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This standard contains material originally published by the VSI Alliance and currently available in
the public domain (http://vsi.org/). Acknowledgment is made to the VSI Alliance, who developed
the VSIA-QIP v4.0 spreadsheet and macros, and the QIP Metric Users Guide Version 4.0
document from which some material in this standard was derived.

Abstract: A standard XML format for representing electronic design intellectual property (IP)
quality information, based on an information model for IP quality measurement, is defined. It
includes a schema and the terms that are relevant for measuring IP quality, including the software
that executes on the system. The schema and information model can be focused to represent
particular categories of interest to IP users. In the context of this document, the term IP shall be
used to mean electronic design intellectual property. Electronic design intellectual property is a
term used in the electronic design community to refer to a reusable collection of design
specifications that represent the behavior, properties, and/or representation of the design in
various media.

Keywords: AMS, analog and mixed signal, design environment, EDA, electronic design
automation, electronic system level, ESL, IEEE 1734, implementation constraints, MEMS,
microelectromechanical systems, QIP, Quality IP metrics, register transfer logic, RTL, SCRs,
semantic consistency rules, use models, verification IP, VIP, XML design meta data, XML
schema
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of
the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy
of any of the information or the soundness of any judgments contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a specific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards documents
are supplied “AS I1S.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase,
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about through developments in the
state of the art and comments received from users of the standard. Every IEEE Standard is subjected to review at least
every five years for revision or reaffirmation, or every ten years for stabilization. When a document is more than five
years old and has not been reaffirmed, or more than ten years old and has not been stabilized, it is reasonable to
conclude that its contents, although still of some value, do not wholly reflect the present state of the art. Users are
cautioned to check to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other
person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon his or
her independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, seek the
advice of a competent professional in determining the appropriateness of a given IEEE standard.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason,
IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an instant
response to interpretation requests except in those cases where the matter has previously received formal consideration.
A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations Manual
shall not be considered the official position of IEEE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal interpretation of the IEEE. At lectures, symposia, seminars, or educational courses, an
individual presenting information on IEEE standards shall make it clear that his or her views should be considered the
personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Recommendations to change the status of a stabilized standard should include a
rationale as to why a revision or withdrawal is required. Comments and recommendations on standards, and requests
for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board

445 Hoes Lane

Piscataway, NJ 08854-4141

USA
Authorization to photocopy portions of any individual standard for internal or personal use is granted by The Institute
of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center.
To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood

Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for
educational classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

This introduction is not part of IEEE Std 1734-2011, IEEE Standard for Quality of Electronic and Software Intellectual
Property Used in System and System on Chip (SoC) Designs.

The purpose of this standard is to provide a unified view of quality measures for electronic design
intellectual property (IP) to facilitate the use and integration of IP used in electronic system design. These
quality measures can be evaluated in the context of the end application to help determine suitability and
plan mitigation measures for potential integration gaps. This can enable the continuous improvement of IP
used for system design and verification by providing a mechanism for qualitative comparison between such
IP. The standard IP quality measures and characteristic exchange format defined can be incorporated into a
variety of electronic design automation (EDA) tools. The goal of this specification is to specify a quality
standard metric that will account for the variances in designing, verifying and testing the IP, which will
result in fair quality assessment, reducing the risk of schedule slip or mask spins due to faulty IP.

The working group consisted of electronic system, IP provider, semiconductor, and EDA companies, and
used the VSI Alliance Quality IP (QIP) metric as a baseline for the metrics. The data specified by the
standard is extensible in locations specified in the schema. This structure can be used as the basis of both
manual and automatic methodologies.

This standardization project provides electronic design and SoC engineers with a well-defined standard that
meets their requirements in evaluating and validating IP and enables a step function increase in their
productivity. This project also provides the EDA industry with a standard to which they can adhere and that
they can support in order to deliver their solutions in this area.

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 document 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-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.
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Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,

visit the IEEE-SA web site at http://standards.ieee.org.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.icee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/findstds/
interps/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 is not responsible for identifying
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity
or scope of Patents 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. Further
information may be obtained from the IEEE Standards Association.
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IEEE Standard for Quality of
Electronic and Software Intellectual
Property Used in System and
System on Chip (SoC) Designs

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 Scope

This specification defines a standard XML format for representing electronic design intellectual property
(IP) quality information, based on an information model for IP quality measurement. It includes a schema
and the terms that are relevant for measuring IP quality, including the software that executes on the system.
The schema and information model can be focused to represent particular categories of interest to IP users.
In the context of this document, the term /P shall be used to mean electronic design intellectual property.
Electronic design intellectual property is a term used in the electronic design community to refer to a
reusable collection of design specifications that represent the behavior, properties, and/or representation of
the design in various media.

1.2 Purpose

The purpose of this standard is to provide a unified view of quality measures for IP to facilitate the use and
integration of this IP used in electronic system design. This will enable the continuous improvement of IP
used for system design and verification by providing a mechanism for qualitative comparison between such
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IP. The standard IP quality measures and characteristic exchange format defined can be incorporated into a
variety of electronic design automation (EDA) tools.

1.3 Design environment

The IP quality specification is a mechanism to express and exchange information about design IP, its
development, data management, documentation, verification and validation processes, as well as evaluating
the quality and stability of the owning or development organization. While the XML description formats
are the core of this standard, describing the quality 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 expressions of that IP (e.g., models), through the evaluation
and manipulation of metadata descriptions of the IP such that the IP can be efficiently integrated into and
SoC and reused.

1.3.1 Design intellectual property

Quality IP (QIP) is structured around the concept of IP reuse. Electronic design intellectual property, or 1P,
is a term used in the electronic design community to refer to a reusable 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.

Examples of these collections may include the following:

a)  Design objects—This can include the following:
1)  Fixed HDL descriptions: Verilog”, VHDL'
2)  Verification IP descriptions: Verilog (see IEEE Std 1364™ [B2], IEC/IEEE 61691-1-1 [B1])?
3) Hardened IP descriptions: GDSII, LEF, LIB, LVS, Characterization Reports
4)  Software descriptions: C, C++, etc.
5)  HDL-specified verification IP (e.g., basic stimulus generators and checkers)

b) IP views—This is a list of different views (levels of description and/or languages) to describe the IP
object. These views include the following:

1) Design 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.

4)  Supporting scripts: synthesis, makefile, manufacturing test, etc.

1.4 QIP-compliant enabled implementations

Complying with the rules outlined in this subclause allows the provider of tools or IP to class their products
as QIP compliant. Conversely, any violation of these rules removes that naming right. This subclause first

! 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.

? The numbers in brackets correspond to that of the bibliography in Annex A
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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, and IPs.

a)  Parse validity
1)  Parsing correctness: Ability to read all QIP descriptions.

2)  Parsing completeness: Cannot require information that could be expressed in a QIP format to
be specified in a non-QIP format. Processing of all information present in a QIP document is
not required.

b) Description validity
1)  Schema correctness: Metrics are described using XML files that conform to the QIP schema.

2)  Usage completeness: Extensions to the QIP schema shall only be used to express information
that is not currently described in QIP. This information shall be forwarded to the IEEE 1734
committee for potential inclusion in a later release.

¢) Semantic validity

1) Semantic correctness: Adheres to the semantic interpretations of QIP data described in this
standard.

2)  Semantic completeness: Obeys all the semantic consistency rules described in Annex B.

These validity rules can be combined with the product class specific rules to cover the full QIP-enabled
space. The following subclauses describe the rules a provider has to check to claim a tool or DE is QIP
compliant.

A QIP-compliant DE or point tool may read descriptions based on multiple versions of the QIP schema. If

the DE or point tool does provide this capability, the effect shall be as if all of the descriptions had been
translated by an XSL Transform (XSLT), which converts descriptions from one version to the next.

1.4.1 Design environments

A QIP-enabled DE:

a)  Shall follow the parse validity requirements shown in 1.4.

b) Shall do so without losing any preexisting information when modifying any existing QIP
descriptions. In particular, it shall preserve any vendor extension data included in the existing QIP
description.

1.5 Conventions used
The conventions used throughout the document are included here.

QIP schema is case-sensitive.

1.5.1 Visual cues (meta-syntax)

Bold shows required keywords and/or special characters, e.g., addressSpace. For the initial definitional 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., rameGroup or boolean.
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