Within IP-XACT, buses are coniponents.

bus d¢finition: An object that describes the type properties for a bus, such as the maximum rpasters
allowef or if one bus expands upon the definition of another.

bus inferface: The interface of an IP to a bus. Components are connected together by linking the bus
interfages together. Ther¢ are three different classes of bus interfaces: master, slave, and system with two
flavorg: direct and mirrored.

channgl: A special object that can be used to describe multi-point connections between regular comppnents,
which [may, ‘require some interface adaptation. A channel connects component master, slave, and $ystem
interfgcesvon the same bus. A channel can also represent a simple wiring interconnection or g more
complex structure, such as a bus. A channel can only have one address space. Channel interfaces are always
mirrored interfaces. A channel supports memory mapping and remapping.

component: The central place holder for object meta-data and its bus and generator interfaces.
Components are used to describe cores, peripherals, and buses. Components may reference designs to create
hierarchy. Syn: component description.

configurable element: An element in an IP-XACT description that can be set to a new value by a user,
generator, or dependency equation. This includes all elements with a resolve attribute.

12The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org/.
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configurable IP: IP that contains configurable elements and an IP-specific generator capable of creating
new components from the configured component and updating the design with the new version of the
component. Syn: configurable component.

configuration manager: An object that creates and manages top-level meta-description of system on chip
(SoC) design. It can annotate SoC schema with details of a specific SoC design including: IP versions, IP
views, IP configuration, IP connectivity, and IP constraints. It manages the launching of IP generators and
tool plug-ins, and any meta-data updates occurring as a consequence of a launch. It also handles the
updating and retrieval of relevant IP meta-data from the IP repository.

connection: Generally describes a communication mechanism hetween one or more components
}

constrpint: Defines a limitation on a part of the system that needs to be satisfied for the system'to be gorrect.
Timing constraints are often specified on ports, requiring that during a given clock cycle, the’valug of the
port bgcomes stable in a certain time period and remains stable for a certain time petiod relatiye to a
particylar clock edge.

constrpint set: Constraints defined in groups to associate different constraifits with different viewq of the
compopent.

designt An IP-XACT description of a system or subsystem listing its components, the conngctions
betwedn these components, and the interfaces exported by the system or subsystem.

design| configuration: This description contains non-essential ancillary information for generatdrs, the
active pr current view selected for instances in the desigi, and configurable information defined in vendor
extensjons. It references a design description and,can specify a view for the component instandes and
abstragtors for each interconnection, and configure generator chains. Syn: configuration.

design| database: Working storage for both-meta-data and component information that helps cregte and
verify pystems and subsystems.

design| environment (DE): The coordination of a set of tools and IP, or expressions of that IP (e.g., nhodels)
so the|system-design and smplementation flows of a SoC reuse-centric development flow is efficiently
enablefl. This is managedby-Creating and maintaining a meta-data description of the SoC.

endianness: big endian is the most significant byte at the lowest memory address and little endian is the
least significant byte at the lowest memory address.

electrgnic\design intellectual property (IP): Used in the electronic design community to refer to a r¢usable
collection of design specifications that represent the behavior, properties, and/or representation of the design
in various media. The name IP is partially derived from the common practice of considering a collection of
this type to be the intellectual property of one party. Both hardware and software collections are
encompassed by this term. IP utilized in the context of a SoC design or design flow may include
specifications; design models; design implementation descriptions; verification coordinators, stimulus
generators, checkers and assertion/constraint descriptions; soft design objects (such as embedded software
and real-time operating systems); design and verification flow information and scripts. IP-XACT
distinguishes between fixed IP and configurable IP.

electronic system level (ESL): A high level of design modeling typically done with, but not limited to,
SystemC or SystemVerilog design languages.
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eXtensible Markup Language (XML): A simple, very flexible text format derived from SGML.
NOTE—See ISO/IEC 8879 [B12].13

external components: Components that do not end up on the SoC, but are needed for total system
verification.

fixed IP: IP that has no elements that are configured by the DE or set by industry de facto tools.

generator: Combines component meta-data with architectural rules to provide a consistent system
description that uses a specified tight generator interface (TGI) to generate specific design views or
configprationsforthe-purpeses—of-supporting—antmberof-designstles—he-gene av—a *move/
replac¢ components, add/remove/replace interconnections, add/remove/replace project settings,varld add/
remove/replace persistent data.

genergtor API: This API provides a common interface for algorithmic code in a generator or tool plug-in
to the SOAP interface of the TGL.

genergtor chain: A hierarchical list of generators used to define the order for-executing generafors. A
design|flow can be represented by a generator chain.

genergtor group: A symbolic name assigned to a generator to enable(generator selection.

genergtor invocation: A method of running an application at adefihed phase in the generator group with a
given flumber of elements.

genergtor TGI: This SOAP messaging interface conneéts the generators and tool plug-ins to the [design
environment (DE), allowing the execution of these scripts and code-elements against the So(] meta-
descrigtion. The DE enables the registration of néw generators or plug-ins, exporting SoC meta-dgta and
updating that data following generator or plug-in execution, and handling generator or plug-ip error
conditjons that relate to the meta-data deseription.

hierarghical child bus interface~Axbus interface IC of component CC is a hierarchical child [of bus
interfafpe IP of component CP if and’only if CP contains a hierarchical view, the design description of which
contains a hierarchical conngction with interface name IP, component ref CC, and interface ref|IC. A
hierardhical child bus interfa¢ce may be a hierarchical bus interface itself.

hierarghical child component: A hierarchical child of a component C is any component referencgd in a
design|of C.

hierarghical component: A component that has one or more views that reference IP-XACT [design
descrigtions:

hierarchical descendant bus interface: A bus interface DC is a hierarchical descendant of bus interface AC
if and only if DC is a hierarchical child of AC or a hierarchical child of a hierarchical descendant of AC.

hierarchical descendent component: A hierarchical descendent of a component is any hierarchical child of
that component or any hierarchical child of any hierarchical descendent of the component

hierarchical family of bus interfaces: A hierarchical family of bus interfaces is a set of bus interfaces
composed of a hierarchical bus interface and all its hierarchical descendants.

BNotes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.
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hierarchical family of components: A hierarchical family of components is a component and all its
hierarchical descendents.

initiative: An abstract description of port modes: requires, provides, both, or phantom. Used for
transactional level modeling (TLM).

interconnection: Defines the point-to-point connection between two bus interfaces.
interface connection: Bus interfaces with bus definitions and abstraction definitions can be listed in the

design as connected to another compatible interface on another component. The listing of the
interconnection creates a connection to that interface.

1P geLerators: Tools that create specific IP based upon SoC meta-data details entered, iijto the
configpration manager. IP generators serve as interfaces to IP repository for placing and tetrievdl of IP
and cgn annotate completion details (e.g., generated IP or failure of generation of IP) ‘back ifto the
configfiration manager.

IP intdgrator: A party in the design process who receives configured IP and subsgystéms and combings them
into a larger system.

IP platform architect: Creator of platform-based architectures.

IP pravider: Creator and supplier of IP.

IP reppsitory: Database of IP.

leaf cqmponent: Components that do not contain other IP-XACT descriptions.

legacy|IP: IP that has no specific IP-XACT meta-data view.

master interface: The bus interface that.initiates a transaction (like a read or write) on a bus.
memoyy map: A block of memory-in a component (which may be accessible through a slave interfgce).

meta-data: A tool-interpretable way of describing the design history, locality, object assog¢iation,
configyration options, constraints against, and integration requirements of an object.

meta I[P: Meta-data description of an object.
mirrof interface: Has the same (or similar) ports to its related direct bus interface, but the port dirpctions

are revietsed. So, a port that is an input on a direct bus interface would be an output in the matching|mirror
interface.

monitor interface: An interface used in verification that is neither a master, slave, nor system interface.

multi-layer buses: Buses that have to be modeled as component bridges with direct interfaces or as a
hierarchical component.

objects: XML descriptions of the following types: components, designs, busDefinitions,
abstractionDefinitions, abstractors, designConfigurations, and generatorChains. To be able to be
uniquely referenced, each object has an unique identifier called its Vendor Library Name Version
(VLNV).
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opaque bridge: A bus interconnect component that may modify the address space of a master bus interface
of one bus type to the memory map of a slave bus interface of another bus type and does not allow direct
access to any components residing on that address space. An opaque bridge has the opaque attribute equal
to true.

Open SystemC Initiative (OSCI): An independent non-profit organization composed of a broad range of
companies, universities and individuals dedicated to supporting and advancing SystemC as an open source
standard for system-level design.

NOTE—See Transaction-Level Model of SystemC [B13].

phanf m port: An initiative of a port that indicates this port does not have a true connection to the

implementation, e.g., the port does not appear on the VHDL entity.

phase pumber: Defines the sequence in which generators should be fired.

platform: Architectural (sub)system framework.

platfoym consumer: User/group that builds a SoC based on a particular platform)

platform provider: User/group that develops and delivers platforms to platform consumers.
platform rules: Rules that define how components interface to aspécific platform.

port: Specifies interface items of a component. These jnterface items allow dynamic exchapge of
informpation. Connections between ports may be specified by using ad hoc connections or by in¢luding

them ip bus interfaces connected together by interconuéctions.

schemp: A means for defining the structure,, conitent, and semantics of eXtensible Markup Language
(XML) documents.

segmeht: A portion of an addressSpace,-defined with an address offset and range.

semanltic consistency rules (SCRS): Additional rules applied to an XML description that cannot be
expresped in the schema. Typically, these are rules between elements in multiple XML descriptions.

slave [nterface: The bus’ interface that terminates or consumes a transaction initiated by a pnaster
interfgce. Slave inferfaces often contain information about the registers accessible through th¢ slave

interfage.

SoC platform: The top netlist containing all the instances and connections of the design.

style sheets: How documents are presented on screens and in print.
subsystem: A set of connected components that have dependencies on other IP.
system: A configured set of connected components.

system interface: An interface that is neither a master nor slave interface, and allows specialized (or non-
standard) connections to a bus (e.g., clock).

system on chip (SoC): Also refers to a general system that may not be implemented on a chip, such as a
transaction-level modeling (TLM) design.
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tight generator interface (TGI): Used to manipulate values of elements and attributes for IP-XACT
compliant XML.

tool plug-ins: Tools that integrate IP, based upon SoC meta-data details, and prep IP for animation (e.g.,
simulation or emulation), optimization (e.g., synthesis), and verification (e.g., regression-suite generation).
They can also annotate completion details (e.g., integrated SoC IP or failure of integration) back into the
configuration manager.

transactional port: A port that has a service name (which can specify the data type of the port) and a port
initiative. Used for high-level modeling.

transaLtion-level modeling (TLM): An abstraction level higher than register transfer level (RTL]
for spdcifying, simulating, verifying, implementing, and evaluating SoC designs.

transparent bridge: A bus interconnect component that modifies the address space of a mast

interfa
addres
attribu

use m@del: A process method of working with a tool.

user interface: Methods of interacting between a tool and its.user.

valida

Vendo
define

verification: Proving the behavior of dset of connected components.

verification IP (VIP): Components included in a design for verification purposes.

view:

functign in the design-flow.

white

benchgs.

Ce of one bus type to the memory map of a slave bus interface of another.bus type with ¢
bable access to any components residing on that address space. A transparent bridge has the
e equal to false.

fion: Proving the correctness of construction of a ¢t of components.

I Library Name Version (VLNV): Each,IP-XACT object is assigned a unique identifier
| in the header of each XML file.

An implementation” of a component. A component may have multiple views, each with i

box interface (WBI): Internal points in the IP to be probed or driven by verification tools and

, used

er bus
lirectly

paque

that is

[S own

or test

wire connections: Connections that connect wire ports.

wire port: A port that describes binary values or an array of binary values. Wire ports can have a direction:
in, out, or inout.

XPATH: An expression language used by XSLT to access or refer to parts of an XML document.

XSLT: XSL Transform is a particular program written in the XSL language for performing a transformation
(from one version to the next).
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3.2 Acronyms and abbreviations

AHB

APB

API

AXI

DE

EDA

ESL

HDL

1P

LAU

OSCI

PV

PVT

RAM

ROM

RTL

SCR

SoC

TGI

TLI

TLM

VIP

AMBA® high-speed bus'
AMBA peripheral bus

application programmers interface
Advanced eXtensible Interface

design environment

IEC 62014-4
IEEE Std 1685-2009

electronic design automation
electronic system level

hardware description language
electronic design intellectual property
least addressable unit (of memory)
Open SystemC Initiative
programmer’s view

programmer’s view with timing
random access memory

read only memory

register transfer level (design)
semantic consistency rule

system on chip

tight generator interface

task level intérface
transaction-level modeling

vetification IP

VLNV

WBI

XSLT

XML

3MD

Vendor Eibrary Narmme-Version
white box interface

XSL Transform

eXtensible Markup Language

three levels of meta-data

1AMBA is an open specification on-chip backbone for interconnecting intellectual property (IP) blocks. AMBA is a registered
trademark of ARM Limited. This information is given for the convenience of users of this standard and does not constitute an
endorsement by the IEEE of this product. Equivalent products may be used if they can be shown to lead to the same results.
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4. Interoperability use model

To introduce the use model for the IP-XACT specifications, it is first necessary to identify specific roles and
responsibilities within the model, and then relate these to how the IP-XACT specifications impact their
interactions. All or some of the roles can be mixed within a single organization, e.g., some electronic design
automation (EDA) providers are also providing IP, a component IP provider can also be a platform provider,
and an IP system design provider may also be a consumer.

4.1 Roles and responsibilities

For this standard, the roles and responsibilities are restricted to the scope of IP-XACT v1.5 HDLé@nd TLM
systen] design.

4.1.1 Component IP provider

This is|a person, group, or company creating IP components or subsystems for intégration into a SoC flesign.
These [Ps can be hardware components (processors, memories, buses, etc.), verification components,|and/or
hardwire-dependent software elements. They may be provided as source files’or in a compiled form (i.e.,
simulafion model). An IP is usually provided with a functional desctiption, a timing descriptionf some
implermentation or verification constraints, and some parameters to, characterize (or configure) the [[P. All
these tlypes of characterization data may be described as meta-data‘compliant with the [IP-XACT sthema.
Those [elements not already provided in the base schema can{bevprovided using namespace extensibility
mechahisms of the specification.

The IR provider can use one or more EDA tools to(ereate/refine/debug IP. During this process,|the IP
providpr may export and re-import his design from one environment to another. The IP-XAICT IP
descriptions need to enable this exchange for component IP.

At sompe point, this IP can be transferred to-customers, partners, and external EDA tool suppliers by using
IP-XALT compliant XML. IP can be gharacterized into the following different types.

— | Fixed IP is IP that is straightforward to describe and exchange as there are no configurable pprame-
ters. No generators need\to be provided.

— | Parameterized IP-are those IP blocks that do not need IP specific generators, but have standard
customizationsy(where standard is defined as industry de facto tool support), i.e., no generatofs need
be provided ‘for SoC design tools that support these parameterizations. An exampl¢ of a
parametérized IP is an AHB/APB bridge with configurable bus widths, done with VHDL gengrics or
Verilog-parameters.

— | Configurable IP is IP created or modified as a direct result of running an IP-specific gener

i 1P S i mfiguration. This TP usuatty Tequites generators to be provided
with it. An example of a configurable IP is an AHB bus fabric component that has a selectable
number of masters and slaves, and automatic generation of decode functionality.

4.1.2 SoC design IP provider

This is a person, group, or company that integrates and validates IP provided by one or more IP providers to
build system platforms, which are complete and validated systems or subsystems. Like the IP provider, the
platform provider can use EDA tools to create/refine/debug its platform, but at some point the IP needs to be
exchanged with others (customers, partners, other EDA tools, etc.). To do so, the platform IP has to be
expressed in the IP-XACT specified format as a hierarchical component.
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4.1.3 SoC design IP consumer

This is a person, group, or company that configures and generates system applications based on platforms
supplied by SoC design IP providers. These platforms are complete system designs or subsystems. Like the
platform provider, the platform consumer can use EDA tools to create/refine/debug its system application
and/or configure the design architecture. To do so, the EDA tool needs to support any platform IP expressed
in the IP-XACT specified format.

4.1.4 Design tool supplier

three

The EDA provider needs to be able to import [P-XACT component ot _system IP libraries from 1y
sourcep and export them in the same format.

Furthef, IP-XACT EDA tools need to recognize, associate, and launch generators that may be provid
Genergtor or IP provider in support of configurable IP bundles. The imported IP might need to be
and/or|modified by the tool and then exported back (e.g., t0 be exchanged with other EDA vendor t
satisfy|the customer design flow.

To further support any generators supplied with’ IP bundles, the IP-XACT DE tools need to be
recognlize and interface with generator-wrapped point tools. These may be provided by another
providgr or by the IP designer/consumer as part of a company’s internal design and verification fl
general, these support specialized design-automation features, such as architectural-rule checking.

4.21

This spibclause describes™a typical IP exchange flow that the IP-XACT specifications technically {
n the roles defined in 4.1. By way of example, the following specific exchange flow can beneffit from
use of the IP-XACT* specification:

betwed

This lrwmmmmwgmwimmm
ajor tools (which could be combined) provided in a system flow:

Platform builder (or system design environment) tools: these help to assemble a platform wit
automation (e.g., automatic generation of interconnect).

Verification point tools: these handle functional and timing simulation, perification, ai
debugging, co-simulation, co-verification, and acceleration.

Implementation point tools: these handle synthesizing, floor-planing, place) and routing, etc.

R-XACT IP exchange flows

TheComponent IP provider generates an IP-XACT XML package and sends it to a SoC desi
(EDA tool supplier) or directly to a Platform (i.e., SoC design IP) provider. The EDA tool s
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components. The Platform provider generates a configurable platform IP and exports it in IP-

he IP
XACT

XML format, which the end user imports to build system applications. The platform provider can

also generate its own platform IP into [P-XACT format and send it to the EDA provider.

Although many different possible IP exchange flows exist, from the user’s viewpoint, there are three main
use models, as follows:

IP (component or SoC design) provider use model
Generator (IP provider and design tool provider) use model

SoC design tool provider use model

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4
25 IEEE Std 1685-2009

4.2.1 Component or SoC design IP provider use model

The IP provider (a hardware component IP designer or platform IP architect) can use IP-XACT to package
IP in a standard and reusable format. The first step consists in creating an IP-XACT XML package (XML
plus any IP views) to export the IP database in a valid format. To express this IP as an IP-XACT IP, the IP
provider needs to parse the entire design description tree (which is composed of files of different types: HDL
source files, data sheets, interfaces, parameters, etc.) and package it into an IP-XACT XML format. This can
be a manual step (by directly editing IP-XACT compliant XML) or an automated one (using scripts to
generate schema-compliant [IP-XACT XML).

Once the IP has been packaged in an IP-XACT format, the IP provider can use a SoC design tool td write/
debug/simulate/implement the IP.

4.2.2 Generator provider use model

The auythor of a generator expects to interact with the SoC design tool through afixed interface during well
definedl times in the design life cycle: when components are instantiated or(medified or when a geperator
chain if started.

Genergtors are used within the SoC design tool to extend its capabilities: wrapping a point tool] e.g. a
simulafor; wiring up IP within the design; or checking the design is correct or maybe modifying the {lesign.
Many pf these features may be supplied by the IP author and handled by generators embedded in|the IP
itself.

Consequently, there are at least two groups of gederator providers: the IP vendor who supplies genlerators
that afe written specifically to support their {P;"and generic generator authors who wish to extdnd the
featurds available within the SoC design tool. This latter group will be mainly SoC design tool venidors at
first, bpt will also come to include third-party generator vendors.

4.2.3 Pystem design tool provider use model

The system design tool takes IP-XACT components and designs as input, configures them, and loads them
into itd own database.format. Then it can automate some tasks, such as creating the platform, generatjing the
compopent interconnect and bus fabric, and generating or updating the IP-XACT IP as an outgut (by
providjng new ‘erupdated XML with the attached information: new source files, parameters, documentation,
etc.).

Customer design flows are usually composed of a chain of different tools from the same or different EDA
vendors (e.g., when an EDA provider is not providing the entire tool chain to cover all the user flow or the
customer is selecting the best-in-class point tools). To address this requirement, the EDA vendor providing
an IP-XACT enabled tool needs to read and produce the IP-XACT specified format, and utilize and
implement the interfaces defined by IP-XACT documents. In this use model, each SoC design tool uses its
own generators (possibly utilizing the IP-XACT TGI) to build and update its internal meta-data state and
export to an [P-XACT format. Then the IP-XACT description can be imported by another IP-XACT enabled
EDA tool.
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5. Interface definition descriptions

5.1 Definition descriptions

In IP-XACT, a group of ports that together perform a function are described by a set of elements and
attributes split across two descriptions, a bus definition and an abstraction definition. These two descriptions
are referenced by components or abstractors in their bus or abstractor interfaces.

The bus definition description contains the high-level attributes of the interface, including items such as the
connection method and indication of addressing.

The abstraction definition contains the low-level attributes of the interface, including items sueh|as the
name, direction, and width of the ports. This is a list of logical ports that may appear on a bus-interfpce for
that bus type. See 6.5.

5.2 Bus definition
5.2.1 8chema

The following schema details the information contained in the busDefinition element, which is ond of the
seven {op-level elements in the IP-XACT specification used to describé.the high-level aspects of a by

w2
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spirit:versionedIldentifier

This group of elements identifies
a top level item (e.g. a
component or a bus definition)
with vendor, library, name and
a version number.

;spirit:directConnection
|type  xs:boolean

This element indicates that a
master interface may be directly
connected to a slave interface
(under certain conditions) for
busses of this ty pe.

Espirit:isAddressabIe

Type | xs.boolkean

If true, indicates that this is an
addressable bus.

| spiritextends

7‘{txpie ts pirit:libraryRef Type L!—'I

O ptional name of bus ty pe that
this bus definition is compatible
with. This bus definition may
change the definitions in the
existing bus definition

, spirit:busDefinition [] = ]

To define all elements and (A ol
attributes supported when
defining a bus.

: Indicates the maximum number

| of masters this bus supports. If

| this element is not present, the

| number of masters allowed is

| unbounded.

I e e e - - - - - - - =

I fspirit:maxSIaves |
|

'type | xs:nonNegativelnteger |

|

|

| Indicates the maximum numbeg,
| of slaves this bus supports:5If

| the element is not presenty.the
| number of slaves allowed'is

| unbounded.

|

.
! Indicates the list of sy stem group

! names'that are defined for this bus

: definition.
|
)
}

Full description string, ty pically
for documentation

|
|
|
|
|
[

B

Container for vendor specific
extensions.

5.2.2 Pescription

R o S =< pirite
spirit:systemGroupName
p—: spirit:systemGroupNames [] = ‘typzl‘ LS.;ame upl

1.0

Indicates the name of a sy stem
group defined for this bus definition.

The top-Tevel busDelinition clement describes the high-level aspects of a bus or mterconnect. It conta ins the

following elements and attributes.

a)  The versionedldentifier group provides a unique identifier; it consists of four subelements for a top-

level IP-XACT element. See C.6

b) directConnection (mandatory) specifies what connections are allowed. The directConnection
element is of type boolean. A value of true specifies these interfaces may be connected in a direct
master to slave fashion. A value of false indicates only non-mirror to mirror type connections are
allowed (i.e., master—mirroredMaster, slave—mirroredSlave, or system—mirroredSystem).

c¢) isAddressable (mandatory) specifies the bus has addressing information. The isAddressable
element is of type boolean (see 6.3). A value of true specifies these interfaces contain addressing
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information and a memory map can be traced through this interface. A value of false indicates these
interfaces do not contain any traceable addressing information.

d) extends (optional) specifies if this definition is an extension from another bus definition. The
extends element is of type libraryRefType (see C.7), it contains four attributes to specify a unique
VLNV. See also: 5.12.

e) maxMasters specifies the maximum number of masters that are allowed on the bus. If the
maxMasters element is not present, the numbers of masters is unbounded. The maxMasters
elements is of type nonNegativelnteger.

f)  maxSlaves specifies the maximum number of slaves that are allowed to appear on the bus. If the
maxSlaves element is not present, the numbers of slaves is unbounded. The maxSlaves elements is
of Type nonivegativelnieger.

g) | systemGroupNames (optional) defines an unbounded list of systemGroupName elements| which
in turn define the possible group names to be used under an onSystem element inf ah-abstraction
definition. The definition of the group names in the bus definition allows multiple abstraction
definitions to indicate which system interfaces match each other. The systemGroupName shall be
unique with the containing systemGroupNames element. The systemGroupName element is of
type Name.

h) | description (optional) allows a textual description of the interface. The type of this elerpent is
string.

i) | vendorExtensions (optional) contains any extra vendor-specific data related to the interfage. See
C.10.

See aldo: SCR 1.3, SCR 1.9, SCR 1.11, and SCR 6.17.

5.2.3 Example
This islan example of an AHB busDefinition.

<qdxml version="1.0" encoding="UTF-8" 2>

<dqpirit:busDefinition

xilns:spirit= http://w¥w,spiritconsortium.org/XMLSchema/SPIRIT/1.5
xnlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
xd41i:schemalocations™http://www.spiritconsortium.org/XMLSchema/SPIRIT/1.9
hiftp://www.spiritconsortium.org/XMLSchema/SPIRIT/1.5/index.xsd">

<spirit:¥endor>amba.com</spirit:vendor>
<spiritxlibrary>AMBA</spirit:library>
<spirit:name>AHB</spirit:name>
<spirit:version>vl.0</spirit:version>
<pirit:directConnection>false</spirit:directConnection>

PIT It ISACGdTESSap e LI UES/ SPIr It ISAdUTESSapLe
<spirit:extends spirit:vendor="amba.com"
spirit:library="AMBA"
spirit:name="AHBlite"
spirit:name="v1.0” />
<spirit:maxMasters>16</spirit:maxMasters>
<spirit:maxSlaves>16</spirit:maxSlaves>
<spirit:systemGroupNames>
<spirit:systemGroupName>ahb clk</spirit:systemGroupName>
<spirit:systemGroupName>ahb reset</spirit:systemGroupName>
</spirit:systemGroupNames>
</spirit:busDefinition>
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5.3 Abstraction

5.3.1 Schema

The following schema details the information contained in the abstractionDefinition element, which is one
of the seven top-level elements in the [IP-XACT specification used to describe the low-level aspects of a bus.

30

definition

—(spirit:versioned Identif ier

This group of elements identifies
a top level item (e.g. a

5.3.2 Description

{,spirit:abstractionDefinition

Define the ports and other information
of a particular abstraction of the bus

compoTentora-bus tefimitiory
with vendor, library, name and
a version number.

spirit:busType e

type | spirit:libraryRef Type o

Reference to the busDefinition
that this abstractionDefinition
implements.

O ptional name ,of abstfaction

ty pe that this abstraction
definition is compatible with.
This abstraction definition may
change-the definitions of ports in
the«existing abstraction definition
and’add new ports, the ports in
the‘original abstraction are not
deleted but may be marked
illegal to disallow their use.

This abstraction definition may
only extend another abstraction
definition if the bus ty pe of this
abstraction definition extends the
bus ty pe of the extended
abstraction definition

|
[

spirit:ports

|
This is a list of logical ports
defined by the bus.

=
]

7\Ltype xs:string |

Full description string, ty pically
for documentation

—:’ spirit:vendorExtensions
Container for vendor specific
extensions.

The abstractionDefinition element describes the low-level aspects of a bus or interconnect. It contains the

following elements and attributes.

a)

level IP-XACT element. See C.6.

b)

5.12.
©)

The versionedldentifier group provides a unique identifier; it consists of four subelements for a top-

busType (mandatory) specifies the bus definition that this abstraction defines. The busType element
is of type libraryRefType (see C.7); it contains four attributes to specify a unique VLNV. See also:

extends (optional) specifies if this definition is an extension from another abstraction definition. The
extends element is of type libraryRefType (see C.7), it contains four attributes to specify a unique
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VLNV. The extending abstraction definition may change the definition of logical ports, add new

ports, or mark existing logical ports illegal (to disallow their use). See also: 5.12.

ports (mandatory) is a list of logical ports, see 5.4.

description (optional) allows a textual description of the interface. The type of this element is

string.

vendorExtensions (optional) contains any extra vendor-specific data related to the interface. See

C.10.

The abstractionDefinition clement contains a list of logical ports that define a representation of the bus

re port

that is

ble.

type to which it refers. A port can be a wire port (see 5.7) or a transactional port (see 5.10). A wi
carries| logic information or an array of logic information. A transactional port carries information
represgnted on a higher level of abstraction.
See aldo: SCR 1.9, SCR 1.11, SCR 1.13, SCR 3.1, SCR 3.16, SCR 3.17, and SCR 6.11.
5.3.3 Example
The fo]lowing example shows an abstraction definition for the interrupt bug’in-the Leon2 TLM exam
<spirit:vendor>spiritconsortium.org</spirit endor>
<spirit:library>Leon</spirit:library>
<spirit:name>INT PV</spirit:name>
<spirit:version>1.5</spirit:version>
<spirit:busType spirit:vendor="spirGtconsortium.org"
spirit:library="Leon" spirit:names¥Int" spirit:version="v1.0"/>
<spirit:ports>
<spirit:port>
<spirit:logicalName>INT TRANSACTION</spirit:logicalName>
<spirit:wire>
<spirit:onMaster>
<spirit:presence>required</spirit:presence>
<Spirit:direction>out</spirit:direction>
</spi¥rit:onMaster>
<spirit:onSlave>
<spirit:presence>required</spirit:presence>
<spirit:direction>in</spirit:direction>
</spirit:onSlave>
</spirit:wire>
</spirit:port>
</spirit:ports>
5.4 Ports
5.4.1 Schema

The following schema details the information contained in the ports element, which appears as part of the
abstractionDefinition element within an abstraction definition. This is different from the ports element that
appears as part of the model element within components.
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s pirit:logicalName
type | xs:Name

The assigned name of this port
in bus specifications.

'~ spirit:dis playName
k-2
1type

Element name for display
purposes. Ty pically a few words
providing a more detailed and/or
user-friendly name than the
spirit:name.

-
|

xs:string |

B J:splrlt:descrlptlon |
1type | xs:string |

spirit:zports [] spirit:port [
]
1.0

This is a list of logical ports Full description string, ty pically
defined by the bus. for documentation

A port that carriés, |6gic or an
array of logi€ values

spirit:transactional
~

Al port that carries complex
infofMation modeled at a high
level of abstraction.

Contdiner for vendor specific
extensions.

5.4.2 Pescription
The pprts eclement is an unbounded list of port clements. Each port element defines the logicpl port
informption for the containing abstraction definition: It contains the following elements.

a) | logicalName (mandatory) gives a name to the logical port that can be used later in component
description when the mapping is doéne from a logical abstraction definition port to the components
physical port. The logicalName/shall be unique within the abstractionDefinition. The type|of this
element is Name.

b) | displayName (optional)-allows a short descriptive text to be associated with the port. The fype of
this element is string:

c) | description (optional) allows a textual description of the port. The type of this element is string.

d) | Each port alse\requires a wire element or a transactional element to further describe the |details
about this poit. See 5.5 or 5.10, respectively. A wire style port is a port that carries logic valugs or an
array of\logic values. A transactional style port is a port that carries any other type of information,
typically used for TLM.

e) | vendorExtensions (optional) contains any extra vendor-specific data related to the port. See [C.10.

5.4.3 Example

See 5.3.3 for an example.

5.5 Wire ports

5.5.1 Schema

The following schema details the information contained in the wire element, which may appear as part of
the port element within an abstraction definition (abstractionDefinition/ports/port).
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The ty pe of information this port
carries A wire port can carry

both address and data, but may
not mix this with a clock or reset

;spirit:group

type | xs:Name

Used to group sy stem ports into
different groups within a
common bus.

Defines constraints for this port
when present in a sy stem bus

interface with a matching group Group of elements used in a
i .

5.5.2

A wirg
may p

busInferface. It contains the following elements and attributes.

a)
b)

A port that carries logic or an

array of logic values Defines constraints for this port

when present in a master bus
interface.

Group of elements used in a
wire port.

Group of elements used in a
wire port.

Defines constraints for this port
when present in a slave bus
interface.

;spirit:defauItValue
‘ type ‘ spirit:scaledNonNegativelnteger
rd Y

Indicates the default value for this wire

port.
[ attributes

: spirit:driverType :
'type

xs:token |
R
1default| any |

fspirit:requiresDriver
|type | xsspoolean
N\ 4

%h

Defines the ty pe of driver that is

Specifiesif a port requires a
driver: Default is false. The
attribute driverTy pe can further
qualify what ty pe of driver is

required. The default is any type
of driver. The 2 other options
are a clock ty pe driver or a
singleshot ty pe driver.

required. Undefined behaviour if
direction is not input or inout.
Driver ty pe any indicates that
any unspecified ty pe of driver
must be connected

Description

element represents‘aport that carries logic values or an array of logic values. This logical w
ovide optional constraints for a wire port, to which it is mapped inside a component or abst

qualifiex_(optional) indicates which type of information this wire port carries. See 5.6.

onSystem (optional) defines constraints, e.g., timing constraints, for this wire port if it is pres
syS§tem bus interface with a matching group name.

re port
actor’s

ent in a

¢)

d)

0

2)

The group (mandatory) attribute indicates the group name for the wire port. It distinguishes
between different sets of system interfaces. Usually, all the arbiter ports are processed together,
or all the clock or reset ports are processed together. So, this is really a mechanism to specify
any sort of non-standard bus interface capabilities for the interconnect. The type of this element
is Name.

The group wirePort specifies what elements are used in this port. See 5.7.

onMaster (optional) defines constraints for this wire port when present in a master bus interface.
The group wirePort specifies what elements are used in this port. See 5.7.

onSlave (optional) defines constraints for this wire port when present in a slave bus interface. The
group wirePort specifies what elements are used in this port. See 5.7.
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e)

NOTE+-The onMaster, onSlave, and onSystem eclements associated with each logical port previde

constra

(master), system, or slave). A port may appear in any system interface group unless its presence is marked as ill
that grdqup. The abstraction definition author has the choice of how far to constrain the definitions*Generally s

more ci

conforms to the abstraction definition.

See aldo: SCR 6.12 and SCR 6.15.

5.5.3

See 5.]

5.6 Qualifiers

5.6.1

The fo
of the

Either of the following two elements are allowed, but not both.

1) defaultValue (optional) contains the default logic value for this wire port. This value is applied
when the busInterface is connected, this logical port is not connected, and there is not an ad
hoc connection to the corresponding physical port. The type of this element is
scaledNonNegativelnteger.

2) requiresDriver (optional) specifies whether the port requires a driver when used in a

completed design. The type of this element is boolean. If this element is not present, its
effective value is false, indicating this port does not require a driver. When set to true, the
attribute driverType further qualifies what driver type is required: any (meaning any logic
signal or value), clock (meaning a repeating type waveform), or singleshot (a non-repeating

type waveform). IT this element 1s N0t present, its effective value 1s any.

nts. If any of these are missing, there are no constraints for how the port appears on interfaces with th

bnstraints in the definitions reduce implementation flexibility for whoever is creating 'IP with interf:

Example

.3 for an example.

Schema

lowing schema details the inforimation contained in the qualifier element, which may appear
vire element within an absttaction definition (abstractionDefinition/ports/port/wire).

spiritisAddress |

i itype| xs:boolean |

If this element is present, the
port contains address
information.

i

| spirit:isData |

ptional
t mode
egal for
eaking,
ce that

as part

'type  xs:boolean '

If this element is present, the
port contains data information.

- spirit:qualifier []

stpirit:isCIock

:type xs:boolean |

!l
|

The ty pe of information this port
carries A wire port can carry

both address and data, but may
not mix this with a clock or reset

If this element is present, the
port contains only clock
information.

Is this element is present, the
port contains only reset
information.
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5.6.2 Description

The qualifier element indicates which type of information a wire port carries. It contains the following
elements.

a) isAddress (optional), when true, specifies the port contains address information. This qualifier
may be paired with the isData element (e.g., used with serial protocols). The type of this element is
boolean. See also: Clause 11.

b) isData (optional), when true, specifies the port contains data information. This data resides in regis-
ters defined in the memory map referenced by the interface. The width defined by the port on each
side of the two connected bus interfaces can be used to determine which portions of the data may be
lost or gained (tied off to defaults) during transfers if the two widths do not match. This qualifier
may be paired with the isAddress element (e.g., used with serial protocols). The type of this.glement
is boolean. See also: Clause 11.

¢) | isClock (optional), when true, specifies this port is a clock for this bus interface, i.c.,at proyides a
repeating pattern that the interface uses to implement the protocol. No method\of processing is
implied with this tag. This tag shall only be applied to pure clock ports. Thisrqualifier shalljnot be
combined with other qualifiers. The type of this element is boolean.

d) | isReset (optional), when true, specifies this port is a reset for this bus.interface., i.e., it provifes the
necessary input to put the interface into a known state. No method of processing is implied wijith this
tag. This tag should only be applied to pure reset ports. This qualifier shall not be combingd with
other qualifiers. The type of this element is boolean.

See aldo: SCR 6.17, SCR 9.1, SCR 9.2, and SCR 12.8.

5.6.3 Example

<spirit:port>
<spirit:logicalName>Clock</spirit:logicalName>
<spirit:wire>
<spirit:qualifiex>
<spirit:isClock>true</spirit:isClock>
</spirit:quagdifier>
<spirit:ofiSystem>
<spirittgroup>clk</spirit:group>
<gpdrit:width>1</spirit:width>
<gpirit:direction>out</spirit:direction>
<f[spirit:onSystem>
Qspirit:onMaster>
<spirit:direction>in</spirit:direction>
</spirit:onMaster>
<spirit:onSlave>
<spirit:direction>in</spirit:direction>
</spirit:onSlave>
</spirit:wire>
</spirit:port>
<spirit:port>
<spirit:logicalName>Resetn</spirit:logicalName>
<spirit:wire>

<spirit:qualifier>
<spirit:isReset>true</spirit:isReset>

</spirit:qualifier>

<spirit:onSystem>
<spirit:group>reset</spirit:group>
<spirit:width>1</spirit:width>
<spirit:direction>out</spirit:direction>
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</spirit:onSystem>
<spirit:onMaster>
<spirit:direction>in</spirit:direction>
</spirit:onMaster>
<spirit:onSlave>
<spirit:direction>in</spirit:direction>
</spirit:onSlave>
</spirit:wire>
</spirit:port>
<spirit:port>
<spirit:logicalName>Address</spirit:logicalName>
<spirit:wire>

e

<spirit:isAddress>true</spirit:isAddress>

</spirit:qualifier>

<spirit:onMaster>
<spirit:direction>out</spirit:direction>

</spirit:onMaster>

<spirit:onSlave>
<spirit:direction>in</spirit:direction>

</spirit:onSlave>

</spirit:wire>
</spirit:port>

5.7 Wire port group
5.7.1 chema
The fo]lowing schema details the information containgd-in the wirePort group, which may appear as[part of

the onfSystem, onMaster, or onSlave eclement within a wire element within an abstraction definition
(abstractionDefinition/ports/port/wire/onmode);
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R P

|, Spirit:presence |
~ 7"
I

I

I

I

I

I

I

I

xs:string

itype xs:string
If this element is present, the
existance of the port is controlled
by the specified value. valid
values are 'illegal', 'required' and
‘optional'.

|

I

|

: Number of bits required to
| represent this port. Absence of
|
|
!
|
|
i
|

this element indicates
unconstrained number of bits,

Le. the component will define
the number of bits in this port.
The logical numbering of the port
starts at 0 to width-1.

spirit:w irePort [ =

Group of elements used in a | E- T o= -—n
wire port. | spirit:direction |
Ltype xs:token |

If this element is present, the
direction of this port is restricted
to the specified value. The
direction is relative to the
non-mirrored interface.

spirit:modeConstraints

type ‘ spirit:abstractionDefPortConstraints Type i
\

Specifies default constraints for the enclosing wire ty pe

port. If the mirroredM gdeConstraints element is not
TN defined, then thegé constraints applied to this port when
it appears in a 'mede' bus interface or a mirrored-'mode’
bus interface{ O therwise they only apply when the port
appears ip@)mode’ bus interface.

|
-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[

Specifies default constraints for the enclosing wire ty pe
port when it appears in a mirrored-'mode' bus interface.

5.7.2 Pescription

The wirePort group specifies what elements are used in a wire port. It contains the following elements.

a) | presence (optional) provides the capability to require or forbid a port from appearing in a

busInterface. The three’ possible values are illegal, required, or optional. If this elemen{ is not
present, its effective alue is optional.

b) | width (optional).represents the number of logical bits that are required to represent this port] When
mapping to «this*logical port in a busInterface/portmap, the numbering shall start froth O to
width-18dfwidth is not specified, the component shall define the number of bits in this prt, but
the logical portmap numbering shall still start at 0. If necessary, logical bit 0 shall be tHe least
significant bit. The width element is of type positvelnteger.

c) | diréction (optional) restricts the direction of the port relative to the non-mirrored interface (s¢e 6.2).
The three possible values are in, out, or inout.

d) Each wirePort group can also have a sequence of modeConstraints and
mirroredModeConstraints specifying the default constraints of this interface during synthesis. The
modeConstraints apply to this port if it appears in a non-mirrored mode bus interface (see 5.8). Any
mirroredModeConstraints apply to this port if it appears in a mirrored-mode bus interface (see
5.9).

If mirroredModeConstraints are not specified, the modeConstraints also apply to this port in a
mirrored-mode bus interface.

See also: SCR 6.5, SCR 6.6, SCR 6.7, and SCR 6.18.
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5.7.3 Example

See 5.3.3 for an example.

5.8 Wire port mode constraints
5.8.1 Schema

The following schema defines the information contained in the modeConstraints element, which may
appear within an onMaster, onSlave, or onSystem element within an abstraction definition
(abstrgcti iti i (9B

M

’7spirit:abstractionDefPortConstraintsType

%spirit:timingConstraint W
|type \spirit:delayPercentageType 1]
min/maxincl| 0.0 1100.0
" L)
| =l

Defines a timing constraint.for the associated
port. The constraint, iS\iélativ e to the clock
‘ specified by the glockiame attribute. The ‘
clockEdge indicates w hich clock edge the
constraint is assodiated with (default is rising
edge). The delayTy pe attribute can be specified
to further'fefine the constraint.

JFE e )i

L SpiritidriveConstraint ‘
R e ———

|

! Defines a constraint indicating how an input is

! to be driven. The preferred methodology is to

\ specify a library cell in technology independent

! fashion. The implemention tool should assume

: that the associated port is driven by the

| specified cell, or that the drive strength of the

| input port is indicated by the specified ‘
| resistance value.

|

Defines a constraint indicating the ty pe of load
on an output port.

b pirit:modeConstraints 5 ‘

pe | spirit:abstractionDefPortConstraints Type , Spirit:driveConstraint

7 \"

Specifies default constraints for the enclosing wire\ty pe ‘ Defines a constraint indicating how an input is ‘

pprt. If the mirroredModeC onstraints element is not to be driven. The preferred methodology is to
dEfined, then these constraints applied to this port when specify a library cell in technology independent
ifappears in a 'mode' bus interface or atmirrored-'mode' .= fashion. The implemention tool should assume
bps interface. Otherwise they only apply ‘when the port that the associated port is driven by the
appears in a 'mode' bus interface. ! specified cell, or that the drive strength of the
: input port is indicated by the specified

‘ | resistance value. ‘

|

on an output port.

‘ ’ spirit:loadConstraint ‘

Defines a constraint indicating the ty pe of load

‘ Defines a constraint indicating the ty pe of load ‘

A-an-output-powt.

.- - ]

5.8.2 Description

The modeConstraints element defines any default implementation constraints associated with the
containing wire port of the abstraction definition. It contains one or more of the following elements.

a) timingConstraint (optional) element defines a technology-independent timing constraint associated
with the containing wire port. See 6.11.13.

b) driveConstraint (optional) element defines a technology-independent drive constraint associated
with the containing wire port. See 6.11.12.

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4
39 IEEE Std 1685-2009

c¢) loadConstraint (optional) element defines a technology-independent load constraint associated
with the containing wire port. See 6.11.11.

The constraints contained within the modeConstraints element are only applied to the corresponding
physical ports in a component when the physical port does not have any constraints defined within its own
port element and there is no standard design constraint (SDC) file associated with the component. For
example, if it appears inside an onMaster element, the constraints apply when the port appears in a master
interface. If the modeConstraints clement is immediately followed by a mirroredModeConstraints
element (see 5.9), the constraints defined in the modeConstraints element apply only when the port is used
in a non-mirrored mode interface. Otherwise, the constraints apply when the port appears in a mode interface
or a mirrored-mode interface.

5.8.3 Example

The following example shows a port within an abstraction definition, containing a single timing conktraint.
Since there is no mirroredModeConstraint element, this timing constraint applies when,the HRDATA port
appearf in either a master interface or a mirrored-master interface. On a master interface the port gets 40%
of the ¢ycle time and on a mirrored master interface it gets 60% of the cycle time.

<dqpirit:port>
<spirit:logicalName>HRDATA</spirit:logicalName>
<spirit:wire>
<spirit:onMaster>
<spirit:modeConstraints>
<spirit:timingConstraint spiri%sclockName="HCLK”>40
</spirit:timingConstraintX
</spirit:modeConstraints>
</spirit:onMaster>
</spirit:wire>
<Aspirit:port>

5.9 Wire port mirrored-mode constraints
5.9.1 Bchema
The following schema defines the information contained in the mirroredModeConstraints element] which

may gppear within an_dnMaster, onSlave, or onSystem element within an abstraction definition
(abstrjctionDefinition/ports/port/wire/onmode).
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spirit:abstractionDefPortConstraints Type
:;spirit:timingConstraint
type ‘spirit:delayPercentageType [
min/maxincl| 0.0 [100.0
1.0

Defines a timing constraint for the associated
port. The constraint is relative to the clock
specified by the clockName attribute. The
clockEdge indicates w hich clock edge the
constraint is associated with (default is rising
edge). The delay Ty pe attribute can be specified

|
[ Defines a constraint indicating how an input is

| to be driven. The preferred methodology is to
[ specify a library cell in technology independent
! fashion. The implemention tool should assume
! that the associated port is driven by the

! specified cell, or that the drive strength of the

: input port is indicated by the specified

|

‘ to further refine the constraint.
|
‘ resistance value.

Defines a constraint indicatifig the'ty pe of load
on an output port.

4‘ spirit:mirroredMode Constraints !
Itype | spirit:abstractionDef PortConstraints Type T A Spirit:driveConstraint
*********************** 7 S~

Specifies default constraints for the enclosing wire ty pe Defines a copstraintindicating how an input is
port when it appears in a mirrored-'mode’ bus interface.

to be driven. The preferred methodology is to
specify alibrary cell in technology independent
fashioni The implemention tool should assume
.= that the associated port is driven by the
! specified cell, or that the drive strength of the
! input port is indicated by the specified
: ¥ésistance value.

Defines a constraint indicating the ty pe of load
on an output port.

= ’spirit:loadConstraint

Defines a constraint indicating the ty pe of load
on an output port.

\
| o "
— -, spirit:loadConstraint
o ‘

D T S
‘ - -, spirit:loadConstraint

5.9.2 Pescription

The mlirroredModeConstraints element also defines any default implementation constraints ass
with the containing wire port.af the abstraction definition. It contains one or more of the following elg

a) | timingConstraint (optional) element defines a technology-independent timing constraint ass
with the contathing wire port. See 6.11.13.

b) | driveConstraint (optional) element defines a technology-independent drive constraint ass
with the.eontaining wire port. See 6.11.12.

c) | loadConstraint (optional) element defines a technology-independent load constraint ass

bciated
ments.
bciated

bciated

bciated

with the containing wire port. See 6.11.11.

The constraints contained within the mirroredModeConstraints element are only applied

to the

corresponding physical port in a component when the physical port does not have any constraints defined
within its own port element and there is no SDC file associated with the component. For example, if it
appears inside an onMaster element, the constraints only apply when the port appears in a mirrored-master

interface.
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5.9.3 Example

The following example shows a port within an abstraction definition, containing a single timing constraint.
On a master interface the port gets 40% of the cycle time and on a mirrored master interface it gets 50% of
the cycle time.

<spirit:port>
<spirit:logicalName>HRDATA</spirit:logicalName>
<spirit:wire>
<spirit:onMaster>
<spirit:modeConstraints>

PITIC CiMINGCONSTIaint SPLiriT:ClOCKName="HCLK =710
</spirit:timingConstraint>
</spirit:modeConstraints>
<spirit:mirroredModeConstraints>
<spirit:timingConstraint spirit:clockName="HCLK"”»50
</spirit:timingConstraint>
</spirit:mirroredModeConstraints>
</spirit:onMaster>
/spirit:wire>
<Aspirit:port>

5.10 Transactional ports
5.10.1 Schema

The following schema defines the information contained in the transactional element, which may [appear
withinfa port within an abstraction definition (abstractionDefinition/ports/port).

]
|
|
AP If this element is present, the port contgins
| . |
] spirit:qualifier ‘ address information. '
| e — = |
|
L

The ty pe of information this port carries A
transactional port can carry both address and
data information.
If this element is present, the port contgil
data information.

5
@

= spirit:group
type | xs:Name

{ spirif:transactional [ e f: spirit:onSystem Used to group sy stem ports into different

groups within a common bus.

spirit:transactionalPort

Group of elements used in a transactional port.

spirit:transactionalPort

I
> |
A port ghat{carries complex information |
modelgd at awhigh level of abstraction. !
!
|
|
|

Defines constraints for this port when present

N a Sy Stem bus Interface with @ matcning
group name.

Defines constraints for this port when present Group of elements used in a transactional port.
in a master bus interface.
|

o ;;;ir}tial;s]a;; spirit:transactionalPort
L

Defines constraints for this port when present Group of elements used in a transactional port.
in a slave bus interface.
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5.10.2 Description

The transactional element defines a logical transactional port of the abstraction definition. This logical
transactional port may provide optional constraints for a transactional port, to which it is mapped inside a
component or abstractor’s busInterface. The transactional element also contains the following elements
and attributes.

a)

The qualifier (optional) element indicates which type of information this transactional port carries.

It contains either or both of the following elements.
1) isAddress (optional) specifies the port contains address information.

2) isData (optional) specifies the port contains data information.

b)

d)

NOTE-
constra
(master
system
Genera
interfad

See alg
5.10.3

The fi
inform)

<9

onSystem (optional) defines constraints for this transactional port if it is present in a systq
interface with a matching group name.

1) The group attribute indicates the group name for the transactional port, It|disting
between different sets of system interfaces. Usually, all the arbiter ports are processed to
or all the clock or reset ports are processed together. So, this is really améchanism to
any sort of non-standard bus interface capabilities for the interconneet: The group nam
match the one specified in the bus definition systemGroupName.

2) The group transactionalPort specifies what elements are used/in-this port. See 5.11.

onMaster (optional) defines constraints for this transactional port when present in a mas

onSlave (optional) defines constraints for this transactienal port when present in a slave bu
face. The group transactionalPort specifies what elements are used in this port. See 5.11.

—The onMaster, onSlave, and onSystem elements asSociated with each logical port provide
nts. If any of these are missing, there are no constraints’ for how the port appears on interfaces with th

system, or slave). If no onSystem constraint is specified with a particular group, there are no constrg
interfaces in that group. The abstraction definition*author has the choice of how far to constrain the def]
ly speaking, more constraints in the definitions@educe implementation flexibility for whoever is creating
e that conform to the abstraction definition.

0: SCR 6.13, SCR 6.14, SCR 6.45;and SCR 6.17.

Example

llowing example-'shows a transactional port within an abstraction definition, carryin|
ation.

pirit:gdoxt>
<spi¥r#t:logicalName>pv data</spirit:logicalName>
<spdrit:transactional>

interface. The group transactionalPort specifies what elements-are used in this port. See 5.11.

tm bus

ruishes
octher,
specify
e shall

er bus

5 inter-

ptional
it mode
ints for
nitions.
1P with

o data

<spirit:qualifier>

<spirit:isData>true</spirit:isData>
</spirit:qualifier>
<spirit:onMaster>
<spirit:presence>required</spirit:presence>
<spirit:service>
spirit:initiative>requires</spirit:initiative>
<spirit:typeName>pv basic type</spirit:typeName>
</spirit:service>
</spirit:onMaster>
</spirit:transactional>

</spirit:port>
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5.11 Transactional port group

5.11.1 Schema

The following schema defines the information contained in the transactionalPort group, which may appear
within an onMaster, onSlave, or onSystem element within an abstraction definition (abstractionDefinition/
ports/port/transactional/onmode).

If this element is present, the existance of the
port is controlled by the specified value. valid
values are 'illegal’, 'required' and 'optional’.

spirit:serviceType

Groupjof elements used in a transactional port.

transactionalPort |5

= spirit:initiative

type | xs:§tring

restricted to the specified value.

Espirit:type Name

- [+
type xsstrng ]

spirit:service

=
type | spirit:serviceType

If this element is present, the ty pe of accpss is ‘

|
The service that this transactional port can ‘ : 1.0
provide or requires. | Defines the name of the transactional intgrface
I type.
P
‘ - -, spirit.vendorExtensions
L Container for vendor specific extensions. J

5.11.2 Description

A transactionalPort group contains elementsdefining constraints associated with a transactional [logical
port within an abstractionDefinition. It contains the following elements.

a) | presence (optional) provides the.capability to require or forbid a port to appear in a busIntgrface.
Its three possible values are illegal, required, or optional. If this element is not present, its efffective
value is optional.

b) | service (mandatory)defines constraints on the service type, which the component transactiorjal port
can provide or requirg. It also contains the following elements or attributes.

1) initiative(mandatory) defines the type of access: requires, provides, or both. For example, a
SystemCsc_port is defined using requires, since it requires a SystemC interface.

2) typeName (mandatory) is an unbounded list that defines the names of the transactionall inter-
face types. The typeName element is of type anyURI. The implicit (optional) attribute may be
be used here to indicate this element is implicit and a netlister shall not declare this service in a
language-specific top-level netlist.

3) vendorExtensions contains any extra vendor-specific data related to the interface. See C.10.

See also: SCR 6.2, SCR 6.3, SCR 6.4, SCR 6.8, and SCR 6.18.

5.11.3 Example

The following example shows a custom transactional port within an abstraction definition. Constraints are
defined for transactional port used in master or slave interfaces.

<spirit:port>
<spirit:logicalName>custom tlm port</spirit:logicalName>
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<spirit:transactional>
<spirit:onMaster>
<spirit:service>
<spirit:initiative>provides</spirit:initiative>
<spirit:typeName implicit="true”>TLM
</spirit:typeName>
</spirit:service>
</spirit:onMaster>
<spirit:onSlave>
<spirit:service>
<spirit:initiative>requires</spirit:initiative>

i V72N LR V]
T

5.12 Extending bus and abstraction definitions

5.12.1

Bus de¢finitions may use the extends element to create a family of compatible interconnectal
ons. A bus definition (B) extends another existing bus definition (&) by specifying the extends

definit
elemer
and by
extend
extens

it b ppeName—mpt ettty
</spirit:typeName>
</spirit:service>
</spirit:onSlave>
</spirit:transactional>
spirit:port>

Extending bus definitions

t in the B bus definition’s element list. Bus definition\B'is referred to as the extending bus de
s definition A is referred to as the extended bus-definition. For two bus definitions related
s relation to be interconnectable, they need, tovbe in a direct line of descent in the hiera
on tree, as illustrated in Figure 8.

extended\
extending\

Figure 8—Extends relation hierarchy tree

le bus

[inition
by the
rchical

In Figure 8, bus definition B extends bus definition A. Bus interfaces of bus definition E shall only be
connected with bus interfaces of bus definitions E, B, and A. By the same token, bus interfaces of bus
definition F shall only be connected with bus interfaces of bus definitions F, B, and A.

5.12.2 Extending abstraction definitions

The abstractionDefinition that references the extended busDefinition via the busType element is referred
to as the extended abstractionDefinition. The bus definition writer shall supply an abstractionDefinition
that references the extending busDefinition, and it is referred to as the extending abstractionDefinition.
The extending abstractionDefinition shall reference the extended abstractionDefinition via its extends
element. An example of extending is shown in Figure 9.
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Table |

busDefinition
AHBLite

K
busType

abstractionDefinition
AHBLite_rtl

extends
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busDefinition
AHB

A

busType

on pair, while others may not.
o0: SCR 3.17.

Modifying definitions

(a'uatl actionbDefir |iﬁw]
\L AHB_rtl J

Figure 9—Example of extending

yending bus definition and abstraction definition pair shall be able to stand ©n its own indepen
ended bus definition and abstraction definition pair; therefore, all the elemients and attributeq of the
bd bus definition and abstraction definition pair shall be specified invthe-extending bus definitjon and
tion definition pair. Also, all the ports in the extended abstractieni definition shall be ex
| in the extending abstraction definition. Some of the elements_and attributes of the extendipg bus
on and abstraction definition pair may be modified from the*éxtended bus definition and abstraction

specifies which elements and attributes\niay be modified in a bus definition.

Table 1—Elements of extending bus definition

dent of

blicitly

Item Modified Comment

directConnection No

isAddressable No

maxMasters Yes Smaller number applies when connecting
interfaces of extended bus definitions.

maxSlaves Yes Smaller number applies when connecting
interfaces of extended bus definitions

systemGroupNames Yes New group names may be added; group names
not specified are not allowed by this bus
definition.

description Yes

vendorExtensions Yes
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Table 2 specifies which elements and attributes may be modified in an abstraction definition.

Table 2—Elements of extending abstraction definition

Item Modified Comment
ports Yes See Table 3 and SCR 6.11.
description Yes
vendorExtensions Yes

The exffending abstraction definition may add new ports and the extending abstraction definition may mark
certain| ports as illegal to disallow their use. Table 3 specifies which port elements may be'modified when
extendjng bus definitions.

Table 3—Elements of a port in an extending abstraction(definition

Item Modified Comment
logic4IName No Changing thi§ name implies a port that is differen{ from
the onenthe extended abstractionDefinition.
requipesDriver Yes
isAddress No
isDath No
isClogk No
isResgt No
onSyg§tem/group Yes
presefice Yes
widtll Yes
direction No
modeConstraints Yes
mirrqredModeConstraints Yes
defaulltValue Yes This default can be used to set a value for the ext¢gnded
IT abstraction definition logical port, if this port is rIot
mapped or its presence is marked as illegal.
service/initiative No
service/typeName No
service/vendorExtensions Yes
vendorExtensions Yes
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5.12.4 Interface connections

When a bus interface of the extended bus definition and abstraction definition pair is connected with a bus
interface of the extending bus definition and abstraction definition pair, it is possible either interface may
have unconnected ports due to the previous modifications of the port list (i.e., adding or removing ports).
The abstraction definition writer needs to be aware of these scenarios and specify default values where
necessary. Following are the possible connections between two extended interfaces (A and B):

master(2) connecting to slave(B) (if directConnection = true)

master(A) connecting to mirror-master(B)

slave(2) connecting to mirror-slave(B)

system(A)contecting-tomitrored=system(E)

master(B) connecting to slave(2) (if directConnection = true)
master(B) connecting to mirror-master(2)

slave(B) connecting to mirror-slave(2)

system(B) connecting to mirrored-system(2)

5.13 Clock and reset handling

Abstraption definitions shall include all the logical ports that can participate in the protocol of the bjis; bus
interfafes also need to map to the component all the logical ports that participate in the protocol of that bus
at that nterface. For example, on an AXI bus, the ports of the write ghannel can participate in the protpcol of
the bug, so they shall be included in the AXI abstraction definition. These ports participate in the profocol at
any AXI bus interface that supports writes, so they need to.be included in all such bus interfaces, put not
includ¢d in any AXI bus interfaces that only support reads.

This rgquirement applies to clock and reset ports as‘much as it does to other ports. If the protocol of g bus is
dependent on a clock or reset port, the bus definition for that bus shall include that clock or resg¢t port.
Similatly if the bus protocol at a bus interface-is dependent on a particular clock or reset port, the part map
of that[bus interface shall include that portsThe clock or reset port, however, does not need to exist ag a port
of the|component implementation, since it may be mapped to a phantom port of the componept (see
6.11.18.2). Also, since multiple bus-pdrts may be mapped to a single component port (and componeqt ports
may also participate in ad hoc connections), the clock routing is not required to match or be defined| by the
bus infrastructure.

In somie cases, a component may have clock or reset ports that are not associated with and do not parficipate
in the protocol of any-bus interface, but do provide a clock or reset to the internal logic of the component
instead, e.g., a precéssor clock. In such cases, the clock port should be included in a special purpose clock or
reset bus interface, with an appropriate special purpose bus type, or not be mapped into any interfdce and
connedted, using ad hoc connections instead.
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6. Component descriptions

6.1 Component

An IP-XACT component is the central placeholder for the objects meta-data. Components are used to
describe cores (processors, co-processors, DSPs, etc.), peripherals (memories, DMA controllers, timers,
UART, etc.), and buses (simple buses, multi-layer buses, cross bars, network on chip, etc.). An IP-XACT
component can be of two kinds: static or configurable. A DE cannot change a static component. A
configurable (or parameterized) component has configurable elements (such as parameters) that can be
configured by the DE and these elements may also configure the RTL or TLM model.

An IP{XACT component can be a hierarchical object or a leaf object. Leaf components do not contain other
IP-XALT components, while hierarchical components contain other IP-XACT sub-components> This can
be recyrsive by having hierarchical components that contain hierarchical components, etc.-—leading to the
conceflt of hierarchy depth. The IP being described may have a completely differént hierarchical
arrangegment in terms of its implementation in RTL or TLM to that of its IP-XAC TP description| So, a
descrition of a large IP component may be made up of many levels of hierarchy, but its IPHXACT
descrition need only be a leaf object as that completely describes the IP. On the, 6ther hand, some|IP can
only b described in terms of a hierarchical IP-XACT description, no mattér what the arrangement of the
implementation hierarchy.

An IPXACT component may contain a channel or a bridge. A chanfniel is a special IP-XACT object that can
be usefl to describe multi-point connections between regular cofaponents that may require some infterface
adaptafion. A bridge is a point-to-point reference of slave to_master interfaces. Both of these concepts are
used tq describe the interconnect between components.
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Schema

The following schema details the information contained in the component element, which is one of the
seven top-level elements in the IP-XACT specification used to describe a component.

2]
tyfpe

Tp define all elements and attributes supported

spirit:componentType

spirit:versionedidentifier

This group of elements identifies a top level
item (e.g. a component or a bus definition)
with vendor, library, name and a version
number.

A list of bus interfaces supported by this
component.

bpirit:component

=
spirit:componentType

hen defining a component.

Lists all channel connections betw een mirror
interfaces of this component.

Rttt vl
= f"splrlt.remapstates

Contains a list of remap state names and
associated port values

If this component is a bus master, this lists all
the address spaces
defined by the component.

Lists all the slave memory maps defined by
the component.

I_spirit:model
P —
\type| spiritmodelType

Model information.

Choices used by elements witi"ag attribute
spirit:choiceRef.

|

T

(type
v

|
|
|
| Defines a set of clock drivers that are not
[
|
|
L

directly associated with an input port of the
component.

Full description string, ty pically for
documentation

lement of a component is detailed:in the rest of this subclause; the main sections of a compongnt are
versionedldentifier group.provides a unique identifier; it consists of four subelements for a top-level

busInterfaces (optional) specifies all the interfaces for this component. A busInterfag¢e is a
grouping of poits related to a function, typically a bus, defined by a bus definition and abstraction

channels (optional) specifies the interconnection between interfaces inside of the componept. See

addressSpaces (optional) specifies the addressable areca as seen from busInterfaces with an
interface mode of master or from cpus. See 6.7.

memoryMaps (optional) specifies the addressable area as seen from busInterfaces with an

model (optional) specifies all the different views, ports, and model configuration parameters of the

6.1.2 Pescription
Each ¢
as follpws:
a)
IP-XACT element.See*C.6.
b)
definition.See 6.5.
9)
6.6,
d)
e)
f)
interface mode of slave. See 6.8.
g)
component. See 6.11.
h)

componentGenerators (optional) specifies a list of generator programs attached to this component.

See 6.12.
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i)  choices (optional) specifies multiple enumerated lists. These lists are referenced by other sections of
this component description. See 6.14.

j)  fileSets (optional) specifies groups of files and possibly their function for reference by other
sections of this component description. See 6.13.

k)  whiteboxElements (optional) specifies all the different locations in the component that can be
accessed for verification purposes. See 6.15.

1)  cpus (optional) indicates this component contains programmable processors. See 6.17.

m) otherClockDrivers (optional) specifies any clock signals that are referenced by implementation
constraints, but are not external ports of the component. See 6.11.15.

n) | description (optional) allows a textual description of the component. The description elemept is of
type string.

0) | parameters (optional) describes any parameter that can be used to configure or,'Hold information
related to this component. See C.11.

p) | vendorExtensions (optional) contains any extra vendor-specific data related to the component. See
C.10.

See aldo: SCR 1.9.
6.1.3 Example

This is{an example of a component (a t imers peripheral in a Leon?2 library).

<qdxml version="1.0" encoding="UTE=8" 72>
<4qpirit:component

xmlns:spirit="http://wyw.spiritconsortium.org/XMLSchema/SPIRIT/1.5"
xmlns:xsi="http://www.@W3.org/2001/XMLSchema-instance"

xsi:schemalLocation="http://www.spiritconsortium.org/XMLSchema/SPIRIT{1.5
http://www.spiritconSortium.org/XMLSchema/SPIRIT/1.5/index.xsd">

<spirit:vendor>gpiritconsortium.org</spirit:vendor>
<spirit:libfary>Leon2</spirit:library>
<spirit:mame>timers</spirit:name>
<spiritywversion>1.00</spirit:version>

<spirit:busInterfaces>

<spirit:memoryMaps>

<spirit:model>

<spirit:choices>

<spirit:fileSets>

</spirit:component>
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6.2 Interfaces

Each IP component normally identifies one or more bus interfaces. Bus interfaces are groups of ports that
belong to an identified bus type [i.e., a reference to a busDefinition (see 5.2)] and an abstraction type [i.e., a
reference to an abstractionDefinition (see 5.3)]. The purpose of the bus interface is to map the physical
ports of the component to the logical ports of the abstraction definition. This mapping provides more
information about the interface.

There are seven possible modes for a bus interface: a bus interface may be a master, slave, or system
interface, and may be direct or mirrored. The seventh interface mode is the monitor mode. A monitor
interface can be used to connect IP into the design for verification.

6.2.1 Direct interface modes

A masfer interface is the interface mode that initiates a transaction (like a read or write)len-a bus. Master
interfafes tend to have associated address spaces [address spaces with programmer’s view (PV)].

A slave interface is the interface mode that terminates or consumes a transaction initiated by a [master
interfape. Slave interfaces often contain information about the registers that are accessible through the slave
interfafe.

A systém interface is neither a master nor slave interface; this interface mode allows specialized (¢r non-
standafd) connections to a bus, such as external arbiters. Systemdnterfaces can be used to handle sitpations
not coyered by the bus specification or deviations from the bus‘specification standard.

The following guidelines also apply to the direct interface modes.

— |If a port participates in the protocol of the master or slave interfaces, it shall be included in|master
and slave interfaces. System interfaces often contain some of the same ports as master of slave
interfaces.

— | Some buses have specialized sideband ports. If these are tied or related to the standard portq in the
bus (as opposed to being completely stand-alone), these ports should have some sort of $ystem
element designator in the bus.definition.

6.2.2 Mirrored interface modes

As the|name suggests, a(mirrored interface has the same (or similar) ports to its related direct bus interface,
but eagh port’s direction or initiative is reversed. So a port that is an input on a direct bus interface wguld be
an output in the matehing mirrored interface. A mirrored bus interface (like its direct counterpart) supports
the mafter, slave, and system interface modes.

6.2.3 1VIonitor interface modes

A monitor interface connects to a master, slave, system, mirrored-master, mirrored-slave, or mirrored-
system for observation. The connection shall not modify the connected interfaces. A monitor interface is
identified by using the monitor element in the interface definition and specifying the type of active interface
being monitored (master, slave, etc.).

6.3 Interface interconnections

IP-XACT provides for three different types of connections between interfaces. A direct connection is a
connection between a master interface and a slave interface. A direct-mirrored connection is a connection
between a direct interface and its corresponding mirrored interface (i.e., slave and mirrored-slave). A
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monitor connection is a connection between any interface type (other than monitor) and a monitor interface.
It is not possible to connect two mirrored interfaces.

All interconnections are described in a top-level design object. See 7.1.
6.3.1 Direct connection
A direct connection is a connection between a master interface and a slave interface. This connection is a

single point-to-point connection. More complex connection schemes with direct connections are possible
with the use of a component containing a bridge element(s).

See aldo: SCR 2.2, SCR 2.10, SCR 2.11, SCR 2.12, SCR 2.13, and SCR 2.14.

6.3.2 Mirrored-non-mirrored connection

A mirfored-non-mirrored connection is a connection between a master interface and*a mirrored{master
interfafe, a slave interface and a mirrored-slave interface, or a system interfaceland a mirrored-system
interfafpe. These connections are all single point-to-point connections. More camplex connection s¢ghemes
with npirrored-non-mirrored connections are possible with the use of a compenent containing a channel
element.

See aldo: SCR 2.2, SCR 2.12, and SCR 2.14.

6.3.3 Monitor connection

A morjitor connection is a connection between a monitor interface and any other interface mode: master,
mirror¢d-master, slave, mirrored-slave, system, or*mirrored-system interface. The monitor interface is
definedl for only one mode and can only be used with that specific mode. Monitor connections are putely for
non-infrusive observation of an interface. Thes¢\¢onnections are single-point to multi-point connectidns: the
single point being the interface to be monitered and the multi-point being the monitor interface. Mope than
one m@nitor may be attached to the same interface. The monitor connection shall meet the following.

a) | The connection of a monitoninterface shall not count as a connected interface in the determjination
of the maximum master or'maximum slave calculations.

b) | The direction or initiative of ports in a monitor interface cannot be specified in an abstraction
definition. All wire.ports on a monitor interface shall be treated as having a logical direction qf in. A
monitor interface-Connected to any active interface shall see the values on the wire ports|of the
active interface as inputs on its ports regardless of the direction they have on the active interfgce. All
transactional ports on a monitor interface shall be treated as having a logical initiative of requires.

See aldo: SCRI2.2, SCR 4.6, and the SCRs in Table B.4.

6.3.4 Interface logical to physical port mapping

An interface on a component contains a port map to associate the physical ports on the component with the
logical ports in the abstraction definition. This mapping is what provides the extra information needed to
enable a higher level of design.

A physical port defined in a component is assigned a physical port name and optionally can be assigned a
left and a right element to represent a vector. The left element indicates the first boundary, the right
element, the second boundary. left may be larger than right and that left may be the MSB or LSB (the right
being the opposite). The left and right elements are the (bit) rank of the left-most and right-most bits of the
port.
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A logical port defined in an abstraction definition is assigned a logical port name and, optionally, a width.
The logical port is assigned a numbering from width-1 down to O if the width is present. If the width is
not present, the logical port number shall have a lower bound of 0 and does not have an upper bound.

6.3.4.1 Mapping rules

Mapping rules describe the assignment of logical bit numbers to physical bit numbers.

a)
b)

6.3.4.2 Physical interconnections

With 3
matter
made
The al
logical

6.4C

There

compo
encaps
betweg
inform

A chal
interfa
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simult:
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compo
system
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6.4.1

A cha

First, apply all the rules defined in B.1.8 to determine the logical and physical ranges.
The mapping is logical.left-> physical.left down to logical.right-> physical.right.

11 logical bits having been assigned from the abstraction definition to physical port, {t\is'a
to describe the physical connections that result from an interface connection. All comnecti
urely based on the logical bit assignment. Like logical bit numbers from each interface are con
gnment is always such that logical bit 0 from interface A connects to logical bit\0 from inter
bit 1 from interface A connects to logical bit 1 from interface B, and so ony

pmplex interface interconnections

are two constructs used to connect interfaces of standard-components together (trag
nents, usually with master and slave interfaces), a chafinel and a bridge. These constru
ulated into components. Not only does the channel 6¢ bridge component provide a coni
n standard components, but it also provides information on the addressing and data flow. W
ation, it is possible to construct things such as a memory map for the system.

nnel identifies interfaces in a component that connect a component’s master, slave, and
Ces on the same bus. All masters connected;to a channel see each slave at the same physical a
hannel, only one master may initiate transactions at a time. This does not preclude bus protoc

simple
ns are
hected.
face B,

litional
Cts are
hection
th this

Bystem
ddress.
Is that

pipelining or out-of-order completion. A bus that has addresses that are simultaneously seen

ntly from different masters or\ta bus that allows transactions from different masters
neously initiated may only be'tepresented using bus bridges, not channels.

oe is an interface between two separate buses, which may be of the same or different types.
nent has at least ong master interface (onto the peripheral bus) and one slave interface (onto th
bus). Crossbar, bus/infrastructure (e.g., an ARM Multilayer AMBA) is also treated as a com
jing bus bridges+—such examples might have multiple master and multiple slave interfaces.

Channel

nnelAs a general name that denotes the collection of connections between multiple interr

to be

Such a
e main
jponent

al bus

interfaces. The memory map between these connections is restricted so that, for example, a generator can be
called to automatically compute all the address maps for the complete design. A channel can represent a

simple

wiring interconnect or a more complex structure such as a bus.

A channel also encapsulates the connection between master and slave components. A channel is the
construct, which represents the bus infrastructure and allows transactions initiated by a master interface to
be completed by a slave interface.

The following rules apply for using channels.

a)

A slave connected to a channel has the same address as seen from all masters connected

to this

channel. This guarantees the slave addresses (as seen by each master) are consistent for the system.
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As a consequence, all slave interfaces connected to a channel see the same address (if they do not,
they are connected to different channels).

b) A channel supports memory mapping and remapping (see 6.8, 6.9, Clause 10, and H.3).

See also: SCR 3.2.
6.4.2 Bridge

Some buses can be modeled using a component as a bridge. A bridge is a component that physically links
one or more master bus interfaces to a slave bus interface and logically connects the master address space(s)
to a slave memory map having two bus types on each side. This component has at least one master bus
interfafe and at Teast one slave bus interface, each for different protocols, and the bridge translafes any
signald between them. The slave bus’s interface definition contains a bridge element (or a set bf tHem) to
designpte the corresponding master bus interface(s). There are two different types of bridges-defined in IP-
XACT] transparent and opaque. See also: Annex H.

The biidge relationship is transparent (opaque attribute is false) when the address, space on the hridged
master| bus interface is a decoded subset of the main address space, as seen throtigh the bus bridge’s slave
bus interface. In this case, a slave component connected on the bridged master side shall reserve an address
block ¢n the main memory map seen on the bridging slave side. If nothings attached to the bridged |master
bus interface, then no address block is reserved on the main memory map.

The brjdge relationship is opaque (opaque attribute is true) when-the address space on the bridged [master
bus interface is not directly accessible to the main address space,as’seen from the channel to which thie slave
bus interface is connected. In this case, the bridging componéiit.occupies a single address block, which is the
size of]its slave bus interface, reserved on the memory map.of the masters attached to the main bus cljannel.

The following rules apply for using bridges.

a) | A slave interface can bridge to multiple address spaces. Specifically, a bridge shall have one qr more
master interfaces and each master interface may have an address space associated with that
interface.

b) | A bridge can only have direct ihferfaces. As a consequence, a bridge can directly connect to gnother
component (e.g., master iiterface to slave interface connection) under the conditions defjned in
6.3.1. Or it can connect to a channel (e.g., master interface to mirrored-master interface).

c) | A bridge supports memory mapping and remapping (see 6.8, 6.9, Clause 10, and H.3).

The transfer of addressing information from the slave interface to the master interface of a bridge {s done
through the addressispace assigned to the master interface. This address space defines the visible 3ddress
range from this fnaster interface.

6.4.3 Combinhing channels and bridges

It is possible to combine channels and bridges together each in separate components to form a new
hierarchical component for the purpose of modeling more complex interconnects. A multi-layer bus is a
more complex interconnect that supports multiple memory maps. As such, it cannot be modeled as a channel
and, if the interfaces are asymmetric (they do not allow direct connections), then the bus also cannot be
modeled as a bridge.

The solution is to use a combination of channel and bridge components. The bridge component in the center
forms the main crossbar for the communications between components. It decides which interfaces may
bridge to other interfaces. The smaller channels then come in to convert the direct interface of the bridge
(which could not connect to the master’s or slave’s because of the asymmetric bus) into a mirrored interface
that can now connect with a direct-mirrored connection to the master or slave, as shown in Figure 10.
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Figure 10—Asymmetric multi-layer bus connection using channels

us interfaces
businterface

Schema

hent inside the top-level component element.

1, Spirit faces g"_, ——— Ll

z _ type| spirit:businterfaceType ﬁ
A list of by interfaces supported by this

componery. 0

Describes one of the,bis Inteffaces supported by
this component,

spirit:businterfaceType

lowing schema details the information contained in the busInterfaces clement, which may ap

A attributes

spiritnameGroup

A group of elements for name (xs:name),
display Name and description

spirit:busType
spirit:libraryRef Type
The bus ty pe of this interface. Refers to bus

definition using vendor, library, name, version
attributes.

1 spirit:abstractionType
Itype | spirit:libraryRef Type ]

The abstraction ty pe/level of this interface. Refers
to abstraction definition using vendor, library ,
name, version attributes. Bus definition can be
found through a reference in this file.

spirit:interfaceMode [1]

Indicates the usage mode of this instance of the
bus interface.

\’spirit:connectionRequiredj‘

Indicates whether a connection to this interface is
required for proper component functionality .

The number of bits in the least addressable unit.
The default is by te addressable (8 bits).

pear as

] attributes ‘

| spirit:bitSteering ;‘

ype spritbiSteeringType

Indicates whether bit steering should be used to
map this interface onto a bus of different data
width.

p =1
big': means the most significant element of any
multielement data field is stored at the lowest
memory address. 'ittle' means the least significant
element of any multi-element data field is stored
at the low est memory address. If this element is
not present the default is 'little’ endian.

Container for vendor specific extensions.

Use this attribute group on string elements.

‘ [H grp spirit:string.prompt.att ‘ ‘
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6.5.1.2 Description

Bus interfaces enable individual ports that appear on the component to be grouped together into a
meaningful, known protocol. When the protocol is known, a lot of additional information can be written
down about the characteristics of that interface.

The busInterfaces element contains an unbounded list of busInterface elements; therefore, a component
may have multiple bus interfaces of the same or different types. Each busInterface element defines
properties of this specific interface in a component. The busInterface element also allows for vendor
attributes to be applied. It contains the following elements and attributes.

a) nameGroup group is defined in C.1. The name element shall be unique within the containing
component element.

b) | busType (mandatory) specifies the bus definition that this bus interface is referenced: |A bus
definition (see 5.2) describes the high-level attributes of a bus description. The busType element is
of type libraryRefType (see C.7); it contains four attributes to specify a unique VLINV.

c) | abstractionType (optional) specifies the abstraction definition where this* bus interface is
referenced. An abstraction definition describes the low-level attributes of a-bus description (s¢e 5.3).
The abstractionType element is of type libraryRefType (see C.7); it contains four attribptes to
specify a unique VLNV.

d) | interfaceMode group describes further information on the mode forthis interface. There arg seven
possible modes for an interface: master, slave, mirroredMastety ‘mirroredSlave, system, mifrored-
System and monitor. See 6.5.2.

e) | connectionRequired (optional), if true, specifies whefithis component is integrated; this interface
shall be connected to another interface for the integration to be valid. If false, this interface ay be
left unconnected. If this element is not present, its effective value is false. The connectionRefuired
element is of type boolean.

f) | portMaps (optional) describes the mapping between the abstraction definition’s logical pots and
the component’s physical ports. See 6.5.6’

g) | bitsInLau (optional) describes the number of data bits that are addressable by the least siggificant
address bit in the bus interface. It'is"only appropriate to specify this element for interfaces that are
addressable. The bitsInLau element is of type positivelnteger. The default value is 8.

h) | bitSteering (optional) designates if this interface has the ability to dynamically align data on
different byte channels on a data bus. This element shall only be specified for interfaces that are
addressable. The bjtSteering element is a choice of two values: on indicating this interface uses data
steering logic and off that this interface does not use data steering logic. The bitSteering element is
configurable using attributes from s#ring.prompt.att, see C.12.

i) | endianness/(optional) indicates the endianness of the bus interface. The two choices are big for big-
endian-and little for little-endian. If this element is not present, its effective value is little. Sge also
6.5A42:1.

j) | parameters (optional) specifies any parameter data value(s) for this bus interface. See C.11.

k) vendorExtensions (optional) holds any vendor-specific data from other namespaces, which is
applicable to this bus interface. See C.10.

See also: SCR 1.4, SCR 2.14, SCR 2.15, SCR 9.4, SCR 9.5, and SCR 9.6.

6.5.1.2.1 Endianness

Endianness is defined under the busInterface element of the component. There are (only) two legal values
(big and little) to specify the endianness.

—  Big endian (big) means the most significant byte of any multi-byte data field is stored at the lowest
memory address, which is also the address of the larger field.
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— Little endian (little) means the least significant byte of any multi-byte data field is stored at the low-

est memory address, which is also the address of the larger field.

NOTE—The description of endianness is byte-centric as that is the most common least addressable unit (LAU).

However, this description generally applies to any size LAU.

6.5.1.2.2 Big-endianness

There are at least two ways for big-endianness to manifest itself, byte-invariant and word-invariant (also
known as middle-endian); the difference being if data is stored as word-invariant, the data is stored

differently for transfers larger than a byte, for example,

a) | Byte invariant: A word access to address 0x0 ison D[31:0]. The MSBis D[7:01],,the)LSB is

D[31:24].

b) | Word invariant: A word access to address 0x0 ison D[31:0]. The MSB is D[3k=24], the LSB

byteisD[7:0].

¢) | InIP-XACT, the interpretation of big-endian is the byte-invariant style.

6.5.1.3 Example

The fdllowing example shows a simple bus interface for a clocks port. The interface references a bus

definitjon and an abstraction definition.

<dqpirit:busInterface>
<spirit:name>APBClk</spirit:name>

<spirit:busType spirit:vendor=4"Spiritconsortium.org"

<spirit:abstractionType sgirit:vendor="spiritconsortium.org"
spirit:library="busdef:glock" spirit:name="clock rtl"
spirit:version="1.0"/%

<spirit:slave/>
<spirit:portMapsX
<spirit:poxrtMap>
<spigxit:logicalPort>
<spirit:name>CLK</spirit:name>
</spirit:logicalPort>

<spirit:physicalPort>

eiErpomesetd

spirit:library="busdef.clock!\‘spirit:name="clock" spirit:version="1.

n/>

pird it rnom
</spirit:physicalPort>
</spirit:portMap>
</spirit:portMaps>

</spirit:busInterface>

6.5.2 Interface modes

The following schema details the information contained in the interfaceMode group, which appears as a

group inside the busInterface element.
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If this element is present, the bus interface can
serve as a master. This element encapsulates
additional information related to its role as master.

If this element is present, the bus interface can
serve as a slave.

—‘ spirit:system

If this element is present, the bus interface is a
system interface, neither master nor slave, with a

o=y

IE

C 620144

IEEE Std 1685-2009

fspiritzgroup

type \ xs:Name

Indicates w hich sy stem interface is being

—{ spirit:i

Indicat

bus intgrface.

6.5.2.]

The bysInterface’s mode designates the purpose of the busInterface on this component. There arg
e modes: threg pairs of standard functional interfaces and their mirrored counterparts, and a 1

possib

interfage for VIP.

The in
a)

hterfaceMode [ ]

s the usage mode of this instance of the

specific function on the bus.

spirit:mirroredSlave

If this element is present, the bus interface
represents a mirrored slave interface. All
directional constraints on ports are reversed
relativ e to the specification in the bus definition.

—{ spirit:mirroredMaster

If this element is present, the bus interface
represents a mirrored master interface. All
directional constraints on ports are reversed
relativ e to the specification in the bus definition.

present on one or more ports in the edrresd
bus definition.

fspirit:group

—{ spirit:mirroredSystem

type \ xs:Name

If this element is present, the bus interface
represents a mirrored sy stem interface. All
directional constraints on ports are reversed
relativ e to the specification in the bus defifiition:

[ attributes

Indicates w hich sy stem interface is being

mirrored. Name must match a group name
present on one or more ports in the corresond
bus definition.

spirit:interfaceMode

type ‘ xs:token

rimonir £

Indicates that this.is @ (passive) monitor interface.
All of the ports insthe interface must be inputs.
The ty pe of intéfface to be monitored is specified
with the fequired interfaceTy pe attribute. The
spirit;group element must be specified if
mohitering a sy stem interface.

P Description

terfaceMode group shall contain one of the following seven elements.

Anaster interface mode (sometimes also known as an initiator) is one that initiates transa

\jspirit:group
I
1type | xs:Name |

Indicates which sy stem interface is bei
monitored. Name must match a group
present on one or more ports in the cor
bus definition.

1
|

mirrored. Name must match a group namg

nding

ing

9
ame
esonding

seven
honitor

ctions.

S¢CC 0.5.5.

b)
6.5.4.

types, but

do not fit into the master or slave category.

A slave interface mode (sometimes also known as a zarget) is one that responds to transactions. See

A system interface mode is used for some classes of interfaces that are standard on different bus

The group (mandatory) attribute for the system element defines the name of the group to
which this system interface belongs. The type of the group attribute is Name.

d)

addition address offsets to the connected slave interface. See 6.5.5.

A mirroredMaster interface mode is the mirrored version of a master interface.

A mirroredSlave interface mode is the mirrored version of a slave interface and can provide
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f) A mirroredSystem interface mode is the mirrored version of a system interface.

The group (mandatory) attribute for the mirroredSystem element defines the name of the
group to which this mirroredSystem interface belongs. The type of the group attribute is
Name.

g) A monitor interface mode is a special interface that can be used for verification. This monitor
interface mode is used to gather data from other interfaces. See 6.3.3.

1) The interfaceMode (mandatory) attribute defines the interface mode for which this monitor
interface can be connected: master, slave, system, mirroredMaster, mirroredSlave, or
mirroredSystem.

2) The group (optional) element is required if the interfaceMode attribute is set to §psfferm or
mirroredSystem. This element defines the name of the system group for this moniter inferface.
The type of the group element is Name.

See aldo: SCR 2.12, SCR 4.3, SCR 4.4, and SCR 6.16.

6.5.2.3 Example

The following example shows a portion of a bus interface for an AHB(bus interface. The interface mode is
definedl as monitor for a slave.

<dqpirit:busInterface>
<spirit:name>ambaAHBSlaveMonitor</spirit:name>

<spirit:busType spirit:vendor="amba.com" spirit:library="AMBA2"
spirit:name="AHB" spirit:version="r2p0 5"/>

<spirit:abstractionType spirit:vendor="amba.com" spirit:library="AMBA2"
spirit:name="AHB rtl" spiwit:version="r2p0 5"/>

<spirit:monitor spiritsinterfaceMode="slave"/>
<spirit:portMaps>
<spiritsportMap>
<spirit:logicalPort>
<spirit:name>HRESP</spirit:name>
</spirit:logicalPort>

<spirit:physicalPort>

<spirit:name>hresp</spirit:name>

</spirit:physicalPort>

</spirit:portMap>
</spirit:busInterface>
6.5.3 Master interface

The following schema details the information contained in the master element, which appears as an element
inside the interfaceMode group inside busInterface clement.
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6.5.3.1 Schema

opvimasie B

If this element is present, the bus
interface can serve as a master. This
element encapsulates additional
information related to its role as master.

{ spirit:addrSpaceRefType (extension)

[ attributes ‘

‘spiri(:addressSpaceRef
ype[rshame |

A reference to a unique address space.

- —— — —

.= | spirit:address SpaceRef g attributes
1type| spirit:addrSpaceRefType T
If this master connects to an addressable grp spirit:long.att

bus, this element references the address

Use this attribute group on
space it maps to.

N Espiri!:baseAddress g a default prompt attribute.

,,,,,,,,, - elements for w hich the schema supplies

long integer

6.5.3.]

A mas
contai

a)

See als
6.5.3.

The fol

<A

P Description

N itype| spirttscaledinteger T | | spirit:prompt

If the master's mapping to the phy sical 0

address space is ot zero based, the Base of an address space. Itype | xs:string

baseA ddress element may be used to Idefault| Base,Address:
e T

indicate the offset. If not specified the N
offset is 0. The baseAddress is in units Prov ides @ string used to pi

of the addressSpace addressU nitBits user for User-resolved propejty values.

mpt the

ter interface (also known as an initiator) is one that initiates transactiens. The master glement

s the following elements and attributes.

addressSpaceRef (optional) element contains attributes and subelements to describe inforfnation

about the range of addresses with which this master interface can generate transactions.

1)

2)

0: SCR9.1.
B Example

[lowing exafiple shows a portion of a bus interface for an AHB master bus interface. The in)
contaifs a referénce to an address space called main that has its base address starting at 0.

pi¥i¥:busInterface>
<Spirit:name>AHBmaster</spirit:name>

addressSpaceRef (mandatory) attribute references.a name of an address space defined
containing description. The address space shall.define the range and width for transac
this interface. See 6.7.

baseAddress (optional) specifies the startiftg address of the address space. The addres

in the
ion on

space

numbering normally starts at 0. Some address spaces may use offSet addressing (star;[_il[;g ata

number other than 0) so the base address element can be used to designate this info
The type of this element is set\t0”scaledInteger, see D.15. The baseAddress eler
configurable with attributes from long.att, see C.12. The prompt (optional) attribute alld
setting of a string for the configuration and has a default value of “Base Address:”. Sq
Clause 11.

ation.
hent is
ws the
e also:

terface

<spirit:busType spirit:vendor="amba.com" spirit:library="AMBA2"
spirit:name="AHB" spirit:version="r2p0 5"/>

<spirit:abstractionType spirit:vendor="amba.com" spirit:library="AMBA2"
spirit:name="AHB rtl" spirit:version="r2p0 5"/>

<spirit:master>
<spirit:addressSpaceRef spirit:addressSpaceRef="main"/>
</spirit:master>

<spirit:connectionRequired>true</spirit:connectionRequired>
<spirit:portMaps>

<spirit:portMap>
<spirit:logicalPort>
<spirit:name>HRDATA</spirit:name>
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</spirit:logicalPort>
<spirit:physicalPort>
<spirit:name>hrdata</spirit:name>
</spirit:physicalPort>
</spirit:portMap>

</spirit:busInterface>
6.5.4 Slave interface

The following schema details the information contained in the slave element, which appears as an element

inside the interfaceMode group inside busInterface element
6.5.4.1 Schema
spirit:memoryMapRefType
‘ [ attributes ‘
R | -
_ J’splrlt:memoryMapRef . , Spirit:tmemoryMapRef
| itype[spiritmemoryMapRefType T type[ xsiName
- o
I References the memory map. The name A reference to a unique memory ‘hap.
[ of the memory map is kept in its
[ memory MapRef attribute. —_— —— AN —
|
|
| = attributes
|
: spirit:masterRef
| typef\xs;Name
| RN
| Théwname of the master bus interface to
J spirit:bridge which this interface bridges.
[
U ——— 6;;* spirit:opaque
«{ spiritslave [ = If this element is present, it indicates type\ xs:boolean
that the bus interface provides a bridge, Ift then this bridge i . th
_If this efement is present, the bus to another master bus interface on the wh:JL\]ee'of ;:e a:jstirenssg;:\sggpi:%f:;)p;d
interfacq can serve as a slave. same component. It has a fasterRef :
N " " by the bridge and there are no gaps.
attribute which contains the hame of the

|

|

|

|

|

|

|

| other bus interface. It also has an

| opaque attribute to indicate that the bus
| bridge is opaque.
|

|

|

|

|

|

|

I

|

Any slave interface can bridge to
multiple,Master interfaces, and multiple
slav esinterfaces can bridge to the same
master interface.

This reference is used to point the
filesets that are associated with this
slave port.

Depending on the slave port function,
there may be completely different
software drivers associated with the
different ports.

spirit:group |

- -
[type| xs:Name_|
Abritray name assigned to the
collections of fileSets.

A reference to a fileSet.

Espirit:locaIName

type| xs:Name

Refers to a fileSet defined
description.

ithin this

6.5.4.2 Description

A slave interface (sometimes also known as a target) is one that responds to transactions. The memory map
reference points to information about the range of registers, memory, or other address blocks accessible
through this slave interface. This slave interface can also be used in a bridge application to “bridge” a
transaction from a slave interface to a master interface.
a) memoryMapRef (optional) element contains an attribute that references a memory map.

The memoryMapRef (mandatory) attribute references a name of a memory map defined in the

containing description. The memory map contains information about the range of registers,

memory, or other address blocks. See 6.8.
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b) bridge (optional) element is an unbounded list of references to master interfaces. If the interface is
of a bus definition that is addressable, a bridge element may be included.

1) The masterRef (mandatory) attribute shall reference a master interface (see 6.5.3) in the
containing description. Under some conditions, transactions from the slave interface may be
bridged to the referenced master interface, as defined by opaque (see also 6.4.2).

2) The opaque (mandatory) attribute defines the type of bridging. The opaque attribute is of type
boolean. true means the addressing entering into the slave interface shall have the subspace
maps baseAddress added and, if non-negative, the result shall exit on the subspace maps’
referenced master interface’s referenced address space (see 6.4.2 and Clause 11). false means
all addressing entering the slave interface shall exit the above referenced master interface
without any modifications, this type of bridge is sometimes called transparent.

c) | fileSetRefGroup (optional) element is an unbounded list of the references to file sets contalned in
this component. These file set references are associated with this slave interface. Thiscelement may
seem out of place, but it allows each slave port to reference a unique fileSet element.(se¢ 6.13). This
element can further be used to reference a software driver, which can be made different for each
slave port.

group (optional) element allows the definition of a group name for the fileSetRefGroup. The
group element is of type Name.

d) | fileSetRef (optional) is an unbounded list of references to a fileSet by’'name within the confaining
document or another document referenced by the VLNV. See C¢8.

See aldo: SCR 3.6 and SCR 9.2.

6.5.4.3 Example

The following example shows a portion of an opaque bridge from and AHB slave bus interface to an APB
master|bus interface.

<dqpirit:busInterface>
<spirit:name>ambaAPB</spixit:name>
<spirit:busType spirit:vendor="amba.com" spirit:library="AMBA2"
spirit:name="APB" spirlit:version="r2p0 3"/>
<spirit:abstractionType spirit:vendor="amba.com" spirit:library="AMBA2"
spirit:name="APB_rtl" spirit:version="r2p0 3"/>
<spirit:master>

<spirit:addyessSpaceRef spirit:addressSpaceRef="apb"/>
</spirit:master>

<dqpirit:busdnterface>

<spirltiname>ambaAHB</spirit:name>

<spixit:busType spirit:vendor="amba.com" spirit:library="AMBA2"
gpitit:name="AHB" spirit:version="r2p0 5"/>
Xspirit:abstractionType spirit:vendor="amba.com" spirit:librarv="AMBA2"
spirit:name="AHB rtl" spirit:version="r2p0 5"/>

<spirit:slave>
<spirit:memoryMapRef spirit:memoryMapRef="ambaAHB"/>
<spirit:bridge spirit:masterRef="ambaAPB" spirit:opaque="true"/>
</spirit:slave>

<spirit:addressSpaces>
<spirit:addressSpace>
<spirit:name>apb</spirit:name>
<spirit:range spirit:choiceRef="addressWidthChoice"
spirit:format="choice" spirit:id="masterRange" spirit:prompt="Master Port
Size :" spirit:resolve="user">1M</spirit:range>
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<spirit:width spirit:format="long">32</spirit:width>
</spirit:addressSpace>

</spirit:addressSpaces>

<spirit:memoryMaps>

6.5.5 Mirrored slave interface

The fo

<spirit:memoryMap>
<spirit:name>ambaAHB</spirit:name>
<spirit:subspaceMap spirit:masterRef="ambaAPB">
<spirit:name>bridgemap</spirit:name>
<spirit:baseAddress>0x10000000</spirit:baseAddress>
</spirit:subspaceMap>

. e D
Prrreo..memoryrior

spirit:memoryMaps>

lowing schema details the information contained in the mirroredSlave element;which appeas as an

elemerft inside the interfaceMode group inside busInterface element.
6.5.5.1 Schema
[ attributes
grp spirit:long.att
Use this attribute group on long |nteger
elements for w hich the schema §upplies
a default prompt attribute.
T T
'y | SPirit:prompt :
J’spirit:remapAddress Itype | xs:string |
|type] spirit:scaledNonNegativelnteger 'default| Base Address: |
1.0 Provides a string used to promp{ the
Base of an address block, expressed as the kusferiorfusfr—fsilved property {alues.
number of bitsInLAU from the containing | Pt I
buslnterface. The state attribute indicates the I spirit:state
PPN B s | enirithacaAddrocda ) - name of the remap state for which this type | xs:string |
[ seirithirroredslave [} - - {+-+ [-| spiritbaseAddrosses s o e e
R R e Name of the state in which this
If this elgment is present, the bus Represents a set 6f,remap base remapped address range is valid
interface a mirrored slave addresses.
interface.JAll directional constraints on
ports are feversed relative to the = attributes
specificatpn in the bus definition. =
J spiritrange ] ‘ grp spirit:long.prom pt.atf
‘type‘ spirit:scaledPositivelnteger - - -
Use this attribute group on long integpr
The address range of mirrored slave, elements.
expressed as the number of bitsInLAU
from the containing busInterface.
6.5.5.2 Description

A mir
additig

foredSlave interface is used to connect to a slave interface. The mirroredSlave interface may ¢ontain

ndléddress information in the baseAddresses (optional) element.

a)

b)

remapAddress (mandatory) element is an unbounded list that specifies the address offset to apply
to the connected slave interface. The remapAddress is expressed as the number of addressable units
based on the size of an addressable unit as defined inside the containing busInterface/bitsInLau
element. The type of this element is set to scaledNonNegativelnteger, see D.15. The
remapAddress clement is configurable with attributes from long.att, see C.12. The prompt
(optional) attribute allows the setting of a string for the configuration and has a default value of
“Base Address:”. The state (optional) attribute references a defined state in the component and
identifies the remapState/name for which the remapAddress and range apply. See 6.9.2.

range (mandatory) specifies the address range to apply to the connected slave interface. The range
is expressed as the number of addressable units based on the size of an addressable unit as defined
inside the containing busInterface/bitsInLau clement. See 6.5.1. The type of this element is set to
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scaledPositivelnteger. The range element is configurable with attributes from long.prompt.

C.12.

6.5.5.3 Example

1685-2009

att, see

This example shows a portion of a bus interface for an AHB mirroredSlave bus interface. The interface
contains two remap addresses. The first does not have a state attribute and is always active unless a named
state is active; in this case, the base address of the connected slave is offset by 0x00000000. The second
remap address is active when state=remapped is selected; in this case the base address of the slave is offset
by 0x10000000.

<S

ettt oaa o T oo o e £
g

<
6.5.6

The fg
elemer]

<spirit:name>MirroredSlaveO</spirit:name>
<spirit:busType spirit:vendor="amba.com" spirit:library="AMBA2"
spirit:name="AHB" spirit:version="r2p0 5"/>

<spirit:abstractionType spirit:vendor="amba.com" spirit:library="AMBA2"

spirit:name="AHB rtl" spirit:version="r2p0 5"/>
<spirit:mirroredSlave>
<spirit:baseAddresses>

<spirit:remapAddress spirit:resolve="user"
spirit:id="start addr slv0 mirror" spirit:choiceReéf='"BaseAddressChoi
spirit:format="choice" spirit:prompt="Slave 0 Starting
Address:">0x00000000</spirit:remapAddress>

<spirit:remapAddress spirit:resolve="wser"
spirit:id="restart addr slv0 mirror"
spirit:choiceRef="BaseAddressChoices" spirit:format="choice"
spirit:prompt="Remap Slave 0 Starting Address:"
spirit:state="remapped">0x10000000</spirit:remapAddress>

bes"

<spirit:range spirit:resolwes'user" spirit:id="range slv0 mirgor"

spirit:prompt="Slave 0 Range:">0x00010000</spirit:range>
</spirit:baseAddresses>
</spirit:mirroredSlave>

spirit:busInterface>

Port map

llowing schema details the information contained in the portMaps element, which appear

t inside busInterface-€lement.

as an

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4

IEEE Std 1685-2009 66

6.5.6.1 Schema

spedified inside the

Bus port name as s
abstraction definition

spiritlogicalPort [

Logical port from abstraction
definition

spirit:vector [

Listing of maps between componer
ports and bus ports.

[l - 5
! spiritportMaps = sp.m.ponMap;E}
nt 1
aportin

[Gawbwes|
M grp spiritlong.prompt.att

Defines which logical bit maps to the
physical left bit below

Use this attribute group on long integer
elements.

[Bawbwes|
M grp spiritlong.prompt.att

Defines which logical bit maps to the
physical right bit below

Use this attribute group on long integer
elements.

‘comes from the b and the
physical pin from the component,

spirit:physicalPort [}

Physical port from this component

|
|
|
Lt

spiritvector [

Definiton of the indedies for a
Vectored port.

6.5.6.2 Description

B attributes

Fspiritleft

[ grp'spiritiong.drompt.att

[iype s norRegaeieger T

The optional elements left and right
can be used to select a bit-slice of a

Usethis attribute group §n long integer
elements.

fic
port vector to map to the bus
interface

B attributes

Fspiritright

[ orp spiritiong.drompt.att

¥
The optibnal elemens left and right
lice of a

Use this attribute group fn long integer
elements.

can be uged to'select a bit-slce of
port v ectortoumap to the bus
fhterface.

The pprtMaps (optional) element contains an unbounded {ist“of portMap clements. Each poftMap
elemenjt describes the mapping between the logical ports, defined in the referenced abstraction definifion, to

the physical ports, defined in the containing component description.

a) | logicalPort (mandatory) contains the information on the logical port from the abstraction def}nition.

name element is of type Namé.

1) name (mandatory) specifies the logical port name. The name shall be a name of a logidal port
in the referenced abstraction definition that is defined as legal for this interface mode. The

2) vector (optional) is used(or a vectored logical port to specify the indices of the logidal port
mapping. The vector(element contains two subelements: left and right. The values of lpft and

right shall be less than the width if specified for the logical port from the abstraction
definition. Theleft and right elements are both of type nonNegativelnteger. The left anfl right
elements are-cenfigurable with attributes from long.prompt.att, see C.12.

in the

b) | physicalPort(mandatory) contains information on the physical port contained in the comporjent.
1) nameé (mandatory) specifies the physical port name. The name shall be a name of a por
gontaining component. The name element is of type Name.
2)» vector (optional) is used for a vectored physical port to specify the indices of the physigal port

TAPPINg. 111c VECtOr CICMent CONtains Wo SUDCICIMEMS: feft and Tight. 1 e vatues of teft and
right shall be within the left and right values specified for the physical port. The left and right
elements are both of type nonNegativelnteger. The left and right elements are configurable
with attributes from long.prompt.att, see C.12.

The same physical port may be mapped to a number of different logical ports on the same or different bus

interfaces, and the same logical port may be mapped to a number of different physical ports. For port
mapping rules, see 6.3.4.1.

See also: SCR 6.1, SCR 6.2, SCR 6.3, SCR 6.4, SCR 6.5, SCR 6.6, SCR 6.7, SCR 6.12, SCR 6.13,
SCR 6.19, SCR 6.20, SCR 6.21, SCR 6.22, SCR 6.23, SCR 6.24, and SCR 6.25.
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6.5.6.3 Example

The following example shows a portion of a bus interface for an APB bus interface. The logical port PADDR
is mapped to the lower 12 bits of the physical port paddr, and the logical port PWRITE is mapped to the
physical port pwrite.

<spirit:portMap>
<spirit:logicalPort>
<spirit:name>PADDR</spirit:name>
</spirit:logicalPort>
<spirit:physicalPort>

nirit-name>paddr nirit-name
+ + +

<spirit:vector>
<spirit:left>11</spirit:left>
<spirit:right>11</spirit:right>
</spirit:vector>
</spirit:physicalPort>
<Aspirit:portMap>
<dpirit:portMap>
<spirit:logicalPort>
<spirit:name>PWRITE</spirit:name>
</spirit:logicalPort>
<spirit:physicalPort>
<spirit:name>pwrite</spirit:name>
</spirit:physicalPort>
</Aspirit:portMap>

6.6 Cpmponent channels
6.6.1 Bchema

The following schema details the information contained in the channels element, which may appear as an
element inside the top-level component,element.

~spirit:name

type siNeme |

Unique name

‘fspiri!:displayName

— L -

spirit:nameGroup [ = fype|xsistring

A group of elements for name (s:name), | Element name for display purposes. [Ty pically a

display Name and description | few words providing a more detailed and/or

| user-friendly name than the spirit:nane.
***** — lo=s e T
ESE|2-7 2l L ‘;‘f —— spirit: I —ee ] L |xSpirit:description
Itype | xs:string |

Lists all channl conpéctionis-betw een mirror T, Teefxssting
interfaces of this gmgbnept. Full description string, ty pically for dc

Defines a set of mirrored interfaces of this
component that are connected to one another.

bpelistore |

2.0

Contains the name of one of the bus interfaces
that is part of this channel. The ordering of the
references may be important to the design
environment.

6.6.2 Description

The channels element contains an unbounded list of channel elements. Each channel element contains a
list of all the mirrored bus interfaces in the containing component that belong to the same channel.

a) nameGroup group is defined in C.1. The name element shall be unique within the containing
channels element.
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b)

busInterfaceRef (mandatory) is an unbound list of references (a minimum of two) to mirrored bus
interfaces in the containing component. Each mirrored bus interface in a component may be refer-
enced in any channel at most once. The order of this list may be used by the DE in some way and

shall be maintained. The busInterfaceRef element is of type Name. See 6.5.1.

See also: SCR 3.1, SCR 3.2, SCR 3.3, SCR 3.4, and SCR 3.5.

6.6.3 Example

The following example shows a channel with two connected busInterfaces.

<S

ettt oaa o T oo o e £
g

<9

<spirit:busInterface>
<spirit:name>InterfaceA</spirit:name>
<spirit:busType>...</spirit:busType>
<spirit:mirroredMaster>...</spirit:mirroredMaster>

</spirit:busInterface>

<spirit:busInterface>
<spirit:name>InterfaceB</spirit:name>
<spirit:busType>...</spirit:busType>
<spirit:mirroredSlave>...</spirit:mirroredSlave>

</spirit:busInterface>

spirit:busInterfaces>

pirit:channels>

<spirit:channel>
<spirit:name>masterChannel</spirit:name>
<spirit:displayName>Channel for Master communication</spirit:display
<spirit:description>This channelsswicludes all transaction calls used
the master component of the system</spirit:description>
<spirit:busInterfaceRef>InterfaceA</spirit:busInterfaceRef>
<spirit:busInterfaceRef>IntérfaceB</spirit:busInterfaceRef>

</spirit:channel>

spirit:channels>

IName>
by
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An address space is defined as a logical addressable space of memory. Each master interface can be assigned
a logical address space. Address spaces are effectively the programmer’s view looking out from a master
interface. Some components may have one address space associated with more than one master interface
(for instance, a processor that has a system bus and a fast memory bus). Other components (for instance,
Harvard architecture processors) may have multiple address spaces associated with multiple master
interfaces—one for instruction and the other for data.

6.7.1 addressSpaces

6.7.1.1 Schema

The following schema details the information contained in the addressSpaces element, which may

as an ¢lement inside the top-level component element.

— |, Spirit: jddressSpaces [ — g
If this cor
this lists
defined bf

ponent is a bus master,
| the address spaces
the component.

spirit:addressSpace [
— - ]

1.0

This defifies &logical space,
referénced by a bus master.

spirit:nameGroup

A group of elements for name
(xs:name), display Name and
description

Espirit:remge

The address range of an address block.
Expressed as the number of
addressable units accessible to the
block. The range and the width are
related by the following formulas:

number_of_bits_in_block =
spirit:addressUnitBits * spirit:range

spirit:blockSize 5]

This group of elements describes the
number of addressable uits'and the
width of a row of an addressiblock in
a memory map.

number_of_rows_in_block =
number_of_bits_in_block / spirit:width

Note that this fs a groUp, not an
element. Itidags not appear in the
XML, byt ts-contents may .

spiritwidth
P =

=
type| spiritscaledPositivelnteger

appear

| attributes
[ grp spirit:long.prompt.att

Use this attribute group on ng integer
elements.

[Setwibus |
[A grp spirit:long.prom pt.att

oo
The bit width of a row in the address
block. The range and the width are
related by the following formulas:

number_of_bits_in_block =
spirit:addressUnitBits * spirit:range

number_of_rows_in_block

= number_of_bits_in_block /
spirit:width

| Address segments withing an
| addressSpace

> spiritaddressUnitBits |

Itype[ xs:positivelteger |
The number of data bits in an
addressable unit. The default is byte
addressable (8 bits).

0.0

Specifies an executable software
image to be loaded into a processors
address space. The format of the

example, be an ELF loadfile, or it
could be raw binary or ascii hex data

Use this attribute group on londlinteger
elements.

I

I

I

I

I" image is not specified. It could, for
I

|

" model instance

I

I

| Provides the local memory map of an
address space. Blocks in this memory

| map are accessable to master interfaces

| on this component that reference this

| address space. They are not
accessable to any external master

I interface.

|

|
L 1’spirit:vendorExtensions

Container for vendor specific
extensions.
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6.7.1.2 Description

The addressSpaces element contains an unbounded list of addressSpace clements. Each addressSpace
element defines a logical address space seen by a master bus interface. It contains the following elements.

a)

b)

g
h)

The range and width elements are related by the following formulas.

nameGroup group is defined in C.1. The name element shall be unique within the con
addressSpaces element.

blockSize group includes the following.

1) range (mandatory) gives the address range of an address space. This is expressed

taining

as the

number of addressable units of the address space. The size of an addressable unit is defined

inside the addressUnitBits element. The type of the range element is

set to

scaledPositivelnteger. 1hc range clement 1s coniigurable with _ataibutes
long.prompt.att, see C.12.

2) width (mandatory) is the bit width of a row in the address space. The type of this)clemer
to nonNegativelnteger. The width element is configurable with |attributes
long.prompt.att, see C.12.

segments (optional) describes a portion of the address space starting cat~an address offs
continuing for a given range. A segment can be referenced by a subspacéMap. See 6.7.7.

addressUnitBits (optional) defines the number of data bits in eachdaddress increment of the
space. If this element is not present, it is presumed to be 8.

executableImage (optional) describes the details of an ex¢cutable image that can be load
executed in this address space on the processor to which thisymaster bus interface belongs. Se

localMemoryMap (optional) describes a local memory 'map that is seen exclusively by this
bus interface viewing this address space. See 6.7.%

parameters (optional) specifies any parameter-data value(s) for this address space. See C.11

vendorExtensions (optional) holds any_yendor-specific data from other namespaces, w
applicable to this address space. See C:10.

number_of bits_in_block =addressUnitBits X range

number_of rows_in_block=number_of bits_in_block / width

from

It is set
from

et and
ddress
ed and

2 6.7.3.

master

hich is

width-1 0
30201400 |4

o e

; : : 3

addressSpace || =

; : : =

| : : @

; : : =

; : : &

; : : v
<>

addressUnitBits

See also: SCR 9.3 and SCR 9.8.
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6.7.1.3 Example

The following example shows the definition of an address space with a range (length) of 4 GB and a width
of 32 bits.

<spirit:addressSpaces>
<spirit:addressSpace>
<spirit:name>main</spirit:name>
<spirit:range>4G</spirit:range>
<spirit:width>32</spirit:width>
<spirit:addressUnitBits>8</spirit:addressUnitBits>

pirit-addressSpace

</Aspirit:addressSpaces>
6.7.2 egments
6.7.2.1 Schema
The following schema details the information contained in the segments element;which may appeaf inside

an addressSpace element.

=s pirit:name

type

Unique name

I, Spirit:displayName |

. | -stril
spirit:nameGroup [ = 'type|xs:sting |
~ Element name for display purposes.
Typically a few words providing a mol
detailed and/or user-friendly name than
the spirit:name.

A grolup’of elements for name (xs:name),
digplay Name and description

Full description string, ty pically for
documentation

3 attributes
.= J’spirit:addressoffset H’P* ‘grp spirit:long.prompt.att ‘

‘ type ‘ spirit:scaledNonNegativelnteger

spirit:segments [

Use this attribute group on long integer

Address segments withing an 1.0 Address offset of the segment within the elements.
addressSpace Address segmeént withing an containing address space.
addressSpace
& attributes
J spirit:range ] ‘ grp spirit:long.prompt.att ‘
‘type ‘ spirit:scaledPositivelnteger -
Use this attribute group on long integer
The address range of asegment. elements.

|
|
| Expressed as the number of addressable
| units accessible to the segment.
|
|

Container for vendor specific extensions.

6.7.2.2 Description

The segments element contains an unbounded list of segment elements. Each segment describes the
location and size of an area in the containing addressSpace.The segment element contains the following
elements.

a) nameGroup group is defined in C.1. The name element shall be unique within the containing
segments element.

b) addressOffset (mandatory) describes, in addressing units from the containing addressSpace/
addressUnitBits element, the offset from the start of the addressSpace. The addressOffset element
is of type scaledNonNegativelnteger. The addressOffset element is configurable with attributes
from long.prompt.att, see C.12.
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c¢) range (mandatory) gives the address range of an address space segment. This is expressed as the
number of addressable units of the address space segment. The size of an addressable unit is defined
inside the addressUnitBits element. The type of the range element is set to scaledPositivelnteger.
The range element is configurable with attributes from long.prompt.att, see C.12.

d) vendorExtensions (optional) holds any vendor-specific data from other namespaces, which is
applicable to this address space. See C.10.

See also: SCR 9.8.

6.7.2.3 Example

The following example shows the definition of an address space with a range (length) of 4 GB.and 3 width
of 32 Bits. The address space contains two segments, one starting at 0x10000000 with awrange of 32 MB,
the sedond segment starts at 0x80000000 with a range of 1 GB.

<4qpirit:addressSpaces>
<spirit:addressSpace>
<spirit:name>main</spirit:name>
<spirit:range>4G</spirit:range>
<spirit:width>32</spirit:width>
<spirit:segments>
<spirit:segment>
<spirit:name>segmentlsyspirit:name>
<spirit:addressOffset>0x10000000</spirit:addressOffset>
<spirit:range>3¥M</spirit:range>
</spirit:segment>
<spirit:segment>
<spifittiname>segment2</spirit:name>
<$épirit:addressOffset>0x80000000</spirit:addressOffset>
<Spirit:range>1G</spirit:range>
<$/spirit:segment>
<Y/spirit:segments>

<spirit:addressUnitBits>8</spirit:addressUnitBits>

</spirit:addressSpace>

</spirit:addressSpaces>

6.7.3 executablelmage

6.7.3.1 Schema

The following schema details the information contained in the executableImage element, which may appear
inside an addressSpace clement.
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& attributes
sp
type

Unique ID for the executableImage,
referenced in fileSet/function/fileRef

Open element to describe the ty pe of
image. The contents is model and/or
generator specific.

~ spirit:-name

spirit:spiritURI
Name of the executable image file.

[Specifies an executable software image type] xsstring 1

to be loaded into a processors address S

space. The format of the image is not String for describing this executable image
specified. It could, for example, be an to users

ELF loadfile, or it could be raw binary or
ascil hex data for loading directly into a L'
memory model instance. L]

Additional information about the load
module, e.g. stack base addresses, table

@ addresses, etc.

:7 ; ;pi;itia;gaa;e}&lg E

Default commands and flags for software
language tools needed to build the
executable image.

:localName

type
that indicates the set of file sets N\ Refers to a fileSet defined within this
complying with the tool set of the current A reference to'gfileSet. description.
executable image.
| o ___

|

|

|

| =

[ "~ spirit:
[IY

I Contains a group of file set references

|

|

|

Container for vendor specific extensions.

2 Description

The executableImage element describes the detail§ of an executable image that can be loaded and ejecuted

in this jaddress space on the processor to which\this master bus interface belongs and contains the following
elemerts.
a) | id (mandatory) attribute uniquely identifies the executablelmage for reference in a fileSet/
function/fileRef. The id atfribute is of type ID.
b) | imageType (optional) attribute can describe the binary executable format (e.g., raw binary). The list
of possible values {s user-defined. The imageType attribute is of type Name.
¢) | name (mandatery) identifies the location of the executable object. The name element is ¢f type
spiritURI.:
d) | description (optional) allows a textual description of the address space. The description element is
of type string.
e) —parameters (optional) Specitics any parameler data vatue(s) for tis executabie object. See C.11.
f)  languageTools (optional) contains further elements to describe the information needed to build the
executable image. See 6.7.4.
g) fileSetRefGroup (optional) element contains a list of fileSetRef subelements, each one containing
the name of a file set associated with this executableImage. See 6.13.
h) vendorExtensions (optional) holds any vendor-specific data from other namespaces, which is

applicable to this address space. See C.10.

See also: SCR 9.3.
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6.7.3.3 Example

The following example shows the definition of a binary executable produced using the Gnu C Compiler
(GCC) software tools.

<spirit:executableImage spirit:id="gnu" spirit:imageType="bin">
<spirit:name>calculator.x</spirit:name>
<spirit:description>Calculator function</spirit:name>
<spirit:languageTools>
<spirit:fileBuilder>
<spirit:fileType>cSource</spirit:fileType>

<spirit:command spirit:id="gccCompilerDefault™> gcc<
spirit:command>
<spirit:flags spirit:id="gccCFlags">-c -g -IS${INCLUDES LOCATI(N}/
software/include —I${GCC_LIBRARY}/common/include</spirit:fla§;>
</spirit:fileBuilder>
<spirit:fileBuilder>
<spirit:fileType>asmSource</spirit:fileType>
<spirit:command spirit:id="gccAssemblerDefault'>gcc</
spirit:command>
<spirit:flags spirit:id="gccAsmFlags">-c, W&, -—gdwarf2 -
IS{INCLUDES LOCATION}/software/include -IS${GCC \'LIBRARY}/common/inclpfde</
spirit:flagg> g
</spirit:fileBuilder>
<spirit:linker spirit:id="gccLinker¥>gcc</spirit:linker>
<spirit:linkerFlags spirit:id="gcclnkFlags">-g -nostdlib -static |-
mcpu=arm9</spirit:linkerFlags>
<spirit:linkerCommandFile>
<spirit:name spirit:id="1nkCGmdFile">linker.ld</spirit:name>
<spirit:commandLineSwitch\gpirit:id="1nkCmSwitch">-T</
spirit:commandLineSwitch>
<spirit:enable spirit:ed="1nkCmdEnable">true</spirit:enable>
<spirit:generatorRef>org.spiritconsortium.tool</spirit:generatorRef>
</spirit:linker@ommandFile>
</spirit:languageTools>
<spirit:fileSetRefGroup>
<spirit:fdleSetRef>
<spdrit:localName>calculatorAppC</spirit:localName>
</spirit:fileSetRef>
<spihrit:fileSetRef>
<spirit:localName>mathFunctions</spirit:localName>
£/spirit:fileSetRef>
<spirit:fileSetRef>
<spirit:localName>coreLib-gnu</spirit:localName>
</spirit:fileSetRef>
</spirit:fileSetRefGroup>
</spirit:executableImage>

6.7.4 languageTools
6.7.4.1 Schema

The following schema details the information contained in the languageTools element, which may appear as
an element inside the executableImage element.
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|
|

! A generic placeholder for any file builder
: like compilers and assemblers. It

| contains the file ty pes to w hich the

| command should be applied, and the

| flags to be used with that command.

|
|
|

A attributes

‘ grp spirit:string.prom pt.att

Use this attribute group on string
elements.

Default commands and flags for software
language tools needed to build the

executable image. | -
| O attributes

‘ grp spirit:string.prompt.att

Use this attribute group on string
elements.

Specifies a linker command file.

6.7.4.2 Description

The lapguageTools element contains the following list of optional.€lements to document a set of s¢ftware
tools ysed to create an executable binary documented by the{parént executablelmage element. Multiple
languggeTools information can be created to reflect various software tool sets that can create this exegutable
binary|file.

a) | fileBuilder (optional) contains the information~details of a compiler or assembler for sqftware
source code. See 6.7.5.

b) | linker (optional) documents the link editor associated with the software tools described |n file-
Builder. The linker element is of type string. The linker element is configurable with atfributes
from string.prompt.att, see C.12,

c) | linkerFlags (optional) can also.be associated with any linker information. The linkerFlags glement
is of type string. The linkexrFlags element is configurable with attributes from string.prompt.ptt, see
C.12.

d) | linkerCommandKilg (optional) documents a file containing commands the linker follows. See
6.7.6.

See aldo: SCR 9.7.

6.7.4.3 Example

The foltowing exampie Strows the defimition of GCC Software 10015 used together 1o produce an executable
binary code file.

<spirit:languageTools>
<spirit:fileBuilder>
<spirit:fileType>cSource</spirit:fileType>
<spirit:command spirit:id="gccCompilerDefault"> gcc</spirit:command>
<spirit:flags spirit:id="gccCFlags">-c -g -I${INCLUDES LOCATION}/
software/include -IS${GCC_LIBRARY}/common/include</spirit:flags>
</spirit:fileBuilder>
<spirit:fileBuilder>
<spirit:fileType>asmSource</spirit:fileType>
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<spirit:command spirit:id="gccAssemblerDefault">gcc</spirit:command>

<spirit:flags spirit:id="gccAsmFlags">-c -Wa,--gdwarf2 -
IS{INCLUDES LOCATION}/software/include -I${GCC _LIBRARY}/common/include</

spirit:flags>

</spirit:fileBuilder>

<spirit:linker spirit:id="gccLinker">gcc</spirit:linker>

<spirit:linkerFlags spirit:id="gccLnkFlags">-g -nostdlib -static -

mcpu=arm9</spirit:linkerFlags>

<spirit:linkerCommandFile>

<spirit:name spirit:id="1nkCmdFile">linker.ld</spirit:name>

<spirit:commandLineSwitch spirit:id="1nkCmSwitch">-T</

6.7.51

6.7.5.

The fo
elemer

spirit:commandLineSwitch>

<spirit:enable spirit:id="1nkCmdEnable">true</spirit:enable>

spirit:generatorRef>org.spiritconsortium.tool</spirit:generatorRe

</spirit:linkerCommandFile>

spirit:languageTools>

ileBuilder

Schema

lowing schema details the information contained in the filéBuilder element, which may apped

t inside a languageTools element within the executablelmage element.

| spiritfileBuilder E}———— === FH Fspiritflags
Bl W ngugu e~ b
& 0 [ iiype[xsistring
|

A, generic placeholder for any file builder

spirit:fileType [

The type of a file refenced by IP-XACT.
Either: fileTy pe - a known IP-XACT file
type, or userFileTy pe - a file ty pe not
yet known by IP-XACT. If multiple

ty pes are specified, the order is
important. The first ty pe is the primary
ty pe of the file and the latter ty pes are
ty pes that may be embedded in the file.
For example a V erilog file containing PSL
assertions.

Espirit:ct:'m mand

_ =
bpe[esing |

Default command used to build files of
the specified fileTy pe.

Flags given to the build command when

Espirit:fiIeType

type | xs:string

IP-XACT.

Espirit:userFiIeType

type | xs:string

Free form file ty pe, not - yet - known by

IP-XACT .

A attributes

‘ grp spirit:string.prompt.att ‘

Use this attribute group on string
elements.

3 attributes

‘ grp spirit:string.prom pt.att ‘

Use this attribute group on string
elements.

Enumerated file ty pes known by

I as an

like compilers and assemblers. It
contains the file ty pes to which the
command should be applied, and the
flags to be used with that command.

\ building files of this ty pe.

|

|

|

! If true, replace any default flags value

! with the value in the sibling flags

! element. Otherwise, append the contents
! of the sibling flags element to any default
: flags value.

|

|

|

|

|

If the value is true and the "flags"
element is empty or missing, this will
have the result of clearing any default
flags value.

Container for vendor specific extensions.

(= attributes

‘ grp spirit:bool.prompt.att ‘

Use this attribute group on boolean

elements.
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6.7.5.2 Description

The fileBuilder element contains the following elements.
a) fileType (mandatory) group contains one or more of the elements defined in C.9.

b) command (optional) element defines a compiler or assembler tool that processes the software of
this type. The command element is of type string. The command element is configurable with
attributes from string.prompt.att, see C.12.

c) flags (optional) documents any flags to be passed along with the software tool command. The flags
element is of type string. The flags element is configurable with attributes from string.prompt.att,
see C.12.
d) lcp}a\,chfau}tF}aga (UPt;Ullal) dU\/ulll\zlltD, W}l\/ll tl uv, ﬂasb t}lat 1up1a\.«u au_y Uf t‘ll\/ dufaut ﬂags
from a build script generator. If false, the flags contained in the flags element are appendeq to the
current command. If the value is true and the flags element is empty or does not exist, this has the
effect of clearing all the flags in build script generator. The replaceDefaultFlags elemént is pf type
boolean. The replaceDefaultFlags element is configurable with attributes frombool.prompt.ptt, see
C.12.

e) | vendorExtensions (optional) holds vendor-specific data from other name$paces applicable tq build-
ing this software source code file into an executable object file. See C10:

6.7.5.3 Example
The following example shows the specification for compiling a CAanguage file using GCC.

<dqpirit:fileBuilder>

<spirit:fileType>cSource</spirit:filéRype>

<spirit:command spirit:id="gccCompiderDefault"> gcc</spirit:command>
<spirit:flags spirit:id="gccCFlagst>-c -g -I${INCLUDES LOCATION}/softjware/
include -I${GCC_LIBRARY}/common¢include</spirit:flags>
<Aspirit:fileBuilder>

6.7.6 linkerCommandFile
6.7.6.1 Schema

The following schema details.the information contained in the linkerCommandFile element, whi¢h may
appearfas an element insidé a)languageTools element within the executableImage element.
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6.7.6.]

The lipkerCommandFile element contains information reldted*to contents of the linker and linke
elemer

a)

b)

d)

e)

A attributes

spirit:name = ‘ grp spirit:string.prompt.att ‘
type | spirit:spiritURI - - -
Use this attribute group on string

Linker command file name. elements.
A attributes

Fspirit:commandLineSwitch L ‘ arp spirit:string.prom pt.att ‘
‘type‘ xs:string

Use this attribute group on string
The command line switch to specify the elements.
linker command file.

= mmmm == [ attributes

**************** "~ spirit:enable e
. " ) = grp spirit:bool.prompt.att
Specifies a linker command file. | type | xs:boolean i -
Use this attribute group on boolean
Specifies whether to generate and enable elements.

|
|
| the linker command file.
|
|

Container for vendor specific extensions.

P Description

ts, specifically about a file containing linker commands. It contains the following elements.

name (mandatory) documents the location and-née of the file containing commands for the
The name element is of type spiritURI. The-name element is configurable with attributg
string.prompt.att, see C.12.

commandLineSwitch (mandatory) documents the flag on the command line specifying thg
command file. The commandLineSwitch element is of type spiritURI. The commandLine
element is configurable with attributes from string.prompt.att, see C.12.

enable (mandatory) indicdtes *whether to use this linker command file in the default scenar
enable element is of, type boolean. The enable element is configurable with attribute
bool.prompt.att, see €:12. The following also apply. For:

1) enable=truée and a generatorRef, run the generator to link the executableImage; it
the other‘elements to link the executableImage.

2) enable=true and no generatorRef, run the linker with the -commandLineSwitch naj
command file).

3), (_enable=false, run the linker with linkerFlags.

generatorRef (optional) references the generator (in the containing component) that creaf

rFlags

linker.
s from

linker
Switch

0. The
5 from

ay use

ne (the

es and

launches the linker command. There may be any number of these elements present. The generator-

Ref element is of type string. See 6.12.

vendorExtensions (optional) holds any vendor-specific data from other namespaces applic
using this linker. See C.10.

6.7.6.3 Example

able to

The following example shows the definition of a status register which can be accessed within a component
during verification.
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<spirit:name spirit:id="linkerCommandFileName2">linker.ld</spirit:name>

<spirit:commandLineSwitch spirit:id="1nkCmSwitch">-T</
spirit:commandLineSwitch>

<spirit:enable spirit:id="1nkCmdEnable">true</spirit:enable>

<spirit:generatorRef>org.spiritconsortium.tool.gccLinkerLauncher</

spirit:generatorRef>

</spirit:linkerCommandFile>

6.7.7 Local memory map

6.7.7.

The fq
appear

f—
I SH

Schema

spirit:localMemoryMapType

A attributes

element within its document. On
elements with spirit:resolv e attribute is
‘ used to refer to this element and

‘ 1D attribute for uniquely identifying an

otherwise can be used as a
documentation ID.

(s
Pro
add|
ma
on 4
add|
to 3

ides the local memory map of an
fess space. Blocks in this memory
are accessable to master interfaces
is component that reference this
less space. They are not accessable
hy external master interface.

spirit.nameGroup [=]

A group of elements for name (xs:name),
display Name and description

llowing schema details the information contained in the localMemoryMap element, whid
inside an addressSpace clement.

Espirit:name
type | xs:Name

Unique name

| Element name for display purposes.

[ Typically a few words providing a more|
! detailed and/or user-friendly name than
: the spirit:name.

|
1

L stpirit:description [
'type

Full description string, ty pically for
documentation

xs:string |

- spirit:addressBlock

type| spirit.addressBlockType 5

This is a single contiguous block of
memory inside a memory map.

» spirit:bank

type] spirit:addressBankType &

L f\spirit:memoryMa

A group elements for a memory Map

Represents a bank of memory made up
of address blocks or other banks. It has
a bankA lignment attribute indicating

w hether its blocks are aligned in 'parallel’
(occupy ing adjacent bit fields) or 'serial'
(occupy ing contiguous addresses). Its
child blocks do not contain addresses or
bit offsets.

spirit:subspaceMap
type] spirit:subspaceRefType

Maps in an address subspace from across
a bus bridge. Its masterRef attribute
refers by name to the master bus
interface on the other side of the bridge.
It must match the masterRef attribute of
a bridge element on the slave interface,
and that bridge element must be
designated as opaque.

h may

N
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6.7.7.2 Description

Some processor components require specifying a memory map that is local to the component. Local memory
maps (the localMemoryMap element in the addressSpace clement of the component) are blocks of
memory within a component that can only be accessed by the master interfaces of that component. If the
master interface containing a local memory map is bridged from a slave interface (see 6.4.2), the local
memory map is visible from this slave interface. The localMemoryMap element contains an id (optional)
attribute that assigns a unique identifier to the containing element for reference throughout the containing
description. localMemoryMap contains the following mandatory and optional elements.

a)
b)

nameGroup group is describe in C.1.

memoryMap group (optional) is any number of the following.

6.7.7.

The fo
definit

<9

1) addressBlock describes a single block. See 6.8.2.

2) bank represents a collection of address blocks, banks, or subspace maps. See 6.8.5:

3) subspaceMap maps the address subspaces of master interfaces into the slave’s.memor
See 6.8.9.
B Example

[lowing example shows a secure register space with limited access 0 the master bus interfacd
on of a local memory map for an address space.

pirit:localMemoryMap>
<spirit:name>secureRegs</spirit:name>
<spirit:displayName>Secure Registers</spirit:displayName>
<spirit:description>Secure registerscanea</spirit: description>
<spirit:addressBlock>
<spirit:baseAddress spirit:ids¥secureRegs">0x50000000</
spirit:baseAddress>
<spirit:range>64</spirit»r@nge>
<spirit:width>32</spiritswidth>
<spirit:usage>registex&/spirit:usage>
<spirit:access>readsurite</spirit:access>
</spirit:addressBlock>
spirit:localMemoryMap>

y map.

as the
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6.8 Memory maps

6.8.1 memoryMaps

6.8.1.1 Schema

The following schema details the information contained in the memoryMaps element, which may appear as

an element inside

the component element.

’75 pirittmemoryMapType

[] attributes

—L spirit:njemoryMaps [}

Lists all the

by the coryponent.

6.8.1.2 Description

slave memory maps defined

| spiritid |
\,Splrll.ld
type]xs:D;

1D attribute for uniquely identifying an
element within its document. On
elements with spirit:resolve attribute is
used to refer to this element and
otherwise can be used as a
documentation ID.

spirit:nameGroup

A group of elements for name (xs:name),
displayName and description

N spirit:addressBlock
type| spirit:addressBlockType

This is a single contiguous block pf
memory inside a memory map.

n spirit:bank
—
type | spirit:addressBankTygde

Represents a bank of memory njade up
of address blocks or other banks| It has
a bankA lignment attribute indicafing
whether its blocks are aligned in|'parallel'
(occupying adjacent bit fields) of 'serial’
(occupying contiguous addressed). Its
child blocks do not contain addrepses or
bit offsets.

spirit:subspaceMap
type| spirit:subspaceRef Tye

Maps in an address subspace from across
a bus bridge. Its masterRef attrjpute
refers by name to the master bys
interface on the other side of thd bridge.
It must match the masterRef attfibute of
a bridge element on the slave inferface,
and that bridge element must b
designated as opaque.

1.0

The set of address blocks a bus slave
contributes to the bus' address space.

A greup,elements for a memory Map

Additional memory map elements that
are dependent on the component state.

The number of data bits in an
addressable unit. The default is by te
addressable (8 bits).

A memory map can be defined for each slave interface of a component. The memoryMaps element
contains an unbounded list of memoryMap elements. The memoryMap elements are referenced by the
component’s slave interface. The memoryMap element contains an id (optional) attribute that assigns a

unique identifier

to the containing element for reference throughout the containing description.

memoryMap contains the following mandatory and optional elements.

a)
memoryMaps element.

b)  memoryMap group (optional) is any number of the following.

1) addressBlock describes a single block. See 6.8.2.

nameGroup group is defined in C.1. The name element shall be unique within the containing
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©)

d)

2) bank represents a collections of address blocks, banks, or subspace maps. See 6.8.5.

3) subspaceMap maps the address subspaces of master interfaces into the slave’s memory map.
See 6.8.9.

The optional memoryRemap element describes additional address blocks, banks, and subspace
maps of a slave bus interface in a specific remap state.

The optional addressUnitBits element defines the number of data bits in each address increment of
the memory map. This is required to allow the elements in the memory map to define items such as
register offsets. The addressUnitBits element is of type positivelnteger.

vendorExtensions (optional) adds any extra vendor-specific data related to the memory map. See
C.10.

6.8.2

6.8.2.

The fo

a memjoryMap clement. It is of type addressBlockType.

S pirit::
type | spi

This is a |
memory i

Address block
Schema

lowing schema details the information contained in the addressBlock element, which may appear in

spirit:addressBlockType
3 attributes

1, spiritid !
ltype[ D,

1D attribute for uniquely identifying an
element within its document. On
elements with spirit:resolv e attribute is
used to refer to this element and
otherwise can be used as a

‘ documentation ID.

Espirit:name

type

Unique name

- type[xsisting |
dressBlock spiritnameGroup ] = type|xs:string |
it:addressBlockType Element name for display purposes.

A group ofelentents for name (xs:name), Typically a few words providing a more

hgle contiguous block of display Namehand description detailed and/or user-friendly name than

side a memory map.

Full description string, ty pically for
documentation

3 attributes

grp spirit:long.att

Use this attribute group on long intkger
& elements for which the schema sufiplies a

This group of elements describes an

absolute or relative address of an address Base of an address block, bank, subspace xs:string |
block in a memory map. map or address space. Expressed a5 the default| Base Address: |
number of addressable units from the s e S
containing memory Map or localM Map Reovidesa-sh ot tile user
growpy -
It does not appear in the XML, but its for user-resolved property values.

contents may.

—(sp\rit:addressBIockDef\mtionGroup

Address block definition specific
information

the spirit:name. ‘

‘ - — =spirit:baseAddress default prompt attribute.
—{ spirit:address Specifier e L] = o _
‘type‘ spirit:scaledNonNegativelnteger !

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4
83 IEEE Std 1685-2009

6.8.2.2 Description

The addressBlock element describes a single, contiguous block of memory that is part of a memory map.
The addressBlock element contains an id (optional) attribute that assigns a unique identifier to the
containing element for reference throughout the containing description. addressBlock contains the
following mandatory and optional elements.

a) nameGroup is defined in C.1. The name of the addressBlock, subspaceMap, bank, and
memoryRemap shall be unique within the containing memoryMap, localMemoryMap, or
memoryRemap element.

b) _addressSpecifier group includes the following

baseAddress (mandatory) specifies the starting address of the block. The baseAddress is exlressed
in addressing units from the containing memoryMap/addressUnitBits or localVlemoryMap/
addressUnitBits clement. The baseAddress element is of type scaledNonNegativélntegdr. The
baseAddress element is configurable with attributes from long.att, see C.12. The prompt (optional)

attribute allows the setting of a string for the configuration and has a default value of|“Base
Address:”.

c) | addressBlockDefinitionGroup group contains definition information) about address blocls. See
6.8.3.

d) | vendorExtensions (optional) adds any extra vendor-specific data related to the address blo¢k. See
C.10.

See aldo: SCR 8.1 and SCR 8.16.

6.8.2.3 Example

The fqllowing example shows an address block starting at address 0x1000 in memory map [mapl,
contaifjing 64 addressable 8-bit units, orgahized into larger 32-bit units.

<dpirit:memoryMap>

<spirit:name>mapl</spirit:name>

<spirit:addressBlock>
<spiritsname>ABl</spirit:name>
<spitit:baseAddress>0x1000</spirit:baseAddress>
<spilrit:range>64</spirit:range>

<spirit:width>32</spirit:width>

bJ:)iLiL.chk:lLUb BlUL,}&
<spirit:addressUnitBits>8</spirit:addressUnitBits>
</spirit:memoryMap>
6.8.3 Address block definition group
6.8.3.1 Schema

The following schema details the information contained in the addressBlockDefinitionGroup group, which
may appear in an addressBlock element.
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‘Espirit:typelde ntifierj‘

|type | xs:Name |

multiple addressBlock elements contain
the exact same information except for the
elements in the
addressBlockInstanceGroup.

[ attributes
J spiritrange 6?7 ‘ grp spirit:long.prompt.att ‘
t irit:scaledPositivelnteger
‘ ype\ SP! © S 9 Use this attribute group on long integer
The address range of an address block. elements.

Expressed as the number of addressable
units accessible to the block. The range
and the width are related by the

-
|

[ Identifier name used to indicate that
|

|

|

|

|

|

|

|

|

|

|

|

|

| following formulas:
|

irit:| " number_of_bits_in_block =
spirit:blockSize [1] .= spirit:addressU nitBits * spirit:range

This group 'Of elements describes the
number of addressable units and the
width of a row of an address block in a
memory map.

number_of_rows_in_block =
number_of_bits_in_block / spirit:width

{spirit:ac iressBIockDefininonGroup Note that this is a group, not an element. [ attributes
ﬁ\?;r;sasth w:wod( defintion speciic CI;n&:ec:tssrﬁta;Fpear e, b s Espirit:width - ‘ grp spirit:long.prom pg.att
type Use this aftfibute group on long jnteger
The bit width of a row in the address elements.
block. The range and the width are
related by the following formulas:
number_of_bits_in_block =
spirit:addressUnitBits * spirit:range
number_of_rows_in_block =
number_of_bits_in_block / spirit:w idth
This group of optional elements can be
used to provide additional descriptions to
an address block or bank.
Note that this is a group, not an element.
1t does not appear in the XML, but its
contents may .
This group of optional elements describes
the memory mapped registers of an
address block
6.8.3.2 Description
The adldressBlockDefinitionGroup grotp describes the definition information about address bldcks. It
contains the following mandatory ard optional elements.

a) | typeldentifier (optional) indicates multiple address block elements with the same typeldentjfier in
the same description® contain the exact same information for the elements in the
addressBlockDefinitionsGroup. The typeldentifier element is of type Name.

b) | blockSize group.includes the following.

1) range\(mandatory) gives the address range of an address block. This is expressed|as the
number of addressable units. The size of an addressable unit is defined inside the confaining
memoryMap/addressUnitBits or memoryMap/addressUnitBits element. The |range
element is of type scaledPositivelnteger. The range element is configurable with atfributes
from long.prompt.att, see C.12.

2) width (mandatory) is the bit width of a row in the address block. A row in an address block sets
the maximum single transfer size into the memory map allowed by the referencing bus
interface and also defines the maximum size that a single register can be defined across an
interconnection. The width element is of type nonNegativelnteger. The width element is
configurable with attributes from long.prompt.att, see C.12.

c¢) memoryBlockData group contains information about usage, access, volatility, and other parameters.
See 6.8.4.

d) registerData group contains information about the grouping of bits into registers and fields. See

6.10.1.
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The range and width elements are related by the following formulas.
number_of bits_in_block=addressUnitBits X range

number_of rows_in_block = number_of bits_in_block / width

width-1 0

T

\ 4

30 2 1 1 1 0 |4

m'emolryIVIép

LPIM / spgaunssalppe , abuel

Y

<+—>
addressUnitBits

See aldo: SCR 8.1 and SCR 7.15.

6.8.3.3 Example

The following example shows an address block starting at addtess 0 in memory map map1, containinfg 1024
addrespable 8-bit units, organized into larger 32-bit units.

<4qpirit:memoryMap>

<spirit:name>mapl</spirit:names

<spirit:addressBlock>
<spirit:name>AB1</spirit:name>
<spirit:baseAddress>0</spirit:baseAddress>
<spirit:range>l1K</gpirit:range>
<spirit:width>32</spirit:width>

</spirit:addressBlock>

<spirit:addressBnitBits>8</spirit:addressUnitBits>

</Aspirit:memoryMap>

6.8.4 memoryBlockData group
6.8.4.1 Schema

The fo]lowing schema details the information contained in the memoryBlockData group, an optional [part of
both addressBlockand bank:
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6.8.4.]

The m

“spiritusage |
: : type | spirit:usageType

: Indicates the usage of this block.

| Possible values are 'memory’, 'register'
| and 'reserved'.

|
[ .

L 7:’ spirit:volatile ‘

1type | xs:boolean |

Indicates whether the data is volatile.

= .
» spirit:access

|
|
|
|
spirit:memoryBlockData [ = |
Lot
This group of optional elements can be !
used to provide additional descriptions to !
an address block or bank. ‘

|
,,,,,,,,, 1

Indicates the accessibility of the data in

| the address bank, address block, register
Note that this is a group, not an element. | or field. Possible values are 'read-write',
It does not appear in the XML, but its | ‘read-only', 'write-only', ‘'writeO nce' and
contents may . | 'read-w riteO nce'. If not specified the

! value is inherited from the containing

: object.

Any additional parameters needed t6
describe this address block to the:
generators.

P Description

bmoryBlockData group is a collection of elements that contains further specification of addres
or bank elements. It contains the following elements.

sBlock

a) | usage (optional) specifies the type of usage for the address block or bank to which it belongs
1) For an addressBlock:

i) memory defines, when the access element is set to read-only, the entire range|of the
addressBlock as a ROM. If thefaccess element is set to read-write, the entire rang¢ of the
addressBlock is a RAM. If the access element is set to write-only, the entire rangg of the
addressBlock is a write-onily memory. This usage type shall not contain registers.

ii) register defines the'entire range of the addressBlock as possible locations for regigters.

iii) reserved defines the entire range of the addressBlock as reserved or for unknowr usage
to IP-XACT.\This type shall not contain registers.

iv) If unspecified, the presumed value for usage shall be register if the addresfBlock
contains register elements; otherwise it is reserved.

2) Forabank:

1)\ memory defines all containing addressBlock elements are of this access type.

ii) register defines all containing addressBlock elements are of this access type.

iii) reserved defines all containing addressBlock elements are of this access type.

iv) Unspecified usage means the bank may contain a mixture of memory, register, and
reserved addressBlock elements.

b) volatile (optional) when true indicates the case of a write followed by read, or in the case of two

consecutive reads, there is no guarantee what is returned by the read on the second transaction or
that this return value is consistent with the write or read of the first transaction. The element implies
there is some additional mechanism by which these registers can acquire new values other than
reads/writes/resets and other access methods known to IP-XACT. If this element is not present, it is
presumed to be false for a field and unspecified for bank, addressBlock, or register. The volatile
element is of type boolean.
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c) access (optional) specifies the accessibility of the data in the address block. If the usage element is
reserved, this element has no meaning. If the access is not specified, the value shall be inherited
from the containing bank or default to read-write if this element is contained in a memoryMap.

i)  read-write defines, when the usage element is memory, the entire range is a RAM. If the
usage clement is register, then any access type for a register or alternate register is
allowed.

ii) read-only defines, when the usage element is memory, the entire range is a ROM. If the
usage element is register, then an access type shall be read-only for a register or alternate
register.

iii) write-only defines, when the usage element is memory, the entire range is a write-only
memory. If the usage element is register, then an access type shall be write-gnly or
writeOnce for a register or alternate register.

iv) read-writeOnce defines, when the usage element is memory, the entir¢ range is § RAM
that is writable once after power up. If the usage element is register, then'the accegs type
for a register or alternate register shall be read-only, read-writéOnce, write-oply, or
writeOnce.

v) writeOnce defines, when the usage element is memory, the entire range is a wrife-only
memory that is writable once after power up. If the usdage €lement is register, then the
access type for a register or alternate register shall be writeOnce.

d) | parameters (optional) details any additional parameters that'describe the address block for genera-
tor usage. See C.11.

See algo: SCR 8.3, SCR 8.4, SCR 8.6, SCR 8.7, SCR 8.9, S€R 8.10, SCR 8.11, SCR 8.13, and SCR §.14.

6.8.4.3 Example

The following example shows an address block starting at address 0x0 containing 64 addressable memory
locatiops of 8 bits, organized into larger 32-bit units.

<gpirit:memoryMap>

<spirit:addressBdock>
<spirit:name>ABl</spirit:name>
<spirit:baseAddress>0</spirit:baseAddress>
<spirttirange>64</spirit:range>
<spifit:width>32</spirit:width>
<spirit:usage>memory</spirit:width>
<spirit:volatile>false</spirit:volatile>

<spirit:access>read-write</spirit:access>

</spirit:addressBlock>
<spirit:addressUnitBits>8</spirit:addressUnitBits>

</spirit:memoryMap>
6.8.5 Bank
6.8.5.1 Schema

The following schema details the information contained in the bank element, which can appear in a
memoryMap eclement. It is of type addressBankType.
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spirit:addressBankType

O attributes

- spirit:bankAlignment
spirit:bankAlignmentType

Describes whether this bank's blocks are
aligned in ‘parallel’ or 'serial’.

fs pirit:displayName j‘

I:
4
L xs:string
spiritnameGroup [ == itype|xsisting |
Element name for display purposes.
Typically a few words providing a more
detailed and/or user-friendly name than

A group of elements for name (xs:name),
display Name and description

15piui..

Represen|
of addres
a bankAli
whether |
(occupy n
(occupy n
child blod
bit offset

6.8.5.]

The b4

horizo

a)

b)

AR
= enirit-dec crintinn |
T spirit:description |
s a bank of memory made up type | xs:string |
blocks or other banks. It has R —————
nment attribute indicating Full description string, ty pically for

s blocks are aligned in ‘parallel’
b adjacent bit fields) or ‘serial

) contiguous addresses). Its

s do not contain addresses or

P Description

|
|
I
|
it:addressBankType |

documentation

[ attributes
grp_spirit:long.att

{se this attribute group on long integer
elements for which the schema supiies a

spirit:address Specifier [ = ;spirit:baseAddress dffaf‘tfminpiatinb,m; _ ‘
|type] spirit:scaledNonNegativelnteger

G e
{ | SPirit:prompt |

This group of elements describes an h e

absolute or relative address of an address. Base of adndaddress block, bank,dsubsg\ace xs:string

Jock i . map or address space. Expressed as the Tdefault| Base Address:
.E lock in @ memory map number of addressable units fromthe, = | Siioloim T T !

Note that this is a group, not an element. containing memory Map or localMeghoryMap. Provides a string used to prompt the user

It does not appear in the XML, but its for user-resolved property values.

contents may .

spirit:addressBlock
spirit:bankedBlockType

An address block within the bank. No
address information is supplied.

spirit:bank
p
spirit:bankedBankType

A nested bank of blocks within a bank.
No address information is supplied.

spirit:subspaceMap i
‘ type ‘ spirit:bankedSubspaceType

A subspace map within the bank. No
address information is supplied.

spirit:bankBase [5

This group of elements is'eommon to top
level banks and banked,banks.

This group of optional elements can be
used to provide additional descriptions to
an address block or bank.

|
|
|
|
| Note that this is a group, not an element.
| It does not appear in the XML, but its

| contents may.

= 1, spirit.vendorExtensions

nk element allows multiple addressBlocks, banks, or subspaceMaps to be concatenated together

ntally-or vertically as a single entity. It contains the following attributes and elements.

bankAlicnment (manr‘latnrv) attribute oroanizes the bank:
S =)

1)

2)

parallel specifies each item is located at the same base address with different bit offsets. The
bit offset of the first item in the bank always starts at 0, the offset of the next items in the bank
is equal to the widths of all the previous items.

serial specifies the first item is located at the bank’s base address. Each subsequent item is
located at the previous item’s address, plus the range of that item (adjusted for LAU and bus
width considerations, rounded up to the next whole multiple). This allows the user to specify
only a single base address for the bank and have each item assigned an address in sequence.

nameGroup is defined in C.1. The name of the addressBlock, subspaceMap, bank, and
memoryRemap shall be unique within the containing memoryMap, localMemoryMap, or
memoryRemap element.
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c) addressSpecifier group includes the following.

baseAddress (mandatory) specifies the starting address of the block. The baseAddress is expressed
in addressing units from the containing memoryMap/addressUnitBits or localMemoryMap/
addressUnitBits element. The type of this element is set to scaledNonNegativelnteger. The
baseAddress element is configurable with attributes from bool.prompt.att, see C.12. The prompt
attribute allows the setting of a string for the configuration and has a default value of “Base
Address:”.

d) bankBase group includes the following. This group is later used inside the bankedBaseType type to
create recursion.

1) addressBlock (multiple usage allowed) is an address block that makes up part of the bank. See
686

2) bank (multiple usage allowed) is a bank within the bank. This allows for“complex
configurations with nested banks. See 6.8.7.

3) subspaceMap (multiple usage allowed) is a reference to the master’s address map for in¢lusion
in the bank. See 6.8.9.

4) memoryBlockData group contains information about usage, access,)volatility, and other
parameters. See 6.8.4.

5) vendorExtensions adds any extra vendor-specific data relatedto_this bank. See C.10.
See aldo: SCR 8.2.
6.8.5.3 Example

The following example shows a serial bank with four memory blocks of 1 k units of 32-bit data. Tle only
addresp specified is 0x1 0000, but this causes address block ram0, raml, ram2, and ram3 to be mapped
to addfesses 0x10000, 0x11000, 0x11000 0x120.00, and 0x13000 respectively.

<gpirit:memoryMap>
<spirit:bank bankAlignment='"Serial">
<spirit:name>bankl</spitit:name>
<spirit:baseAddress>0%10000</spirit:baseAddress>
<spirit:addressBTock>
<spirit:name>ram0</spirit:name>
<spirit:ramnge>0x1000</spirit:range>
<spirit:width>32</spirit:width>
</spiritladdressBlock>
<spiritsaddressBlock>
{gpirit:name>raml</spirit:name>
<spirit:range>0x1000</spirit:range>
<spirit:width>32</spirit:width>
</spirit:addressBlock>
<spirit:addressBlock>
<spirit:name>ram2</spirit:name>
<spirit:range>0x1000</spirit:range>
<spirit:width>32</spirit:width>
</spirit:addressBlock>
<spirit:addressBlock>
<spirit:name>ram3</spirit:name>
<spirit:range>0x1000</spirit:range>
<spirit:width>32</spirit:width>
</spirit:addressBlock>
</spirit:bank>
<spirit:addressUnitBits>8</spirit:addressUnitBits>
</spirit:memoryMap>
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6.8.6 Banked address block
6.8.6.1 Schema

The following schema details the information contained in the addressBlock element, which can appear in a
bank element. It is of type bankedBlockType.

spirit:bankedBlockType
& attributes

e T
‘ "Splrll.ld [
‘ [RAARSILY

i

ID attribute for uniquely identifying an
element within its document. On
elements with spirit:resolv e attribute is
used to refer to this element and
otherwise can be used as a
documentation ID.

~ spirit:name

fype[ Nl |

Unique name

\fsplnt:displayName—:

7 —
spirit:nameGroup [ type|xsstring |
| Element name for display purpeses.
A group of elements for name (xs:name), | Typically a few words prgviding & more
display Name and description | detailed and/or user-friendlyinae than
| the spirit:name.
|

L o4a "

|type | xs:$tring [

ype V4

Full description string, ty pically for

An addregs block within the bank. No doctmentation
address iformation is supplied.

[ attributes

J spiritrange = ‘ grp spirit:long.promp{.att
‘ type‘ spirit:scaledPositivelnteger

Use this attribute group on long hteger
The address range of an address block. elements.
Expressed as the number of addressable
units accessible to the block. The range
and the width are related by the
following formulas:

number_of_bits_in_blox
spirit:addressU nitBits * spirit:range

(siboiSae
This group of elements describes the
number of addressablé units and the
width of a row of amaddress block in a

Note that this is)a group, not an element. 3 attributes

It does\notappear in the XML, but its = spiritwidth ‘ pre

contents may . _ =
type | xs:nonNegativelnteger - "
Use this attribute group on long integer

The bit width of a row in the address elements.
block. The range and the width are
related by the following formulas:

number_of_rows_in_block =
number_of_bits_in_block / spirit:width

long.prompt.att

number_of_bits_in_block =
spirit:addressUnitBits * spirit:range

number_of_rows_in_block =
number_of_bits_in_block / spirit:width

spirit:memoryBlockData

This group of optional elements can be
used to provide additional descriptions to
an address block or bank.

Note that this is a group, not an element.
It does not appear in the XML, but its
contents may.

address blocks in a memory map.
spirit:registerData

|
|
1
|
|
| This group of optional elements describes
|
|
|

This is a group of optional elements

arious fy o

the memory mapped registers of an
address block

Container for vendor specific extensions.
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6.8.6.2 Description

The addressBlock element inside a bank element describes a single, contiguous block of memory that is
part of a bank. The addressBlock element contains an id (optional) attribute that assigns a unique identifier
to the containing element for reference throughout the containing description. addressBlock contains the
following mandatory and optional elements.

a)  nameGroup group is defined in C.1. The name of the addressBlock, subspaceMap, and bank shall
be unique within the containing bank element.

b)  blockSize group includes the following.

1) range (mandatory) gives the address range of an address block. This is expressed as the
number of addressable units of the memory map The size of an addressable nnit 18 defined
inside the containing memoryMap/addressUnitBits or localMemoryMap/addresstpitBits
element. The type of this element is set to scaledPositivelnteger. The range. element is
configurable with attributes from long.prompt.att, see C.12.

2) width (mandatory) is the bit width of a row in the address block. The type ef this elemert is set
to nonNegativelnteger. The width element is configurable with attributes| from
long.prompt.att, see C.12.

¢) | memoryBlockData group contains information about usage, access, velatility, and other parameters.

See 6.8.4.

d) | registerData group contains information about the grouping of bits into registers and fieldls. See
6.10.2.

e) | vendorExtensions (optional) adds any extra vendor-spe€ific data related to the address blo¢k. See
C.10.

NOTEH-The bankedBlockType of an addressBlock element is althest identical to the addressBlockType of an afddress-
Block ¢lement (see 6.8.2); the only difference is there is no baseAddress and typeldentifier in the bankedBldckType
version

See aldo: SCR 7.5.

6.8.6.3 Example

See th¢ example in 6.8.5.3.
6.8.7 Banked bank
6.8.7.1 Schema

The following schéma details the information contained in the nested bank element, which can appear in
anothef bank.element. It is of type bankBankType.
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[ attributes

, SpiritbankAlignment
type \ spirit:bankAlignmentType

Describes w hether this bank's blocks are
aligned in 'parallel' or 'serial'.

type \ xs:Name

spirit:bank

type \ spirit:bankedBankType

Unique name

A Spirit:displayName |

—(spirit-nameGronp 1o = 1type | xs:string |

‘ ~ spirit:name

A nested bank of blocks within a bank.
. S ied

| Element name for display purposes.
A group of elements for name (xs:name), I Typically a few words providing a more
display Name and description | detailed and/or user-friendly name than
|
|
|

the spirit:name.

documentation
spirit:bankBase [7] ﬂ

This group of elements is common to top J

‘ Full description string, ty pically for
‘ level banks and banked banks.

6.8.7.2 Description

The bank element allows multiple address blocks, banks; or’ subspaceMaps to be to be concafenated
togeth¢r horizontally or vertically as a single entity. It contains the following attributes and elements.

a) | bankAlignment (mandatory) attribute organizes-the bank:

1)  parallel specifies each item is located at the same base address with different bit offsets. [The bit
offset of the first item in the bank-always starts at 0, the offset of the next items in the pank is
equal to the widths of all the previous items.

2) serial specifies the first item 1s located at the bank’s base address. Each subsequent jtem is
located at the previous.item’s address, plus the range of that item (adjusted for LAU and bus
width considerations,\rounded up to the next whole multiple). This allows the user to $pecify
only a single base.address for the bank and have each item assigned an address in sequejlce.

b) | nameGroup group(is\defined in C.1. The name of the addressBlock, subspaceMap, and bank shall

be unique within the containing bank element.

c) | The bank element of type bankedBankType contains the bankBase group. This group is dlefined
inside the'bank element of type addressBankType. See 6.8.5. The effect of its inclusion here freates
recursionl; whereby banks maybe included inside banks included inside banks.

NOTE+-A banked bank is similar to a bank in a memory map (see 6.8.5); the only difference is there is no baseAddress
elemenf ima’bank of type bankedBankType.

See also: SCR 8.2.
6.8.7.3 Example

The following example shows a serial bank with two memory blocks of 1 k units of 32-bit data. The only
address specified is 0x10000, but this causes address block ram0O and bankRaml to be mapped to
addresses 0x10000 and 0x11000, respectively. The memory bank bankRam1 is made up of two parallel
memory blocks each with 16 bits of data.

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4
93 IEEE Std 1685-2009

<spirit:memoryMap>
<spirit:bank bankAlignment="serial">

<spirit:name>bankl</spirit:name>

<spirit:baseAddress>0x10000</spirit:baseAddress>

<spirit:addressBlock>
<spirit:name>ramO</spirit:name>
<spirit:range>0x1000</spirit:range>
<spirit:width>32</spirit:width>

</spirit:addressBlock>

<spirit:bank bankAlignment="parallel">
<spirit:name>bankRaml</spirit:name>

<spirit:addressBlock>
<spirit:name>raml.0</spirit:name>
<spirit:range>0x1000</spirit:range>
<spirit:width>16</spirit:width>
</spirit:addressBlock>
<spirit:addressBlock>
<spirit:name>raml.l</spirit:name>
<spirit:range>0x1000</spirit:range>
<spirit:width>16</spirit:width>
</spirit:addressBlock>
</spirit:bank>
</spirit:bank>
<spirit:addressUnitBits>8</spirit:addressUnitBits>
<Aspirit:memoryMap>

6.8.8 Banked subspace
6.8.8.1 Schema

The following schema details the information contained in the subspaceMap element, which can appear in
a banK element. It is of type bankSubspaceType.

‘ & attributes

» spirit:masterRef

1 |type]xs:Name

For subspaceMap elements, this attribute ‘
identifies the master that contains the ‘

‘ address space to be mapped.

A subspace map within the bank. No
address information is supplied.

spirit:nameGroupOptional

Element name for display purposes.
Typically a few words providing a more
detailed and/or user-friendly name than
the spirit:name.

A group of elements for name (xs:name),
display Name and description where the
name is optional

= [

r
|
|
N spirit:subspaceMap L |
ype,| spirit:bankedSubspaceType L
|
I
|
|
|
|
|
! spirit:description

C 2

documentation

Any parameters that may apply to the
subspace reference.

44441444
[
¥
»
o
S
k-
o
g
o
3
o
&
@
=
)
0

Full description string, ty pically for ‘
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6.8.8.2 Description

The subspaceMap element allows a bank to map the address space of a master interface into the bank. It
contains the following elements.
masterRef attribute contains the name of the master interface whose address space needs to be
mapped. This shall reference a bus interface name with an interface mode of master (see 6.5.3). The
master interface shall also be referenced by a second interface through a slave/bridge/masterRef

a)

b)

©)
d)

See als
6.8.8.
The fo

memol

<A

element, and the bridge element shall also have the opaque attribute set to true.

nameGroupOptional group is defined in C.2. The name of the addressBlock, subspaceMap, and

bank shall be unique within the containing bank element.

0: SCR 8.2.

B Example

'y map starting at address 0x1000.

pirit:component>..
<spirit:busInterfaces>
<spirit:busInterface>
<spirit:name>Ml</spirit:name>
<spirit:master>
<spirit:addressSpaceRef\spirit:addressSpaceRef="memAS1”\>
</spirit:master>
</spirit:busInterface>
<spirit:busInterface>
<spirit:name>M2</spdrit:name>
<spirit:master>
<spirit:addressSpaceRef spirit:addressSpaceRef="memAS2”\>
</spirit:master>
</spirit:busInterface>
<spirit:bus¥nterface>
<spirit:mname>S</spirit:name>
<spirdit:slave>
<spirit:memoryMapRef spirit:memoryMapRef="memMap"/>

</spirit:slave>
</spirit:busInterface>

spirit:busTnterface

letail \ditional ] e fo the sul Map SeeC 11

vendorExtensions adds any extra vendor-specific data related to the subspaceMap. See,C.1].

[lowing example shows an address space from master M1 mapped into_thé_slave interface S nj
map sfarting at address 0x0000. An address space from master M2 is mapped into the slave intel

<spirit:bridge spirit:masterRef="M1" spirit:opaque="true"/
<spirit:bridge spirit:masterRef="M2" spirit:opaque="true"/

emory
face S

<spirit:addressSpaces>
<spirit:addressSpace>
<spirit:name>memAS1</spirit:name>
<spirit:range>0x1000</spirit:range>
<spirit:width>32</spirit:width>
</spirit:addressSpace>
<spirit:addressSpace>
<spirit:name>memAS2</spirit:name>
<spirit:range>0x1000</spirit:range>
<spirit:width>32</spirit:width>
</spirit:addressSpace>
</spirit:addressSpaces>
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<spirit:memoryMaps>
<spirit:memoryMap>
<spirit:name>memMap</spirit:name>
<spirit:bank bankAlignment="serial">
<spirit:name>memBank</spirit:name>
<spirit:baseAddr baseAddress>0x0000</spirit:baseAddress>
<spirit:subspaceMap spirit:masterRef="M1">
<spirit:name>submapl</spirit:name>
</spirit:subspaceMap>
<spirit:subspaceMap spirit:masterRef="M2">
<spirit:name>submap2</spirit:name>
</spirit:subspaceMap>
</spirit:bank>
</spirit:memoryMap>

</spirit:memoryMaps>
</Aspirit:component>

6.8.9 Bubspace map

6.8.9.1 Schema

The fo]lowing schema details the information contained in the subspaceMap element, which can appear in
a memloryMap element. It is of type subspaceRefType.

lrspiri!:subs paceRefType
0 attributes ‘

,spiritmasterRef
‘ype s Rame |

For subspaceMap elements, this attribute
‘ | identifies the master that contains the

address space to be mapped.

" s piril:segmentRef—‘
"iype[xsName

,,,,, g
Refemce to a segment of the ‘
addressSpace of the masterRef attribute.

‘ spiritname ‘

spirit:su

pspaceMap spirit:nameGroup |
[subspaceRefType

[iype [spi
A group of elements for name (xsiname),
Maps in an ddress subspace from across group 0 ) Typically a few words providing a more

refers by nane to the master bus I the spirtname.
interface onfthe other side of the bridge.
It must matgh the masterRef attribute of
a bridge elefhent on the slave interface, fiype| xsstring ‘
and that bridge element must be ‘

| Element name for display purposes. ‘

display Name and description | il x
a bus bridgd Its masterRef attribute play Ipt detailed and/or user-friendly name than
| = Siritdescrintion |
. I spiritdescription

designated §s opaque. Full description string, ty pically for

documentation

D attributes ‘
grp spirit:long.att
Use this attribute group on long infeger
= elements for which the schema suplies a ‘

=spirit: default t attribute.
Any parameters that may apply to the pirit: pecifier @J,W"'ﬁbase/\ddfess i fefault promp attribute.
subspace reference. [type[ spirit:scaledNonNegativelnteger ! spiritprompt

i
P
Th f elements describe:
e e o, Base of an address blodk, bank, subspace 1
block in a memory map. map or address space. Expressed as the |default| Base Address: |
number of addressable units from the s

Note that this is a group, not an element. containing memory Map or localMemory Map. Provides a string used to prompt the user
It does not appear i the XML, but its for user-resolv ed property values.

contents may . ‘

Container for vendor specific extensions.

6.8.9.2 Description

The subspaceMap element maps the address space of a master interface from an opaque bus bridge into the
memory map. It contains the following elements.
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a)

b)

d)

masterRef (mandatory) attribute contains the name of the master interface whose address space
needs to be mapped. This shall reference a bus interface name with an interface mode of master (see
6.5.3). The master interface shall also be referenced by a second interface through an slave/bridge/
masterRef element, and the bridge element shall also have the opaque attribute set to true.
segmentRef (optional) references a segment in the addressSpace referred by the masterRef
attribute. If the segmentRef attribute is not present, the entire addressSpace is presumed to be
referenced.

nameGroup group is defined in C.1. The name of the addressBlock, subspaceMap, bank, and
memoryRemap shall be unique within the containing memoryMap, localMemoryMap, or
memoryRemap element.

addressSpecifier granp inclndes the fnl]nwing

e)

See alg
6.8.9.

The fo|
map st
memof

<A

baseAddress (mandatory) specifies the starting address of the block. The baseAddress is exILressed
in addressing units from the containing memoryMap/addressUnitBits or localMemoryMap/
addressUnitBits element. The type of this element is set to scaledNonNegativelntegedr. The
baseAddress element is configurable with attributes from long.att, see C.12. The'prompt aftribute

allows the setting of a string for the configuration and has a default value of “Base Address:].

parameters (optional) details any additional parameters that apply to the.subspaceMap. See|C.11.

vendorExtensions (optional) adds any extra vendor-specific data related to the subspaceMgp. See
C.10.

0: SCR 9.9 and SCR 3.18.

B Example

[lowing example shows an address space from master M1 mapped into the slave interface S njemory
arting at address 0x0000. An address space frem master M2 is mapped into the slave intefface S
'y map starting at address 0x1000.

pirit:component>..
<spirit:busInterfaces>
<spirit:busInterfacel
<spirit:name>Ml</spirit:name>
<spirit:masterp
<spirit:addressSpaceRef spirit:addressSpaceRef="memAS1”\>
</spiritSmaster>
</spiritbusInterface>
<spirit:bwsInterface>
<spirit:name>M2</spirit:name>
&Spirit:master>
<spirit:addressSpaceRef spirit:addressSpaceRef="memAS2”\>
</spirit:master>
</spirit:busInterface>

pirit-bunsTnterface

<spirit:name>S</spirit:name>
<spirit:slave>
<spirit:memoryMapRef spirit:memoryMapRef="memMap"/>
<spirit:bridge spirit:masterRef="M1" spirit:opaque="true"/>
<spirit:bridge spirit:masterRef="M2" spirit:opaque="true"/>
</spirit:slave>
</spirit:busInterface>
</spirit:busInterfaces>
<spirit:addressSpaces>
<spirit:addressSpace>
<spirit:name>memAS1l</spirit:name>
<spirit:range>0x1000</spirit:range>
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<spirit:width>32</spirit:width>
</spirit:addressSpace>
<spirit:addressSpace>
<spirit:name>memAS2</spirit:name>
<spirit:range>0x1000</spirit:range>
<spirit:width>32</spirit:width>
</spirit:addressSpace>
</spirit:addressSpaces>
<spirit:memoryMaps>
<spirit:memoryMap>
<spirit:name>memMap</spirit:name>
<spirit:subspaceMap spirit:masterRef="M1">

Trettrranm e t<Aspirttrram
<spirit:baseAddr baseAddress>0x0000</spirit:baseAddress>
</spirit:subspaceMap>
<spirit:subspaceMap spirit:masterRef="M2">
<spirit:name>submap2</spirit:name>
<spirit:baseAddress>0x1000</spirit:baseAddress>,
</spirit:subspaceMap>
</spirit:memoryMap>
</spirit:memoryMaps>
<Aspirit:component>

6.9 Remapping
6.9.1 Memory remap
6.9.1.1 Schema

The following schema details the information contained in the memoryRemap element, which can [appear
in a mgmoryMap element. It is of type memoryRemap Type.
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6.9.1.]

The nf

spirit:tmemoryRemapType

A attributes

spirit:state
type] xs:string

State of the component in w hich the
memory map is active.

R

ID attribute for uniquely identifying an
element within its document. On
elements with spirit:resolve attribute is
used to refer to this element and
otherwise can be used as a
documentation ID.

Additional memory map elements that
are dependent on the component state.

? Description

mappe|

spirit:nameGroup [

display Name and description

A group gléments for a memory Map

A group of elements for name (xs:name),

;spirit:name
type | xs:Name

Unique name

1 :di

|type | xs:string ]
To T TSNP

Element name-for display purposes.

Typically a.few Words providing a more

detailed andjor uSer-friendly name than

the spirit:name.

I
I
I
I
- -
| ispigit:description |

A

Full description string, ty pically for
documentation

~a spirit:addressBlock
type\ spirit:addressBlockType

This is a single contiguous block of
memory inside a memory map.

’spirit:bank =
type] spirit:addressBankType ]

Represents a bank of memory made up
of address blocks or other banks. It has
a bankAlignment attribute indicating
whether its blocks are aligned in 'parallel'
(occupy ing adjacent bit fields) or 'serial'
(occupy ing contiguous addresses). Its
child blocks do not contain addresses or
bit offsets.

L spirit:subspaceMap -
type] spirit:subspaceRefType ]

Maps in an address subspace from across
a bus bridge. Its masterRef attribute
refers by name to the master bus
interface on the other side of the bridge.
It must match the masterRef attribute of
a bridge element on the slave interface,
and that bridge element must be
designated as opaque.

_

emoryRemap element describes additional addressBlocks, banks, and subspaceMaps t
1 enrthe referencing slave bus interface in a specific remap state. If multiple memoryRema

hat are

p/state

attributes are active, then the first memoryRemap listed shall be selected. The memoryRemap element
contains an id (optional) attribute that assigns a unique identifier to the containing element for reference
throughout the containing description. This element contains the following elements, attributes, and groups.

a)

b)

state attribute (mandatory) identifies the remap state name for which the optional memory map
element are active. The state attribute shall reference a remapState/name in the containing
description. The state attribute of all memoryRemap elements contained in a single memoryMap
element shall be unique. The state attribute is of type string. See 6.9.2.

nameGroup group is defined in C.1. The name of the addressBlock, subspaceMap, bank, and
memoryRemap shall be unique within the containing memoryMap element.

memoryMap group (optional) is any number of the following.
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1) addressBlock describes a single block. See 6.8.2.
2) bank represents a collections of address blocks, banks, or subspace maps. See 6.8.5.
3) subspaceMap maps the address subspaces of master interfaces into the slave’s memory map.
See 6.8.9.
6.9.1.3 Example

This is an example of a memory that is read-write in the normal state, but in state lock is remapped to be a
read-only memory.

<dpirit:memoryMaps>
<spirit:memoryMap>
<spirit:name>mmapl</spirit:name>
<spirit:memoryReMap spirit:state="normal">
<spirit:addressBlock>
<spirit:name>abl</spirit:name>
<spirit:baseAddress>0x0000</spirit:baseAddress>
<spirit:range>4096</spirit:range>
<spirit:usage>memory</spirit:usage>
<spirit:access>read-write</spiritiJaccess>
</spirit:addressBlock>
</spirit:memoryRemap >
<spirit:memoryReMap spirit:state="lock">
<spirit:addressBlock>
<spirit:name>ablreaddnly</spirit:name>
<spirit:baseAddress>0x0000</spirit:baseAddress>
<spirit:rangex4096</spirit:range>
<spirit:usage>memory</spirit:usage>
<spiritwraccess>read-only</spirit:access>
</spiritsaddressBlock>
</spiritfmemoryRemap >
</spirit smemoryMap>

<Aspirit:metiryMaps>

6.9.2 Remap states

6.9.2.1 Schema

The following schema details the information contained in the remapStates element, which may appear as
an element inside a component element. This element may contain one or more remapState elements.
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e |
(oo 3 oA —.

Element name for display purposes.
A group of elements for name (isiname, | Typically a Fesw words prowiding a rmore
displayame and description | detailed andfor user-Friendly name than
the spiritiname.

e [xsstring

e i [ Full deseription string, typically For
v 1 documnentation

Contains 4 list of rernap state nammes and 1. H Er
: atiribies
assoriated port walues Contains  list of ports and walues in :
vemapPort and 3 st of registers and : —
walues that when all evaluate to true : spiriportilameRef

state, The name attibute identifes the
name of the state. If a st of remapPorts
andjor remapRegisters is ot defined then
oo Fortha o1 s

sehich tell the decoder to enter this remap : Spirt:porthiame

Esniri(:re.-nlapPorl

6.9.2.1
A re
define
rema
addres

refers

remap

a)

b)

6.9.2.

This i}

defined. [EE [Zor scaleaMar Nenat s ieger

Lt oF parts and their valuss that shall
inwake this remap state. 1.
Contains the name and waluz of a part an
the component, the valuz indicates the logic Inder for gmegioreeyne
valug which this port must take 1o eFrect the nnrber bhcuoedh 1ok oo o
rernapping. The portMapRef attibute stores port,
the fame of the port which takes that valus.

This attribute identifies a sianal o the
companent which aFects the companent's

. Peust be a
ht For the

P Description

apStates element describes a set of one or more remapState clements. ‘Each remapState ¢
a conditional remap state where each state is conditioned by/a‘remap port specified
ort clement. A remapState element does not specify remapping addresses. The rem
kes are defined by the memoryRemap clement (of a memoryMap element) and its state a
o the remapState element’s name explained in this subclause!

State contains the following elements and attributes.

nameGroup group is defined in C.1. The name“element shall be unique within the con
remapStates element.

remapPorts (optional) contains a list of xremapPort elements. remapPort (mandatory) sf

this remap state. All elements shall.be true for the remap state to be enabled. The type of tl
ment is of scaledNonNegativelnteger. This element contains the logical value of the single {
specified by the following twocattributes.

1) portNameRef (mandatory) attribute is the name of the port in the containing descript
which this logioy value comparison is assigned. The portNameRef attribute is d
portName. See-6.11.3.

2) portIndex (optional) attribute references the index of a port in the containing description]
the port:being referenced is vectored. The portIndex attribute is of type nonNegativeln

8 Example

anexample of the remapState element with the state name of boot. The example specifies aj

lement
with a

apping
tribute

faining

ecifies

when the remap state gets effective. A collection of remapPort elements make up the condition for

nis ele-
bort bit

jon for
f type

, when
reger.

remap

state ¢
remap

state called normal is in effect when the port gets the logic value of 0x00.

<spirit:component>

<spirit:remapStates>
<spirit:remapState>
<spirit:name>boot</spirit:name>
<spirit:remapPorts>
<spirit:remapPort spirit:portNameRef="doRemap">0x01
</spirit:remapPort>
</spirit:remapPorts>
</spirit:remapState>

attedboot s Treffect when the port ramed doRemap gets the togic vatue of 0x0 1, wihiteanother
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<spirit:remapState>
<spirit:name>normal</spirit:name>
<spirit:remapPorts>
<spirit:remapPort spirit:portNameRef="doRemap">0x00
</spirit:remapPort>
</spirit:remapPorts>
</spirit:remapState>
</spirit:remapStates >
</spirit:component>
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6.10 Registers
6.10.1 Register data
6.10.1.1 Schema

The following schema details the information contained in the registerData group that may appear as an
element inside the addressBlock element.

- - spiritregister

! 0..
spirit:registerData [ = \ ) ) *

| A single register

|

L

This group of optional elements describes
the memory mapped registers of an
address block Lo - peal

A structure of registers and registerfiles

6.10.1.2 Description

The rdgisterData group describes registers and register files. The contdining register/name elements, the
registgr/alternateRegister/name elements and the registerFile/naie ¢€lements shall be unique within the
contaiing addressBlock element. The registerData group contains)these elements.

a) | register (optional) defines a list of registers contained, in-this addressBlock. See 6.10.2.
b) | registerFile (optional) defines a list of register filés'contained in this addressBlock. See 6.1(.2.

6.10.2 Register
6.10.2.1 Schema
The following schema details the information contained in the register element, which is contained in the

registdrData group that may appear-asiah element inside the addressBlock element. This element degcribes
a regisfer.
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& attributes
spiritid |

1D attribute for uniquely identifying an
element within its document. On
elements with spirit:resolv e attribute is
used to refer to this element and
otherwise can be used as a
documentation ID.

Espirit:name

type

Unique name

C 620144
1685-2009

SpirtTAmeSroT = R
| Element name for display purposes.
A group of elements for name (xs:name), | Typically a few words providing a more
display Name and description | detailed and/or user-friendly name than
|

the spirit:name.

A single register

Full description string, ty pically for
documentation

Dimensions a register array, the
semantics for dim elements are the same
as the C language standard for the

lay out of memory in multidimensional
arrays.

“' J;spirit:addressoffset

‘type ‘ spirit:scaledNonNegativelnteger ‘

Offset from the address block's baseA ddress
or the containing register file's

addressO ffset, expressed as the number,ofs
addressU nitBits from the containing

memory Map or localMemory Map.

spirit:registerDefinitionGroup.

Register definition specific infermation

|

|

r—== === =8N ----
- - spirit:alternateRegisters
| T A ————
Alternate definjtions for the current
register

Container for vendor specific extensions.

6.10.2.2 Description

A register element describes a register in an address block or register file. The bits in the regig
numbepred from size-1 down to O, with bit zero (0) being the least significant bit. The register ¢
contaifs an id (optional) attribute that assigns a unique identifier to the containing element for re
throug ini ipti

ister contains the Fn]ln\ving elements

ter are
lement
ference

a) nameGroup group is defined in C.1. The register/name, registerFile/name, and register/
alternateRegisters/alternateRegister/name element shall be unique within the containing

addressBlock or registerFile element.

b) dim (optional) assigns an unbounded dimension to the register, so it is repeated as many times as the

value of the dim elements. For multi-dimensional register arrays, the memory layout is presu

med to

follow the IEEE Std 1666™-2005 [B4] (SystemC) language rules. The dim element is of type

nonNegativelnteger.

¢) addressOffset (mandatory) describes the offset from the start of the containing addressBlock or
registerFile element. The addressOffset is expressed in addressing units from the containing
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d)
e)
f)

g)

memoryMap/addressUnitBits or  localMemoryMap/addressUnitBits  element. The
addressOffset clement is of type scaledNonNegativelnteger.

registerDefinitionGroup group describes additional elements for a register. See 6.10.3
alternateRegisters (optional) describes alternate description for the containing register. See 6.10.4

parameters (optional) describes any parameter names and types when the register width can be
parameterized. See C.11.

vendorExtensions (optional) adds any extra vendor-specific data related to this register. See C.10.

See also: SCR 7.1, SCR 7.2, SCR 7.3, SCR 7.4, SCR 7.5, SCR 7.7, SCR 7.8, SCR 7.9, SCR 7.13, SCR 8.3,
SCR 8.4, SCR 8.5, SCR 8.7, SCR 8.8, and SCR 8.9.

6.10.2

The fo

<

6.10.3

6.10.3

The fg
contai

dqpirit:register>

.3 Example

lowing example shows a register with its subelements.

<spirit:name>control</spirit:name>

<spirit:description>Control register</spirit:descriptiier>

<spirit:addressOffset>0x8</spirit:addressOffset>

<spirit:size>32</spirit:size>

<spirit:access>read-write</spirit:access>

<spirit:field>
<spirit:name>enable</spirit:name>
<spirit:description>Enables the receifer</spirit:description>
<spirit:bitOffset>0</spirit:bitOffset>
<spirit:bitWidth>1</spirit:bitWid&h>

</spirit:field>

<spirit:field>

<=-= L=

</spirit:field>

spirit:register>

Register definition group
.1 Schema

llowing schema details’ the information contained in the registerDefinitionGroup group, which is
led in the register.element. This group describes register definition information.
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I

|

: Identifier name used to indicate that
| multiple register elements contain the
| exact same information for the elements
|
|
|
|
|

in the registerDefinitionGroup.
[ attributes

‘ grp spirit:long.prompt.att ‘

Use this attribute group on long integer
elements.

L P TR 1
{SpifitifegiStel‘DefiniﬁonG"OUP Indicates whether the data is volatile.

Register definition specific information

=

1, Spirit:access i
T

1type

Indicates the accessibility of the data in
the address bank, address block, register
or field. Possible values are 'read-write',
'read-only', 'write-only', 'writeO nce' and
'read-writeO nce'. If not specified the
value is inherited from the containing
object.

I
I
L
I
I
I
I
I
I
I
I
I
I
I
L

Register value at reset.

|
|
|
|
.

Describes individual bit fields within the
register.

6.10.3.2 Description

A regiterDefinitionGroup group contains the following elements.

a) | typeldentifier (optional) indicates multiple register elements with the same typeldentifiey in the
same description contaih\the exact same information for the elements ipn the
registerDefinitionsGroup:

b) | size (mandatory) is_the ‘width of the register, counting in bits. The type of this element i set to
positivelnteger. Fhesize element is configurable with attributes from long.prompt.att, see CJ12.

c) | volatile (optional) when true indicates in the case of a write followed by read, or in the case|of two
consecutiverreads, there is no guarantee as to what is returned by the read on the second tranpaction
or that\this return value is consistent with the write or read of the first transaction. The glement
implies there is some additional mechanism by which this register can acquire new values othier than
by/reads/writes/resets and other access methods known to IP-XACT. If this element is not fresent,

d) access (optional) indicates the accessibility of the register. If this is not present, the access is
inherited from the containing addressBlock. There are several choices.

1) read-write: Both read and write transactions may have an effect on this register. Write
transactions may affect the contents of the register and read transactions return a value related
to the values in the register.

2) read-only: A read transaction to this address returns a value related to the values in the register.
A write transaction to this register has undefined results.

3) write-only: A write transaction to this address affects the contents of the register. A read
transaction to this register has undefined results.
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4)

5)

read-writeOnce: Both read and write transactions may have an effect on this register. Only the
first write transaction, after an event that caused the reset value of the register to be loaded, may
affect the contents of the register and read transactions return a value related to the values in the
register.

writeOnce: Only the first write transaction, after an event that caused the reset value of the reg-
ister to be loaded, affects the contents of the register. A read transaction to this register has
undefined results.

e) reset (optional) indicates the value of the register’s contents when the device is reset. See 6.10.7.

f)  field (optional) describes any bit fields in a register. See 6.10.8.

See al§o: SCR 7.1, SCR 7.2, SCR 7.3, SCR 7.4, SCR 7.5, SCR 7.7, SCR 7.8, SCR 7.9, SCR 7.135S(R 8.3,

SCR 8|4, SCR 8.5, SCR 8.7, SCR 8.8, SCR 8.9, SCR 8.11, SCR 8.12, SCR 8.14, and SCR 8.15:

6.10.3.3 Example

The fo]lowing example shows a register with its subelements. The register containis|a one bit field.

<dpirit:register>

<Aspirit:redgister>

6.10.4 Alternate registers

6.10.4.1°Schema

<spirit:name>status</spirit:name>
<spirit:description>Status register</spirigsdescription>
<spirit:addressOffset>0x4</spirit:addresg@ffset>
<spirit:size>32</spirit:size>
<spirit:access>read-only</spirit:aceess>

<spirit:field>

</spirit:field>

<spirit:name>dataReady</spixi't:name>
<spirit:description>Indicates that new data is available in the
receiver holding register</spirit:description>
<spirit:bitOffset>0</spirit:bitOffset>
<spirit:bitWidth>1</spirit:bitWidth>

<spirit:volatile>true</spirit:volatile>

The following schema details the information contained in the alternateRegisters element, which is
contained in the register element that may appear as an element inside the addressBlock element. This
element describes a list of alternate registers.
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3 attributes
| :
e spirit:id
\type xs:ID |
1D attribute for uniquely identifying an
element within its document. On
elements with spirit:resolv e attribute is
used to refer to this element and

otherwise can be used as a
documentation ID.

=spiritname

Unique name

spirit:displayName |

777777777 )

r P N < N b \‘L—T
- 17sglflt:i|tg'lla!f|i&97l518157 = spirit:alternateRegister £]——| spirit:nameGroup |5 .= ltype|xs:string
Alternate iions-Earth " — Element name for display purposes.

register

6.10.4.2 Description

Ty picaly & Tew Tov]
detailed and/or user-friéndly|
the spirit:name.

OroUprOt-eteTTeTS-foT-TTET™
Alternate definition for the current register display Name and description

S, _
= ‘splrlt.descnptlon |
\type xsistring
R T e

Full description string, ty picd
documentation

“spifit:alternate Grou
spirit:alternateGroups [ v il

type | xs:Name

Defines a list of grouping names that this ~
register description belongs. 1.0

description belongs.

—(spir\t:alternateRegisterDefinitionGroup
<7

|
| Alternate register file defnition specifie,
| information
P —m————— —
:7 In spirit:parameters

[ A collection of parahieters.
|

L —l‘spirit:vendorExtensions
e

Container for vendor specific extensions.

ding a more
name than

lly for

Defines a grouping name that this register

The alfernateRegisters (optional) element contains an unbounded list of alternateRegister elements. An

alternpteRegister element contains an_alternate definition for the containing register

The

alternfiteRegister element contains an ‘id” (optional) attribute that assigns a unique identifier [to the
contaijing element for reference throughout the containing description. alternateRegister contajns the

follow|ng elements.

a)

b)

¢)

d)

e)

or registerFile element.

description belongs. alternateGroup (mandatory) defines a grouping name for this alternatg

alternateGroup clement is of type Name.

nameGroup group is defined in C.1. The register/name, registerFile/name, and register/ajterna-
teRegisters/alternateRegister/name element shall be unique within the containing addressBlock

alternateGroups (mandatory) defines an unbounded list of grouping names for which this alternate

regis-

ter description. All alternateGroup elements shall be unique for each containing registdr. The

alternateRegisterDefinitionGroup group describes additional elements for an alternate register. See

6103

parameters (optional) describes any parameter names and types when the register width can be

parameterized. See C.11.

vendorExtensions (optional) adds any extra vendor-specific data related to this register. See C.10.

See also: SCR 7.1, SCR 7.2, SCR 7.3, SCR 7.4, SCR 7.7, SCR 7.8, SCR 7.9, SCR 7.13, SCR 8.3, SCR 8.4,
SCR 8.5, SCR 8.7, SCR 8.8, SCR 8.9, SCR 8.11, SCR 8.12, SCR 8.14, and SCR 8.15.

6.10.4.3 Example

The following example shows a register with an alternate register definition that is a group called transmit.
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<spirit:register>

<spirit:name>control</spirit:name>
<spirit:addressOffset>0x8</spirit:addressOffset>
<spirit:size>32</spirit:size>
<spirit:access>read-write</spirit:access>
<spirit:field>
<spirit:name>enable</spirit:name>
<spirit:description>Enables the receiver</spirit:description>
<spirit:bitOffset>0</spirit:bitOffset>
<spirit:bitWidth>1</spirit:bitWidth>
</spirit:field>
<spirit:alternateRegisters>

6.10.5

<spirit:alternateRegister>
<spirit:name>control</spirit:name>
<spirit:access>read-only</spirit:access>
<spirit:field>
<spirit:name>enable</spirit:name>
<spirit:description>Enables the transmitter</
spirit:description>
<spirit:alternateGroups>
<spirit:alternateGroup>transmit</sp¥rit:alternateGroup>
</spirit:alternateGroups>
</spirit:field>
</spirit:alternateRegister>
</spirit:alternateRegisters>
spirit:register>

Alternate register definition group

6.10.5.1 Schema

The fg
which
inform)

llowing schema details the information contained in the alternateRegisterDefinitionGroup
is contained in the alternateRegister element. This group describes alternate register de
ation.

—_— - - - - —— - 1
|

\;spirit:type Identifier
T
1type

Identifier name used to indicate that
multiple register elements contain the
exact same information for the elements
in the alternateRegisterDefinitionGroup.

xs:Name

[Eyy .
n spirit:volatile
(type| s boolean |

Indicates w hether the data is v olatile.

N
|

1= ae
|- spirit:access |
2

group,
[inition

(soirit-alternateRegisterDefinitionGraun T xs T
Lsp 7 =

Ttvuoal epirit Tuoe-l
24 P

Indicates the accessibility of the data in
the address bank, address block, register
or field. Possible values are 'read-write',
'read-only', 'write-only', 'writeO nce' and
'read-writeO nce'. If not specified the
value is inherited from the containing
object.

Alternate register file defnition specific
information

qr spirit:reset

T

r
|
|
|
|
|
|
|
|
L
|
|
|
|
|
|
_
u
|
|
|
|
|
|
|
|
|
|
-

Describes individual bit fields within the
register.
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6.10.5.2 Description

A alternateRegisterDefinitionGroup group contains the following elements.

a) typeldentifier (optional) indicates multiple register elements with the same typeldentifier in the
same description contain the exact same information for the elements in the
alternateRegisterDefinitionsGroup.

b) volatile (optional) when true indicates in the case of a write followed by read, or in the case of two
consecutive reads, there is no guarantee as to what is returned by the read on the second transaction
or that this return value is consistent with the write or read of the first transaction. The element
implies there is some additional mechanism by which this register can acquire new values other than
by reads/writes/resets and other access methods known to IP-XACT. If this element is not present,
no presumptions can be made about its value. The volatile element is of type boolean.

c) | access (optional) indicates the accessibility of the register. If this is not present, the acess is
inherited from the containing addressBlock. There are several choices.

1) read-write: Both read and write transactions may have an effect on thi§ register Write
transactions may affect the contents of the register and read transactions teturn a value [related
to the values in the register.

2) read-only: A read transaction to this address returns a value related te’'the values in the r¢gister.
A write transaction to this register has undefined results.

3) write-only: A write transaction to this address affects the contents of the register. A read
transaction to this register has undefined results.

4) read-writeOnce: Both read and write transactions may have an effect on this register. Oply the
first write transaction, after power up, may afféct the contents of the register and read
transactions return a value related to the values i the register.

5) writeOnce: Only the first write transactionyafter power up, to this address affects the cpntents
of the register. A read transaction to this«egister has undefined results.

d) | reset (optional) indicates the value of theregister’s contents when the device is reset. See 6.10.7.

e) | field (optional) describes any bit fields-in a register. See 6.10.8.

See aldo: SCR 7.1, SCR 7.2, SCR 7.3, SER 7.4, SCR 7.7, SCR 7.8, SCR 7.9, SCR 7.13, SCR 8.3, SCR 8.4,
SCR 8|5, SCR 8.7, SCR 8.8, and SER&.9.

6.10.6 Register file
6.10.6.1 Schema
The following schefiia details the information contained in the registerFile element, which is contajned in

the registerData-group that may appear as an element inside the addressBlock element. This glement
descriljes a fegister file.
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& attributes

I spiritid |
I
\type| xs:iD

1D attribute for uniquely identifying an
element within its document. On
elements with spirit:resolv e attribute is
used to refer to this element and
otherwise can be used as a
documentation ID.

~spirit:zname

Unique name
= e lritolicnlagNama |
\’splrlt:dlsplayName |
" ! stril 1
spirit:nameGroup [ = Mype|xsstring |
Element name for display purposes.

Ty piCatty = feTr-TroTts prov =TT

display Name and description

|
I
| detailed and/or user-friendly name than
| the spiitname.

[ TSR

C *,splrlt.descnptlon |

[ - g
12 SPirftregisterFile []—— /type[xsistring |
o —CA - .

0..0 Full description string, ty pically for

documentation

A strudture of registers and register files

= —
|

spirit:dim i

Dimensions a register array, the
semantics for dim elements are the same
as the C language standard for the

lay out of memory in multidimensional
arrays.

J;s pirit:addressOffset ‘
‘ type ‘ spirit:scaledNonNegativelnteger ‘

Offset from the address block's baseA ddress
or the containing register file's

addressO ffset, expressed as the number of
addressUnitBits from the containing

.= memory Map or localMemory Map.

Identifier name used to indicate that
multiple registerFile elements contain the
exact same information except for the
elements in the
registerFileInstanceGroup.

& attributes

_spiritrange ] ‘ grp spirit:long.prompf.att
‘ type ‘ spirit:scaledPositivelnteger

spirit:registerFileDefinitionGroup [

Register file defnition specifie.information

Use this attribute group on long fteger
The range of a register file. Expressed as elements.
the number of addressable units
accessible to the block. Specified in units
of addressU nitBits.

spirit:registerData |7

This group of optional elements describes
the memory mapped registers of an
address block

! A collection of parameters.
|
L —:lspirit:vendorExtensions

Container for vendor specific extensions.

6.10.6.2 Description

A registerFile element describes a grouping of registers in an address block or register file. The registerFile
element contains an id (optional) attribute that assigns a unique identifier to the containing element for
reference throughout the containing description. registerFile contains the following elements.

a) nameGroup group is defined in C.1. The register/name, registerFile/name, and register/
alternateRegisters/alternateRegister/name element shall be unique within the containing
addressBlock or registerFile element.

b) dim (optional) assigns an unbounded dimension to the register, so it is repeated as many times as the
value of the dim elements. For multi-dimensional register arrays, the memory layout is presumed to
follow the IEEE Std 1666-2005 [B4] (SystemC) language rules. The dim element is of type
nonNegativelnteger.
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c¢) addressOffset (mandatory) describes the offset from the start of the containing addressBlock or
registerFile element. The addressOffset is expressed in addressing units from the containing
memoryMap/addressUnitBits or  localMemoryMap/addressUnitBits  element. The
addressOffset element is of type scaledNonNegativelnteger.

d) registerFileDefinitionGroup group describes additional elements for a register file.

1) typeldentifier (optional) indicates multiple register elements with the same typeldentifier in
the same description contain the exact same information for the elements in the
registerDefinitionsGroup.

2) range (mandatory) gives the range of a register file. This is expressed as the number of
addressable units of the register file. The size of an addressable unit is defined inside the

. J . < set to
Ipt.att,

scaledPositivelnteger. The range element is configurable with attributes from long.pro.
see C.12.

3) registerData group contains information about the grouping of bits into registers and| fields.
See 6.10.2.

e) | parameters (optional) describes any parameter names and types when the. register width |can be
parameterized. See C.11.

<

f) | vendorExtensions (optional) adds any extra vendor-specific data related to this register. See|C.1

See aldo: SCR 7.6, SCR 7.7, and SCR 7.14.

6.10.6.3 Example

The following example shows a register file within an address.block starting at address 0x200. The fegister
file is B2 bytes in length and contains two registers at an absolute address of 0x200 and 0x204 within the
addresf block.

<4qpirit:addressBlock>
<spirit:name>abname</spirit:hame>
<spirit:baseAddress>0x0</spirit:baseAddress>
<spirit:range>0x1000</spirit:range>
<spirit:width>32</spirit:width>
<spirit:registerFille>
<spirit:namexstatus</spirit:name>
<spirit:des@ription>Status register</spirit:description>
<spirit:addressOffset>0x200</spirit:addressOffset>
<spirit:wange>32</spirit:range>
<spirits'register>
&Spirit:name>control</spirit:name>
<spirit:addressOffset>0x0</spirit:addressOffset>
<spirit:size>32</spirit:size>
<spirit:access>read-write</spirit:access>
pirit:field
<l== .0 ==>
</spirit:field>
</spirit:register>
<spirit:register>
<spirit:name>status</spirit:name>
<spirit:addressOffset>0x4</spirit:addressOffset>
<spirit:size>32</spirit:size>
<spirit:access>read-only</spirit:access>
<spirit:field>
<l== .0 ==
</spirit:field>
</spirit:register>
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</spirit:registerFile>
<spirit:addressUnitBits>8</spirit:addressUnitBits>
</spirit:addressBlock>
6.10.7 Register reset value

6.10.7.1 Schema

The following schema details the information contained in the reset element, which may appear as an
element inside the register element. This element describes the reset value of the register.

3 attributes

[E—
spirit:value — ‘ grp spirit:long.prompt.att ‘
type | spirit:scaledNonNegativelnteger

Use this attribute group on loAg integer
The value itself. elements.

A attributes

— ‘ grp.spirit:long.prompt.att ‘
't irit: ledNonNegativelnt
L Xp?is—p[l wscaledfoniegativelnteger | Usé this-attribute group on long integer

Mask to be anded with the value before elemenits.
comparing to the reset value.

Register value at reset.

= spirit:mask

6.10.7.2 Description

The repet element describes the value of a register at reset:It'has the following subelements.

a) | value (mandatory) contains the actualnréset value. The value element is of type
scaledNonNegativelnteger. The value element is configurable with attributes from long.prompt.att,
see C.12.
b) | mask (optional) defines which bits of the register have a known reset value. The mask element is of
type scaledNonNegativelnteger.“The mask element is configurable with attribute§ from
long.prompt.att, see C.12.
A 1 bit in the mask means_the corresponding bit of the register has a known reset value; p 0 bit
means it does not. All bits of the value that correspond to 0 bits of the mask are ignordd. The
absence of a mask element is equivalent to a mask of the same size as the register consisting of all
1 bits.

6.10.7.3 Example

The following.example shows a reset value. Any register with this reset value has bit 7 and bits 5 doyn to 1
set to lpgic- 07 and bits 6 and 0 set to a logic 1 on reset.

<spirit:reset>
<spirit:value>0x41</spirit:value>
<spirit:mask>0xFF</spirit:mask>
</spirit:reset>

6.10.8 Register bit fields
6.10.8.1 Schema

The following schema details the information contained in the field element, which may appear as an
element inside the register element. This element describes a bit field of a register.
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ltype]xsiD

ID attribute for uniquely identifying an
element within its document. On
elements with spirit:resolv e attribute is
used to refer to this element and
otherwise can be used as a
documentation ID.

Espirit:name

type s e |

Unique name

|, Spirit:displayName |

spirit:nameGroup [F} =

Element name for display purposes.

A group of elements for name (xs:name),

|
I spirif:fi \ F Nz | Typically a few words providing a more
b display Name and description | detailed and/or user-friendly name than
L}@g 3 | the spirit:name.

" ‘fspirit:descripticn |

Describps individual bit fields within the T“'_t.—r

registel jtype|xs:string |
Full description string, ty pically\for’
documentation

type | xs:nonNegativelnteger

Offset of this field's bit 0 from bit 0 of the
register.

Espirit:type Identifier !

(ypelxs:iName

rF 20 Y
Identifier name used to indicate that
multiple field elements contain the exact
same information for the elements in the
fieldD efinitionG roup.

|
(B
|
|
|
|
L
L

& attributes

_spirit:bitWidth = ‘ grp spirit:long.promptatt ‘
type | xs:positivelnteger . . .

Use this attribute group on long ijteger
Width of the field in bits. elements.

spirit:fieldData

Additional field data

J spirit:parameters
N =

= s pirit:bitOffset ‘

»
Container for vendor specific extensions.

6.10.8.2 Description

A field element oféaregister describes a smaller bit field of a register. The field element containg an id
(optioggal) attribute that assigns a unique identifier to the containing element for reference throughput the
contaifping description. field contains the following elements.

a) | nameGroup group is defined in C.1. The name element shall be unique within the confaining
register or alternateRegister element.

b) bitOffset (mandatory) describes the offset (from bit O of the register) where this bit field starts. The
bitOffset clement is of type nonNegativelnteger.

c) fieldDefinitionGroup group describes additional elements for a field.

1) typeldentifier (optional) indicates multiple fields elements with the same typeldentifier in the
same description contain the exact same information for the elements in
fieldDefinitionsGroup.

2) bitWidth (mandatory) is the width of the field, counting in bits. The bitWidth element is of
type postivelnteger. The bitWidth eclement is configurable with attributes from
long.prompt.att, see C.12.
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3) fieldData group describes additional elements for a field. See 6.10.10.

d) parameters (optional) details any additional parameters that describe the field for generator usage.
See C.11.

e) vendorExtensions (optional) adds any extra vendor-specific data related to this field. See C.10.

See also: SCR 7.2, SCR 7.4, SCR 7.9, SCR 7.10, SCR 7.11, and SCR 7.12.

6.10.8.3 Example

The following example shows a 1-bit field with its subelements.

<dqpirit:field>

<spirit:name>paritySelect</spirit:name>
<spirit:displayName>Parity Select</spirit:displayName>
<spirit:description>Selects parity polarity (0=odd parity, 1lzeveén
parity)</spirit:description>
<spirit:bitOffset>2</spirit:bitOffset>
<spirit:bitWidth>1</spirit:bitWidth>

<Aspirit:field>

6.10.9 Field data group
6.10.9.1 Schema

The following schema details the information contained in the'fieldData group, which is contained inside
the field element. This group describes the optional properties-of a field.
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‘fspirit:volatilej‘

Indicates w hether the data is volatile. The presumed value
is 'false' if not present.

-
|
|
|
|

Indicates the accessibility of the data in the address bank,
address block, register or field. Possible values are
'read-write', 'read-only', 'write-only', 'writeO nce' and
'read-writeO nce'. If not specified the value is inherited from
the containing object.

| Enumerates specific values that can be assigned to the bit
| field.
e

| 4‘:spirit:modifiedWriteVaIue
-

If present this element describes the modification of field
data caused by a write operation. 'oneToClear' means that
in a bitwise fashion each write data bit of a one will clear
the corresponding bit in the field. 'oneToSet' means that in
a bitwise fashion each write data bit of a one will set the
corresponding bit in the field. 'oneToToggle' means that in
a bitwise fashion each write data bit of a one will toggle the
corresponding bit in the field. 'zeroToClear' means that in a
bitwise fashion each write data bit of a zero will clear the
corresponding bit in the field. 'zeroToSet' means that in a
bitwise fashion each write data bit of a zero will set the
corresponding bit in the field. 'zeroToToggle' means that in
a bitwise fashion each write data bit of a zero will toggle
the corresponding bit in the field. 'clear' means any write to
this field clears the field. 'set' means any write to the field
sets the field. 'modify' means any write to this field may
modify that data. If this element is not present the write
operation data is written.

spritfieldData [ ==

Additional field data

4‘ spirit:writeValueConstraint

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
-
|
|
| The legal values that may be written to a field. If not
| specified the legal values are not specified.

\Espirit:readAction |

|

|

|

| A list of possible actions for a read to set,the\field after the

| read. 'clear’ means that after a read thefield is cleared. 'set'
| means that after a read the field is set. 'madify' means

| after a read the field is modified. Ifinot present the field

| value is not modified after a read,
|

|

|

|

|

|

|

& attributes

= R
=S
[ spirit'testable Constraint for an automated register test routine.

|type Lxs:boolean = 'unconstrained' (default) means may read and write all legal
T - - === values. 'restore’ means may read and write legal values
Can the field be tested with an automated register test but the value must be restored to the initially read value
routine. The presumed value is true if not specified. before accessing another register. 'writeAsRead' has

limitations on testability where only the value read before a
write may be written to the field. 'readOnly" has limitations
on testability where values may only be read from the
field.

.2 Description

ldData group contains the following elements.

a)

b)

v ; ae-or-t-the-ease! of two
consecutive reads, there is no guarantee as to what is returned by the read on the second transaction
or that this return value is consistent with the write or read of the first transaction. The element
implies there is some additional mechanism by which this field can acquire new values other than by
reads/writes/resets and other access methods known to IP-XACT. If this element is not present, it is
presumed to be false. The volatile element is of type boolean.

access (optional) indicates the accessibility of the field. If this is not present, the access is inherited
from the containing register. There are several choices.

1) read-write: Both read and write transactions may have an effect on this field. Write
transactions may affect the contents of the field and read transactions return a value related to
the values in the field.
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d)

2

2)

read-only: A read transaction to this address returns a value related to the values in the field. A
write transaction to this field has undefined results.

3) write-only: A write transaction to this address affects the contents of the field. A read
transaction to this field has undefined results.

4) read-writeOnce: Both read and write transactions may have an effect on this field. Only the
first write transaction, after power up, may affect the contents of the field and read transactions
return a value related to the values in the field.

5) writeOnce: Only the first write transaction, after power up, to this address affects the contents

of the field. A read transaction to this field has undefined results.

enumeratedValues (optional) describes a name for different values of a field. See 6.10.10.

modifiedWriteValue (optional) element to describe the manipulation of data written to a fie
value shall be one of oneToClear, oneToSet, oneToToggle, zeroToClear, Izerg
zeroToToggle, clear, set, or modify. If the modifiedWriteValue element is not specified, th
written to the field is the value stored in the field.

oneToClear means in a bitwise fashion each write data bit of a one shall clear (set to ze
corresponding bit in the field.

oneToSet means in a bitwise fashion each write data bit of a one'ghall set (set to of
corresponding bit in the field.

oneToToggle means in a bitwise fashion each write data bit of a one’shall toggle the corresp|
bit in the field.

zeroToClear means in a bitwise fashion each write data“bit of a zero shall clear (set to zg
corresponding bit in the field.

zeroToSet means in a bitwise fashion each write\data bit of a zero shall set (set to of
corresponding bit in the field.

zeroToToggle means in a bitwise fashion each write data bit of a zero shall toggle the corresp
bit in the field.

clear means after a write operation all bits in the field are cleared (set to zero).
set means that after a write operation’/all bits in the field are set (set to one).
modify means that after a write operation all bits in the field may be modified.

writeValueConstraint (optional) describes a set of constraint values that are the only valy
can be written to this field. If writeValueConstraint is not present, no constraint values are
for this field. See 6401 1.

readAction (opfional) describes an action that happens to a field after a read operation hg
clear indicates the field is cleared after a read operation. set indicates the field is set after|
operation.‘medify indicates the field is modified in some way after a read operation. If read
not specified, the field is not modified after a read operation.

testable (optional) defines if the field is testable by a simple automated register test. If this

d. The
ToSet,
b value

ro) the
le) the
pnding
ro) the
he) the

pnding

es that
lefined

ppens.
a read

A ction

is not

present, testable is presumed to be true. The testable element is of type boolean.

testConstraint (optional) attribute defines the constraint for the field during a simple automated

register test.

unConstrained (default) indicates there are no restrictions on the data that may be written or
read from the field. restore indicates the field’s value shall be restored to the original value
before accessing another register. writeAsRead indicates the field shall only be written to a
value just previously read from the field. readOnly indicates the field shall only be read.

6.10.9.3 Example

The following example describes a field with a write behavior that sets a field bit if the value written is a 1
and a read behavior that reads the written value and afterwards clears the register.

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4
117 IEEE Std 1685-2009

<spirit:field>
<spirit:name>interrupt</spirit:name>
<spirit:bitOffset>0</spirit:bitOffset>
<spirit:bitWidth>1</spirit:bitWidth>
<spirit:modifiedWriteValue>oneToSet</spirit:modifiedWritevValue>
<spirit:readAction>clear</spirit:readAction>

</spirit:field>

See also: SCR 7.2, SCR 7.4, SCR 7.9, SCR 7.10, SCR 7.11, and SCR 7.12.

6.10.10 Enumeration values

6.10.10.1 Schema

The fqllowing schema details the information contained in the enumeratedValues elem¢nt, whigh may
appear|as an element inside the field element.

D attributes

77777 B

| spiritusage

| Type [xsistring

Idefaut [ read-wite |

Usage for the enumeration. ‘read for a software read

access. 'write' for a software write access. 'read-writeffor a
software read or write access.

Unique name
- =] Cee spiri
| SPI 5] pirit:

,,,,, I<Spiritispaghame |

Enumerates sfecific values that can be assigned to the bit e
field.

g type xs:strin
Enumerates specific values that can be assigned to the bit l B o 9
field. The name of this enumerated value. This may be
used as a token in generating code.

A group 6f clements for name (sname), display Name and | Element name for display purposes. Typicdlly a few words
desriplitg providing a more detailed and/or user-fienfly name than
I the spirt:name.

s === ==
L I3spiritdescription |

ttypexsisting

Full description string, ty pically for documehtation

spiritvalue
spirit:scaledinteger

Enumerated bit ield value.

Container for vendor specific extensions.

6.10.10.2 Description

The erfumeratedValues element describes a list of name and values pairs for the given field.

a) | usage (optional) attribute defines the software access condition under which this name value|pair is
valid. Possible values are read, write, and read-write (default).

b) | nameGroup, group is defined in C.1. All name elements shall be unique within the containing
enumeratedValues clement.

¢) | values(mandatory) defines the value to assign to the specified name. The value element is pf type

scaledInteger.
d) sad o wtaciosac ( 41 N add 4 d o dat latad tao tha 3 S
YUIIUVUT I7VAIVIISIUILS \UIJ uuucu} aulas uu‘y vAllIa VuIiIuur DPL/\/ILI\J Uata 1Tviatvu tu IS vituinvratlr n. ee

6.10.10.3 Example

The following example shows two enumerated values for a 1-bit field: 0 for oddParity and 1 for
evenParity.

<spirit:enumeratedValues>
<spirit:enumeratedvValue>
<spirit:name>oddParity</spirit:name>
<spirit:description>oddParity</spirit:description>
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<spirit:value>0</spirit:value>

</spirit:enumeratedvalue>

<spirit:enumeratedvValue>
<spirit:name>evenParity</spirit:name>
<spirit:description>evenParity</spirit:description>
<spirit:value>1</spirit:value>

</spirit:enumeratedvalue>

</spirit:enumeratedValues>

See also: SCR 7.10 and SCR 7.11.

6.10.11 Write value constraint

6.10.1

The following schema details the information contained in the writeValueConstraint glement, whi
appearfas an element inside the field element.

1.1 Schema

—
spirit:writeValueConstraintType

‘ Espirit:writeAsRead
type[xs:boolean |

writeAsRead indicates that only a value immediately réad
before a write is a legal value to be written.

stpiri!:useEnumeratedVaIues ‘

j———q-———=— == —— [type] xs:boolean N
| Spirit:y riteValueConstraint | = .
L'YEeLSEi tw riteValueConstraintType i useEnumeratedV alues indicates thatronly W rite

The legal
specified tf

6.10.1

The w
writter]

a)

alues that may be written to a field. If not
e legal values are not specified.

,,,,,,,,,,,, | ‘ enumeration value shall be legal valdes te'be written.

_ = attributes
~spiritminimum

h may

Use this attribute group on long integer eld

‘ |type] §pirit:scaledNonNegativelnteger T ‘ 9'p spiritlong.prompt.att ‘
=

ments.

. The minimum legal value that may be written to a field
—eee ]

‘ B attributes

~spirit:maximum

‘ grp spirit:long.prompt.att ‘

Use this attribute group on long integer elf

‘type‘ spirit:scaledNonNegativelnteger T

pments.

t The maximum legal value that may be written to a field

1.2 Description

FiteValueConstraint element describes a set of constraint values that are the only values that
to this fieldnIf.writeValueConstraint is not present, the legal values for this field are not def

writeAsRéad (mandatory) if true implies the only legal value to write to this field is 3

writeAsRead element is of type boolean.

b)

©)

d)

can be
ned.

value

preyiously read from this field. If writeAsRead is not present, it is presumed to be falge. The

values specified in the useEnumeratedValues element for this field. If useEnumeratedVa

are the
lues is

not present, it is presumed to be false. The useEnumeratedValues clement is of type boolean.

minimum (mandatory) contains the minimum value that may be written to this field. The minimum
element is of type scaledNonNegativelnteger. The minimum element is configurable with

attributes from long.prompt.att, see C.12.

maximum (mandatory) contains the maximum value that may be written to this field. The
maximum element is of type scaledNonNegativelnteger. The maximum element is configurable

with attributes from long.prompt.att, see C.12.

See also: SCR 7.10 and SCR 7.11.
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6.10.11.3 Example

The following example is for a two-bit field that only allows the values 0, 1, and 2 to be written.

<spirit:writeValueConstraint>
<spirit:minimum>0x0</spirit:minimum>
<spirit:maximum>0x2</spirit:maximum>

<spirit:writeValueConstraint>
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6.11 Models

6.11.1

6.11.1

Model

.1 Schema

The following schema details the information contained in the model element, which may appear as an
element inside the component element.

spirit:modelType

6.11.1

The mlodel element describes the views, ports, and model-related parameters of a component. A

elemer

a)

b)

6.11.2

6.11.2

The f9

|
‘ - -1 spirit:views
Do
|
|

,,,,,,,,,,

View container

[ . ‘
I spirit:model D—- Foooo oo

o - .*'F 1+ -, spirit:ports [
itype] spiritmodelType o SPIntports L ‘

7777777777 |
Model information. ‘ :

‘ Lo spirit:modelParameters

Model parameter name v.alue pairs
L container

.2 Description

t may contain the following.

views (optional) contains a list of all the views for this object. An object may have many d
views. An RTL view may describe the source hardware module/entity with its pin interface;
ware view may define the source device driver C file with its . h interface; a documentatio
may define the written specificationof this IP. See 6.11.2.

ports (optional) contains the listef ports for this object. A ports is an external connection fi
object. An object may only-have one set of ports that shall be valid for all views. See 6.11.3.

modelParameters (optional) contains a list of parameters that are needed to configure a

model

fferent
a soft-
n view

om the

model

implementation specified in a view. An object shall only have one set of model parameters that are

valid for all views.(See 6.11.20.
Views
.1 Schema

[lowing schema details the information contained in the views element, which may appea

as an

elemen

tnside a model element. T'his element may contain one or more view elements.
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spirit:nameGroupNMTOKEN

A group of elements for
name(xs:NMTOKEN), display Name and

description

Es pirit:envidentifier

1.0

‘ Defines the hardware environment in
which this view applies. The format of
the string is
language:tool:v endor_extension, with
each piece being optional. The language
must be one of the ty pes from
spirit:fileTy pe. The tool values are
defined by the SPIRIT Consortium, and
include generic values "*Simulation" and

T YTNESTSX0 TMPIy - any To0T o7 e
indicated ty pe. Having more than one

‘ envIdentifier indicates that the view

applies to multiple environments.

spi erarchyRef

spirit:libraryRef Type

References an IP-XACT design or
configuration document (by VLNV) that
provides a design for the component

A atteib utes

,,,,,,,, spirit:strict [

=
|

spirit:language e 1type xs:boolean ]

ftype[xsitoken T Idefault|false |

The hardware description langudge used A value of 'true' indicates that this alue
such as "verilog" or "vhdl". Ifithe: must match the language being
attribute "strict" is "true",this value must generated for the design.
match the language being, for
the design.

oo B e
[y o spirit:viewTyp

1.0

View confainer
Itype | xs;string |
- y 2 S

Languag@e specific name to identity the

model. Verilog or Sy stemV erilog this is

thesmodule name. For VHDL this is, with

()’ the entity (architecture) name pair or

Without, a single configuration name. For

SystemC this is the class name. ‘

I 3 |

! spirit:defaultFileBuilder )

- —
I type | spirit:fileBuilderType
|

|
e e

|
| Default command and flags used to build
| derived files from the sourceName files in
| the referenced file sets.

|

Espirit:locaIName
type [xshame |

Refers to a fileSet defined within this
description.

Container for white box element
references.

6.11.2.2 Description

A views element describes an unbounded set of view elements. Each view element specifies a representation
level of a component. It contains the following elements.

a) nameGroupNMToken group is detailed in C.4. The name elements shall be unique within the
containing views element.

b) envldentifier (mandatory) designates and qualifies information about how this model view is
deployed in a particular tool environment. The format of the element is a string with three fields
separated by colons [ : ] in the format of Language: Tool:VendorSpecific. The regular expression that
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d)

is used to check the string is [A-Za-z0-9 +\*\]*:[A-Za-z0-9 +\*\.]*:[A-Za-z0-9 +\*\.]* The
sections are:

1))

2)

Language indicates this view may be compatible with a particular tool, but only if that
language is supported in that tool, e.g., different versions of some simulators may support two
or more languages. In some cases, knowing the tool compatibility is not enough and may be
further qualified by language compatibility, e.g., a compiled HDL model may work in a
VHDL-enabled version of a simulator, but not in a SystemC-enabled version of the same
simulator.

Tool indicates this view contains information that is suitable for the named tool. This might be
used if this view references data that is tool-specific and would not work generically, e.g., HDL
models that use simulator-specific extensions

3)

Vendors shall publish lists of approved tool identification strings. These strings shall)¢ontain
the tool name, as well as the company’s domain name, separated by dots. Som¢ examples of
well-formed tool entries are:

designcompiler.synopsys.com
ncsim.cadence.com
modelsim.mentor.com

This field can alternatively indicate generic tool family compatibility, in¢luding
*Simulation and *Synthesis. To support transportability of created data filep, it is
important to use the published, generally recognized, tool(designation when referencing|a tool.
See IP-XACT standard tool names for envldentifier{B14].

VendorSpecific can be used to further qualify tool ‘and language compatibility. This can e used
to indicate additional processing information, may be required to use this model in a pafticular
environment. For instance, if the model .issa SWIFT simulation model, the apprppriate
simulator interface may need to be enabled-and activated.

Any or all of the envIdentifier fields may.be used. Where there are multiple environments forf which

a particular view is applicable, multipl¢-envIdentifier elements can be listed.

All of the information for a view, shall be in the containing component. Specifically, the fileSets
that are referenced in a view shall contain entries for all of the required files. If a view|in the
component contains a hierarchyRef, other views shall not assume the inclusion of files in alfileSet
referenced through that ‘hierarchyRef. The implementation details for this view hgs two

possibilities.

The first possibility 1§ a hierarchical view that uses the hierarchyRef clement. In this case:

The second possibility is a non-hierarchical view that references a file set. In this case:

hierarchyRef (mandatory) references a hierarchical design from a view of a component. This
element\is required only if the view is used to reference a hierarchical desigh. The
hierarehyRef element is of type libraryRefType, it contains four attributes to specify a unique
VENV. See C.7.

iy

2)

3)

tanmguage(optiomat)specifiesthe HDEusedforaspecific-view,; for exampte; vertliog or
vhdl. The language element is of type token. This may have an attribute strict (optional) of
type boolean; if true the language shall be strictly enforced. If this attribute is not present, its
effective value is false.

modelName (optional) is a language-specific identifier of the model. For Verilog or System-
Verilog, this is the module name. For VHDL, this is, with () ’s, the entity (architecture) name
pair or, without () ’s, a configuration name. For SystemC, this is the sc_module class name.
The modelName element is of type string.

defaultFileBuilder (optional) is an unbounded list of default file builder options for the
fileSets referenced in this view. This contains all the same elements as the element fileBuilder.
See 6.13.5.
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4) fileSetRef (optional) is an unbounded list of references to fileSet names within the containing
document or another document referenced by the VLNV. See C.8.

5) constraintSetRef (optional) is an unbounded list of references to constraint sets, valid timing
constraints for a view. constraintsSets are only defined for wire style ports. The
constraintSetRef element is of type NMTOKEN. See 6.11.9.

6) whiteboxElementRefs (optional) contains references to white box elements of a component
that are valid for this view. If the view contains an implementation of any of the white box
elements for the component, the view section shall include a reference to that whitebox
element, with a string providing a language-dependent path to enable the DE to access the
whitebox element. See 6.15.

7) parameters (optional) details any additional parameters that describe the view. See €l ].

e) | vendorExtensions (optional) adds any extra vendor-specific data related to the view~See C.10.

See aldo: SCR 14.3.

6.11.2.3 Example

The fo]lowing is an example of a non-hierarchical view element with the name of vhdlsource.

<dqpirit:views>
<spirit:view>
<spirit:name>vhdlsource</spirit:namé>
<spirit:envIdentifier>:modelsimfmentor.com:</spirit:envIdentifier
<spirit:envIdentifier>:ncsimicadence.com:</spirit:envIdentifier>
<spirit:envIdentifier>:veos@synopsys.com:</spirit:envIdentifier>
<spirit:envIdentifier>:designcompiler.synopsys.com:
</spirit:envIdentifier>
<spirit:language>vhdl</spirit:language>
<spirit:modelName>leon2_Uart(struct)</spirit:modelName>
<spirit:fileSetRef>
<spiratudocalName>fs-vhdlSource</spirit:localName>
</spirit:fileSetRef>
<spirit:constraintSetRef>normal</spirit:constraintSetRef>
</spirit:view>

<Aspikit:views>

6.11.3 Component ports
6.11.3.1 Schema

The following schema defines the information contained in the ports element, which may appear within a
component.
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{ spirit:portType
=s pirit:name
type | spirit:portName
Unique name
spirit:nameGroupPort [ =
| Element name for display purposes.
A group of elements for | Typically a few words providing a more
name(portName), display Name and | detailed and/or user-friendly name than
description | the spirit:name.
|oE s T
. J’Isplrlt.descrlptlon

Full description string, ty pically for
documentation

et - irit: t I
- 1 spirit:ports [ , Spirit:por dl

v S type[ spiritportType ]

Port conthiner =

1.0
Describes port characteristics.

6.11.3.2 Description

The pprts element defines an unbounded list of port clements. Each port element describes a

|
|
|
|
|
-

spirit:wire
type | spirit:portWireType

Defines a port whose ty pe resolves to
simple bits.

Port style

spirit:transactional +
|type] spirit:portTransactionalType

Defines a port that implements or uses a
service that can be implemented with
functions or methods.

r

|

| Indicates how a netlister accesses a p
| 'ref' means accessed by reference
|

|

|

|

(default) and 'ptr' means accessed
through a pointer.

Port access characteristics.

Es pirit:portAccessHandle !

This is ty pically a function call or array|
element reference in systemC.

If present, is a method to be used to gp!
‘ hold of the object representing the por{.

single

faining

values.

. See

externgl port on the component.
a) | nameGroupPort gfoup is defined in C.4. The name elements shall be unique within the con|
ports element.
b) | Each port.shall be described as a wire or transactional port.

1) wire(mandatory) defines ports that transport purely binary values or vectors of binary
See 6.11.4.2.

2) transactional (mandatory) defines all other styles of ports, typically used for TLN
6.11.16.

c) access (optional) defines the access for a port.

1) portAccessType (optional) indicates to a netlister how to access the port. The portAccessType
has one of two possible values ref or ptr. If ref (the default), a netlister should access the port
directly and, if ptr, it should access the port with a pointer.

2) portAccessHandle (optional) indicates to a netlister the method to be used to access the object
representing the port. This is typically a function call or array element reference in
IEEE Std 1666-2005 [B4] (SystemC). The portAccessHandle is of type string.

d) vendorExtensions (optional) adds any extra vendor-specific data related to the port. See C.10.
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This example shows a component with a wire port (c1k) and two transactional ports (initiator and

target).

<spirit:ports>
<spirit:port>
<spirit:name>clk</spirit:name>
<spirit:wire>

<spirit:direction>in</spirit:direction>

</spirit:wire>

</spirit:port>

<spirit:port>
<spirit:name>initiator</spirit:name>
<spirit:transactional>

<spirit:service>

<spirit:serviceTypeDefs>

<spirit:serviceTypeDef>

</spirit:serviceTypeDef>
/spirit:serviceTypeDefs>
</spirit:service>
</spirit:transactional>
</spirit:port>
<spirit:port>
<spirit:name>initiator{)spirit:name>
<spirit:transactional>

<spirit:service>

<Spirit:serviceTypeDefs>
<spirit:serviceTypeDef>
<spirit:typeName>read write if
</spirit:typeName>
</spirit:serviceTypeDef>
</spirit:serviceTypeDefs>

</spirit:service>

<spirit:initiative>requires</spirit:initidative>

<spirit:typeName>read writélif</spirit:typeName>

<spiritrinitiative>provides</spirit:initiative>

</spirit:transactional>
</spirit:port>

</spirit:ports>
6.11.4 Component wire ports

6.11.4.1 Schema

The following schema details the information contained in the wire element, which may appear as an

element inside the top-level component/model/port element.
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spirit:portWireType

O attributes

1
|

! spiritallLogicalDirections Allowed

\type \xs:boolean |
|default| false [

—  True if logical ports with different directions
from the physical port direction may be
mapped onto this port. Forbidden for phantom
ports, which alwayss allow logical ports with all
direction value to be mapped onto the phy sical
port. Also ignored for inout ports, since any
logical port may be mapped to a phy sical inout
port.

st pirit:direction ‘
|type | spirit:componentPortDirectionType |

T ekiOR iAoy Omp o T o
directions for a port are 'in' for input ports, ‘out'
for output port and ‘inout! for bidirectional and
tristate ports.

A value of 'phantom' is also allowed and
define a port that exist on the IP-XACT
component but not on the HDL model.

spirit:pvire
type| sgrit:portWireType

Defines 4 port whose ty pe resolves to
simple bifs.

A attributes

‘ grp, spirit:long.prompt.htt ‘ ‘

[opiriclert_____ |
type | xs:nonNegativelnteger
g 9 Usthis attribute group on long infeger

The optional elements left and right can elements.
be used to select a bit-slice of a port
vector to map to the bus interface.

|
LAt =
Specific left and right vector bounds.

Signal width is
max(left, right)-min(left, right)+1 When the

bounds are not present, a scalar port is
assumed.

A attributes

‘ grp spirit:long.prompt.htt ‘

[epiricriont____/ Nl
-t e | xs:nonNegativelntéger
VP 9 S Use this attribute group on long infeger

The optional element§ Jeft and right can elements.
be used to select aBit-slice of a port
vector to map to the.bus interface.

The group of wire ty pe definitions. If no
match to a viewName is found then the
default language ty pes are to be used.
See the User Guide for these default

ty pes.

‘ - 7s;iri7t:;e;tt;r

List of constraintSet elements fona
component port.

6.11.4.2 Description

The wire element describes.the\properties for ports that are of a wire style. A port can come in two different
styles, [wire or transactional..A wire port applies for all scalar types (e.g., VHDL std logic and Yerilog
wire) and vectors of scaldrs. Scalar types in VHDL also include integer and enumeration values; hgwever,
scalarg in IP-XACTFonly include binary values that relate to a single wire in a hardware implementat{on.

A wirg port transports purely binary values or vectors of binary values; IP-XACT does not support tri-state
or mulfiple strength values.

The wire element contains the following elements.

a) allLogicalDirectionsAllowed (optional) attribute defines whether the port may be mapped to a port
in an abstractionDefinition with a different direction. The default value is false. The allLogical-
DirectionsAllowed attribute is of type boolean. See 5.3.

b) direction (mandatory) specifies the direction of this port: in for input ports, out for output ports, and
inout for bidirectional and tri-state ports. phantom can also be used to define a port that only exists
on the [IP-XACT component, but not on the implementation referenced from the view.

¢) vector (optional) determines if this port is a scalar port or a vectored port. The left and right vector
bounds elements inside the vector element are those specified in the implementation source. The
port width is max (left,right) — min (left,right) +1. The left and right elements are of type
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nonNegativelnteger. The left and right elements are configurable with attributes from
long.prompt.att, see C.12.

The left element means first boundary, the right element, the second boundary. left may be larger
than right and left may be the MSB or LSB (right being the opposite). The left and right elements
are the (bit) rank of the left-most and right-most bits of the port.

When the vector element is present and the left and right elements are not equal, the port is defined
as a multi-bit vector port. When the vector element is present and the left and right elements are
equal, the port is defined as a single-bit vector port. When the vector element and the left and right
elements are not present, the port is defined as a scalar port.

d) wireTypeDefs (optional) describes the ports type as defined by the implementation, see 6.11.5.

e) [driver (optional) defines a driver that may be attached to this port if no other object is conndcted to
this port. This allows the IP to define the default state of unconnected inputs. A wire style pgrt may
only define a driver element for a port if the direction of the port is in or inout. See als0)6.11.6

f) | constraintSets (optional) defines multiple set of constraints on a port used for synthesis or other
operations. See 6.11.11.

See aldo: SCR 6.5, SCR 6.6, SCR 6.7, and SCR 6.12.

6.11.4.3 Example

The following examples show how the vector elements are used when mapping to an HDL language.
rgset: in std logic; -- VHDL

would [be defined with no left or right elements under the,vector element.
<dqpirit:wire>

<spirit:direction>in</spiritadidrection>
<Aspirit:wire>

Whereps
dgta: out std logicgvector (29 downto 3); -- VHDL

would |pe defined in IP-XAET as 1eft=29 and right=3 with all bits in descending order.
<dpirit:wire>

<spirditydirection>out</spirit:direction>

<spirit:vector>

<spirit:left>29</spirit:left>
<spirit:right>3</spirit:right>

</spirit:vector>
</spirit:wire>

6.11.5 Component wireTypeDef
6.11.5.1 Schema

The following schema details the information contained in the wireTypeDef clement, which may appear as
an element inside the wire element of a top-level wire style port element. These elements define the
definition type name, where the type is defined, and which views of a component or an abstractor use this

type.
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3 attributes

spirit:constrained |

=_ . !
spirit:typeName itype | xs:boolean |
type | xs:string | default| false |

The name of the logic ty pe. Examples Defines that the ty pe for the port has
could be std_logic, std_ulogic, constrainted the number of bits in the
std_logic_v ector, sc_logic, ... vector

7
| . . = . R b
IpsPiritwireTypeDefs (e 3, spiritwireTypeDef ] = :
~ Where the definition of the ty pe is

The group of wire ty pe definitions. If no
match to a viewName is found then the
default language ty pes are to be used.

See the User Guide for these default
ty pes.

1.0 contained. For std_logic, this is contained
Definition of a single wire ty pe defintion in IEEE.std_logic_1164.all. For sc_logic,
that can relate to multiple views. this is contained in sy stemc.h. For VHDL

this is the library and package as defined

6.11.5.2 Description

Y - y
and SystemV erilog it is the include file
required. For verilog this is not needed.

;spirit:viewNameRef
type | xs:NMTOKEN

1.0

A reference to a view name in the file for
w hich this ty pe applies.

The wireTypeDefs element describes the type properties for a port per-wiew of a component or absfractor.
There ¢an be an unbounded series of wireTypeDefs defined for eacliport, allowing the type propertigs to be

definedl differently for each view. wireTypeDef contains the following elements.

a) | typeName (mandatory) defines the name of the type for the port. For VHDL, some typical|values

6.11.5.2.2.

would be std logicand std ulogic. The typeName element is of type string.

constrained (optional) attribute indicates whether or not the number of bits in the type declarption is
fixed or not. The constrained attribute is<of type boolean. If the number of bits is fixed (con-
strained == true) the bit indices are noet&equired when referencing the type. When constrafned is
false (the default), bit indices are required on all references to the type definition. See 6.11.5.2.1 and

b) | typeDefinition (optional) coritains a language-specific reference to where the given type is actually

defined. Table 4 shows some examples. There can be multiple typeDefinitions for each port. The
typeDefinition element.is of type string.

Table 4—typeDefinition examples

Language Meaning
VHDL “Use” statement text (IEEE.std_logic 1164.all).
Verilog Nothing needed, no meaning.
SystemC Include file name (systemc.h).
System Verilog Include file name (if the name does not contain a :); import package name (if the
name contains a :).

¢) viewNameRef (mandatory) indicates the view or views in which this type definition applies.
Multiple views can use the same set of type properties by specifying multiple viewNameRef
elements. The viewNameRef shall match a view/name in the containing object. The viewNameRef
element is of type NMTOKEN. See 6.11.2.
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6.11.5.2.1 Constrained array type
A constrained array type is a type for which the indices of the array have been specified in the definition.

type BYTE is array (7 downto 0) of std logic;
entity example is
port (
A: out BYTE;
B: in BYTE
)
end example;

Also, the definition of port A in an IP-XACT description contains the indices in XML to designate/th¢ width
so the following types can be mixed in the same component.

<dqpirit:port>
<spirit:name>A</spirit:name>
<spirit:wire>
<spirit:vector>
<spirit:left>7</spirit:left>
<spirit:right>0</spirit:right>
</spirit:vector>
<spirit:typeDefs>
<spirit:typeDef>
<spirit:typeName spirit:constradined="true">BYTE
</spirit:typeName>
<spirit:typeDefinition>MYLIBWMYPKG.all</spirit:typeDefinitjon>
<spirit:viewNameRef>VHDLsimView</spirit:viewNameRef>
</spirit:typeDef>
</spirit:typeDefs>
</spirit:wire>
<dpirit:port>

6.11.9.2.2 Unconstrained array type

An ungonstrained array type is a‘type for which the indices of the array have not been specified| in the
definitjon, for example,

type std logic (veCtor is array ( NATURAL RANGE <> ) of std logic;

erftity example is
port (
AL out std logic vector (7 downto 0);
B*.in std logic vector (7 downto 0)
)y
end example;

could be described in IP-XACT as

<spirit:port>
<spirit:name>A</spirit:name>
<spirit:wire>
<spirit:vector>
<spirit:left>7</spirit:left>
<spirit:right>0</spirit:right>
</spirit:vector>
<spirit:typeDefs>
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<spirit:typeDef>
<spirit:typeName spirit:constrained="false”>BYTE

</spirit:typeName>

<spirit:typeDefinition>MYLIB.MYPKG.all</spirit:typeDefinition>
<spirit:viewNameRef>VHDLsimView</spirit:viewNameRef>
</spirit:typeDef>
</spirit:wire>
<spirit:port>

6.11.5.2.3 Defaults

wireTypeDefs do not need to be defined for every view of a port. IP-XACT provides for these defaults

Its can

based ¢n the language of the view, as shown 1n Table 5. For those languages not shown here, no defay
be prequmed.
Table 5—View defaults
Language Single bit Yectors

VHDL std_logic std logic_vector

Verilog wire wire

SystemC sc_logic sc_1lv

System Verilog logic logic

6.11.9.2.4 Rules

A view name may only appear once in all‘the ports viewNameRef elements.

If the view name is not found in a yiewNameRef, the default type properties apply (see Table|S

6.11.5.3 Example

See thg

6.11.6

6.11.6

The {9
elemer

examples in 6.11.5.2.2¢

Component driver

.1 Schema

llowing.schema details the information contained in the driver element, which may appeal
t inside the wire element of a top-level wire style port element. This element defines the ty

value(

) to drive on this port when it is not connected in a Apcign; it is nn]y allowed on ports w

" as an
pe and

ith the

direction in or inout.
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A attributes

B ‘ grp spirit:long.prompt.att ‘

Default value for a wire port. elements.

-
(- sttt == Use this attribute group on long integer
|
|

|
L

: ;Eygej spirit:clockDriverType
: Describes a driven clock port.

[P
- AL’ spirit:singleShotDriver

| e e~
E} 1 '.Spirit:clockDriver ] ‘

6.11.6.2 Description

The difiver element shall contain one of three different types of drivers that can be applied to a wire [port of
a component or abstractor.

a) | defaultValue (optional) specifies a static logic value for this port. The,defaultValue can specify a
simple 1-bit wire port or a vectored wire port. The value shall be.applied to this port when if is left
unconnected, independent of being part of a busInterface. This value shall be over-ridden|by the
default value from the abstraction definition if the interface is connected. The defaultValue dlement
is of type scaledNonNegativelnteger. The defaultValue clement is configurable with attributes
from long.prompt.att, see C.12.

b) | clockDriver (optional) specifies a repeating waveform for this port. See 6.11.7.

c) | singleShotDriver (optional) specifies a non-tépeating waveform for this port. See 6.11.8.

See aldo: SCR 6.26 and SCR 12.13.

6.11.6.3 Example

This example shows a default yalue of Ox0F set for a vectored wire port named scaler.

<dpirit:port>

<spiritspame>scaler</spirit:name>

<spiritiwire>
<spirit:direction>in</spirit:direction>

<spirit:vector>

<spirit:left>7</spirit:left>
<spirit:right>0</spirit:right>
</spirit:vector>
<spirit:driver>
<spirit:defaultValue>0x0F</spirit:defaultValue>
</spirit:driver>
</spirit:wire>

</spirit:port>
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6.11.7 Component driver/clockDriver

6.11.7.1 Schema

The following schema details the information contained in the clockDriver element, which may appear as
an element inside the top-level wire style port/wire/driver element. This element defines the properties of a
clock waveform. When this element is contained within a non-scalar wire port, the clock waveform shall
apply to all bits of this port.

6.11.7

The cl

.2 Description

Indicates the name of the cllock. If not
specified the name is assumed to be the
name of the containing port.

stpirit:clockPe riod
[type[ spirit:configurableDouble

}FH

| spirit:units
;type

I
‘ spirit:delayValueUnitType |
|
N

Clock period in units defined by the units
attribute. Default is nanoseconds.

stpirit:clockPulseOffset
‘type‘ spirit:configurableDouble

#H

‘ grp spirit:float.prompt.att ‘

Use this attribute group on float,
elements.

[ attributes

|spiritunits” |~ |
;type ‘ spirit:deldy ValueUnitType |
| gefauIths |

— N

Time until first pulse. Units are defined
by the units attribute. Default is
nanoseconds.

Use this attribute group on float
elements.

= attributes

stpirit :clockPulseValue

‘ type ‘ spirit:scaledNonNegativelnteger
Y

‘ grp spirit:long.prompt.att ‘

“érk

Value of port after first'clock edge.

stpirit:clock PulseDuration
‘type‘ spirit:configurableDouble
A}

&FH

Use this attribute group on long integer
elements.

[ attributes

| spirit:units

I |
;type ‘ spirit:delayValueUnitType |
i

Duration of first state in cycle. Units are
defined by the units attribute. Default is
nanoseconds.

‘ grp spirit:float.prompt.att ‘

Use this attribute group on float
elements.

‘ grp ‘s pirit:float.prompt.att ‘ ‘

€S¢C arc

hcKDriver element contains four elements that describe the properties of a clock waveform. Th

also dé

a)

b)

clockPeriod (mandatory) specifies the overall length (in time) of one cycle of the waveform. The
clockPeriod clement is of type configurableDouble. The clockPeriod element is configurable with
attributes from float.prompt.att, see C.12. This element also contains a units (optional) attribute for
specifying the units of the time values: ns (the default) and ps.

ns stands for nanosecond and is equal to 10~ seconds. ps stands for picosecond and is equal to

10712 seconds.

clockPulseOffset (mandatory) specifies the time delay from the start of the waveform to the first
transition. The clockPulseOffset clement is of type configurableDouble. The clockPulseOffset
element is configurable with attributes from float.prompt.att, see C.12. This element also contains a
units (optional) attribute for specifying the units of the time values: ns (the default) and ps.
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c) clockPulseValue (mandatory) specifies the logic value to which the port transitions. This value is
also the opposite of the value from which the waveform starts. The value of this element shall be 0
or 1. The clockPulseValue clement is of type scaledNonNegativelnteger. The clockPulseValue
element is configurable with attributes from long.prompt.att, see C.12.

d) clockPulseDuration (mandatory) specifies how long the waveform remains at the value specified
by clockPulseValue. The clockPulseDuration element is of type configurableDouble. The clock-
PulseDuration element is configurable with attributes from float.prompt.att, see C.12. This element
also contains a units (optional) attribute for specifying the units of the time values: ns (the default)
and ps.

e) clockName (optional) attribute specifies a name for the clock driver. If this is not defined, the name
by } 8 eF— ied—shall-be-used—The-clockName-element—is—of type

string.

See aldo: SCR 12.9 and SCR 12.10.

clockPulseDuration

B

_clockPulseOffset

clockPeriod

)
-

. A

U~ clockPulseValue

Figure 41—clockDriver elements

6.11.7.3 Example

This iy an example of a cldck driver set on the wire port named c1k. The clock starts off in the logic 0
state fgr 4 ns, then transifions to the logic 1 state for 4 ns. This cycle is repeated forever.

<dqpirit:poxt>
<spirdt:name>clk</spirit:name>

Lspdrit:wire>

<spirit:direction>in</spirit:direction>

<spirit:driver>
<spirit:clockDriver spirit:clockName="clk">
<spirit:clockPeriod>8</spirit:clockPeriod>
<spirit:clockPulseOffset>4</spirit:clockPulseOffset>
<spirit:clockPulseValue>1</spirit:clockPulseValue>
<spirit:clockPulseDuration>4</spirit:clockPulseDuration>
</spirit:clockDriver>
</spirit:driver>
</spirit:wire>

</spirit:port>
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6.11.8

6.11.8

Component driver/singleShotDriver

.1 Schema

The following schema details the information contained in the singleShotDriver element, which may
appear as an element inside the top-level wire style port/wire/driver element. This element defines the
properties of a single-shot waveform. When this element is contained within a non-scalar wire port, the
single-shot waveform shall apply to all bits of this port.

B attributes

6.11.8

The sipgleShotDriver element contains three elements that describe the properties of the waveform

are als

a)

b)

jsplrlt:smgleShotOffset = ‘ grp spirit:float.prompt.att ‘
‘type ‘ spirit:configurableDouble

Use this attribute group on float
Time in nanoseconds until start of elements.

one-shot.

& attributes
f—————— === — — — = — = PP
-, spirit:singleShotDriver Jsplrlt.smgleShotValue 6?7 ‘ grp spirit:long.prompt.att ‘

””””””” \type \ spirit:scaledNonNegativelnteger - - -
Describes a driven one-shot port. Use this attribute.group on long integer

Value of port after first edge of one-shot. elements;

[ attrib utes

Fspirit:singIeShotDuration L ‘ ofp. $pirit:float.prom pt.att ‘
‘type ‘ spirit:configurableDouble

Use 'this attribute group on float
Duration in nanoseconds of the one shot. €lements.

.2 Description

b depicted in Figure 12.

singleShotOffset (mandatory) specifies>the time delay from the start of the waveform
transition. The singleShotOffset element is of type configurableDouble. The singleShot
element is configurable with attributes from float.prompt.att, see C.12. This element also cor
units (optional) attribute for spe¢ifying the units of the time values: ns (the default) and ps.

ns stands for nanosecond and.is equal to 10~ seconds. ps stands for picosecond and is eq
10712 seconds.

singleShotValue (mandatory) specifies the logic value to which the port transitions. This
also the opposite-of-the value from which the waveform starts. The value of this element sh3

element is configurable with attributes from long.prompt.att, see C.12.

singleShotDuration (mandatory) specifies how long the waveform remains at the value sp
by singleShotValue. The singleShotDuration clement is of type configurableDouble. The
ShetDuration element is configurable with attributes from float.prompt.att, see C.12. This ¢

These

to the
Offset
tains a

ual to

alue is
11 be 0

or 1. The singleShotValue clement is of type scaledNonNegativelnteger. The singleShotValue

ecified
single-
lement

also contains a units (optional) attribute for specifying the units of the time values: ns (the d

efault)

and ps.

See also: SCR 12.11 and SCR 12.12.

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4
135 IEEE Std 1685-2009

singleShotDuration

: singleShotOffset

IS singleShotvalue

Figure 12—singleShotDriver elements

6.11.8.3 Example

This isjan example of a single-shot driver set on the wire port named reset. The wayeform starts off in the
logiq¢ O state for 100 ns and then transitions to the 1ogic 1 state for 100~nis.

<dpirit:port>
<spirit:name>reset</spirit:name>
<spirit:wire>
<spirit:direction>in</spirit:direction>
<spirit:driver>
<spirit:singleShotDriver>
<spirit:singleShotOffset>L00</spirit:singleShotOffset>
<spirit:singleShotValue>l</spirit:singleShotValue>
<spirit:singleShotDuration>100</spirit:singleShotDuration>
</spirit:singleShotDriwver>
</spirit:driver>
</spirit:wire>

<Aspirit:port>
6.11.9 Implementation constraints

Implerpentation constraints can be defined to document requirements that need to be met [by an
implementation ofthe'component. Constraints are defined in groups called constraint sets (in the IP{XACT
elemerjt port/wire/constraintSets/constraintSet) so different constraints can be associated with different
views pf the-cemponent. A particular set of constraints is tied to a component view by the constraintSetld
attribufe ifithe constraint set and the matching constraintSetRef element in the view.

6.11.10 Component wire port constraints
6.11.10.1 Schema

The following schema defines the information contained in the constraintSets element, which may appear
within a wire element within a component port element (component/model/ports/port/wire).
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List of corptraintSet elements for a 10
componerft port.

[ attributes

|, spirit:constraintSetld |
‘type xs:NMTOKEN

Indicates a name for this set of
constraints. Constraints are tied to a view
using this name in the constraintSetRef
element.

= -
1 spiritname |
type[ xs:Name |

Unique name

spirit:nameGroupOptional [ ==

A_group of elements for name (xs:name)

Element name for display purposes.
T picaliymank 4 iding a

WJyBe xs:string |

. spirit:constraintSet = display Name and description w here the
— ]

name is optional the spirit:zname.

"
|
|
=
L la
|
|
|
T
|
|
|
C

[E— M,

Defines constraints that apply to a » spirit:desgription |
component port. If multiple constraintSet |type | xs:string 1
ype|xssting..” _

elements are used, each must have a

attribute. documentation

TS pirit:left

r spirit:vector £}

be used to select a bit-slice

The optional element vector specify the =
bits of a vector for w hich the constraints spiritright
apply. The vaules of left and right must

.= be within the range of the port. If tHe

apply to all the bits of the pogt. be used to select a bit-slice

Defines a constraintindicating how an
input is to be diiVén, The preferred
methodology, jsito specify a library cell in
technology independent fashion. The
implementiof tool should assume that the
associdted pott is driven by the specified
cell, orthat the drive strength of the input
port is\indicated by the specified
resistance value.

Defines a constraint indicating the ty pe of
load on an output port.

[ spirittimingConstraint 7”‘

— type ‘spirit:delayPercentageType

"min/maxincl| 0.0 100.0 [

M o = _
0.0

Defines a timing constraint for the associated
port. The constraint is relative to the clock
specified by the clockName attribute. The
clockEdge indicates w hich clock edge the
constraint is associated with (default is rising
edge). The delay Ty pe attribute can be specified
to further refine the constraint.

6.11.1(0.2 Description

The constraintSets'element is used to define technology independent implementation constraints ass
with the containing wire port of the component. The constraintSets element contains one o

is present,v€ach shall have a unique value for the constraintSetld attribute so each constraintSet

type | xs:nonNegativelntgger

The optional elements left ahd right can

type | xs:nonNegativelnt

more

detailed and/or user-frigndly pame than

unique v alue for the constraintSetld Full description’string, ty pically for

f a vector.

g

vector is not specified then the constr@ints’ The optional elements left ahd right can

f a vector.

bciated
more

can be

constrEintSet elements that define a set of constraints for the port. If more than one constraintSet glement

uniquely referenced from a view. constraintSet contains the following elements.

a)
b)

d)
e)

nameGroupOptional is defined in C.2.

vector (optional) determines to which bits of a vectored port the constraint applies. The left and
right vector bounds elements inside the vector element specify the bounds of the vector. The left

and right elements are of type nonNegativelnteger.
driveConstraint (optional) defines a drive constraint for this port. See 6.11.11 for details.

loadConstraint (optional) defines a load constraint for this port. See 6.11.12 for details.

timingConstraint (optional) defines a timing constraint relative to a clock for this port. See 6.11.13

for details.
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NOTE—To specify technology-dependent constraints (which is not represented in the schema), use an SDC file and
reference the file via fileSet.

6.11.10.3 Example
This example shows a port containing a single timing constraint appearing in two different constraint sets.

<spirit:port>
<spirit:name>hgrant</spirit:name>
<spirit:wire>
<spirit:direction>in</spirit:direction>
e e Erat e et

<spirit:constraintSet spirit:constraintSetId="timing”>

<spirit:timingConstraint spirit:clockName="hclk”>40
</spirit:timingConstraint>
</spirit:constraintSet>
<spirit:constraintSet spirit:constraintSetId="area™
<spirit:timingConstraint spirit:clockName="hcI¥/”>50
</spirit:timingConstraint>
</spirit:constraintSet>
</spirit:constraintSets>
</spirit:wire>
</Aspirit:port>

6.11.11 Port drive constraints
6.11.111.1 Schema
The following schema defines the information contained in the driveConstraint element, which may|appear

withinfa modeConstraints or mirroredModeConstraints element within a wire type port in an abstraction
definitjon or within a constraintSet elemenf within a wire type port in a component.

N
Drefina®adohstraint indicating how Uzed to provide a genetic description
an ifpulyi® to be driven, The of a technology library cell,
prEréwet] methadalogy iz to specify a
Irary cell in technology independent
fazhion, The implernention tool
should assurne that the asseciated
pott is driven by the specified cell, or
that the driwe strength of the input
port iz indicated by the specified
resistance walue,

6.11.11.2 Description

The driveConstraint element defines a technology-independent drive constraint associated with the
containing wire port of a component or the component port associated with the logical port within an
abstraction definition if the driveConstraint element is contained within an abstraction definition. The
actual constraint consists of a technology-independent specification of a library cell presumed to drive the
input port. The cellSpecification element defines the cell (see 6.11.14).

The driveConstraint element is not valid on an output port.

See also: SCR 12.1, SCR 12.3, and SCR 12.6.

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4

IEEE Std 1

685-2009 138

6.11.11.3 Example

This example shows two different drive constraints. The first represents a median-strength D flop and the

second

a low-strength sequential cell.

<spirit:driveConstraint>

</

<spirit:cellSpecification>
<spirit:cellFunction>dff</spirit:cellFunction>
</spirit:cellSpecification>
spirit:driveConstraint>

<spirit:driveConstraint>

<

6.11.12 Port load constraints
6.11.12.1 Schema

The fdllowing schema element defines the information contained in the loadConstraint element,

may af

abstradtion definition or within a constraintSet element withinaywite type port in a component.

6.11.12.2 Description

The l¢adConstraint celement defines a technology-independent load constraint associated w
contaiping wire portiof a component or the component port associated with the logical port wi

abstrad
constrg

loadConstraint also contains the following elements.

a)

<spirit:cellSpecification>
<spirit:cellClass spirit:strength="low”>sequential
</spirit:cellClass>
</spirit:cellSpecification>
spirit:driveConstraint>

pear within a modeConstraints or mirroredModeConstraints element within a wire type po

»S pirit:cellSpecification

Used to provide a generic description of a

o
ﬂlspirit:loadCOnstraint = = technology library cell.
7

|
Defines a constraint indicating the ty pe of : Fs pirit:count
load on an output port. - -

}type xs:positivelnteger :

Indicates how many loads of the
specified cell are connected. If not
present, 3 is assumed.

tion definition if the loadConstraint element is contained within an abstraction definition. Thg
int consists of two parts, the technology-independent specification of a library cell and a

which
It in an

th the
hin an
actual
count.

cellSpecification (mandatory) defines the library cell (see 6.11.14).

b)

count (optional) indicates how many loads of the indicated type are modeled as if attached to the

output port. The default is three loads. The count element is of type positivelnteger.

The loadConstraint element is not valid on input ports.

See also: SCR 12.2, SCR 12.4, and SCR 12.5.

6.11.1

2.3 Example

This example shows two different load constraints. The first is load consisting of three D flops of median

strengt

h and the second is a load consisting of four low-strength sequential cells.
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<spirit:loadConstraint>
<spirit:cellSpecification>
<spirit:cellFunction>dff</spirit:cellFunction>
</spirit:cellSpecification>
</spirit:loadConstraint>
<spirit:loadConstraint>
<spirit:cellSpecification>
<spirit:cellClass spirit:strength="low”>sequential</spirit:cellClass>
</spirit:cellSpecification>
<spirit:count>4</spirit:count>
</spirit:loadConstraint>

A8-Porttimi .

.13.1 Schema

fqllowing schema defines the information contained in the timingConstraint element, whigh may

appear| within a modeConstraints or mirroredModeConstraints element within-a‘wire type port in an

abstradtion definition or within a constraintSet element within a wire type port in’a component.

6.11

The

A attributes

spirit:clockEdge |

|
L |
itype | §pirit:edgeValueType |
| default [ rise ‘
S
Indicates the clock edge that a timing
e m e —m e —— e ——————— — Canstraint is relative to.
| spirit:timingConstraint i

| | ! irife

“Itype spirit:delayPercentageType [l £ splrlt.(lifelayType ‘
'min/maxincl| 0.0 100.0 | 1type| spirit:delayValueType |
77777777777777777777 0 _‘: - Indicates the ty pe of delay in a timing

constraint - minimum or maximum.

Defines a timing constraint for the associated
port. The constraint is relative to the clock spirit:clockName
specified by the clockName attribute. The
clockEdge indicates w hich clock edge the
constraint is associated with'(default is rising
edge). The delay Ty pe,attribute can be specified
to further refine the/constraint.

type | spirit:portName

Indicates the name of the clock to which
this constraint applies.

.13.2 Description

timingConstraint\¢lement defines a technology-independent timing constraint associated wjith the

contaifing wire poet-of a component or abstraction definition. It is of type delayPercentageType; th¢ value

is a

flpating peint/number between 0 and 100, which represents the percentage of the cycle tim¢ to be

allocated torthe timing constraint on the port. If the component port is an input (or the port in an abstraction
definitjon€nds up mapping to a physical port with direction in), the timing constraint represents ap input

delay Constraifrt—e WSE; epresents—an—outptt—delay—constratht: 5€6 aint-also—conta

ins the

following attributes.

a)

b)

clockEdge (optional) specifies to which edge of the clock the constraint is relative. The default
behavior is that the constraint is relative to the rising edge of the clock. The clockEdge attribute may
have two values rise (the default) or fall.

delayType (optional) restricts the constraint to applying to only best-case (minimum) or worst-case
(maximum) timing analysis. By default, the constraint is applied to both. The delayType attribute
may have two values min or max.

clockName (mandatory) specifies the delay constraint relative to the clock. clockName shall be a

valid port name or another clock name in the containing description. The cycle time of the
referenced clock is what actually determines the actual magnitude of the delay constraint (<clock
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cycle time> X 100 / <timing constraint element value>). The clockName element is of type

portName.

See also: SCR 12.7 and SCR 12.8.

6.11.1

3.3 Example

This example shows three basic timing constraints. The first indicates a delay of 40% of the clock hclk,
relative to the rising edge of hc1k, and applicable to both best- and worst-case timing analysis. The second
indicates a delay of 30% of the clock hc1k, relative to the falling edge of hc1k, and applicable to best-case
timing. The third indicates a delay of 50% of the clock hclk, relative to the falling edge of hclk, and

applica
<9
<3

<9

6.11.1
6.11.1
The fq

appear
constrg

6.11.1

The cd

L T + R
UIT U WUIST=UAST UIIIIITE.

pirit:timingConstraint
spirit:clockName="hclk”>40</spirit:timingConstraint>

pirit:timingConstraint spirit:clockName="hclk”spirit:clockEdge=¥fall”
spirit:delayType="min”>30</spirit:timingConstraint>

pirit:timingConstraint spirit:clockName="hclk” spirit:clockEdge="fall”
spirit:delayType="max”>50</spirit:timingConstraint>

4 Load and drive constraint cell specification
4.1 Schema

llowing schema defines the information contained in“the cellSpecification element, whid
within a loadConstraint or driveConstraint element indicating the type of cell to use
int.

3 attributes

h may
in the

= afatog i
~ spirit:cellFunction |» SPirit:cellStrength |

|type [ spirit:cellFunctionValueType

Defines a technology library cell in library Indicates the desired strength of the
independent fashion, based on specified cell.

— — specification of a cell function and
~L spirit:cellSpecification strength.
Used to provide a generic description of a E attributes
technology library cell.

= | .
Fspirit:ceIICIass HFI— | SPirit:cellStrength :

‘ type ‘ spirit:cellClassValueType

Defines a technology library cell in library Indicates the desired strength of the
independent fashion, based on specified cell.
specification of a cell class and strength.

4.2 Description

[ISpecification element defines a cell in a technology-independent fashion such that drive aj

1d load

constraints can be defined without referencing a specilic technology library. 1he cell is detined so a
map it to an appropriate cell in a specific library when the actual constraint is generated. The
cellSpecification element shall contain ore of the following two elements.

a)

b)

DE can

cellFunction (mandatory) specifies a cell function from the user-defined library. The cellFunction
element shall be one of the following values: nd2, buf, inv, mux21, dff, latch or xor2. The
cellFunction element contains a cellStrength (optional) attribute that provides the cell strength
specification. The value shall be one of low, median (the default), or high. median implies the
middle cell of all the cells that match the desired function, sorted by drive or load strength (as

appropriate for the given constraint), is used.

cellClass (mandatory) specifies a cell class from the user-defined library. The cellClass e

lement

shall be one of the following values: combinational or sequential. The cellClass element contains a
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cellStrength (optional) attribute that provides the cell strength specification. The value shall be one
of low, median (the default), or high. median implies the middle cell of all the cells that match the
desired class, sorted by drive or load strength (as appropriate for the given constraint), is used.

6.11.14.3 Example

This example shows two different variations of cell specifications. The first indicates a median-strength D
flop cell and the latter a low-strength sequential cell.

<spirit:cellSpecification>

<spirit:cellFunction>dff</spirit:cellFunction>
spirit:cellSpecification>
<dqpirit:cellSpecification>
<spirit:cellClass spirit:strength="low”>sequential</spirit;cellClass

<Aspirit:cellSpecification>
6.11.15 Other clock drivers
6.11.15.1 Schema

The fdllowing schema defines the information contained in the\otherClockDrivers element, whi¢h may
appear|within a component element.

lrspirit:clocknrive rType (extension)

=s pirit:clockPeriod
=

type | spirit:configurableDouble

Clock period in units defined by the units [ orp spirit:float.prompt.att

attribute. Default is nanoseconds. Use this attribute group on float ‘ ‘

|default| ns | ‘ ‘

elements.

O attributes
r S S T T T T T T T
| spirit:units

|
Itype | spirit:delayValueUnitType
| default| ns

= spirit:clockPulseOffset
type | spirit:configurableDouble

,,,,,,,,,,,, |
Time until first pulse. Units are defined grp spirit:float.prompt.att ‘ ‘

! — -
 SPirit:otherClockDriver [ E)EF by the units attribute. Default is Use this attbute group on float
type | spirit:clockDriverType nanoseconds. elements.

7 \% -

Defifies a set of clock drivers tfiat dreot
diredtly associated with anfipu, port of
the fomponent.

1.0

Describes a clock not directly associated
with an input port. The clockSource
attribute can be used on these clocks to
indicate the actual clock source (e.g. an
output port of a dock generator cell).

B attributes ‘ ‘
J’spirit:clockPulseVelue 6?7 grp spiritlong.prompt.att

‘lype‘ spirit:scaledNonNegativelnteger Use this atrbute group on long integer ‘ ‘

Value of port after first clock edge. elements.

O attributes ‘ ‘

| spiritunits !

= spirit:clockPulse Duration

type | spirit:configurableDouble

Duration of first state in cy cle. Units are grp spirit:float.prompt.att

defined by the units attribute. Default is Use this attribute group on float
nanoseconds. J

|
elements.
‘ U

|
Itype | spirit:delayValueUnitType
Idefault| ns | ‘ ‘

3 attributes

Indicates the name of the clock.

Itype [ xs:string
Indicates the name of the actual clock
source (e.g. an output pin of a clock
generator cell).
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6.11.15.2 Description

The otherClockDrivers element defines clocks within a component that are not directly associated with a
top-level port, e.g., virtual clocks and generated clocks. The otherClockDrivers element contains one or
more otherClockDriver elements, each of which represents a single clock. The otherClockDriver element
consists of a number of subelements that define the format of the clock waveform.
a) clockPeriod, clockPulseOffset, clockPulseValue, and clockPulseDuration (all required) are all
detailed in the description of the element clockDriver. See 6.11.7.
b) clockName (mandatory) attribute indicating the name of the clock for reference by a constraint. The
clockName element is of type Name.

¢) clockSource (optional) attribute defines the physical path and name of the clock generatign cell.

The clockSource element is of type string.
6.11.15.3 Example
This example shows a virtual and a generated clock within the otherClockDrivers element.

<dqpirit:otherClockDrivers>

<spirit:otherClockDriver spirit:clockName="virtClogk”>
<spirit:clockPeriod>5</spirit:clockPeriod>
<spirit:clockPulsOffset>0</spirit:clockPulséOffset>
<spirit:clockPulseValue>1</spirit:clockPulseValue>
<spirit:clockPulseDuration>2.5</spiritieXockPulseDuration>

</spirit:otherClockDriver>

<spirit:otherClockDriver spirit:clockName="genClock”
spirit:clockSource="1i clkGen/clkl@x
<spirit:clockPeriod spirit:unitss/ps”>10</spirit:clockPeriod>
<spirit:clockPulsOffset spirittunits="ps”>2</spirit:clockPulseOffiset>
<spirit:clockPulseValue>0</spirit:clockPulseValue>
<spirit:clockPulseDuration(/spirit:units="ps”>5

</spirit:clockPulseDuration>
</spirit:otherClockDriven
<dqpirit:otherClockDrivers>

6.11.16 Component transactional port type
6.11.16.1 Schema

The following schema defines the information contained in the transactional element (in a component/
model/ports/portéelement).
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‘ B attributes

:7s7pﬂit7:aﬁL7¢:;97 icallnitiatives Allowed |

itype [ xs:boolean
I default | false |

™ True if logical ports with different initiatives
from the physical port initiative may be

mapped onto this port. Forbidden for phantom
ports, which always allow logical ports with all
initiatives value to be mapped onto the
phy sical port. Also ignored for "both" ports,
since any logical port may be mapped to a
physical "both" port.

B spirit:transactional N
type\ spirit:portTransactionalType -, spirit:trans TypeDef

Defines a port that implements or uses a
service that can be implemented with
functions or methods.

T
| Definition of the port ty pe expressed in
| the default language for this port (i.e.

| SystemC or SystemV).

|

Indicates the maximum number of
connectionssthis”port supports. If this
element is.not present or set to 0 it
implies an unbounded number of allowed
‘connections.

N - __

| J’spirit:m inConnections :

Bounds number of legal connections.

Indicates the minimum number of

connections this port supports. If this
element is not present, the minimum
number of allowed connections is 1.

6.2 Description

A trarsactional element in a component model peit defines a physical transactional port of the comj

which

implements or uses a service. A service can be implemented with functions or methods. It ¢

bonent,
bntains

the following elements.

a) | allLogicallnitiativesAllowed (optional) attribute defines whether the port may be mapped tq a port
in an abstractionDefinition\with a different initiative. The default value is false. The allLpgical-
InitiativesAllowed attribute“is of type boolean. See 5.3.

b) | transTypeDef (optional) defines the port type expressed in the default language for this pqrt. See
6.11.17.

c) | service (mandatory) describes the interface protocol associated with the transactional port. See
6.11.18.

d) | conneetion (optional) defines the number of legal connections for a port.

1), (. maxConnections (optional) indicating the maximum number of connections that thiis port
supports. Its default value is 0, which indicates an unbounded number of legal connections. The

maxConnections element 1s of type non/Negativelnteger.

2)

minConnections (optional) indicating the minimum number of connections that this ports
supports. Its default value is 1. The minConnections element is of type nonNegativelnteger.

See also: SCR 6.2, SCR 6.3, SCR 6.4, SCR 6.13, SCR 6.24, and SCR 6.25.

6.11.16.3 Example

This example shows a transactional port requiring a service of type t1m_interface and allowing only a

point-to-point connection.
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6.11.17 Component transactional port type definition

6.11.17.1 Schema

The following schema defines the information contained, in\the transTypeDef element (in a comp
model[ports/port/transactional element).

6.11.1Z2 Description

</Aspirit:port>

<spirit:port> <spirit:name>tlm initiator port</spirit:name>
<spirit:transactional>
<spirit:transTypeDef>
<spirit:typeName>sc port</spirit:typeName>
</spirit:transTypeDef>
<spirit:service>
<spirit:initiative>requires</spirit:initiative>
<spirit:serviceTypeDefs>
<spirit:serviceTypeDef>
<spirit:typeName>tlm interface</spirit:typeName>
</spirit:serviceTypeDef>

</spilrit:serviceTypeDefs>
</spirit:service>
<spirit:connection>
<spirit:maxConnections>1</spirit:maxConnections>
</spirit:connection>

</spirit:transactional>

E attributes

F———————— = — =
|

spirit:constrained |

“spirititypeName l, ltype |xsboolean |
type | xs:string j" | default| false |

The name of the port ty pe. Can be any Defines that the ty pe for the port has
predefined ty pe such sc_port or sc_export constrainted the number of bits in the
in SystemC or any user-defined ty pe vector

such as tim_port.

|
Definition of the port ty pe expréssed in |
the default language for thig’port (i.e. =L s s L Th
Sy stemC orsest:m\/ ) port ¢ L spirit:typeDefinition |

Where the definition of the ty pe is
contained. For SystemC and
SystemV erilog it is the include file
containing the ty pe definition.

onent/

A transTypeDef element defines the port type expressed in the default language for this port (e.g., SystemC
or SystemVerilog). It contains the following elements.

a)

b)

typeName (mandatory) defines the port type (such as sc_port/sc_export in SystemC or any
user-defined type, such as t 1m_port). The typeName element may be associated with an optional
boolean constrained attribute (the default value is false). If true this indicates that the port type def-

inition has constrained the number of bits in the vector.

typeDefinition (optional) contains a language-specific reference to where the given type is actually
defined. Table 4 shows some examples. There can be multiple typeDefinitions for each port. The

typeDefinition element is of type string.
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6.11.17.3 Example

The following example shows the transactional type definition of a custom specific t1m_port, defined in
the include file t1m port.h.

<spirit:transTypeDef>
<spirit:typeName>tlm port</spirit:typeName>
<spirit:typeDefinition>tlm port.h</spirit:typeDefinition>
</spirit:transTypeDef>

6.11.18 Component transactional port service

6.11.18.1 Schema

The following schema defines the information contained in the service element (in a component/model/
ports/port/transactional element).

Defines how the port accesses this
service.

& attributes

| spirit:constrained |

type |xs:boolean |
default| false |

Defines that the ty pe for the pdft has

EspirittypeName 51'22?'““ the number of bits | the

type[xsisting T | Lo =

I spiritimplicit |
The name of the service ty pe. Can be y
any predefined ty pe such as booean or type | xstboolean |
integer or any user-defined ty pe such as default | false |

— — addrtypeordata_type. | Tt
<1 spirit4ervice [ = Defines that the ty peName supplied for
Described the interface protocol. !
|
[ttt
— |, spiritservice TypeDefs [}

this service is implicit and a netlfter
should not dedlare this service i
a language specific top-level nefist

, spiritservice TypeDef [
S
The group of service ty pe definitions. 1ot
Befinition o a single service ty pe
‘defintion |

| Where the definition of the ty pe is
contained if the ty pe if not part of the

| language. For SystemC and
| SystemVeriog it is the include file

| containing the ty pe definition.

for a sy stemV erilog interface)

|

|

|

|

|

|

|

|

|

|

| list service parameters (e.g. parameters
|

L

[ -
‘,jplrnl;\/efdoratenslons 5}

N
Container fgr.endonspecific extensions.

6.11.18.2 Description

A seryice elerhent describes the interface protocol associated with the transactional port. It contafins the
follow|ng elentents and attributes.

a) | imitiative (mandatory) defines the type of access: requires, provides, both, or phantom.

1) For example, a SystemC sc_port should be defined with the requires initiative, since it
requires a SystemC interface. A SystemC sc_export should be defined with the provides
initiative, since it provides a SystemC interface.

2) both indicates the type of access is both requires and provides.
3) phantom indicates a phantom port is being defined. See 6.11.19.

b) serviceTypeDefs (optional) contains one or more serviceTypeDef elements. This serviceTypeDef
element defines a single service type definition.

1) typeName (mandatory) defines the name of the service type (can be any predefined type, such
as boolean or any user-defined type, such as addr type). The typeName element may be
defined with two optional attributes: constrained (a boolean indicating if the port type has
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constrained the number of bits in the vector) and implicit (a boolean indicating a netlister

should not declare this service in a language-specific, top-level netlist).

2) typeDefinition (optional) indicates a location where the type is defined, e.g., in SystemC and

SystemVerilog, this is the include file containing the type definition.

3) parameters (optional) specifies any service type parameters. See C.11.

¢) vendorExtensions (optional) adds any extra vendor-specific data related to the service. See C.10.

6.11.18.3 Example

The following example shows the definition of the service provided by a SystemC port.

sq¢ _export< pvt if<ADDR, DATA> > pvt port

<dpirit:service>

6.11.1

<spirit:initiative>provides</spirit:initiative>
<spirit:serviceTypeDefs>

</spirit:serviceTypeDefs>

spirit:service>

9 Phantom ports

<spirit:serviceTypeDef>
<spirit:typeName>pvt if</spirit:typeName>
<spirit:parameters>
<spirit:parameter spirit:name="addr”( spirit:resolve="user”pPADDR
</spirit:parameter>
<spirit:parameter spirit:name=C{data” spirit:resolve="user”pDATA
</spirit:parameter>
</spirit:parameters>
</spirit:serviceTypeDef>

In sonje components, the RTL o TEM implementation of the component does not fully implemgnt the
functignality of the component described by IP-XACT. In RTL components, this is typically becapse the
compomnent has to work in désign flows that only allow a signal to be routed though an RTL compdnent if
there i$ some logic within-the RTL component associated with that signal. This is particularly a problem for

compopents containing channels.

An TP{XACT channel is supposed to represent the complete bus infrastructure between the master] slave,
and system bus*interfaces connected to the bus. As such, the component containing the channel [should
containp everything that is needed to create this infrastructure. In many buses, however, some signfals are
directly corinected between the components attached to the bus, with no intervening logic. This is mo§t often

the case with clock and reset signals. If the component is to be usable in a wide range of design flows, these
signals cannot be included in the RTL of the component.

To fully describe such a channel component and allow netlisters that have no special knowledge of that bus
type to netlist designs containing it, [IP-XACT describes these additional connections as phantom ports. Phan-
tom ports are additional ports included in the component’s port list, but marked as phantom. As with real
component ports, the mapping of a set of logical bus ports to that phantom port implies any design using that
component needs to connect those logical ports with no intervening logic. The difference is a real component
port needs to have a corresponding port in any RTL, TLM, or hierarchical IP-XACT implementation of the
component; whereas, for phantom ports there is no corresponding port in the implementation.
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The following schema details the information contained in the modelParameters element, which may
appear as an element inside the top-level component/model or abstractor/model element.

spirit:nameValueTypeType

A attributes
any #any

-

- 1 spir:modelParameters [ —== [

Model parameter name value pairs
contairfer

spirit:modelParameter

type | spirit:-nameValueTypeType

1.0

A model parameter name value pair. The
name is given in an attribute. The value
is the element value. The dataTy pe
(applicable to high lev el modeling) is
given in the dataTy pe attribute. For
hardware based models, the name should
be identical to the RTL (VHDL generic or
Verilog parameter). The usageTy pe
attribute indicates how the model
parameter is to be used.

6.11.20.2 Description

The data ty pe of the argument as
pertains to the language. Example: "int",
“double", "char *".

! spirit:usageType [

|
Itype | xs:string
Idefaul] nontyped |

Indicates the ty pe of the model
parameter. Legal values are defined in
the attribute enumeration list. Default
value is 'nonty ped'.

spirit:nameGroupString [F]

A group of elemerts for hame(ss:string),
display Name anddesciption

O attributes

=
| |, spirit:description !

Element name for display purposes.
Typically a few words providing a rjore
detailed and/or user-friendly name tan
the spirit:name.

Itype| xs:string

Full description string, ty pically for
documentation

-

‘ grp spirit:string.prompt.att ‘

The value of the parameter.

Use this attribute group on string
elements.

F“‘

&
)

o

=
Z
3
Fl
2
]
@
Fl
e
5
3
@

Model[parameters are most often used in HDL languages to specify information that is passed to the{model
to configure it for a process. The modelParameters element may contain any number of modelPargmeter
elemenjts. The modetParameter elements describe the properties for a single parameter that is appliefd to all

the madels specified under the model/views element. It contains the following elements.

a) | dataType (optional) attribute specifies the data type as it pertains to the language of the modgl. This

definition is used to define the type for component declaration and as such has no IP{XACT

semantic meaning. For example, SystemC could be 1int, double, char*, etc. For VH

L, this

could be std logic, std logic vector, integer, etc. The dataType attribute is of type

string.

b) usageType (optional) attribute specifies how this parameter is used in different modeling languages:
nontyped (the default) and typed. See 6.11.20.2.1.

¢) nameGroup group is defined in C.1.

d) value (mandatory) contains the actual value of the modelParameter. The value element is of type
string. The value element is configurable with attributes from string.prompt.att, see C.12.

e) vendorExtensions (optional) adds any extra vendor-specific data related to the modelParameter.

See C.10.
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6.11.20.2.1 Typed and non-typed parameters classification

There are two categories of parameters: typed and non-typed.

The typed parameters (or declaration parameters) appear in object-oriented (OO) languages such a C++/
SystemC or SystemVerilog.

In C++/SystemC, these are named Class template parameters. Templates can be used to develop a generic
class prototype (specification), which can be instantiated with different data types. This is very useful when
the same kind of class is used with different data types for individual members of the class. Parameterized
types are used as data types and then a class can be instantiated, i.e., constructed and used by providing

argumemntsfor theparameters of theclasstemptate—Aclass template tsaspecificatiomrof rowatlassishould
be built (i.e., instantiated) given the data type or values of its parameters.
Class template parameters can have default arguments, which are used during class template’instanjtiation
when prguments are not provided. Because the provided arguments are used starting-from the far left
paramg¢ter, default arguments should be provided for the right-most parameters.
Example 1
tgmplate <typename T>
class FIFO {
FIFO();
T pull();
void push (T &x);
}i
In SygtemVerilog, typed parameters are named {ype parameters. Type parameters can be used in
SystemVerilog classes, interfaces, or modules to provide the basic function of C++ templates.
Example 2
typedef bit[32] DataT;
iffterface FIFO # (type T);
Method T pudl¥) ;
Method push (T x);
erfdinterface: FIEO
The gdneric non-typed\parameters (or initialization parameters) appear in all languages (procedural pr OO)
and in| particularin=VHDL, Verilog, SystemC, and SystemVerilog. A non-typed parameter is like an
ordinafy (function“parameter) declaration. In SystemC, it represents a constant in a class template definition
or a ppraméter in a class constructor, i.e., this can be determined at compilation time. In VHDL, it is
repres¢nted by generics. In Verilog or SystemVerilog, it is represented by parameters.
Example 3

Here is an example of non-typed parameters usage on a simple GCD model expressed in various languages.

VHDL

entity GCD is

generic (Width: natural);

port (

Clock,Reset,Load: in std logic;

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4

149 IEEE Std 1685-2009
A,B: in unsigned (Width-1 downto 0);
Done: out std logic;
Y: out unsigned(Width-1 downto 0));

end entity GCD;
(System)Verilog

module GCD (Clock, Reset, Load, A, B, Done, Y);
parameter Width = 8;

input Clock, Reset, Load;
input [Width-1:0] A, B;
output Done;

output [Width-1:0] Y;

erfdmodule
SystemC

tgmplate <unsigned int Width = 8>

S¢ MODULE (GCD) {

sc_in<bool> Clock, Reset, Load;
sc_in<sc_uint<Width> >a, b;
sc_out<bool> Done;

sc_out<sc uint<width> > y;

These fwo kinds of parameters (typed and non-typed) can be combined to model complex IP modules.

Examplle 4
In SystemC:

tgmplate <typename T> // type parameter
class testModule : publdevsc module {
pyblic:
testModule (sc_module name modnamemodname, string

portname)

// non type parameters

sc_module (modname) ,

testport (portname) {..}

sc_port<T> testport;
}i

In a top SCnetlist design, such a class is instantiated as follows.

testModule<bool> test (“myModuleName”, “portl”);

In IP-XACT, the testModule parameters are represented as follows.

<spirit:modelParameters>
<!-- template parameter -->
<spirit:modelParameter spirit:usageType="typed">
<spirit:name>T</spirit:name>
<spirit:value
spirit:choiceRef="typenameChoice"
spirit:configGroups="requiredConfig"
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spirit:id="Tid"
spirit:prompt="T:"

spirit:resolve="user">boolean</spirit:value>

</spirit:modelParameter>

<!-- constructor parameters -->

<spirit:modelParameter spirit:usageType="nontyped">

<spirit:name>modname</spirit:name>
<spirit:value
spirit:choiceRef="modulenameChoice"

pnirite-confiaGroups="reaniredConfig"

spirit:id="modnameId"

spirit:prompt="moduleName:"
</spirit:modelParameter>

<spirit:name>portname</spirit:name>

<spirit:value
spirit:choiceRef="portnameChoice"
spirit:configGroups="requiredConfig"
spirit:id="portnameid"
spirit:prompt="portName:"
spirit:resolve="user">portl</spirit:value>

</spirit:modelParameter>

<Aspirit:modelParameters>

6.11.20.2.2 Generic parameters mapping in different languages

Table ¢ summarizes the two kinds of-parameters (initialization and declaration) expressed in the foy

comm¢nly used hardware languaggs,

Table 6—Parameter mappings

spirit:resolve="user">myModuleName</spirit:value>

<spirit:modelParameter spirit:usageType="nontyped">

r most

Language Nongﬁﬁz‘iﬁg ::;:::; ters Typed parameters (declaration)
VHDL generics NA
Feritog parametes NA
SystemC constructor template (constant or variable type)
System Verilog parameter parameter

A declaration parameter (e.g., int) shall be used when declaring an IP instance in a top netlist (e.g., myIP
int myIntIP;). An initialization parameter (e.g., myName) shall be used when initializing the instance

of that IP (e.g., myIntIP (“myName”) ;).
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The following schema details the information contained in the componentGenerators element, which may
appear as an element inside the top-level component element.

“spirithidden |
type | xs:boolean

- ,spirit:componentGenera(ors -t

Generator list is tools-specific.

Specifies a set of component generators.
The scope attribute applies to component
generators and specifies whether the
generator should be run for each instange
of the entity (or module) or just Qnce for
all instances of the entiy .

\defaut Take__

If this attribute is true then the generator
should not be presented to the user, it
may be part of a chain and has no
useful meaning when invoked
standalone

[

| spirit:scope |

type | xs:string |

|default| instance |

The scope attribute applies to
component generators and specifies
whether the generator should be run for
each instance of the entity (or module)
o just once for all instances of the

entity
spirit:nameGroup []

A group of elements for name
(sstname), display Name and descigfion

";spirit:phase
type|xs:float |
e o

This is an non<égative floating point
number that,is, Uséd to sequence when a
generatofs runy The generators are run
in ordeg.starting With zero. There may
be qilltiple generators with the same
phaseyiumber. In this case, the order
‘should niot matter with respect to other
generators at the same phase. If no
phase number is given the generator will
be considered in the "last" phase and
‘these generators will be run in the order
in which they are encountered while
processing generator elements.

-
|

I o
\,spiritparameters [

A collection of parameters.

r;sipiﬁt:;pﬁ'y;e .

[
Itype[ xstoken |

Indicates the ty pe of APT used by the
generator. Valid value are TGI, and
none. If this element is not present, TGI
is assumed.

=s pirit:generatorExe

‘ spirit:spiritURI

The pathname to the executable file that
implements the generator

An identifier to specify the generator
group. This is used by generator chains
for selecting which generators to run.

= nsportMethod

Defines a SOAP transport protocol other
than HTTP which is supported by this
generator. The only other currently
supported protocol is 'file".

6.12.2 Description

The componentGenerators element contains an unbounded list of componentGenerator elements. Each
componentGenerator element defines a generator that is assigned and may be run on this component.
componentGenerator contains two attributes: hidden and scope. The hidden (optional) attribute specifies,
when true, this generator shall not be run as a stand-alone generator and is required to be run as part of a
chain. This generator should not be presented to the user for direct invocation. If false (the default), this
generator may be run as a stand-alone generator or in a generator chain. This attribute is of type boolean.
The scope (optional) attribute is an enumerated list of instance and entity. instance indicates this generator
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shall be run once for all instances of this component. entity indicates this generator shall be run once for
each instance of this component.

componentGenerator contains the following elements.

a)

b)

2

h)

6.12.3

This e}

<9

nameGroup group is defined in C.1. The name elements shall be unique within the containing

componentGenerators clement.

phase (optional) determines the sequence in which generators are run. Generators are run in order
starting with zero (0). If two generators have the same phase number, the order shall be interpreted
as not important and the generators can be run in any order. If no phase number is given, the

OCNCTato WILN d PNASC NUMDC NC _PId CICINCT O D

number.
parameters (optional) specifies any componentGenerator parameters. See C.11.

apiType (optional) indicates the type of API used by the generator: an enumerated list of
none. TGI indicates the generator communicates with the DE using SOAP a$ydefined by
XACT TGI. none indicates the generator does not communicate with the DEs

transportMethods (optional) defines alternate SOAP transport proto¢ols/that this genera
support. The default SOAP transport protocol is HTTP if this element is not present.

1) transportMethod specifies an alternate transport protocol, This element is an enumera
of only one element file.

2) file indicates the SOAP transport protocol is transported.to the DE via a file or file hand

generatorExe (mandatory) contains an absolute or “relative (to the location of the con
document) path to the generator executable. The pathinmay also contain environment variablg
the host system, which are used to abstract the location of the generator. The generatorExe ¢
is of type spiritURI.

Generator. See C.11.

group (optional) is an unbounded_list of names used to assign this generator to a group wit
generators. These group names.are then referenced by a generator chain selector to forming
of generators. See 9.1. The group clement is of type Name.

Example

fample shows a component generator used to validate the connections to a component.

pirit:componentGenerator>
<spisdtiname>connectionRuleChecker<spirit:name>
<spirit:phase>100.0</spirit:phase>
<bpirit:parameters>

generator is considered in the “last” phase and these generators are run in any order after the last

ositive
I'GI or
the 1P-
or can
ted list
e.

faining

s from
lement

vendorExtensions (optional) adds any .extra vendor-specific data related to the component-

h other
h chain

. L L
PrETrT P trameTeY

<spirit:name>language<spirit:name>

<spirit:value spirit:id="checker” spirit:resolve="user”>strict</

spirit:value>

</spirit:parameter>
</spirit:parameters>
<spirit:apiType>TGI</spirit:apiType>
<spirit:generatorEkExe>../TGI/checker.tcl</spirit:generatorkExe>
<spirit:group>checker</spirit:group>

</spirit:componentGenerator>
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The following schema details the information contained in the fileSets element, which may appear in a
component or an abstractor.

spirit:fileSetType

‘ ;spirit:name
o
‘ Uniaue ame
e —— - —
J;spirit:displayNamej(
spirit:nameGroup [ Itype| xsistring i N
| Element name for display’ pbrposes.
A group of elements for name Typically a few Words providing a more
(xs:name), display Name and description | detailed and/or usefriendly name than
| the spiritname.
[ i N
| - spirit:description
‘kype xs:string |
dypelxgisting
F ull description string, ty pically for
‘ documentation
‘ Identifes this fileSet as belonging tofd
particular group or having a particular
purpose. Examples might be
"diagnostics”, "boot", "applicatign’,
interrupt’, "dev iceDriyer", &tc.
******* spirit:fileSet ‘
|, spiritfileSets [ WEJJ P &
n ——
——————— type| spirit:fileSetType
List of file sets associated with %
component. 1.
This element specifies a list of unique |
pathnames to files and directories. It [\ Default command and flags used to build
may also include buid instructions for | derived fls from the sourceName fes
the files. 1f compilation order is in this file set,
important, e.g. for VHDL files, the files |
have to be provided in compilation | e T T -
spirit:dependency |
order. - |
type] spiritspirtURl |
| pelsprspitR |
| 0.0
| Specifies a location on which files or
| fileSets may be dependent. Typically,
| this wouid be a directory that would
contain included fies.
|
.
|
|
| Generator information i this file set
| descrbes a function. For example, this
file set may describe diagnostics for
| which the DE can generate a diagnostics
| diver.
L | spiritvendorExtensions [
— {LsglrE.VEn7°: 782557“5 E
Container for vendor specific extensions.
- -
The filleSefs element contains one or more fileSet elements A fileSet contains a list of files and dirdctories

associated with a component and/or instructions for further processing. If compilation order is important
(e.g., for VHDL files), the files shall be listed in the order needed for compilation (the files to compile first
are listed first). fileSet has the following mandatory and optional elements.

a) nameGroup group is defined in C.1. The name elements shall be unique within the containing
fileSets element.

b)

group (optional) describes the function or purpose of the file set with a single unbounded word

group name (e.g., diagnostics, interrupt, etc.). The group element is of type Name.

c¢) file (optional) references a single unbounded file or directory associated with the file set. If
compilation order is important (e.g., for VHDL files), the files shall be listed in the order needed for
compilation (see 6.13.2).
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d)

e)

f)

2

6.13.1

The fo

defaultFileBuilder (optional) specifies the unbounded default build commands for the files
this file set. See 6.13.5.

within

dependency (optional) is the path to a directory containing (include) files on which the file set

depends. The dependency element is of type spiritURI.

function (optional) specifies the unbounded information about a software function for a generator

(see 6.13.6).
vendorExtensions (optional) provides a place for any vendor-specific extensions. See C.10.

.3 Example

]nwing isan mmmp]e of a fileSet with two VHDI  files

6.13.2

6.13.2

The fo!
inside

<spirit:fileSets>
<spirit:fileSet
<spirit:name>fs-vhdlSource</spirit:name>
<spirit:file>
<spirit:name>hdlsrc/timers.vhd</spirit:name>
<spirit:fileType>vhdlSource</spirit:fileTyped>
<spirit:logicalName>leon2 timers</spirit:logicalName>
</spirit:file>
<spirit:file>
<spirit:name>hdlsrc/leon2 Timers.vhd</spirit:name>
<spirit:fileType>vhdlSource</spirig:fileType>
<spirit:logicalName>leon2 timers</spirit:logicalName>
</spirit:file>
</spirit:fileSet>
</spirit:fileSets>

file
.1 Schema

lowing schema details the inforhation contained in the file element, which may appear as an @
he fileSet element.

lement
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;pl

-
ileld |

[
type|xs:D |

Unique ID for this file, referenced in

fileSet/function/fileRef

~spirit:name

A attributes

type | spirit:spiritURI i ‘

Path to the file or directory. If this path
is a relative path, then it is relative to

grp spirit:string.prompt.att ‘

Use this attribute group on string
elements.

the containing XML file.

=s pirit:fileType

4

IP-XACT reference to a file or directory .

spirit:fileType [
7

1.

The type of a file refenced by IP-XACT.
Either: fileTy pe - a known IP-XACT file
type, or userFileTy pe - a file ty pe not
yet known by IP-XACT. If multiple

ty pes are specified, the order is
important. The first ty pe is the primary
type of the file and the latter ty pes are
ty pes that may be embedded in the file.

TP —

Enumerated file ty pes known by
IP-XACT.

;spint:userﬁleType A

xs:string |,

Free form file ty pe) ok - y et - known
by IP-XACT .

[ type| xs:boolean

For example a V erilog file containing

PSL assertions.

Include

Fsp

Indicate that the file is include file.

3 attributes

| spirit:externalDeclarations

type [ xs:boaleafi
|default] false

the File cohtains'some declarations that
are peededvintop file

Eattributes
[t
spirit:default |

I
type | xs:boolean |

Logical name for this file or directory e.g.
VHDL library name.

Défines exported names that can be
accessed externally, e.g. exported
function names from a C source file.

Command and flags used to build
derived files from the sourceName files.
If this element is present, the command
and/or flags used to to build the file will
override or augment any default builders
at a higher level.

Specifies a location on which files or
fileSets may be dependent. Ty pically,
this would be a directory that would
contain included files.

Specifies define symbols that are used in
the source file. The spirit:name element
to-bord

th

o
@
o
=%
o
@
@

The logical name shall only be used as a
default and another process may
override this name.

text content of the spirit:value element
holds the value. This element supports
full configurability .

Relates the current file to a certain
executable image ty pe in the design.

Container for vendor specific extensions.
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6.13.2.2 Description

A file is a reference to a file or directory. It is an optional element of a fileSet. If compilation order is
important (e.g., for VHDL files), the files shall be listed in the order needed for compilation (the files to
compile first are listed first). The file element contains an attribute fileld (optional) that is used for
references to this file from inside the fileSet/function/fileRef element. The file element also allows for
vendor attributes to be applied. file contains the following elements.

a)

name (mandatory) contains an absolute or relative (to the location of the containing document) path
to a file name or directory. The path may also contain environment variables from the host system,
used to abstract the location of files (see D.17). The name element is of type spiritURI. The name

element is configurable with attributes from string.prompt.att, see C.12.

b)
¢)

d)

e)

g)
h)
i)
i)}
k)
See als

6.13.2

The fo

fileType (mandatory) group contains one or more of the elements defined in C.9.

includeFile (optional), when true, declares the file as an include file. If this element {s\not
the default value is false. includeFile is of type boolean. includeFile has an attribute ex
Declarations (optional); when true, this indicates the include file is needed by, usets of any
this file set.

logicalName (optional) is the logical name for the file or directory, suchilas’a VHDL libra
logicalName element is of type Name. logicalName includes an attribute default (option
means (when true) the logical name shall only be used as a default and another process ma
ride this name. If false (the default), this logical name shall always.bé used. The default attr
of type boolean.

exportedName (optional, unbounded) defines any namés that can be referenced exts
exportedName is of type Name.

buildCommand (optional) contains flags or commands for building the containing sour

bresent
ernal-
files in

y. The
1l) that
y over-
bute is

rnally.

be file.

These flags or commands override any flags or commands present in higher-level defayltFile-

Builder elements. See 6.13.3.

dependency (optional, unbounded) is the path to a directory containing (include) files on wh
file depends. The dependency elementis’of type spiritURI.

define (optional) specifies the defineysymbols to use in the source file. See 6.13.4.

imageType (optional, unbounded) relates the current file to an executable image type in the
The imageType element is.0f type string.

description (optional) details the file for the user. The description element is of type string.

vendorExtensions (Optional) provides a place for any vendor-specific extensions. See C.10.
o SCR 14.1.
.3 Example

[lowing is an example of two file sets: one with a Verilog file with a dependency on a direct

ich the

Hesign.

ry and

one wi

th~a"WWHDL file.

<spirit:fileSets>

<spirit:fileSet>
<spirit:name>fs-verilogSource</spirit:name>
<spirit:file>
<spirit:name>data/i2c/RTL/i2c.v</spirit:name>
<spirit:fileType>verilogSource</spirit:fileType>
<spirit:logicalName>i2c 1lib</spirit:logicalName>
</spirit:file>
<spirit:dependency>data/i2c/RTL</spirit:dependency>
</spirit:fileSet>
<spirit:fileSet>
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<spirit:name>fs-vhdlWrapper</spirit:name>
<spirit:file>
<spirit:name>data/i2c/RTL/i2c.vhd</spirit:name>
<spirit:fileType>vhdlSource</spirit:fileType>
<spirit:logicalName>i2c lib</spirit:logicalName>
</spirit:file>
</spirit:fileSet>

</spirit:fileSets>

6.13.3

6.13.3

The fo
as an g

buildCommand

.1 Schema

lowing schema details the information contained in the buildCommand element, which-may |appear
lement inside the file element.

[ attributes

‘ grp spirit:string.prompt.att ‘

Use this attribute group Jon string
elements.

A attributes

‘7s;)i;it7a[;p7e nidﬁ\
I
|type | xs:boolean |

st ;;ir?t:ﬁa;; :_| "true" indicates that the flags shall be

SR | to any existing flags,
EYBelX§-§1rT97 | "false"indicates these flags will replace
any existing default flags.

Flags given to the build«command when

building this file. If the optienal attribute ‘ grp spirit:string.prompt.att ‘
"append" is "true"~this string will be

Command and flags used to build
derived files from the sourceName files.

|
|
|
|
|
- - - - - - T - —— -7 | appended to any ‘existing flags, Use this attribute group on string
- JL spirit:buildCommand \ otherwise these flags will replace any elements.
|
|
|
If this element is present, the command

”””””” existing default flags.
[ attributes
and/or flags used to to build the file will

|
|
override or augment any default builders Ld Fr|— ‘ grp spirit:bool.prompt.att ‘
at a higher level. \SyEeLxs:boolean

|

N Use this attribute group on boolean
| If true, the value of the sibling element elements.

| "flags" should replace any default flags

| specified at a more global level. If this is
| true and the sibling element "flags" is
|
|
|
|
|

empty or missing, this has the effect of
clearing any default flags.

A attributes

L 1_spirit:targetName ‘ grp spirit:string.prompt.att ‘
| —
lyBe SPITEP@HRI— = Use this attribute group on string

Pathname to the file that is derived elements.
(built) from the source file.

=

.2 Description

ild€emmand contains flags or commands for building the containing source file. These flags or

b)

¢)

command (optional) element defines a compiler or assembler tool that processes files of this type.
The command element is of type string. The command element is configurable with attributes
from string.prompt.att, see C.12.

flags (optional) documents any flags to be passed along with the software tool command. The flag
element is of type string. The flags element is configurable with attributes from string.prompt.att,
see C.12. The flags element contains an attribute append (optional), which when true, indicates the
flags shall be appended to the current flags from the defaultFileBuilder (see 6.13.5), fileBuilder
(see 6.7.5), or the build script generator. If false, the flags shall replace the existing flags.

replaceDefaultFlags (optional), when true, documents flags that replace any of the default flags
from the build script generator. If false, the flags are appended. If true and the flags element is
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empty or not present, this has the effect of clearing all the flags. If this element is not present, its
effective value is false. The replaceDefaultFlags element is of type boolean. The replaceDefault-
Flags element is configurable with attributes from bool.prompt.att, see C.12.

d) targetName (optional) defines the path to the file derived from the source file. The targetName
element is of type spiritURI. The targetName clement is configurable with attributes from
string.prompt.att, see C.12.

6.13.3.3 Example

The following example specifies the build command for the containing file.

<dqpirit:buildCommand>
<spirit:command>g++</spirit:command>
<spirit:flags>-0</spirit:flags>
<spirit:targetName>compiled/model.o<spirit:targetName>
<Aspirit:buildCommand>

6.13.4 define

6.13.4.1 Schema

The fdllowing schema details the information contained in the define)clement, which may appeat as an
element inside the file element.

spirit:nameValuePairType T

(A attributes

~ spirit:name

type | xs:string

Unique name

7spirit:displayNam e |

L4
T,
2
Qo
[}
=
3
o

=
—R
:typf: xs:string

spirit:nameGroupString [

0..0 A group of elements for name(xs:string),
Jpecifies define sy mbols that are used in display Name and description

the source file. The spirit:name glement
ives the name to be defined and.the
txt content of the spirit:v alue\element
olds the value. This element,supports
fhll configurability .

"C
[0}
il
o
T
;‘.
5
5
<
)
[=
[©}
g
g
>~

o
(¢}
=

Element name for display purposes. ‘
Ty pically a few words providing a morg
detailed and/or user-friendly name than
the spirit:name. ‘

L 4‘:;; p?riz:(;e; Eri;t?oa i

1type
Full description string, ty pically for
' = documentation
A attributes
—M ‘ grp spirit:string.prom pt.att ‘
tvpel xs:siring
Il et

Use this attribute group on string
The value of the parameter. elements.

6.13.4.2 Description

The define element specifies the define symbols to use in the source file. This define element allows for
vendor attributes to be applied.

a)  nameGroupString group is defined in C.5.

| Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

b)

¢)

159

IEC 62014-4
IEEE Std 1685-2009

value (mandatory) contains the value of the define symbol. The value element is of type string. The

value element is configurable with attributes from s#ring.p.

vendorExtensions (optional) provides a place for any vendor-specific extensions. See C.10.

6.13.4.3 Example

rompt.att, see C.12.

This example defines a symbol called PROCESSOR_ARCH to be equal to amrV5.

<spirit:define>

<spirit:name>PROCESSOR ARCH</spirit:name>
<spirit:value>armvV5</spirit:value>

spirit:define>

6.13.9 defaultFileBuilder

6.13.5.1 Schema

The

appear

fq
as an element inside the fileSet or view element.

spirit:fileType 5]

‘ T he'ty pe of a file refenced by IP-XACT.
Either: fileType - a known IP-XACT file
ty pe, or userFileType - a file ty pe not
yet known by IP-XACT. If multiple
ty pes are specified, the order is
important. The first ty pe is the primary
ty pe of the file and the latter ty pes are
ty pes that may be embedded in the file.
For example a Verilog file containing

‘ PSL assertions.

spirit:command
T
1type

Default command used to build files of
the specified fileTy pe.

)
T
=
o
o
Iy
c
=
]
o
o
©
=

[Default command and flags used to build
lderiv ed files from the sourceName files
n this file'set.

Sspirit:flags |

-

e e o S
s at

llowing schema details the information contained in the defaultFileBuilder element, whig

=s pirit:fileType
type | xs:string

Enumerated file ty pes known by
IP-XACT.

Espirit:userFileType
type | xs:string

Free form file ty pe, not - yet - known
by IP-XACT .

[ attributes

‘ grp spirit:string.prompt.att ‘

Use this attribute group on string
elements.

A attributes

‘ grp spirit:string.prom pt.att ‘

IR Bl S

Flags given to the build command when
building files of this ty pe.

If true, replace any default flags value
with the value in the sibling flags
element. Otherwise, append the
contents of the sibling flags element to
any default flags value.

If the value is true and the "flags"
element is empty or missing, this will
hav e the result of clearing any default
flags value.

Use this attribute group on string
elements.

O attributes

‘ grp spirit:bool.prompt.att ‘

Use this attribute group on boolean
elements.

h may
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6.13.5.2 Description

A defaultFileBuilder contains default flags or commands for building the containing source file types.
These flags or commands may be overridden by flags or commands present in lower-level
defaultFileBuilder or buildCommand elements.
a) fileType (mandatory) group contains one or more of the elements defined in C.9.
b) command (optional) element defines a compiler or assembler tool that processes files of this type.
The command element is of type string. The command element is configurable with attributes
from string.prompt.att, see C.12.

flags to be passed along with the software tool command. The flag

c) flags (optional) documents any
ele i . [ e flags elemen onfionrable with 3 bute Qm pt_att,

NCH 0 VAR o A

see C.12.
d) | replaceDefaultFlags (optional) when true indicates the flags shall be appended to the(current flags.
If false, the flags shall replace the existing flags. The replaceDefaultFlags element is ¢f type
boolean. The replaceDefaultFlags element is configurable with attributes frombool.prompt.ptt, see
C.12.

6.13.5.3 Example

The fo]lowing is an example that specifies the default compiler command ‘tovise.
<dqpirit:defaultFileBuilder>

<spirit:fileType>cSource</spirit:fileTypes

<spirit:command>g++</spirit:command>
<Aspirit:defaultFileBuilder>

6.13.9 function

6.13.6.1 Schema

The following schema details the informatien contained in the function element, which may appeaf as an
elemerjt inside the fileSet element.
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& attributes

‘ spirit:replicate |

Itype | xs:boolean
|default | false )

If true directs the generator to compile a
separate object module for each instance
of the component in the design. If false
(default) the function will be called with
different arguments for each instance.

O ptional name for the function.

-~ 1

IEC 62014-4
IEEE Std 1685-2009

- —

—

0..00

Generator information if this file set
describes a function. For example, this
file set may describe diagnostics for
which the DE can generate a diagnostics
driver.

.2 Description

A fun|

(optionjal), when.set to true, the generator compiles a separate object module for each instance

- spirit:function 57

= spirit:fileRef
type | xs:IDREF

A reference to the file that contains the
entry point function.

1
|

Function return ty pe. Possible values
are void and int.

| .
spirit:argument !j
I

,,,,,,,,,,,,,,,, |
o o U 2
0..0

Arguments passed in when the function,
is called. Arguments are passed indrder.

|

|

|

|

: This is an extension of the name-value

| pair w hich includes the data"ty pe,in the

| spirit:dataTy pe attribute. The argument
| name is in the spirit:name element and

| its value is in the spirit:vialue element.

|
|

Spécifies if the SW function is enabled.
If ot present the function is always
enabled.

Location information for the source file of
this function.

[ attributes

‘grp spirit:bool.prompt.att ‘

Use this attribute group on boolean
elements.

tion specifies’ information about a software function. function contains an attribute replicate

of the

compomnent (in the design. This allows the function to be called with different attributes for each ipstance
within|the/design (e.g., base address). The replicate attribute is of type boolean and the default vialue is

false.

a)

b)

d)

notion boc (o £o11 230 laxaantc
RO aS T CTOrOWI g CrCmentss

entryPoint (optional) is the entry point name for the function or subroutine. The entryPoint ele-

ment is of type Name.

fileRef (mandatory) reference to the file that contains the entry point for the function. The value of
this element shall match an attribute in file/fileld. The fileRef element is of type IDREF. See

6.13.2.

returnType (optional) is an enumerated string type that indicates the return type for the function.
The two possible values are int and void.

argument (optional) lists any arguments passed when this function is called. All arguments shall be
passed in the order presented in this description. See 6.13.7.
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e) disabled (optional) disables the software function. The disabled eclement is of type boolean. When
true, the software function is not available for use. When false, the function is available. If this ele-
ment is not present, its effective value is false. The disabled element is configurable with attributes
from bool.prompt.att, see C.12.

f)  sourceFile (optional) references any source files. The order of the source files may be important, as
this could indicate a compile order. See 6.13.8.

6.13.6.3 Example

The following example includes a file with a £i1eId and a function referencing that file.

<dpirit:fileSets>
<spirit:fileSet spirit:fileSetId="fs-systemcSource">
<spirit:name>sourceFiles</spirit:name>
<spirit:file spirit:fileId="source">
<spirit:name>src/source.cc</spirit:name>
<spirit:fileType>systemCSource-2.1</spirit:fileTypé&>
</spirit:file>
<spirit:function>
<spirit:fileRef>source</spirit:fileRef>
<spirit:returnType>void</spirit:returnType®
<spirit:argument spirit:dataType="int">
<spirit:name>argument 1</spirit:name>
<spirit:value>0</spirit:value>
</spirit:argument>
</spirit:function>
</spirit:fileSet>
<Aspirit:fileSets>

6.13.7] argument
6.13.7.1 Schema

The following schema details the information contained in the argument element, which may appedr as an
element inside the function element.
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& attributes

spirit:nameGroupString [7]

A group of elements for name(xs:string),
display Name and description

"~ spirit:name

type] xs:string

Unique name

Element name for display purposes.

Typically a few words providing a more

is called. Arguments are passed in order.

This is an extension of the name-value
pair which includes the data ty pe in the
spirit:dataTy pe attribute. The argument
name is in the spirit:name element and
its value is in the spirit:value element.

.2 Description

Full description string, ty pically for;
documentation

= attributes

~ spirit:value

‘ grp spirit:string.prompt.aft ‘

=
type xsisirng ]

The value of the parameter.

Use this attribute group on string:
elements.

The data ty pe of the argument as
pertains to the language. Example: "int¥;
"double", "char *".

(A attributes

spirit:dataType
type\ spirit:dataTypeType

The aijgument element specifies the arguments passed to the function when making a call. All argiiments

shall b
type fa
to be a

a)
b)

¢)

6.13.7

The fo

nameGroupString group is defined in C.5.

e passed in the order presented inthis description. The dataType (mandatory) attribute specifies the
r this argument, e.g., an intofBoolean. The argument element also allows for vendor atfributes
pplied.

value (mandatory), contains the value of the argument. The value element is of type string. The

value element, is‘\configurable with attributes from string.prompt.att, see C.12.
vendorExtenstons (optional) provides a place for any vendor-specific extensions. See C.10.

.3 Example

lowing example includes a file with a £ileTd and a function referencing that file.

<spirit:fileSets>
<spirit:fileSet spirit:fileSetId="fs-systemcSource">

<spirit:name>sourceFiles</spirit:name>
<spirit:file spirit:fileId="source">

<spirit:name>src/source.cc</spirit:name>
<spirit:fileType>systemCSource-2.1</spirit:fileType>

</spirit:file>
<spirit:function>

<spirit:fileRef>source</spirit:fileRef>
<spirit:returnType>void</spirit:returnType>
<spirit:argument spirit:dataType="int">
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<spirit:name>argument 1</spirit:name>
<spirit:value>0</spirit:value>
</spirit:argument>
</spirit:function>
</spirit:fileSet>
</spirit:fileSets>

6.13.8 sourceFile

6.13.8.1 Schema

The following schema details the information contained in the sourceFile element, which may_appedr as an
elemerft inside the function element.

;spirit:sourceName
type | spirit:spiritURI

Source file for the boot load. Relative
names are searched for in the project
directory and the source of the

component directory .
- E

Espirit:fiIeType
type | xs:string

Location information for the source file of
this function.

Enumerated file ty pes known by
IP-XACT.

spirit:fileType [

The ty pe of a file refenced by IR-XACT.
Either: fileType - a known IR-XACT file
ty pe, or userFileTy pe - a«file ty pe not
yet known by IP-XACT{IFf multiple

ty pes are specified, the‘erder is Free form file ty pe, not - yet - known
important. The first'ty pe is the primary by IP-XACT .

ty pe of the file.and the latter ty pes are

ty pes that.may, be embedded in the file.

For exdamplé a Verilog file containing

PSL assertions.

Espirit:userFiIeType

type | xs:string

6.13.8.2 Description

The sourceFile element specifies the location of the source files for this function. All source files ghall be
procesped in the order presented in this description.

a) | sourceName ‘(mandatory) contains an absolute or relative (to the location of the confaining
document)path to a file name or directory. The path may also contain environment variablgs from
the host(system, used to abstract the location of files. The sourceName element is of type spifitURI.

b) | fileType (mandatory) group contains one or more of the elements defined in C.9.

6.13.8.3 Example

The following example specifies the type and location of a source file.

<spirit:source spirit:fileId="source">
<spirit:sourceName>src/source.cc</spirit:sourceName>
<spirit:fileType>systemCSource-2.1</spirit:fileType>

</spirit:source>
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6.14 Choices
6.14.1 Schema

The following schema details the information contained in the choices element, which may appear as an
element inside the top-level component, abstractor, or generatorChain element.

Espirit:name
type | xs:Name

Choice key, available for reference by
the spirit:choiceRef attribute.

R B PP b 3 attributes
1.0

Choiceq used by elements with an spirit:text |
attributg spirit:choiceRef.

[
Non-empty set of legal values for a !yge )&S:Etﬂng |
elements with an attribute -

spirit:choiceRef. When specified,.display ed in plade of the

| spirit:enumeration value

! spirithelp |
ifybe] Xsistring |

~spirit:enumeration =

bpelrssing

1.0

One possible value of spirit:choice
Text that may be display ed if the user
requests help about the meaning of an
element

6.14.2 Description

The cHoices element contains an unbounded list of choice elements. Each choice element is a list of items
used Jy a modelParameter element, parameter elementj or any other configurable element with a
choiceRef attribute. These elements indicate they are using a choice element by setting the aftribute
choiceRef. This choiceRef attribute shall referencena valid choice/name element in the confaining
descrigjtion.

The cHoice definition contains the following elements.

a) | name (mandatory) specifies the name of this list and is used by other elements for referenge. The
name elements shall be uniqug within the containing choices element. The name element is pf type
Name.

b) | enumeration (mandatery) is an unbounded list of elements, where each holds a possible value that
the referencing element may contain. The enumeration element is of type string.

1) text (optional) attribute causes optional text to be displayed when choosing the choice| value.
The resulting value stored in the configurable element corresponds to the enumeration vglue for
the chaice. If the text attribute is not present, the enumeration value may be displaygd. The
text-element is of type string.

2) \help (optional) attribute gives any additional information about this enumeration elemept. The
help element is of type string.

See also: SCR 5.11.

6.14.3 Example

This example shows the addressable size (width) and the word size (Dwidth) of a memory component.

<spirit:model>
<spirit:modelparameters>
<spirit:modelparameter>
<spirit:name>width</spirit:name>
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<spirit:value spirit:format="choice”
spirit:choiceRef="widthOptions">1</spirit:value>
</spirit:modelparameter>
<spirit:modelparameter>
<spirit:name>Dwidth</spirit:name>
<spirit:value spirit:format="choice”
spirit:choiceRef="DwidthOptions">4</spirit:value>
</spirit:modelparameter>
</spirit:modelparameters>
</spirit:model>

<spirit:choices>

. . N .
SPTrrrc.ciror

<spirit:name>widthOptions</spirit:name>

</spirit:choice>
<spirit:choice>
<spirit:name>DwidthOptions</spirit:name>

</spirit:choice>
</Aspirit:choices>

<spirit:enumeration spirit:text="8K">1</spirit:enumeration>
<spirit:enumeration spirit:text="64K">2</spirit:enumeration>
<spirit:enumeration spirit:text="256K">3</spirit:enumerationd>

<spirit:enumeration spirit:text="2Bytes">4</spiritsenumeration>
<spirit:enumeration spirit:text="4Bytes">5</spirdt+enumeration>
<spirit:enumeration spirit:text="8Bytes">6</spirit:enumeration>
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Verification IP (VIP), with monitor bus interfaces, connect to an active bus interface to monitor only that
interface’s protocol for a variety of uses. Other verification tools may require access to component IP in a
design, at a level deeper than the interfaces defined for the component. A white box element provides such
access. This can be used in situations where internal registers, pins, signals, or whole IP-XACT interfaces
need to be monitored or driven by VIP.

6.15.1 Schema

The following schema details the information contained in the whiteboxElements element, which may

appear

irit:w hiteboxElements

>

It of whiteboxElements

6.15.2 Description

spirit:whiteboxElement
type| spirit:w hiteboxElementType

120,
A whiteboxElement is a useful way, to
identify elements of a companent that
can not be identified through other
means such as intemalsignals and
non-software accessible vegisters.

as an element inside the top-level component element.

spirit:nameGroup [

A group of elements for name
(sstname), display Name and description,

=s pirit'w hiteboxType

Thdicates the ty pe of the element. The
pin and signal ty pes refer to elements
Within the HDL description. The register
ty pe refers to a register in the memory
map. The interface ty pe refers to a
group of signals addressed as a single
unit.

If true, indicates that the white box
element can be driven (e.g. have a new
value forced into t).

Indicates the name of the register
associated with this white box element.
The name should be a full hierarchical
path from the memory map to the
register, using '/' as a hierarchy
separator. When specified, the
whiteboxTy pe must be 'register’.

" Es pirit:description |

=s pirit:name ‘

Type [Nl | ‘

Unique name

Element name for display purposes.
Typically a few words providing a mdre
detailed and/or user-friendly name thah
the spirit:name.

Itype|xs:string |
Full description string, ty pically for
documentation

The whiteboxElements element contains a list of one or more whiteboxElement elements. Each
whiteboxElement element contains the following elements.

a)

whiteboxElements element.

b)

nameGroup group is defined in C.1. The name element shall be unique within the containing

whiteboxType (mandatory) documents this white box element’s referent: a register, pin, signal, or

interface within the component. register indicates a register definition (referenced by the
registerRef element) in this component can be mapped to physical signals. pin indicates a port on
an internal instance in this component can be mapped to physical signals. signal indicates a signal
between two internal instances in this component can be mapped to physical signals. interface
indicates a group of signals that can be addressed as a single name.
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In each case, the view-specific path is contained in the matching model/view/whiteboxElementRef

element.

drivable (optional), when true, indicates the white box describes a point within the IP that

can be

driven, i.e., forced to a new value. If false, the white box references a point that cannot be driven. If
this element is not present, its effective value is false. The drivable element is of type boolean.

registerRef (optional) names the register indicated by this white box when the whiteboxType is
register. The registerRef is the full hierarchical path from the component’s top-level memory map

to the register, using/as a hierarchy separator. The registerRef element is of type string.

parameters (optional) specifies any parameter names and types for a white box that can be

parameterized. See C.11.

f)

6.15.3

The f
verific

<9

vendorkxtensions (optional) provides a Space I0r any vendor-speciic extensions. >Sec L. LU.
Example

llowing example shows the definition of a register (status) that can be aceeSsed (i.e.,
htion) within a component.

pirit:whiteboxElements>
<spirit:whiteboxElement>
<spirit:name>Status</spirit:name>
<spirit:whiteboxType>register</spirit:whiteéboxType>
<spirit:driveable>false</spirit:driveable’
<spirit:registerRef>mmname/abname/status</spirit:registerRef>
</spirit:whiteboxElement>
spirit:whiteboxElements>

6.16 White box element reference

6.16.1

The fo|
appear

[l
pirita

Schema

lowing schema details the infopmation contained in the whiteboxElementRefs element, whi
as an element inside the component/model/views/view element.

B attributes
‘ spirit:name
fype

Reference to a whiteboxElement defined
within this component.

e — — — — —

L

Container for
references.

— - spirit:w hiteboxElementRef Ii
i Fo( g S
i M 2. \type [ spirit:w hiteboxBementRef Type

= spirit:pathName

sw—— s o
0.0
Reference to a white box element which is
visible within this view .

The view specific name for a portion of
the white box element.

spirit:w hiteboxPath

during

h may

]

|
The whiteboxPath elements (as a set) !
define the name(s) needed to define the L

entire white box element in this view. Nasis assodiated path name.

Optional bound on the path name. If
not specified, the size of the element
referred to by pathName must be
determined from the referenced

‘ 1w

associated path name.

6.16.2 Description

xs:nonNegativehnteger

Indicates the left bound value for the

xs:nonNegativelnteger

element. Indicates the right bound values for the

The whiteboxElementRefs element contains a list of one or more whiteboxElementRef clements. The
whiteboxElementRef makes a reference to a whiteboxElement of the component and defines the view
specific path to the element. name (mandatory) attribute identifies the whiteboxElement in the containing
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component for which the following whiteboxPath applies. The name attribute is of type Name.
whiteboxElement element contains the following elements.

whiteboxPath (mandatory) contains unbounded elements to define the path in this view to the
above referenced whiteboxElement.

)]
2)

3)

pathName (mandatory) is the language and view specific path to the location of the whitebox-
Element. The pathName is of type string.

left (optional, paired with right) sets the element bounds of the pathName if required by the
language. The left element is of type nonNegativelnteger.

right (optional, paired with left) sets the element bounds of the pathName if required by the
language. The right element is of type nonNegativelnteger.

See aldo SCR 12.14 and SCR 12.15.

6.16.3 Example

The following example shows the definition of a white box path to the status register bits in a component.

<dqpirit:whiteboxElementRefs>
<spirit:whiteboxElementRef spirit:name="Status”>

</spirit:whiteboxElementRef>
<Aspirit:whiteboxElementRefs>

<spirit:whiteboxPath>ucontrol/ureg/status</splfit:whiteboxPath>
<spirit:left>7</spirit:left>
<spirit:right>0</spirit:right>
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6.17 CPUs

6.17.1

Schema

The following schema details the information contained in the CPUs element, which may appear as an
element inside the top-level component element.

Espirit:name

fype x:Rame |

Unique name

-1 spif
[

cpu's

6.17.2

The cjpus element contains an unbounded list©©f cpu elements for the containing component. T

elemer
That s
progra

a)

b)

¢)

the platform core. detailed and/or user-friendly_.nal

the spirit:name.
[ or S
| \;spirit:descrip!ion*
T Stri
type|xs:string| , |
[ v

documentation

’75 pirit:addrSpaceRefType
|£cla us , .= m= .= = attfib utes ‘

In the component 1.0
‘spirit:addressSpaceRef
type | xs:Name

} o J spirit:addressSpaceRef
Describes a processor in this component. 2 — —
|type] spirit:addrSpaceRefType
1.0 ‘ A reference to a unique address space. ‘
Indicates w hich address space maps;into

this cpu.

- J\" spirit:parameters
| e ——— N
I

— 1 _spirit:vendorExtensions
[C AT "0, . A ——
AR
Contajner for,viendor specific extensions.

Description

t describes a containing component with a programmable core that has some sized address

mmable core to know from which interface transaction the software departs.
nameGroup group is defined in C.1. The name element shall be unique within the conl
component element.

addressSpaceRef (mandatory) contains an attribute to describe information about the ra
addresses with which the master interface related to this cpu can generate transactions.

addres$SpaceRef (mandatory) attribute references a name of an address space defined
same.component. The address space defines the range and width for transaction
interface. See 6.7.1.

parameters (optional) specifies any cpu-type parameters. See C.11.

d)

|

TTTE TTaTITE O e Lo MStanee Telatv e 10, T Typically a few words providing a more
|
|

spirit:nameGroup [F} =
Element name for display purposes.

e than

Full descriptien String, ty pically ffor

he cpu

space.

hme address space may also be referenced by a master interface and used to create a link [for the

faining

nge of

in the
n this

6.17.3 Example

This example shows a simple cpu with a single addressMap reference.

<spirit:cpus>

<spirit:cpu>
<spirit:name>processor</spirit:name>
<spirit:addressSpaceRef spirit:addressSpaceRef="main"/>
</spirit:cpu>
</spirit:cpus>

vendorExtensions (npﬁnnq]\ adds anv extra andm‘-QpPr‘iﬁr data related to the cpu_See C 10,
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7. Design descriptions

7.1 Design

An IP-XACT design is the central placeholder for the assembly of component objects meta-data. A design
describes a list of components referenced by this description, their configuration, and their interconnections
to each other. The interconnections may be between interfaces or between ports on a component. A design
description is analogous to a schematic of components.

While a design description, with referenced components and interconnections, describes most of the
information for a design, some information is missing, such as the exact port names used by a busnferface.
To resplve this a component description (referred to as a hierarchical component) is used. Thisleomponent
description contains a view with a reference to the design description. Together, the compongnt and
refererfced design description form a complete single-level hierarchical description. From. this poimt, it is
simple{ to create additional hierarchical descriptions by including hierarchical componént description in
design|descriptions.

7.1.1 chema

The following schema details the information contained in the design-element, which is one of thg seven
top-leyiel elements of the schema.

Espirit:vendor
type | xs:Name
Name of the vendor who supplies this file.

spirit:library
type
- - = Name of the logical library this element
spirit:versienedidentifier [ = belongs to. 9 v
This grotip ‘of elements identifies a top level El
item+(e.g. a component or a bus definition) spirit:name
with vendor, library, name and a version type | xs:NMTOKEN

fhuniber.
The name of the object.

spirit:version
type | xs:NMTOKEN

Indicates the version of the named element.

 spirit:design{3 (e -+ spiritadhocConnections []

: Defines the set of ad-hoc connections in a
design. An ad-hoc connection represents a
connection betw een two component pins
which were not connected as a result of
interface connections (i.e.the pin to pin
connection was made explicitly and is

represented explicitly ).

To define all elermerits and attributes supported
when defining“a“design and its configured
compofents,

A list of hierarchy connections between bus
interfaces on component instances and the bus
interfaces on the encompassing component.

L ﬁ‘fspir't'descriptionj‘

Full description string, ty pically for
documentation

Container for vendor specific extensions.
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7.1.2 Description

The design element describes a list of referenced components, their configuration and interconnections to
each other. Each element of a design is detailed in the rest of this clause; the main sections of a design are:

a)
b)
¢)
d)

e)

2

See alg
71.3

The fo

<9

o0: SCR 1.9.
Example
lowing example shows as sample design with three components.

pirit:design xmlns:spirit="httpsA/www.spiritconsortium.org/XMLSchema/

versionedldentifier group provides a unique identifier, made up of four subelements for a top level

IP-XACT element. See C.6.

componentInstances (optional) contains the list of components that are instantiated (referenced)

inside the design (see 7.2).

interconnections (optional) contains the list of connections between bus interfaces of components

listed inside the design (see 7.3).

this design (see 7.5).

hierConnections (optional) contains a list of connections between a componentcinstancg
interface and a bus interface inside the encompassing component (see 7.6). See alsb: 6:11.2.

This element only allows making hierarchical reference between bus interfaces.Hierarchica
ence between ports is made inside the adHocConnections clement.

description (optional) allows a textual description of the design. The description element is
string.

vendorExtensions (optional) adds any extra vendor-specific data related to the design. See .

SPIRIT/1.5" xmlns:xsi="http:/NMwww.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http: /Awww.spiritconsortium.org/XMLSchema/SPIRIT
http://www.spiritconsortium.org/XMLSchema/SPIRIT/1.5/index.xsd">
<spirit:vendor>spiritcOpsortium.org</spirit:vendor>
<spirit:library>work</(spirit:library>
<spirit:name>design MCS</spirit:name>
<spirit:version>IN0</spirit:version>
<spirit:compohehtInstances>
<spirit:componentInstance>
<spdrit:instanceName>i ahbMaster</spirit:instanceName>
<spirit:componentRef spirit:vendor="spiritconsortium.org"
spirit:library="Addressing" spirit:name="ahbMaster" spirit:version="1
<spirit:configurableElementValues>
<spirit:configurableElementValue

adHocConmections (optiomat) comtais a 1St of Tommections betweer comporent ports tisted inside

’s bus
| refer-
of type

.10.

1.5

OH/>

spirit:referenceld="asBase">0</spirit:confiqurableElementValue>

</spirit:configurableElementValues>
</spirit:componentInstance>
<spirit:componentInstance>
<spirit:instanceName>i ahbChannell2</spirit:instanceName>
<spirit:componentRef spirit:vendor="spiritconsortium.org"
spirit:library="Addressing" spirit:name="ahbChannell2"
spirit:version="1.0"/>
</spirit:componentInstance>
<spirit:componentInstance>
<spirit:instanceName>i ahbSlave</spirit:instanceName>
<spirit:componentRef spirit:vendor="spiritconsortium.org"

spirit:library="Addressing" spirit:name="ahbSlave" spirit:version="1.0"/>
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</spirit:componentInstance>
</spirit:componentInstances>
<spirit:interconnections>
<spirit:interconnection>
<spirit:name>m2c</spirit:name>

<spirit:activeInterface spirit:componentRef="i ahbMaster"
spirit:busRef="AHBMaster"/>

<spirit:activelInterface spirit:componentRef="i ahbChannell2"
spirit:busRef="MirroredMasterQ"/>

</spirit:interconnection>

<spirit:interconnection>

Splrit.name-CcsZs Ssplrit.name

<spirit:activelInterface spirit:componentRef="1i ahbSlave"
spirit:busRef="AHBSlave"/>

<spirit:activeInterface spirit:componentRef="i ahbChannell2"
spirit:busRef="MirroredSlave0"/>

</spirit:interconnection>
</spirit:interconnections>
<spirit:description>master-channel-slave</spirit:description>
<Aspirit:design>

7.2 Dpsign component instances
7.2.1 $chema

The following schema details the information containedin the componentInstances element, whi¢gh may
appearfas an element inside the top-level design elenient.

An instance name assigned to
subcomponent instances and
contained channels, that is
unique within the parent
component.

| [spiritdisplayName |
ltype[xssting |

Element name for display
purposes. Ty pically a few words
providing a more detailed and/or
user-friendly name than the
spirit:name.

sp.m description |
type xs:string

Full desciption string, ty pically
for documentation

spiritlibraryRefType

O attributes ‘
. - spiritvendor
|, spirit:componentinstance j ‘ p

. oo s e |
Sub instancgs of \nlemal mmpunents 1.2

Component instance element. The spiritilibrary
— e eremReTh e £
unique-value instanceName attribute. type| xs:Name

- 1,sp conponshtinstarices 3

spiritname

found in an extemal library. The type] xs:NMTOKEN
four attributes define the VLNV
of the referenced element.

ersion

T
type xs:NMTOKEN J

[0 attributes

piri
type[ xs:Name

Refers to the ID attribute of the
configurable element.

All configuration information for a contained
component, generator, generator chain or 1o

abstractor instance. Describes the content of a configurable

element. The required referenceld attribute
refers to the ID attribute of the configurable
element.

|

|

|

|

|

|

|

|

|

b ___ S -
| e, [type[xs:string
|

|

|

|

Container for v endor specific
extensions.
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7.2.2 Description

The componentInstances element contains an unbounded list of component instances that are described
inside the componentInstance element. This element contains the following subelements.

a)

b)

instanceName (mandatory) assigns a unique name for this instance of the component in this design.
The value of this element shall be unique inside a design element. The instanceName element is of

type Name.

displayName (optional) allows a short descriptive text to be associated with the instance. The

displayName is of type string.

description (optional) allows a textual description of the instance. The description is of type

string.

See alg
7.2.3
The fq

config
config

instance. The componentRef element is of type libraryRefType (see C.7); it contains_four at
to specify a unique VLNV.

configurableElementValues (optional) specifies the configuration for a Spécific com
instance by providing the value of a specific component parameter. The configurableEle
Values is an unbounded list of configurableElementValue elements.

1) configurableElementValue (mandatory) is an unbounded list that specifies the value t
to a configurable element; in this instance, it is pointed to by the referenceld attribu
configurableElementValue is of type string.

2) The contained referenceld (mandatory) attribute is axeference to the id attribute of an g
in the component instance. The referenceld attribute\s of type Name.

0: SCR 1.8 and SCR 5.14.

Example

llowing example shows two component instances of a design. The first one, i timers
hirable element attached to .it\while the second one, i irqgctrl, is not configurabl
irable element with the id equal to TPRESC has its value set to 22.

<spirit:componérntInstances>
<spirit:componentInstance>
<spilrit:instanceName>i timers</spirit:instanceName>

<spirit:componentRef spirit:vendor="spiritconsortium.org"
spirit:library="Leon2" spirit:name="timers"
spintt:version="1.5"/>

<spirit:configurableElementValues>

componentRef (mandatory) is a reference to a component description (see 6.1) for this con—:|50nent

vendorExtensions (optional) adds any extra vendor=specific data related to the design. See (.

ibutes

ponent
ments-

apply
e. The

lement

.10.

has a
. The

<spirit:configurableElementValue spirit:referenceld="TPRES
</spirit:configurableElementValue>
</spirit:configurableElementValues>
</spirit:componentInstance>
<spirit:componentInstance>
<spirit:instanceName>i irqgctrl</spirit:instanceName>
<spirit:componentRef spirit:vendor="spiritconsortium.org"
spirit:library="Leon2" spirit:name="irqgctrl"
spirit:version="1.5"/>
</spirit:componentInstance>

</spirit:componentInstances>

NS00
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7.3.1 Schema
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The following schema details the information contained in the interconnections element, which may appear

as an element inside the top-level design element.

spirit:nameGroup

A group of elements for name
(xs:name), display Name and
description

Describes a connection between
two active (not monitor)
busInterfaces.

Connections betw een internal sub
components.

7777777777777 0.

Describes a connection from the interface
of one component to any number of
monitor interfaces in the design.

An active interface can be connected to
unlimited number of monitor interfacés.

7.3.2 Pescription

The in
elemer]

a)

1)

interconnections element.

spirit:activelnterface o
type | spiritinterface I

Describes one interface of the
interconnection.

The componentRef and busRef
attributes indicate the instance
name and bus interface name of
one end of the connection.

spiritnameGroup

A group of eleménts for name
(xs:name);displayName and
description

J spirit:monitoredActivelnterface

\ type \ spirit:hierinterface
Y

-

Describes an activ e interface of the design

that all the monitors will be connected to.
The componentRef and busRef attributes
indicate the instance name and bus interface
name. The optional path attribute indicates
the hierarchical instance name path to the
component.

spirit:monitorinterface

I

spirit:hierinterface _l

type
1o

Describes a list of monitor
interfaces that are connected to
the single active interface.

The componentRef and busRef
attributes indicate the instance
name and bus interface name.
The optional path attribute
indicates the hierarchical instance
name path to the component.

interconnection (optional) specifies a connection between one bus interface of a compong
anothetbus interface of a component. Each interconnection contain the following elements.

ferconnections el€ément contains an unbounded list of interconnection and monitorInterconnection
ts. For further description on interface connections, see 6.3.4.

nt and

nameGroup group is defined in C.1. The name elements shall be unique within the containing

2)

activelnterface (mandatory) specifies the two bus interfaces that are part of the

interconnection. Only connections between two bus interfaces are allowed; broadcasting of
interconnections is not allowed. The activelnterface element is of type interface, see 7.4.

b)

on a component and a list of monitor interfaces on component instances.

1))

monitorInterconnection (optional) specifies the connection between a monitored active interface

2)

nameGroup group is defined in C.1. The name elements shall be unique within the containing
interconnections element.

monitoredActivelnterface (mandatory) specifies the component bus interface to monitor.
Only one monitored active interface is allowed. The monitoredActivelnterface eclement is of
type hierInterface, see 7.4.
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3) monitorInterface (mandatory) specifies the component bus interface that will do the monitor-
ing. There may be one or more monitorInterface elements specified. The monitorInterface
element is of type hierInterface, see 7.4.

See also: SCR 6.9, SCR 6.10, and SCR 6.14 and the SCRs in Table B.2 and Table B.4.

7.3.3 Example

The following example shows two interconnections between three components: the interconnection
intercol connects the interface ambaAPB on i timers to the interface MirroredSlave0 on
i apbbus while interco2 connects the interface ambaAPB on i irgctrl to the interface

: 1o el . 1ol
MilrrgredStaveton—T TPOooTS

<spirit:interconnections>
<spirit:interconnection>
<spirit:name>intercol</spirit:name>
<spirit:activelInterface spirit:componentRef="1i timens"
spirit:busRef="ambaAPB" />
<spirit:activelInterface spirit:componentRef="irapbbus"
spirit:busRef="MirroredSlave0"/>
</spirit:interconnection>
<spirit:interconnection>
<spirit:name>interco2</spirit:name>
<spirit:activeInterface spirit:componentRef="1i irqgctrl"
spirit:busRef="ambaAPB" />
<spirit:activeInterface spirit:cemponentRef="i apbbus"
spirit:busRef="MirroredSlavel"/>
</spirit:interconnection>
</spirit:interconnections>

7.4 Artive, monitored, and monitor interfaces

7.4.1 chema

The following schema details\ the information contained in the activelnterface elemerft, the
monitpredActivelnterface clement, and the monitorInterface elements, which may appear as an glement
inside fhe interconnection-or monitorInterconnection eclement within the interconnections clement.

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4

spirit:interface
‘ =] atmbutes
spirit: componentRef spirit:hierinterface
‘ type ‘  attributes
spirit:activeInterface I Reference to a component —
—— []—  instance name. spirit:componentRef
type | spirit:interface I
‘ splrlt busRef type[xsiNeme |
Describes one interface of the type Reference to a component
interconnection. Reference to the components —
bus interface spirit:busRef
The componentRef and busRef
attributes indicate the instance type| xs:Name
name and bus interface name of . -
one end of the connection. spirit:monitorinterface <~> Reference to the components
type| spirit:hierinterface bus interface ‘
] A
~ b [
] % T
splnt hierinterface Describes a list of monitor ‘ ltype| spiritinstancePattf .
interfaces that are connected to A decending hierarchical (slastr
[ attributes ‘ the single active interface. separated - examplé Xy/2) path
The componentRef and busRef to the_ qomp:nent |r_1f§b3r\ce
SPlf't componentRef attributes indicate the instance contalhing the Shefs
. componentyinstance’in
type ;i?i;?:n:ff:a‘:ﬁe:éﬁugme. componentRéf If not specified
Reference to a component indicates the hierarchical instance tm_astogm&onentke: g\stgnce shall
instance name. name path to the c exist in“the current design. J

spirit:busRef
type | xs:Name

Reference to the components
bus interface

‘[ spirit:path [
Itype| spiritinstancePath |

Dscribes an active interface of the design
tht all the monitors will be connected to.

The componentRef and busRef attributes
inflicate the instance name and bus interface
ndme. The optional path attribute indicates
tHe hierarchical instance name path to the
cdmponent.

A decending hierarchical (slash
separated - example x/y /z) path
to the component instance
containing the specified
component instance in
componentRef. If not specified
the componentRef instance shall

exist in the current design. J

J piritmonitoredActivelnterface L
be] spirit:hierinterface

7.4.2 Pescription

The agdtivelnterface, monitoredInterface, or\monitorInterface element specifies the bus interfa¢e of a

design|component instance that is part of ananterconnection or a monitor interconnection. They all have the
follow|ng attributes.

a) | componentRef (mandatory) references the instance name of a component present in the dgsign if
the path attribute is not- present. This component instance name needs to exist in the specified
design. The componentRef attribute is of type Name. See 6.1.

b) | busRef (mandatory)/references one of the component bus interfaces. This specific bus interface
needs to exist on.the specified component instance. The busRef attribute is of type Name. See 6.5.

The mpnitored Activelnterface and monitorInterface elements have the following attribute.

path-(optional) defines the hierarchical path of instance names to the design that contains the com-
ponent instance specified in the componentRef attribute. The path is a slash (/) separated list of

instance names If the pafh attribute is not present, the component referenced by compon ntRef

needs to exist in the current design. The path attribute is of type instancePath. See D.5.

See also: SCR 2.1, SCR 2.16, SCR 4.1, and SCR 4.2.

7.4.3 Example

The following example shows a monitored interface referring to the ambaAPB bus interface on the
component instance 1 timers in the design within the component with instance name apbsubsys/
groupl and a monitor interface referring to the ambaAPBMonitor bus interface on the monitor instance
i monitor in the design within the component with instance name umon.
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<spirit:monitoredInterface spirit:path="apbsubsys/groupl"
spirit:componentRef="1 timers" spirit:busRef="ambaAPB"/>

<spirit:monitorInterface spirit:path="umon" spirit:componentRef="i monitor"
spirit:busRef="ambaAPBMonitor" />

7.5 Design ad hoc connections

The name ad hoc is used for connections that are made on a port-by-port basis and not done through the
higher-level bus interface. The same ports that make up a busInterface can be used in ad hoc connections.

IP-XALT supports two cases of ad hoc connections: the wire connection (between ports having a wir¢ style)
and th¢ transactional connection (between ports having a transactional style). The direct conneétion bptween
a wiretstyle port and a transactional-style port is not allowed; a specific adapter component’ need§ to be
insertefl in between them.

7.5.1 chema

The fdllowing schema details the information contained in the adHocCGonnections element, whigh may
appearfas an element inside the top-level design element.

3 attributes

[Rptriniugtie’ <) A
v |

L

|type ‘ spirit:scaledNonNegativelnteger |

YD o A g e oo

The logic valie,of this connection. Only
valid forports.of style wire.

;spiri(:name

Unique name

adHocConnections [—{ ===

Defines the set of ad-hoc
connections in a design. An ad-hoc
connection represents a connection
betw een two component pins which
were not connected as a result of
interface connections (i.e.the pin to
pin connection was made explicitly
and is represented explicitly ).

aS HocConnection 2]

Represents an ad-hoc connection
betWeen component ports.

1.0

ey

spirit:nameGroupPort [}

A group of elements for
name(portName), display Name
and description

—{ spiritiinternalPortReference Ej,

1.0

Defines a reference to a port on a
component contained within the design.

O attributes

Element name for display
purposes. Ty pically a few words
providing a more detailed and/or
user-friendly name than the
spirit:name.

Full description string, ty pically
for documentation

spirit:componentRef
A reference to the instanceName

element of a component in this
design.

spirit:portRef
spirit:portName
A port on the on the referenced

component from componentRef.

| spirit:left

type | xs:nonNegativelnteger |

Left index of a vector.

Right index of a vector.

Defines a reference to a port on the
component containing this design. The
portRef attribute indicates the name of
the port in the containing component.

(= attributes

spirit:portRef
spirit:portName

A port on the top level
component.

Right index of a vector.
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7.5.2 Description

The adHocConnections eclement contains an unbounded list of adHocConnection elements. An
adHocConnection specifies connections between component instance ports or between component instance
ports and ports of the encompassing component (in the case of a hierarchical component). Each
adHocConnection element has a tiedValue (optional) attribute that specifies a fixed logic (1 and 0) value
for this connection. The tiedValue attribute is of type scaledNonNegativelnteger. The adHocConnection
element contains the following subelements.

a) nameGroup group is defined in C.1. The name clements shall be unique within the containing
adHocConnections clement.

b) _internalPortReference (mandatory) references the port of a component instance. This element has
four attributes.

1) componentRef (mandatory) references the component instance name for the) poit. The
componentRef attribute is of type Name. See 6.1.

2) portRef (mandatory) references the port name on the specific compdanént instancg. The
portRef attribute is of type Name. See 6.11.3.

3) left and right (optional) specify a portion of the port range. The left-and right attributeg are of
type nonNegativelnteger.

c) | externalPortReference (optional) references a port of the encompassing component whdre this
design is referred (for hierarchical ad hoc connections). This element has three attributes.

1) portRef (mandatory) references the port name on theséncompassing component. The pprtRef
attribute is of type Name. See 6.11.3.

2) left and right (optional) specify a portion of the.port range. The left and right attribute is of
type nonNegativelnteger.

See aldo: SCR 6.14.
7.5.3 Example

The following example shows two adhoc connections. The first one, d1e1074, connects port irlin on
compopent instance i irgctrl(and port irgvec on component instance 1 leon2Proc. The second
one, i| leon2Proc_mresult, connects port mresult on component instance 1 leon2Pr¢c and
port i[leon2Proc mresilit of the encompassing component.

<spirit:adHoeConnections>
<spinit:adHocConnection>
<spirit:name>dlel074</spirit:name>
<spirit:internalPortReference spirit:componentRef="i irqgctrl"
spivit:portRef="irlin" spirit:left="3"
spirit:right="0"/>

<spirit:internalPortReference spirit:componentRei="1_JleonZProc"
spirit:portRef="irqgvec"
spirit:left="3" spirit:right="0"/>
</spirit:adHocConnection>
<spirit:adHocConnection>
<spirit:name>i leon2Proc mresult</spirit:name>
<spirit:internalPortReference spirit:componentRef="i leon2Proc"
spirit:portRef="mresult" B
spirit:left="31" spirit:right="0"/>
<spirit:externalPortReference spirit:portRef="i leon2Proc mresult"/>
</spirit:adHocConnection>
</spirit:adHocConnections>
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7.5.4 Ad hoc wire connection

For ad

hoc connections between wire-style ports, IP-XACT requires:

The style of each port be the same style (i.e., wire).

The bits of the ports are connected from left to right. In the internalPortReference element, left and

right define the actual bits to connect.

See also: SCR 6.9 and SCR 6.27.

Example

This i

<A

<

Implie

NOTE-
resolve

an example of these rules being applied.

pirit:adHocConnection>
</spirit:internalPortReference componentRef="Ul" portRef="A"
left="8" right="1">
</spirit:internalPortReferencenal componentRef="U2" portRef="B"
left="7" right="0">

spirit:adHocConnection>

b these connections:
Ul/A[8] = U2/B[7
Ul/A[7] = UZ/B[6]
Ul/A[6] = U2/B[5]
Ul/A[5] = U2/B[4]
Ul/A[4] = U2/BI[3]
ULl/A[3] = U2/B[2]
Ul/A[2] = U2/BI[1]
Ul/A[1] = U2/BI[0]

—The typeNames do not have to match-between the two ports, it is up to the DE or simulator to pof
unmatching types, e.g., it is possible to cennect a VHDL std_logic port to a SystemC sc_logic pq

7.5.5 Ad hoc transactional connection

For ad

Also,
mediat

hoc transactional connegtions, IP-XACT requires:
The style of each/port be the same style (i.e., transactional).
If defined, the transTypeDef/typeName name of each port are the same (e.g., sc_t1lm pox

The service/serviceTypeDef/typeNames match.

wo, posts with a requires initiative can be connected. This means they would both conne
ed hnk (e g a w1re buffer, FIFO or any complex hnk) ina top SystemC or SystemVerllog

entially
rt.

t).

ct to a
netlist.

This m

this mediated link are not defined by IP- XACT but could be given as 1nput toa nethster generator

See also: SCR 6.10.

7.6 Design hierarchical connections

7.6.1 Schema

meters of

The following schema details the information contained in the hierConnections element, which may appear

asanc¢

lement inside the top-level design element.
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A attributes

spirit:interface Ref
) Lype

This is the name of the bus
interface on the upper level
component.

[ — e
spirit:interface
A attributes ‘
-4 spi rConnections [ —wnn— [} spirit:hierConnection 5]+ —
7777777777777 i spirit:componentRef
A list of hierarchy connections 1.0 type
between bus interfaces on Represents a hierarch
component instances and the bus cor?nection Y spiritiinterface Reference to a component
interfaces on the encompassing —— instance name.
. type | spirit:interface
Component and bus reference to ‘ spirit:busRef

7.6.2

component.

= The componentRef and busRef
attributes indicate the instance
name and bus interface name
(active or monitor) of the
hierachical connection.

Reference to the components
bus interface

export to the upper level ‘ type

[ P

’L spirit:vendorExtensions

Container for vendor specific
extensions.

Description

The hijerConnections element contains an unbounded list of hierConnection elements. hierConnection

repress
bus int
attribu
compo
to this
contaif

a)

b)

See als

7.6.3

The fo

nts a hierarchical interface connection between a bus interface on the encompassing componerft and a
prface on a component instance of the design. hierConnection contains an interfaceRef (manglatory)
e that provides one end of the interconnection; it is thé name of the bus interface on the encompassing
nent (see 6.5.1). The interfaceRef attribute is of\type Name. The name of the ports and the mapping
interface are defined in the referencing hierarchical component. The hierConnection dlement
s the following elements and attributes.

interface (mandatory) specifies the component instance bus interface for connection [to the
encompassing component; only on¢ interface is allowed. The interface element may refergnce an
active interface or a monitor.jdterface. The interface element is of type interface, see 7.4.

vendorExtensions (optional) adds any extra vendor-specific data related to the hierarchical
interface connection«See C.10.

0: SCRs in Table B710 and Table B.11.

Example

llowing example shows a hierarchical interconnection between the AHBReset 1 bus inter

the enc

Dd O CO DOTC d1ld C AHBRese OU cIrrace O C 1 anpbbu OIMpPOnc d

<spirit:hierConnections>
<spirit:hierConnection spirit:interfaceRef="AHBReset 1">

<spirit:activelInterface spirit:componentRef="i ahbbus"
spirit:busRef="AHBReset"/>

</spirit:hierConnection>

</spirit:hierConnections>
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Designs that incorporate IP models using different interface modeling styles (e.g., TLM and RTL modeling
styles) may contain interconnections between such component interfaces using different abstractions of the
same bus type. An IP-XACT description may describe how such interconnections are to be made using a
special-purpose object called an abstractor. An abstractor is used to connect between two different
abstractions of the same bus type (e.g., an APB_RTL and an APB_ TLM). An abstractor shall only contain
two interfaces, which shall be of the same bus definition and different abstraction definitions.

Unlike a component, an abstractor is not referenced from a design description, but instead is referenced from
a design configuration description. See Clause 10.

81A

8.1.1

The fq
seven

This is thedeot elément for abstractors

pbstractor

spirit:abstractorType

spirit:versionedidentifier

This group of elements identifies a top level
item (e.g. a component or a bus definition)
with vendor, library, name and a version
number.

J;spirit:abstractorMode ,}1

‘type‘ spirit:abstractorMode Ty pe 'T'
77

Define the mode for thesinterfaces on this
abstractor.

master, the secofidiconnects to the
mirroredM aSter

For slaye the first interface connects to the
mirrorédSlav e the second connects to the
staye

For direct the first interface connects to the
master, the second connects to the slave

For system the first interface connects to the
system, the second connects to the
mirroredSy stem. For system the group

‘ For master the first interface connects to the
‘ attribute is required

spirit:busType
type | spirit:libraryRef Type

The bus ty pe of both interfaces. Refers to bus

» spirit:abstractor = definition using vendor, library, name, v ersion
type| spiritabstraetorType attributes.

—{ spirit:abstractorinterfaces

The interfaces supported by this abstractor

|

|

|

[l

| Itype| spirit:abstractorModelType
|

|

L

spirit:model 5‘3

Model information.

Dy

Define the sy stem group if the mode is set to
sy stem

[lowing schema details the information contained in the abstractor element, which is one|of the
op-level elements in the IP-XACT specification used to describe an abstractor.

‘ | Choices used by elements with an attribute
‘ | spirit:choiceRef.
|

‘fspiritzdescription |

i

|

|

|

= -

| type| xs:string |
|

|

|

-

Full description string, ty pically for
documentation
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8.1.2 Description

Each element of an abstractor is detailed in the rest of this clause; the main sections of an abstractor are:

a)

b)

2

versionedldentifier group provides a unique identifier, made up of four subelements for a top-level
IP-XACT element. See C.6.

abstractorMode (mandatory) determines the mode of the two interfaces contained in abstrac-
torInterfaces. The abstractor can be inserted in a connection between two instances or between an
instance and an exported interface. The abstractorMode element can take one of the following four
values.

1) master specifies for

1) master to mirrored-master connection—the Tirst interiace connects to the master injerface,
the second connects to the mirrored-master interface;

ii) exported master connection—the first interface connects to the master jinterfage, the
second connects to the exported interface;

iii) exported mirrored-master connection—the first interface connects* to the ejported
interface, the second connects to the mirrored-master interface.

2) slave specifies for

i)  mirrored-slave to slave connection—the first interface(eonnects to the mirroregl-slave
interface, the second connects to the slave interface;

ii) exported slave connection—the first interface eonnects to the exported interfafe, the
second connects to the slave interface;

iii) exported mirrored-slave connection—the first interface connects to the mirroredl-slave
interface, the second connects to the exported interface.

3) direct specifies the first interface connects4o the master interface, the second connectg to the
slave interface. This option is not allowed for an exported interface.

4) system specifies for

i) system to mirrored-system connection—the first interface connects to the Bystem
interface, the second connécts to the mirrored-system interface;

ii) exported system cehmnection—the first interface connects to the system interfafe, the
second connects'to/the exported interface;

iii) exported mirtored-system connection—the first interface connects to the ejxported
interface{ the second connects to the mirrored-system interface.

The group ‘(mandatory, when abstractorMode=*“system”) attribute defines the name| of the
group,to:which this system interface belongs. This attribute is of type Name, which indicates
thesvalue of this group shall be unique inside the abstractor element. The specified vplue of
group needs to be a group defined in the referenced abstraction definition. A confection
between a system and mirroredSystem interfaces shall have matching group names.

busType (mandatory) specifies the bus definition this bus interface references. A bus definitipn (see

5.2) describes the high-level attributes of a bus description. The busType element is of type
libraryRefType (see C.7); it contains four attributes to specify the referenced VLNV.

abstractorInterfaces (mandatory) are interfaces having the same bus type, but differing abstraction
types. See 8.2.

model (optional) specifies all the different views, ports, and model configuration parameters of the
abstractor. See 8.3.

abstractorGenerators (optional) specifies a list of generator programs attached to this abstractor.
See 8.7.

choices (optional) specifies multiple enumerated lists, which are referenced by other sections of this
abstractor description. See 6.14.
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h) fileSets (optional) specifies groups of files and possibly their function for reference by other
sections of this abstractor description. See 6.13.

i)  description (optional) allows a textual description of the abstractor. The description element is of
type string.

j)  parameters (optional) describes any parameter that can be used to configure or hold information
related to this abstractor. See C.11.

k) vendorExtensions (optional) contains any extra vendor-specific data related to the abstractor. See
C.10.

See also: SCR 1.9, SCR 1.10, and SCR 3.16.

8.1.3 Example
The fo]lowing example shows a simple slave abstractor having AHB UT and AHB LT interfaces.

<dqpirit:abstractor>
<spirit:vendor>spiritconsortium.org</spirit:vendor>
<spirit:library>Leon2</spirit:library>
<spirit:name>pv2rtl</spirit:name>
<spirit:version>1.5</spirit:version>
<spirit:abstractorMode>slave</spirit:abstragtorMode>
<spirit:busType spirit:vendor="amba.com"\spirit:library="AMBA2"
spirit:name="AHB" spirit:version="r2p0y 8" />
<spirit:abstractorInterfaces>
<spirit:abstractorInterface>
<spirit:name>UTinterface</spirit:name>
<spirit:abstractionType
spirit:vendor="spiritconsortium.org"
spirit:libraxy="Leon2"
spirit:name<s“AHB UT"
spirit:vexsion="1.0"/>
</spirit:abstixactorInterface>
<spirit:abstractorInterface>
<spiniti:name>LTinterface</spirit:name>
<spidrit:abstractionType
spirit:vendor="spiritconsortium.org"
spirit:library="Leon2"
spirit:name="AHB LT"

spirit:version="1.0"/>

</spirit:abstractorInterface>
</spirit:abstractorInterfaces>

</spirit:abstractor>

8.2 Abstractor interfaces
8.2.1 Schema

The following schema defines the information contained in the abstractorInterfaces element, which
appears within an abstractor description.
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spirit:abstractorinterface

spirit:abstractorinterfaces [ =

spirit:abstractorBusInterface Type

A group of elements for name
(xs:name), display Name and description

3 attributes
Il
‘fspirit:displayNameﬁ\
o i
(sG] (o el

detailed and/or user-friendly
the spirit:name.

Element name for display purposes.
Typically a few words providing a more

The interfac
abstractor

|

|

|

= i (.
[type] spirit:abstractorBuslinterfaceType | |, spiritdescription |

es supported by this

name than

L=

Full description string, €y pical
documentation

An abstractor must have exactly 2 Interfaces.
—
spirit:libraryRefType.

‘ 3 attributes

‘

spirit:library ‘

|
‘ = spirit:abstractionType
— =
‘ |type] spirit:libraryRefType
| The abstraction ty pe/level of this
interface. Refers to abstraction definition
using vendor, library, name, veréion ‘

(e

xs:NMTOKEN

spirit:version
xs:NMTOKEN

[EE—

attributes. Bus definition can be'fodnd,
through a reference in this file.

|
|
|
|
|
|
|
- spirit:poftMaps

[ o $

| Listing'of Inaps’betw een logical ports
| and physical ports.

8.2.2 Pescription

The 4gbstractorinterfaces element Contains a list of two abstractorInterface eclements.| Each
abstractorInterface element defines properties of this specific interface in an abstractof. The
abstractorInterface element also allows for vendor attributes to be applied. Each abstractorInferface
contais the following elements:

a) | nameGroup groupis defined in C.1. The name elements shall be unique within the confaining
abstractor element.

b) | abstractionype (mandatory) specifies the abstraction definition where this bus interface is
referenced! An abstraction definition describes the low-level attributes of a bus description (s¢e 5.3).
The~abstractionType element is of type libraryRefType (see C.7); it contains four attributes to
specify the referenced VLNV.

c) —portviaps (optionat) describes the Mmapping between e absiraction defimition s togicat ports and
the abstractor’s physical ports. See 6.5.6.

d) parameters (optional) specifies any parameter data value(s) for this bus interface. See C.11.

e) vendorExtensions (optional) holds any vendor-specific data from other namespaces, which is

applicable to this bus interface. See C.10.

8.2.3 Example

This example shows an abstractorInterface of type AHB PV, which includes a single portMap between

the log

ical port PV_TRANS and the abstractor physical port ahb _slave port.
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<spirit:abstractorInterface>
<spirit:name>PVinterface</spirit:name>
<spirit:abstractionType
spirit:vendor="spiritconsortium.org"
spirit:library="Leon2"
spirit:name="AHB PV"
spirit:version="1.0"/>
<spirit:portMaps>
<spirit:portMap>
<spirit:logicalPort>

oaxrdt e o DAL_TDRANS oaedt e o
g g

</spirit:logicalPort>
<spirit:physicalPort>
<spirit:name>ahb slave port</spirit:name>
</spirit:physicalPort>
</spirit:portMap>
</spirit:portMaps>

<Aspirit:abstractorInterface>

8.3 Apstractor models
8.3.1 chema

The following schema defines the information contained in'the abstractor model element, which may|appear
withinjan abstractor description.

(spirit:abstractorModeIType

‘ - spirit:views ‘
-

View container
I O R 1

i
|
|
| spiritmodel .= : . ;;)i;itip;ritsi ‘
= —w— 4 .
‘type‘ spirittabstractorModelType 7 ‘r ,,,,,,,,,
e e

7777777777 I Port container
I
et P

Modelinformation. ‘
,,,,,,,,,,,,,,,,

Model parameter name value pairs
container

8.3.2 Description

The model element describes the views, ports, and model related parameters of an abstractor. A model
element may contain the following.

a) views (optional) contains a list of all the views for this object. An object may have many different
views. An RTL view may describe the source hardware module/entity with its pin interface; a soft-
ware view may define the source device driver C file with its . h interface; a documentation view
may define the written specification of this IP. See 8.4.

b) ports (optional) contains the list of ports for this object. A ports is an external connection from the
object. An object may only have one set of ports that shall be valid for all views. See 8.5.

c¢) modelParameters (optional) contains a list of parameters that are needed to configure a model
implementation. The same set of model parameters shall be valid for all views. See 6.11.20.
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8.3.3 Example

The following example shows an abstractor model with a single SystemC view, two transactional ports, and
a constructor model parameter.

<spirit:model>
<spirit:views>
<spirit:view>
<spirit:name>systemCView</spirit:name>
<spirit:envIdentifier>:*Simulation:</spirit:envIdentifier>
<spirit:language>systemc2.1</spirit:language>

<spirit:modelName>pv2pvt</spirit:modelName>
<spirit:fileSetRef>abstractorFileSetRef</spirit:fileSetRaf>
</spirit:view>
</spirit:views>
<spirit:ports>
<spirit:port>
<spirit:name>pv_slave</spirit:name>
<spirit:transactional>
<spirit:service>
<spirit:initiative>provides</spinit:initiative>
<spirit:serviceTypeDefs>
<spirit:serviceTypeDef>
<spirit:typeName>txans if</spirit:typeName>
</spirit:serviceTypeDef>
</spirit:serviceTypehefs>
</spirit:service>
</spirit:transactionals
</spirit:port>
<spirit:port>
<spirit:name>pviomaster</spirit:name>
<spirit:transattional>
<spirit:service>
<spirit:initiative>requires</spirit:initiative>
Kspirit:serviceTypeDefs>
<spirit:serviceTypeDef>
<spirit:typeName>req rsp if</spirit:typeName>
</spirit:serviceTypeDef>
</spirit:serviceTypeDefs>
</spirit:service>

</spirit:transactional>
</spirit:port>
</spirit:ports>
<spirit:modelParameters>
<spirit:modelParameter spirit:usageType="nontyped">
<spirit:name>moduleName</spirit:name>

<spirit:value spirit:id="moduleNameId"
spirit:resolve="user">ABSTRACTOR PV2PVT</spirit:value>

</spirit:modelParameter>
</spirit:modelParameters>
</spirit:model>
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8.4 Abstractor views

8.4.1 Schema

The following schema defines the information contained in the views element, which appears within the

model element of an abstractor description.

This schema is almost identical to the component/views/view element (see 6.11.2), except:
— Abstractors have no hierarchyRef elements.

— Abstractors have no constraintSetRef elements

— | Abstractors have no whiteboxElementRefs elements.

spirit:nameGroupNMTOKEN

A group of elements for
name(xs:NMTOKEN), display Name and
description

Es pirit:envidentifier
ype[sstng |

1.0

‘ Defines the hardware env,jronmentin
which this view applies./'he format of
the string is
language:tool:vendgr_extension, with
each piece beingsoptiopal The language
must be one ofithe’ty pes from
spirit:fileTy.pe. The tool values are
defined bysthe SPIRIT Consortium, and
include génefic Values "*Simulation" and
"*Synthesis” to imply any tool of the
indicatég ty pe. Having more than one
gnivIdentifier indicates that the view

‘ applies to multiple environments.

| spirit:strict i

1type[ xs:boolean |

The hardware description language must match the language being
used such as "verilog" or "vhdI". If the generated for the design.
attribute "strict" is "true”, this value

A value of 'true’ indicates that this value

must match the language being
generated for the design.

View container
0 =_ =
spirittmodelName

J
lype[xsisting |

Language specific name to identity the
model. Verilog or Sy stemV erilog this is
the module name. For VHDL this is,
with ()'s, the entity (architecture) name
pair or without a single configuration
name. For SystemC this is the class
name.

Default command and flags used to build
derived files from the sourceName files
in the referenced file sets.

1

z

13

3|z

2

0| &

Zle

o

3

=|

0|

o =

==

T sl

Rl

s\E

Q

®l o

§ 2
N
L =t}

8.4.2 Description

A views element describes an unbounded set of view elements. Each view element specifies a representation

level of an abstractor. It contains the following elements.
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a)

b)

¢)

d)

2

h)

nameGroupNMToken group is defined in C.4. The name elements shall be unique within the
containing views element.

envldentifier (mandatory) designates and qualifies information about how this model view is
deployed in a particular tool environment. The format of the element is a string with three fields sep-
arated by colons [ : ] in the format of Language:Tool:VendorSpecific. The regular expression that is
used to check the string is [A-Za-z0-9_+\*\.]*:[A-Za-z0-9 +\*\]*:[A-Za-z0-9 +\*\.]* The sections
are:

1) Language indicates this view may be compatible with a particular tool, but only if that
language is supported in that tool, e.g., different versions of some simulators may support two
or more languages. In some cases, knowing the tool compatibility is not enough and may be
further qualified by language compatibility, e.g.. a compiled HDI. model may work in a

VHDL-enabled version of a simulator, but not in a SystemC-enabled version of¢th¢ same
simulator.

2) Tool indicates this view contains information that is suitable for the named tool. Phis mfight be
used if this view references data that is tool-specific and would not work generically, e.g}, HDL
models that use simulator-specific extensions.

Vendors shall publish lists of approved tool identification strings. These strings shall ¢ontain
the tool name, as well as the company’s domain name, separated by dots. Some examples of
well-formed tool entries are:

designcompiler.synopsys.com
ncsim.cadence.com
modelsim.mentor.com

This field can alternatively indicate generic tool family compatibility, such as *Simulation
or *Synthesis. To support transportability: of created data files, it is important to yse the
published, generally recognized, tool dgsignation when referencing a tool. See IP{XACT
standard tool names for envldentifier, [B14].

3) VendorSpecific can be used to furthe¥ qualify tool and language compatibility. This can e used
to indicate additional processing information may be required to use this model in a pafticular
environment. For instance, if the model is a SWIFT simulation model, the apprppriate
simulator interface may-n€ed to be enabled and activated.

Any or all of the envIdentifiér ficlds may be used. Where there are multiple environments forf which
a particular view is applicable, multiple envldentifier clements can be listed.

language (optiondl))specifies the HDL used for a specific view, e.g., verilog, vhdl, or
SystemC. The\language element needs to support a mix of the two abstraction definitions
described inthe abstractor (e.g., a TLM to RTL abstractor would need a language, such as SygtemC,
supporting'both a transactional abstract level description and an RTL description). The language
elemerit.is’ of type token. This may have an attribute strict (optional) of type boolean; if tyue the
language shall be strictly enforced. The default is false.

modelName (optional) is a language-specific identifier of the model. For Verilog or SystemVerilog,

this is the module name. For VHDL, this is, with () ’s, the entity (architecture) name pair or,
without () ’s, a configuration name. For SystemC, this is the sc_module class name. The
modelName element is of type string.

defaultFileBuilder (optional) is an unbounded list of default file builder options for the fileSets
referenced in this view. See 6.13.5.

fileSetRef (optional) is an unbounded list of references to a fileSet name within the containing
document or another document referenced by the VLNV. See C.8.

parameters (optional) details any additional parameters that describe the view for generator usage.
See C.11.

vendorExtensions (optional) adds any extra vendor-specific data related to the view. See C.10.
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This example shows two abstractor views: a SystemC view and a SystemVerilog view. Such a configuration
assumes the abstractor ports can be expressed with a generic typeDef that is supported in both languages.

<spirit:views>

<spirit:view>

<spirit:
<spirit:
<spirit:
<spirit:

name>systemCView</spirit:name>
envIdentifier>:*Simulation:</spirit:envIdentifier>
language>systemc2.1</spirit:language>
modelName>pv2pvt</spirit:modelName>

85A
8.5.1

An ab
exactly
or con
abseng

The fo

<spirit

<spirit

Schema

abstrakctor.

<spirit:
<spirit:localName>scFileSetRef</spirit:localName>
</spirit:fileSetRef>
</spirit:view>
<spirit:view>
:name>systemVView</spirit:name>
<spirit:
<spirit:
:modelName>pv2pvt</spirit:modelName>
<spirit:
<spirit:localName>svFileSetRef</spirit:lecalName>
</spirit:fileSetRef>
</spirit:view>
spirit:views>

fileSetRef>

envIdentifier>:*Simulation:</spirit:envIdentifiier>
language>systemVerilog</spirit:language>

fileSetRef>

bstractor ports

tractor’s ports are almost identical to @ component’s ports; the abstractor transactional pgrts are
the same as the component transactional ports. The access methods are the same for an abgtractor
ponent port. The abstractor wire ports defined here only differ from component wire ports|by the
e of the constraintSet element; because implementation constraints are not needed for abstractors.

lowing schema defines-the information contained in the ports element, which may appear within an
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~spirit:name

spirit:portName

Unique name

A group of elements for
name(portName), display Name and
description

Element name for display purposes.
Typically a few words providing a more
detailed and/or user-friendly name than
the spirit:name.

Full description string, ty pically for
documentation

| spirit:wire

spirit:abstractorPortWire Type

type (spirit:portWireType)

Defines a port whose ty pe resolves to
| simple bits.

Port style

spirit:transactional o
\type \ spirit:portTransactionalType

Defines a port that implements or uses a
service that can be implemented with
functions or methods.

N | epirits i
I . spirit:port
| spritpors .

Port confainer

| port. 'ref means accessed by referent
.= (default) and 'ptr’ means accessed

through a pointer.

Indicates how a netlister accesses a ‘
e

-
|

|

|

I =

L j;spiri!:por!AccessHandle

hold of the object representing the poft.
This is ty pically a function call or arra)
element reference in systemC.

‘ If present, is a method to be used to et

8.5.2 Pescription

The pqrts element defines an unbounded list of port elements. Each port element describe a single external
port o1] the abstractor.

a) | nameGroupPort group,is defined in C.4. The name elements shall be unique within the confaining
ports element.

b) | Each port shall b€ described as a wire or transactional port.

1) wire{mandatory) defines ports that transport purely binary values or vectors of binary yalues.
Aswire port in an abstractor contains most of the same elements and attributes as a wire[port in
a;component, except for the contraintSet element. See 8.6.

2)4/ transactional (mandatory) defines all other style ports, typically used for TUM. A
transactional port 1 an abstractor contains all the same elements and attributes as a
transactional port in a component. See 6.11.16.

¢) access (optional) defines the access for a port.

1) portAccessType (optional) indicates to a netlister how to access the port. The portAccessType
shall have one of two possible values ref or ptr. If ref (the default), a netlister should access the
port directly, and if ptr, it should access the port with a pointer.

2) portAccessHandle (optional) indicates to a netlister the method to be used to access the object
representing the port. This is typically a function call or array element reference in
IEEE Std 1666-2005 [B4] (SystemC). The portAccessHandle is of type string.

d) vendorExtensions (optional) adds any extra vendor-specific data related to the port. See C.10.
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The following example shows a simple address port with a transactional interface.

<spirit:ports>

<spirit:port>

<spirit:name>paddr</spirit:name>
<spirit:transactional>
<spirit:service>
<spirit:initiative>provides</spirit:initiative>
<spirit:serviceTypeDefs>
<spirit:serviceTypeDef>

IEC 62014-4
IEEE Std 1685-2009

8.6 A
8.6.1

The al

The fo

</spirit
</spirit

</spirit:port>
spirit:ports>

bstractor wire ports

Schema

an abs{ractor port.

</spirit:
</spirit:
</spirit:
</spirit:transactional>

<spirit:typeName>trans 11</spirit:typeName>
<spirit:parameters>

<spirit:parameter name="addr” resolve="user”>ADDR
:parameter>
:parameters>

serviceTypeDef>
serviceTypeDefs>
service>

stractor wire ports defined here only differ from component wire ports by the absence|of the
constrpintSet element, because implementation constraints are not needed for abstractors.

lowing schema element defines the information contained in the wire element, which appears|within
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spirit:abstractorPortWire Type

3 attributes

: s pirit:aIILogicaIDirectionsAIIowedj‘
1type

\ xs:boolean |
|default| false |

True if logical ports with different directions
from the physical port direction may be
mapped onto this port. Forbidden for phantom
ports, which always allow logical ports with all
direction value to be mapped onto the phy sical
port. Also ignored for inout ports, since any
logical port may be mapped to a phy sical inout
port.

stpiril:direction ‘

fferent
Verilog

I only

rength

‘ \type\ spirit:componentPortDirectionType \
e
|| spirit:wire ‘ ! ] attributes
+H spirit:abstractorPortWireType S
| |type WW spiritileft ] = M arp spirit:long.prompt.att}
w
| Definps a port whose ty pe resolves to | - Use this attribute group on |ong integdr
simplg bits. | The optional elements left and right can elements.
e nppegngnpagm 1| =2 _ be used to select a bit-slice of a port
‘ i, sfir,“:‘,'efm,r E vector to map to the bus interface.
T 07*,7; 3 attributes
Specific left and right vector bounds. m
‘ Signal widthis i = arp spiril:long.prompt.att}
RS o s o e s e Lk i e g o org o]
is assumed. The optional elements left and right can eléments.
‘ = be used to select a bit-slice of a port
vector to map to the bus interface.
o
A irit:wireT: Def:
- spiitwireTypeDets E)
| 0.1
‘ | The group of wire ty pe definitions. If no
| match to a viewName is found then the
| default language ty pes are to be used.
‘ | See the User Guide for these default
‘ ty pes.
|
e N
8.6.2 Description
The wire element describes the properties-for ports that are of a wire style. A port can come in two d
styles, |wire or transactional. A wire port applies for all scalar types (e.g., VHDL std logic and )
wire)and vectors of scalars. A wir€ port transports purely binary values or vectors of binary values.
— |Scalar types in VHDL} also include integer and enumeration values. Scalars in IP-XAC
include binary vatues’that relate to a single wire in a hardware implementation.
— | Since wire perts+allow only binary values, IP-XACT does not support tri-state or multiple s
values.
The wire element contains the following elements.

b)

¢)

) a port

in an abstractionDefinition with a different direction. The default value is false. The allLogical-

DirectionsAllowed attribute is of type boolean. See 5.3.

direction (mandatory) specifies the direction of this port: in for input ports, out for output ports, and
inout for bidirectional and tri-state ports. phantom can also be used to define a port that only exists

on the [IP-XACT component, but not on the implementation referenced from the view.

vector (optional) determines if this port is a scalar port or a vectored port. The left and right

vector

bounds elements inside the vector element are those specified in the implementation source. The
port width is max(left,right) — min(left,right) +1. The left and right elements are of type

nonNegativelnteger. The left and right elements are configurable with attributes
long.prompt.att, see C.12.

from
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1) The left element means first boundary, the right element, the second boundary. left may be
larger than right and that left may be the MSB or LSB (right being the opposite). The left and
right elements are the (bit) rank of the left-most and right-most bits of the port.

2) When the vector eclement is present and the left and right elements are not equal, the port is
defined as a multi-bit vector port. When the vector element is present and the left and right
elements are equal, the port is defined as a single-bit vector port. When the vector element and
the left and right elements are not present, the port is defined as a scalar port.

d) wireTypeDefs (optional) describes the ports type as defined by the implementation, see 6.11.5.

e) driver (optional) defines a driver that may be attached to this port if no other object is connected to
this port. This allows the IP to define the default state of unconnected inputs. A wire style port may

only define a driver element for a port if the direction of the port isin orinont Seealso 6 11.6.

See aldo: SCR 6.5, SCR 6.6, SCR 6.7, and SCR 6.12.

8.6.3 Example
The fo]lowing example shows a simple address port of 32 bits.

<dpirit:port>
<spirit:name>paddr</spirit:name>
<spirit:wire>
<spirit:direction>in</spirit:direction>
<spirit:vector>
<spirit:left>31</spirit:left>
<spirit:right>0</spirit:right>
</spirit:vector>
</spirit:wire>
<Aspirit:port>

8.7 Apstractor generators

8.7.1 chema

The fo]lowing schema defines the information contained in the abstractorGenerators element, whi¢h may
appear|within an abstractor object.
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| spirithidden |
Itype [ xs:boolean |
default| false

If this attribute is true then the generator
should not be presented to the user, it
may be part of a chain and has no
useful meaning when invoked
| standalone.
‘ spiritscope |
type | xs:string

The scope attribute applies to
component generators and specifies
whether the generator should be run for
each instance of the entity (or module)
or just once for all instances of the
entity .

—1 spirit:nameGroup [T]

A group of elements for name

(xs:name), display Name and description

\jspirit:phase [

Itype| xs:float
This is an non-negative floating point
number that is used to sequence when a
generator is run. The generators are run
in order starting with zero. There may
be multiple generators with the same
phase number. In this case, the order
should not mater with respect to other
generators at the same phase. If no
phase number is given the generator will ‘

be considered in the "last" phase and

these generators will be run in the order
777777777777 — in which they are encountered while

processing generator elements.

Generator list is tools-specific.

Specifies a set of abstractor generators.
The scope attribute applies to abstractor
generators and specifies w hether the
generator should be run for each instance
of the entity (or module) or just once for
all instances of the entity .

L ‘rzspirit:apiType i

|type| xs:token o |
Bt &3
Indicates the ty pe@f API used by the
generator, Valid s alte are TGI, and
none. If this,element is not present, TGI
is assmed.

& N - ————— t:trans portMethod
I |\SirittransportMethods
Y reneporeinods |

Defines a SOAP transport protocol other
than HTTP which is supported by this
generator. The only other currently
supported protocol is file'

=spirit:generatorExe

type| spirit:spiritURI

|
| The pathname to the executable file that
| implements the generator
P —
L il -
. spirit:vendorExtensions [

Container for vendor specific extensions.

\Espiri roup 'l
ltype] xs:Name !
APEETET

0.0

An identifier to specify the generator
group. This is used by generator chains
for selecting which generators to run.

8.7.2 Pescription

The alpstractorGeénerators element contains an unbounded list of abstractorGenerator element
abstragctorGenerator element defines a generator that is assigned and may be run on this abstract
abstractorGenerator has exactly the same schema definition as a componentGenerator. See 6.12.

. Each
r. The

8.7.3 Exampte

The following example shows a document generator attached to an abstractor. This generator is a Tcl script
that can be executed as tclsh ../bin/absDocGen.tcl -url file(and useDefaultValuesis
true). Here, the parameter is a configurable parameter named useDefaultValues, which can be
configured by the user. This generator uses the TGI API with a SOAP transport protocol based on file.

<spirit:abstractorGenerator>
<spirit:name>genAbstractorDoc</spirit:name>
<spirit:parameters>
<spirit:parameter>
<spirit:name>useDefaultValues</spirit:name>
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<spirit:value spirit:id="sdvId" spirit:resolve="user">true</

spirit:value>

</spirit:parameter>
</spirit:parameters>
<spirit:apiType>TGI</spirit:apiType>
<spirit:transportMethods>

<spirit:transportMethod>file</spirit:transportMethod>
</spirit:transportMethods>
<spirit:generatorExe>../bin/absDocGen.tcl</spirit:generatorExe>
<spirit:group>genDocs</spirit:group>

</spirit:abstractorGenerator>
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9. Generator chain descriptions

9.1 generatorChain

In IP-XACT, a design flow can be represented as a generator chain. A generator chain is an ordered
sequence of named tasks. Each named task can be represented as a single generator or as another generator
chain. This way, design flow hierarchies can be constructed and executed from within a given DE. The DE
itself is responsible for understanding the semantics of the specified chain described in the generator chain
description.

9.1.1 8chema

The following schema details the information contained in the generatorChain element, which is on¢ of the
seven {op-level elements in the IP-XACT specification.

= attributes

| spirit:hidden |

‘lype xs:boolean |
] 1default false |

If this attribute is true then the generatof:
should not be presented to the usé, it may be
part of a chain and has no useflll meaping
when invoked standalone.

spirit:versionedidentifier

This-group of elements identifies a top level
item’(€.g. a component or a bus definition)
with vendor, library, name and a version
number.

—{ spirit:generatorChainSelector

Select other generator chain files for inclusion

. N into this chain. The boolean attribute "unique"
= (default false) specifies that only a single
generator is valid in this context. If more that
one generator is selected based on the

selection criteria, DE will prompt the user to
resolve to a single generator.

To define all elements and attributes supported
for defining generator chains.

J spirit:componentGeneratorSelector =
‘type‘ spirit:.generatorSelectorType

Selects generators declared in components of the
current design for inclusion into this generator chain.

enerator

ri
—
type | spirit.generatorType

Specifies a set of generators.

I
@
T
Ex
=l
£
5,
3
@
Q
ol
=
o
.

g

Identifies this generator chain as belonging to
the named group. This is used by other
generator chains to select this chain for
programmatic inclusion.

Element name for display purposes. Ty pically
a few words providing a more detailed and/or
user-friendly name than the spirit:name.

fspirit:description |

\type | xs:string |

Full description string, ty pically for
documentation

L
|
|
|
|
|
= Wr’ spirit:choices

Choices used by elements with an attribute
spirit:choiceRef.

[ . =
f“splnt.vendorExtenswns

F--—-

Container for vendor specific extensions.
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9.1.2 Description

The generatorChain element describes a single generator chain. The generatorChain element contains a
hidden (optional) attribute that, when true, indicates this generator chain is not presented to the user of a
DE. This may be the case if the chain is part of another chain and has no useful meaning when invoked as
stand-alone. The default is false. The hidden attribute is of type boolean. The generatorChain element
contains the following elements.

a)

b)

2

See alg
9.1.3
The

MY H
(e.g., 1

<9

qxml version="1.0" encoding="UTF-8"?>

versionedldentifier group provides a unique identifier; it consists of four subelements for a top-level

IP-XACT element. See C.6.

One or more of the following three elements.

hainSel <onal) is a selection criteria for select]

Chains or a reference to another generatorChain (see 9.2).

component generators (see 9.3).
3) generator (optional) defines the generator (see 9.4).

chainGroup (optional) is an unbounded list of names to which this chain bglongs. The group,
are referenced in the generatorChainSelector element and can be used(to, organize the inclyl
generators. The chainGroup element is of type Name.

displayName (optional) allows a short descriptive text to be asso€iated with the generator
The displayName element is of type string.
description (optional) allows a textual description of the gerderator chain. The description ¢
is of type string.

choices (optional) specifies multiple enumerated lists,-which are referenced by other sections
generator chain description. See 6.14.

vendorExtensions (optional) contains any .extra vendor-specific data related to the geng
Chain. See C.10.

o0: SCR 1.9.
Example

following  example .defines a  generator chain with a group nam
| SW_COMPILATION.\GHAIN, which is intended to specify a sequence of four simulatio
NIT, CONFIG, BULLD, and COMPILE) for both hardware and software compilation.

pirit:gehératorChain
xmlnsixs=http://www.w3.0rg/2001/XMLSchema
xmdns :spirit=http://www.spiritconsortium.org/XMLSchema/SPIRIT/1.5
%si¥schemalocation="http://www.spiritconsortium.org/XMLSchema/SPIRIT

2) componentGeneratorSelector (optional) is a selection criteria for selecting.‘one of

rator-

more

names

sion of

chain.

lement

of this

rator-

3 of
h tasks

1.5

http://www.spiritconsortium.org/XMLSchema/SPIRIT/1.5/index.xsd">

<spirit:vendor>spiritconsortium.org</spirit:vendor>
<spirit:library>buildChain</spirit:library>
<spirit:name>CompleteBuild</spirit:name>
<spirit:version>1.0</spirit:version>
<spirit:generatorChainSelector>
<spirit:groupSelector>
<spirit:name>INIT</spirit:name>
</spirit:groupSelector>
</spirit:generatorChainSelector>
<spirit:generatorChainSelector>
<spirit:groupSelector>
<spirit:name>CONFIG</spirit:name>
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</spirit:groupSelector>
</spirit:generatorChainSelector>
<spirit:generatorChainSelector>
<spirit:groupSelector>
<spirit:name>BUILD</spirit:name>
</spirit:groupSelector>
</spirit:generatorChainSelector>
<spirit:generatorChainSelector>
<spirit:groupSelector>
<spirit:name>COMPILE</spirit:name>
</spirit:groupSelector>
</spirit:generatorChainSelector>
<spirit:chainGroup>MY HW SW COMPILATION CHAIN</spirit:chainGroup>
</Aspirit:generatorChain>

9.2 géneratorChainSelector

9.2.1 8chema

The fdllowing schema defines the information contained in the generatorChainSelector element,| which
may agpear within a generatorChain.

& attributes

| spirit:unique |

I
itype | xs:boolean
— |'default false |

Specifies that only a single generator is valid_in
this context. If more that one generator is
selcted based on the selection criteria, DE will
prompt the user to resolve to a sihgfe
generator.

[ attributes

: spirit:multipleGroupSelectionOperator |

itype | xs:Name |

Specifies the OR or AND selection operator if there is
more than one group name.

{ spirit:generatorChainSelector E]—

elect other generator chain files for inclusion
hto this chain. The boolean attribute "unique"
default false) specifies that only a single

» spirit:groupSelector [

Specifies a set of group names used to select

Azzegr:;oerr;st:rails‘ig\‘et;: dcg::iltlollf trrr::re that subsequent generators. The attribute Espirit:nam e
"multipleGroupO perator" specifies the OR or ;
election ariteria, DE will prompt the user to AND selection operator if there is more than type

esolve to a single generator. one group name (default=OR). P

Specifies a generator group name or a
generator chain group name to be selected for
inclusion in the generator chain.

spirit:libraryRefType
3 attributes

‘ spirit:vendor
type[xsiName_|

spirit:library

spirit:generatorChainRef |

4% = type XS Name

type| spirit:libraryRefType
spirit:name
type | xs:NMTOKEN
spirit:version
type | xs:NMTOKEN

|
|
|
|

Select another generator chain using the
unique identifier of this generator chain.

9.2.2 Description

The generatorChainSelector element defines which generator(s) to invoke based on a selection criteria.
The generatorChainSelector element contains a unique (optional) attribute that, when true, indicates the
generatorChainSelector shall resolve to a single generator. If more than one generator is selected, the DE
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shall resolve the selection to a single generator. The unique attribute default is false and is of type boolean.
The generatorChainSelector clement can specify the selection criteria in one of two ways: as a selection
based on the chainGroup names via the groupSelector element or as a direct VLNV reference via the
generatorChainRef element. The generatorChainSelector element shall contain one of the groupSelector
or generatorChainRef elements.

a)

b)

See als
9.2.3

Assum
C}, an

<9

9.3 generatorChain component selector

9.3.1

The fq
which

groupSelector (mandatory) is a container for an unbounded list of chain group name elements.

1) When more than one name eclement is specified, the multipleGroupSelectorOperator
(optional) attribute can specify if the selection applies when one of the generator group names
matches (multipleGroupSelectorOperator equals or) or al/l the generator group names match
(multipleGroupSelectorOperator equals and).

’\) IMAllv (Juaudat\u_y> ;D alr ull‘l}Uulld\/d llbt \)f D\/}\p\at;\}ll IIAIIIvS. Tll\/ IIalrivs arv VUILLPQL\/ to the

name clement is of type Name.

C.7); it contains four attributes to specify a unique VLNV,
0: SCR 1.7.
Example

e three generatorChains X, Y, and Z have been created with the chainGroup names {A, B
1 {B, C},respectively. This example shows how a newgeneratorChain object can select Y

pirit:generatorChainSelector>
<spirit:groupSelector spirit:multipleGroupSelectionOperation="and"“>
<spirit:name>A</spirit:name>
<spirit:name>C</spirit:nam&>
</spirit:groupSelector>
spirit:generatorChainSelectoer>

Schema

may appear‘within a generatorChain.

generatorChain/chainGroup elements within all generator chains visible to theVDE. The

generatorChainRef (mandatory) specifies a reference to another generator chain, déscriptjon for
inclusion in this generator chain. The generatorChainRef clement is of type libraryRefType (see

2 {A,

llowing schema‘defines the information contained in the componentGeneratorSelector clement,

| spirit:muItipIeGroupSeIectionOperatorj‘
:type ‘xs:Name |

spirit:componentGeneratorSelector

Specifies the OR or AND selection operator if there is

type

more than one group name.

spirit:generatorSelectorType

Selects generators declared in components of the

curren

Specifies a set of group names used to select
subsequent generators. The attribute

"multipleGroupO perator" specifies the OR or "
AND selection operator if there is more than type ‘ xs:Name
one group name (default=OR).

Espirit:name

it design for inclusion into this generator chain. ‘

1.0
‘ Specifies a generator group name or a

generator chain group name to be selected for
inclusion in the generator chain.
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9.3.2 Description

Similar to the generatorChainSelector, componentGeneratorSelector selects a component generator or a

list of component generators based on the assigned group name. The componentGeneratorSelector
contains the groupSelector element.

groupSelector (mandatory) is a container for an unbounded list of chain group name elements.

1) When more than one name element is specified, the multipleGroupSelectorOperator
(optional) attribute can specify if the selection applies when one of the generator group names
matches (multipleGroupSelectorOperator equals or) or all the generator group names match
(multipleGroupSelectorOperator equals and).

2)  name (mandatory) is an unbounded list of selection names The names are compared to the

componentGenerator/group clements within all components in the current design, Th¢ name
element is of type Name.

9.3.3 Example

The fqllowing example shows a generatorChain selecting all the component generators whose [group
elemenjt matches the name docGen.

<dpirit:componentGeneratorSelector>
<spirit:groupSelector>
<spirit:name>docGen</spirit:name>
</spirit:groupSelector>
<Aspirit:componentGeneratorSelector>

9.4 generatorChain generator

9.4.1 8chema

The fdllowing schema defines the information contained in the generator element, which may |appear
withinja generatorChain.
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spirit:generatorType (extension)

B attributes

‘ spmt hidden |

type xs:boolean |

idefault false |

If this attribute is true then the generator
should not be presented to the user, it may be

part of a chain and has no useful meaning
when invoked standalone.

spirit:nameGroup 5]

;spirit:name

type xs:Name | ‘
Unique name

J’ =spirit:dis playName |
= Itype | xs: string |

Ll

9.4.2 Description

rit
=
type | spirit:generatorType

Specifies a set of generators.

A group of elements for name (xs:name),
display Name and description

In spmt phase ‘

Llype xs:float
This is an non-negative floating point number
that is used to sequence when a generator is
run. The generators are run in order starting
with zero. There may be multiple generators
with the same phase number. In this case, the
order should not matter with respect to other
generators at the same phase. If no phase
number is given the generator will be
considered in the "last" phase and these
generators will be run in the order in which
they are encountered while processing
generator elements.

Fspirit:apiType |

[ Itype | xs:token |

Indicates the ty pe of API used byythe
generator. Valid value are TGI\and none. If
this element is not preseptn GINs assumed.

= spirit:generatorExe
| type | spirit:spiritURI

The pathname to the executable file that

|
| implements the generator

| Element name for display purposes. Ty pically
| a few words providing a more detailed and/or
| userfriendly name than the spirit:name.

|
L = splrlt description
type xs:string | ‘

Full description string, ty pically for
documentation

ransportMethod ‘

ypexsioken |

HTTP which is supported by this generator.
The only other currently supported protocol is

Defines a SOAP transport protocol other than ‘
‘fle!.

L Container for vendor specific extensions.

The gdnerator. element deﬁnes a speciﬁc generator executable. The generator clement contains a hidden

stand-
hser. If

false (the default), this generator may be run as a stand- alone generator or in a generator chain. The hidden
attribute is of type boolean. generator contains the following elements.

a)  nameGroup group is defined in C.1.

b) phase (optional) determines the sequence in which a generators are run. Generators are run in order
starting with zero (0). If two generators have the same phase numbers, the order shall be interpreted
as not important and the generators can be run in any order. If no phase number is given the genera-
tor is considered in the “last” phase and these generators are run in any order after the last generator

with a phase number. The phase element is of type float and shall also be a positive number.

c) parameters (optional) specifies any generator type parameters. See C.11.
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apiType (optional) indicates the type of API used by the generator: an enumerated list of TGI or
none. TGI indicates the generator uses communication to the DE compliant with the TGI. none
indicates the generator does not use any communication with the DE.

transportMethods (optional) defines alternate SOAP transport protocol that this generator can sup-
port. The default SOAP transport protocol is HTTP if this element is not present.

transportMethod specifies the alternate transport protocol. This element is an enumerated list
of only one element file. file indicates the SOAP transport protocol is transported to the DE via
a file or file handle.

generatorExe (mandatory) contains an absolute or relative (to the location of the containing

description) path to the generator executable. The path may also contain environment variables from
the host system which are nsed to abstract the location of the generator The generatorFxe element

2

9.4.3

The fo

<A

is of type spiritURI.
vendorExtensions (optional) adds any extra vendor-specific data related to the generatgr. See
C.10.

Example
lowing example shows a netlist generator.

pirit:generator>
<spirit:name>generateNetlist<spirit:name>
<spirit:phase>100.0</spirit:phase>
<spirit:parameters>
<spirit:parameter>
<spirit:name>language<spirit:name>
<spirit:value
spirit:id=netlistGenLanglid
spirit:resolve=user
spirit:choiceRef= netlistGenLangChoicesId>vhdl</spirit:valpe>
</spirit:parameter>
</spirit:parameters>
<spirit:apiType>TGI</spirit:apiType>
<spirit:generatorExe>tClsh ../generic netlister.tcl</spirit:generatofExe>
spirit:generator>
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10. Design configuration descriptions

10.1 Design configuration

An IP-XACT design configuration is a placeholder for additional configuration information of a design or
generator chain description. Design configuration information is useful when transporting designs between
design environments and automating generator chain execution for a design, by storing information that
would otherwise have to be re-entered by the designer.

The design configuration description contains the following configuration information:

yal e 1.1 b o e % - < - 4 wdelae 4 1 o~ ¢ th'
\/Uuust,uaulu HIroriativil 10T lJal AllICICIS  UCTIe 1T sbllblatulb VVILLIIIT 5\/11\/1 atul VIIAIngs, 1S

information is not referenced via the design description;
— | Active view or current view selected for instances in the design description;

— | Configuration information for interconnections between the same bus types with differing abstrac-
tion types (i.e., abstractor reference, parameter configuration, and view selection)xSee also Clause 8.

A design configuration applies to a single design, but a design may have multiple design configpration
descrifjtions.

10.2 designConfiguration
10.2.1 Schema

The fo]lowing schema details the information contained ifx the designConfiguration element, whicl] is one
of the geven top-level elements of the schema.
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spirit:versionedidentifier

This group of elements identifies a top level
item (e.g. a component or a bus definition)
with vendor, library, name and a version
number.

spirit:designRef
type | spirit:libraryRef Type

The design to which this configuration applies

Contains the configurable information associated
with a generatorChain and its generators. Note
that configurable information for generators
associated with components is stored in the design
file.

{

’spirit:designConfiguration 0.0

Contains the information about the abstractors
required to cross between two interfaces at with
different abstractionDefs.

Top level element for describing the current
configuration of a design. Does not describe
instance parameterization

fspirit:instance Name
type | xs:Name

P ————— — — = — — = — An instangé hame/assigned to subcomponent
il instances and contained channels, that is
unique W ithin the parent component.

Espirit :viewName
type | xs:NMTOKEN

The name of the active view for this instance

|

|

|

|

|

|

|

|
[
|

|

|

| Contains the active view for each instance in
| the design

|

|

Sl
L ﬁ‘,Isplrlt:descrlptlon |

1type | xs:string il

Full description string, ty pically for
documentation

L

|

|

|

|

! r PP B

— -, spiritvendorExtensions

Container for vendor specific extefsions.

10.2.2 Description

The deEignConﬁguration element details,the configuration for a design or generator chain descripti

design

a)

b)

onfiguration element contains‘the following mandatory and optional elements.

The versionedldentifier group*provides a unique identifier, made up of four subelements for
level IP-XACT element.-See C.6.

n. The

a top-

designRef (mandatery) specifies the design description for this design configuration. The design-

Ref element is of type libraryRefType (see C.7); it contains four attributes to specify the refq
VLNV.

generatorChainConfiguration (optional) is an unbounded list of configuration infor
associated'with a generatorChain or a generator defined within a generatorChain. See 10

intérconnectionConfiguration (optional) is an unbounded list of information associate

renced

mation
3.

d with
es are

intefface interconnections. Any abstractors required for the connection of two interfag

specified here. See 10.4.

viewConfiguration (optional) lists the active view for an instance of the design. It has the fol
subelements.

lowing

1) instanceName (mandatory) specifies the component instance name for which the view is being
selected. This instance name shall be unique within the containing design configuration

description. The instanceName element is of type Name.

2) viewName (mandatory) defines the current valid view for the selected component instance.

The viewName element is of type NMTOKEN.

description (optional) allows a textual description of the design configuration. The description

element is of type string.
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g) vendorExtensions (optional) adds any extra vendor-specific data related to the design

configuration. See C.10.

See also: SCR 1.5, SCR 1.9, SCR 13.1, SCR 13.2, and SCR 13 4.

10.2.3 Example

The following example shows a designConfiguration containing a generator chain configuration: one

abstractor configuration in an interconnectionConfiguration and one instance view configuration.

<spirit:designConfiguration xmlns:spirit="http://www.spiritconsortium.org/

2001 M-S
T ™

L
oS

MIC CDpITnTm /. on h| - | [N
S TreTP

L
g LA 2 5 o 4 13 e e = e e e = WSO

SPIRIT/1.5/index.xsd">
<spirit:vendor>spiritconsortium.org</spirit:vendor>
<spirit:library>Library</spirit:library>
<spirit:name>Configs</spirit:name>
<spirit:version>1.0</spirit:version>

<spirit:designRef spirit:vendor="spiritconsortium.org"
spirit:library="DesignLibrary" spirit:name="Designl"
spirit:version="1.0"/>
<spirit:generatorChainConfiguration>

spirit:library="generatorLibrary" spirit:namé="generatorl"
spirit:version="1.0"/>
<spirit:configurableElementValues>

my temp dir</spirit:configurableElementValue>
</spirit:configurableElementValues>

</spirit:generatorChainConfiguration>

<spirit:interconnectionConfig@hation>

<spirit:abstractors>
<spirit:abstractor>
<spirit:ipstahceName>al</spirit:instanceName>
<spirit:abstractorRef
spirittvendor="spiritconsortium.org"
spiritilibrary="AbstractorLibrary"
spirit:name="AHBPvTORt1"
Spirit:version="1.0"/>
<spirit:viewName>verilog</spirit:viewName>
¥/spirit:abstractor>
</spirit:abstractors>
</'spirit:interconnectionConfiguration>
<sPpirit:viewConfiguration>

instance" xsi:schemalocation="http://www.spiritconsortium.org/XMLS¢ch

<spirit:generatorChainRef spirit:vendor="sgiritconsortium.org"

<spirit:configurableElementValue spirit:referenceld="tmpDir

<spirit:interconnectionRef>connectionl</spirit:interconnectionRef]

ema /

S

<spirit:instanceName>instance 1</spirit:instanceName>
<spirit:viewName>verilog</spirit:viewName>
</spirit:viewConfiguration>
</spirit:designConfiguration>

10.3 generatorChainConfiguration

10.3.1 Schema

The following schema defines information contained in generatorChainConfiguration, which may appear

as an element inside the designConfiguration element.
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with a g

Contains the configurable information associated |
ratorChain and its. Note Cl aftributes

R

spirit:libraryRefType

‘ & attributes
spirit:vendor ‘
fype[shame |
spirit:library

fype e |

spirit:generatorChainRef =
type | spirit:libraryRef Type

References a generatorC hain.

spirit:name
type | xs:NMTOKEN
spirit:version

type | xs:NMTOKEN

that configprable information for generators

associated
file.

10.3.2

The g
generdg
inform|
stored
Chain

a)

b)

See als

10.3.3

ith components is stored in the design

:

All configuration information for a coqbained 1w Refers to the ID attri
component, generator, generator chain or configurable element]

abstractor instance. Describes the content of a

| T ; e Espirit:c:onfigural:cleEIementVaIue spirit:referenceld
— 1_spirit:configurableElementValues [] 2 =
o SPITteonfigurabletlementyalues |type[xs:string type | xs:Name

ute of the

element. The required referenceld attribute
refers to the ID attribute of the configurable
element.

Description
bneratorChainConfiguration element contains the configurabl¢\dnformation associated
ation is applied. Configurable information for any generators’defined in a component or abstr:

Configuration element contains the following elements:

generatorChainRef (mandatory) specifies the genérator chain description for this config
information. The generatorChainRef element i90f type libraryRefType (see C.7); it contai
attributes to specify the referenced VLNV.

configurableElementValues (optional) dists the generator chain’s configurable parameter
The configurableElementValues includes an unbounded list of configurableElement
elements.

1) configurableElementValue (mandatory) is an unbounded list that specifies the value t
to a configurable element; in this instance, it is pointed to by the referenceld attribu
configurableElementValue is of type string.

2) The contained-referenceld (mandatory) attribute is a reference to the id attribute of a
urable parameter value in the generator definition. The referenceld attribute is of type /)

0: SCR 1.64SCR 5.12, and SCR 13.6.

Example

The fo

with a

torChain and its generators. It is up to the DE to decide _how and when this configpiration

\ctor 1S

in the design description with the associated instance’s configuration. The gengrator-

hration
hs four

values.
sValue

apply
e. The

config-
Yame.

the referenced generatorChain are configured.

<spirit:generatorChainConfiguration>

<spirit:generatorChainRef spirit:vendor="spiritconsortium.org"
spirit:library="generatorLibrary" spirit:name="generatorl"
spirit:version="1.0"/>
<spirit:configurableElementValues>
<spirit:configurableElementValue spirit:referenceld="tmpDir">
my temp dir</spirit:configurableElementValue>
<spirit:configurableElementValue

inside

spirit:referenceld="verbose level">1</spirit:configurableElementValue>
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<spirit:configurableElementValue spirit:referenceId="dump log">
true</spirit:configurableElementValue>

</spirit:configurableElementValues>
</spirit:generatorChainConfiguration>

10.4 interconnectionConfiguration
10.4.1 Schema

The following schema defines information contained in interconnectionConfiguration element, which
may appear as an element inside the designConfiguration element.

Reference to the interconnection
name, monitor interconnection name.
or possibly a hierConnection

design file.

FspiritinstanceName

Instance name for the abstractor

Element name for display
p Typically a fes

w words
p 2 more detailed andjor
Iy name than the

= spiritdescription |

ains the infor bout
Tequred to ross ween two i

reference, the configuration and

dfferent abstrectiDefs [ fype[asting ]

Ful descripton string typically

for documentation
spiritiibraryRefType
D atiributes

[type[xs:Name |
L{ spiritabstractors EH:EH spirit:abstractor Q—E}
splm Ivbrary
eomnecion Element to hold a the abstractor =

viewNarme. If multiple elements Absfractor reference
ae pesent thn the orer i he

smm name
[type[ s NMTOKEN]

Srocd e chaines together.

B attributes |

|1 o e oo omtValus: B = |
fo i bt == type[xsistring [type[xs:Narfe
A configuratr rtaine T Refers to the [0 attribute of the
compone: inor -

configurable efpment.
émﬁm’ ﬂﬂﬂﬂtﬁ Describes the content of a configurable.
element. The required referenceld attribute
refers to the ID attrbute of the configurable
element.

xs:NMTOKEN

The name of the active view for
this abstractor instance.

10.4.2 Description

The interconnection€onfiguration element contains information about the abstractors used to donnect
two interfaces_haying the same busDefinition types, but different abstractionDefinition types. The
intercgnnectonConfiguration element contains the following elements.

a) mterconnectlonRef (mandatory) contains a reference to a des1gn 1nterc0nnectlon/name name,

1nterconnect10nRef elements shall be umque w1th1n the containing design configuration
description. The interconnectionRef element is of type Name.

b) abstractors (mandatory) contains an unbounded list of abstractor elements. The list of abstractor
elements is an ordered list for chaining the abstractors together to bridge from one abstraction to
another. This element has the following subelements.

1) instanceName (mandatory) assigns a unique name for this instance of the abstractor in this
design. The value of this element shall be unique inside the designConfiguration and the refer-
enced design element. The instanceName element is of type Name.

2) displayName (optional) allows a short descriptive text to be associated with the instance. The
displayName is of type string.
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3) description (optional) allows a textual description of the instance. The description is of type
string.

4) abstractorRef (mandatory) is a reference to an abstractor description for this abstractor
instance. The abstractorRef element is of type libraryRefType (see C.7); it contains four
attributes to specify a unique VLNV.

5) configurableElementValues (optional) lists the abstractor instance’s configurable parameter
values. The configurableElementValues is an unbounded list of configurableElementsValue
elements.

i)  configurableElementValue (mandatory) is an unbounded list that specifies the value to
apply to a configurable element; in this instance, it is pointed to by the referenceld
————attribtte—The-eonfigurableElementValue ts-of typestring-
ii) The contained referenceld (mandatory) attribute is a reference to the id attribute ef a con-
figurable parameter value in the abstractor instance. The referenceld attribute is pf type

Name.

6) viewName (mandatory) defines the current valid view for the selected abstractor instange. The
viewName element is of type NMTOKEN.

See alfo: SCR 1.12, SCR 3.7, SCR 3.8, SCR 3.9, SCR 3.10, SCR 3.11, SCR 3.12, SCR 3.13, SCR 3.14,
SCR 3]15, SCR 5.13, SCR 13.3, and SCR 13.5.

10.4.3 Example

The fo]lowing example shows the configuration of the conne€t ¥on1 interconnection, with the definition
of a cHain of two abstractors to insert between the two component busInterfaces. The abstractor inftances
are abjstractionl and abstraction2, which convettfrom abstraction interface PV to PVT and PVT
to RTIL, respectively. The active views of these abstractor instances are systemc and systemc [view,
respectively. The abstractor VLNVs are defined in the-abstractorRef elements.

<dpirit:interconnectionConfiguration>
<spirit:interconnectionRef>connectionl</spirit:interconnectionRef>
<spirit:abstractors>
<spirit:abstractoxt®
<spirit:instanteName>abstractorl</spirit:instanceName>
<spirit:abstractorRef
spiritsvendor="spiritconsortium.org"
spinit:library="AbstractorLibrary"
Spirit:name="AHBPvTOAHBPvt"
spirit:version="1.0" />
<spirit:viewName>systemc</spirit:viewName>
&/spirit:abstractor>
<spirit:abstractor>

spirit-instanceName>ahstractor? pirit-instanceName

<spirit:abstractorRef
spirit:vendor="spiritconsortium.org"
spirit:library="AbstractorLibrary"
spirit:name="AHBPvtToRt1l"
spirit:version="1.0" />

<spirit:viewName>systemc view</spirit:viewName>

</spirit:abstractor>
</spirit:abstractors>
</spirit:interconnectionConfiguration>
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11. Addressing and data visibility

This clause describes how addresses are transformed between a slave’s memory map and a master’s address
space. It also describes how to determine which bits of the memory map are visible in the master’s address
space.

The addressing descriptions here presume each bus interface only maps a single logical address port (a port
with an isAddress qualifier) and a single logical data port (a port with an isData data qualifier). See also: 5.6
and 5.10.

If a bus interface maps more than one address or data port, then each combination of address and data ports
implie$ a separate addressing and data visibility calculation. To calculate the address map for a pafticular
type of transaction, the data and address ports that transaction uses need to be known first.

The mpst common case for multiple data ports in a single bus interface is where there are separate rdad and
write data ports; however, their relevant properties of the read and write data ports are typically identical—
giving|identical read and write address maps.

11.1 Calculating the bit address of a bit in a memory map

A memory map consists of a set of address blocks, subspace maps, and banks containing further gddress
blocks| subspace maps, and banks (to any number of levels). To-galculate the address of a bit within an
addresp block or subspace map relative to the containing memory map, its bit address needs to be calgulated
relativg to its parent. If that parent is a bank, how that bank modifies the address needs to be calculatgd first,
and th¢n continue working up the bank structure until the*thémory map is reached. To do so, the following
formulas apply.

— | For a bit in an address block directly in a memory map:

mempory_map_bit_address = bit number_in _address block + addressBlock.baseAddress x (1)
memporyMap.addressUnitBits

— | For a bit in a subspace map:

mempory_map_bit_address-="bit_number_in_subspace_map + subspaceMap.baseAddress x 2)
memporyMap.addressUnitBits

For anjaddress block.orsubspace map within a bank, the local bit address of a bit is simply its bit npmber.
Howeyer, the following formulas need to be used on any containing banks.

a) | For an-item (bank, subspace map, or address block) within a serial bank:

item.rows = (item.range x memoryMap.addressUnitBits) + item.width 3)

item.effective_range = item.rows x item.width @)
(i.e., the effective range of an item is its range rounded up to the nearest complete row)

The item.range of an item is calculated depending on its type:
1) For an address block or subspace map, the range is the value of the range subelement;
2) For a serial bank, the range is the sum of the effective ranges of the sub-items;

3) For a parallel bank, the range is the (largest item.rows of all the sub-items) X (bank width/
addressUnitBits).
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The item.width of an item is calculated depending on its type:

b)

4) For an address block, the width is defined as the value of the width subelement;

5) For a subspace map, the width is the width of the address space of the referenced bus interface;

6) For a serial bank, the width is the width of the widest sub-item;
7) For a parallel bank, the width is the sum of the widths of the sub-items.

For a bit within item # in a serial bank:

n—1

parent_bit_address = child bit_address + z item,.effective_range x memoryMap.addressUnitBits (5)

¢)

bit |

row

par{

Once t|
be deri

men
men

11.2 (
The by
slav

bus|

Onab

i=1
For a bit within item # in a parallel bank containing m items:

ffset_in_row = child _bit_address mod item,.width + z item ;. width
i=1

offset = Z item;. width x (child_bit_address + (item,.width))

i=1
nt_bit address = bit_offset_in_row + row_offset

he bit address within a top-level bank has been calculated, the bit address within the memory nj
ved from the following formula:

bory_map_bit_address = bank_bit_addréss + bank.baseAddress x
poryMap.addressUnitBits

Calculating the bus addréss at the slave bus interface
s address of a bit at the slave bus interface can be derived from the following formulas:
e_bus_address =\memory _map_bit_address + slave.bitsInLau

| bit_offset=“memory_map_bit_address mod slave.bitsInLau

LAU g

fthe’bit using the following formula:

(6)

(7

®)

ap can

©)

(10)

(1n

s, the bus address is the address carried by the address lines; the bit offset gives the offset wi1hin the

slave_bus_address = (memory_map bit_address + slave.bitsInLau) & slave_mapped_address_bits (12)

where slave_mapped address_bits is a mask derived from the set of address bits mapped
slave.

11.3 Address modifications of an interconnection

in the

The bus address is carried between adjacent bus interfaces (slave and mirrored slave, master and mirrored
master, or master and slave) on the bus’s isAddress logical port. If this port is a wire port, the address is
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always carried as parallel bits with the least significant bit of the address on logical bit 0 of the port.15 The
interconnection can modify the address in two ways:

a) If some address bits are not connected, addresses with those bits set are not accessible from the
master.

1) Examine the logical vectors in the port maps to determine which address bits are connected.
2) Transactional ports always carry all address bits across the interconnection.

b) If the value of bitsInLau differs on the two sides of the interconnection, the interpretation of the
address as a bit address can vary by the ratio of the interfaces’ bitsInLau. This, however, does not
alter the actual bus address.

11.4 Address modifications of a channel

The address at the mirrored slave interface can be derived from the following formula:

mirfored_slave _bus_address = slave_bus_address & slave_interconnection_address’ bits (13)

where slave interconnection_address bits is a mask derived from the setof address bits corfnected
between the slave and the mirrored slave.

This is{then modified by the remap address:

mirfored_slave row_address = (14)

mirroredSlave.baseAddyess.remapAddress

mirfored_slave _bus_address + - -
- - = mirroredSlave, bitsInLau

where remapAddress is the remap address for the current state of the channel.

How dddresses are modified within a channel*depends on the value of bitSteering in the mirroredl slave
interfafe. It also depends on the relative width of the mirrored master and mirrored slave data ports| where
this width is defined to be the total mumber of bits of the logical data port that are mapped in the bus
interfape. If bitSteering is true, oytheslave is wider than or the same width as the master, the addregses are
simply] modified to take into account any change in bitsInLau between the mirrored slave and the mjirrored
master} as shown in the following formula:

mirrored slave row address x mirroredSlave.bitsInLay
mirroredMaster.bitsInLau

miryored_mastersbus_address = ﬂoor(

) ()

& mirrorednaster_mapped _address bits

If bitSteering is fals d : S NAIrQ
all locations in the slave’s memory map are visible:

mirrored_slave bit address = mirrored slave row_address x mirroredSlave.bitsInLau (16)

mirrored_master _bit_address = mirrored_slave bit_address mod mirroredSlave.width + 17
mirrored_slave_bit_address) . .

ﬂoor( irroredSlave width x mirroredMaster.width

15 This gives a little-endian description of the address, which may differ from the address port description in the bus’s documentation.
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mirrored_master _bus_address = ﬂoor(

(18)

mirrored master bit address)
mirroredMaster.bitsInLau

& mirrored_master_mapped_address_bits

where mirrored_master_mapped_address bits is a mask derived from the set of address bits
mapped in the mirrored master port.

Finally, bitSteering has a different meaning in a mirrored slave interface than in a master or slave interface.
In a master or slave interface, it means the component shall modify which bit lanes are used for data when
accessing narrow devices. In a mirrored slave interface, it means the addresses from a mirrored master
interfafe are not modified for transfers to a narrower mirrored slave data port.

11.5 Addressing in the master
The bys address at the master bus interface can be derived from the following formula:

masfer_bus_address = mirrored_master_bus_address & master_intercofinection_address_bits | (19)

where master_interconnection_address_bits is a mask derived‘from the set of address bifs con-
nected between the master and the mirrored master.

This g{ves a bit address of

magter_bit_address = (20)
miryoredMaster.addressSpaceRef.baseAddress x vaddressSpace.addressUnitBits +
magter_bus_address x master.bitsInLau + bus_bit_offset

The bif address may then be converted to an addressing unit address and offset using the formulas:
address = master_bit_address +.addressSpace.addressUnitBits 21
offSet = master_bit_address mod addressSpace.addressUnitBits (22)

11.6 Visibility of bits

A bit ip the slave’s‘memory map is visible in the master’s address space if:

— | it is imfarraddress range visible to the master;

— | themaster and slave agree on which bit lane the bit should appear and this bit lane is cornected

ot g tlaq oot o d 4o cloy;
ottweehi Rt Hhaster-anatne-S1ave:

11.6.1 Visible address ranges

Two conditions need to be fulfilled for an address in the slave to be visible to the master.

a)  The address at the mirrored slave shall be within the range supported by the mirrored slave interface:

mirrored_slave _bus_address < mirroredSlave.baseAddress.range (23)

b) The address in the address space shall be within the range supported by the master address space for
that bus interface:
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0 < master_bit_address < addressSpace.range x addressSpace.addressUnitBits (24)
11.6.2 Bit lanes in memory maps
The local bit lane of a bit in an address block is:
local bit lane = bit_offset in_address block mod addressBlock.width 25)
Similarly, in a subspace map the bit lane is:
local_bit lane = bit offset in subspace map mod subspaceMap.width (26)

where the width of a subspace map is the width of the address space of the referenced master bus
interface.

If the gddress block or subspace map is at the top-level of the memory map or only within serial barks, the
bit lan¢ in the memory map is the local bit lane.

If it is ftem » in a parallel bank, then:

bank bit lane = Z item;width + local_bit_lane 27)

i=1

If it is {n multiple hierarchical parallel banks, this formula is applied at each higher level with the lowgr-level
bank_bit lane replacing local bit lane.

The bif lane in the memory map is the top-level bank bit lane.

11.6.3 Bit lanes in address spaces

The bif lane in an address space can be-detived from the following formula:
address_space_bit _lane = address_space bit_address mod addressSpace.width (28)

11.6.4 Bit lanes in bus interfaces

In a bys interface, the\logical bit numbers of the data port carry the corresponding bit lanes. For exarhple, if

a slavq bus intexface has a data port with a logical vector of [15: 87, this port can access bit lanes 15 to 8
of the memory-map and logical bit lanes 15 to 8 in the connected mirrored slave or master interface.

11.6.9 Bit'lanes in channels

All bus interfaces on a channel shall use the same logical numbering of data port bits. This means data bits
cannot be moved between bit lanes in a channel by giving the mirrored bus interfaces different logical to
physical mappings on their data ports.

11.6.6 Bit steering in masters and slaves

Bit steering only takes effect when the master and the slave have data ports of different widths. If they do
and bit steering is enabled (i.e., bitSteering is true in the master or slave interface) for the bus interface with
the wider data port, then this data port shall move its copy of output data to the correct bit lanes for the
narrower port and read its input data from the correct bit lanes for the narrower port.
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If bit steering is disabled in the wider port, the master can only access data at a particular address when the
bit lane for that address in the address space is connected (through the bus interfaces and a channel) to the bit
lane for the corresponding address in the memory map.

The following also apply.
— The bitSteering value has a different meaning in mirrored slaves. See 11.4.

— Some buses with bit steering may only support certain data port widths. Describing which widths are
supported is outside the scope of IP-XACT.

— Bit steering allows software or hardware away from the bus interface to work without knowing the
width of devices on the far side of the bus. To provide this functionality, a bus supporting bit steering

oraHy—gt AFE—S bt ; v i tre-of-thetr—widths—an et adapt
addresses to the width of the slave bus interfaces (i.e., bitSteering is true in the mirrored‘\slgve bus
interfaces). Thus, a non-bit-steering master on such a bus only has access to some of the
rows of narrower slaves.

&6 O - 0 P

11.7 Address translation in a bridge

The address at the master interface for a bridge can be derived from the following formulas:

a) | The bus address at the master bus interface is:

masfer _bus address = slave bus address & master_interconnettion address_bits 29)

where master_interconnection_address_bits is a imask derived from the set of addreps bits
connected between the master and the slave.

This gfves a bit address of

maiter bit address = master _bus _address\x master.bitsInLau + 30)
mafter.addressSpaceRef-baseAddress x addressSpace.addressUnitBits

The mpster bit address (also equal tg-the address space bit address) may be converted to an addressipg unit
addresp and offset of the addressSpace using the formulas:

address_space_addressr=>master_bit_address + addressSpace.addressUnitBits 31

address_space_offset'= master_bit_address mod addressSpace.addressUnitBits (32)

b) | The bit address may also be converted to the address of the bridged slave interface by using the
following formulas.

1){~ For a transparent bridge:

bridge_slave address = (33)
(address_space _address x addressSpace.addressUnitBits + bridged slave.bitsInLau)
& bridged slave_mapped address bits

2) For an opaque bridge:

bridge slave address = ((address_space address — segmentAddressOffset) x (34)
addressSpace.addressUnitBits + (bridged _slave.bitsInLau + bridge_slave.baseAddress))
& bridged slave_mapped _address_bits
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ex B

(normative)

Semantic consistency rules

For an IP-XACT document or a set of IP-XACT documents to be valid, they shall, in addition to conforming
to the IP-XACT schema, obey certain semantic rules. While many of these are described informally in other
clauses of this document, this annex defines them formally. Tools generating IP-XACT documents shall

ensure

these rules are obeved. Tools reading IP-XACT documents shall report any breaches of these

les to

the usg

I,

nt that

hitions

Slave,

ension

B.1 Semantic consistency rule definitions
The following definitions apply when determining a semantic consistency rule (SCR)interpretation.
B.1.1|Compatibility of busDefinitions
a) | A busDefinition A is an extension of busDefinition B if/A contains an extension eleme
references B or an extension of B.
b) | A busDefinition is compatible with itself.
c) | If A is an extension of B, then A and B are compatible.
d) | No other pairs of busDefinitions are compatible:
e) | A set of busDefinitions {A, B, C,  .+>} is compatible if every possible pair of busDefi
fromtheset({ A, B },{ A, C }\[ B, C }..)iscompatible.
B.1.2[Interface mode of a busnterface
Specifles whether the bus interface is a master, slave, system, mirroredMaster, mirroreg
mirrofedSystem, or moniter-interface.
B.1.3|Compatibility of abstractionDefinitions
a) | An abstractionDefinition A is an extension of abstractionDefinition B if A contains an ex
element that references B or an extension of B.
b) An abstractionDefinition is (‘nmpaﬁh]p wiath itself
c¢) IfAis an extension of B, then A and B are compatible.
d) No other pairs of abstractionDefinitions are compatible.
B.1.4 Configurable element
Some elements in a component, abstractor, or generator chain description are defined as being configurable.
See C.12.

NOTE—This is different from a configurableElement element, which is an element that references and sets the value
of a configurable element.
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B.1.5 Element referenced by configurableElement element
Every configurableElement element references a component document and is contained within a
componentInstance clement. The element referenced by a configurableElement element is the

configurable element in that component document with an id attribute matching the referenceld of the
configurableElement element.

B.1.6 Memory mapping

If an access is not specified, the value defaults to the value from the level above. If the top level is not
specified, the access defaults to read-write

B.1.7|Port connection equivalence class

The pdrt connection equivalence class of a (logical or component) port is the set of model and logicgl ports
that cah be reached from that port through any sequence of the following:

a) | Bus interfaces’ logical to physical port maps

b) | Interconnections between logical ports implied by interconnections bétween bus interfaces using the
same abstraction of the bus

¢) | Ad hoc connections

B.1.8|Logical and physical ports

a) | If a wire port element in a component has a vector subelement, its range shall be [left:right]| where
left and right are the left and right values of tie\vector subelement. If it does not have a vectpr sub-
element, its range shall be [0 : 0].

b) | If a physicalPort element has a vector'$tibelement, its range shall be [left:right], where left and
right are the left and right values of-the vector subelement. If a physicalPort element does npt have
a vector subelement and it references a wire port, then its range shall be the range of the refdrenced
model port.

c) | IfalogicalPort clement has a vector subelement, its range shall be [left:right], where left and right
are the left and right values of the vector subelement. If a logicalPort element does not have a vector
subelement and the~physicalPort element in the same portMap references a wire port, then its

physical range shall’be taken as [abs (physical.left - physical.right) :0],|where
physical,left and physical.right are the left and right values of the physicall port’s
range.

d) | A logicalbit of a port is mapped if it is included in the range of a logicalPort clement refefencing
that’bus interface port.

B.1.9 Addressable bus interface

A bus interface shall be addressable if the isAddressable element of the bus definition it references has the
value true.

B.2 Rule listings

Most of the semantic rules listed here can be checked purely by manually examining a set of IP-XACT

documents. A few, listed in Table B.14, need some external knowledge, so they cannot be checked this way.
In Table B.1 through Table B.14, Single doc check indicates a rule can be checked purely by manually
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examining a single IP-XACT document. Rules for which Single doc check is No require the examination of
the relationships between IP-XACT documents.

NOTE—Where these tables contain references to the values of elements and those elements are configurable in IP-

XACT, then the values used are the configured values (not the XML element values).

B.2.1 Cross-references and VLNVs

Table B.1—Cross-references and VLNVs

Single
mﬁj{fﬂ Rule doc Notes
check

SCR |.1 Every IP-XACT document visible to a tool shall No Only applies to thosetdocuments vis-
have a unique VLNV. ible to a particular tool or DE aft one

time. In particular, users are likply to
store mulfiple’versions of the shme
documeiits, with the same VLN Vs,
in sduree control systems. See hlso:
€62 and C.6.4.

SCR |.2 Any VLNV in an IP-XACT document used to No In the schema, such references
reference another [IP-XACT document shall always use the attribute group
precisely match the identifying VLNV of an versionedldentifier. See also: [C.6.2
existing IP-XACT document. and C.6.4.

SCR |.3 The VLNV in an extends element in a bus defini<\' No See also: 5.2.2.
tion shall be a reference to a bus definition.

SCR | .4 The VLNV in a busType element in a bus inter- No See also: 6.5.1.
face or abstraction definition shall be a-reference
to a bus definition.

SCR |.5 The VLNV in a designRef element in a design No See also: 10.2.2.
configuration shall be a referénce to a design.

SCR |.6 The VLNV in a generatorChainRef elementina | No See also: 10.2.2 and 10.3.2.
design configuration'shall be a reference to a gen-
erator chain.

SCR |.7 The VLN V/inageneratorChainRef subelement No See also: 9.2.2.
of the element generatorChainSelector in a gen-
erator-chain shall be a reference to a generator
chain

SCR |.8 The VLNV in a componentRef element in a No See also: 7.2.2.
design shall be a reference to a component.

SCR .9 TIIC A‘/\I‘V{L dUhulllCllt c1c1ucut Uf dall IP')\ACT ‘fco SCC dlDU. J.".", ﬁ, U. 1 .", 7 1 .ﬂ
document shall be an abstractor, 8.1.2,9.1.2,and 10.2.2.
abstractionDefinition, busDefinition,
component, design, designConfiguration or
generatorChain element.

SCR 1.10 | The VLNV in an abstractionType element in a No See also: 8.1.2.
component or abstractor shall reference an
abstractionDefiniton.

SCR 1.11 If a bus interface contains an abstractionType No Le., the abstraction referenced shall
subelement, the abstraction definition’s busType be an abstraction of the referenced
element and the bus interface’s busType element bus. See also: 5.2.2, 5.3.2, and
shall reference the same bus definition. 6.5.1.2.
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Table B.1—Cross-references and VLNVs (continued)

Single
Rule Rule doc Notes
number
check
SCR 1.12 | The VLNV in an abstractorRef in a design- No See also: 10.4.2.
Configuration shall reference an abstractor.
SCR 1.13 The VLNV in an extends element in an No See also: 5.3.2.
abstraction definition shall be a reference to an
abstraction definition.

B.2.2|Interconnections

Table B.2—Interconnections

n l?rjrer

Single
Rule doc Notes
check

SCR 2.1

In the attributes of an activelnterface, No See also: 7.3.2 and 7.4.2.

monitoredActivelnterface or monitorInterface
element, the value of the busRef attribute shall be
the name of a busInterface in the component
description referenced by the VLNV of the
component instance named in componentRef and
optional path attributes.

SCR 2.2

In the subelements of an interconnection;‘the bus | No See also: 6.3.1, 6.3.2, 6.3.

interfaces referenced by the two activelnterface 7.3.2.
subelements shall be compatible, i.€:; the VLNVs
of the busType elements within the two
busInterface elements shall\ieference compatible
busDefinitions.

SCR 2.3

o

A particular component/bus interface combination | Yes See also: 7.3
shall appear in only\one interconnection element
in a design.

SCR 2.4

o

An interconmnection element shall only connecta | No See also: 7.3
master, interface to a slave interface or a mirrored-
mastef interface.

SCR 2.5

3
(o8}
[\

A1 interconnection clement shall only connecta | No See also:
mirrored-master interface to a master interface.

SCR 26

ANS (N | 72

o

An-intereonneetion-elementshall-onby-econneeta—No See-alsor73-2-
slave interface to a master interface or a mirrored-
slave interface.

SCR 2.7

o

An interconnection clement shall only connecta | No See also: 7.3
mirrored-slave interface to a slave interface.

SCR 2.8

o

An interconnection element shall only connecta | No See also: 7.3
direct system interface to a mirrored-system
interface.

SCR 2.9

3
(o8}
[\

An interconnection clement shall only connecta | No See also:
mirrored-system interface to a direct system
interface.
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Table B.2—Interconnections (continued)

Single
Rule Rule doc Notes
number
check

SCR 2.10 In a direct master to slave connection, the value of | No See also: 6.3.1 and 7.3.2.
bitsInLAU in the master’s bus interface shall
match the value of bitsInLAU in the slave’s bus
interface.

SCR 2.11 In a direct master to slave connection, the bus- No See also: 6.3.1 and 7.3.2.
Definitions referenced by the busInterfaces shall
have a directConnection element with the value
true.

SCR 2.12 In a connection between a system interface and a No See also: 6.3.1, 6.3.2,'6.5.2.2, gnd
mirrored-system interface, the values of the group 7.3.2.
elements of the two bus interfaces shall be
identical.

SCR 2.13 If the same logical port is mapped in the port maps | No Logical(ports can only be identjified
of both ends of a direct master to slave connection, with(one another if the two bus|inter-
then both bus interfaces shall map the same set of faces feference the same abstrakction
bits of that logical port. deéfinition. See also: 6.3.1 and 1.3.2.

SCR 2.14 The endianess in the two bus interfaces shall No See also: 6.3.1, 6.3.2, 6.5.1.2, gnd
match for any interconnection using an address- 7.3.2.
able bus. If the endianess is not specified at either
bus interface, it is presumed to be little endian.

SCR 2.15 If a design contains a component with a busInter-" | No See also: 6.5.1.2 and 7.3.2.
face that has a connectionRequired element‘with
the value true, that busInterface shall be
included in an interconnection of the design.

SCR 2.16 A monitorInterconnection with interfaces that No See also: 7.4.
contain a path attribute with a ¢omponetRef and
busRef shall exist in all hierarehical views.

B.2.3[Channels, bridges,.and abstractors
Table B.3—Channels, bridges, and abstractors
Single
ml} leer Rule doc Notes
check

SCR 3.1 Within a channel element, all the No Compatibility of the abstraction defi-
busInterfaceRef elements shall refer to nitions implies compatibility of their
compatible abstraction definitions, i.e., the associated bus definitions. See also:
VLNVs of the abstractionType elements within 5.3.2 and 6.6.2.
the busInterface elements shall reference
compatible abstractionDefinitions.

SCR 3.2 All bus interfaces referenced by a channel shallbe | Yes See also: 6.4.1 and 6.6.2.

mirrored interfaces.
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Table B.3—Channels, bridges, and abstractors (continued)

Rule
number

Rule

Single
doc
check

Notes

SCR 3.3

A channel can be connected to no more mirrored-
master busInterfaces than the least value of
maxMasters in the bus definitions referenced by
the connected bus interfaces (whether these
interfaces are mirrored-master or mirrored-slave
interfaces).

No

A channel may connect ports with

different bus definitions, and hence
different values of maxMasters, as
long as the bus definitions are com-

patible. See also: 6.6.2.

SCR

A channel can be connected to no more mirrored-
slave bus interfaces than the least value of

maxSlaves in the bus definitions referenced by the
connected bus interfaces (whether these interfaces
are mirrored-master or mirrored-slave interfaces).

A channel may connect ports Wi
different bus definitions, and-h
different values of maxSlaves,
long as the bus definitions are
patible. See also: 6.6:2.

SCR

Each bus interface on a component shall connect
to only one channel of that channel component.

Yes

See also:

6.6:2.

SCR 3.

The interface referenced by masterRef subele-
ment of a bridge element shall be a master.

Yes

See also:

SCR

The value of the interconnectionRef subelement
of an interconnectionConfiguration element
shall precisely match a design interconnection/
name, a design monitorInterconnection/name,
or a design hierConnection/interfaceRef of an
interconnection described in the design referenced
by the containing design configuration.

See also:

SCR

An interconnectionConfiguration element of a
design configuration document that reférences a
master to mirrored-master interconneetion in the
corresponding design shall only reference abstrac-
tors with an abstractorMode of.master.

No

See also:

SCR

An interconnectionConfiguration element of a
design configuration decument that references a
slave to mirrored-slave interconnection in the cor-
responding design-shall only reference abstractors
with an abstractorMode of slave.

See also:

SCR

.10

An inter¢onnectionConfiguration element of a
desigmcenfiguration document that references a
systein to mirrored-system interconnection in the
corresponding design shall only reference abstrac-
tors with an abstractorMode of system.

See also:

SCR

Byt

An interconnectionConfiguration element of a

See also:

10.4.2.

design configuration document that references a
master to slave interconnection in the correspond-
ing design shall only reference abstractors with an
abstractorMode of direct.

SCR 3.12

An interconnectionConfiguration element shall
not reference an interconnection in which the
abstraction types referenced by the two endpoints
are identical.

See also:
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Table B.3—Channels, bridges, and abstractors (continued)

Rule
number

Rule

Single
doc
check

Notes

SCR 3.13

In the list of abstractors referenced by an inter-
connectionConfiguration clement, the first
abstractionType element of the first referenced
abstractor shall be compatible with the abstrac-
tionType element of the master, system, or
mirrored-slave endpoint of the interconnection.

No

SCR 3.13 — SCR 3.15 mean the
abstractors associated with an inter-
connection need to form a non-
looping chain between the two ends.
See also: 10.4.2.

SCR

.14

In the list of abstractors referenced by an
interconnectionConfiguration clement, the
second abstractionType element of the last
referenced abstractor shall be compatible with the
abstractionType element of the mirrored-master,
mirrored-system, or slave endpoint of the
interconnection.

See also: 10.4.2.

SCR

15

In the list of abstractors referenced by an inter-
connectionConfiguration element, the first
abstractionType element of every referenced
abstractor, except the first, shall be compatible
with the second abstractionType element of the
previous abstractor in the interconnection-
Configuration list.

See also{10.4.2.

SCR

.16

The VLNVs in the busType elements of both
abstraction definitions referenced by an abstractot
shall exactly match the VLNV in the busType
element of the abstractor.

See also: 5.3.2 and 8.1.2.

SCR

A7

If abstraction definition AA is an abstraction of bus
definition A and abstraction definition“AB is an
abstraction of bus definition B, then abstraction
definition AA shall only contain'an extends
element referencing abstraction definition AB if
bus definition A contains an extends element
referencing bus definition B.

No

If abstraction definition AA extpnds
abstraction definition AB, AA apd AB
need to be abstractions of diffefent
buses. See also: 5.3.2.

SCR

18

The interface referenced by the masterRef
attribute of a.subspaceMap element shall be a
master interface that is bridged from a slave inter-
face with\avalid memory map referenced by its
memoryMapRef element.

Yes

See also: 6.8.9.2.
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B.2.4 Monitor interfaces and monitor interconnections

228

Table B.4—Monitor interfaces and monitor interconnections

Single
Rule Rule dogc Notes
number
check

SCR 4.1 An activelnterface or monitoredActivelnterface | No See also: 6.3.3,7.3.2,7.4.2, and
clement shall reference a master, slave, system, 7.6.2.
mirroredMaster, mirroredSlave, or mirrored-

System interiface.

SCR 4.2 The monitorInterface subelements of a moni- No See also: 6.3.3 and 7.3.2:
torInterconnection element shall reference a
monitor bus interface.

SCR 4.3 In a monitorInterconnection element, the value No This means allth€¢ ‘monitor integfaces
of the interfaceMode of the monitor interfaces shall have-thesame interface njode.
shall match the mode of the monitoredAc- See als@3.6.3.3, 6.5.2.2, and 7.3.2.
tivelnterface.

SCR 4.4 A monitor interface shall only be connected to a No See.dlso: 6.3.3, 6.5.2.2, and 7.3.2.
system or mirroredSystem interface if it has a
group subelement and the value of this element
matches the value of the group subelement of the
system or mirroredSystem interface.

SCR 4.5 A particular componentRef/busRef combination . “{*No This applies to both monitor arjd
shall only appear in one monitorInterconnection active interfaces; however, a sipgle
element. monitorInterconnection elemgnt

can connect an active interface(to
many monitor interfaces. The same
active interface can also appeat in at
most one interconnection clenpent.
See also: 6.3.3 and 7.3.2.

SCR 4.6 All ports mapped in a busInterface with a mode Yes See also: 6.3.3.
of monitor shall have 4 direction of in for wire
type ports or requires for transactional type
ports.

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

229

B.2.5 Configurable elements

IEC 62014-4
IEEE Std 1685-2009

Table B.5—Configurable elements

Single
Rule Rule doc Notes
number
check

SCR 5.1 A configurable element shall have a dependency | Yes See also: C.13 - C.17.
attribute if and only if it has a resolve attribute
with the value dependent.

SCR 5.2 The value of a dependency attribute shall be an Yes See also: C.13 — C.17.

XPATH expression. This XPATH expression shall
only reference items in the containing document.

SCR §.3 The XPATH expression in a dependency attribute | Yes See also: C.13 - Cel7.
shall not reference configurable elements having a
resolve attribute value of dependent or
generated.

SCR $.4 Any parameters used within all dependent param- | Yes See also: C.13 — C.17.
eter’s XPATH 1id () calls shall exist.

SCR 5.5 All references to elements in dependency XPATH | Yes This rule allows XPATH expregsions
expressions shall be by id. Dependency XPATH to remain valid through schemg or
expressions shall not use document navigation to design changes. DEs reading IIP-
reference other elements. XACT documents should treat

breaches of this rule as minor grrors
and attempt to interpret any XHATH
expressions in the document. Sge
also: C.13 - C.17.

SCR 5.6 An id attribute is required in any elemlent with a Yes See also: C.13 - C.17.
resolve attribute value of user or generated.

SCR 3.7 configurableElement clements within No The schema guarantees uniqueness
componentInstance elements shall only reference of id values in a component. See
configurable elements thatexist in the component also: C.13 - C.17.
referenced by the enclosing componentInstance
element; the valuc\ef the referenceld attribute of
the configurableElement element shall match the
value of the-id attribute of some configurable
element of the component.

SCR 5.8 configurableElement clements shall only refer- No See also: C.13 — C.17.
enice configurable elements with a resolve
attribute value of user or generated.

SCR 5.9 If a configurableElement element references an No See also: C.13 - C.17.
element-with-aformatFype-attribute-value-of
float or long and contains a minimum attribute,
the value of the configurableElementValue cle-
ment shall be greater or equal to the specified
value of the minimum attribute.

SCR 5.10 If a configurableElement element references an No See also: C.13 - C.17

clement with a format attribute value of float or
long and contains a maximum attribute, the value
of the configurableElementValue subelement
shall be less than or equal to the specified value of
the maximum attribute.
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Table B.5—Configurable elements (continued)

Single
Rule Rule dogc Notes
number
check

SCR 5.11 If a configurableElement element references an No See also: 6.14.2 and C.13 — C.17.
element with a choiceRef attribute, the value for
configurableElementValue subelement shall be
one of the values listed in the choice element ref-
erenced by the choiceRef attribute.

SCR 5.12 | configurableElement elements within No The schema guarantees uniqueness
generatorChainConfiguration elements in of'id values in a generator chain. See
design configuration documents elements shall also: 10.3.2.
only reference configurable elements that exist in
the generator chain referenced by the
generatorChainRef element; the value of the
referenceld attribute of the configurableElement
element shall match the value of the id attribute of
some configurable element of a generator in the
generator chain.

SCR .13 configurableElement elements within abstractor | No Th¢ schema guarantees uniquepess
elements in design configuration documents ele- of'id values in an abstractor. S¢e
ments shall only reference configurable elements also: 10.4.2.
that exist in the abstractor referenced by the
enclosing abstractor element; the value of the
referenceld attribute of the configurableElement
element shall match the value of the id attribute of|
some configurable element of the abstractor.

SCR §.14 A parameter’s value or a configurable element’s See Yes for a parameter’s value and No
value shall match the element’s format attribute. Note. for a configurable element’s vallue.

See also: 7.2, C.13, C.14, C.15
C.16, and C.17.

SCR 3.15 A configurable element shall have a bitString- Yes See also: C.13,C.14,C.15,C.1¢,and
Length attribute if and onlyif it has a format C.17.
attribute with the value-bitString.
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B.2.6 Ports

Table B.6—Ports

Single
Rule doc Notes
check

Rule
number

SCR 6.1 The value of the name subelement of any No This implies a bus interface that does
logicalPort clement within a busInterface or not have an abstractionType ele-
abstractorInterface element shall match the ment shall not contain a portMaps
value of a JogicalName clement of the abstraction clement, since there are no leggl
definition referenced by the busInterface names for the logicalPorts Within it.
element. See also: 6.5.6.2.

SCR .2 If the abstraction definition referenced by a bus No See also: 5.11.2, 6.5.6.2, and
interface or abstractor interface specifies an initia- 6.11.16.2.

tive value for a logical transactional port of
requires for that interface mode of bus interface,
the port map shall only map that logical port to a
component port with an initiative value of
requires, both, or phantom, or to a component
port with an allLogicalInitiativesAllowed
attribute with the value true.

For system interfaces, the port initiative values
shall be looked up from the onSystem element
with the group name matching that of the bus
interfaces or abstractor interfaces.

For mirrored interfaces, the bus port initiative
values needs to be reversed before doing the
comparison.

SCR ¢.3 If the abstraction bus definition referenced by a No See also: 5.11.2, 6.5.6.2, and
bus or abstractor interface specifies an-initiative 6.11.16.2.

value for a logical transactional port of provides
for that interface mode of bus orabstractor inter-
face, the port map shall only map that logical port
to a component port with'an initiative value of
provides, both, or phantom, or to a component
port with an allLogicalInitiativesAllowed
attribute with the\value true.

For system jinterfaces, the port initiative values
shall be looked up from the onSystem element
with the-group name matching that of the bus or
abstfactor interfaces.

Eor mirrored interfaces, the bus port initiative val-
ues shall be reversed before doing the comparison.
Mirrored bus and abstractor interface shall be
looked up as if they were not mirrored.
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Table B.6—Ports (continued)

Rule
number

Rule

Single
doc
check

Notes

SCR 6.4

If the abstraction definition referenced by a bus or
abstraction interface specifies an initiative value
for a logical transactional port of both for that
interface mode of the bus or abstraction interface,
and the bus interface has a port map, the port map

shall only map that logical port to a component
port ith an initiative value of both or I\hantnm

No

See also: 5.11.2, 6.5.6.2, and

or to a component port with an allLogical-
InitiativesAllowed attribute with the value true.
For system interfaces, the port initiative values
shall be looked up from the onSystem element
with the group name matching that of the bus or
abstraction interfaces.

For mirrored interfaces, the bus port initiative val-
ues shall be reversed before doing the comparison.
Mirrored bus and abstraction interfaces shall be
looked up as if they were not mirrored.

SCR 6.5

If the abstraction definition referenced by a bus or
abstraction interface specifies a direction for a log-
ical wire port of in for that interface mode of bus
interface, the port map shall only map that logical
port to a component port with a direction of in,
inout, or phantom, or to a component port with
an allLogicalDirectionsAllowed attribute with
the value true.

For system interfaces, the port directions shall be
looked up from the onSystem element with the
group name matching that of the bus interfaces.
For mirrored interfaces, the bus port directions
shall be reversed before doing the-Comparison.

See also: 5.7.2,6.5.6.2, 6.11.4.]

and 8.6.2.

and

SCR 6.6

If the abstraction definition‘\réferenced by a bus or
abstraction interface specifies a direction for a log-
ical wire port of out for that interface mode of bus
interface, the port.map shall only map that logical
port to a component port with a direction of out,
inout, or phantom, or to a component port with
an allLogicalDirectionsAllowed attribute with
the value true.

Forsystem interfaces, the port directions shall be
looked up from the onSystem element with the
group name matching that of the bus or abstraction
interfaces.

For mirrored interfaces, the bus port directions

See also: 5.7.2,6.5.6.2, 6.11.4.]

and 8.6.2.

shall be reversed before doing the comparison.

and
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Table B.6—Ports (continued)

Single
Rule Rule dogc Notes
number
check

SCR 6.7 If the abstraction definition referenced by a bus or | No See also: 5.7.2, 6.5.6.2,6.11.4.2, and
abstraction interface specifies a direction for a and 8.6.2.
logical wire port of inout for that interface mode
of bus interface, the port map shall only map that
logical port to a component port with a direction
of inout or phantom, or to a component port with
analll ngj‘;a]nj;egﬁgmﬂmpd attribute with
the value true.

For system interfaces, the port directions shall be
looked up from the onSystem element with the
group name matching that of the bus or abstraction
interfaces.

For mirrored interfaces, the bus port directions
shall be reversed before doing the comparison.

SCR 6.8 If the abstraction definition referenced by a bus or | No Port maps’are optional, even o
abstraction interface specifies, for a port, a pres- buses with required ports. See filso
ence value of required for that interface mode of SCR6.18. The third possible pfes-
bus interface, and the bus interface has a port map, ence value (optional) neither fprces
the port shall be in that port map. nor forbids the inclusion of the[port
For system interfaces, the port presence shall be in the port map. See also: 5.11.P.
looked up from the onSystem element with the
group name matching that of the bus interfaces.

Mirrored bus interfaces shall be looked up as if
they were not mirrored.

SCR 6.9 Only one component port in a port connection No See also: 7.3.2 and 7.5.4.
equivalence class may have the directioniout.

SCR ¢.10 Only one component port in a port eqnnection No See also: 7.3.2 and 7.5.5.
equivalence class may have the initiative
provides.

SCR ¢.11 If abstraction definitiomA\eéxtends abstraction No If a port in abstraction definitiop B is
definition B, then abstraetion definition A needs to not used in bus interfaces using
have port element§\for every port declared in abstraction definition A, then, ih
abstraction definition B. abstraction definition A, that pgrt

shall have a presence value of ijlegal
for all bus interface modes. Seq also:
5.3.2 and Table 2.

SCR ¢.12 | Iflthe abstraction definition referenced by a bus or | No See also: 5.5.2, 6.5.6.2,6.11.4.2, and
abstraction interface specifies a port is a wire port and 8.6.2.

(i.e., the port element contains a wire
subelement), the port map shall only map that
lugi»al PUlt tU d WilC \,Ullll}UllCllt PUlt.

SCR 6.13 If the abstraction definition referenced by abus or | No See also: 5.10.2, 6.5.6.2, and
abstraction interface specifies a port is a 6.11.16.2.
transactional port (i.e., the port element contains a
transactional subelement), the port map shall
only map that logical port to a transactional
component port.

SCR 6.14 | At most one logical port of a port equivalence No This rule prevents shared ports from
class shall be a port of a bus interface that partici- crossing abstraction boundaries,
pates in an interconnection to a bus interface using since abstractors cannot describe the
a different abstraction. handling of such ports. See also:

5.10.2,7.3.2,and 7.5.2.
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Table B.6—Ports (continued)

Rule
number

Rule

Single
doc
check

Notes

SCR 6.15

The value of the group subelement of an
onSystem element shall match the value of one of
the system group names referenced in the bus
definition referenced by the abstraction definition
containing the onSystem element.

No

See also: 5.5.2 and 5.10.2.

SCR 6.16

The value of the group subelement of a system

See also: 6.5.2.2.

element shall match the value of one of the system
group names referenced in the bus definition
referenced by the bus interface containing the
onSystem element.

SCR

A7

If an abstraction definition’s busType element
references an addressable bus, the abstraction
definition shall contain at least one port element
with an isAddress subelement.

See also: 5.2.2, 536.2, and 5.10

N

SCR

18

If the abstraction definition referenced by a bus
interface specifies, for a port, a presence value of
illegal for that interface mode of bus or abstraction
interface, and the bus interface has a port map, the
port shall not be in that port map.

For system interfaces, the port presence shall be
looked up from the onSystem element with the
group name matching that of the bus or abstraction
interfaces.

Mirrored bus and abstraction interfaces shall‘be
looked up as if they were not mirrored.

Part maps are optional, even of
buses with required ports. See

SCR 6.8. The third possible pre
value (optional) neither forces
forbids the inclusion of the por
the port map. See also: 5.7.2 ar
5.11.2.

1
hlso
kence
nor
in

d

SCR

.19

The range of a physicalPort shall bg,a subset of
the range of the referenced port imthe
component’s model element.

Yes

See also: 6.5.6.2 and B.1.7.

SCR

.20

Within any portMap, the\sizes of the ranges of the
physicalPort and the legicalPort shall be equal.

Yes

See also: 6.5.6.2.

SCR

21

If the abstractionidefinition port referenced by a
logicalPort has a width defined, the upper limit of
the range of the logical port shall be less than the
width.

See also: 6.5.6.2.

SCR

22

Within a single bus interface no logical bit may be
mapped more than once, i.e., if two or more logi-
calPort elements for that bus interface reference
the same bus definition port, their ranges shall not
overlap

Yes

See also: 6.5.6.2.

SCR 6.23

If an abstraction definition port has a width
defined, any bus interface containing a port map
referencing that port needs to map all the bits of
that port, i.e., every bit in the range [width-
1: 0] shall be mapped precisely once in the port
maps of that bus interface.

This implies if there is only a single
logicalPort referencing that bus

port, its vector shall be

[width-1:0]or[0:width-

See also: 6.5.6.2.

1].
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Table B.6—Ports (continued)
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Single
Rule Rule doc Notes
number
check
SCR 6.24 | Ifa transactional port in a component is mapped in | No See also: 6.5.6.2 and 6.11.16.2.
a bus interface to a transactional port in an
abstraction definition, then the set of names of
serviceTypeDef elements in component port shall
match the set of typeNames in the ServiceType
element of the abstraction definition’s port.
SCR ¢.25 Transactional ports shall only be connected No See also: 6.5.6.2 and 6.11.16.2
together (by an ad hoc connection or through an
interconnection) if neither of them contains a
serviceTypeDefs element or they both contain
identical serviceTypeDefs elements.
SCR ¢.26 | A wire port with a direction of out shall nothavea | Yes See also: 6.H.622.
driver element.
SCR ¢.27 | All ports referenced in an ad hoc connection shall | No See alsp: 7.5.4.

have the same width, i.e., the absolute sizes of
their ranges shall be identical.

B.2.7|Registers

Table B.7—Registers

n l?rjrer

Rule

Single
doc
check

Notes

SCR 1.1

No register shall have an:addressOffset that falls

within the address range of another register in the
same address block, unless one of the registers and

their alternateRegisters have non-conflicting
access elements:\Non-conflicting access elements
have a valu€ of Tread-only, write-only, or
writeOnce.

The address range of a register is the range
[addressOffset, addressOffset+
\size + addressBitUnits-1) =+
addressBitUnits-1) *dim[n-1...0],

where dim is the maximum number of elements

for each of n _dimensions.

Yes

L.e., registers shall not overlap,
unless one is only visible when| read-
ing and the other is only visiblg
when writing. See also: 6.10.2.

=

SCR 7.2

No bit field shall have a bitOffset value that falls
within the bit range of another bit field, unless one
of the registers has an access element with the
value read-only and the other has an access ele-
ment with the value write-only or writeOnce. The
range of a bit field is the range [bitOffset,
bitOffset + width-1].

Yes

L.e., bit fields shall not overlap,
unless one is only visible when read-
ing and the other is only visible
when writing. See also: 6.10.2.2 and
6.10.8.2.
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Table B.7—Registers (continued)

Rule
number

Rule

Single
doc
check

Notes

SCR 7.3

Any register in an address block shall fall entirely
within that address block, i.e., for every
register 0 <= addressOffset <
addressBlockRange - registerSize;
where addressBlockRange is the range of the

address block and registerSize is the size of the
rpgictpr inLAlUs Thisis Pqnn] to (((size 4

Yes

See also: 6.10.2.2.

addressBitUnits-1) =+
addressBitUnits))* dim[n-1...0],
where dim is the maximum number of elements
for each of n dimensions.

SCR 1.4

Any bit field in a register shall fall entirely within
that register, i.e., for every bit field 0 <=
bitOffset <= RegisterSize -
bitFieldWidth; where RegisterSize is the
size (in bits) of the register, and bitFieldWidth is
the width of bit field.

Yes

See also: 6.10.2.2%and 6.10.8.2

SCR 1.5

The size of any register shall be no greater than the
width of the containing address block.

Yes

See also: 6.8.6.2.

SCR .6

Any register in a register file shall fall entirely
within that register file, i.e., for every register
0 <= register.addressOffset <
registerFileRange - registerSize;
where registerFileRange is the range of the
register file and registerSize is the size of\the
register in LAUs. This is equal to ( ((Eize +
addressBitUnits-1) =+
addressBitUnits))* dim[n-1...07,
where dim is the maximumiumber of elements
for each of n dimensions:

¥eés

See also: 6.10.2, 6.10.3, and 6.

0.6.

SCR 1.7

Any register file in an address block shall fall
entirely within thataddress block, i.e., for every
register f4le 0 <=
registepFile.addressOffset <
addresgB¥ockRange -
registerFileSize, where
registerBlockRange is the range of the address
bleck and registerFileSize is the size of the
tegister in LAUs. This is equal to
registerFile.range * dim[n-1...0],
where dim is the maximum number of elements

Yes

See also: 6.8.2.

Tor each oI n dimensions.

SCR 7.8

volatile cannot be set to false for an addressBlock
where any containing register or field already has
volatile set to true.

Yes

See als0:6.10.2, 6.10.3, 6.10.8,
6.10.9, and 6.8.3.

SCR 7.9

volatile can not be set to false for a register where
any containing field already has volatile set to
true.

Yes

See als0:6.10.2, 6.10.3, 6.10.8, and

6.10.9

SCR 7.10

When a field has writeValueConstraint/
useEnumeratedValues set to true, it also needs
to have at least one enumeratedValue with the
attribute usage set to write or read-write.

Yes

See also: 6.10.8, 6.10.9, and 6.10.10.
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Table B.7—Registers (continued)
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Single
Rule Rule doc Notes
number
check
SCR 7.11 When a field has a writeValueConstraint/ Yes See also: 6.10.8, 6.10.9, and 6.10.10.
minimum value and has a writeValueConstraint/
maximum value, the value of maximum shall be
greater than or equal to the value of minimum.
SCR 7.12 | When multiple field elements have the same Yes See also: 6.10.8 and 6.10.9
typeldentifier. the field object shall contain the
same contents for the elements in
fieldDefinitionGroup.
SCR 1.13 When multiple register or alternateRegister Yes See also: 6.10.3 and 6.10.5
elements have the same typeldentifier, the
register object shall contain the same contents for
the elements in the registerDefinitionGroup or
alternateRegisterDefinitionGroup.
SCR 1.14 | When multiple registerFile elements have the Yes See alsp: 6.10.6.
same typeldentifier, the register file object shall
contain the same contents for the elements in the
registerFileDefinitionGroup.
SCR 1.15 | When multiple addressBlock elements have the Yes See also: 6.8.3.
same typeldentifier, the address block object
shall contain the same contents for the elements in
the addressBlockDefinitionGroup.
B.2.8|Memory maps
Table B.8—Memory maps
Single
R;:J:f Rule doc Notes
number
check
SCR §.1 The width of-an address block included in a mem- | Yes See also: 6.8.2.2
ory map:shall be a multiple of the memory map’s
addressUnitBits.
SCR §.2 Neither a parallel bank, nor banks within a parallel | Yes See also: 6.8.5.2, 6.8.7.2, and
bank, shall contain subspace maps. 6.8.8.2.
SCR 83 A-read-enly-bankshell-only-econtainread-only Yes See-also—6-8-42and 61022
addressBlocks or banks.
SCR 8.4 A read-only addressBlock shall only contain Yes See also: 6.8.4.2 and 6.10.2.2
read-only registers.
SCR 8.5 A read-only register shall only contain read-only | Yes See also: 6.10.2.2
fields.
SCR 8.6 A write-only bank shall only contain write-only | Yes See also: 6.8.4.2 and 6.10.2.2
or writeOnce addressBlocks or banks.
SCR 8.7 A write-only addressBlock shall only contain Yes See also: 6.8.4.2 and 6.10.2.2

write-only or writeOnce registers.
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Table B.8—Memory maps (continued)

Single
Rule Rule doc Notes
number
check

SCR 8.8 A write-only register shall only contain write- Yes See also: 6.10.2.2.
only or writeOnce fields.

SCR 8.9 A register shall only appear in an addressBlock Yes See also: 6.8.4.2 and 6.10.2.2.
of usage register.

SCR 8.10 | A read-writeOnce bank shall only contain read- | Yes See also: 6.8.4.2 and 6.10.2.2.
only, read-writeOnce, or writeOnce
addressBlocks or banks.

SCR §.11 A read-writeOnce addressBlock shall only Yes See also: 6.8.4.2 and 6.10:2.2.
contain read-only, read-writeOnce, or
writeOnce registers.

SCR 3.12 A read-writeOnce register shall only contain Yes See also: 6.1012.2.
read-only, read-writeOnce, or writeOnce fields.

SCR §.13 A writeOnce bank shall only contain writeOnce | Yes See also: 6.8.4.2 and 6.10.2.2.
addressBlocks or banks.

SCR $.14 | A writeOnce addressBlock shall only contain Yes See also: 6.8.4.2 and 6.10.2.2.
writeOnce registers.

SCR §.15 A writeOnce register shall only contain Yes See also: 6.10.2.2.
writeOnce fields.

SCR 3.16 Two addressBlock elements in the same Yes See also: 6.8.2.2.
memoryMap shall not overlap.

B.2.9| Addressing

Table B.9—Addressing

Single
Rr:ﬁ)e Rule doc Notes
number
check

SCR 9.1 A mofishierarchical addressable master bus No Since there are potentially usefjl
interface shall have an addressSpaceRef applications of IP-XACT that do not
subelement. require addressing information| fail-

ure to obey this rule should be
treated as a warning rather thai} an
error. See also: 5.6.2 and 6.5.3.

SCR 9.2 A non-hierarchical addressable slave bus interface | No Since there are potentially useful
shall have a memoryMapRef subelement or one applications of IP-XACT that do not
or more bridge subelements referencing require addressing information, fail-
addressable master bus interfaces. ure to obey this rule should be

treated as a warning rather than an
error. See also: 5.6.2 and 6.5.4.2.

SCR 9.3 Only an address space referenced by the No See also: 6.7.1.2 and 6.7.3.2.
addressSpaceRef subelement of a cpu element
may contain an exectutableImage subelement.
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Single
Rule Rule doc Notes
number
check
SCR 9.4 bitSteering is not allowed in mirrored-masters, Yes See also: 6.5.1.2
system, or mirrored-system interface modes.
SCR 9.5 Data widths in a channel shall all be a power 2 Yes See also: 6.5.1.2.
multiple of their bitsInLau.
SCR 9.6 bitsInLau in a channel shall all be a power 2 Yes See also: 6.5.1.2.
multiple of the smallest bitsInLau.
SCR 9.7 If a languageTools element contains a Yes See also: 6.7.4.2.
linkerFlags element or a linkerCommandFile
element, it shall also contain a linker element.
SCR 9.8 For each segment within an addressSpace, every- | Yes See also: 6.7.1'2"and 6.7.2.2
thing between offsetAddress and offsetAddress +
range shall be contained within the range of that
addressSpace.
SCR 9.9 The segmentRef needs to reference an existing Yes Seedlso: 6.8.9.2
segment of the addressSpace in the master
referenced by the masterRef.
B.2.1D Hierarchy
Table B.10—Hierarchy
Single
R;:J:f Rule doc Notes
number
check
SCR 10.1 All members of a hierarchical family of bus inter- | No They need not reference the same
faces shall reference the same busDefinition in abstraction definitions in their
their busType subelements. abstractionType elements. Seq also:
7.6.2.
SCR 10.2 | All members of a hierarchical family of bus inter- | No See also: 7.6.2.
faces shall have the same interface mode (master,
slave, system, etc.).
SCR 0.3, (| {If any member of a hierarchical family of bus No See also: 7.6.2.
interfaces has a connectionRequired element
with a valne of trme thev all shall have thig value
SCR 10.4 | If any member of a hierarchical family of bus No See also: 7.6.2.
interfaces has a bitSteering element with a value
of true, they all shall have this value.
SCR 10.5 If any member of a hierarchical family of bus No See also: 7.6.2.
interfaces has a portMap subelement, they all
shall.
SCR 10.6 | Ifany two bus interfaces in a hierarchical family No See also: 7.6.2

of bus interfaces reference the same abstraction
definitions, their portMaps shall also reference
the same set of logical ports.
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Table B.10—Hierarchy (continued)

Rule
number

Rule

Single
doc
check

Notes

SCR 10.7

In a hierarchical family of bus interfaces, all ports
in the portMaps referencing the same bus port
shall map the same set of bits from that logical
port.

No

See also: 7.6.2.

SCR 10.8

In a hierarchical family of bus interfaces, the
physicalPort/name of all ports in the portMap

See also: 7.6.2.

referencing the same logical port shall reference
ports with the same direction.

SCR

0.9

In a hierarchical family of bus interfaces, if the
component ports referenced by the physicalPort/
name of all ports in the portMaps referencing the
same logical port have default values, they shall
have identical default values.

Le., it is legal for any.descripti
a port to have default.values, b
those that have default values
have identieal default values. S
also: 7.6.2.

ns of
it
hall
lee

SCR

0.10

In a hierarchical family of bus interfaces, the
physicalPort/name of all ports in the portMap
referencing the logical bus port shall reference
ports with identical clockDriver subelements.

See also: 7.6.2.

SCR

0.11

In a hierarchical family of bus interfaces, the
physicalPort/name of all ports in the portMap
referencing the same logical port shall reference
ports with identical singleShotDriver
subelements.

See also: 7.6.2.

SCR

0.12

In a hierarchical family of bus interfaces, the
physicalPort/name of all ports in the portMap
referencing the same logical port shalkréference
ports with identical portConstraintSets
subelements.

No

See also: 7.6.2.
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Table B.11—Hierarchy and memory maps

Single
Rule Rule dogc Notes
number
check

SCR 11.1 In a hierarchical family of slave or mirrored- No Le., if one member of the family
master bus interfaces, all bus interfaces that define defines an address as a valid address
addressing information shall define the same set of accessible through that bus interface,
addresses to be visible. all members of the family that define

addressing information shalVdg¢fine

that same address as a validadfiress
accessible through that bus intefface.
See also: 7.6.2.

SCR |1.2 For any member of a hierarchical family of slave No Le., if C is a hierarchical comppnent
or mirrored-master bus interfaces, if an address and the IR=XACT description df C
resolves to reference a location outside the con- itself or(seme design of C specifies
taining hierarchical family of components, that accessing address a of C on buf
address shall reference the same location (i.e., the inferface I results in an access [to
same address on the same bus) in every member of addfess b of some other bus infer-
the hierarchical family that defines addressing face J of C, all designs of C thgt
information. specify addressing on I shall indi-

cate the same about this addres$. See
also: 7.6.2.

SCR |1.3 If any bit address (i.e., address plus bit offset) is No If an address resolves to a locafion
resolved to a bit within an address block by any; within the hierarchical family ¢f
member of a hierarchical family of slave busnter- components, its only observable fea-
faces, all members of that family with addressing tures from outside the hierarchjcal
information shall resolve that bit address to a bit family are its behavioral propefties
with identical behavioral properties. (except as defined in SCR 11.4). See

also: 7.6.2.

SCR |1.4 | When any two addresses resolve to the same loca- | No L.e., aliasing of addresses shall pe
tion in the addressing infermation of any member preserved. Aliasing is observaljle
of a hierarchical family.of bus interfaces, this shall from outside the hierarchical fgmily.
be true for all members of the hierarchical family See also: 7.6.2.
of bus interfaces'that have addressing information.

B.2.1R Constraints
Table B.12—Constraints

not have a load constraint.

Single
Rule Rule doc Notes
number
check
SCR 12.1 A component wire port with direction out shall Yes See also: 6.11.11.2.
not have a drive constraint.
SCR 12.2 | A component wire port with a direction in shall Yes See also: 6.11.12.2.
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Table B.12—Constraints (continued)

Rule
number

Rule

Single
doc
check

Notes

SCR 12.3

An onMaster, onSlave, or onSystem element of a
wire port with direction out shall not contain a
drive constraint within its modeConstraint
element.

Yes

See also:

6.11.11.2.

SCR 12.4

An onMaster, onSlave, or onSystem element of a
wire port with direction in shall not contain a load

Yes

See also:

6.11.12.2.

constraint within its modeConstraint element.

SCR

2.5

An onMaster, onSlave, or onSystem clement of a
wire port with direction out shall not contain a
load constraint within its mirroredModeCon-
straint element.

Yes

See also:

6.11.12.2.

SCR

2.6

An onMaster, onSlave, or onSystem clement of a
wire port with direction in shall not contain a drive
constraint with its mirroredModeConstraint
element.

Yes

See also:

631112,

SCR

2.7

The clockName in a timing constraint of a compo-
nent port shall be the name of another component
port of the component or an otherClockDriver of
the component.

Yes

See also:

6.11.13.2.

SCR

2.8

The clockName in a timing constraint of a port
within an abstraction definition shall be the name
of another port of the abstraction definition;\that
referenced port shall have an isClock subelement.

Yes

See also:

5.6.2 and 6.11.13.2.

SCR

2.9

The value of any clockPeriod element‘shall be
greater than 0.

Yes

See also:

SCR

2.10

The value of any clockPulseValue element shall
be O or 1.

Yes

See also:

SCR

2.11

The value of any singleShotDuration element
shall be greater than, 0.

Yes

See also:

SCR

2.12

The value of any singleShotValue element shall
be 0 or L.

Yes

See also:

6.11.8.2.

SCR

2.13

Only.ascalar port (i.e., a single-bit port) may have
a clockDriver or a singleShotDriver subelement.

Yes

See also:

N
—
—
N
[\S)

SCR

2.14

A whiteboxElementRef, which references a
whiteboxElement with a whiteboxType of pin,

shall have g pnthnmn thatis a pnrf m-the con

Yes

See also:

taining description.

SCR 12.15

A whiteboxElementRef, which references a
whiteboxElement with a whiteboxType of
register, shall have a pathName that is a register
in the containing description.

Yes

See also:
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Table B.13—Design configurations

Rule
number

Rule

Single
doc
check

Notes

SCR 13.1

The value of an instanceName within a
viewConfiguration shall match the value of the
instanceName element of a componentInstance

No

See also: 10.2.2.

of the design document referenced Dy the design
configuration document containing the
viewConfiguration element.

SCR

32

The value of an viewName within a
viewConfiguration shall match the value of the
name clement of a view within the component
referenced by the component instance that is itself
referenced by the instanceName subelement of
the viewConfiguration element.

See also: 10.2.2.

SCR

33

No two interconnectionConfiguration elements
within a design configuration shall have the same
interconnectionRef value.

Yes

Segvalso: 10.4.2.

SCR

3.4

No two viewConfiguration elements within a
design configuration shall reference the same
view. i.e., no two viewConfiguration elements
may have the same instanceName.

Yes

See also: 10.2.2.

SCR

3.5

No two abstractor elements within a design
configuration shall have the same instanceName
element values.

Yes

Also unique to the component
instance names in the referencgd
design. See also: 10.4.2.

SCR

3.6

No two generatorChainConfiguration elements
within the same design configuration shall
reference the same generatérchain through their
generatorChainRef elements.

Yes

See also: 10.3.2.
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B.2.14 Rules requiring external knowledge

Table B.14—Rules requiring external knowledge

Single
Rule Rule dogc Notes
number
check

SCR 14.1 The name subelement of a file element can con- Yes See also: 6.13.2.2.
tain environment variables in the form of
${ENV_VAR} that are meaningful to the host
operating system and, when expanded, shall result
in a string that is a valid URI.

SCR 4.2 In VLNVs, the vendor name shall be specified as Yes This is to guarantee uhiquenesy of
the top-level Internet domain name for that vendor names. See also: C.6.2 hnd
organization. The domain shall be ordered with C.6.4.
the top-level domain name at the end (as in HTTP
URLs), e.g., mentor.com, arm. com.

SCR 14.3 The envldentifier of a view shall be a text string Yes Toolvendors need to publish a |ist of
consisting of three fields delimited by colons (:). validtool names in The SPIRIT
The first two fields shall be a language name, Caonsortium Web site. See also
which shall be one of the languages available for 6.11.2.2.
fileTypes, and a tool name. The tool name may be
generic (e.g., *Simulation or *Synthesis)
or a specific tool name, such as
DesignCompiler®or vCS®.? The third field
shall be an arbitrary vendor-specific text string.

#Design [Compiler and VCS are registered trademarks of Synopsys,dnc? This information is given for the convenience of usefs of this
standard|and does not constitute an endorsement by the IEEE of these products. Equivalent products may be used if they can He shown

to lead tp the same results.
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Annex C

(normative)

Common elements and concepts

This annex details common elements and concepts that appear many times throughout the standard.

C.1 nameGroup group

C.1.1{Schema

The following schema details the information contained in the nameGroup group:

;spirit:name
type [ xs:Namé\}/
7 N

Unique name.
‘fspirit:displayName
4

\tyPe s string ]

A e
Element name for display purposes.
Typically a few words providing a more

detailed and/or user-friendly name than the
spirit:name.

!
|

spirit:nameGroup [

A group of elements for name (xs:name),
display Name and description

J‘fspirit:description |

ltype|xsisting |

Full description string, ty pically for
documentation

C.1.2|Description
The ngmeGroup groupdefines any descriptive text for the containing element. The nameGroup| group
definitjon contains theyfollowing elements.

a) | name (mpatidatory) identifies the containing element. The name element is of type Name.

b) | displayName (optional) allows a short descriptive text to be associated with the containing element.
The displayName element is of type string.

c¢) description (optional) allows a textual description of the containing element. The description ele-
ment is of type string.

C.2 nameGroupOptional group

C.2.1 Schema

The following schema details the information contained in the nameGroupOptional group.
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Sspirit:name !

type [ xsiName |

I
|
! Unique name
|
i

- J;spirit:displayName |

spirit:nameGroupOptional [F} = |

|
| Element name for display purposes.
A group of elements for name (xs:name), | Typically a few words providing a more
display Name and description w here the | detailed and/or user-friendly name than the
name is optional | spirit:name.
|
|

jspirit:descriptionﬁ\
iype|xsstring |

Full description string, ty pically for
documentation

C.2.2

The &
name(

a)
b)

¢)

C.3n

C.3.1

The fo

Description

ameGroupOptional group defines any descriptive text for the containingy element.

yroupOptional group definition contains the following elements.

name (optional) identifies the containing element. The name element is oftype Name.

The

displayName (optional) allows a short descriptive text to be associated with the containing element.

The displayName element is of type string.

description (optional) allows a textual description of the containing element. The descriptipn ele-

ment is of type string.

ameGroupPort group

Schema

lowing schema details the information-contained in the nameGroupPort group.

Espirit:name

type | spirit:portName

Unique name

lype[xssting |
spirit:nameGroupPort | = Jype|xsstring |

Element name for display purposes.
Typically a few words providing a more
detailed and/or user-friendly name than the
spirit:name.

A group of elements for name(portName),
display Name and description

" Esipi;iti:d;s::riiptiioil'lﬁ\
iype|xsistring |

Full description string, ty pically for
documentation

C.3.2

Description

The nameGroupPort group defines any descriptive text for the containing element. The nameGroupPort
group definition contains the following elements.

a)
b)

¢)

name (mandatory) identifies the containing element. The name element is of type portName.

displayName (optional) allows a short descriptive text to be associated with the containing element.

The displayName element is of type string.

description (optional) allows a textual description of the containing element. The description

element is of type string.
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C.4 nameGroupNMTOKEN group

C.4.1 Schema

The following schema details the information contained in the nameGroupNMTOKEN group.

Espirit:name
type | xs:NMTOKEN

Unique name

spirit:nameGroupNMTOKEN [

A group of elements for
name(xs:NMTOKEN), display Name and
description

| Element name for display purposes.

| Typically a few words providing a more

| detailed and/or user-friendly name than the
| spirit:name.

fspirit:descriptionj‘

type | xs:string ]

Full description string, ty pically for
documentation

C.4.2|Description

The HameGroupNMTOKEN group defines any descriptive text for the containing elemenf. The
nameGroupNMTOKEN group definition contains the followingyelements.

a) | name (mandatory) identifies the containing element.\Fhe name used shall match the corresppnding

port name found in any views of the containing component. The name element is af type
NMTOKEN.

b) | displayName (optional) allows a short desetiptive text to be associated with the containing element.
The displayName element is of type string.

¢) | description (optional) allows a textual description of the containing element. The descriptipn ele-
ment is of type string.

C.5 nameGroupString.group

C.5.1|Schema

The following schema details the information contained in the nameGroupString group.

~spirit:name
e xsitrng |

Unique name

Cspirit:displayName j‘

WLtyipe xs:string

spirit:nameGroupString

A group of elements for name(xs:string),
display Name and description

| Element name for display purposes.

| Typically a few words providing a more

| detailed and/or user-friendly name than the
| spirit:name.
|

|

Full description string, ty pically for
documentation
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C.5.2

Description

The nameGroupString group defines any descriptive text for the containing element. The
nameGroupString group definition contains the following elements.

a)
b)

©)

name (mandatory) identifies the containing element. The name element is of type string.

displayName (optional) allows a short descriptive text to be associated with the containing element.
The displayName element is of type string.

description (optional) allows a textual description of the containing element. The description cle-
ment is of type string.

C.6 Vv

C.6.1

The fo

C.6.2

The vd
object
VLNV
contaif

a)

ersionedldentifier group

Schema

lowing schema details the information contained in the versionedldentifier. gtoup.

;spirit:vendor

iype

Name of the vendow ho supplies this file.

Espirit:library

iype

- - o Namefithe | | lib this el it
spirit:versionedidentifier 5] = bealg‘ngsm_e ogical llorary this elemen

This group of elements identifies a top level =¥t
item (e.g. a component or a bus definition) spiritname
with vendor, library, name and a version type| xs:NMTOKEN

number.
The name of the object.

Espirit:version
type | xs:NMTOKEN

Indicates the version of the named element.

Description

rsionedldentifier group. defines a unique reference of or from an IP-XACT description. Onjly one
with a given VLNV may be present in a DE at any given time. The timing and way to chafge the
of an object is completely up to the user or developer. The versionedldentifier group definition
s the following four subelements.

vendor (mandatory) identifies the owner of this description. The format of the vendor element is
the cemipany internet domain name in left-to-right order (e.g., spiritconsortium.ofg not
org.spiritconsortium). The vendor element is of type Name.

d)

tions. The library element is of type Name.
name (mandatory) identifies the name of this description within a library. The name element is of
type NMTOKEN.

version (mandatory) identifies the version of this description. This allows a vendor to provide many
descriptions that all have the same name, but are still uniquely identified. The version may appear as
an alphanumeric string and contain a set of substrings, with non-alphanumeric delimiters in-
between. Each IP supplier shall have their own cataloguing system for setting version numbers. The
version element is of type NMTOKEN.

See also: SCR 1.1, SCR 1.2, and SCR 14.2.
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C.6.3 Sorting and comparing version elements

Sorting and comparing version elements determines whether:
— an IP is a component that has been previously imported;
— multiple versions of the same IP exist in a design;

— anewer version of an IP exists.

To sort and compare version elements, subdivide the version number into major fields and subfields. Major
fields may be separated by a non-alphanumeric delimiter such as :, ., -, , etc. Each major field can be
compared to determine equivalence and broken down further into subfields if necessary.

C.6.3. Comparison rules

a) | Each version element is broken into its major fields, which are separated using the-apprppriate
delimiter (e.g., : or .).

b) | Major fields are compared against each other from left to right.

¢) | Subfields, within each major field, need to be examined if the major fields are alphanumeri¢. Each
major field shall have alphabetical and numerical subfields that are separated from right to left.

d) | To summarize the rules for the comparison of each subfield in a mdjot-field:
1) Numeric—Compare the integer values of numeric subfields:
2) Alphabetic

i)  String—Perform a simple string comparison:

ii) Case—Ignore alphabetic case (e.g., a and\ A are the same).

It is p¢ssible for different representations of versionMiumbers to be considered equal. For example| under
these fules, A1 and AO1 are equal, since numerical subfields are compared numerically, and A . B|equals
A B, since delimiters are not compared.

C.6.3.2 Comparison examples
The following examples illustrate the'sorting and comparing of a version elements.
Example 1

The finst case uses: 205 +75WR16 and 215: 50HR15.

a) | Each of thése wersion numbers break down into the following two major fields, separated by the :
delimiter: 205 75WR16 and 215 50HR15.

b) | Major,fields are compared against each other from left to right. In this example, the first majof fields
(205 and 215) differ between the VLNV strings and the comparison ends there. This caselis also

M D | - 4] £ 4+ . £l o aaad Lo )
SIHIPIIITICU SIIIUC UIC TIISU A JUL TITVIULS all IHIUE U (1.U. , HUILICLIV ).

c) Subfields, within each major field, need to be examined if the major fields are alphanumeric. Each
major field shall have alphabetical and numerical subfields that are separated from right to left.

Example 2

In the next case, two VLNV have the same first major field, and their second major subfields need to be
compared: e.g., 205:45R16 and 205: 55R15.

a)  The first major field (205) is the same between these two VLNV, so the second major field is
checked. These second major fields are broken down into the following alphabetic and numeric
subfields: 45 R 16and 55 R 15.
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The subfields are compared from left to right. The first (and in this case only) comparison is 45

versus 55, so these subfields are not equal. The major fields are not equivalent.

C.6.4 Version control

Each file conforming to the top-level schema has a set of VLNV elements that, when considered together,
form a unique identifier (a version control number) for the information contained in that XML document.
The VLNV of any IP-XACT information is not the same as the version of the file that might contain that
information.

NOTEA

exampl

filenam

Many

levelopers of IP libraries use a version control system to track updates and changés.to the vario

—An XML file might be revised in a way that does not materially affect the IP-XACT information centpnt. For
b, copyright notices are updated, comments are added, and environment variable names used as,patf of the
es might be changed (but still point to the same files). These changes may not necessitate changing the VLNV.

is files

that cqntribute to the overall design and IP package information. At any time, individual files rpay be

modifi
made,

pach consisting of a particular combination of files at different levels of-a version.

ed and updated as development of that design or IP progresses. At appropriate junctures, releases are

An IP{XACT description is one of the files that can be very usefully tracked in this way and updated|in line

with 0]

ther design modifications. There is no direct link between<the version number of the file gnd the

VLNV identifier contained in that description. In many cases, however, the VLNV can be coordinat¢d with

the ovgrall release package version.

See alg

C.71

C.71

The fo

o0: SCR 1.1, SCR 1.2, and SCR 14.2.

braryRefType

Schema

lowing schema details the information contained in the libraryRefType type.

3 attributes

B grp spirit:libraryRefGroup

spirit:vendor

type [ xs:Name

spirit:library
type[ xs:Name

spirit:name
type[ xs:NMTOKEN

spirit:version
type‘ xs:NMTOKEN

Base IP-XACT document reference.
Contains vendor, library, name and
version attributes.
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C.7.2 Description

The libraryRefType type defines a set of four attributes that reference another IP-XACT description through
the unique VLNV identifier.

a)  The vendor attribute (mandatory) identifies the owner of the referenced description. This attribute is
of type Name.

b) The library attribute (mandatory) identifies the library of the referenced description. This attribute
is of type Name.

¢) The name attribute (mandatory) identifies the name of the referenced description. This attribute is of
type NMTOKEN.

d) [The version atiribute (mandatory) identifies the version of the referenced description. This ajtribute
is of type NMTOKEN.

C.8 fjleSetRef

C.8.1{Schema

The fo]lowing schema details the information contained in the fileSetRef element.

= spirit:localNam
spiritfileSetRef []—{ ' spiritlocag® IS
2 type [ xs:Name
A Y

A refe to a fileSet.
reference toa fileSe Refers to afileSet defined within this

descriptions

C.8.2|Description

The fifleSetRef clement defines a reference to a fileSet contained in the containing document. The
fileSetRef element contains the following.element.

localName (mandatory) shall contain a name of a fileSet/name within the local descfiption.
localName is of type Name:

C.9 fljleType

C.9.1({Schema

The following schema details the information contained in the fileType type.

Espirit:fiIeType
type| xs:string

e . Enumerated file ty pes known by
spirit:fileType [ H IP-XACT.

The ty pe of a file refenced by IP-XACT.
Either: fileType - a known IP-XACT file

Espirit:userFiIeTypt-z

ty pe, or userFileTy pe - a file ty pe not type ‘ xs:string

yet known by IP-XACT. If multiple

ty pes are specified, the order is Free form file ty pe, not - yet - known
important. The first ty pe is the primary by IP-XACT .

ty pe of the file and the latter ty pes are
ty pes that may be embedded in the file.
For example a Verilog file containing
PSL assertions.
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C.9.2 Description

The fileType type defines the format of a referenced file. The fileType group contains one or more of the
following two elements.

a) fileType (mandatory) describes the type of file referenced from this enumerated list of industry stan-
dard files types.

1) unknown

2) asmSource, cSource, cppSource, eSource, OVASource, perlSource, pslSource,
SVASource, tclSource, veraSource,

systemCSource-2.2,

systemVerilogSource, systemVerilogSource-3.0, systemVerilogSource-3.1,
systemVerilogSource-3.1a,

verilogSource, verilogSource-95, verilogSource-2001,

vhdlSource, vhdlSource-87, and vhdlSource-93

3) swObject and swObjectLibrary

4) vhdiBinaryLibrary and verilogBinaryLibrary
5) executableHdl and unelaboratedHdl

6) SDC

b) | userFileType (mandatory) describes any other file typeythat can not be described from the [list for
fileType. The userFileType element is of type string:

C.10|vendorExtensions

C.10.1 Schema

The following schema details the inferimation contained in the vendorExtensions clement.

{’ seirit:vendorExtensions l

Gontainer for vendor specific extensions. 1.0

Accepts any element(s) the content provider
wants to put here, including elements from
the spirit namespace.

C.10.R.Description

The vendorExtensions element is a place in the description in which any vendor specific information can be
stored. The vendorExtensions element allows any well-formed description.

C.11 parameters

C.11.1 Schema

The following schema details the information contained in the parameters element.
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spirit:nameValuePairType

A attributes

‘*

"~ spirit:name

Unique name

‘ e xsising |

,spiril:parameler &
lype | spirit:nameValuePairType T] spirit:nameGroupString |} T

1.

A S pirit:parameters

A collection of parameters.

Element name for display purposes. ‘
A group of elements for name(xs:string), Typically a few words providing a more
A name value pair. The name is specified displayName and description
by the name element. The value is in the
text content of the value element. This
value element supports all configurability
attributes.

|
| detailed and/or user-friendly name than the
| spiritname.
[
S o T
| uspmt:descnptlon‘

| type | xs:string |
= Full description string, ty pically for
documentation
A attributes

Espirit:value

type| xs:string [ orp spirit:string.prompt.att

‘ ! Use this attribute group on string elements.

C.11.2 Description

The pprameters element contains an unbounded list of parameter-¢lements. parameter (manglatory)
defineg a configurable element related to the containing element. Phe parameter definition allows [for the
assignment of a name and a value. The parameter element also,allows for vendor attributes to be applied.
The pqrameter element definition contains the following elements.

a) | nameGroupString is defined in C.1.

b) | value (mandatory) contains the actual value of thc parameter. The value element is of type|string.
The value element is configurable with attributes from string.prompt.att, see C.12.

¢) | vendorExtensions (optional) adds any'extra vendor-specific data related to the paramet¢r. See
C.10.

C.12|Configuration

Some ¢lements in a component; abstractor, or generator chain description are defined as being configurable.
This nfeans that the value gfthe element can be set differently for each use of the description, which|allows
a singlp description totbe.Used in many different ways.

The sqgme method is used to configure elements in a component, abstractor, or generator chaip. The
configprationis* done via a reference to an id attribute in the configured element. Any element in a
compopent, abstractor, or generator chain description with an id attribute is configurable. The id attr{bute is
alwayd contained inside an attribute group. This group provides other attributes that specify how the glement
may be configured, e.g., from a choice list or free-form text. This group also defines the type of values for
setting the element, e.g., integer, float, or string. There are five different attribute groups defined for four
different types of configurable elements:

a) bool.prompt.att, see C.13.
b) float.prompt.att, see C.14.

¢) long.prompt.att or long.att, see C.15 or C.16, respectively.

d) string.prompt.att, see C.17.

The location of the configuration values differs based on the description being configured. A component
description is configured via the design description, see Clause 7. When the component instance is
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referenced in the design description, a configurableElementValue element may be specified to configure
any elements for this instance, see 7.2. An abstractor or generator chain description is configured via the
design configuration description, see 10.2. A design configuration description may contain an
interconnectionConfiguration element or a generatorChainConfiguration element, each of which may
contain a configurableElementValue eclement used to configure an abstractor or generator chain,

respectively.

C.13 bool.prompt.att

254

C.13.1S5e

The following schema details the information contained in the bool. prompt.att attribute group,

[ attributes

= grp spirit:bool.prompt.att

spirit:formatType |

This is an indication on the format of the
value for user defined properties.
bitString means a double quoted string
of 1's an 0's, the input may be in this
format or a scaledInteger number. A
bitStringLength attribute is required for
bitString formats. bool means a boolean
(true, false) is expected. float means a
decimal floating point number is
expected. long means an value of
scaledInteger is expected. String means
any text is acceptable.

Determines how a property value is
resolv ed.

e

n spirit:id |

'type | xs:ID |
ID attribute for uniquely identifying an
element within its document. On
elements with spirit:resolv e attribute is
used to refer to this element and
otherwise can be used as a
documentation ID.

[

| SPirit:dependengy~[*

Itype| xs:string

Bedad R dibbl" Wi

Required on properties’with a resolve =
"dependent" attibute. This is an XPath
expression stipply ing the resultant value
for the”containing element in terms of
other, properties in the containing file.

C.13.2'Description

‘spirl :choiceRef |
itype| xs:Name |

For user defined properties, refers the
choice element enumeratingithe values
to choose from.

»SPirit:orden [
1type | xs:floaty |
T T eTuZE T

For comporénts with auto-generated
configuration forms, the user-resolved
properties with order attibutes will be
presented in ascending order.

" spirit:configGroups
|type | xs:NMTOKENS

-
[

Tags configurable properties so that they
may be grouped together. Configurable
properties with matching values for this
attribute are contained in the same
group. The format of this attribute is a
string. There is no semantic meaning to
this attribute.

Length of the bit string, required if the
format is bitString

T !
"splnt.mlmmum |

1type | xs:string |
For user-resolved properties with
numeric values, this indicates the

minimum value allowed. Only valid for
formats long and float.

For user-resolved properties with
numeric values, this indicates the
maximum value allowed. Only valid for
formats long and float

:’spirit:rangeType |
1type ‘ spiritrangeTypeType 1

Indicates the data ty pe of the range
attributes (minimum and maximum). For
reasons of backward compatibility, this
attribute is assumed to have the value
'float’ if not present.

! spirit:prompt |

Provides a string used to prompt the
user for user-resolved property values.

Use this attribute group on boolean
elements.

The bool.prompt.att attribute group defines a set of attributes to be applied to the containing element. The
bool.prompt.att attribute group contains the following attributes.

a) format (optional) is the input and storage type for the configurable elements and, optionally, the

output type for modelParameters. The value shall be one from of the following.

1

bitString indicates the input or storage shall be in the format of a double quoted string of 1’s
and 0’s or a scaledInteger number. The output shall be a bit string in the format specified by

the language, e.g., VHDL = “1010” or Verilog = 4'b1010.

2) bool (the default) indicates the input or storage shall be one of true or false. The output shall be

a boolean type as specified by the language.
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3) float indicates the input or storage shall a decimal floating point number. The output shall be a
decimal floating point number.

4) long indicates the input shall be a scaledInteger number. The storage shall be in a format com-
patible with the containing element and the output shall be a decimal integer number.

5) string indicates the input and storage shall contain any characters. The output shall be a string
in the format as specified by the language.

b) resolve (optional) defines how the value for the containing element is configured. The value shall be
one of the following.

1) immediate (the default) indicates the value shall be specified in the containing element.

2) user indicates the value shall be specified by user input and the new value stored in a design or
design configuration description under the configurableElement clement.

3) dependent indicates the value shall be defined by an XPATH equation (see Annex E) defined
in the dependency attribute. The dependency attribute requires the resolye attribut¢ to be
equal to dependent.

4) generated indicates the value shall be set by a generator and the new value'stored in a defsign or
design configuration description under the configurableElement clement.

c) | id (optional) assigns a unique identifier to the containing element for reference throughgut the
containing description. The id attribute is required if the element.has a resolve type equal tp user,
generated, or is referenced in a dependency equation. This id-is referenced in two ways. The first
reference is by the configurableElement in a design or’design configuration descriptiop. The
second is in a dependency attribute XPATH equation. The id attribute if of type ID.

d) | dependency (optional) is an XPATH 1.0 equation (s¢e Annex E) for the value of the containing ele-
ment. The resolve attribute shall be equal to dependent. The dependency attribute is of typelstring.

e) | ##any (optional) indicates any additional attributés in any namespace are allowed in the confaining
element. These additional attributes are calledwendor attributes.

f) | choiceRef (optional) indicates the valuesof the containing element is defined in the refdrenced
choice element. The choiceRef attribute is of type Name.

g) | order (optional) indicates how.elements are presented, when resolve equals user. The elemdnts are
presented in ascending order;.The order attribute is of type float.

h) | configGroups (optional) indicates a name to group elements together; elements with matchipg val-
ues for this attribute aré.contained in the same group. There is no semantic meaning to this atfribute.
The configGroups attribute is of type NMTOKENS.

i) | bitStringLength-(optional) indicates the length of the bit string. The format attribute shall bg equal
to bitString,“Fhe bitStringLength attribute is of type nonNegativelnteger.

j) | minimum)(optional) indicates the lower bound for the value of the containing element. Thi§ check
is onlyvalid for a format of bitString, float, or long. The rangeType attribute shall specify the type
of the/minimum attribute. The minimum attribute is of type string.

k) H L S D e s +l N Jd_£ +l 1 £ 41 £a1104 1 + Tl CheCk
TIITAATIITUIIT \Uyll\}llul} IITUIVAIVS UiV UIJPUL UUUIIU TUT IV varuv vl uiv \/UJJL(JJ]JJIJO VIVITIVIIU, 11115
is only valid for a format of bitString, float, or long. The rangeType attribute shall specify the type
of the maximum attribute. The maximum attribute is of type string.

1) rangeType (optional) indicates the range for the minimum and maximum attributes. The value
shall be one from the enumerated list of float (the default), int, unsigned int, long, or unsigned
long. float indicates a floating point number, int or long indicates a scaledInteger, and unsigned int
or unsigned long indicates a scaledNonNegativelnteger.

m) prompt (optional) defines a prompt string that a DE can use if the resolve attribute is equal to user.
The prompt attribute is of type string.

See also: SCRs in Table B.5.
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C.14 float.prompt.att

C.14.1 Schema

The following schema details the information contained in the float.prompt.att attribute group.

= attributes

El grp spirit:float.prompt.att

256

[

|

Hype—SpirtformetTypeT

default| float |

[Rutidbonuad e S 3
This is an indication on the format of the
value for user defined properties.
bitString means a double quoted string
of 1's an 0's, the input may be in this
format or a scaledInteger number. A
bitStringLength attribute is required for
bitString formats. bool means a boolean
(true, false) is expected. float means a
decimal floating point number is
expected. long means an value of
scaledInteger is expected. String means
any text is acceptable.

Determines how a property value is
resolved.

L

"spmt.wl |

ltype[xs:D,

ID attribute for uniquely identify ing an
element within its document. On
elements with spirit:resolv e attribute is
used to refer to this element and
otherwise can be used as a
documentation ID.

Required on properties with a resolve =
"dependent" attribute. This is an XPath
expression supply ing the resultant v alue
for the containing element in terms of
other properties in the containing file.

any ##any
L};i;immi::aﬁ;ﬂ

For user defined properties, refers the
choice element enumerating the values
to choose from.

L spirit:order !

Itype| xs:float |

For components with auto-generated
configuration forms, the user-resolved
properties with order attibutes will be
presented in ascending order.
“ spirit:configGroups
;
|type | xs:NMTOKENS

-
[

Tags configurable properties so that'they
may be grouped together. Configurable
properties with matching v alies\for this
attribute are contained in the same
group. The format of this attribute is a
string. There is no seMantic meaning to
this attribute.

Lspirit:bitstringLength |

‘Ltype xs{nonNegativelnteger |
T T AN\

Length'of the bit string, required if the
format is bitString

For user-resolved properties with
numeric values, this indicates, the
minimum v alue allow ed=*@ nly*valid for
formats long and float,

Itype | xs string |

T Pol W I
For usersresolV ed properties with
numeric values, this indicates the
maximum value allowed. Only valid for
formats long and float

:’ spirit:rangeType ﬁ\
1type ‘ spirit.rangeTypeType 1

Indicates the data ty pe of the range
attributes (minimum and maximum). For
reasons of backward compatibility, this
attribute is assumed to have the value
'float’ if not present.

! spirit:prompt |

Provides a string used to prompt the
user for user-resolved property values.

Use this attribute group on float
elements.

C.14.R Description

The flgat.prompt.att attributé:group defines a set of attributes to be applied to the containing element. The
float.pfrompt.att attribute-group contains the following attributes.

a) | format (optional) is the input and storage type for the configurable elements and, optionally, the
output typé for modelParameters. The value shall be one from of the following.

1) bitString indicates the input or storage shall be in the format of a double quoted stringl of 1°s
and 0’s or a scaledInteger number. The output shall be a bit string in the format specified by
the language, e.g., VHDL = “1010” or Verilog = 4'b1010.

2) bool indicates the input or storage shall be one of true or false. The output shall be a boolean
type as specified by the language.

3) float (the default) indicates the input or storage shall a decimal floating point number. The
output shall be a decimal floating point number.

4) long indicates the input shall be a scaledInteger number. The storage shall be in a format
compatible with the containing element, and the output shall be a decimal integer number.

5) string indicates the input and storage shall contain any characters. The output shall be a string
in the format as specified by the language.

b) resolve (optional) defines how the value for the containing element is configured. The value shall be
one from the enumerated list of immediate, user, dependent, or generated.
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1) immediate (the default) indicates the value shall be specified in the containing element.

2) user indicates the value shall be specified by user input and the new value stored in a design or
design configuration description under the configurableElement element.

3) dependent indicates the value shall be defined by an XPATH equation (see Annex E) defined
in the dependency attribute. The dependency attribute requires the resolve attribute to be
equal to dependent.

4) generated indicates the value shall be set by a generator and the new value stored in a design or
design configuration description under the configurableElement element.

c) id (optional) assigns a unique identifier to the containing element for reference throughout the
containing description. The id attribute is required if the element has a resolve type equal to user,
[generated, or is referenced in a dependency equation. This 1d is reierenced in two ways, Ihe first
reference is by the configurableElement in a design or design configuration descriptiop. The
second is in a dependency attribute XPATH equation. The id attribute if of type ID.

d) | dependency (optional) is an XPATH 1.0 equation (see Annex E) for the value 0f the containing
element. The resolve attribute shall be equal to dependent. The dependency attribute is pf type
string.
e) | ##any (optional) indicates any additional attributes in any namespace afeallowed in the confaining
element. These additional attributes are called vendor attributes.

f) | choiceRef (optional) indicates the value of the containing element is defined in the refdrenced
choice element. The choiceRef attribute is of type Name.

g) | order (optional) indicates how elements are presented, when resolve equals user. The elemgnts are
presented in ascending order. The order attribute is of typ¢& float.

h) | configGroups (optional) indicates a name to group:elements together; elements with matching
values for this attribute are contained in the same group. There is no semantic meaning [to this
attribute. The configGroups attribute is of type 'WWMTOKENS.

i) | bitStringLength (optional) indicates the-Iength of the bit string. This attribute is requireq if the
format attribute is equal to bitString. The bitStringLength attribute is off type
nonNegativelnteger.

j) | minimum (optional) indicates the lower bound for the value of the containing element. Thi§ check
is only valid for a format of bitString, float, or long. The rangeType attribute shall specify the type
of the minimum attribute.'The minimum attribute is of type string.

k) | maximum (optional)dndicates the upper bound for the value of the containing element. Thi§ check
is only valid for a format of bitString, float, or long. The rangeType attribute shall specify the type
of the maximum.attribute. The maximum attribute is of type string.

1) | rangeType~(optional) indicates the range for the minimum and maximum attributes. Th¢ value
shall be(one from the enumerated list of float (the default), int, unsigned int, long, or unfigned
long.float indicates a floating point number, int or long indicates a scaledInteger, and unsigned int
orunsigned long indicates a scaledNonNegativelnteger.

m) Lprompt (optional) defines a prompt string that a DE can use if the resolve attribute is equal tb user.

The prompt attribute is of type string.

See also: SCRs in Table B.5.

C.15 long.prompt.att

C.15.1 Schema

The following schema details the information contained in the long.prompt.att attribute group.
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C.15.

The lo
long.p

a)

A attributes

= grp spirit:long.prompt.att

This is an indication on the format of the
value for user defined properties.
bitString means a double quoted string
of 1's an 0's, the input may be in this
format or a scaledInteger number. A
bitStringLength attribute is required for
bitString formats. bool means a boolean
(true, false) is expected. float means a
decimal floating point number is
expected. long means an value of
scaledInteger is expected. String means
any text is acceptable.

258

For user defined properties, refers the
choice element enumerating the values

:,spirit:minimum

Itype xs:string |

n
|

For user-resolv ed properties with
numeric v alues, this indicates the
minimum value allowed. Only valid for
formats long and float.

Determines how a property value is
resolved.

(e

n spirit:id |

'type | xs:ID |
ID attribute for uniquely identifying an
element within its document. On
elements with spirit:resolv e attribute is
used to refer to this element and
otherwise can be used as a
documentation ID.

L spirit:dependency |

'type|xs:string

Required on properties with a resolve =
"dependent" attribute. This is an XPath
expression supply ing the resultant value
for the containing element in terms of
other properties in the containing file.

R Description

To choose from.

" spirit:order !

I
typexsifioat |

For components with auto-generated
configuration forms, the user-resolved
properties with order attibutes will be
presented in ascending order.

‘, spirit:configGroups

!
|

Tags configurable properties so that they
may be grouped together. Configurable
properties with matching values for this
attribute are contained in the same
group. The format of this attribute is a
string. There is no semantic meaning to
this attribute.

spirit:bitStringLength

‘!

Length of the bit string, required if the
format is bitString

Ehdidihbi

Itype| xs:string |

For user-resolv ed properties with
numeric v alues, this indicates the
maximum v alue allowed. Only valid fof
formats long and float

:’spirit:rangeType B

1type ‘ spirit.rangeTypeType 1
! defaultl float |
“—— I

Indicates the datastyjpeof'the range
attributes (minimum and maximum). For
reasons of backw atd‘compatibility, this
attribute js-assumed to have the value
'float' if Aot present.

| e iforrmrm
’splnt:prom pt |

Provides a string used to prompt the
user for user-resolved property values.

Use this attribute group on long integer
elements.

hg.prompt.att attribute group defines a sePof attributes to be applied to the containing eleme
rompt.att attribute group contains the folowing attributes.

format (optional) is the input andstorage type for the configurable elements and, optiona

ht. The

ly, the

1)

b)

)

output type for modelParameters. The value shall be one from of the following.

bitString indicates the“input or storage shall be in the format of a double quoted string| of 1’s
and 0’s or a scaledInteger number. The output shall be a bit string in the format specified by
the language, e.g., VHDL = “1010” or Verilog = 4'b1010.

2) bool inditates the input or storage shall be one of true or false. The output shall be a bpolean
type asispecified by the language.
3) floatindicates the input or storage shall a decimal floating point number. The output shjll be a

decimal floating point number.

g aleg g g be in a
format compatible with the containing element and the output shall be a decimal integer
number.

string indicates the input and storage shall contain any characters. The output shall be a string
in the format as specified by the language.

resolve (optional) defines how the value for the containing element is configured. The value shall be
one from the enumerated list of immediate, user, dependent, or generated.

5
2)

immediate (the default) indicates the value shall be specified in the containing element.

user indicates the value shall be specified by user input and the new value stored in a design or
design configuration description under the configurableElement clement.
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3) dependent indicates the value shall be defined by an XPATH equation (see Annex E) defined
in the dependency attribute. The dependency attribute requires the resolve attribute to be
equal to dependent.

4) generated indicates the value shall be set by a generator and the new value stored in a design or
design configuration description under the configurableElement clement.

c) id (optional) assigns a unique identifier to the containing element for reference throughout the
containing description. The id attribute is required if the element has a resolve type equal to user,
generated or is referenced in a dependency equation. This id is referenced in two ways. The first
reference is by the configurableElement in a design or design configuration description. The
second is in a dependency attribute XPATH equation. The id attribute if of type ID.

d) _dependency (optional) is an XPATH 10 equation (see Annex F) for the value of the containing
element. The resolve attribute shall be equal to dependent. The dependency attribute is\pf type
string.

e) | ##any (optional) indicates any additional attributes in any namespace are allowed,in the confaining
element. These additional attributes are called vendor attributes.

f) | choiceRef (optional) indicates the value of the containing element is defined in the refdrenced
choice clement. The choiceRef attribute is of type Name.

g) | order (optional) indicates how elements are presented, when resolveequals user. The elemdnts are
presented in ascending order. The order attribute is of type float.

h) | configGroups (optional) indicates a name to group elements_together; elements with matching
values for this attribute are contained in the same group{Thére is no semantic meaning [to this
attribute. The configGroups attribute is of type NMTOKENS.

i) | bitStringLength (optional) indicates the length of.the“bit string. This attribute is required if the
format attribute is equal to bitString. The' bitStringLength attribute is off type
nonNegativelnteger.

j) | minimum (optional) indicates the lower bound for the value of the containing element. Thig check
is only valid for a format of bitString, float, or long. The rangeType attribute shall specify the type
of the minimum attribute. The minimam attribute is of type string.

k) | maximum (optional) indicates the:upper bound for the value of the containing element. Thi§ check
is only valid for a format of bitString, float, or long. The rangeType attribute shall specify the type
of the maximum attribute - The maximum attribute is of type string.
1) | rangeType (optional) indicates the range for the minimum and maximum attributes. Th¢ value
shall be one from the.enumerated list of float (the default), int, unsigned int, long, or urrigned
long. float indicates a floating point number, int or long indicates a scaledInteger, and unsigned int
or unsigned long-ndicates a scaledNonNegativelnteger.
m) | prompt (optional) defines a prompt string that a DE can use if the resolve attribute is equal tp user.
The prompt attribute is of type string.

See aldo: SCR’s in Table B.5.

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4

IEEE Std 1685-2009

C.16 long.att

C.16.1 Schema

260

The following schema details the information contained in the long.att attribute group.

C.16.

The lo

O attributes
Bl grp spirit:long.att

spiritiormat |

TYPE | SPTTCTOTE Ty Pe |

.default| long

This is an indication on the format of the
value for user defined properties.
bitString means a double quoted string
of 1's an 0's, the input may be in this
format or a scaledInteger number. A
bitStringLength attribute is required for
bitString formats. bool means a boolean
(true, false) is expected. float means a
decimal floating point number is
expected. long means an value of
scaledInteger is expected. String means
any text is acceptable.

Determines how a property value is
resolv ed.

T

'type | xs:ID |
1D attribute for uniquely identifying an
element within its document. On
elements with spirit:resolv e attribute is
used to refer to this element and
otherwise can be used as a
documentation ID.

\JsP

'type| xs:string |

Required on properties with a resolve =
"dependent" attribute. This is an XPath
expression supply ing the resultant value
for the containing element in terms of

other properties in the containing file.

R Description

For user defined properties, refers the
choice element enumerating the values
to choose from.

| . |
A SPIr :order

ttypexsifloat |

For components with auto-generated
configuration forms, the user-resolv ed
properties with order attibutes will be
presented in ascending order.

Tags configurable properties so tHat they
may be grouped together. Configurable
properties with matching v aluesifor this
attribute are contained in the same
group. The format of thig attribute is a
string. There is no septaptie’'meaning to
this attribute.

[
1, SPIr

Length of the bit string, required if the
format is bitString

:_ spirit:minimum h

1type | xs:string I
- rd

-~
For user-resolved properties with
numeric values, this indicates the
minimum value allowed. Only valid for
formats long-and float.

[0 W

wSPirfittmaximum |

Ltype | xs:string |
p' 0l

For user-resolv ed properties with
numeric v alues, this indicates the
maximum value allowed. Only valid for
formats long and float

:_spirit:rangeType |
Itype [spiritrangeTypeType !

Indicates the data ty pe of the range
attributes (minimum and maximum). For
reasons of backward compatibility, this
attribute is assumed to have the value

'float’ if not present.

Use this attribute group on long integer
elements for which the schema supplies
a default prompt attribute.

ng.att attribute group defines a set of attributes to be applied to the containing element. The /4

attribufe group contains all(the same attributes as the long.prompt.att attribute group, except for the p
attribufe. See C.15.

See aldo: SCRs inJable B.5.

C.17|string.prompt.att

png.att
rompt

C.17.1 Schema

The following schema details the information contained in the string.prompt.att attribute group.
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= grp spirit:string.prompt.att L

Lis;;iriit:;orimiati T

I
Itype | spirit:formatType |
 default| string |

This is an indication on the format of the
value for user defined properties.
bitString means a double quoted string
of 1's an 0's, the input may be in this
format or a scaledInteger number. A
bitStringLength attribute is required for
bitString formats. bool means a boolean
(true, false) is expected. float means a
decimal floating point number is
expected. long means an value of
scaledInteger is expected. String means
any text is acceptable.

261

:‘spirit:choiceRef |
Itype | xs:Name |

For user defined properties, refers the
choice element enumerating the values

IEC 62014-4

IEEE Std 1685-2009

:, spirit:minimum |

1type | xs:string |
For user-resolved properties with
numeric values, this indicates the
minimum value allowed. Only valid for
formats long and float.

C.A7.

The st
string.)

a)

1

Determines how a property value is
resolv ed.

L

"spurlmd |

ltype[xs:D]

ID attribute for uniquely identifying an
element within its document. On
elements with spirit:resolv e attribute is
used to refer to this element and
otherwise can be used as a
documentation ID.

Required on properties with a resolve =
"dependent" attribute. This is an XPath
expression supplying the resultant v alue
for the containing element in terms of
other properties in the containing file.

R Description

5 Choose Trom.

|xSPiritorder [
Itype | xs:float |

For components with auto-generated
configuration forms, the user-resolv ed
properties with order attibutes will be
presented in ascending order.

:’ spirit:configGroups

|type [xs:NMTOKENS !
Tags configurable properties so that they
may be grouped together. Configurable
properties with matching v alues for this
attribute are contained in the same
group. The format of this attribute is a
string. There is no semantic meaning to
this attribute.

!
|

spirit:bitStringLength |

|
»
‘Ltype xs:nonNegativelnteger |

Length of the bit string, required if the
format is bitString

For user-resolved properties with
numeric values, this indicates the
maximum value allowed. Only valid fop
formats long and float

:' spirit:range Type

Itype _[spirit:rangeTypeType”

Idefault| float ;

— I o N
Indicates the data ty,pe of the range
attributes (minimum and fmaximum). For
reasons of backward leompatibility, this
attribute is assumed to have the value
‘float’ if not present.

'

| spliitprompt |
typeyxs:string |
4 SiLL N

Provides a string used to prompt the
user for user-resolved property values.

Use this attribute group on string
elements.

ing.prompt.att attribute group defines a set of attributes to be applied to the containing elemeht. The
prompt.att attribute group contains the following attributes.

format (optional) is the input and Storage type for the configurable elements and, optionally, the
output type for modelParameters. The value shall be one from of the following.

bitString indicates the-iput or storage shall be in the format of a double quoted string of 1’s
and 0’s or a scaledInteger number. The output shall be a bit string in the format specified by
the language, e.g.;,VHDL = “1010” or Verilog = 4’b1010.

b)

2) bool indicates.the input or storage shall be one of true or false. The output shall be a bpolean
type as specified by the language.

3) floatdndicates the input or storage shall a decimal floating point number. The output shjll be a
dedimal floating point number.

4) (long indicates the input shall be a scaledInteger number. The storage shall be in a formdt com-
patible with the containing element and the output shall be a decimal integer number.

5) string (the default) indicates the input and storage shall contain any characters. The output

shall be a string in the format as specified by the language.

resolve (optional) defines how the value for the containing element is configured. The value shall be
one from the enumerated list of immediate, user, dependent, or generated.

1)
2)

3)

immediate (the default) indicates the value shall be specified in the containing element.

user indicates the value shall be specified by user input and the new value stored in a design or
design configuration description under the configurableElement element.

dependent indicates the value shall be defined by an XPATH equation (see Annex E) defined
in the dependency attribute. The dependency attribute requires the resolve attribute to be
equal to dependent.
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¢)

d)

e)

4) generated indicates the value shall be set by a generator and the new value stored in a design or
design configuration description under the configurableElement element.

id (optional) assigns a unique identifier to the containing element for reference throughout the
containing description. The id attribute is required if the element has a resolve type equal to user,
generated, or is referenced in a dependency equation. This id is referenced in two ways. The first
reference is by the configurableElement in a design or design configuration description. The
second is in a dependency attribute XPATH equation. The id attribute if of type ID.

dependency (optional) is an XPATH 1.0 equation (see Annex E) for the value of the containing ele-
ment. The resolve attribute shall be equal to dependent. The dependency attribute is of type string.

##any (optional) indicates any additional attributes in any namespace are allowed in the containing
element These additional attributes are called vendor attributes

2

h)

)

k)

)

m)

See alg

choiceRef (optional) indicates the value of the containing element is defined in the,réfgrenced
choice element. The choiceRef attribute is of type Name.

order (optional) indicates how elements are presented, when resolve equals user.{The elemdnts are
presented in ascending order. The order attribute is of type float.

configGroups (optional) indicates a name to group elements together; eleniénts with matchihg val-
ues for this attribute are contained in the same group. There is no semantic meaning to this atfribute.
The configGroups attribute is of type NMTOKENS.

bitStringLength (optional) indicates the length of the bit string’(Fhis is required if the format
attribute is equal to bitString. The bitStringLength attribute is-0f type nonNegativelnteger.

minimum (optional) indicates the lower bound for the valge of the containing element. Thi§ check
is only valid for a format of bitString, float, or long. The'xangeType attribute shall specify the type
of the minimum attribute. The minimum attribute is'of type string.

maximum (optional) indicates the upper bound for the value of the containing element. Thi§ check
is only valid for a format of bitString, float, orlong. The rangeType attribute shall specify the type
of the maximum attribute. The maximum attribute is of type string.

rangeType (optional) indicates the range for the minimum and maximum attributes. Th¢ value
shall be one from the enumerated list-of float (the default), int, unsigned int, long, or unisigned
long. float indicates a floating pointmumber, int or long indicates a scaledInteger, and unsi;fed int
or unsigned long indicates a scaledNonNegativelnteger.

prompt (optional) defines@ prompt string that a DE can use if the resolve attribute is equal tp user.
The prompt attribute is of type string.

0: SCRs in Table B'S,
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Annex D

(normative)

Types

Many elements and attributes defined in the standard have associated types. These types define the legal
values and ranges for input into these element and attributes.

D.1 hoolean

The bqolean type defines two possible values, true and false.

D.2 gonfigurableDouble

The cqgnfigurableDouble type defines a decimal floating point number based on the IEEE single-prgcision
64-bit floating point type (see IEEE Std 754-1985 [B2]).

D.3 float

The fl¢at type defines a decimal floating point number'based on the IEEE single-precision 32-bit floating
point type (see IEEE Std 754-1985 [B2]).

D.4 1D or IDREF

The IT} or IDREF type defines a umique identifier through the containing description. It needs to begjn with
a letter or underscore (_). An ID or IDREF shall only contain letters, numbers, and the underscore (_[), dash
(=), and dot (. ) characters. Anyleading or trailing spaces are removed.

D.5 instancePath

The instangePath type defines a series of Name type character strings, see D.8, separated by a slash (/).
Any lepding or trailing space is removed.

D.6 integer

The integer type defines a decimal integer number of infinite precision, containing the numbers 0—9.

D.7 libraryRefType

The libraryRefType type is an element type, not a data type. This type defines the four attributes of a
VLNV required for a reference from one description to another description. See C.7.
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D.8 Name

The Name type defines a series of any characters, excluding embedded whitespace. It needs to begin with a
letter, colon (:), or underscore (_). A Name shall only contain letters, numbers, and the colon (:),
underscore (_), dash (-), and dot (. ) characters. Any leading or trailing spaces are removed.

D.9 NMTOKEN

The NMTOKEN type defines a series of any characters, excluding embedded whitespace. It shall only
contain letters, numbers, and the colon (:), underscore ( ), dash (=), and dot (.) characters. Any leading or

trailing

D.10

The N
contai

D.11

The nd
greatet

D.12

The pa
letters,
with a

D.13

The pq
greatet

D.14

Spaces are removed.

NMTOKENS

) letters, numbers, and the colon (: ), underscore (_), dash (=), and dot (. ) ehdracters.

nonNegativelnteger

nNegativelnteger type is a subtype of integer; it follows,all'the same rules, except its value s
than or equal to O.

portName

rtName type defines a series of any chatacters, excluding embedded whitespace. It shall only
numbers, and the colon (:), underscore (_), dash (=), and dot (.) characters. It also needs t
letter, colon (:), or underscore (+). Any leading or trailing spaces are removed.

positivelnteger
psitivelnteger type is a subtype of integer; it follows all the same rules, except its value s

than 0.

scaledinteger

MTOKENS type defines a series of any characters, including embedded whitespace. It shdll only

hall be

ontain
begin

hall be

The sc

aledInteger type defines an integer of infinite precision. The number may be in any of the

formats with or without a leading +/— indication.

a)
b)

©)

Decimal containing numbers 0—9.

follow

Hexadecimal representation starting with 0x or #, and containing the numbers 0—9 and letters A—F

(case-insensitive).

Optionally, the number may end with the following case-insensitive suffixes. Each suffix is a

multiplier of the resulting value.
1) Kis a multiplier of 1024.
2) Mis a multiplier of 1024x1024.
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3) G is amultiplier of 1024Xx1024x1024.
4) T is a multiplier of 1024X1024x1024x1024.

Example: 4K evaluates to 4096. 0x1000 evaluates to 4096.

D.15

scaledNonNegativelnteger

1685-2009

The scaledNonNegativelnteger type is a subtype of scaledInteger; it follows all the same rules, except its
value shall be greater than or equal to 0.

D.16

The sc

scaledPositivelnteger

shall bp greater than 0.

D.17

SpiritURI

hledPositivelnteger type is a subtype of scaledInteger; it follows all the same rulesyexcept its value

The SpiritURI type defines a string of characters for an absolute or relative path to a file, a directory, or an

execut

form, Which are replaced by their value(s) to provide the underlying) URI.

D.18

The st

D.19

The to

or trailing spaces are removedand all internal sequences of two or more spaces are reduced to one sp

string

Fing type defines a series of any characters and may include spaces.

token

ken type defines a series offany characters, excluding carriage-return, line-feed, and tab. Any

hble in URI format (xs : anyURI), except it can contain envifenment variables in the $ {ENV [ VAR}

eading
ace.
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Annex E

(normative)

Dependency XPATH

This standard utilizes XPATH 1.0 as a means to specify an equation for the contents of a resolvable element.
This is done by setting the resolve attribute to resolve="dependent”. When the resolve attribute is set
to dependent, a dependency attribute is required.

The acpuracy of the XPATH numeric functions shall be of infinite precision and are not limited to anLr fixed
numbelr of bits. This is necessary to ensure all systems are interoperable and the large calculations r¢quired
by the configuration of IP-XACT components are successful.

In addjtion to the standard XPATH 1.0 functions, IP-XACT also defines the following functions| to aid

exprespions calculations.

E.1id

iqd(string)

The id| function returns the value of the element with an atttibute of id that matches the input string. This
functidn has been modified from the standard XPATH definition to return the value applied to the element at
the tine of evaluation; this is the configured value of the €element from the design description (see G.4).

E.2 gpirit:containsToken

sgirit:containsToken (stxihgl, string2)

sgirit:containsToken (nede, stringx)

The cdntainsToken function,(boolean) returns true if stringl contains string?2 as a token (or node cpntains
stringX as a token) and otherwise returns false. To be interpreted as a token, string2 needs to be found|within
string] (or stringx needs to be found within node) and be separated by whitespace from any other characters
in the §#ringl (or Hode) that are not whitespace characters.

contaipsToKen only uses the configured value while executing its function.

Purpose—Some attributes T IP-XACT are = Histof tokens separated by wititespace. 1 s tunctomr allows
XPATH selection based on whether the attribute contains a specific token.

Example: spirit:containsToken ('default spine driver', 'pin') evaluates to false,
whereas the standard XPATH function contains would evaluate to true with the same arguments.

E.3 spirit:decode

spirit:decode (string)
spirit:decode (node)
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The decode function (number) decodes the string (or node) argument to a number and returns the number or
NaN [if the string (or node) cannot be decoded]. If the string (or node) argument is a decimal formatted
number, it is returned unchanged. If it is a hexadecimal representation starting with Ox or #, it is converted
to a decimal number and returned. If it is in engineering notation ending in a k, m, g, or t suffix (case-
insensitive), the numeric part is multiplied by the appropriate power of two. K is a multiplier of 1024. M is a
multiplier of 1024x1024. G is a multiplier of 1024x1024x1024. T is a multiplier of
1024x1024%x1024x1024.

Purpose: IP-XACT allows numbers to be expressed in hexadecimal format and engineering format. When
setting up dependencies on configurable values, it is sometimes necessary to perform some arithmetic in the
dependency XPATH expression. However, XPATH only supports arithmetic on numbers and it only
recognfize€s decimal stings as numbers. 1his functon allows the alternate formats to be convefted to
numbefrs recognizable by XPATH.

Exampgle: spirit:decode ('0x4000"') evaluates to 16384. spirit:decode ('4G.!Y) evaluates to
42949¢7296.

E.4 gpirit:pow

sgirit:pow (number, number)
sgirit:pow (number, node)
sgirit:pow (node, number)

(

sgirit:pow (node, node)

The pqw function (number) returns a number (or node)which is the first argument raised to the pqwer of
the sedond argument.

Purpoge: It is common for a component to have a configurable number of address bits. When this hdppens,
the sizg of the address range it occupies ona’memory map varies exponentially with the number of gddress
bits. This function gives XPATH the mathematical capabilities needed to describe this relationshjp in a
dependency expression.

Example: spirit:pow (2,500) evaluates to 1024.

E.5 gpirit:log

sgirig: dog (number, number)

sgifit:log (number, node)

spirttTrogtnods, [Tumber)

spirit:log (node, node)

The log function (number) returns a number (or node), which is the log of the second argument in the base of
the first argument.

Purpose: This is the inverse of pow function. It is intended to express the reverse of the dependency
described for the pow function. In this case, the range of an address block might be configurable and the
number of address bits might be expressed as a dependency of the address range using the log function.

Example: spirit:log (2, 1024) evaluatesto 10.
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E.6 Dependency example

This is

a example of using resolve=dependent.

<spirit:memoryMaps>

<spirit:memoryMap>
<spirit:name>mmap</spirit:name>
<spirit:addressBlock>
<spirit:name>abl</spirit:name>

<spirit:baseAddress spirit:resolve="user" spirit:id="baseAddr">0</

spirit:baseAddress>

<spirit:range spirit:id="range">786K</spirit:range>

<

<spirit:width>32</spirit:width>
<spirit:usage>memory</spirit:usage>
<spirit:access>read-write</spirit:access>
</spirit:addressBlock>
</spirit:memoryMap>

<spirit:memoryMap>
<spirit:name>dependent mmap</spirit:name>
<spirit:addressBlock>

—-— The baseAddress in this memoryMap is dependent*on the previous memory
and the formula to compute the baseAddress frem ‘the baseAddress of prey
map is expressed as an XPATH expression ——&

<spirit:baseAddress spirit:resolve="dependent"
spirit:dependency="spirit:pow (2, flookxlspirit:log(2,
spirit:decode (id('baseAddr"') )+ spir@t:decode(id('range')))+1))"
spirit:id="dependentBaseAddress">(0</spirit:baseAddress>
pirit:range>4096</spirit:range>
<spirit:width>32</spirit:width>
<spirit:usage>register</spirit:usage>
<spirit:access>read-write</spirit:access>
</spirit:addressBlock>
</spirit:memoryMap>

I map
ious
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Annex F

(informative)

External bus with an internal/digital interface

While the current use of IP-XACT schema may be viewed as describing single chip implementations, the
schemas works equally well at the package- and board-level. Often a PHY component exists that
interconnects the internal and external bus. Some interface standards define both of these interfaces, some
define ronly—the-internal—and-some-defineonly the external A commeon-point-of confusion-is-to-use an
externgl bus standard as an interface on an internal component. This is legal if the component cariesythe full
PHY irhplementation, but this often makes the component very technology- or implementationsdependant.

F.1 Bxample: ethernet interfaces

An EtHernet bus might be described as more than a single wire, and in a system that includes Ethernet buses,
it mighit also include all the interfaces shown in Figure F.1.

MAC Control

Media Access Control

Reconciliation

Mll: Media Independent
MIIM Interface
' GMIl, XGMII, RMIl, SSMII,
or SMII,

Physical Coding
Sublayer

Physical Media
Attachment

Physical Media
Dependant

H XAUI: 10-gigabit
—

Attachment Unit Interface

Figure F.1—Ethernet interface examples

XAUI: 10-gigabit Attachment Unit Interface
MII: Media Independent Interface

GMII: Gigabit Media Independent Interface
XGMII: 10-gigabit media-independent interface
RMII: Reduced MII, 7-pin interface

SSMII: Source Synchronous MII

SMII: Serial Media Independent Interface, this provides an interface to Ethernet MAC. The SMII
provides the same interface as the MII, but with a reduced pin-out. The reduction in ports is
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achieved by multiplexing data and control information to a port transmit port and a single receive
port.

F.2 Example: 12C bus

The 12C bus is a two-wire bus with a clock and data line. The standard described bus is the two-wire bus. IP-
XACT has defined an additional, related bus that is the internal digital interface. The internal digital
interface shown in Figure F.2 contains three pins for each external pin: for SDA (the data line), the internal
pins are defined as input, output, and enable as SDA I, SDA O, and SDA_E; in a similar manner, for the
clock bus SCL, the internal pins are defined again for the functions of input, output, and enable as SCL_ I,
SCL @,and SCL_E.

- 2I I'”l — oI I"'||
< | P |
é 5 8 453 8‘_ .
Standard Described 12C Bus “
. )
\
\
I2c 12C 12¢ SDA SCL ‘|
Device Device Device 1
1
1
'
V4
SDA l l Rt
scl . . . Non standard defined internal  _ _ -7

digital reference I2C bus

Figure F.2—I2C interface example
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Annex G

(normative)

Tight generator interface

IP-XACT generators are tools that are invoked from within a DE to perform an operation required by the
user of the DE. For example, generators can be provided to verify the configuration of a subsystem, generate
an address map, or write a netlist representation of the subsystem in a target language such as Verilog or
SystemC. To perform their various operations, most generators need access to the IP-XACT meta-data
descriljing the subsystem, as currently loaded into the DE. Generators need both read- and writefaccess to
the IP{XACT meta-data. All generators are external applications running in a separate address spade from
the DH.

The T¢I defines how the DE and generator cooperate to achieve the desired end-goalyof’the user of the DE.
The T¢I defines the method of communication between the DE and generator, the, method for invokfng the
generafor, and the actual application programming interface (API) that can be used'to read and write [the IP-
XACT]| meta-data stored in the DE. G.1, G.2, and G.3 describe each of these three aspects of the TGI,
respectively.

G.1 Method of communication

The DE and the generator communicate with each othertbyr sending messages to each other utilizijng the
SOAP|standard. SOAP provides a simple means for sepding XML-format messages using HTTP or other
transpgrt protocols. The TGI restricts the set of allowed transport protocols to HTTP and a filg-based
protocpl. All generators are required to support thetHTTP protocol, but support for the file-based profocol is
optiongl. The same rules apply to the DE—it shall support the use of the HTTP protocol, but is not r¢quired
to support the file-based protocol, even theugh a generator may allow it. The protocols supported by a
generafor are specified using the transportMethod element within the componentGenerator elemet.

The in‘ﬁormation required to use al\particular transport protocol shall be passed to the generator by the DE
when it is invoked, as described in G.2. For the HTTP protocol, the generator is passed a URL of the form
http://fiost_name:port number: All SOAP messages sent to the DE shall be sent using the referenced URL.
For thq file-based protocol, the generator is passed a URL of the form file://file_name. In this case, al|[ SOAP
messages are written to.the specified file.

Each IDE and generator is responsible for setting itself up to communicate using SOAP with the apprppriate
transpgrt pretocol. For example, a generator written in Tcl might include the Tcl SOAP package to[enable
SOAP|funetionality. Once the communication channel is set up, the generator can read and write the IP-
XACTLmeta-data using any legal SOAP message. The set of legal SOAP messages defines the API portion
of the TGI (see G.7).

G.2 Generator invocation

All of the information known by the DE about a particular generator comes from an instance of the
componentGenerator (see 6.12), abstractorGenerator (see 8.7), or generator (see 9.4) elements. These
elements provides the following information.

a) name is the name of the generator as seen within the DE.

b) executable is the URL defining the location of the generator.
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c) parameters is a list of name/value pairs defining information to be passed to the generator.
d) apiType indicates the generator type: TGI or none (no communication).
e) transportMethods show any transport mechanisms supported (in addition to HTTP).
f)  phase (not relevant to the TGI).
g) vendorExtensions (not relevant to the TGI).
h)  group (not relevant to the TGI).
G.2.1 Resolving the URL
The URL-de : snerator-execy e-sh esolveto-one-ofthefollowing £o
— |file:path_to_executable (e.g., file:/usr/jdoe/bin/mygen.pl or filej..
mygen.pl) defines the path for invoking the generator on the machine from which the [
invoked.
— |file://machine_namelpath_to_executable  (e.g., file://serverl/tmp/otherge
defines the path for invoking a generator on the specified machine.
— | http://web_address:port number (e.g., http://www.acme.com/genetator:1500)
the URL of a generator implemented as a Web-based server.
All filp references are relative to the location of the XML description” in which the file referg
contained.
For thg file-based generators, the DE shall invoke the generator<@s a sub-process with a command lifje built
up as:
executable -url transport URL generator_parameter _arguments
The gdnerator _parameter _arguments are the parameters from the componentGenerator element W
user-specified values. Each parameter causes two’ additional arguments to be passed to the generat
the following format: -parameter_name paranieter value. The transport URL is created by the DE
guaranfeed to specify a protocol supported\by the generator as defined by the transport methods wit
compdnentGenerator. The DE is_responsible for ensuring any passed parameters can be inte

correcfly. This URL is to be used ifi the generator to set up the SOAP communication channel.

For W|
The fo

In this
specifi

The in

eb-based generators, the\DE shall send a message to the address and port defined as the exed
Fmat of this message.is

url=transport\ URL&generator_parameter arguments

case, the (generator parameters are formatted using the standard HTTP parameter passing syntg
ed transport URL shall be used by the generator for any return messages to the DE.

ocation svntax described above applies only to generators with an API type of TGI. Generato

rpreted

utable.

x. The

rs with

an API type of none are invoked as described above, excluding the transport URL argument.

G.2.2

Example

This example shows file-based and Web-based componentGenerator elements.

<spirit:componentGenerator>

<spirit:name>myGenerator</spirit:name>

<spirit:parameter spirit:name="paraml" spirit:resolve="user"
spirit:id="paraml">defaultl</spirit:parameter>

<spirit:parameter spirit:name="param2">fixedValue</spirit:paramet

er>
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<spirit:apiType>TGI</spirit:apiType>
<spirit:transportMethods>
<spirit:transportMethod>file</spirit:transportMethod>
</spirit:transportMethods>
<spirit:generatorExe>../bin/myGenerator.pl</spirit:generatorExe>
</spirit:componentGenerator>

produces the following output.

path to XML/../bin/myGenerator -url http://host:port -paraml defaultl

-param?2 fixedValue

Whereps:

<spirit:componentGenerator>
<spirit:name>myWebGenerator</spirit:name>
<spirit:parameter spirit:name="param" spirit:resolve="uger"
spirit:id="myParamID">defaultValue</spirit:parameter>
<spirit:apiType>TGI</spirit:apiType>
<spirit:generatorExe>http://www.acme.com:1500</spirit:generatorEx
</spirit:componentGenerator>

produgdes the following output.

hjtp://www.acme.com:1500?url=http%3a%2f%2fhostf®3aport&paraml=defaultl

&param2=fixedValue

G.3 TGI API
The TGI API defines the set of legal SOAP messages that can be sent from a generator to a DE, alonjg with
the fojmat of the responses the generator can-expect from a given request (message) to the DE. The API
shall pfovide the means of getting and setting/values within the IP-XACT design currently representedl in the
DE. The API commands can be classified-as shown in Table G.1.
Table G.1—TGI API classifications
(ategory Description Example
Get Commands which get attribute or element values. These Get port width.
commands are available for getting all information from the
design and component schemas. If the attribute or element
does not exist, this may return a default value, an empty
string, or an empty array.
Set Commands which set element values. These commands are | Get parameter value.
available to set each element for which the resolve attribute
is legal. Setting the value of the element fails unless the
resolve value is user or generator. Set routines return a
Boolean value where a true return code implies a successful
operation. If false is returned, the SOAP fault code shall
provide additional information detailing the failure.
Traversal Commands that return a list of elements, which can then be | Get components in a design.
traversed for further manipulation.
Administrative Commands that do not deal directly with the IP-XACT Terminate communication.
meta-data.

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4
IEEE Std 1685-2009 276

The complete set of APl commands is defined using WSDL so that it can be defined in a language-
independent format.

G.3.1

TGl fault codes

The fault codes for TGI failures are as follows:

G.3.2

There

b)

©)

1 - Unknown (undefined) error
2 - Illegal element ID
3 - Illegal value(s)

5 - Operation not supported by the DE
6 - Operation not supported in this version of the schema

7 - Operation failed

Administrative commands

hire three administrative commands defined in the API.

Init is the required first message from the generator to the DE. Af\tells the DE that the genera
properly connected via SOAP.

1) Input

work.
ii) failureMode of type apiFailureMode—Compatibility failure mode

fail indicates the DE shall retusiian error on the init call if its API version d
match the one passed to the inT't call;

error indicates the DE shall return an error each time a potentially incompatible A
1s made;

warning indicatesithe DE shall increment a warning count each time a potq
incompatible APIcall is made.

iii) message ofitype string—Message that the DE may display to the user.
2) Returns: statusof type boolean.

End is the required last message from the generator to the DE. It tells the DE it is okay
listening~for messages from the generator. This includes a generator return status, althoy
generater-is not strictly required to terminate after sending the message.

Messdge indicates some form of generator status to pass to the user.

tor has

i)  apiVersion of type string—Indicates the AR} version for which the generator is deffined to

es not

PI call

ntially

to stop
gh the

G.4 IDs and configurable values

Most TGI calls take an element identifier that acts as a handle or pointer to the element and are referred to as
IDs. These IDs allow a single TGI command to operate on many different ID types to produce a result. One
such example is getDescription(/D), which takes any ID type as input and returns its description if that ID
contains a description element. When an ID is passed to a TGI routine that returns an element’s value, the
configured value (component) is always returned. If the unconfigured value (design) is desired (the default),
getUnconfiguredID can be used to translate the ID into an unconfigured identifier, which is referred to as a
UID. The configured and unconfigured values may be the same. The only time the values are different is
when the unconfigured (default) value is overridden via a configureElementValue from the design file.
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The TGI API presumes the data stored in the design description to configure an element that has a resolve
attribute value of user or generated is applied to the component instance by the DE. This enables the TGI
author to simply ask for the value of an element on a given component instance and retrieve the correct
answer. The setting of an element works similarly. When an element is set on a component instance, the
value of this element is ultimately stored in the design description.

The design configuration description is handled in the same manner as the configurable elements as in the
design description. The settings in the design configuration description are applied to the elements in the
referenced design description or the containing component instances. Therefore, there are no TGI functions
to retrieve the design configuration information directly; the TGI author can find this information applied to
the correct element in the design or component instance. For example, the configured view of a component
i T T i T mrdrgate the

hred view (specified in the design configuration description) should be returned.

IDs refurned by TGI commands are guaranteed to be persistent for the duration of a,single geperator
invocation provided the element being referenced is not removed. For example, if an/ID repres¢nts an
addresp space element, that ID can be utilized as often as is needed during a single"generator invdcation,
unless [the component containing the address map is removed by calling removeComponentInstance().

G.5 TGl messages

The TG is a set of messages used to query and modify an IP-XACTcompliant database. The TGI mgssages
are composed of a SOAP envelope and a TGI body. The TGI services are specified in the TGI . wsdl file.
Each TGI body message is an XML element whose nameis, the name of the TGI command and|whose
elemerjts are the arguments of the TGI command. All TGFMmessages apply to IP-XACT XML elgments,
identifled by an ID, i.e., a TGI server-defined constantuniquely identifying an IP-XACT XML dlement
throughout a TGI server session.

G.6 Yendor attributes

One cgse of special interest to a usermay be the location of vendor attributes in the schema. These atfributes
are allpwed in more places in _the schema than the TGI allows a user to retrieve them. This goes back to the
concefjt where one functiod uses many different ID types to return some data. In the case of vendor attfibutes,
these dan only be accessed)if the containing element has an ID.

G.7 TGl SOAP messages

G.7.1L1Gl SOAP message index

Abstraction definition operations
— getAbstractionDefBusType VLNV - Get VLNV of the bus definition.
— getAbstractionDefExtends - VLNV of the abstraction definition being extended.
— getAbstractionDefID - ID for the abstraction definition with the given VLNV.
— getAbstractionDefPortDefaultValue - Default value for port when not connected.

— getAbstractionDefPortDriveConstraintIDs - List of drive constraint IDs of the port.

— getAbstractionDefPortIDs - List of abstraction definition port element IDs.

— getAbstractionDefPortIsAddress - Is this port an address port.
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getAbstractionDefPortIsClock - Is this port a clock port.
getAbstractionDefPortlsData - Is this port a data port.

getAbstractionDefPortIsReset - Is this port a reset port.
getAbstractionDefPortl oadConstraintIDs - List of load constraint IDs of the port.

getAbstractionDefPortlLogicalName - Logical name of this abstraction definition port.

getAbstractionDefPortMirroredConstraintIDs - List of constraint IDs for a mirrored port.

getAbstractionDefPortModeBitWidth - Bit width constraint when present on an interface of the
given type.

getAbstractionDefPortModeDirection - Port direction constraint when present on an interface of the

Abstra

gIverrtype:
getAbstractionDefPortModeGroup - Group name when present on a system interface.

getAbstractionDefPortModelDs - Returns an array of IDs for accessing the given porit;in th¢ given
interface mode. The array shall only contain one element if the modeValue input is\master of slave.
The array may contain multiple elements for modeValue system.

getAbstractionDefPortModePresence - Existence requirement for this pertion an interface|of the
given type.

getAbstractionDefPortModeServicelD - AbstractionDef service ID 6na’transactional port.

getAbstractionDefPortNonMirroredConstraintIDs - List of constraint IDs for a non-mirrored port.
getAbstractionDefPortRequiredDriverType - Required drivef type for this port.

getAbstractionDefPortRequiresDriver - Does this port require a driver.

getAbstractionDefPortStyle - Returns wire or transactional to indicate the port style.

getAbstractionDefPortTimingConstraintIDs - List, of timing constraint IDs of the port.
getAbstractionDefVLNV - VLNV of the abstraction definition.

Ctor instance operations

Abstral

getAbstractorlnstanceAbstractorID - ID. for the abstractor associated with given instance (cfossing
from design configuration to abstractor file).

getAbstractorInstanceName -.Instance name of the abstractor.
getAbstractorlnstance VLNV * VLNV of the abstractor (from the design file).

getAbstractorInstance XML - Return the abstractor XML in text format. Schema version|is DE
dependent.

Ctor operations

getAbstractorAbstractorInterfacelDs - List of two interface IDs.

getAbstracforAbstractorMode - Get the mode that the abstractor can be master, slave, difect, or
Systemi:

getAbstractorBusType VLNV - List of VLNV of the bus definition.

getAbstractorChoicelDs - List of choices IDs.
getAbstractorFileSetIDs - List of file set IDs.

getAbstractorGeneratorIDs - List of generator IDs of the abstractor.

getAbstractorModelParameterIDs - A list of model parameter IDs.
getAbstractorPortIDs - A list of abstractor model port IDs.
getAbstractorViewlDs - A list of model view IDs.

Address map operations

getAddressBlockAccess - The accessibility of the data in the local address block.
getAddressBlockBaseAddress - The base address of an address block.
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getAddressBlockRange - The address range of an address block expressed as the number of
accessible and addressable units.

getAddressBlockRegisterFileIDs - The IDs of the available register files in the address block.
getAddressBlockRegisterIDs - The IDs of the available registers in the address block.
getAddressBlockUsage - Indicates the usage of this address block.

getAddressBlock Volatility - Indicates whether or not the data is volatile.
getAddressBlockWidth - The bit width of an address block in the local memory map.

getAddressSpaceAddressUnitBits - The number bits in an addressable unit. If none exists, the default
8 bits is returned.
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getAddressSpaceRange - The address range of an address block expressed as the mumiber of
accessable and addressable units.

getAddressSpaceSegmentIDs - List of IDs for address block segments for the address ‘space.
getAddressSpaceWidth - The bit width of an address block.
getBankAccess - The accessibility of the data in the local address bank.

getBankAlignment - The bank alignment value, serial or parallel.

getBankBaseAddress - The base address of an address bank.

getBankUsage - Indicates the usage of this address bank.

getBank Volatility - Indicates whether or not the data is volatile.
getExecutablelmageFileBuilderIDs - List of default file'builder IDs of the executable image.

getExecutablelmageFileSetIDs - The group of file set'reference IDs complying with the too] set of
the current executable image.

getExecutablelmagelDs - The IDs of the exectitable images belonging to the specified addresq space.
getExecutablelmagelLinkerCommand - The linker command for the current executable image

getExecutablelmagelLinkerCommandFileID - Element ID of linkerCommandFile associated with
given executable image.

getExecutablelmageLinkerFlags ~ The flags of the current executable image linker command,
getExecutableImageType -‘The type of the executable image if existent.

getlLinkerCommandFilgEnable - Indicates whether or not to generate and enable the linker cofnmand
file.

getLinkerCommandFileLineSwitch - The command line switch to specify with the linker cofnmand
file.

getLinkérCommandFileName - The name of the linker command file.

getlsinkerCommandGeneratorIDs - Reference IDs to the generator elements for generating thg¢ linker
command file.

getMemoryMapAddressUnitBits - The number bits in an addressable unit for a memory map. If none
exists, the default 8 bits is returned.

getMemoryMapElementIDs - List of element IDs (addressBlockID, bankID, subspaceMaplD)
within a memory map, memory remap, local memory map, or bank.

getMemoryMapElementType - Indicates type of memory map element: addressBlock, bank, or
subspaceMap.

getMemoryMapRemapElementIDs - List of IDs for memory map remap elements of the given
memory map.

getMemoryRemapStatelD - Remap State ID for which this remap is applicable.

getSegmentAddressOffset - The address offset of an address space segment in an address space.
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Bus d¢g

getSegmentRange - The address range of an address space segment expressed as the number of

accessable addressable units.

getSubspaceMapBaseAddress - The base address of a memory subspace.

getSubspaceMapMasterID - Master bus interface ID on the other side of a bus bridge.

getSubspaceMapSegmentID - Address space segment ID on the other side of a bus bridge.

getTypeldentifier - Indicates the type identifier of an addressBlock, registerFile, register, or field.

setAddressBlockBaseAddress - Set the base address of an address block.

setAddressBlockRange - Set the address range of an address block expressed as the number of

accessable and addressable units.
setAddressBlockWidth - Set the bit width of an address block

accessable and addressable units.

setAddressSpaceWidth - Set the bit width of an address block.

setBankBaseAddress - Set the base address of an address bank.
setExecutablelmagelinkerCommand - Set the linker command for the current'executable ima

setLinkerCommandFileEnable - Set whether or not to generate and€nable the linker comman|

setLinkerCommandFileLineSwitch - Set the command line Switch to specify with the
command file.

setLinkerCommandFileName - Set the name of the linker‘command file.

setSegmentAddressOffset - Set the address offset of an address space segment expressed
number addressable units.

setSegmentRange - Set the address range of an.address space segment expressed as the nun
accessable addressable units.

setSubspaceMapBaseAddress - Set the base address of a memory subspace.

finition operations

getBusDefinitionDirectConnection = Indicates whether or not the bus definition supports|
connections.

getBusDefinitionExtends - VLNV of the bus definition being extended.
getBusDefinitionID ~JIDfor the bus definition with the given VLNV.

getBusDefinitionlsAddressable - Indicates whether or not the bus definition is an addressable

getBusDefinitionMaxMasters - Maximum # of masters supported by this bus definition.

getBusDefintttonMaxSlaves - Maximum # of slaves supported by this bus definition.

getBusDefinitionSystemGroupNames - List of system group names for this bus definition.
getBusDefinitionVLNV - VLNV of the bus definition.

Bus in

setAddressSpaceRange - Set the address range of an address block expressed as the nunlber of

oe.

setExecutablelmageLinkerFlags - Set the flags of the current executable iimage linker command.

d file.

linker

in the

hber of

direct

bus.

erface operations

getBridgelsOpaque - Value of the opaque attribute.

getBridgeMasterID - The slave interface or master interface reference ID.

getBusInterfaceBitSteering - Bit steering description of the bus interface: on or off.

getBusInterfaceBitsIn. AU - The number bits in the least addressable unit. If none exists, the
8 bits is returned.

getBusInterfaceConnectionRequired - Connection required for this bus interface.

default

getBusInterfaceEndianness - The endianess of the bus interface, big or little. The default is little.

getBuslnterfaceGroupName - Group name of a system, mirroredSystem, or monitor bus interface.

getBusiInterfaceMasterAddressSpacelD - ID of the master addressSpace.
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getBusInterfaceMasterBaseAddress - Base address of the master addressSpace.

getBuslInterfaceMirroredSlaveRange - The address range of the mirrored slave interface.

getBusInterfaceMirroredSlaveRemapAddressIDs - List of remap address IDs of the mirrored slave
interface.

getBusInterfaceMonitorInterfaceMode - Indicates the mode of interface being monitored, slave,
master, system, mirrorslave, mirrormaster, or mirrorslave.

getBusinterfaceSlaveBridgelDs - List of slave bridge IDs.
getBusinterfaceSlaveFileSetGrouplDs - List of fileSetGroup IDs.

getBusInterfaceSlaveMemoryMaplD - ID of the memoryMap referenced from a slave interface.
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getRemapAddressValue - Remap address of the given remap address element.

setBusInterfaceBitSteering - Set bus interface bit steering value.

setBusInterfaceMasterBase Address - Set base address of the master bus interface.

setBusInterfaceMirroredSlaveRange - Set address range for the associated interface.

setRemapAddressValue - Set remap address value for the associated interface.

nent instance operations

getComponentInstanceComponentID - ID for the component“dssociated with given ipstance
(crossing from design to component file).

getComponentinstanceName - Instance name of the compeneént.
getComponentinstanceVLNV - VLNV of the componefit’(from the design file).

getComponentlnstanceXML - Return the component* XML in text format. Schema version| is DE
dependent.

nent operations

getChannelBusInterfacelDs - List of buslnterface IDs in this channel.

getComponentAddressSpacelDs - List'of IDs for the logical address spaces in the component

getComponentBusInterfacelDs - List of interface IDs.

getComponentChannellDs - A.Jist of channel IDs.
getComponentChoicelDs, - Eist of choices IDs.

getComponentCpulDs = List of cpu IDs of the component.

getComponentFElementType - Returns the type name of the XML element associated wijth the
component (cutrently only component). This call is being provided to cover a future scenarig where
there can be)different types of component elements instantiated in a design (e.g., macroComponent
elements).

getComponentFileSetIDs - List of file set IDs.

getComponentGeneratorIDs - List of generator IDs of the component.

getComponentMemoryMaplDs - List of IDs for memory map elements in the given component.

getComponentModelParameterIDs - A list of model parameter IDs.

getComponentOtherClockDriverIDs - List of clock driver IDs of the component.

getComponentPortIDs - A list of component model port IDs.

getComponentRemapStatelDs - A list of remap state IDs.

getComponentVINYV - VLNV of the component (from the component file).

getComponentViewlDs - A list of model view IDs.

getComponentWhiteboxElementIDs - List of white box element IDs of the component.

getCpuAddressSpacelDs - List of address space reference IDs of the cpu.

Published by IEC under license from IEEE. © 2009 IEEE. All rights reserved.



https://iecnorm.com/api/?name=e2b06d793de330df81795140ee8cf335

IEC 62014-4
IEEE Std 1685-2009 282

Constraint operations

— getDriveConstraintType - Indicates the type of drive constraint: function class.

— getDriveConstraintValue - Returns the drive constraint. Format depends on the constraint type.

— getLoadConstraintCount - Returns the load constraint count, the number of loads.

— getLoadConstraintType - Indicates the type of load constraint: function class.

— getloadConstraintValue - Returns the load constraint. Format is cell function and strength or cell
class and strength.

— getPortConstraintSetDriveConstraintIDs - List of drive constraint IDs of the port.

— getPortConstraintSetLoadConstraintIDs - List of load constraint IDs of the port.

— | getrortL onstramnt>etRange - LISt 0T the ICTU and right range oI a port reIrerenced by this Consir int set.

— | getPortConstraintSetReferenceName - Reference name of the given port constraint set.

— | getPortConstraintSetTimingConstraintIDs - List of timing constraint IDs of the port.
— | getTimingConstraintClockDetails - Indicates the clock name, clock edge, and delay“type.
— | getTimingConstraintValue - Returns the timing constraint value (cycle time pereentage).

Desigil operations
— |addAdHocConnection - Add new ad hoc connection.

— |addAdHocExternalPortReference - Add an external port reference tovan existing ad hoc conngction.

— |addAdHoclInternalPortReference - Add an internal port refererice to an existing ad hoc connfection.
An identical port reference must not already exist in the ad-hoc connection.

— |addComponentlnstance - Add new component instance:

— |addHierConnection - Add new hierarchical connection:

— |addHierarchicalMonitorInterconnection - AddZynew hierarchical interconnection betwieen a
component and monitor. If there is already a‘monitorInterconnection for the given compon¢ntRef/
componentlnterfaceRef, then the monitor ednnection is added to that element.

— |addInterconnection - Add new interconnéction between components.

— | addMonitorInterconnection - Add iew interconnection between a component and monitor. If there is
already a monitorInterconnection for the given componentRef/componentInterfaceRef, then the
monitor connection is added te'that element.

— | appendAbstractorlnstancé - Append a new abstractor instance to the interconnection.

— | getAdHocConnectionEXternalPortDetails - List for an external connection containing the pprtRef,
left, and right attfibute values.

— | getAdHocConnectionExternalPortReferencelDs - List of external ad hoc port reference elemgnt IDs.

— | getAdHoc€onnectionlnternalPortReferenceDetails - List for an internal connection containfng the
compenentRef, portRef, left, and right attribute values.

— | getAdHocConnectionlnternalPortReferencelDs - List of internal ad hoc port reference elemerjt IDs.

— LaetAdHocConnectionTiedValue - Get the tied vvalue for an ad hoc connection

— getComponentlnstancelD - Return the component instance ID of the named component instance in
the given design.

— getDesignAdHocConnectionIDs - List of ad hoc connection element IDs.
— getDesignComponentInstancelDs - Components instances IDs of the given design.

— getDesignHierConnectionIDs - List of hierarchical connection element IDs.
— getDesignlD - Get ID of the current or top design.

— getDesignInterconnectionAbstractorInstancelDs - List of abstractor instances IDs for this
interconnection.

— getDesignInterconnectionIDs - List of interconnection element IDs.
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— getDesignMonitorInterconnectionlDs - List of monitorInterconnection element IDs.
— getDesignVLNV - VLNV of the design.

— getHierConnectionDetails - List containing the interface name, component reference, and interface
reference.

— getlnterconnectionActivelnterfaces - Returns the active interfaces as a list: componentRef
interfaceRef componentRef interfaceRef.

— getMonitorInterconnectionlnterfaces - Returns the active interface and monitor interfaces as a list in
componentPathRef, = componentRef, componentInterface, = monitorPathRef, = monitorRef,
monitorInterface format; the active interface comes first in the list.

— removeAbstractorlnstance - Remove specified abstractor instance.

— |removeAdHocExternalPortReference - Remove an external port reference from existing. pd hoc
connection.

— |removeAdHoclInternalPortReference - Remove an internal port from existing ad hoc copnectign. The
ad hoc connection is removed when the last port reference is removed.

— | removeComponentInstance - Remove specified component instance.

— | removeHierConnection - Remove existing hierarchical connection.

— |removeHierarchicalMonitorInterconnection - Remove a hierarchical jinterconnection between a
component and monitor. When the last monitor referen€e is removed, the | entire
monitorInterconnection element will be removed.

— |removelnterconnection - Remove interconnection betweely components, and any abstragtors if
present.

— | removeMonitorInterconnection - Remove interconnection between a component and monitor{ When
the last monitor reference is removed, the entire mohitorInterconnection element will be remdved.

— | replaceAbstractorInstance - Replace specified.abstractor with new provided abstractor.

— | replaceComponentInstance - Replace specified component with new provided component.
Field dperations

— | getRegisterFieldAccess - The accessibility of the data in the field.

— | getRegisterFieldBitOffset - Bit offset of the fields LSB inside the register.

— | getRegisterFieldBitWidth +Width of the field in bits.

— | getRegisterFieldModifiedWriteValue - The modified write value for the field.

— | getRegisterFieldReadAction - The read action for the field.

— | getRegisterFieldTestConstraint - The test constraint required if the field can be tested with a[simple
register test.

— | getRegisterFieldTestable - True if the field can be tested with a simple register test.

— | getRegisterField Value - Enumerated bit field value.

— | gétRegisterFieldValuelDs - List of IDs for field values for the given register field.

— ECIRCgSIEIF e valueName - ENumerated name for s Tegister fictd vatue. Deprecated—use
getName.

— getRegisterFieldValueUsage - Enumerated bit field usage.

— getRegisterFieldVolatility - Indicates whether or not the data is volatile. The presumed value is false
if the element is not present.

— getRegisterFieldWrite ValueConstraintMinMax - The value of a write constraint.

— getRegisterFieldWrite ValueConstraintUseEnumerated Values - The write value constraint shall use
the enumerated values.

— getRegisterFieldWrite ValueConstraint WriteAsRead - The write value constraint is write as read.
— setRegisterFieldBitWidth - Set the width of the field in bits.
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File and fileset operations

getFileBuildCommandFlags - Flags of the file build command.
getFileBuildCommandFlagsIsAppend - Value of append attribute on the flag element.
getFileBuildCommandName - Name of the build command of the file.
getFileBuildCommandReplaceDefaultFlags - Indicates whether or not to replace default flags.
getFileBuildCommandTargetName - Target name of the file build command.
getFileBuilderCommand - Command of the file builder.

getFileBuilderFileType - FileType or userFileType of the file builder.
getFileBuilderFlags - Flags of the file builder.

getFileBuilderReplaceDefaultFlags - Value of the replaceDefaultFlags element of the file builder.

getFileDefineSymbollDs - List of define symbol IDs used in the file.

getFileDependencies - List of dependent locations for the file, typically directories.

getFileExportedNames - List of exported names of the file.

getFileHasExternalDeclarations - Indicates that the file includes external declarations required
top-level netlist file.

getFileImageTypes - List of image types of the file.

getFilelsIncludeFile - Indicates that the given file is an include file:

getFileLogicalName - Logical name of the file.

getFileLogicalNameDefault - Default attribute of logical name of the file.

getFileName - Get name of the given filelD.

getFileSetDependencies - List of dependent locations-for the fileSet, typically directories.
getFileSetFileBuilderIDs - List of file builder {Bs-used for this fileSet.

getFileSetFilelDs - List of file IDs of the fileSet.

getFileSetFunctionlDs - List of functionDs.

getFileSetGroupFileSetIDs - List of(fileSet IDs in this file set group.
getFileSetGroupName - Name pfifileSet group.

getFileSetGroups - List of group names of the fileSet.
getFileType - FileTypeyor userFileType of the file.
getFunctionArgumeéntDataType - Data type of the argument.

getFunctionArgumentIDs - List of argument IDs of the function of the fileSet.

getFunction®isabled - Indicates whether or not the function is disabled.

getFunctionEntryPoint - Entry point of the function.

getEunctionFilelD - File ID containing the function entry point.

getBunctionReplicate - Value of replicate attribute on function element.

getFunctionReturnType - Return type of the function.

getFunctionSourceFilelDs - List of source file IDs of the function of the fileSet.

getFunctionSourceFileName - Name of the source file.

getFunctionSourceFileType - FileType or userFileType of the source file.

setFileBuildCommandFlags - Set command flags for the given file builder.

setFileBuildCommandName - Set command name for the given file builder.

by the

setFileBuildCommandReplaceDefaultFlags - Set replace default flags for the given file builder.

setFileBuildCommandTargetName - Set target name for build command for the given file.

setFileBuilderCommand - Set command associated with file builder.
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setFileBuilderFlags - Set flags associated with the given file builder.

setFileBuilderReplaceDefaultFlags - Set value of replace default flags in file builder.

setFileName - Set name of the given file.

setFunctionDisabled - Set disable flag on function.

Generator operations

getGeneratorApiType - Api type of the generator.

getGeneratorExecutable - Executable name associated with the generator.

getGeneratorGroups - List of group names of the generator.

getGeneratorlsHidden - Value of hidden attribute on the generator.

Interfa

getGeneratorPhase - Phase number of the generator.

getGeneratorScope - Scope of the generator.

getGeneratorTransportMethods - List of transport methods of the generator.

Ce operations

Miscellaneous operations

getInterfaceAbstractionType VLNV - List of VLNV of the abstraction definition.
getInterfaceBusTypeVLNYV - List of VLNV of the bus definition.

getInterfaceMode - Mode of the interface: master, slave, systemymirforedMaster, mirrore
mirroredSystem, or monitor.

getInterfacePortMaplIDs - List of interface port map IDs.

getLogicalPhysicalMapIDs - List of the logical and physical’port map IDs.

getPortMapRange - List of left and right range of the'port map.

setPortMapRange - Set left/right range of an interfaee port map.

end - Terminate connection to the DE.
getChoiceEnumerationHelp - Value of the enumeration help attribute.
getChoiceEnumerationIDs - List of.ghoice enumeration IDs of the choice.

getChoiceEnumerationText - Vi@lue of the enumeration text attribute.

getChoiceEnumerationValue * Value of the enumeration element.
getChoiceName - Nameof the choice.

getDescription - Return the description of the specified element.
getDisplayName - Return the displayName of the specified element.
getErrorMeéssage - Get error message from prior callback.

getGeneratorContextComponentInstancelD - ID for the component instance associated Wi
currently invoked generator.

iSlave,

ith the

getldValue - Return the value of the spirit:id attribute on a ID.

getModelParameterDataType - Data type of the model parameter.

getModelParameterUsageType - Usage type of the model parameter.

getName - Return the name of the specified element.

getParameter]Ds - List of parameter IDs from the given element (any of which contains

spirit:parameter elements).

getUnconfiguredID - Return the unconfigured ID from a configured ID.

getValue - Get the value of a parameterID, fileDefinelDs, or argumentIDs.

getValueAttribute - Returns the value of the given attribute name on the elementID/value element.

getVendorAttribute - Get vendor-defined attribute from the given element.
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getVendorExtensions - Returns the complete XML text of the vendor extension element including

the spirit:vendorExtension tag, as a well-formed XML document.

getWarningCount - Return count of how many potentially incompatible API calls have been made.

getXMLForVLNV - Return XML of the IP-XACT object identified by the given VLNV.

init - API initialization function. Must be called before any other API call.

message - Send message level and message text to DE.

registerVLNV - Indicate to DE where the file resides for the IP-XACT element with the given

VLNV.

setValue - Set the value of a parameterID, fileDefinelDs, or argumentIDs.

+\ L =i Acttacalosat Sat o dats dattaalos ot 1 M 1 +
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setVendorExtensions - Set vendor extensions. See NOTE.

erations

getAllLogicalDirectionsAllowed - Get the value of the allLogicalDirectionAllowed attribute.

getClockDriverName - Name of the clock driver.

getClockDriverPeriod - Clock period of the given clock.

getClockDriverPeriodUnits - Units of the clock period of the given clock.

getClockDriverPulseDuration - Clock period of the given clock.

getClockDriverPulseDurationUnits - Units of the clock pulse ddration of the given clock.

getClockDriverPulseOffset - Clock pulse offset of the givemclock.
getClockDriverPulseOffsetUnits - Units of the clock pulse offset of the given clock.

getClockDriverPulseValue - Clock pulse value of the given clock.

getClockDriverSource - Source name of the clockK/driver.

getPortAccessHandle - Alternate name to bg.used when accessing this port.

getPortAccessType - Indicates the access'€ype for this port.

getPortClockDriverID - Element ID¢of clock driver element, if present.

getPortConstraintSetIDs - List ofteonstraint sets IDs of the port.

"nn

getPortDefaultValue - Defaultwalue of the port, if not set returns
getPortDirection - Direction of the port.

getPortMaxAllowed€oiinections - Maximum allowed connections for this transactional port.

getPortMinAllowedConnections - Minimum allowed connections for this transactional port.

getPortRange'sList of the left and right range of the port.
getPortServicelD - ID of element representing the service of a transactional port.

getRortSingleShotDriverID - Element ID of single shot driver element, if present.
getPortSingleShotPulseDuration - Clock period of the port.

getPortSingleShotPulseOffset - Clock pulse offset of the port.
getPortSingleShotPulseValue - Clock pulse value of the port.

getPortStyle - Returns wire or transactional to indicate the port style.
getPortTransactional TypeDefID - The type definition for a transactional portID.
getPortWireTypeDefIDs - List of typeDefs for a wire portID.

setClockDriverPeriod - Set period of the given clock port.

setClockDriverPulseDuration - Set pulse duration of the given clock port.

setClockDriverPulseOffset - Set pulse offset value of the given clock port.

setClockDriverPulseValue - Set pulse value of the given clock port.
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— setPortDefaultValue - Set default value of the given port.

— setPortRange - Set left/right range for the given port.

— setPortSingleShotPulseDuration - Set pulse duration of given single shot port.

— setPortSingleShotPulseOffset - Set pulse offset of given single shot port.

— setPortSingleShotPulseValue - Set pulse value of given single shot port.

Register file operations
— getRegisterFileAddressOffset - The offset from the base address.

— getRegisterFileDimensions - Dimensions of a register file array.

— getRegisterFileRange - The register file range in number of addressable units.

— | getRegisterFileRegisterFilelDs - List of IDs for the register files of the given register file.

— | getRegisterFileRegisterIDs - List of IDs for the registers of the given register file.

— | setRegisterFileRange - Set the register file range in addressable units.

Registér operations

— | getRegisterAccess - The accessibility of the data in the register.
— | getRegisterAddressOffset - The offset from the base address.

— | getRegisterAlternateGroups - Indicates the group names for an alternate’register.

— | getRegisterAlternateRegister[Ds - List of IDs for the alternate registers of the given register.

— | getRegisterDimensions - Dimensions of a register array.
— | getRegisterFieldIDs - List of IDs for the fields of the giyen register.

— | getRegisterResetMask - Mask to be ANDed with thewalue before comparing to reset value.

— | getRegisterResetValue - Register value at reset.

— | getRegisterSize - The register size in bits.

— | getRegisterVolatility - Indicates whether or'not the data is volatile.

— | setRegisterResetMask - Set the mask to\be ANDed with the value before comparing to reset value.

— | setRegisterResetValue - Set register value at reset.
— | setRegisterSize - Set the register size in bits.

Remay operations

— | getRemapStatePortIDs ' List of remap port IDs of a remap state.
— | getRemapStatePortPortID - Port ID for the remap state.

— | getRemapStatePortPortIndex - Index of the port if a vector for the remap state.

— | getRemapStatePortPortValue - Value of the port for the remap state.

Servic¢ operations

— | getAbstractionDefAbstractionServiceTypeDeflDs - List of type definitions fqr an
abstractionServicelD.

— getAbstractionDefServicelnitiative - Port service initiative from the abstraction definition.

— getServicelnitiative - Initiative of the service.

— getServiceTypeDefIDs - List of typeDefs for a servicelD.

Typedef operations

— getTypeDefConstrained - Is the type name constrained?

—  getTypeDeflmplicit - Is the type name implicit?

—  getTypeDefTypeDefinitions - List of type definition for the given type.

— getTypeDefTypeName - Name of the type.

— getTypeDefTypeViewlDs - List of type viewlDs for the given type.
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View operations

getViewDefaultFileBuilderIDs - List of default file builder IDs of the view.

getViewDesignlD - ID of the design associated with a hierarchical view.

getViewEnvldentifiers - List of environment identifiers of the view.

getViewFileSetIDs - List of fileSet IDs for fileSets referenced by the view.

getViewLanguage - View Language.

getViewLanguagelsStrict - Value of strict attribute on view language element.

getViewModelName - Get the model name for this view.
ViewPortC intSetlNs - C . 1D for ; by the i

getViewWhiteboxElementRefIDs - List of white box element reference IDs of the view.

box operations

G.7.2

G.7.2]

Descri

G.7.2,

Descri

G.7.2,

getWhiteboxElementDrivable - Indicates whether or not the white box element is drivable.

getWhiteboxElementRefID - White box element reference ID.

getWhiteboxElementRegisterIDs - Register reference IDs of the white box element.

getWhiteboxElementType - Type of the white box element.
getWhiteboxRefPathIDs - List of path IDs of the white box element.reference.

getWhiteboxRefPathName - Name of the white box referenge path element.

getWhiteboxRefPathRange - List of left and right range of.the white box reference path elemg

Abstraction definition operations
1 getAbstractionDefBusTypeVLNV

ption: Get VLNV of the bus definition.
Input: abstractionDefID of type xsd:string.
Returns: vinvVvalue of typespirit:soapStringArrayType.

2 getAbstractionDefExtends

ption: VLNV of the-abstraction definition being extended.
Input: abgtractionDefID of type xsd:string.
Returnsiszl nvvalue of type spirit:soapStringArrayType.

3.gétAbstractionDeflD

Description: ID for the abstraction definition with the given VLNV.

Input: vinvValue of type spirit:soapStringArrayType.
Returns: abstractionDefID of type xsd:string.

G.7.2.4 getAbstractionDefPortDefaultValue

Description: Default value for port when not connected.

Input: abstractionDefPortID of type xsd:string.

Returns: value of type xsd:string.

nt.
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