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SystemVerilog -

Part 2: Universal Verification Methodology Language Reference Manual

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC document(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interes bject dealt with
may participate in this preparatory work. International, governmental and non-govergmentajotganizations liaising
with the IEC also participate in this preparation.

IEEE Standards documents are developed within IEEE Societies and Standards ees of the
IEEE Standards Association (IEEE SA) Standards Board. IEEE develops a gh a“consensus
development process, approved by the American National Standards InstNute, wkj b ings™ogether volunteers
representing varied viewpoints and interests to achieve the final produg t necessarily members

fairness in the consensus development process, IEEE does
accuracy of any of the information contained in its standargds.

g, test, or verify the
documents is wholly

by agreement between the two

IEC collaborates closely with IEEE in accopda i 3 i
organizations. This Dual Logo InternationakStandard/was jojntly developéed b e |EC and IEEE under the terms

The formal decisions of IEC on technical ma early aspossible, an international consensus of
opinion on the relevant subjects since eag olmitteée has representation from all interested IEC
National Committees. The formal decisions of IE nical matters, once consensus within IEEE Societies
and Standards Coordinating determined by a balanced ballot of materially

IEC/IEEE Publications h

Committees/IEEE Societi
content of IEC/I
are used or for a j

sas-for international use and are accepted by IEC National
reasonable efforts are made to ensure that the technical
IEEE cannot be held responsible for the way in which they

(including IEC/IE klicatigns)Nranspargntly to the maximum extent possible in their national and regional
publications. Any n_any IEC/IEEE Publication and the corresponding national or regional
publication spatkbe

IEC and |EEK do notNy aftestation of conformity. Independent certification bodies provide conformity
assessme i insome areas, access to IEC marks of conformity. IEC and IEEE are not responsible

for any>service jed y independent certification bodies.

experts and members of technical committees and IEC National Committees, or volunteers of IEEE Societies and
the Standards Coordinating Committees of the IEEE Standards Association (IEEE 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.

IEC 62530-2/IEEE Std 1800.2 was processed through IEC technical committee 91: Electronics
assembly technology, under the IEC/IEEE Dual Logo Agreement. It is an International Standard.


http://standards.ieee.org/ipr/disclaimers.html

IEC 62530-2 Ed.1.0 - Preview only Copy via ILNAS e-Shop

IEC 62530-2:2021 © IEC 2021
IEEE Std 1800.2 ™-2017

The text of this International Standard is based on the following documents:

IEEE Std FDIS Report on voting
1800.2 (2017) 91/1713/FDIS 91/1725/RVD

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

The language used for the development of this International Standard is English.

The IEC Technical Committee and IEEE Technical Committee have decided that the contents
of this document will remain unchanged until the stability date indicated on the IEC website
under webstore.iec.ch in the data related to the specific document. At this date, the document

will be
e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

N
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Grateful acknowledgment is made for permission to use the following source material:

Accellera Systems Initiative—The Universal Verification Methodology (UVM)
pre-1IEEE Class Reference.

Abstract: The Universal Verification Methodology (UVM) that can improve interoperability, reduce
the cost of using intellectual property (IP) for new projects or electronic design automation (EDA)
tools, and make it easier to reuse verification components is provided. Overall, using this standard
will lower verification costs and improve design quality throughout the industry. The primary
audiences for this standard are the implementors of the UVM base class library, the implementors
of tools supporting the UVM base class library, and the users of the UVM base class library.

Keywords: agent, blocking, callback, class, component, consumer, drive nt, export, factory,
function, generator, IEEE 1800.2™, member, method, monitor, non-blocki q
resource, sequence, sequencer, transaction level modeling, verificatio
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These notices
and disclaimers, or a reference to this page, appear in all standards and may be found under the heading
“Important Notices and Disclaimers Concerning IEEE Standards Documents.” They can also be obtained on
request from IEEE or viewed at http://standards.ieee.org/IPR/disclaimers.html.

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a
consensus development process, approved by the American National Standards Ingtitute “ANSI”) which

itions relating to: results; and workmanlike effort.
ITH ALL FAULTS.”

IEC 62530-2 Ed.1.0 - Preview only Copy via ILNAS e-Shop

or her own independpnt 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.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE UPON
ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Published by IEC under licence from IEEE. © 2017 IEEE. All rights reserved.
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Translations

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE should be considered the
approved IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, or be relied upon as, a formal position of 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 iy dual rather than the
formal position of IEEE.

Comments on standards

regulatory requiremepts. 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

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
They are made available by IEEE and are adopted 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 these documents available for use and
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the
documents.

Published by IEC under licence from IEEE. © 2017 IEEE. All rights reserved.
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Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to
photocopy portions of any individual standard for company or organizational internal use or individual, non-
commercial use only. To arrange for payment of licensing fees, 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.

Updating of IEEE Standards documents

Users of IEEE Standards documents 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 igSuante of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists gf'the currentedition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every ten years. Whefi*a R g ten years

In order to determine whether a given document is the er it has been amended
through the issuance of amendments, corrigend IEEE-SA Website at http://

Errata

Errata, if any, for all IREE standarnds can be‘aceessed on)jthe IEEE-SA Website at the following URL: http://
standards.ieee.org/findstds/errata/index.htil. 'S

periodically. Q

Patents

Attention {§ ca y that implementation of this standard may require use of subject matter
covere blication of this standard, no position is taken by the IEEE with respect to the
exis of an¥ patent rights in connection therewith. If a patent holder or patent applicant has

SA Website at\http://Standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submittét is willing or unwilling to grant licenses under patent rights without compensation or
under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. 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.

Published by IEC under licence from IEEE. © 2017 IEEE. All rights reserved.
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Introduction

This introduction is not part of IEEE Std 1800.2-2017, IEEE Standard for Universal Verification Methodology
Language Reference Manual.

Verification has evolved into a complex project that often spans internal and external teams, but the
discontinuity associated with multiple, incompatible methodologies among those teams can limit
productivity. The Universal Verification Methodology (UVM) Language Reference Manual (LRM)
addresses verification complexity and interoperability within companies and throughout the electronics
industry for both novice and advanced teams while also providing consistency. While UVM is revolutionary,
being the first verification methodology to be standardized, it is also evolutionary, as it is built on the Open
Verification Methodology (OVM), which combined the Advanced Verification Methodology (AVM) with
the Universal Reuse Methodology (URM) and concepts from the e Reuse/Methodology (eRM).

Working
Group to help standardize verification methodology. Finally, the transaction { acilities
in UVM are based on what was developed by Open SystemC Initiative (Q

not an exact replication or re-implementation of the SystemC TLM libfa

Published by IEC under licence from IEEE. © 2017 IEEE. All rights reserved.
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