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SystemVerilog -

Part 2: Universal Verification Methodology Language Reference Manual

FOREWORD

1) 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,
Publi P "). Their
prepatation is entrusted to technical committees; any IEC National Committee interested in the subject [dealt with
may phrticipate in this preparatory work. International, governmental and non-governmental orgapizatiops liaising
with the IEC also participate in this preparation.

IEEE $tandards documents are developed within IEEE Societies and Standards Coordinating,Committges of the
IEEE Ptandards Association (IEEE SA) Standards Board. IEEE develops its standards‘through a qonsensus
develdpment process, approved by the American National Standards Institute, which/brings together Jolunteers
represjenting varied viewpoints and interests to achieve the final product. Volunteersrare/not necessarilyymembers
of IEEE and serve without compensation. While IEEE administers the process andwestablishes rules tp promote
fairnegs in the consensus development process, IEEE does not independently evaluate, test, or perify the
accurgcy of any of the information contained in its standards. Use of IEEE-Standards documents|is wholly
voluntpry. IEEE documents are made available for use subject to important\iotices and legal disclaifners (see
http://$tandards.ieee.org/ipr/disclaimers.html for more information).

IEC co¢llaborates closely with IEEE in accordance with conditions determined by agreement betweep the two
organifgations. This Dual Logo International Standard was jointly developed by the IEC and IEEE under|the terms
of thaff agreement.

2) The fdrmal decisions of IEC on technical matters express, as,nearly as possible, an international congensus of
opiniop on the relevant subjects since each technical committee has representation from all inter¢sted IEC
Natiorlal Committees. The formal decisions of IEEE on téchnical matters, once consensus within IEEE|Societies
and Standards Coordinating Committees has been reached, is determined by a balanced ballot of materially
interegted parties who indicate interest in reviewingithe proposed standard. Final approval of the IEEE ptandards
docunjent is given by the IEEE Standards Association (IEEE SA) Standards Board.

3) IEC/IHEE Publications have the form of recommendations for international use and are accepted by IE€ National
Comnittees/IEEE Societies in that sensexWhile all reasonable efforts are made to ensure 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 misinterpretationby_any end user.

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

5) IEC and IEEE do not provide any attestation of conformity. Independent certification bodies provide gonformity
assesgment services.and, in some areas, access to IEC marks of conformity. IEC and IEEE are not relsponsible
for any services carried out by independent certification bodies.

6) All us¢rs shouldwensure that they have the latest edition of this publication.

7) No liapility(shall attach to IEC or IEEE or their directors, employees, servants or agents including findividual
experts and,members of technical committees and IEC National Committees, or volunteers of IEEE Sodjeties and
the Stendards Coordinating Committees of the IEEE Standards Association (IEEE SA) Standards Boaid, 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.

8) 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.

9) 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. Itis an International Standard.
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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 amehded.
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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 implem

of too

Keyw
functiq
resou

s supporting the UVM base class library, and the users of the UVM base class library

entors

prds: agent, blocking, callback, class, component, consumer, driver, event{ export, factory,

n, generator, IEEE 1800.2™, member, method, monitor, non-blocking, phase, port, re
ce, sequence, sequencer, transaction level modeling, verification methedology

gister,
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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 Stgndards
Associfation (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards’ thrqugh a
conserfsus development process, approved by the American National Standards Institute (“ANSI”),| which
brings [together volunteers representing varied viewpoints and interests to achieve the fifal product IEEE
Standapds are documents developed through scientific, academic, and industry-based \fechnical working
groupsl Volunteers in IEEE working groups are not necessarily members of the dnstitute and parficipate
withoyt compensation from IEEE. While IEEE administers the process and establishes rules to pfomote
fairnesy in the consensus development process, IEEE does not independently evaluate, test, or vetlify the
accurafy of any of the information or the soundness of any judgments contained in its standards.

IEEE $tandards do not guarantee or ensure safety, security, health, or\environmental protection, or|ensure
against interference with or from other devices or networks. Implementers and users of IEEE Stgndards
documfents are responsible for determining and complyifig “with all appropriate safety, s¢curity,
envirohmental, health, and interference protection practices and all applicable laws and regulations.

IEEE dloes not warrant or represent the accuracy or centént of the material contained in its standardls, and
expresply disclaims all warranties (express, implied” and statutory) not included in this or any other
document relating to the standard, including, but:not limited to, the warranties of: merchantability; |fitness
for a pgrticular purpose; non-infringement; and'quality, accuracy, effectiveness, currency, or completepess of
materigl. In addition, IEEE disclaims any. @nd all conditions relating to: results; and workmanlike| effort.
IEEE gtandards documents are supplied\£AS IS” and “WITH ALL FAULTS.”

Use of|an IEEE standard is wholly.voluntary. The existence of an IEEE standard does not imply thgt there
are no pther ways to produce, test, measure, purchase, market, or provide other goods and services related to
the scdpe of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approyed and
issued|is subject to change brought about through developments in the state of the art and comments
receiv¢d from users of\the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional dr other
servicgs foryor.on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any
other gerson-or entity to another. Any person utilizing any IEEE Standards document, should rely upon his
or herlown independent jndgment in the exercise of reasonable care in any given circumstanced 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.
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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 ldctures,
sympogia, seminars, or educational courses, an individual presenting information on IEEE stafdards shall
make i clear that his or her views should be considered the personal views of that individualgather than the
formallposition of IEEE.

Comments on standards

Commgents for revision of IEEE Standards documents are welcome from any-interested party, regardless of
memb¢rship affiliation with IEEE. However, IEEE does not provide, cetisulting information or [advice
pertairfing to IEEE Standards documents. Suggestions for changes in documents should be in the foym of a
proposed change of text, together with appropriate supporting commndents. Since IEEE standards represent a
conserfsus of concerned interests, it is important that any respornses’to comments and questions also feceive
the copcurrence of a balance of interests. For this reasomyNNEEE and the members of its societifes and
Standapds Coordinating Committees are not able to provide/an instant response to comments or quistions
except|in those cases where the matter has previously been addressed. For the same reason, IEEE dpes not
respond to interpretation requests. Any person who.would like to participate in revisions to ar] IEEE
standafd is welcome to join the relevant IEEE working group.

Commients on standards should be submitted-to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854.USA

Laws and regulations

Users ¢f IEEE Standards documents should consult all applicable laws and regulations. Compliance with the
provisjons ©fyany IEEE Standards document does not imply compliance to any applicable regplatory
requirgments. Implementers of the standard are responsible for observing or referring to the apglicable
regula OTy 1cquiwuwulb. HEEEdoes TIOt, by the pu‘ulibaiiuu of 1ts biaudcudb, Ttermdto Urge actiom tirat 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.
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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 pf IEEE Standards documents should be aware that these documents may be superseded(at any time
by thefissuance 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 currént edition] of the
document together with any amendments, corrigenda, or errata then in effect.

Every |EEE standard is subjected to review at least every ten years. When a document is more than tep years
old angl has not undergone a revision process, 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 cautioried to check to determine that
they hgve the latest edition of any IEEE standard.

In ord¢r to determine whether a given document is the current€dition and whether it has been amended
through the issuance of amendments, corrigenda, or erratd, visit the IEEE-SA Website at | http://
ieeexplore.ieee.org/ or contact IEEE at the address listed previously. For more information about thel IEEE-
SA or [EEE’s standards development process, visit the IEEE-SA Website at http://standards.ieee.org.

Erratfa

Erratafif any, for all IEEE standards can be.accessed on the IEEE-SA Website at the following URL] http://
standafds.ieee.org/findstds/errata/index:html. Users are encouraged to check this URL for| errata
periodically.

Patents

Attentfon is called/fo the possibility that implementation of this standard may require use of subject|matter
coverefl by patefit pights. By publication of this standard, no position is taken by the IEEE with respect to the
existerjce or-validity of any patent rights in connection therewith. If a patent holder or patent applichnt has
filed a[statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the{ IEEE-
SA Wgbsite at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter 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.
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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,
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andard establishes the Universal Verification Methodology (UVM), a set of application progra
tes (APIs) that defines a base class library (BCL) definition)used to develop modular, scalab
e components for functional verification environments."The APIs and BCL are based on th
d for SystemVerilog, IEEE Std 18001

iIrpose

ation components and environments are\currently created in different forms, making interope
verification tools and/or geographically dispersed design environments both time consun
p and error prone. The results oflthe UVM standardization effort will improve interoperabil
the cost of repurchasing and\tewriting intellectual property (IP) for each new project or ele
automation (EDA) tool, as well as make it easier to reuse verification components. Overall, thd
dization effort will lower, verification costs and improve design quality throughout the industr]

pnventions used
nventions used throughout the document are as follows:

UNM-s case-sensitive.

mming
le, and
b [EEE

ability
ling to
ty and
ctronic
UVM

.

usage of UVM constructs in a simple context and do not define the full syntax.

1.3.1 Visual cues (meta-syntax)

Bold shows required keywords and/or special characters, e.g., uvim_component.

Italics shows variables or definitions, e.g., name or Globals.

Courier shows SystemVerilog examples, external command names, directories and files, etc.,

e.g., an implementation needs to call super.do_ copy.

nformation on references can be found in Clause 2.
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The asterisk (*) symbol, when combined with a prefix and/or postfix denoting a part of the
construct, represents a series of construct names with exactly this prefix and/or postfix, e.g., class
uvm_* port.

1.3.2 Return values

a) Equivalent terms:

1) “TRUE,” “True,” and “true” are equivalent to each other and used interchangeably throughout
this document.

2) “FALSE,” “False,” and “false” are equivalent to each other and used interchangeably
throughout this document.

b) | A bit value of 1 is treated as TRUE and 0 is treated as FALSE.
¢) | Conversely, TRUE refers to 1 and FALSE refers to O for return values.

d) | Datatypes returned:
1) Forabitorinteger, 1 (or 1 'bl)or 0 (1'b0) is acceptable.
2) For an enumerated type, TRUE or FALSE is acceptable.

e) | For functions that return TRUE/FALSE, if only one returned value is,defined (e.g., for TRUH), then
the opposite return value shall be inferred (for all other possibilities),

1.3.3 Inheritance

Class declarations shown in this document may be of the form<«lass 4 extends B. These declarations|do not
imply tlass A and class B are adjacent in the inheritance treejimplementations are free to have other lasses
betwegdn 4 and B in the inheritance tree, e.g.,

class X extends B;

// body of class X
endclass
class A extends X;

// body of class A
endclass

would fcomply.

The API and the semantics-of the API from a base class shall be present in any derived classes, unlgss that
API isfoverridden by an eXplicitly documented API within the derived class.

1.3.4 Pperation'order on equivalent data objects
The fuhctionality described in this document typically operates on a set of data objects. An implemepntation

and/or|the inderlying run-time engine may choose any operation order or sorting order for “equivalerjt data”
objects within the specified semantics.

As a result of this policy, results returned and/or sequential behavior and/or produced output may differ
between implementations and/or different underlying engines.

It is up to the user to establish an operation order if necessary.
1.3.5 uvm_pkg

All properties of UVM, including classes, global methods, and variables, are exported via the uvm_ pkg
package. They may be accessed via import or via the Scope Resolution operator (: :).


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2:2021 © IEC 2021
IEEE Std 1800.2 ™-2017 -15-

UVM does not require any specific time unit precision for uvm pkg.

All UVM methods that operate on values of type t ime, such as uvm_printer::print_time (see 16.2.3.11),
are subject to the time scaling defined in IEEE Std 1800™.,

1.3.6 Random stability

Any APIs that result in user code being executed are not guaranteed to be random stable. All other APIs are
guaranteed to be random stable, unless otherwise specified.
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2. Normative references

The following referenced documents are indispensable for the application of this standard (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.

IEEE Std 1800™, IEEE Standard for SystemVerilog—Unified Hardware Design, Specification, and
Verification Language.z’ 3

3. De

For th|
Dictio

31D

agent:
a drivq

blocki

compd

Tinitions, acronyms, and abbreviations

e purposes of this document, the following terms and definitions apply. The [EEFE’ Stq|
bary Online should be consulted for terms not defined in this clause. 4

pfinitions

An abstract container used to emulate and verify device under test (DUT) devices; agents enca
r, sequencer, and monitor.

hg: An interface where tasks block execution until they complete. See also: non-blocking.

nent: A piece of verification intellectual property (VIR) that provides functionality and interfa

consumner: A verification component that receives transactions from another component.

driver]
with th

A component responsible for executing-or otherwise processing transactions, usually inte]
e device under test (DUT) to do so.

environment: The container object that\defines the testbench topology.

export

. A transaction level modeling (TLM) interface that provides an implementation of methods ul

commuication. Used in Univérsal Verification Methodology (UVM) to connect to a port.

factor
the ex4

hook:

geners

method: A clas§ic,software design pattern used to create generic code by deferring, until ru|
ct specification‘of the object to be created.

A method. that enables users to customize certain behaviors of a component.

totry A verification component that provides transactions to another component. Also referred

ndards

bsulate

IcESs.

racting

sed for

h time,

toasa

produd

L

monitor: A passive entity that samples device under test (DUT) signals, but does not drive them.

non-blocking: A call that returns immediately. See also: blocking.

policy: A collection of settings used to apply an operation to a class.

2IEEE publications are available from the Institute of Electrical and Electronics Engineers (http://standards.ieee.org/).

3The IEEE standards or products referred to in Clause 2 are trademarks owned by the Institute of Electrical and Electronics Engineers,
Incorporated.

4IEEE Standards Dictionary Online is available at: http://ieecexplore.ieee.org/.
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port: A transaction level modeling (TLM) interface that defines the set of methods used for communication.

Used in Universal Verification Methodology (UVM) to connect to an export.
proxy: A class functioning as an interface to another component or class.

request: A transaction that provides information to initiate the processing of a particular operation.

response: A transaction that provides information about the completion or status of a particular operation.

scoreboard: The mechanism used to dynamically predict the response of the design and check the observed
response against the predicted response. Usually, refers to the entire dynamic response-checking structure.

sequeice: A Universal Verification Methodology (UVM) object that procedurally defines, 'a
transafctions to be executed and/or controls the execution of other sequences.

set of

sequelI]cer: An advanced stimulus generator that executes sequences that define the transactions provided

to the driver for execution.

singlefon: A design pattern where the creation of the class only has one instance'of that class.

test: Specific customization of an environment to exercise required functiehality of the device un
(DUT

testbench: The structural definition of a set of verification components used to verify a device un
(DUT) Also referred to as a verification environment.

transajction: A class instance that encapsulates information used to communicate between two o
compdnents.

user: Jomeone that uses the Universal Verification Methodology (UVM) base class library (BCL).

NOTE+-In this standard, user uses the classesyfunctions, methods, or macros defined herein.’
3.2 Apronyms and abbreviations

API application programming interface
BCL | base class library

DPI direct programming interface
DUT | device qnder test

EDA | electronic design automation

FIFO | firSt-in, first-out

ler test

ler test

[ more

HDL  hardware description language

IP intellectual property

RTL  register transfer level

TLM  transaction level modeling

UVM  Universal Verification Methodology

VIP verification intellectual property

SNotes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.
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4. UVM class reference

The UVM base class library provides the building blocks needed to quickly develop well constructed and
reusable verification components and test environments in SystemVerilog. All UVM API should maintain
random stability.

The UVM classes and utilities are divided into the following categories pertaining to their role or function.
The subsequent clauses of this standard give a more detailed overview of each category—and the classes
that comprise them.

Base—The basic building blocks for all environments are components, which do the actual work,
transaTions, WHICH convey INformation between Components, and poris, wWiich provide the intertacgs used
to conyey transactions. The UVM’s core base classes provide these building blocks. See Clause 5,

Reporting—The reporting classes provide a facility for issuing reports (messages)Wwith corsistent
formatting and configurable side effects, such as logging to a file or exiting simulations Reports cqn also
filter opt messages based on their verbosity, unique ID, or severity. See Clause 6.

Recording—The recording classes provide a facility to record transactions into a‘database using a consistent
API. Users can configure what gets sent to the back-end database, without knowing exactly hpw the
connedtion to that database is established. See Clause 7.

Factony—As the name implies, the UVM factory is used to_ mdnufacture (create) UVM objedts and
compopnents. A factory can be configured to produce an objectof a‘given type on a global or instanc¢ basis.
Factorjes allow dynamically configurable component hierarchies and object substitutions without haying to
modify their code or break encapsulation. See Clause 8.

Phasing—This category defines the phasing capabilityprovided by UVM. See Clause 9.

Synchnonization—These event and barrier synchronization classes can be used for process synchronijzation.
See Clhuse 10.

Contatners—These classes are type parameterized data structures that provide queue and pool servicgs. The
class-Hased queue and pool types.allow for efficient sharing of the data structures compared with their
SystemVerilog built-in counterparts. See Clause 11.

UVM TLM—The UVM (TLM library defines several abstract, transaction-level interfaces and the ports and
exports that facilitate their use. Each UVM TLM interface consists of one or more methods used to trgnsport
data, typically whole transactions (objects) at a time. Component designs that use UVM TLM ports and
export$ to communicate are inherently more reusable, interoperable, and modular. See Clause 12.

Compdnents=Components form the foundation of UVM. They encapsulate the behavior of drivers,

scorebbatds, and other objects in a testhench. The UVM base class library provides a set of predefined

component types, all derived directly or indirectly from uvm_component. See Clause 13.

Sequences—Sequences encapsulate user-defined procedures that generate multiple
uvm_sequence_item-based transactions (see 14.1). Such sequences can be reused, extended, randomized,
and combined sequentially and hierarchically in interesting ways to produce realistic stimulus to a DUT. See
Clause 14.

Sequencers—The sequencer serves as an arbiter for controlling transaction flow from multiple stimulus
generators. More specifically, the sequencer controls the flow of uvm_sequence_item-based transactions
(see 14.1) generated by one or more uvm_sequence #(REQ,RSP)-based sequences (see 14.3). See
Clause 15.
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Policies—Each of UVM’s policy classes performs a specific task for uvm_object-based objects: printing,
comparing, recording, packing, and unpacking (see 5.3). They are implemented separately from
uvm_object to allow for different ways to print, compare, etc., without modifying the object class being
utilized; e.g., a user can simply apply a different printer or compare policy to change how an object is
printed or compared. See Clause 16.

Register layer—The Register abstraction classes, when properly extended, abstract the read/write operations
to registers and memories in a design-under-verification. See Clause 17.

Macros—UVM provides several macros to help increase user productivity. See Annex B.

re and

retrievg both configuration time and run-time properties. See Annex C.

Package scope—This category defines a small list of types, variables, functions, and tasks defined in the
uvm_pkg scope. These items are accessible from any scope that imports the uvm pkg.Se€ Annex

T 17

Commpind line processor—This a general interface to the command line arguments-that were proviged for
the givlen simulation. See Annex G.
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5. Base classes

5.1 Overview

The UVM base class library defines a set of base classes and utilities that facilitate the design of modular,
scalable, and reusable verification environments. The basic building blocks for all environments are
components and the transactions they use to communicate.

a) uvm_object—All components and transactions derive from uvim_object (see 5.3), which defines an
interface of core class-based operations: create, copy, compare, print, sprint, record, etc. It also

defines interfaces for instance identification (name. type name n‘nir}np id_etc) and random s eding_

All derivatives of uvm_object are factory enabled, unless otherwise specified.

b) | uvm_component—The uvm_component class (see 13.1) is the base class fory'all| UVM
components. Components are quasi-static objects that exist throughout simulation This allows them
to establish structural hierarchy much like modules and program blocks. Compenents participate in
a phased test flow during the course of simulation. Each phase—build, conneét,tun, etc.—is defined
by a callback that is executed in precise order. Finally, the uvm_component also defines any
configuration, reporting, transaction recording, and factory interfaces.

¢) | uvm_transaction—The uvm_transaction (see 5.4) is the root base-Class for UVM transgctions,
which, unlike uvm_components (see 13.1), are transient in nature Mt extends uvm_object (see 5.3)
to include a timing and recording interface. Simple tradsactions can derive directly from
uvm_transaction, while sequence-enabled transactions~derive from uvm_sequence_item (see
14.1).

5.2 uym_void
The uym_void class is the abstract base class fortall UVM classes. It is an abstract class with o data
membgrs or functions. It allows for creation of géneric containers of objects, similar to a void pointef in the
C programming language. User classes derived directly from uvm_void inherit none of thel UVM
functidnality, but such classes may be placed in uvm_void-typed containers along with other UVM dbjects.

Class declaration

virtual class uvm_Wedd

5.3 uym_object

The uym_object.class is the abstract base class for all UVM data and hierarchical classes. Its primary| role is
to defipe a g€t of methods for such common operations as create (see 5.3.5.1), copy (see 5.3.8.1), compare
(see 513.94), print (see 5.3.6.1), and record (see 5.3.7.1). Classes deriving from uvm_object rjeed to

5.3.1 Class declaration

virtual class uvm object extends uvm void
5.3.2 Common methods
new

function new (
string name = ""
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Creates a new uvm_object with the given instance name. If name is not supplied, the object is unnamed.
5.3.3 Seeding
5.3.3.1 get_uvm_seeding

static function bit get uvm seeding()

Helper method for retrieving the UVM seeding enable value via uvm_coreservice_t::get uvm_seeding
(see F.4.3).

5.3.3.2set_uvm_seedinyg
sflatic function void set uvm seeding (bit enable)

Helperl method for setting the UVM seeding enable value via uvm_coreservice_t::set~uvin_seeding (see
F.4.4).

5.3.3.3 reseed
fynction void reseed()
This mjethod sets the seed of the object ensuring all objects have unique seeding values.
If the get_uvm_seeding method (see 5.3.3.1) returns O, then reseed does not perform any function.
5.3.4 ldentification
5.3.4.1 set_name

virtual function void set namg&) (
string name

Specifies the instance name of.this object, overwriting any previously given name from new (see 5)3.2) or
set_name.

5.3.4.2 get_name

virtual function string get name ()

Returnk the'name of the object, as provided by the name argument in the new constructor (see 5.3.2) or
set_name imethod (see 5.3.4.1)

5.3.4.3 get_full_name
virtual function string get full name ()

Returns the full hierarchical name of this object. The return value is the same as get_name (see 5.3.4.2), as
uvm_objects do not inherently possess hierarchy.

Objects possessing hierarchy, such as uvm_components (see 13.1), override the default implementation.

Other objects might be associated with component hierarchy, but are not themselves components. For
example, uvm_sequence #(REQ,RSP) (see 14.3) classes are typically associated with a uvm_sequencer
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#(REQ,RSP) (see 15.5). In this case, it is useful to override get full name to return the sequencer’s full
name concatenated with the sequence’s name. This provides the sequence a full context, which is useful
when debugging.

5.3.4.4 get_inst_id
virtual function int get inst id()

Returns a distinct integer for each distinct UVM object. At the time an object is created, an object identifier
is assigned to it, implicitly or explicitly, depending on which API creates the object. The ID of an object is
guaranteed to be unique to that object for the object’s lifetime. An implementation may reuse the ID of a
previopisly garbage collected object.

5.3.4.5 get_type
sflatic function uvm object wrapper get type()

Returnls the type-proxy (wrapper) for this object. The uvm_factory’s type-based override and cpeation
methodls (see 8.3.1) take arguments of uvm_object_wrapper (see 8.3.2).

This nfethod provides a common API for extensions of uvm_object tosuse when providing factory sfipport.
If an ektension of uvm_object supports factory creation, that extension should implement a static gdt_type
methodl that returns the appropriate uvm_object_wrapper (see(8.322).

This npethod is provided automatically when using the “uvm_object utils, ‘uvm_object_param _utils,
‘uvm_fcomponent_utils, and ‘uvm_component_param_utils macros (and their * begin and [*_end
variangs). See B.2.1.2 and B.2.1.3.

5.3.4.6 get_object_type
virtual function uvm objelt’ wrapper get object type()

the type-proxy (wrapper) for this object. The uvm_factory’s type-based override and cfeation
methodls (see 8.3.1) take argunients of uvm_object_wrapper (see 8.3.2). This method, if implementgd, can
be usefl as convenient means of supplying those arguments. This method is the same as the static gdt_type
methodl (see 5.3.4.5), but-it uses an already allocated object to determine the type-proxy to access (instead of

The dgfaultimplementation of this method does a factory lookup of the proxy using the return value from
get_typeiname (see 5.3.4.7). If the type returned by get_type_name is not registered with the factorly, then

a null andla 1o ot d
FaRorCsTetaeas

5.3.4.7 get_type_name
virtual function string get type name ()

This function returns the type name of the object, which is typically the type identifier enclosed in quotes. It
is used for various debugging functions in the UVM base class library and it is used by the factory for
creating objects.

This function shall be defined in every derived class.
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5.3.5 Creation

5.3.5.1 create

virtual function uvm object create (

)

string name = ""

The create method allocates a new object of the same type as this object and returns it via a base
uvm_object handle. Every class deriving from uvm_object, directly or indirectly, shall implement the

create

method.

The ddfault implementation of the create method returns null. Every class deriving from uvm_obje
implement the create method to return the newly allocated object of the same type as the derived cla

5.3.5.2 clone

virtual function uvm object clone()

The cl

5.3.6

pne method creates and returns an exact copy of this object.

Printing

The piinting methods, print (see 5.3.6.1) and sprint (see 5.3.6.2),"initiate a new print operation

object,

t shall
S.

bn this

To ensure correct printing operation, and to ensure a_censistent output format, the user shall use a

uvm_printer policy class (see 16.2). That is, instead of using"Sdisplay or string concatenations djrectly,

the do|
print fi

5.3.6.
£y
)
Prints
The pn
value {

(see F1

The fo

elds. See 16.2 for more information on printer,gutput formatting.
print

nction void print (
uvm printer printer = autl

his object to the target specified by the policy.
jnter argument provides the policy class to be used for this operation. If no printer is provided
1.1.4.13).

lowifig steps occur in order:

a)

If the policy’s active object depth (see 16.1.3.4) is 0, then flush (see 16.2.4.2) is called on the

| execute_op (see 5.3.13.1) and do_print (see 5.3.6.3) implementations shall use the policy’s APIs to

(or the

rovided is nudl);\the method shall use the default printer policy, as returned by get default_printer

printer

b)

¢)

policy.

print_object (see 16.2.3.1) is called on the printer policy, the name sent to print_object is

determined using get_root_enabled (see 16.2.5.8).

The value returned by the printer policy’s emit method (see 16.2.4.1) shall be directed
printer’s current File (see 16.2.5.11).

5.3.6.2 sprint

function string sprint (

)

uvm_printer printer = null
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The sprint method works just like the print method (see 5.3.6.1), except the output of the printer policy’s
emit method (see 16.2.4.1) is returned in a string rather than displayed.

5.3.6.3 do_print

virtual function void do print (

)

uvm_printer printer

The do_print method is a user-definable hook that allows users customization over what is printed beyond
the information provided by the field macros (see B.2.2) or do_execute_op method (see 5.3.13.1).

5.3.6.4 convert2string

virtual function string convert2string()

This virtual function has a default implementation that returns an empty string (" "), but:may be extended in

derive
5.3.7

To ens
instead
(see 5.]
on the

5.3.7.
£y
)
The re
The re
the val
record
5.3.7.]
v

)

| classes to provide object information in the form of a string. The format of-the)string is user-d
Recording
ure correct recording operation, the user shall use a uvm_recorder policy class (see 16.4). 1

of using implementation-specific API directly, the do_exéeute op (see 5.3.13.1) and do _|
B.7.2) implementations shall use the policy’s APIs to record ficlds. See Clause 7 for more infor]
recording classes.

record
nction void record (

uvm recorder recorder = null

cord method initiates a new recprd-operation on this object.
rorder argument provides.the"policy class to be used for this operation. If no recorder is provi
ue provided is null)s.the call is silently ignored. Otherwise, the object shall pass itself
|_object method (se€ 16.4.6.4) of the recorder.

P do_record

rtual function void do record (
uvim yrecorder recorder

cfined.

[hat is,
record
mation

led (or
to the

The do_record method is a user-definable hook that allows users customization over what is recorded
beyond the information provided by the field macros (see B.2.2) or do_execute_op method (see 5.3.13.1).

5.3.8 Copying

5.3.8.1 copy

function void copy (

uvm_object rhs,
uvm_copier copier = null
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The copy method copies the field values from rks into this object.

The copier argument provides the policy class to be used for this operation. If no copier is provided (or the
value provided is null), the method shall use the default copier policy, as returned by get_default_copier
(see F.4.1.4.19).

The following steps occur in order.
a) Ifthe policy’s active object depth (see 16.1.3.4) is 0, then flush (see 16.2.4.2) is called on the copier

policy.

146 6
TOTOT

b) L $ L 41\ = Had +la. 2 1. sl 4los s 4 17 d Ll L
eopy—objeet(see 4Hris-eaHed-on-thecoprerpoheywith-this-ebjeet-asths-andrhs-as+hs.
5.3.8.2 do_copy
virtual function void do_copy (
uvm object rhs
The dq_copy method is the user-definable hook called by the copy method‘(see 5.3.8.1). A derived clpss can

override this method to include its fields in a copy operation.

An implementation in a derived class should call super.do _¢opy and Scast the ris argumeni to the
derivedl type before copying.

5.3.9 Comparing

To ensure correct comparing operation, theuser shall use a uvm_comparer policy class (see 16.3). That is,
instead of using implementation-specific API directly, the do_execute_op (see 5.3.13.1) and do_cojmpare
(see 5.B.9.2) implementations shall use the policy’s APIs to compare fields.

5.3.9.1 compare
fynction bit compare (

uvm object rhg,

uvm_comparer_comparer = null

Compgdres the-eurfent object to rhs.

The cdmparer argument provides the policy class to be used for this operation. If no comparer is pfjovided
(or the value provided is null), the method shall use the default comparer policy, as returned by
get default comparer (see F.4.1.4.16).

The following steps occur in order:

a) If the policy’s active object depth (see 16.1.3.4) is 0, then flush (see 16.2.4.2) is called on the
comparer policy.

b) compare_object (see 16.3.3.4) is called on the comparer policy, with [hs set to this object and name
set to the return value of this object’s get name method (see 5.3.4.2).

¢) The value returned by compare_object (sece 16.3.3.4) shall be returned by compare.
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5.3.9.2 do_compare

virtual function bit do compare (
uvm_object rhs,
uvm_comparer comparer

The do_compare method is a user-definable hook that allows users customization over what is recorded
beyond the information provided by the field macros (see B.2.2) or do_execute_op method (see 5.3.13.1). A
derived class can override this method to include its fields in a compare operation. It shall return 1 if the
comparison succeeds, 0 otherwise.

A deriyed class implementation should call super.do compare to ensure its base class’ pfopefties, if
any, are included in the comparison. Also, the rAs argument is provided as a generic uvi_object. THus, the
derivedl class implementation needs to $cast rks to the type of this object before comparning.

5.3.10 Packing
5.3.10.1 pack, pack_bytes, pack_ints, and pack_longints

fynction int pack (
ref bit bitstream]],
input uvm packer packer = null

fynction int pack bytes (
ref byte unsigned bytestream[],
input uvm packer packer = null

fynction int pack ints (
ref int unsigned intstréam(],
input uvm packer packer = null

fynction int pack_longints (
ref longint ensigned longintstream(],
input uym\packer packer = null

The pack *_methods bitwise-concatenate this object’s properties into an array of bits, bytes, ints, or
longins\FHe methods are not virtual and shall not be overloaded. To include additional fields in p pack
operation, derived classes can override the do_pack method (see 5.3.10.2).

The optional packer argument specifies the packing policy. If this is not provided, the default as returned by
get_default_packer (see F.4.1.4.15) is used. See 16.5 for more information.

If the policy’s active object depth (see 16.1.3.4) is 0, then flush (see 16.5.2.2) is called on the packer policy
prior to packing any fields. After processing the object’s fields, the packer’s state is copied to the stream
array using the state retrieval method (see 16.5.3.2) of the same stream type.

The return value is the number of bits packed into the packer, as determined via
uvm_packer::get_packed_size (see 16.5.3.3).
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5.3.10.2 do_pack

virtual function void do pack (
uvm_packer packer

)

The do_pack method is the user-definable hook called by the pack methods (see 5.3.10.1). A derived class
can override this method to include its fields in a pack operation.

The packer argument is the policy object for packing, which is responsible for generating the final array of
packed data from the fields provided. It shall be an error to pass a value of null to the packer argument of
do_paplk—an+ i j e alue is
detectqd.

While [the unpacking order needs to match the packing order, the packing order does not need to| match
declargtion order itself.

5.3.11 Unpacking
5.3.11[.1 unpack, unpack_bytes, unpack_ints, and unpack_longints

fynction int unpack (
ref bit bitstream]],
input uvm packer packer = null

fynction int unpack bytes (
ref byte unsigned bytestream[],
input uvm packer packer = null

fynction int unpack ints (
ref int unsigned intstream|],
input uvm packer.packer = null

function int unpackvlongints (
ref longint(unsigned longintstream|],
input uvm packer packer = null

The uppack-*-methods extract this object’s property values from an array of bits, bytes, ints, or lgngints.
The objeet shall unpack fields in the same order in which they were originally packed.

The unpack_* methods are fixed (non-virtual) entry points that are directly callable by the user. To include
additional fields in the unpack operation, derived classes can override the do_unpack method (see
5.3.11.2).

The optional packer argument specifies the unpacking policy. If this is not provided, the default as returned
by get_default_packer (see F.4.1.4.15) is used. See 16.5 for more information.

Prior to unpacking any fields, the object shall set the internal state of the packer using the state assignment
method (see 16.5.3.1) of the same stream type.

The return value is the actual number of bits unpacked from the given array.
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5.3.11.2 do_unpack

virtual function void do_unpack (
uvm_packer packer

)

The do_unpack method is the user-definable hook called by the unpack method (see 5.3.11.1). A derived
class can override this method to include its fields in an unpack operation.

The packer argument is the policy object for unpacking, which is responsible for generating field values
from an array of packed data. See 16.5 for more information.

It shall be an error to pass a value of null to the packer argument of do_unpack, an implementation of
uvm_gbject::do_unpack shall generate an error message if a null value is detected.

NOTE+-As the underlying storage format of the uvm_packer (see 16.5) is unspecified, it is unsafe for users tojunpack
fields uking different types than the fields with which they were packed or to unpack fields in a,different order than the
fields ifp which they were packed.

5.3.19 Configuration

set_local

virtual function void set local (
uvm_resource base rsrc

This njethod provides write access to member properties by using a UVM resource (see C.2). The return
value ¢f get_name (see 5.3.4.2) for rsrc is used to deterfine the name of the property being access¢d. The
object designer can choose which, if any, properties,ate accessible and override this method.

5.3.13 Field operations
In addftion to explicit printing (see 5.3.6)srecording (see 5.3.7), copying (see 5.3.8), comparing (see|5.3.9),
packing (see 5.3.10), unpacking (see'$:3:11), and configuration (see 5.3.12) support, uvin_object proyides a
field operation mechanism that allows for a centralized definition of all operations that are supported for an
object]s fields.

5.3.13.1 do_execute_(op

virtual fuhction void do execute op(
uvm_field op op

The d )_execute op method is the user-definable hook called by the pnli(‘v class A derived class may
override this method to include its fields in the execution of the operation. The field macros (see B.2.2)
provide a default implementation of the do_execute op method that is available to the user.

5.3.13.2 uvm_field_op

uvm_field_op is the UVM class for describing all operations supported by the do_execute op function
(see 5.3.13.1).

5.3.13.2.1 Class declaration

class uvm field op extends uvm object
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5.3.13.2.2 Methods

uvm_field_op has the following methods (see 5.3.13.2.3 to0 5.3.13.2.11).

5.3.13.2.3 new

protected function new (

string name=""

Create
1s unng

5.3.13

v

Sets th|

The se

a)

b)

An err

5 a new object of type uvm_field _op with the given instance name. If name is not supplied; thd
med.

.2.4 set

rtual function void set(
uvm field flag t op type,
uvm _policy policy = null,

uvm object rhs = null

e operation op_type, policy, and rhs values.

t method takes three arguments as follows;

op_type—The operation type, as described using uvm_field_flag t (see F.2.1.2). A uvm_fi
can only represent a single operation at a time; it shall be an error if the reserved bits (see F.2)
the op_type argument match'more than one operation type.

policy—The policy class to be used for this operation. Operations that do not require a policy
may set the policy toull. The default value is null.

rhs—The right hand side value to be used for this operation. Operations that do not require
hand side objeet may set the s to null. The default value is null.

br shall \be generated if set is called twice without a flush call (see 5.3.13.2.11) between.

object

eld_op
1.1) of

object

a right

5.3.13

-2.5 get_op_name

virtual function string get op name ()

Return:

s the name associated with the operation, based on the assigned operation #ype (see Table 1).

get_ op_name shall generate an error message if set (see 5.3.13.2.4) has never been called on this
uvm_field_op or if flush (see 5.3.13.2.11) has been called more recently than set on this uvm_field_op.

The return value for types that are not listed in Table 1 is undefined.

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


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2:2021 © IEC 2021
-30- IEEE Std 1800.2 ™-2017

Table 1—Type names returned

Type of operation Name returned
UVM_PRINT print
UVM_RECORD record
UVM_PACK pack
UVM_UNPACK unpack
UVM_COPY copy
UVM_COMPARE compare
UVM_SET set

5.3.13.2.6 get_op_type
virtual function uvm field flag t get op type()
Returnk the type of operation.

get_op]_type shall generate an error message if set-(see 5.3.13.2.4) has never been called ¢n this
uvm_fiield_op or if flush (see 5.3.13.2.11) has been ¢alled more recently than set on this uvm_field |op.

5.3.13.2.7 get_policy
virtual function uvm policy, get policy ()
Returnk the policy object to be used when executing the operation.

get_pdlicy shall generate—an” error message if set (see 5.3.13.2.4) has never been called qn this
uvm_flield_op or if flush (s€e 5.3.13.2.11) has been called more recently than set on this uvm_field_|op.

5.3.13.2.8 get_rhs

virtuéalyfunction uvm object get rhs()

Returnsthe right-hand S1d€ 0bjCCt o bC used when €xecuting the opcration.

get_rhs shall generate an error message if set (see 5.3.13.2.4) has never been called on this uvm_field_op or
if flush (see 5.3.13.2.11) has been called more recently than set on this uvm_field_op.

5.3.13.2.9 user_hook_enabled
function bit user hook enabled()

Returns the current value of the user hook enabled bit. The value defaults to 1 and can only be setto 0 via a
call to disable_user_hook (see 5.3.13.2.10).
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The user hook enabled bit indicates whether the policy class should call the do_* method associated with its
operation after calling the do_execute_op method (see 5.3.13.1). For example, a uvm_printer (see 16.2)
will not call do_print (see 5.3.6.3) if user_hook enabled returns 0 after the printer has called
do_execute_op.

5.3.13.2.10 disable_user_hook
function void disable user hook()

Disables the call to the user hook by setting the return value of user_hook_enabled (see 5.3.13.2.9) to O.

5.3.13.2.11 flush

virtual function void flush ()

>
—
o

Resets|the uvm_field_op, allowing it to be reused. Future calls to uvm_field_op::get>® (see 5.3.13.2.
5.3.1312.8) shall generate errors unless set (see 5.3.13.2.4) is called again.

5.3.14 Active policy

The adtive policy methods are used to track which policy object (se€\16.1) is presently operating on an
object,

5.3.14.1 push_active_policy
virtual function void push active polig&y (

uvm _policy policy

Pusheq policy on to the internal policy staek-for this object, making it the current active policy, as refrieved
by get| active_policy (see 5.3.14.3). An‘implementation shall generate an error message if policy is ngll, and
the request will be ignored.

5.3.14.2 pop_active_policy

virtual function”/uvm policy pop active policy ()

Pops the current active policy off of the internal policy stack for this object. If the internal policy sthck for
this object is empty when pop_active_policy is called, then null is returned.

5.3.14.3 get_active_policy

virtual function uvm policy get active policy()

Returns the head of the internal policy stack for this object. If the internal policy stack for this object is
empty, null is returned.

5.4 uvm_transaction

The uvm_transaction class is the root base class for UVM transactions. Inheriting all the methods of
uvm_object (see 5.3), uvm_transaction adds a timing and recording interface.
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5.4.1 Class declaration

virtual class uvm_transaction extends uvm object
5.4.2 Methods
5.4.2.1 new

function new (

string name = ""
uvm component initiator = null

Initialipes a new transaction object. The name is the instance name of the transaction. If not supplied, then
the objlect is unnamed. The initiator is described in set_initiator (see 5.4.2.15).

5.4.2.2 accept_tr

fynction void accept tr (
time accept time = 0

Calling accept_tr indicates the transaction item has been received by a consumer component.

“Accept” refers to the consumer receiving an item, wherea$\ begin” (see 5.4.2.4) refers to the copsumer
acting pn an item. Those may or may not be coincident.

This fynction shall perform the following actions:

— | The transaction’s internal accept time\is set to the current simulation time, or to accept fime if
provided and non-zero. The accepttime may be any time, past or future. The default vglue of
accept_time shall be 0.

— |accept tr(0) istreated-asiifitis accept tr ($time).

— | The event at key accept-in the transaction’s event pool (see 5.4.2.14) is triggered. Any prgcesses
waiting on the this event'resume in the next delta cycle.

— | The do_accept_gr method (see 5.4.2.3) is called to allow for any post-accept action in derived
classes.

5.4.2.3 do_accept_tr

virgual protected function void do accept tr()

This user-definable callback is called by accept_tr (see 5.4.2.2) just before the accept event is triggered.
Implementations should call super.do_accept tr to ensure correct operation.

5.4.2.4 begin_tr
function int begin tr (

time begin time = 0

This function indicates the transaction has been started and is not the child of another transaction. Generally,
a consumer component begins execution of a transactions it receives.
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See 5.4.2.2 for more information on how the begin-time may differ from when the transaction item was
received.

This function shall perform the following actions:

The re
the har

5.4.2.

fu

This f
parent
(see 13

The p
parent|

This Y

The transaction’s begin time (see 5.4.2.17) is set to the current simulation time, or to begin time if
provided and non-zero. The begin_time may be any time, past or future, but shall not be less than the

accept time. The default value of begin_time shall be 0.

begin_ tr (0) means the current time and is valid as well.

uvm_object (see 5_3)_ is then calle?i, which records the current property values to 'th
transaction.

The do_begin_tr method (see 5.4.2.6) is called to allow for any post-begin action in‘defived ¢

The event at key begin in the transaction’s event pool (see 5.4.2.14) is triggered. Any pr
waiting on this event resume in the next delta cycle.

urn value is a transaction handle that is valid (non-zero) only if recording is enabled. The mea
dle is implementation specific.

b begin_child_tr
nction int begin child tr (
time begin time = 0,
int parent handle = 0
inction indicates the transaction has béen started as a child of a parent transaction gi

.1.6.4) to indicate the actual start of‘execution of this transaction.

rent handle is obtained by a'previous call to begin_tr (see 5.4.2.4) or begin_child_tr.
| handle is invalid (=0),.then this function behaves the same as begin_tr (see 5.4.2.4).

nction shall performthe following actions:

The transagtion’s begin time (see 5.4.2.17) is set to the current simulation time, or to begin |
provided and non-zero. The begin_time may be any time, past or future, but shall not be less t
accepfitime.

Ifrecording is enabled (see 5.4.2.12), a new database transaction is started with the same beg

If recording is enabled (see 5.4.2.12), a new database transaction is started with the same begi

n_time
from
S new

lasses.

CESSES

hing of

en by

| handle. Generally, a consumer component calls this method via uvm_component::begin_child_tr

If the

time if
han the

n_time

from

uvm_object (see 573)_ is then calle?l, which records the current property values to this new

transaction. Finally, the newly started transaction is linked to the parent transaction given by
parent_handle, using a uvm_parent_child_link (see 7.3.2). The default value of parent handle

shall be 0.

The do_begin_tr method (see 5.4.2.6) is called to allow for any post-begin action in derived classes.

The event at key begin in the transaction’s event pool (see 5.4.2.14) is triggered. Any processes

waiting on this event resume in the next delta cycle.

The return value is a transaction handle that is valid (non-zero) only if recording is enabled. The meaning of
the handle is implementation specific. This transaction handle can be used
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uvm_recorder::get_recorder_from_handle (see 16.4.5.2) to retrieve the uvm_recorder that was opened
for this transaction.

5.4.2.6 do_begin_tr

virtual protected function void do begin tr()

This user-definable callback is called by begin_tr (see 5.4.2.4) and begin_child_tr (see 5.4.2.5) just before
the event at key begin in the transaction’s event pool (see 5.4.2.14) is triggered. Implementations should
call super.do_begin tr to ensure correct operation.

5.4.2.T end_tr

function void end tr (
time end time = O,
bit free handle =1

This fpinction indicates the transaction execution has ended. Generally, @ consumer componert ends
executjon of the transactions it receives.

begin [tr (see 5.4.2.4) or begin_child_tr (see 5.4.2.5) shall have been-previously called for this call to be
succespful.

This fynction shall perform the following actions:

— | The transaction’s internal end time is set to the current simulation time, or to end_time if provided
and non-zero. The end time may be any nonsnegative time. The default value of end time shall be 0.

— | If recording is enabled and a database\transaction is currently active, the record method inherited
from uvm_object (see 5.3) is called;, which records the final property values. The uvm_reforder
associated with this transactionisclosed via a call to uvm_recorder::close (sece 16.4.4.2). If
free handle = 1, thexécorder is released and can no longer be linked (if supported by an
implementation). The defatlt)value of free handle shall be 1.

— | The do_end_tr methodis called to allow for any post-end action in derived classes.

— | The event at key-end in the transaction’s event pool (see 5.4.2.14) is triggered. Any prgcesses
waiting on this,event resume in the next delta cycle.

5.4.2.8 do_end tr

virtual/ protected function void do_end tr()

This user-definable callback is called by end_tr (see 5.4.2.7) just before the event at key end in the
transaction’s event pool (see 5.4.2.14) is triggered. Implementations should call super.do end tr to
ensure correct operation.

5.4.2.9 get_tr_handle
function int get tr handle()
Returns the handle associated with the transaction, as specified by a previous call to begin_child_tr (see

5.4.2.5) or begin_tr (see 5.4.2.4) with transaction recording enabled. If begin_child_tr or begin_tr have
not been called, or if is_active (see 5.4.2.13) returns 0, then get _tr_handle returns 0.
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5.4.2.10 enable_recording

function void enable recording (

uvm_tr stream stream
Turns on recording to the stream specified. Only one stream is tracked within the transaction, so further calls
to enable_recording overwrite the internally stored value.

If transaction recording is on (the default), then a call to record (see 5.3.7.1) is made when the transaction is
ended.

An enlor shall be generated if enable recording is called after accept_tr (see 5.4.2.2), begin. fr (see
5.4.2.4)), or begin_child_tr (see 5.4.2.5) but before end_tr (see 5.4.2.7).

5.4.2.11 disable_recording
fynction void disable recording()

Turns pff recording that has been enabled by a call to enable_recording (s¢e-5.4.2.10). This is effectively
identicpl to passing null to enable_recording.

An erfor shall be generated if disable recording is called after;accept tr (see 5.4.2.2), begin_fr (see
5.4.2.4)), or begin_child_tr (see 5.4.2.5) but before end_tr (see5.42.7).

5.4.2.12 is_recording_enabled

fynction bit is recording enabled()
Returns 1 if recording is currently on, O otherwise.
5.4.2.13 is_active

fynction bit is active()

Returnfs 1 if the transaction has been started, but has not been ended. Returns 0 if the transaction has not
been started or has ended.

5.4.2.14 get_event_pool

function uvm _event pool get event pool ()

Returns the event pool associated with the transaction (see 10.4.1).
5.4.2.15 set_initiator
function void set initiator (

uvm component initiator

Specifies initiator as the initiator of the transaction. The meaning of initiator is up to the user, e.g., the
initiator can be the component that produces the transaction. An implementation shall include the initiator
when printing (see 5.3.6) or recording (see 5.3.7).
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5.4.2.16 get_initiator

function uvm component get initiator()

Returns the component that produced or started the transaction, as specified by a previous call to
set_initiator (see 5.4.2.19).

5.4.2.17 get_accept_time, get_begin_time, and get_end_time

function time get accept time ()

fynetion—time—get—begin—timel)
fynction time get end time ()

Returns the time at which this transaction was accepted, begun, or ended, as by a previous call to acdept_tr
(see 5.#.2.2), begin_tr (see 5.4.2.4), begin_child_tr (see 5.4.2.5), or end_tr (see 5.4.2.7)!

5.4.2.18 set_transaction_id

function void set transaction id(
int id
Specifies this transaction’s numeric identifier to id. If not specified via this method, the transaction ID
defaulfs to - 1.
5.4.2.19 get_transaction_id

fynction int get transaction id()

Returns this transaction’s numeric identifiery which is -1 if not specified explicitly by set_transactfion_id
(see 5.4.2.18). -1 is not allowed as an id.

5.5 uym_port_base #(IF)

Transafction-level commiinication between components is handled via its ports, exports, imps, and spckets,
all of which derive from this class.

The uym_port 'base extends IF, which is the type of the interface implemented by derived port, pxport,
implerhentation, or socket. IF is also a t ype parameter to uvm_port_base.

1E—The interface tyne imnlemented by the subtune to this base nort.
P i ./ P T

uvm_port_base possesses the properties of components in that they have a hierarchical instance path and
parent.

5.5.1 Class declaration
virtual class uvm port base #(
type IF = uvm void

) extends IF

The default value of /F shall be uvm_void.
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5.5.2 Methods

5.5.2.1 new

function new (
string name,
uvm_component parent,
uvm_port type e port type,

int min size 0,
1

int max size

name 3nd parent are the uvm_component (see 13.1) constructor arguments.

port_tgpe can be one of UVM_PORT, UVM_EXPORT, or UVM_IMPLEMENTATION T(s¢e F.2.8).

S~

min_sige and max_size specify the minimum and maximum number of implementation (imp) ports to be
connedted to this port base by the end of elaboration. Setting max_size to —1 specifies no maximum,fi.e., an
unlimifed number of connections are allowed. The default value of min_size shall-be 0. The default vialue of
max_sjze shall be 1.
5.5.2.2 get_name

fynction string get name ()
Returnk the leaf name of this port.
5.5.2.3 get_full_name

virtual function string get ful® name ()
Returnk the full hierarchical name of thisport.
5.5.2.4 get_parent

virtual functiom'uvm component get parent())
Returnfs the handleto'this port’s parent, or null if it has no parent.

5.5.2.5 get_type_name

virtwal function string get type name ()

Returns the type name to this port. Derived port classes can implement this method to return the concrete
type. Otherwise, only a generic “uvm port”, “uvm export”, or “uvm implementation” is
returned.

5.5.2.6 min_size

function int min size()

Returns the minimum number of implementation ports to be connected to this port prior to
resolve_bindings being called (see 5.5.2.15).
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5.5.2.7 max_size

function int max size()

Returns the maximum number of implementation ports to be connected to this port prior to
resolve_bindings being called (see 5.5.2.15).

5.5.2.8 is_unbounded

function bit is unbounded()

Foraq
that th

5.5.2.

Py

For an
implen

5.5.2.
fu
fu
fu

Return

get_connected_to

re virtual function void get connected to(
ref uvm port base# (IF) list [string]

ort or export type, this function intends to fill a list with all of the ports, exports and implemen
s port is connected to.
0 get_provided_to

re virtual function void get provided o/
ref uvm port base# (IF) list [stringl

hentations to which this port has provided its implementation.
1 is_port, is_export, and.is-imp

nction bit is port()

nction bit is export ()

nction bdtis imp ()

5 1 ifthis'port is of the type given by the method name, O otherwise.

1A port

tations

implementation or export type, this funetion intends to fill a list with all of the ports, exports, and

5.5.2.

| 2°size

function int size ()

Returns the number of implementation ports connected to this port. The value is not valid before the
end of elaboration phase, as port connections have not yet been resolved.

5.5.2.13 set_default_index

function void set default index (

int index
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Specifies the default implementation port to use when calling an interface method. This method should only
be called on UVM_EXPORT types. The value shall not be specified before the end of elaboration
phase. Use size (see 5.5.2.12) to retrieve the valid range for index. If set_default_index is not called, the
default shall be 0.

5.5.2.14 connect

virtual function void connect (
uvm_port base # (IF) provider

a) | The types of their /F parameters shall be identical.

b) | The provider’s interface type (blocking, non-blocking, analysis, etc.) shall be compatible, ¢.g., an
uvm_blocking put port #(T) is compatible with an uvm put export #(T) and
uvm blocking put imp # (T) because the export and imp provide the interface r¢quired
by the uvm blocking put port.

c) | Ports of type UVM_EXPORT (see F.2.3) shall only connect to other@xports or imps.

d) | Ports of type UVM_IMPLEMENTATION (see F.2.3) shall not be{connected, as they are bgund to
the component that implements the interface at the time of construction.

In addjtion to type-compatibility checks, the relationship between this port and the provider port fis also
checkdd if the port’s check connection_relationships configiration has been specified. By defatlt, the
parent/child relationship of any port being connected to this,port is not checked.

This fynctionality can be disabled using the configuration and resources classes (see Annex C). The port
shall pheck for a field named check connection relationships of the resourc¢ type
uvm_resource# (uvm _bitstream t) With’'a scope matching the port’s full name (see 5.5.2.3). A
value ¢f 0 disables the check, any other value enables the check.

Relatignships, when enabled, are checked are as follows:

— | If this port is an UVM_JPORT type (see F.2.3), the provider shall be a parent port, or a sibling|export
or implementation port:

— |If this port is dn ,UVM_EXPORT type (see F.2.3), the provider shall be a child export or
implementation\port.

If any felationship/check is violated, a warning shall be issued.

5.5.2.15@esolve_bindings

virtual function void resolve bindings()

This method is automatically called just before entering the end of elaboration phase. It recurses
through each port’s fanout to determine all the imp destinations. It then checks against the required min and
max connections. After resolution, size (see 5.5.2.12) returns a valid value and get_if (see 5.5.2.16) can be
used to access a particular imp.

5.5.2.16 get_if

function uvm port base # (
IF
) get if(int index=0)
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Returns an implementation (imp) port at the given index from the array of imps to which this port is
connected. Use size (see 5.5.2.12) to retrieve the valid range for index. This method should only be called at
the end of elaboration phase or after, as port connections are not resolved before then. The default
value of index shall be 0.

5.6 uvm_time
Canonical time type that can be used in different time scales.

This time type is used to represent time values in a canonical form that can bridge different time scales and
time p cectstons:

5.6.1 Class declaration
class uvm time
5.6.2 Common methods
5.6.2.1 new
fynction new (
string name = "uvm time",
real res = 0

Initialifes a new canonical time object.

The cqnonical time value of the object is initialized to 0. If a resolution is not specified, the default
resolutiion, as specified by set_time_resolution (see 5.6.2.2), is used.

5.6.2.2 set_default_time_resolution
sffatic function void, set default time resolution (
real res
res spqcifies the défault canonical time resolution; this shall be a power of 10.

By defhult, the default resolution is 1. 0e-12 (ps).

5.6.2.3get_name

function string get name ()
Returns the name of this instance.
5.6.2.4 reset

function void reset ()

Resets the canonical time value to 0.
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5.6.2.5 get_realtime

function real get realtime(

Return

time scaled,

real secs = 1.0e-9

s the current canonical time value, scaled for the caller’s time scale.

scaled shall be a time literal value that corresponds to the number of seconds specified in secs (1ns by

default ha 3 alvaluetha > ual-to-the-current-time-scale-

Increm

tisat
corresj
is greal

5.6.2.

fu

Decrer

tisat
corresj
is greal

nction void incr(

real t,
time scaled,

real secs = 1.0e-9

ents the current canonical time value by the specified numbet,of scaled time units.

me value expressed in the scale and precision of theealler. scaled shall be a time literal val
onds to the number of seconds specified in secs (1 s by default); it has to be a time literal val
er or equal to the current time scale.

f decr

nction void decr (
real t,
time scaled,

real secs = 1.0e-9

hents the current . canonical time value by the specified number of scaled time units.

me valug expressed in the scale and precision of the caller. scaled shall be a time literal val
onds-to.fhie number of seconds specified in secs (1ns by default); it has to be a time literal val
erlor equal to the current time scale.

ue that
ue that

ue that
ue that

5.6.2.8 get_abstime

function real get abstime (

real secs

Returns the current canonical time value, in the number of specified time units, regardless of the current time

scale o

secs 18

f the caller.

the number of seconds in the desired time unit, e.g., 1e-9 for nanoseconds.
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5.6.2.9 set_abstime
function real set abstime (

real t,
real secs

Specifies the current canonical time value, in the number of specified time units, regardless of the current
time scale of the caller.

secs is the number of seconds in the desired time unit, e.g., 1e-9 for nanoseconds.



https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2:2021 © IEC 2021
IEEE Std 1800.2 ™-2017 —43 -

6. Reporting classes

6.1 Overview

The reporting classes provide a facility for issuing reports with consistent formatting. Users can configure
what actions to take and what files to send output to based on report severity, ID, or both severity and ID.
Users can also filter messages based on their verbosity settings.

The primary interface to the UVM reporting facility is the uvm_report_object (see 6.3) from which all
uvm_components extend (see 13.1). The uvm_report_object delegates most tasks to its internal
uvm_ — 3 f T on the
configpred verbosity setting, it sends the report to the central uvm_report_server (see 6.5.1) for-fo
and processing.

6.2 uym_report_message
The uym_report_message is the basic UVM object message class. It provides theields that are common to
all megsages. The report message object can be initialized with the common_fields (see 6.2.2) and|passes
through the whole reporting system (i.e., report object, report handler,, réport server, report catcher)) as an
object| The additional elements can be added/deleted to/from the message object anywhere in the reporting
systenl, and can be printed or recorded along with the common fields:
6.2.1 Class declaration

class uvm report message extends uvm_gokject
6.2.2 Common methods
6.2.2.1 new

fuynction new (
string name = "uvm r€port message"
Createp a new uvm_report_message object.

6.2.2.2 new_report_message

sflatic_function uvm_ report message new_report message (

s¥ring name = "uvm report message"

Creates a new uvim_report_message object. This function is the same as new (see 6.2.2.1), however this
method will preserve the random stability of the calling thread. While it is legal to call this method from a
non-thread context, the random stability of the non-thread context is not guaranteed.

6.2.2.3 do_print

virtual function void do print(
uvm_printer printer
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The uvm_report message implements uvm_object::do_print (see 5.3.6.3) such that the
uvm_report_message::print method provides a UVM printer formatted output of the message.

6.2.3 Infrastructure references
6.2.3.1 get_report_object and set_report_object

virtual function uvm report object get report object()

virtual function void set report object(
uvm_report object ro

)

Returnk or specifies the uvm_report_object (see 6.3) that originated the message.
6.2.3.2 get_report_handler and set_report_handler
virtual function uvm report handler get report handler ()
virtual function void set report handler (

uvm report handler rh

Returnfs or specifies the uvm_report_handler (see 6.4) that is. tesponsible for checking whetlier the
message is enabled, may be upgraded/downgraded, etc.

6.2.3.3 get_report_server and set_report_server

virtual function uvm report server get report server()

virtual function void set report\server (
uvm_report server rs

Returns or specifies the uvm_report_server (see 6.5.1) that is responsible for servicing the megsage’s
actiony.

6.2.4 Message fields

6.2.4.1 get_severity'and set_severity

virtual sfurnction uvm severity get severity()

vir€wal function void set severity(
bvm severit ev

Returns or specifies the severity (UVM_INFO, UVM WARNING, UVM ERROR, or UVM FATAL) of the
message.

6.2.4.2 get_id and set_id
virtual function string get id()
virtual function void set id(

string id

)
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Returns or specifies the id of the message. The value of this field is completely under user discretion. See
6.4.

6.2.4.3 get_message and set_message
virtual function string get message ()

virtual function void set message (
string msg

Returnf or specifies a user message content string.
6.2.4.4 get_verbosity and set_verbosity
virtual function int get verbosity()
virtual function void set verbosity(
int ver
Returns or specifies the message verbosity threshold value. This value-is compared against settingg in the
uvm_geport_handler (see 6.4) to determine whether this message€is-executed.
6.2.4.5 get_filename and set_filename
virtual function string get filenamel]
virtual function void set filenanig(
string fname
Returnk or specifies the file from which the message originates.
6.2.4.6 get_line and set_line
virtual functdon’int get line()

virtual funetion void set line(
intskh

Returns or specifies the line in the file from which the message originates.
6.2.4.7 get_context and set_context

virtual function string get context()

virtual function void set context(

string cn

Returns or specifies the optional user-supplied string that is meant to convey the context of the message.
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6.2.4.8 get_action and set_action
virtual function uvm action get action()
virtual function void set action(
uvm action act
Returns or specifies the action(s) the uvm_report_server (see 6.5.1) performs for this message.

6.2.4.9 get_file and set_file

virtual function UVM FILE get file()

virtual function void set file(
UVM_FILE fl

Returng or specifies the file to which the message is written when the message’s action is UVM_LOG.
6.2.4.10 set_report_message

virtual function void set report message (
uvm severity severity,

string id,

string message,

int verbosity,

string filename,

int line,

string context name

Specifies all the common fields of the report message in one function call.

6.3 uym_report_object

The uym_report\object provides an interface to the UVM reporting facility. Through this inferface,
variou messages can be issued that occur during simulation. Users can configure what actions are taen and
what flle(s)\are output for individual messages from a particular report object or for all messages ftom all
report pbjects in the environment. Defaults are applied where there is no explicit configuration.

Most methods in uvm_report_object are delegated to an internal instance of a uvm_report_handler (see
6.4), which stores the reporting configuration and determines whether an issued message should be
displayed based on that configuration. Then, to display a message, the report handler delegates the actual
formatting and production of messages to a central uvm_report_server (see 6.5.1).

A report consists of the message fields described in 6.2.4. It may optionally include the filename and line
number from which the message came. If a report has a verbosity level greater than the configured
maximum verbosity level (see 6.3.4.1) of its report object, it is ignored. If a report passes the verbosity filter,
in effect, the report’s action is determined. If the action includes output to a file, the configured file
descriptor(s) are determined.
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b)

Actions—These can be set for severity, id, and the (severity,id) pair. See 6.3.5.2.

Default actions—The following list highlights the default actions assigned to each severity. These

can be overridden by any of the set_*_action methods.
1) UVM INFO—UVM DISPLAY

2) UVM WARNING—UVM DISPLAY

3) UVM_ERROR—UVM DISPLAY \ UVM_ COUNT

4) UVM_FATAL—UVM DISPLAY \ UVM_ EXIT

File descriptors—These can be specified as (in increasing priority) default, severity level, id, or

(severity, id) pair. File descriptors are of UVM_FILE type (see F.2.8). It is the user’s respon
to open and close them.

sibility

d)

6.3.1
cl

6.3.2

fu

Create
6.3.3
6.3.3.
£y
Return
6.3.3.]

£

Default file handle—The default file handle is 0, which means reports are not sent to a file ey
any of the set_*_file methods.

Class declaration

ass uvm_report object extends uvm object

Common methods

new

nction new (
string name = ""
E a new report object with the given name.
Reporting
uvm_get_report_object
nction uvm report object uvm get report object ()
5 this uvm_report_object. See also F.3.2.1.
P uvm_report, enabled
nction ANt uvm report enabled(
int_wverbosity,

uvin yseverity severity = UVM INFO,
string id = ""

en if an

UVM_LOG attribute is specified in the action associated with the report. This can be ovetridden by

Returns 1 if the configured verbosity for this severity/id is greater than or equal to verbosity, else returns 0.

The de

fault value of severity shall be UVM INFO.

See also 6.3.4.1 and F.3.2.2.

6.3.3.3 uvm_report, uvm_report_info, uvm_report_warning, uvm_report_error, and
uvm_report_fatal

virtual function void uvm report (

uvm_severity severity,
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string id,

string message,

int verbosity = (severity ==
uvm_severity' (UVM ERROR))
UVM NONE : (severity ==

uvm_severity' (UVM FATAL))
UVM_NONE : UVM MEDIUM,
string filename = "",
int line = O,
string context name = "",
bit report enabled checked = 0

?

?

IEC 62530-2:2021 © IEC 2021
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virtual function void uvm report info(
string id,

string message,

int verbosity = UVM MEDIUM,

string filename = "",

int line = 0,

string context name = "",

bit report enabled checked = 0

virtual function void uvm report warning(
string id,

string message,

int verbosity = UVM MEDIUM,

string filename = "",

int line = 0,

string context name = "",

bit report enabled checked =0

virtual function void uvm(rzeport error (
string id,

string message,

int verbosity =.UVM NONE,

string filename)= "",

int line = 0.,

string context name = "",

bit repdrt enabled checked = 0

virtdal function void uvm report fatal (

trirg—tcy
string message,
int verbosity = UVM NONE,
string filename = "",
int line = O,
string context name = "",
bit report enabled checked = 0

These are the primary reporting methods in UVM. Using these instead of $display and other ad hoc
approaches ensures consistent output and central control over where output is directed and any actions that
result. All reporting methods have the following arguments, although each has a different default verbosity:
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d)

id—A string containing the id for the report or report group that can be used for identification and
therefore targeted filtering. An individual report’s actions and output file(s) can be configured using
this 1d string.

message—The message body as a single string.

verbosity—A string containing the message body, indicating its relative importance. If this number
is less than or equal to the maximum verbosity level (see 6.3.4.3), then the report is issued, subject to
the configured action and file descriptor specifications. Verbosity is ignored for warnings, errors,
and fatals. However, if a warning, error, or fatal is demoted to an info message using the
uvm_report_catcher (see 6.6), then the verbosity is taken into account.

filename/line (optional)—A string containing filename and an integer for line number defining the

e)

6.3.3.4

v

tocatiom fromm wiicih the Teport was issued: 1 speciticd; thetocation s disptayed i the outpyt. The
default value of filename shall be an empty string (" ") and the default value of line shallbe™d.

context_name (optional)—The string context from where the message is originating. (This can be the
%m of a module, a specific method, etc. The default value of context name shall b¢ an empty string
(" ").
report_enabled checked (optional)—This bit indicates if the currently provided message hds been
checked as to whether the message should be processed. If it has ndtybeen checked, it will be
checked as part of the uvm_report function. The default value shall be 0.

| uvm_process_report_message

rtual function void uvm process_report megsage (
uvm_report message report message

This njethod takes a preformed uvm_report_message (see 6.2), populates it with the report objept, and

passes

6.3.4)

6.3.4.

fy

Return
get_ve

it to the report handler for processing; see.6.4.7.

Verbosity configuration
get_report_verbosity_level

nction int get repert verbosity level (

uvm_severity Geyerity = UVM INFO,

string id =\'"

5 the verbosity level in effect for this object. This function calls the underlying report handler
rbosity) level (see 6.4.3.1).

6.3.4.

get_report_max_verbosity_level

function int get report max verbosity level ()

Return

s the maximum verbosity level in effect for this report object.

6.3.4.3 set_report_verbosity_level

function void set report verbosity level (

int verbosity level
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Specifies the maximum verbosity level for reports for this component. This function calls the underlying
report handler set_verbosity level (see 6.4.3.2).

6.3.4.4 set_report_id_verbosity and set_report_severity_id_verbosity
function void set report id verbosity (

string id,
int verbosity

function void set report severity id verbosity (

uvm_severity severity,
string id,
int verbosity

These methods associate the specified verbosity threshold with reports of the givendseverity, id, or sqverity-
id pair| These functions call the underlying report handler set_id_verbosity or set_severity id_verposity,
respectively (see 6.4.3.3).

6.3.5 Action configuration
6.3.5.1 get_report_action
fynction int get report action(

uvm_severity severity,
string id

Returns the action associated with reports having the given severity and id. This function cqlls the
underlying report handler get_action (see'6.4.4.1).

6.3.5.2 set_report_severity_action, set_report_id_action, and set_report_severity_id_action

fynction void set_¥eport severity action (
uvm_severity~Severity,

uvm_actiomaction

fynction=void set report id action (
steing id,

uvm action action

function void set report severity id action (
uvm severity severity,
string id,

uvm_action action

These methods associate the specified action or actions with reports of the given severity, id, or severity-id
pair. These functions call the underlying report handler set severity action, set id action, or
set_severity id_action, respectively (see 6.4.4.2).
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6.3.6 File configuration

6.3.6.1

get_report_file_handle

function int get report file handle(

uvm severity severity,
string id

Returns the file descriptor associated with reports having the given severity and id. This function calls the
underlying report handler get_file_handle (see 6.4.5.1).

set_r

£

fy

fu

fu

These fmethods configure the report-Handler to direct some or all of its output to the given file descript

F2.8).

set_seyerity id_file, respectively (see 6.4.5.2).

6.3.7 Dverride configuration

fy

6.3.6.f set_report_default_file, set_report_id_file, set_report_severity_file, and

port_severity_id_file

nction void set report default file (
UVM FILE file

nction void set report id file (
string id,
UVM FILE file

nction void set report severity file (
uvm_severity severity,
UVM FILE file

nction void set report severity id file (
uvm_severity severity,
string id,
UVM_FILE file

These functions call thelunderlying report handler set_default_file, set_id_file, set_severity |

set_report_severity override and set_report_severity id_override

nctioh void set report severity override (
Uvfm severity cur severity,

uvm_severity new_severity

function void set report severity id override(

uvm_severity cur severity,
string id,
uvm_ severity new severity

br (see
file, or

These methods provide the ability to upgrade or downgrade a message in terms of severity given the severity
and id. These functions call the underlying report handler set severity override
set_severity id_override, respectively (see 6.4.6).
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6.3.8 Report handler configuration
6.3.8.1 get_report_handler
function uvm report handler get report handler ()
Returns the underlying report handler to which most reporting tasks are delegated.
6.3.8.2 set_report_handler

function void set report handler (

uvm_report handler handler
Specifies the report handler, overwriting the previous value. This allows more than one cémponent tp share
the sarhe report handler.
6.3.8.3 reset_report_handler

fynction void reset report handler ()

Resets|the underlying report handler to its default settings (see 6.4.2.1):"This clears any changes madle with
the ov¢rride configuration methods (see 6.3.7).

6.4 uym_report_handler

The uym_report_handler is the class to which most methods in uvm_report_object (see 6.3) ddlegate.
uvm_xeport_handler stores the maximum verbosity, actions, and files that affect the way repdrts are
handlef.

6.4.1 Class declaration

class uvm report handle¥ extends uvm object
6.4.2 Common methods
6.4.2.1 new

fynctionanew (
string name = "uvm report handler"

Creates and initializes a new uvm_report_handler object.
6.4.2.2 do_print
virtual function void do_print (

uvm_printer printer

uvm_report_handler implements uvm_object::do_print (see  5.3.6.3) such that the
uvm_report_handler::print method provides UVM printer formatted output of the current configuration.
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6.4.3 Verbosity configuration

6.4.3.

1 get_verbosity_level

function int get verbosity level (

uvm_severity severity = UVM INFO,
string id = ""

Returns the verbosity level stored in this handler for the given id or severity-id pair.A verbosity associated
with a particular severity-id pair takes precedence over a verbosity associated with id, which takes
precedfnce over the maximum verbosity. Ihe default value of severiiy shall be OVM_INEO.

6.4.3.2 set_verbosity_level

fynction void set verbosity level (

Specif]

int verbosity level

is ignoyed.

6.4.3.

B set_severity_id_verbosity and set_id_verbosity

fynction void set severity id verbosity (

fu

These
associg
takes

verbos

uvm_severity severity,
string id,
int verbosity

nction void set id verbosity’ (
string id,
int verbosity

methods associate.the specified verbosity level with the given id or severity-id pair. A ve
ted with a particular severity-id pair takes precedence over a verbosity associated with id,
recedence ovetthe maximum verbosity.

ity canberany integer, but is most commonly a predefined uvm_verbosity value (see F.2.2.4).

6.4.4 Action configuration

es the maximum verbosity level for this handler. Any report whose&erbosity exceeds this makimum

rbosity
which

6.4.4.1 get_action

function uvm action get action (

uvm_severity severity,
string id

Returns the action (uvm_action, see F.2.2.3) stored in this handler for the given severity, id, or severity-id
pair. An action associated with a particular severity-id pair takes precedence over an action associated with

id, whi

ch takes precedence over an action associated with severity.
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6.4.4.2 set_severity_id_action, set_id_action, and set_severity_action

function void set severity id action (
uvm_severity severity,
string id,
uvm_action action

function void set id action (
string id,
uvm_action action

fynction void set severity action (
uvm_severity severity,
uvm_action action

)

These [methods associate the specified action with the given severity, id, or severity-id pair. An|action
associgted with a particular severity-id pair takes precedence over an action assggiated with id, which takes
precedence over an action associated with severity. action can take the value UVM_NO ACTION or it{can be
a bitwise OR of any combination of the other uvm_action_types enum valti€s, see F.2.2.2.

6.4.5 File configuration
6.4.5.1 get_file_handle

fynction UVM FILE get file handle (
uvm_severity severity,
string id

)

Returng the file descriptor (UVM_FILE, see E2:8) stored in the handler associated with the given s¢verity,
id, or |severity-id pair. A file associatedyWith a particular severity-id pair takes precedence ovef a file
associgted with id, which takes precedehce over a file associated with a severity, which takes precgdence
over the default file descriptor.

6.4.5.2 set_severity_id_file; set_id_file, set_severity_file, and set_default_file

fynction void sSef severity id file (
uvm_severity severity,

string 4dy

UVM EILE file

funetion void set id file (
string id,
UVM_FILE file

function void set severity file (
uvm_severity severity,
UVM FILE file

function void set default file (
UVM FILE file
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These methods configure this handler to direct some or all of its output to the given file descriptor, where file
is a multi-channel descriptor (mcd) or a file id compatible with $fdisplay.

A file descriptor can be associated with reports of the given severity, id, or severity-id pair. A file associated
with a particular severity-id pair takes precedence over a file associated with id, which takes precedence over

a file associated with a severity, which takes precedence over the default file descriptor.

When a report is issued and its associated action has the UVM_LOG bit specified, the report is then sent to its
associated £i1le descriptor. The user is responsible for opening and closing these files.

6.4.6 Override configuration

set_severity_override and set_severity id_override

fynction void set severity override (
uvm_severity cur severity,
uvm_severity new severity

fynction void set severity id override (
uvm_severity cur severity,

string id,

uvm severity new severity

These methods provide the ability to upgrade or downgrade a message in terms of severity (new_sdverity)
given the cur _severity and id. An upgrade or downgrade for.a specific id takes precedence over an upgrade
or downgrade associated with cur_severity.

6.4.7 Message processing

process_report_message

virtual function void process report message (
uvm_report message repoOrt message

This i§ the common handlér method used by the core reporting methods (e.g., uvm_report_erfor) in
uvm_ieport_object (se€¢ 613.3.3).

6.5 Rpport server

This sybclause covers the classes that define the UVM report server facility.

6.5.1 uvm_report_server
virtual class uvm_report server extends uvm object

Implementations of uvm_report_server process all of the reports generated by an uvm_report_handler
(see 6.4).

The uvm_report_server is an abstract class that declares many of its methods as pure virtual. UVM
uses the uvm_default_report_server class (see 6.5.2) as its default report server implementation.

uvm_report_server has the following Methods.
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6.5.1.1 get_max_quit_count

pure virtual function int get max quit count ()
Intended to return the currently configured max quit count.
6.5.1.2 set_max_quit_count

pure virtual function void set max quit count (
int count,
bit overridable = 1

Intend¢d to set the currently configured max quit count.
count {3 the maximum number of UVM_QUIT actions the uvm_report_server can toleratelbefore infoking
clienpt.die. When overridable = 0 is passed, the count cannot be changed-again. The default
value ¢f overridable shall be 1.
6.5.1.3 get_quit_count

pyre virtual function int get quit count()
Intended to return the current number of UVM_QUIT actions already passed through this server.
6.5.1.4 set_quit_count

pyre virtual function void set quit ¢Qunt (
int quit count
Intendgd to specify the current number of UVM QUIT actions already passed through this
uvm_geport_server.
6.5.1.5 get_severity_count

pyre virtual funétion int get severity count(

uvm_severitw.severity

Intended to retutn-the count of already passed messages with severity severity.

6.5.1 15 set, severity_count

pure virtual function void set severity count(
uvm severity severity,
int count

Intended to specify the count of already passed messages with severity severity to count.
6.5.1.7 get_id_count

pure virtual function int get id count(
string id
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Intended to return the count of already passed messages with id.

6.5.1.8 get_id_set

pure virtual function void get id set(

output string g[$]

Intended to return the set of id’s already used by this uvm_report_server. g shall be a queue.

6.5.1.9 get_severity_set

Py

Intend

6.5.1.
pU

Intend

6.5.1.

Py

Intend
6.5.1.

v

Copies
cumul
counts
one.

re virtual function void get severity set(
output uvm severity q[$]
bd to return the set of severities already used by this uvm_report_server. g shallbe a queue.
0 get_message_database
re virtual function uvm_ tr database get message database ()
bd to return the uvm_tr_database (see 7.1) used for recording messages.
1 set_message_database
re virtual function void set messaggldatabase (
uvm_tr database database
bd to specify the uvm_tr_database (see 7.1) used for recording messages.
2 do_copy
rtual function void do copy (

uvm object rhg

all message statistic severity,id counts to the destination uvm_report_server. The ¢
tive: iters)from the source are transferred, existing entries are not deleted, and existing
are overridden when they exist in the source set. ris shall be a uvm_report_server or derive

opy is
entries/
d from

6.5.1.13 process_report_message

pure virtual function void process report message (

uvm report message report message

This method is the main entry point for the uvm_report_server, processing the provided
uvm_report_message (see 6.2). The report server shall take the following steps, in order:

a)

All report catchers (see 6.6) that are currently registered and active are processed. If any
catch (see 6.6.5) returns CAUGHT, process_report_message ends immediately.
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After processing all report catchers, if the message contains an action of UVM NO AC
process_report_message ends immediately.

If the message actions include one or both of UVM LOG or UVM DIS
compose_report_message (see 6.5.1.14) is called.

Finally, execute_report_message (see 6.5.1.15) is called.

6.5.1.14 compose_report_message

pure virtual function string compose report message (

uvm report message report message,
string report object name = ""

TION,

PLAY,

Intendgd to construct the actual string sent to the file or command line from the severity, compenent

report |id, and the message itself. report object name can be specified to overridé)the use
report handler full name in the message. Users can overload this method. t0) customize
formatting.

6.5.1.15 execute_report_message

Procespes the provided report_message per the actions contained within. composed message gets log

display
proces

6.5.1.

Py

Intend
is sent

6.5.1.

s

re virtual function void execute report message (
uvm_report message report message,
string composed message

ed if the report_message calls for that action, UJseérs can overload this method to customize
ing.

6 report_summarize

re virtual function void\|ceport summarize (
UVM_FILE file = UVM_STDOUT

ed to output statisticalinformation on the reports issued by this central report server. This infor
to the file descripfor file. The default value of file shall be UVM_STDOUT.

7 get_server

atie- function uvm report server get server ()

Returnk_the g]nhﬂ] report server used for erm'fing

name,
of the
report

roed or
action

mation

This method is provided as a wrapper function to conveniently retrieve the report server via the
uvm_coreservice_t::get_report_server method (see F.4.1.4.4).

6.5.1.18 set_server

static function void set server(

uvm_report server server

Specifies the global report server to use for reporting.
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This method is provided as a wrapper function to conveniently specify the report server via the
uvm_coreservice_t::set_report_server method (see F.4.1.4.4). In addition to specifying the server, this

also co

pies the severity/id counts from the current report server to the new one.

6.5.2 uvm_default_report_server

Default implementation of the UVM report server.

Class declaration

class uvm default report server extends uvm report server

uvm_default_report_server can be extended (from uvm_report_server); it provides a full impleme|

of all ¢

6.6 uy

The u
uvm_(
classeg
uvm_(
D.4.4)

Multip)
catche
specifi

User ¢
tobet
proces
report

On caf
itself

within

The c4

F.2.2.1))

whose
6.5.1).

vm_report_server’s methods (see 6.5.1).

/m_report_catcher

allbacks, so all facilities in the uvm_callback (see 10.7.1) and uvin/ callbacks#(T,CB) (see |
are  available for registering catchers and controlling catcher  state.
allbacks#(uvm_report_object,uvm_report_catcher) class/s also aliased to uvm_report ¢

le report catchers can be registered with a report object. The catchers can be registered as
s, which catch all reports on all uvm_report_object reporters (see 6.3), or catchers can be atta
C report objects (e.g., components).

ktensions of uvm_report_catcher shall indplement the catch method (see 6.6.5.), in which thd
iken on catching the report is specified. The catch method can return CAUGHT, in which case
sing of the report is immediately stopped, or return THROW, in which case the (possibly mg
s passed on to other registered catchers.

ching a report, the catch method can modify the severity, id, action, verbosity, or the reporf
efore the report is finally issued by the report server. The report can be immediately issue
the catcher class by ealling the issue method (see 6.6.6.6).

tcher maintains a count of all reports with UVM FATAL, UVM_ERROR, or UVM_WARNIN
severity,and a count of all reports with UVM_FATAL, UVM ERROR, or UVM_ WARNING s
severity was lowered. These statistics are reported in the summary of uvm_report_serv

ntation

bm_report_catcher is used to catch messages issued by the UVM report server. Catchers are

10.7.2)
The
b (see

default
thed to

action
further
dified)

string
d from

G (see
everity
br (see

6.6.1 Class declaration

virtual class uvm report catcher extends uvm callback

6.6.2 Common methods

new

function new (

string name = "uvm report catcher"
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Initializes a new report catcher. The name argument is optional, but should generally be provided to aid in
debugging.

6.6.3 Current message state
6.6.3.1 get_client
function uvm report object get client()

Returns the uvm_report_object (see 6.3) that has generated the message currently being processed.

6.6.3.2 get_severity

function uvm severity get severity()
Returnk the uvm_severity (see F.2.2.1) of the message that is currently being processed. If the severlty was
modifipd by a previously executed catcher object (which re-threw the message), the returned severity is the
modifigd value.
6.6.3.3 get_context

fynction string get context ()
Returns the context name of the message that is currently:*being processed. This is typically the full

hierardhical name of the component that issued the message: However, if user-defined context is specjfied in
uvm_geport_message (see 6.2), the user-defined context’is returned.

6.6.3.4 get_verbosity
fynction int get verbosity()

Returng the verbosity of the message ‘that is currently being processed. If the verbosity was modifigd by a
previopsly executed catcher (which re-threw the message), the returned verbosity is the modified valye.

6.6.3.5 get_id
fynction sfrs+hg get id()

Returnk the(string id of the message that is currently being processed. If the id was modified by a preyiously
executpd‘eatcher (which re-threw the message), the returned id is the modified value.

6.6.3.6 get_message
function string get message ()

Returns the string message of the message that is currently being processed. If the message was modified by
a previously executed catcher (which re-threw the message), the returned message is the modified value.

6.6.3.7 get_action

function uvm action get action()
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Returns the uvm_action (see F.2.2.3) of the message that is currently being processed. If the action was
modified by a previously executed catcher (which re-threw the message), the returned action is the modified
value.
6.6.3.8 get_fname

function string get fname ()

Returns the file name of the message.

6.6.3.9 get_line

fynction int get line()
Returng the line number of the message.
6.6.3.10 get_report_message
fynction uvm report message get report message ()
Returngs the report message object (see 6.2) for this report.
6.6.4 Change message state
6.6.4.1 set_severity

pgotected function void set severity(
uvm_ severity severity

Changgs the severity of the message to severify: Any other report catchers will see the modified valug.
6.6.4.2 set_verbosity

pgotected function vodd set verbosity(
int verbosity

Changgs the verbosity.0f the message to verbosity. Any other report catchers will see the modified vdlue.
6.6.4.3 set_id

pgobécted function void set id(

— ]
SCL ITITg T

Changes the id of the message to id. Any other report catchers will see the modified value.
6.6.4.4 set_message

protected function void set message (
string message

)

Changes the text of the message to message. Any other report catchers will see the modified value.
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6.6.4.5 set_action
protected function void set action(
uvm_action action
Changes the action of the message to action. Any other report catchers will see the modified value.

6.6.4.6 set_context

protected function void set context (
tring ot + o

Changgs the context of the message to context str. Any other report catchers will see the madified v4

—

uc.

6.6.5 Callback interface

catch

typedef enum {UNKNOWN ACTION, THROW, CAUGHT} action g
pyre virtual function action e catch()

This is{the method that is intended to be called for each registered report catcher. There are no argunients to

this fupction. The interface methods in 6.6.3 can be used to ageess information about the current nilessage
being processed.

6.6.6 Reporting
6.6.6.1 uvm_report_fatal

pgotected function void uvm report fatal (
string id,

string message,
int verbosity,

string fname = "'",
int line = 0,
string context_name = "",

bit report, enabled checked = 0

Genergtes a fatal-message using the current message’s report object. This message bypasses any njessage
catching callbacks. The default values of /ine and report_enabled checked shall be 0. The default values of
fname pndlcontext_name shall be an empty string ("").

6.6.6.2 uvm_report_error

protected function void uvm report error (
string id,
string message,
int verbosity,

string fname = "",
int line = 0,
string context name = "",

bit report enabled checked = 0
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Generates an error message using the current message’s report object. This message bypasses any message
catching callbacks. The default values of /ine and report _enabled checked shall be 0. The default values of

fname and context_name shall be an empty string ("").
6.6.6.3 uvm_report_warning

protected function void uvm report warning(
string id,
string message,
int verbosity,

string fname = "",
int line = 0,
string context name = "",

bit report enabled checked = 0

Issues [a warning message using the current message’s report object. This message bypdsses any njessage
catchinjg callbacks. The default values of line and report _enabled checked shall be0s The default vdlues of

fname pnd context name shall be an empty string ("").
6.6.6.4 uvm_report_info

pjotected function void uvm report info(
string id,

string message,

int verbosity,

string fname = "",
int line = O,
string context name = "",

bit report enabled checked = 0

Issues [an info message using the current\message’s report object. This message bypasses any nj
catching callbacks. The default values ©f'/ine and report_enabled checked shall be 0. The default va

fname pnd context_name shall be an empty string ("").
6.6.6.5 uvm_report

pgotected fungtidn void uvm report (
uvm_severity severity,
string=~id,

string-message,

inlt yverbosity,

essage
lues of

string fname = "",
Tt rre— Ty
string context name = "",

bit report enabled checked = 0

Issues a message using the current message’s report object. This message bypasses any message catching
callbacks. The default values of line and report _enabled checked shall be 0. The default values of fname

and context_name shall be an empty string ("").
6.6.6.6 issue

protected function void issue()
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Immediately issues the message that is currently being processed. This is useful if the message is being
CAUGHT, but should still be emitted.

Issuing a message updates the report server stats, possibly multiple times if the message is not
CAUGHT.
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7. Recording classes

The recording classes provide a facility to record transactions into a database using a consistent API. Users
can configure what gets sent to the back-end database, without knowing exactly how the connection to that
database is established.

The primary interface to the recording facility is the uvm_tr_database (see 7.1), which represents the
application-specific mechanism that is recording the transactions. Transactions within the database are
grouped logically within streams, which are represented by the uvm_tr_stream class (see 7.2). Finally, each
transaction in the database is represented by a uvm_recorder (see 16.4.1), which additionally serves as the
policy that is provided to the uvm_object::record method (see 5.3.7.1).

7.1 uym_tr_database
The uym_tr_database class is pure virtual and needs to be extended with an implementation.

NOTE+-The uvm_tr_database class is intended to abstract the underlying database implemientation from the juser, as
the detdils of the database are often specific to the database implementation.

7.1.1 Class declaration
virtual class uvm_tr database extends uvm objeqt
7.1.2 common methods

new

fuynction new (
string name = "unnamed-uvm_ tr database"

This is|a constructor; it has the following parameter:

name—Instance name.

The ddfault value of name shalbbe "unnamed-uvm_tr database".
7.1.3 Database API

7.1.3.1 open_db

fynetlen bit open db()

Opens the back-end connection to the database. If the database is already open, this method returns '1'.
Otherwise, it calls do_open_db (see 7.1.6.1) and returns the result. A return value of '0' indicates the
database could not be opened.

7.1.3.2 close_db
function bit close db()
Closes the back-end connection to the database. Closing a database closes and frees all uvm_tr_streams

within the database. If the database is already closed, i.e., is_open (see 7.1.3.3) returns '0', this method
returns '1'. Otherwise, it calls do_close_db (see 7.1.6.2) and returns the result.
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7.1.3.3 is_open

function bit is open()

Returns the open/closed status of the database. This method returns '1" if the database has been successfully
opened, but not yet closed. A return value of '0' indicates the database is not currently open.

7.1.4 Stream API

7.1.4.1 open_stream

fy

Provid

This nj

. . . e L
retior—uvm—tr—Streamopenr—streanmt

string name,

string scope = "",

string type name = ""

bs a reference to a stream within the database; it has the following parameters:

name—A string name for the stream. This is the name associated with the stream in the datab
scope—An optional scope for the stream.

type_name—An optional name describing the type of records t§ be created in this stream.

ethod returns a reference to a uvm_tr_stream object (se€)722) if successful, null otherwise.

ase.

This t]:ethod also calls do_open_stream (see 7.1.6:3); if a non-null stream is returned, then
uvm_{tr_stream::do_open (see 7.2.7.1) is called.
Strean]s can only be opened if the database is ppen [per is_open (see 7.1.3.3)]; otherwise, the reduest is
ignoreql and nul! is returned.
7.1.4.2 get_streams

fuynction unsigned get streams (

ref uvm _tr stream g[$]

)

Providps a queue of albstieams within the database; it has the following parameters:
q—A reference to a queue of uvm_tr_streams (see 7.2).

The gé¢t streams method returns the size of the queue, such that the user can conditionally procgss the
elemerts:
7.1.5 Link API

establish_link

function void establish link(

)

uvm_link base link

Establishes a link between two elements in the database.

This method also calls do_establish_link (see 7.1.6.4).


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2:2021 © IEC 2021
IEEE Std 1800.2 ™-2017 - 67—

7.1.6 Implementation agnostic API
7.1.6.1 do_open_db
pure virtual protected function bit do open db ()

Intended to be the back-end implementation of open_db (see 7.1.3.1). A return value of '1' indicates the
database was successfully opened. A return value of '0' indicates the database could not be opened.

7.1.6.2 do_close_db

pLJ_C LILCUdL PLOLCSCLESU LUIICLLIOIT DLTUT UU CLOST U]

Intendgd to be the back-end implementation of close_db (see 7.1.3.2). A return value of '1'(indicqtes the
databape was successfully closed; whereas, a return value of '0' indicates the database could not be clpsed.

7.1.6.3 do_open_stream
pyre virtual protected function uvm tr stream do open st¥eam(
string name,
string scope,
string type name
Intend¢d to be the back-end implementation of open_stream.(sée 7.1.4.1).

7.1.6.4 do_establish_link

pyre virtual protected function vqQid do establish link(
uvm_link base link

Intend¢d to be the back-end implementation of establish_link (see 7.1.5).

7.2 uym_tr_stream

The uym_tr_stream basSe class is a representation of a stream of records within a uvm_tr_databage (see
7.1).

The uym_tr_stream class is abstract and needs to be extended with an implementation.

NOTE-{-The record stream is intended to abstract the underlying database implementation from the user, as th¢ details

of the database are often specific to the database implementation

7.2.1 Class declaration
virtual class uvm tr stream extends uvm object
7.2.2 Common methods
new

function new (
string name = "unnamed-uvm tr stream"
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This is a constructor; it has the following parameter:
name—Stream instance name.
7.2.3 Introspection API
7.2.3.1 get_db
function uvm_ tr database get db()

Returns a reference to the database that contains this stream

A warting shall be issued if get_db is called prior to the stream being initialized via do_open (see”7.R.7.1).
7.2.3.2 get_scope

fynction string get scope ()
Returnk the scope supplied when opening this stream.

A warhing shall be issued if get_scope is called prior to the stream-being initialized via do_opé¢n (see
7.2.7.1)).

7.2.3.3 get_stream_type_name
fynction string get stream type namel
Returnk a string with the type name.

A warhing shall be issued if get_stream“type name is called prior to the stream being initialized via
do_open (see 7.2.7.1).

7.2.4 8tream API

Once 4 stream has been(opened via uvm_tr_database::open_stream (see 7.1.4.1), the user can clpse the
stream

The adt of freeing’/a stream is a signal from the user to the database developer that it is safe to relegse any
interngl references to the stream, as the user will not be accessing it again.

A link can be estabiisiied within the database any tme between ~Open and —Free, nowever it shail be an
error to establish a link after “Freeing” the stream.

7.2.4.1 close
function void close ()
Closes the stream.

Closing a stream closes all open recorders in the stream. This method triggers a do_close call (see 7.2.7.2),
followed by uvm_recorder::close (see 16.4.4.2) on all open recorders within the stream.
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7.2.4.2 free

function void free()

Frees this stream.

Freeing a stream indicates that the database can free any references to the stream (including references to
records within the stream). This method triggers a do_free call (see 7.2.7.3), followed by
uvm_recorder::free (see 16.4.4.3) on all recorders within the stream.

7.2.4.3 is_open

fu

Return
returng

7.2.4.4

fu

Return
returng

7.2.5

New r
open a

7.2.5.

fu

Marks

Transaction recorder API

nction bit is open()

s true if this uvm_tr_stream was opened on the database, but has not yet been(closed; oth
false.

L is_closed
nction bit is closed()

5 true if this uvm_tr_stream was closed on the database;,but has not yet been freed; oth
false.

bcorders can be opened prior to the stream being closed. Once a stream has been closed, reqy
new recorder are ignored (open_recorder (see 7.2.5.1) returns null).

open_recorder

nction uvm recorder opefiyrecorder (
string name,

time open time =, 0,

string type names= ""

the opening/0f'a new transaction recorder on the stream; it has the following parameters:

name A name for the new transaction.

dpeén_time—The optional time to record as the opening of this transaction.

type_name—The optional type name for the transaction.

The default value of open_time shall be 0.

If open_time is omitted (or specified as '0'), the stream uses the current time.

erwise

erwise

ests to

This method triggers a do_open_recorder call (see 7.2.7.4). If do_open_recorder returns a non-null/ value,
the uvm_recorder::do_open method (see 16.4.7.1) is called in the recorder.

Transaction recorders can only be opened if the stream is open on the database [per is_open (see 7.2.4.3)].
Otherwise, the request is ignored and null is returned.
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7.2.5.2 get_recorders
function unsigned get recorders(
ref uvm recorder g[$]
Provides a queue of all transactions within the stream; it has the following parameter:

g—A reference to the queue of uvm_recorders (see 16.4.1).

The get recorders method returns the size of the queue, such that the user can conditionally process the
elemerts.

7.2.6 Handles
7.2.6.1 get_handle
fynction int get handle()
Returns a unique ID for this stream.
A valup of 0 indicates the recorder has been freed and no longer hasd valid ID.
7.2.6.2 get_stream_from_handle
sflatic function uvm tr stream get strgam from handle (
int id
Static gccessor, returns a stream referencesfor a given unique id.
If no sfream exists with the given id-or-the stream with that id has been freed, then nu/l is returned.
7.2.7 Implementation agnostic API
7.2.7.1 do_open
pjotected Yirtual function void do_ open(
uvmst® database db,

stxing scope,
string stream type name

Callback triggered via uvm_tr_database::open_stream (see 7.1.4.1); it has the following parameters:

db—Database to which the stream belongs.
scope—The optional scope.

stream_type_name—The optional type name for the stream.

The do_open callback can be used to initialize any internal state within the stream, as well as providing a
location to record any initial information about the stream.
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7.2.7.2 do_close

protected virtual function void do close(

Callback triggered via close (see 7.2.4.1).

The do_close callback can be used to specify an internal state within the stream, as well as providing a
location to record any closing information.

7.2.7.3 do_free

P13
Callba

The d¢
locatiof

7.2.7 4

Py

Marks
(see 7.

A null
null ch

73U

The uy
time sg

7.31
The uy

Using

bk triggered via free (see 7.2.4.2).

p_free callback can be used to release the internal state within the stream, as well’as prov
n to record any “freeing” information.

L do_open_recorder

otected virtual function uvm recorder do_open_ recdrdeér (
string name,
time open time,
string type name

the beginning of a new record in the stream. This is a back-end implementation of open_re
D.5.1).

return value implies that the recorder could not be opened (for whatever reason). Users shou
eck on the return value of open_recorder (see 7.2.5.1).

VM links

m_link_base class (seey7.3.1), and its extensions, are provided as a mechanism to allow for cg
fety when trying to establish links between records within uvm_tr_databases (see 7.1).

hvm_link_base
m_link_base class presents a simple API for defining a link between any two objects.

extensions of this class, a uvm_tr_database (see 7.1) can determine the type of links being |

withot

ding a

corder

ddoa

mpile-

bassed,

t rolying on any arbitrary string names

7.3.1.1 Class declaration

virtual class uvm link base extends uvm object

7.3.1.2 Common methods

new

function new (

string name = "unnamed-uvm link base"
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This is a constructor; it has the following parameter:
name—Instance name. The default value of name shall be "unnamed-uvm_link base".
7.3.1.3 Accessors
7.3.1.3.1 get_lhs
function uvm object get lhs()

Returns the left-hand side of the link.

Triggefs the do_get_lhs callback (see 7.3.1.4.1).
7.3.1.3.2 set_lhs

fynction void set lhs(
uvm_object lhs

)
Specifies the left-hand side of the link.
Triggefs the do_set_lhs callback (see 7.3.1.4.2).
7.3.1.3.3 get_rhs

fynction uvm object get rhs()
Returnk the right-hand side of the link.
Triggefs the do_get_rhs callback (see 7.8.1.4.2).
7.3.1.3.4 set_rhs

fynction void sef ¥ths (
uvm_object Bhé
)

Specifies the right<hand side of the link.

Triggefsithe’do_set_rhs callback (see 7.3.1.4.4).

7.3.1.3.5 set
function void set(
uvm_object lhs,
uvm object rhs

This is a convenience method for setting both sides in one call.

Triggers both the do_set_rhs (see 7.3.1.4.4) and do_set_lhs (see 7.3.1.4.2) callbacks.
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7.3.1.4 Implementation hooks

7.3.1.4.1 do_get_lhs

pure virtual function uvm object do get lhs()

Intended to be the callback for retrieving the left-hand side.

7.3.1.4.2 do_set_lhs

pure virtual function void do_set lhs(

)

Intend

7.3.1.4

Py

Intend

7.3.1.4

Py

)

Intend

7.3.2

The uy

7.3.2.

cl

7.3.2.]

7.3.2.]

fu

FERTa2%) boocct 1k
—oT

ed to be the callback for setting the left-hand side.

1.3 do_get_rhs

re virtual function uvm object do get rhs()
ed to be the callback for retrieving the right-hand side.

1.4 do_set_rhs

re virtual function void do set rhs(
uvm_object rhs

bd to be the callback for setting the right-hand side.

ivm_parent_child_link

m_parent_child_link class is used to represent a parent/child relationship between two objec
Class declaration

ass uvm_parent(child link extends uvm link base

P Common methods

2.1 new

né&tion new (

AP 1]

This is

T 1 <l . R B |
ST IS ol et vVt P rent CTto T TN

a constructor; it has the following parameter:

name—Instance name. The default value of name shall be
"unnamed-uvm parent child link".

7.3.2.2.2 get_link

static function uvm parent child link get link(

uvm object lhs,
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uvm_object rhs,
string name = "pc link"
Constructs a prefilled link; it has the following parameters:

lhs—Left-hand-side reference.
rhs—Right-hand-side reference.

name—OQOptional name for the link object. The default value of name shall be "pc_1link".

This allows for Qimplp ane-line link creations e g

my db.establish link(uvm parent child link::get link(recordl, recond2)y)
7.3.3 yivm_cause_effect_link
The uym_cause_effect_link is used to represent a cause/effect relationship between’two objects.
7.3.3.1 Class declaration

class uvm cause effect link extends uvm link base
7.3.3.2 Common methods

7.3.3.2.1 new

fynction new (

string name = "unnamed-uvm cause effect link"

This is{a constructor; it has the following parameter:

name—Instance name. The.default value of name shall be
"unnamed-uvm_catse effect link".

7.3.3.2.2 get_link

sflatic fun&f+on uvm cause effect link get link(
uvm object lhs,

uviit ®bject rhs,

§tring name = "ce link"

Constructs a prefilled link; it has the following parameters:

lhs—Left-hand-side reference.
rhs—Right-hand-side reference.

name—Optional name for the link object. The default value of name shall be "ce 1link".
This allows for simple one-line link creations, e.g.,

my db.establish link(uvm cause effect link::get link(recordl, record2))
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7.3.4 uvm_related_link

The uvm_related_link is used to represent a generic “is related” link between two objects.

7.3.41

Class declaration

class uvm related link extends uvm link base

7.3.4.2 Common methods

7.3.4.2.1 new

fynction new (

This i

string name = "unnamed-uvm related link"

a constructor; it has the following parameter:

name—Instance name. The default value of name shall be "unnamed-Gv related 1i

7.3.4.2.2 get_link

s

atic function uvm related link get link(
uvm object lhs,
uvm_object rhs,
string name = "ce link"

Constrpcts a prefilled link; it has the following parameters:

Ihs—Left-hand-side reference.
rhs—Right-hand-side reference.
name—Optional name for the limk object. The default value of name shall be "ce 1ink".

This allows for simple one-line link creations, e.g.,

my

~db.establish_ link (uvm cause effect link::get link(recordl, record2))

hk".
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8. Factory classes

8.1 Overview

As the name implies, the uvm_factory (see 8.3.1) is used to manufacture (create) UVM objects and
components. Only one instance of the factory is present in a given simulation.

User-defined object and component types are registered with the factory via typedef or macro
invocation, see 8.3.1.8. The factory generates and stores lightweight proxies to the user-defined objects and
components.

When

the user requests a new object or component from the factory (e:g.,v| using

uvm_factory::create object by type), the factory determines what type of object to| create

based

the usdr.

8.2 Factory component and object wrappers

8.2.1 Introduction

n its configuration, then asks that type’s proxy to create an instance of the type, whichis retufned to

This sybclause defines the proxy component and object classes uséd by the factory. To avoid the overhead
of cregting an instance of every component and object that arg\registered, the factory holds lightweight

wrapp
object

8.2.2 type_id

rs, or proxies. When a request for a new object is made, the factory calls upon the proxy to crdate the
it represents.

All clgsses derived from uvm_object (see 5.3) within the UVM package (see 1.3.5) shall have a proxy

declarg

This ty

where

d as type_id, unless explicitly statedotherwise.
pe_id declaration takes the form-of

typedef proxy type type_id
proxy_type is onelofithe following:

uvm_comgdnent registry # (TYPE, "TYPE") (see 8.2.3)—For non-abstract,
non-parameterized derivatives of uvm_component (see 13.1).

uvm_kabstract component registry #(TYPE, "TYPE") (see 8.2.5.1)—For abstract,

honparameterized derivatives of uvm_component (see 13.1).

uvm_component registry #(TYPE) (see 8.2.3)—For non-abstract, parameterized
derivatives of uvm_component (see 13.1).

uvm_abstract component registry #(TYPE) (see 8.2.5.1)—For abstract,
parameterized derivatives of uvm_component (see 13.1).

uvm_object registry # (TYPE, "TYPE") (see 8.2.4)—For non-abstract,
non-parameterized derivatives of uvm_object (see 5.3) that do not derive from uvm_component
(see 13.1).

uvm_abstract object registry #(TYPE, "TYPE") (see 8.2.5.2)—For abstract,
non-parameterized derivatives of uvm_object (see 5.3) that do not derive from uvm_component
(see 13.1).
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g) uvm object registry # (TYPE) (see 8.2.4)—For non-abstract, parameterized derivatives of
uvm_object (see 5.3) that do not derive from uvm_component (see 13.1).
h) uvm abstract object registry # (TYPE) (see 8.2.5.2)—For abstract, parameterized

derivatives of uvm_object (see 5.3) that do not derive from uvm_component (see 13.1).

8.2.3 uvm_component_registry #(T,Tname)

The uvm_component_registry serves as a lightweight proxy for a component of type 7 and type name
Tname, a string. The proxy enables efficient registration with the uvm_factory (see 8.3.1). Without it,
registration would require an instance of the component itself.

8.2.3.

cl

The d¢g

8.2.3.]

8.2.3.]

v

Create
uvm_(
and th{
NOTEA
8.2.3.]

v

Class declaration
ass uvm_component registry # (
type T = uvm_ component,
string Tname = "<unknown>"
extends uvm object wrapper
fault value of Tname shall be "<unknown>".
P Methods
.1 create_component
rtual function uvm_ component create compenent (

string name,
uvm_component parent

b a component of type T using the providéd name and parent. This is an override of the me
bject_wrapper (see 8.3.2). It is called-by the factory after determining the type of object to
user can then implement it.

—Users should not call this method directly, they should use create instead (see 8.2.3.2.4).

.2 get_type_name

rtual function)string get type name ()

Returng the value given by the string parameter, Tname by default.
8.2.3.2.3 get
stetie funets & oty 4T Toamey et i)

OV HPoOoHCH

Returns a singleton instance.

hod in
create

The singleton instance is registered for initialization via uvm_init (see F.3.1.3) during static initialization. If
uvm_init has been called prior to this registration occurring, the instance’s initialize method (see 8.2.3.2.7)

is called automatically during static initialization.
8.2.3.2.4 create

static function T create(
string name,
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uvm component parent,
string contxt = ""

Returns an instance of the component type 7, represented by this proxy, subject to any factory overrides
based on the context provided by contxt if it is not an empty string ("") or otherwise provided by the
parent’s full name. The new instance uses the given leaf name and parent.

8.2.3.2.5 set_type_override

static function void set type override (

This is{a pass-through; it configures the factory to create an object of the type represented by-overrig

whene

override applies. The original type 7 shall be a super class of the override type. replace'is a pass-thr

the set

8.2.3.2.6 set_inst_override

sflatic function void set inst override(

Configures the factory to create a component of the type represented by override type whenever a reg
made tp create an object of the type 7, represented by this proxy, with matching instance paths. The

type T

If parg
overrid
being

inst|
matchi

8.2.3.]
v

Regist

uvm object wrapper override tvpe,

bit replace =1

ver a request is made to create an object of the type T, represented by this proxy, provided no ij

| type_override_by_type (see 8.3.1.4.2). The default value of replace shall be 1.

uvm object wrapper override type,
string inst path,
uvm_component parent = null

shall be a super class of the override_type;

es to be specified outside the.¢omponent classes. If parent is specified, inst path is interpr|
relative to the parent’s hierarchical instance path, i.e., {parent.get full name(),
[path} is the instance path that is registered with the override. inst_path may contain wildcg
ng against multiple contexts.

.7 initialize

rtual function void initialize()

e _type
istance
ugh to

juest is
riginal

nt is not specified, inst path is (interpreted as an absolute instance path, which enables ifstance
pted as

won
M 4

rds for

prsthisproxy object with the current factory (see F.4.1.4.2) via uvm_factory::register (see 8.3.1.

8.2.4 uvm_object_registry #(T,Tname)

The uvm_object_registry serves as a lightweight proxy for an uvm_object (see 5.3) of type T and type
name Tname, a string. The proxy enables efficient registration with the uvm_factory (see 8.3.1). Without it,
registration would require an instance of the object itself.

8.2.4.1 Class declaration

class uvm _object registry #(

)

type T = uvm object,
string Tname = "<unknown>"
extends uvm object wrapper
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The default value of Tname shall be "<unknown>".
8.2.4.2 Methods
8.2.4.2.1 create_object
virtual function uvm object create object (

string name = ""

Creates a component of type 7 and returns it as a handle to uvm_object (see 5.3). This is called by the
factor} deCI dClCIIIliIlillg l.hU Lypc Uf U‘UijL LO CICTAlC dlld LhC USCI Cdll thll ilIlpiCIIlC[ll iL.

NOTE-+Users should not call this method directly, they should use create instead (see 8.2.4.2.4).
8.2.4.2.2 get_type_name
virtual function string get type name ()

Returns the value given by the string parameter 7name by default. This method overrides the method in
uvm_gbject_wrapper (see 8.3.2).

8.2.4.2.3 get

sflatic function uvm object registry # (T, Tname) get ()
Returnk a singleton instance.

The sifigleton instance is registered for initializationvia uvm_init (see F.3.1.3) during static initialization. If
uvm_init has been called prior to this registration occurring, the instance’s initialize method (see 8.4.3.2.7)
is calldd automatically during static initialization.

8.2.4.2.4 create

stlatic function T cheate
string name =/,
uvm_componeft,parent = null,
string contxt = ""

Returnks an jnstarce of the object type 7, represented by this proxy, subject to any factory overrides bgsed on
the comtext provided by the parent’s full name. The contxt argument, if supplied, supersedes the pprent’s
context_The new instance uses the given leaf name and parent

8.2.4.2.5 set_type_override

static function void set type override (
uvm object wrapper override type,
bit replace =1

Configures the factory to create an object of the type represented by override type whenever a request is
made to create an object of the type represented by this proxy, provided no instance override applies. The
original type 7 is typically a super class of the override type. The default value of replace shall be 1.

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

static function void set inst override(
uvm object wrapper override type,
string inst path,
uvm_component parent = null

Configures the factory to create an object of the type represented by override type whenever a request is
made to create an object of the type represented by this proxy, with matching instance paths. The original
type T is typically a super class of the override_type.

If par¢nt is not specified, inst path is interpreted as an absolute instance path, which enables illnstance
overrides to be specified outside the component classes. If parent is specified, inst_path is_interpreted as
being frelative to the parent’s hierarchical instance path, i.e., {parent.get full_name()}”.”,
inst [path} is the instance path that is registered with the override. inst_path may contain wildcdrds for
matching against multiple contexts.

8.2.4.2.7 initialize

virtual function void initialize ()
Registers this proxy object with the current factory (see F.4.1.4.2) via uvm_factory::register (see 8.3.1.3).
8.2.5 Abstract registries
UVM [additionally supports registration of abstract_Objects and components with the factory.| Since
registefed classes are abstract, they can not be constriicted directly via a call to new. As such, the uset needs
to proyide a factory override for any abstract clagsgs that are registered with the factory. It shall be an error

to attept to construct an abstract class for whichrno overrides have been declared.

The alstract registries should only be used with objects and components that have been declared as|virtual
types, £.8.,

virtual my component base extends uvm component

For stgndard componentS and objects (i.c., those not declared using the keyword virtual), the standard
registries should be used(see 8.2.3 and 8.2.4).

8.2.5.1 uvm_abstract_component_registry
This sq¢rves as a lightweight proxy for an abstract component of type 7 and type name Thame, a stritjg. The

proxy enables efficient registration with uvim factory (see 8 3 1) Without it_registration would reguire an

instance of the component itself.

8.2.5.1.1 Class declaration

class uvm_abstract component registry #(type T=uvm component,
string Tname="<unknown>")
extends uvm object wrapper

The default value of the parameter Tname shall be "<unknown>".

This class has the following Methods.
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8.2.5.1.2 create_component
virtual function uvm component create component (

string name,
uvm_component parent

As abstract classes cannot be constructed, this method shall generate an error and return null.

8.2.5.1.3 get_type_name

This is the same as uvin_component registry::get type name (see 8.2.3.2.2)
8.2.5.1.4 get

This is[the same as uvm_component_registry::get (see 8.2.3.2.3).

8.2.5.1.5 create

This is[the same as uvm_component_registry::create (see 8.2.3.2.4).

8.2.5.1.6 set_type_override

This is[the same as uvm_component_registry::set_type override)(see 8.2.3.2.5).
8.2.5.1.7 set_inst_override

This is{the same as uvm_component_registry::set_inst override (see 8.2.3.2.6).
8.2.5.1.8 initialize

This is[the same as uvm_component_registry::initialize (see 8.2.3.2.7).

8.2.5.2 uvm_abstract_object_registry

This s¢rves as a lightweight proxy for an abstract object of type T and type name Tname, a string. Thq
enablep efficient registration with uvm_factory (see 8.3.1). Without it, registration would req
instande of the object itself.

8.2.5.2.1 Class-declaration

classluvm abstract object registry #(type T=uvm object,
string Tname="<unknown>")

proxy
lire an

exXterda uvii_objJject_wIhapper
The default value of the parameter 7name shall be "<unknown>".
This class has the following Methods.
8.2.5.2.2 create_object
virtual function uvm object create object(

string name,
uvm_object parent
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As abstract classes cannot be constructed, this method shall generate an error and return null.
8.2.5.2.3 get_type_name

This is the same as uvm_object_registry::get_type name (see 8.2.4.2.2).

8.2.5.2.4 get

This is the same as uvm_object_registry::get (see 8.2.4.2.3).

8.2.5.2.5 create

This is{the same as uvm_object_registry::create (see 8.2.4.2.4).

8.2.5.2.6 set_type_override

This is{the same as uvm_object_registry::set_type override (see 8.2.4.2.5).
8.2.5.2.7 set_inst_override

This is{the same as uvm_object registry::set_inst_override (see 8.2.4.2:2).
8.2.5.2.8 initialize

This is|the same as uvm_object_registry::initialize (see 8:274.2.7).

8.3 UVM factory

This sybclause covers the classes that defin€ the UVM factory facility.
8.3.1 vm_factory

As the[name implies, uvm_factory is used to manufacture (create) UVM objects and components. [Object
and cqmponent types are (registered with the factory using lightweight proxies to the actual obje¢ts and
compopents  being _ ‘cieated. @ The uvm_object_registry #(T,Tname) (see 8.2.4)| and
uvm_domponent_registry #(T,Tname) (see 8.2.3) classes are used to proxy uvm_objects (see 5]3) and
uvm_domponents'(see 13.1), respectively.

The fagtory(provides both name-based and type-based interfaces.

type-based—These interfaces are far less prone to typographical errors in usage. When errors do
occur, they are caught at compile-time.

name-based—These interfaces are dominated by string arguments that can be misspelled and provided in
the wrong order. Errors in name-based requests might only be caught at the time of the call, if at all. That
being said, a name-based factory is required when crossing language boundaries, such as direct
programming interface (DPI) or the command line.

A uvm_factory is an abstract class that declares many of its methods as pure virtual.

See 8.3.1.8 for details on configuring and using the factory.
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8.3.1.1 Class declaration

virtual class uvm_ factory

8.3.1.2 Retrieving the factory

8.3.1.2.1 get

static function uvm_factory get ()

This is

The s
uvm_(

8.3.1.]

s

Sets t}
uvm_(

8.3.1.

Py

Intend
for the]
the prq

When
match
create
string

8.3.1.4

8.3.1.4

the static accessor for uvm_factory.

atic accessor is provided as a convenience wrapper around retrieving the factory \y
oreservice t::get factory method (see F.4.1.4.2).

.2 set

atic function void set (
uvm factory f

le factory instance to be f. This is a convenience wrapper round setting the factory J

oreservice t::set_factory method (see F.4.1.4.3).

B Registering types

register

re virtual function void register ¥
uvm object wrapper obj

bd to register the given proxy object,'obj, with the factory. The proxy object is a lightweight sul
component or object it represents. When the factory needs to create an object of a given type,
xy’s create_object (see 8.3(2.2.1) or create_component (see 8.3.2.2.1) method to do so.

Hoing name-based opérations, the factory calls the proxy’s get _type name method (see 8.2.3

| object by name-(see 8.3.1.5). If the proxy object’s get type _name method returns the
"), name-based lookup is effectively disabled.

Ll Type-and instance overrides

L1 set_inst_override_by_type and set_inst_override_by_name

ia the

ia the

bstitute
it calls

2.2) to

hgainst the requested_type _name argument in subsequent calls to create_component_by name and

empty

pure virtual function void set inst override by type (

uvm_object wrapper original type,
uvm object wrapper override type,
string full inst path

pure virtual function void set inst override by name (

string original type name,
string override type name,
string full inst path
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These methods are intended to configure the factory to create an object of the override’s type whenever a
request is made to create an object of the original type using a context that matches full inst path.

When overriding by type, original type and override type are handles to the types’ proxy objects.
Preregistration is not required.

When overriding by name, the original _type name typically refers to a preregistered type in the factory. It
may, however, be any arbitrary string. Future calls to any of the create_* methods with the same string and
matching instance path produce the type represented by override type name, which needs to be
preregistered with the factory.

Thef L’L’_L‘lmf_}/uﬂt ts—matched asaiuat the—concatenatron—of {}_qu_ cut_i.uct_yclth, — ”, mame }
providgd in future create requests. full inst path may include wildcards (* and ?) such that a|single
instande override can be applied in multiple contexts. A full inst path of “*” is effe€tiy€ly|a type
override (see 8.3.1.4.2), as it matches all contexts.

When [the factory processes instance overrides, the instance queue is processed’ in~order of operride
registrjtions and the first override match prevails. Thus, more specific overrides shoeuld be registerdd first,
followpd by more general overrides.

8.3.1.4.2 set_type_override_by_type and set_type_override_by\name

pyre virtual function void set type override by/type (
uvm_object wrapper original type,

uvm_object wrapper override type,

bit replace =1

pyre virtual function void set type\override by name (
string original type name,

string override type name,

bit replace =1

These methods are intended to configure the factory to create an object of the override’s type whemever a
requesf is made to create an object of the original type, provided no instance override applies. The driginal
type sHall be a super class pfithe override type.

When |overriding by ‘type, original type and override type are handles to the types’ proxy dbjects.
Preregjstration is not.required.

When pverriding by name, the original type name typically refers to a preregistered type in the factory. It
may, however, be any arbitrary string. Future calls to any of the create_* methods with the same string and
matching\instance path produce the type represented by override type_name. which needs|to be
preregistered with the factory.

When replace is 1, a previous override on original _type _name is replaced; otherwise, a previous override, if
any, remains intact. The default value of replace shall be 1.

8.3.1.5 Creation

create_object_by_type, create_component_by type, create_object_by name,
and create_component_by name

pure virtual function uvm object create object by type (
uvm object wrapper requested type,


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2

:2021 © IEC 2021

IEEE Std 1800.2 ™-2017 - 85—

string parent inst path = "",
string name = ""

pure virtual function uvm component create component by type (

uvm _object wrapper requested type,
string name,
uvm_component parent

pure virtual function uvm object create object by name (

Py

These
specifi
(see 13

When
requirg

When
been r
reques

If the

forms
obtain

If no i

Once t
type. N

ftring v‘nr}nacfnrl fxipa name.,
string parent inst path = "",
string name = ""

re virtual function uvm component create component by namer(
string requested type name,
string parent inst path = "",
string name,
uvm_component parent

methods are intended to create and return a component or.@bject of the requested type, which
bd by type or by name. A requested component shall be dérived from the uvm_component bag
.1), and a requested object shall be derived from the uyin_object base class (see 5.3).

requesting by type, requested type is a handlerto the type’s proxy object. Preregistration
d.

Fequesting by name, request _type nagme'is a string representing the requested type, which shal
poistered with the factory with that'name prior to the request. If the factory does not recogn
fed _type name, an error shall be"generated and a nu/l handle returned.

optional parent_inst_path .is provided, the concatenation {parent inst path,“.”,]
hn instance path (contéxt) that is used to search for an instance override. parent _inst _path is ty]
d by calling uvm cemponent::get_full name (see 13.1.3.2) on the parent.

istance overrideis found, the factory then searches for a type override.

he finalloverride is found, an instance of that component or object is returned in place of the red
[ew components use the given name and parent. New objects use the given name, if provided.

nay be
e class

is not

1l have
ize the

hame}
pically

uested

Override searches are recursively applied, with instance overrides taking precedence over type overrides. If
foo overrides bar, and xyz overrides foo, then a request for bar produces xyz. Recursive loops result
in an error, in which case the type returned is the one that formed the loop. Using the previous example, if
bar overrides xyz, then bar is returned after the error is generated.

8.3.1.6 Name aliases

8.3.1.6.1 set_type_alias

pure virtual function void set type alias(string alias_ type name,

uvm object wrapper original type)
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Intended to allow overrides by type to use the alias type name as an additional name to refer to
original_type.

8.3.1.6.2 set_inst_alias

pure virtual function void set inst alias(string alias type name,
uvm object wrapper original type, string full inst path)

Intended to allow overrides by name to use the alias type name as an additional name to refer to
original_type in the context referred to by full inst path.

8.3.1.7 Introspection
8.3.1.7.1 find_override_by_type and find_override_by name

pyre virtual function uvm object wrapper find override by type-/(
uvm_object wrapper requested type,

string full inst path

pyre virtual function uvm object wrapper find oyekvide by name (
string requested type name,
string full inst path

These methods are intended to return the proxy to the\object that would be created given the argyments.
full inkt path is typically derived from the parentls instance path and the leaf name of the object to be
created, i.e.,

w

{ parent.get full name(), ", Thame }.
8.3.1.7.2 find_wrapper_by_name
pyre virtual functien uvm object wrapper find wrapper by name (
string type name
Intende¢d to returnthe-uvm_object_wrapper (see 8.3.2) associated with a given type _name.

8.3.1.7.3 is_type_name_registered

virtual function bit 1s_type name registered (String type name)

This method checks if the given fype name was registered in the factory as the name for a type and returns
1 in this case.

8.3.1.7.4 is_type_registered
virtual function bit is type registered (uvm object wrapper obj)

This method checks if the given uvm_object_wrapper (see 8.3.2) obj was registered in the factory for a
type and returns 1 in this case.
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8.3.1.7.5 print

pure virtual function void print (

int all types =1

Intended to print the state of the uvm_factory, including registered types, instance overrides, and type
overrides.

When all types is 0, only type and instance overrides are displayed. When all types is 1 (the
default), all registered user-defined types are printed as well, provided they have names associated with

them. Whem=t T —Types Ts2any O vivitypes(prefixedwitho ) arc mctoded-rthetistof e
types.
8.3.1.8 Usage
Using the factory involves the following three basic operations:
a) | Registering objects and components types with the factory.
b) | Designing components to use the factory to create objects or comporients.
¢) | Configuring the factory with type and instance overrides, both within and outside component

More feference information can be found in B.2.1, 8.2.3, 8.2.4, and 13.1.

8.3.2

The u
Instang
uvm_(

ivm_object_wrapper

vm_object_wrapper provides an abstract interface for creating object and component p
es of these lightweight proxies, repiesenting every uvm_object-based (see 5.3
omponent-based object (see 13.1) available in the test environment, are registered w

uvm_factory (see 8.3.1). When the factory~is called upon to create an object or component, it fin

deleg_a
8.3.2.

v
8.3.2.]
8.3.2.]

v

es the request to the appropriate.proxy.
Class declaration

rtual class uvp~object wrapper

P Methods

.1 create_Jobject

rfwal function uvm object create object (

istered

roxies.

and
th the
ds and

tring name = ""

Creates a new object with the optional name. An object proxy (see 8.2.4) implements this method to create
an object of a specific type 7.

8.3.2.2.2 create_component

virtual function uvm component create component (

string name,
uvm_component parent
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Creates new component, passing to its constructor the given name and parent. A component proxy (see
8.2.3) implements this method to create an object of a specific type T.

8.3.2.2.3 get_type_name
virtual function string get type name ()

Derived classes implement this method to return the type name of the object created by create_component
(see 8.3.2.2.2) or create_object (see 8.3.2.2.1).

8.3.3 uvm_default_factory

Default implementation of the UVM factory.
Class declaration
class uvm default factory extends uvm factory

uvm_default_factory can be extended (from uvm_factory); it provides a {full’ implementation| of all
uvm_factory’s methods (see 8.3.1).
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9. Phasing

9.1 Overview

UVM implements an automated mechanism for phasing the execution of the various components in a
testbench.

9.2 Implementation

The API described here provides a general purpose testbench phasing solution, consisting of a phaser
machitge that traverses a master schedule graph. This machine 1s built by the integrator from one ofr more
instandes of template schedules provided by UVM or by third-party verification intellectual property|(VIP),
and it gupports implicit or explicit synchronization, run-time control of threads, and jumps.

Each schedule node refers to a single phase compatible with that VIP’s components dnd’that exectes the
requirgd behavior via an TMP (see F.2.5.1).

9.2.1 Class hierarchy

A singlle class represents the definition, state, and context of a phase. It is:instantiated once as a sifigleton
IMP ($ee F.2.5.1) and one or more times as nodes in a graph that\rsepresent serial and paralle] phase
relatiopships and store the current state as the phaser progresses,.and also as the phase implementatipn that
specifips required component behavior (by extension into the{component context if non-default bghavior
requirgd.).

9.2.2 Phasing related classes
The following classes are part of phasing:

a) | uvm_phase—The base class for defining a phase’s behavior, state, and context. See 9.3.1.

b) | uvm_domain—A phasing schedule node representing an independent branch of the schedulle. See
9.4.

c) | uvm_bottomup_phase—A phase implementation for bottom-up function phases. See 9.5.
d) | uvm_topdown_phase=—A phase implementation for top-down function phases. See 9.7.

e) | uvm_task _phase—+A phase implementation for task phases. See 9.6.
9.2.3 Common and run-time phases

— | The,common phases to all uvm_components (see 13.1) are described in 9.8.

— | The run-time phases are described in 9.8.2.

9.3 Phasing definition classes

The following class are used to specify a phase and its implied functionality.
9.3.1 uvm_phase

This base class defines everything about a phase: its behavior, state, and context.

To define behavior, UVM or the user extends it to create singleton objects that capture the definition of what
the phase does and how it does it. These are then cloned to produce multiple nodes that are hooked up in a
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graph structure to provide context—which phases follow which—and to hold the state of the phase
throughout its lifetime.

UVM provides default extensions of this class for the standard run-time phases.

NOTE—Users may likewise extend this class to define the phase proxy for a particular component context as required.
9.3.1.1 Phase definition, context, and state

9.3.1.1.1 Phase definition

differept phase types: uvm_task phase (see 9.6), uvm_bottomup_phase (see (9.5)] and
uvm

To crIte custom phases, use one of the three predefined extended classes that encapsulate behavfior for
pdown_phase (see 9.7).

a) | Extend one of these classes as appropriate to create a uvm YOURNAME \phase cldss (or
YOURPREFIX NAME phase class) for each phase; this new class~contains the default
implementation of the new phase, is a uvm_component-compatible delegate (see 13.1), and may be
a null implementation.

b) | Instantiate a singleton instance of that class for user-code to use when'a phase handle is requilred.

c) | If this custom phase depends on methods that are not in uvm_component, but are within an
extended class, then extend the base YOURPREFIX NAME phase class with paramgterized
component class context as required to create a spécialized proxy that calls the user-defined
extended component class methods.

This sfheme ensures compile safety for any user-defined extended component classes while prgviding
homogeneous base types for APIs and underlying data-structures.

9.3.1.1.2 Phase context

A schddule is a coherent group of oneter mode phase/state nodes linked together by a graph structure,
allowipg arbitrary linear/parallel relationships to be specified, and executed by stepping through thenp in the
graph ¢prder. Each schedule node. potits to a phase, holds the execution state of that phase, and has optional
links t¢ other nodes for synchronization.

The mfin operations areconstruct, add phases, and instantiate hierarchically within another schedulg.
Each graph struetute is a directed acyclic graph (DAG). Each instance is a node connected to others fo form

the graph. Each'niode in the graph has zero or more successors, and zero or more predecessors. No nogles are
complgtely isolated from others. Exactly one node has zero predecessors. This is the root node.

Also, since the graph is acyclic, following the forward arrows never lead back to the starting point for any
nodes in the graph; but, eventually this leads to a node with no successors.

9.3.1.1.3 Phase state

A given phase may appear multiple times in the complete phase graph, due to the multiple independent
domain feature and the ability for different VIP to customize their own phase schedules (perhaps reusing
existing phases). Each node instance in the graph maintains its own state of execution.

Phase state is represented by a value of uvm_phase_state (see F.2.5.2). A phase object that is not a schedule
or a node within a schedule has the phase state value UVM_PHASE UNINITIALIZED. Other phase objects
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may progress through the states in the order shown for uvm_phase_state, with the exception of responding
to a jump (see F.2.5.2).

UVM PHASE ENDED transitions to UVM PHASE CLEANUP if no jump or UVM PHASE JUMPING if
there is a jump (see F.2.5.2). Each transition of phase state triggers a callback (see 9.3.3).

9.3.1.2 Class declaration

class uvm phase extends uvm object

9.3.1.3 Methods

9.3.1.

fy

Create
UvM_§
UvM_§
9.3.1.
fu
Return
9.3.1.
v

Sets th

8.1 new
nction new (

string name = "uvm phase",

uvm phase type phase type = UVM PHASE SCHEDULE,

uvm phase parent = null
b a new phase node, with a name and phase_type (one of UVM_PHASE IMP, UVM PHASE |
HASE SCHEDULE, or UVM PHASE DOMAIN). The default value of phase_type sh
HASE SCHEDULE.
8.2 get_phase_type

nction uvm phase type get phase type ()

5 the phase type as defined by uvm_phase_type (see F.2.5.1).

8.3 set_max_ready_to_end_iterations

rtual function void set max ready to end iterations(int max)

e maximum number of iteratiens of ready to_end. A raise and drop of objection while thi

is in phase_ready_to_end causes’a new iteration of phase_ready_to_end if the new iteration count

than

this value (se¢ y413.1.4.3.2). The default value is the wvalue returned

get_mpx_ready_to_end_iterations (see 9.3.1.3.6).

9.3.1.

v

8.4 get_max-ready_to_end_iterations

rtugl Mfunction int get max ready to end iterations()

Return

s—the-masdimumnumber ol terations o roadsr + pef{see 3 132
rations-olroack— meHsee 93133

9.3.1.3.5 set_default_max_ready_to_end_iterations

static function void set default max ready to end iterations(int max)

NODE,
all be

phase
is less
from

Sets the global default maximum number of iterations of phase_ready_to_end (see 9.3.1.3.3). The default
value is 20.

9.3.1.3.6 get_default_max_ready_to_end_iterations

static function int get max ready to end iterations()
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Returns the default maximum number of iterations of ready to_ end (see 9.3.1.3.5).
9.3.1.4 State
9.3.1.4.1 get_state
function uvm phase state get state()
This is an accessor to return the current state of this phase.

9.3.1.4.2 get_run_count

fynction int get run count ()
This is{an accessor to return the integer number of times this phase has executed.
9.3.1.4.3 find_by_name

fynction uvm phase find by name (
string name,

bit stay in scope =1

Locates a phase node with the specified name and returns itsthandle. When stay in scope is set to|1, this
only sdarches within this phase’s schedule and domain. The.default value of stay_in_scope shall be 1.

9.3.1.4.4 find

fynction uvm phase find(
uvm_phase phase,

bit stay in scope = [
Locates the phase node with-the specified phase IMP and returns its handle. When stay_in_scope is spt to 1,
this onlly searches within'this'phase’s schedule and domain. The default value of stay in_scope shall pe 1.

9.3.1.4.5is

fynctiom bit is(

wim phase phase

Returns 1 if the containing uvm_phase refers to the same phase as the phase argument, 0 otherwise.
9.3.1.4.6 is_before

function bit is before(

uvm phase phase

Returns 1 if the containing uvm_phase refers to a phase that is earlier than the phase argument, O otherwise.
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9.3.1.4.7 is_after

function bit is after(
uvm phase phase

)

Returns 1 if the containing uvm_phase refers to a phase that is later than the phase argument, 0 otherwise.

9.3.1.5 Callbacks

9.3.1.5.1 exec_func

virtual function void exec func(
uvm_component comp,
uvm phase phase

Implements the proxy functionality for a function phase type comp—the component to exect
functidnality upon phase—the phase schedule that originated this phase call.

9.3.1.9.2 exec_task

virtual task exec task(
uvm_component comp,
uvm_phase phase

Implerhents the proxy functionality for a task phase typecomp—the component to execute the functi

upon phase—the phase schedule that originated this,phase call.
9.3.1.6 Schedule

9.3.1.6.1 add

fynction void add(

uvm phase phase,

uvm phase with ‘phase = null,

uvm phase aftér phase = null,
uvm_phase before phase = null,
uvm_phagse-'start _with phase = null,
uvm_phase end with phase = null

Adds |phase to the schedule or domain. add shall be called only from a phase with th

te the

pnality

£ type

UVM_ PHASE SCHEDULE or UVM PHASE DOMAIN. Optionally, one or more phases may be specified to
specify how the new phase aligns with existing phases. The optional phases shall already exist in the
schedule or domain. If no optional phases are specified, phase is appended to the schedule or domain.

If with_phase is not null, phase is added in parallel with with phase. If after phase is not null, phase is
added as a successor to affer phase. If before phase is not null, phase is added as a predecessor to
before phase. 1f start with_phase is not null, phase is added as a successor to the predecessor(s) of
start_with_phase. If end with_phase is not null, phase is added as a predecessor to the successor(s) of
end_with_phase. with_phase, after _phase, and start with_phase specify the predecessor of phase; only one
of these shall be non-null. with_phase, before_phase, and end_with_phase specify the successor of phase;

only one of these shall be non-null.
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9.3.1.6.2 get_parent

function uvm phase get parent ()
Returns the parent schedule node, if any, for the hierarchical graph traversal.
9.3.1.6.3 get_full_name

virtual function string get full name()

Returns the full path from the enclosing domain down to this node. The singleton IMP phases have no

hierarcf‘,.
9.3.1.6.4 get_schedule

fynction string get schedule (
bit hier = 0
Returns the topmost parent schedule node, if any, for the hierarchical graph(traversal. The default vplue of
hier shall be 0.
9.3.1.6.5 get_schedule_name

fynction string get schedule name (

bit hier = 0

Returns the schedule name associated with this phas¢ node. An implementation calls get schedulg (%ier)
(see 9.3.1.6.4) and then constructs a hierarchicab,name including any schedule names above the r¢turned
schedule. The default value of hier shall be 0.
9.3.1.6.6 get_domain

fynction uvm domain get-domain ()
Returns the enclosing domain or null if there is none.
9.3.1.6.7 get_imp

fynctiomuvm phase get imp ()

Returng theé phase implementation for this node. Returns nu// if this phase type is not a UVM_PHASE [ IMP.

9.3.1.6.8 get_domain_name

function string get domain name ()
Returns the domain name associated with this phase node or "unknown" if no domain found.
9.3.1.6.9 get_adjacent_predecessor_nodes

function void get adjacent predecessor nodes (
ref uvm phase pred[]

)
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Provides an array of nodes that are predecessors to this phase node. A predecessor node is defined as any
phase node that lies prior to this node in the phase graph; an adjacent predecessor node has no nodes
between this node and the predecessor node.

9.3.1.6.10 get_adjacent_successor_nodes

function void get adjacent successor nodes (

ref uvm phase pred[]

Provides an array of nodes that are successors to this phase node. A successor node is defined as any phase

node thattresaftertotrismode i thephasegraph-withmomodes betweenr s mode-amd-thre-suceesso

9.3.1.

Task-H
prolon

error if the user attempts to use raise objection (see 9.3.1.7.2), drop_objéction (see 9.3.1.7.

get ol
9.3.1.

£
Return

9.3.1.

v

Raises
flow f¢
more d

9.3.1.

v

f Phase done objections

ased phase nodes within the phasing graph provide a uvi_objection based interface’(see 10.]
bing the execution of the phase. All other phase types do not contain an objeetion and shall re

jection_count (see 9.3.1.7.4).
.1 get_objection
nction uvm objection get objection()
s the uvm_objection (see 10.5.1) that gates the termination of the phase.
.2 raise_objection
rtual function void raise objecfion (
uvm_object obj,

string description = "",
int count =1

an objection to endingtthis phase, which provides components with greater control over thg
r processes that arenot implicit objectors to the phase. The default value of count shall be
ctails, refer to the/uym_objection version of this function (see 10.5.1.3.3).

.3 drop_objection

rtuglNfunction void drop objection (
Gvm” object obj,

r node.

b.1) for
port an
.3), or

phase
1. For

ftring de hrip‘rimn = "

int count =1

Drops an objection to ending this phase. The default value of count shall be 1. For more details, refer to the
uvm_objection version of this function (see 10.5.1.3.4).

9.3.1.7.4 get_objection_count

virtual function int get objection count (

uvm_object obj = null
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This is a pass through to the get_objection_count on the objection returned by get_objection. See 10.5.1.5.3.
9.3.1.8 Synchronization

The functions sync (see 9.3.1.8.1) and unsync (see 9.3.1.8.2) add relationships between nodes, such that the
node’s start and end are synchronized.

9.3.1.8.1 sync

function void sync(

uvm domain target,
EEY rm_plw pl« —ge ] r

uvm phase with phase = null

Synchtonizes two domains, fully or partially.

a) | target—handle of target domain for synchronizing this one.
b) | phase—optional single phase in this domain to synchronize; otherwise, Sync all.

c) | with_phase—optional different target-domain phase with which/to-synchronize; otherwige, use
phase in the target domain.

9.3.1.8.2 unsync

fynction void unsync(
uvm_domain target,

uvm phase phase = null,
uvm_phase with phase = null

Removyes synchronization between two domains, fully or partially.

a) | target—handle of target domain from which to remove synchronization.
b) | phase—optional single phas¢ in this domain to unsynchronize; otherwise, unsync all.

c) | with_phase—optional ‘different target-domain phase with which to unsynchronize; otherwigse, use
phase in the target(domain.

9.3.1.8.3 wait_for«state

tgsk waifor state(
uvm phase state state,
vm_wait op op = UVM EQ

Waits until this phase compares with the given stafe and op operands.
To wait for the phase to be at the started state or afterward:

wait for state(UVM PHASE STARTED, UVM GTE)
9.3.1.9 Jumping

Phase jumping refers to a change in the normal process of a phase ending and the successor phase(s)
starting. A phase can be made to end prematurely and/or which phase is started next can be changed. To
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jump all active phases within a domain that are predecessors or successors, directly or indirectly, of the jump
target, use uvm_domain::jump (see 9.4.2.4). Phase jumping can also be specified for an individual phase
instance by using the following functions.

9.3.1.9.1 jump

function void Jjump (
uvm_phase phase

Jumps to the specified phase. The phase shall be in the set of predecessors or successors of the current

h A1l S 1. that ol L | Lall ol L. £aat
p ase. pxrractve PIASTSTIaT-SsTIarcprniustas-a COTMOIT SUTTTSSOT-OT- PTCUCC TS SUT-STIATT arsU- ot~ arrottcd.

9.3.1.9.2 set_jump_phase

fynction void set jump phase(
uvm_phase phase
Speciffes which phase to transition to when this phase completes. Note that_this function is part gf what
jump dloes (see 9.3.1.9.1); unlike jump, this does not set the flag to terminadte’the phase prematurely.
9.3.1.9.3 end_prematurely

fynction void end prematurely ()

Specifies a flag to cause the phase to end prematurely. Note that this function is part of what jump ddges (see
9.3.1.9.1); unlike jump, this does not set a jump_ phas'e to go to after the phase ends.

9.3.1.9.4 get_jump_target

fynction uvm phase get jump target ()
Returns a handle to the target phase of the current jump or nu//, if no jump is in progress. It is valid fipm the
time jymp (see 9.3.1.9.1) or set jump_phase (see 9.3.1.9.2) is called until the jump occurs. There i§ also a
callbadk for UVM_ PHASE ,JUMPING that contains a valid return from this function.

9.3.2 yvm_phase_state_change

This i§ a phase(state transition descriptor, which is used to describe the phase transition that cqused a
uvm_phaseSch: :state changed callback to be invoked.

9.3.2.1 Class declaration

class uvm phase state change extends uvm object
9.3.2.2 Methods
9.3.2.2.1 get_state

virtual function uvm phase state get state()

Returns the state to which the phase just transitioned. This is functionally equivalent to
uvm_phase::get_state (see 9.3.1.4.1).
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9.3.2.2.2 get_prev_state

virtual function uvm phase state get prev state()
Returns the state from which the phase just transitioned.
9.3.2.2.3 jump_to

function uvm phase jump to()

If the current state is UVM_PHASE ENDED or UVM_PHASE JUMPING because of a phase jump, this

returng-the-phase-that-is-the-tarset-of fnp—OtherwiseHtreturnst—m8MM
9.3.3 tvm_phase_cb
This class defines a callback method that is invoked by the phaser during the execution of.a'$pecific fode in
the phase graph or for all phase nodes. User-defined callback extensions can be used(toe,integrate dath types
that ar¢ not natively phase-aware with the UVM phasing.
9.3.3.1 Class declaration

class uvm phase cb extends uvm callback
9.3.3.2 Methods
9.3.3.2.1 new

fynction new (
string name = "unnamed-uvm_ phase\ cb"
This is|a constructor. The default value of name shall be "unnamed-uvm_phase cb".
9.3.3.2.2 phase_state_change

virtual function veid phase state change (

uvm phase phase)
uvm_phase ,state change change

Called| whenever-a phase changes state. The change descriptor describes the transition that wps just
compl¢ted. (The callback method is invoked immediately after the phase state has changed, but befpre the
phase {mplementation is executed.

An extension may interact with the phase, such as raising the phase objection to prolong the phase, in a
manner that is consistent with the current phase state.

By default, this callback method does nothing. Unless otherwise specified, modifying the phase transition
descriptor has no effect on the phasing schedule or execution.

9.4 uvm_domain

This is a phasing schedule node representing an independent branch of the schedule. It is a handle used to
assign domains to components or hierarchies in the testbench.
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9.4.1 Class declaration

class uvm domain extends uvm phase

9.4.2 Methods

9.4.2.1 new

function new(

string name

Create|
the list]
of all d
9.4.2.]

s

Provid|
doma
entry t
9.4.2.

s

Appen
9.4.2.

fy

Jumps
and ph

b a new instance (type = UVM_PHASE DOMAIN) of a phase domain. The new instance.is'a
of all domains indexed by name. It shall be an error to call new with a name that is already-in
omains.

P get_domains

atic function void get domains(

output uvm domain domains[string]

bs a list of all domains for the domains argument. The dist of all domains always con|
ns ["common"] entry that contains the UVM common.phases (see 9.8) and a domains ["
nat contains the UVM run-time phases (see 9.8.2).

8 add_uvm_phases

atic function void add uvm phasesy
uvm phase schedule

s the built-in UVM phases to the given schedule.
L jump

nction void jumpJ(
uvm_phase phase

all active'phases of this domain to phase if there is a path between the active phases of this
1se,

ided to
the list

ains a
hvm" ]

lomain

9.5 uvm_bottomup_phase

This is a virtual base class for function phases that operate bottom-up. The virtual function execute (see
9.5.2.3) is called for each component. A bottom-up phase invokes the delegate function first on components
without any children; once finished, the delegate function is invoked on each of the first sets’ parents, etc. A
bottom-up function phase completes when the execute method has been called and returned on all
applicable components in the hierarchy.

9.5.1 Class declaration

virtual class uvm bottomup phase extends uvm phase
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9.5.2 Methods
9.5.2.1 new

function new (
string name

Initializes a new instance (type = UVM PHASE IMP) of a bottom-up phase.

9.5.2.2 traverse

virtual function void traverse(
uvm_component comp,

uvm phase phase,

uvm phase state state

Traverpes the component tree in Dbottom-up order and, dependingy“on the state,| calls
comp {phase started (phase), execute (comp, phase), or compl. phase ended (phajse).
9.5.2.3 execute

virtual function void execute (
uvm_component comp,
uvm_phase phase

Calls yvm phase::exec func (comp,phase).

9.6 uym_task_phase

This if the base class for all task phases. It forks a call to uvm_phase::exec_task (see 9.3.1.5.2) for each
compopnent in the hierarchy.

The cqmpletion of these tasks does not imply, nor is it required for, the end of phase. Once thq phase
complg¢tes, any remaining forked uvm_phase::exec_task threads are forcibly and immediately killed.

By deffault, the way for a task phase to extend over time is if there is at least one component that rafises an
objection, e.g.,

clasg, my comp extends uvm component

e 1 s AN L = = \
TS it P oC (O vit i TSty

phase.raise objection(this, "Applying stimulus")

phase.drop objection(this, "Applied enough stimulus")
endtask
endclass

There is however one scenario wherein time advances within a task-based phase without any objections to
the phase being raised. If two (or more) phases are synched, or they share a common successor, such as the
uvm_run_phase (see 9.8.1.5) and the uvm_post _shutdown phase (see 9.8.2.12) sharing the
uvm_extract_phase (see 9.8.1.6) as a successor, then phase advancement is delayed until all predecessors
of the common successor are ready to proceed. Because of this, it is possible for time to advance between the
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uvm_component::phase_started (see 13.1.4.3.1) and uvm_component::phase_ended (see 13.1.4.3.1) of
a task phase without any participants in the phase raising an objection.

A task phase shall not share a successor with a topdown phase or bottomup phase, as that setup
could try to make the topdown phase or bottomup phase consume time.

9.6.1 Class declaration

virtual class uvm task phase extends uvm phase

9.6.2 Methods

9.6.2.1 new
fuynction new (
string name
Initialiges a new instance (t ype = UVM PHASE IMP) of a task-based phase.
9.6.2.2 traverse
virtual function void traverse (
uvm_component comp,

uvm phase phase,
uvm phase state state

Traverpes the component tree and, depending<en the sfate, calls comp.phase started (pHase),
execyte (comp, phase), comp.phase ready to end (phase), or comp.phase ¢nded
(phase).

9.6.2.3 execute
virtual function mold execute (

uvmﬁcomponent comp,

uvm_phase phase

Forks pvm phdse: :exec task (comp,phase).

9.7 uvm_topdown_phase

This is a virtual base class for function phases that operate top-down. The virtual function execute (see
9.7.2.3) is called for each component.

A top-down function phase completes when the execute method has been called and returned on all
applicable components in the hierarchy.

9.7.1 Class declaration

virtual class uvm_ topdown phase extends uvm phase
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9.7.2 Methods

9.7.2.1 new

function new (
string name

Initializes a new instance (t ype = UVM_ PHASE IMP) of a top-down phase.

9.7.2.2 traverse

virtual function void traverse(
uvm_component comp,

uvm phase phase,

uvm phase state state

Traverpes the component tree in top-down order and, depending” on the state,| calls
comp {phase started (phase), execute (comp, phase), or comp,.phase ended (phajse).
9.7.2.3 execute

virtual function void execute (

uvm_component comp,
uvm phase phase

Calls yvm phase::exec func (comp, phdse).

9.8 Predefined phases

UVM ({efines some phases. The user’is free to create more phases.
The names of the UVM prédefined phases (which are returned by get name for a phase instance) match the
class names specified in_this subclause with the “uvm_” and “ phase” terms removed. Eachl UVM

predefined phase implements the following method.

get
sflatic—~function TYPE get ()

which returns the singleton phase handle for each phase. The return value of get is of the same type as the
phase itself, such that uvm build phase::get has a return type of uvm build phase,
uvm_run_phase has a return type of uvm_run_phase, and so on.

The UVM predefined phases are classified as common phases and run-time phases. The common phases are
the set of function and task phases that all uvm_components (see 13.1) execute together. All
uvm_components are always synchronized with respect to the common phases. The run-time phases
execute in a predefined phase schedule that runs concurrently to the common phase uvm_run_phase (see
9.8.1.5). By default, all uvm_components (see 13.1) using the run-time schedule are synchronized with
respect to the predefined phases in the schedule. It is possible for components to belong to different domains
in which case their schedules can be unsynchronized with a call to unsync (see 9.3.1.8.2).
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9.8.1 Common phases

The common phases are described in the order of their execution. All of the phases before uvm_run_phase
(see 9.8.1.5) shall execute at simulation time 0.

9.8.1.1 uvm_build_phase
class uvm build phase extends uvm_ topdown phase

This is a uvm_topdown_phase (see 9.7) whose exec_func calls the uvm_component::build_phase
method (see 13.1.4.1.1). This phase gives components a defined time to create and configure the testbench.

9.8.1.2 uvm_connect_phase

class uvm connect phase extends uvm bottomup phase
This isla uvm_bottomup_phase (see 9.5) whose exec func calls the uvm_compoénent::connect| phase
methodl (see 13.1.4.1.2). This phase gives components a defined time to eStablish cross-component
connedtions.
9.8.1.3 uvm_end_of_elaboration_phase

class uvm_end of elaboration phase extends uvm.lottomup phase

This is a uvm_bottomup_phase (see 9.5) whose exec_func calls the
uvim_domponent::end_of elaboration_phase method (see.13.1.4.1.3).

9.8.1.4 uvm_start_of_simulation_phase
class uvm start of simulation phaSe extends uvm bottomup phase

This is a uvm_bottomup_phase (see 9.5) whose exec_func calls the
uvm_domponent::start_of simulation) phase method (see 13.1.4.1.4).

9.8.1.9 uvm_run_phase
class uvm run phasé extends uvm task phase

This i{ a uvm_task_phase (see 9.6) whose exec_task calls the uvm_component::run_phase |virtual
methodl (see 13.01.4.1.5). This phase runs in parallel to the run-time phases, uvm_pre_reset_phase through
uvm_post_shutdown_phase (see 9.8.2). The uvm_run_phase shall always be running when fime is
advanding,, se’ when this phase starts, simulation time is still 0, and the time when this phase ends shall be

the sarhe'time that the uvm_final phase ends (see 9.8.1.9)

The run phase starts a global timeout counter thread. The expiration time of the counter shall be
implementation-specific, unless set via uvm_root::set_timeout (see F.7.2.3) prior to uvm_run_phase
starting. If the counter expires before uvm_run_phase ends, it shall generate a fatal error.

9.8.1.6 uvm_extract_phase

class uvm _extract phase extends uvm bottomup phase

This is a uvm_bottomup_phase (see 9.5) whose exec_func calls the uvm_component::extract_phase
method (see 13.1.4.1.6).
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9.8.1.7 uvm_check_phase
class uvm _check phase extends uvm bottomup phase

This is a uvm_bottomup_phase (see 9.5) whose exec func calls the uvm_component::check_phase
method (see 13.1.4.1.7).

9.8.1.8 uvm_report_phase

class uvm_report phase extends uvm bottomup phase

This ifa uvm_bottomup_phase (sce J.5) whose exec_tunc calls the uvim_component::report] phase
methodl (see 13.1.4.1.8).

9.8.1.9 uvm_final_phase
class uvm final phase extends uvm_ topdown phase

This i3 a uvm_topdown_phase (see 9.7) whose exec_func calls the uvin_component::final| phase
methodl (see 13.1.4.1.9).

9.8.2 UVM run-time phases
The rup-time phases shall include the following task phases, shown in their default order of execution{ Users
and inmjplementations may add run-time phases before or after*any of these specified phases. The ryn-time
phases| shall not start before the end of wvm_start of simulation_phase (see 9|8.1.4).
uvm_gxtract_phase (see 9.8.1.6) shall not start beferethe run-time phases have ended. These specified
phases|shall not overlap within an instance of uvm, dcmain.
9.8.2.1 uvm_pre_reset_phase

class uvm pre reset phasgcextends uvm task phase

This i§ a uvm_task_phase (see 9.6) whose exec task calls the uvm_component::pre_reset| phase
methodl (see 13.1.4.2.1).

9.8.2.2 uvm_reset_phase

class uviml reset phase extends uvm task phase

This if a uym’ task_phase (see 9.6) whose exec_task calls the uvm_component::reset_phase method
(see 13.1842.2). T

9.8.2.3 uvm_post_reset_phase
class uvm post reset phase extends uvm task phase

This is a uvm_task _phase (see 9.6) whose exec task calls the uvm_component::post_reset_phase
method (see 13.1.4.2.3).

9.8.2.4 uvm_pre_configure_phase

class uvm pre configure phase extends uvm task phase
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This is a uvm_task_phase (see 9.6) whose exec_task calls the uvm_component::pre_configure_phase
method (see 13.1.4.2.4).

9.8.2.5 uvm_configure_phase

class uvm_configure phase extends uvm_ task phase

This is a uvm_task_phase (see 9.6) whose exec_task calls the uvm_component::configure_phase
method (see 13.1.4.2.5).

9.8.2.

cl

This
uvm_(

9.8.2.

cl

This i
metho

6 uvm_post _configure phase

ass uvm _post configure phase extends uvm task phase

is a uvm_task phase (see 9.6) whose exec_task calls
omponent::post_configure_phase method (see 13.1.4.2.6).

f uvm_pre_main_phase
ass uvm_pre main phase extends uvm task phase

a uvm_task_phase (see 9.6) whose exec task calls~tlie uvm_component::pre_main
| (see 13.1.4.2.7).

9.8.2.8 uvm_main_phase

cl

This i
(see 13

ass uvm _main_phase extends uvm task phase

1.428).

9.8.2.9 uvm_post_main_phase

cl

This i
metho

9.8.2.

ass uvm post mainiphase extends uvm task phase

a uvm_task_phase (see 9.6) whose exec task calls the uvm_component::post_main|
| (see 13.1.4.2.9).

0 uym: pre_shutdown_phase

the

| phase

a uvm_task_phase (see 9.6) whose exec task calls the uvm_component::main_phase jnethod

| phase

C

This

ass uvim _pre shutdown phase eXtends uvil _task phase

is a uvm_task_phase (see 9.6) whose exec_task calls

uvm_component::pre_shutdown_phase method (see 13.1.4.2.10).

9.8.2.11 uvm_shutdown_phase

class uvm_ shutdown phase extends uvm task phase

the

This is a uvm_task_phase (see 9.6) whose exec_task calls the uvm_component::shutdown_phase
method (see 13.1.4.2.11).
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9.8.2.12 uvm_post_shutdown_phase
class uvm post shutdown phase extends uvm task phase

This is a uvm_task_phase (see 9.6) whose exec_task calls the
uvm_component::post_shutdown_phase method (see 13.1.4.2.12).
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10. Synchronization classes

UVM provides event and barrier synchronization classes for managing concurrent processes, as follows:

a)

b)

d)

10.1 |

This s

10.1.1

The uy
provid

10.1.1

v
10.1.1
10.1.1

fu

Create

10.1.1

uvm_event#(T)—UVM’s event class (see 10.1.2) augments the SystemVerilog event data type

with such services as setting callbacks and data delivery.

uvm_barrier—A barrier is used to prevent a pre-configured number of processes from con
until all have reached a certain point in simulation (see 10.3).

tinuing

uvm_event_pool and uvm_barrier_pool—The event and barrier pool classes are specializations of

uvm_event_callback—The event callback is used to create callback objects that may-be)atta
uvm_events (see 10.2).

Fvent classes

uvm_event_base

bm_event_base class is an abstract wrapper class around the SystemVerilog event const
bs some additional services such as setting callbacks-and maintaining the number of waiters.

.1 Class declaration
rtual uvm event base extends uwvm object
.2 Methods
.2.1 new
nction new (
string name (="
5 a new event object.

.2:2 wait_on

T) (see 11.2) used to store collections of uvm_events (see 10.1) and
i i } Hs-a static,

thed to

ibclause defines the uvm_event_base class (see 10.1.1) and its dérivative uvm_event#(T) (see
10.1.2).

ruct. It

virtual task wait on (

)

bit delta = 0

Waits for the event to be activated for the first time.

If the event has already been triggered, this task returns immediately. If a delta value is specified, the
caller is forced to wait a single delta #0 before returning. This prevents the caller from returning before
previously waiting processes have had a chance to resume. The default value of delta shall be 0.

Once an event has been triggered, it will be remain “on” until the event is reset (see 10.1.1.2.8).
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10.1.1.2.3 wait_off

virtual task wait off (
bit delta = 0

If the event has already triggered and is “on,” this task waits for the event to be turned “off” via a call to
reset (see 10.1.1.2.8).

If the event has not already been triggered, this task returns immediately. If delta value is specified, the
caller is forced to wait a single delta #0 before returning. This prevents the caller from returning before
previofisly waiting processes have had a chance to resume. The default value of delta shall be 0.

10.1.1.2.4 wait_trigger

virtual task wait trigger()
Waits for the event to be triggered.
If one [process calls wait_trigger in the same delta as another process calls/uvm_event#(T)::triggpr (see
10.1.212.4), a race condition occurs. If the call to wait occurs before the trigger, this method returns|in this
delta. If the wait occurs after the trigger, this method does not returriuntil the next trigger, which may never
occur gnd, thus, cause a deadlock. This race can be avoided by using wait_ptrigger (see 10.1.1.2.5).
10.1.1.2.5 wait_ptrigger

virtual task wait ptrigger()
Waits ffor a persistent trigger of the event. Unlike wait_trigger (see 10.1.1.2.4), this views the trigger as
persistent within a given time-slice and, thus;yavoids certain race conditions. If this method is called after the
trigger} but within the same time-slice, the caller returns immediately.
10.1.11.2.6 get_trigger_time

virtual function (time get trigger time ()

Returng the time that.this event was last triggered. If the event has not been triggered or the event hgs been
reset, the trigger tinge-is 0.

10.1.1.2.7Gs,'0n

virtual function bit 1s on()
Indicates whether the event has been triggered since it was last reset.
A return of 1 indicates the event has triggered.

10.1.1.2.8 reset

virtual function void reset (
bit wakeup = 0
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Resets the event to its off state. If wakeup is set, all processes currently blocked waiting on wait_trigger
(see 10.1.1.2.4) or wait_ptrigger (see 10.1.1.2.5) for the event are activated before the reset. The default
value of wakeup shall be 0.

No callbacks are called during a reset.

10.1.1.2.9 cancel

virtual function void cancel ()

Decrements the number of waiters on the event.

This isfused if a process that is waiting on an event is disabled or activated by some other means:
10.1.1.2.10 get_num_waiters
virtual function int get num waiters()
Returnk the number of processes waiting on the event.
10.1.2 uvm_event#(T)
The uym_event class is an extension of the abstract uvm_event_base class (see 10.1.1).
The optional parameter 7 allows the user to define a data typéthat can be passed during an event trigger.
10.1.2.1 Class declaration
class uvm_event# (

type T = uvm object
) |[extends uvm event base

10.1.2.2 Methods

10.1.2.2.1 new

fuynction new (
string name'=)""

Createp a new event object.

10.1.2.2¢2 wait_trigger_data

virtual task wait trigger data (
output T data
)

This method calls uvm_event_base::wait_trigger (see 10.1.1.2.4) followed by get trigger data (see
10.1.2.2.5).

10.1.2.2.3 wait_ptrigger_data

virtual task wait ptrigger data (
output T data
)
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This method calls uvm_event_base::wait_ptrigger (see 10.1.1.2.5) followed by get trigger data (see
10.1.2.2.5).

10.1.2.2.4 trigger

virtual function void trigger (
T data = get default data
)

Triggers the event, resuming all waiting processes.

An opf . If no

data is|provided, the get_trigger_data (see 10.1.2.2.5) shall return the deft data (see 10.1.2.2.6),

10.1.2.2.5 get_trigger_data
virtual function T get trigger data()
Returnk the data, if any, provided by the last call to trigger (see 10.1.2.2.4).

10.1.2.2.6 default data

virtual function void set default data (T data)
virtual function T get default data()

Default trigger data to be used when trigger (see d0zN2.2.4) is called without passing in data.
get dlefault data shall return the most recent data assigned via set _default data. Th¢ value

returndd by get default data prior to callingset default data is the uninitialized value of
type T

10.2 yvm_event_callback
The uym_event_callback class is-ah-abstract class that is used to create callback objects that rhay be
attachdd to uvm_event#(T)s (see 1071.2). To do so, simply derive a new class and override pre_trigger (see

10.2.2) and/or post_trigger (see 10.2.2.3).

Callbagks are an alternative to using processes that wait on events. When a callback is attached to an event,
that ca]lback object’s.callback function is called each time the event is triggered.

10.2.1| Class declaration

vintdal class uvm event callback# (

e fanl o +
TY P T jearany T =

) extends uvm_cgilback

10.2.2 Methods
10.2.2.1 new

function new (
string name = ""

)

Initializes a new callback object.
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10.2.2.2 pre_trigger

virtual function bit pre trigger (

uvm_event# (T) e,
T data

This callback is called just before triggering the associated event. In a derived class, override this method to
implement any pre-trigger functionality.

If the callback returns 1, the event does not trigger and the post-trigger callback is not called. This provides

a way

In this
associg

10.2.2

v

This ¢
implen

In this
associg

10.3 uvm_barrier

The uy
to blog
proces
10.3.1

cl

10.3.2

10.3.

14 1 1 £ . .
U'a CallUDAaUK 1O PICVUIIL UIC TVTHU ITOIT UHIZ S CTIITE.

function, e is the uvm_event#(T) (see 10.1.2) that is being triggered and data is the ‘option
ted with the event trigger.

.3 post_trigger
rtual function void post trigger (

uvm_event# (T) e,
T data

hent any post-trigger functionality.

function, e is the uvm_event#(T) (see 10.1.2).that is being triggered and data is the option|
ted with the event trigger.

m_barrier class provides a multi-process synchronization mechanism. It enables a set of pr
k until the desired number of*processes reach the synchronization point, at which time all
bes are released.

Class declaration

ass uvm parrier extends uvm object

Methods

J\ew

al data

hllback is called after triggering the associated event. dn“a’ derived class, override this method to

al data

cesses
of the

function new (

string name = "",
int threshold = 0

Creates a new barrier object. The default value of threshold shall be 0.

10.3.2

.2 wait_for

virtual task wait for()
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Blocks until the number of blocked wait_for calls matches the current threshold.
The number of processes to wait for can be specified by using the set_threshold method (see 10.3.2.6).

10.3.2.3 reset

virtual function void reset (
bit wakeup =1

Resets the barrier. This sets the waiter count back to zero (0).

The thfeshold is unchanged. After reset, the barrier forces any processes to wait for the threshold-agajn.

If the wakeup bit is set to 1, any currently waiting processes shall be activated. The default\valde of wakeup
shall bp 1.

10.3.2.4 set_auto_reset
virtual function void set auto reset (
bit value = 1
Deternpines if the barrier should reset itself after the threshold isteached.

The dgfault is on, so when a barrier hits its threshold it resets)and new processes block until the threghold is
reachefl again.

If auto| reset is off, then once the threshold is achiéved, new processes pass through without being Hlocked
until the barrier is reset. The default value of valwe shall be 1.

10.3.2.5 get_threshold

virtual function int get) threshold()
Returnk the current threshold,setting for the barrier.
10.3.2.6 set_threshold

virtual function void set threshold (
ing \threshold

Specifies the process threshold.

This determines how many processes are waiting on the barrier before the processes may proceed. Once the
threshold is reached, all waiting processes are activated.

If threshold is set to a value less than the number of currently waiting processes, the barrier is reset and all
waiting processes are activated.

10.3.2.7 get_num_waiters

virtual function int get num waiters()
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Returns the number of processes currently waiting at the barrier.
10.3.2.8 cancel

virtual function void cancel ()

Decrements the waiter count by one. This is used when a process that is waiting on the barrier is killed or

activated by some other means.

10.4 Pool classes

10.4.1 uvm_event_pool
An object used to store collections of uvm_events (see 10.1).
By default, the event pool contains the events: begin, accept, and end. Events can_also be ad
derivafive objects. An event pool is a specialization of an uvm_pool #(KEY;T) (see 11.2),
uvm_pool # (uvm event).
10.4.1.1 Class declaration

class uvm event pool extends uvm pool #(string,Ovm event# (uvm object))
10.4.1.2 Common methods

10.4.1.2.1 new

fuynction new (
string name = ""

Createp a new event pool object.
10.4.11.2.2 get_global_pool
sflatic function ¢vip®event pool get global pool ()
Returng the singleton-global event pool.
10.4.11.2.3 get..global

sflatfe function uvm _event pool get global (

led by
e.g., a

T 1
CIrTiTg K€Y

Returns the item instance specified by key from the global item pool.
10.4.1.2.4 get
virtual function uvm event get (
string key

)

Returns the item with the given string key.
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If no item exists by that key, a new item is created with that key and returned.

10.4.2
An obj

10.4.2

uvm_barrier_pool
ect used to store collections of uvm_barriers (see 10.3).

.1 Class declaration

class uvm _barrier pool extends uvm pool #(string,uvm barrier)

10.4.2

.2 Common methods

IEEE Std 1800.2 ™-2017

10.4.2

fu

Initiali

10.4.2

s

Return

10.4.2

s

Return

10.4.2

v

Return

.2.1 new

nction new (
string name = ""

zes a new barrier pool object.

.2.2 get_global_pool

atic function uvm barrier pool get global pQol'()

s the singleton global barrier pool.

.2.3 get_global

atic function uvm barrier pool\ gkt global (
string key

s the item instance specified by key from the global item pool.

.2.4 get

rtual function uvm barrier get (

string &ey

5 the item with the given string key.

If no it

em exists by that key, a new item is created with that key and returned.

10.5 Objection mechanism

This subclause defines the objection mechanism.

10.5.1

uvm_objection

Objections provide a facility for coordinating status information between two or more participating

compo

nents, objects, or even module-based IP.
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10.5.1

.1 Class declaration

class uvm_objection extends uvm report object

10.5.1

.2 Common methods

new

function new (

string name = ""

Creates a new objection instance.

10.5.1

10.5.1

fu

Return

set_pr
return

10.5.1

fy

Specifi
for cor

When

.3 Objection control

.3.1 get_propagate_mode

nction bit get propagate mode ()

5 the propagation mode for this objection, as specified by set_propagate-mode (see 10.5.1.B.2). If
ppagate_mode has not been called since this objection was created,then get propagate_mode shall
.

.3.2 set_propagate_mode

nction void set propagate mode (
bit prop mode

es the propagation mode for this objectiontBy default, objections support hierarchical propggation
hponents.

propagation mode is set to ‘0’, all intermediate callbacks between the source and top shall be skipped.

Since the propagation mode changes:the behavior of the objection, it can only be safely changed if there are

no obj
shall rg

10.5.1

v

petions raised or draining. Anyattempts to change the mode while objections are raised or dfaining
sult in an error.

.3.3 raise_objection

rtual functidn void raise objection (
uvm ob3&ct obj = null,
string-description = "",
int )count = 1

Raises

the number of objections for the source object by count, which defaults to 1. The object is usually the

this handle of the caller. If object is not specified or null, the implicit top-level component, uvm_root (see
E.7), is chosen.

Raising an objection causes the following to occur:

The source and total objection counts for object are increased by count. description is a string that
marks a specific objection and is used in tracing/debug.

The objection’s raised virtual method (see 10.5.1.4.1) is called, which calls the
uvm_component::raised method (see 13.1.5.4) for all of the components up the hierarchy.
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10.5.1.3.4 drop_objection

virtual function void drop objection (

uvm object obj = null,
string description = "",
int count = 1

)

Drops the number of objections for the source object by count, which defaults to 1. The object is usually the
this handle of the caller. If object is not specified or null, the implicit top-level component, uvm_root (see
E.7), is chosen.

Dropping an objection causes the following to occur:

a) | The source and total objection counts for object are decreased by count. descriptiorf is;a stripg that
marks a specific objection and is used in tracing/debug. It is error to drop the objection count for
object below zero (0).

b) | The objection’s dropped virtual method (see 10.5.1.4.2) is called, which calls the
uvm_component::dropped method (see 13.1.5.5) for all of the components up the hierarchy.

c) | If the total objection count has not reached zero (0) for object, the/drop shall be propagated|up the
object hierarchy as with raise_objection (see 10.5.1.3.3). Then, each object in the hierarchy shall
update their source counts, objections that they originated, afid fofal counts, the total nunpber of
objections by them and all their descendants.

If the fotal objection count reaches zero (0), propagation up:the hierarchy is deferred until a configurable
drain tjme (see 10.5.1.3.7) has passed and the uvm_component::all_dropped callback (see 13.1.5.6)|for the
currenf hierarchy level has returned. The following proééss occurs for each instance up the hierarchly from
the soyrce caller:

d) | A process is forked in a non-blocking fashion, allowing the drop call to return. The forked process
then does the following.

1) If a drain time was specified-for the given object, the process waits for that amount of tIe.

2) The objection’s all drepped virtual method (see 10.5.1.4.3) is called, which calls the
uvm_component::all dropped method (see 13.1.5.6) (if object is a component).

3) The process theft:waits for the all_dropped callback to complete.

4)  After the draiirtime has elapsed and the all_dropped callback has completed, propagdtion of
the dropped: objection to the parent proceeds as described in raise_objection (see 10.5{1.3.3),
excepfastdescribed in item e.

e) | If a newobjection for this object or any of its descendants is raised during the drain time or|during
execution of the all_dropped callback (see 10.5.1.4.3) at any point, the hierarchical chain| previ-
ously described is terminated and the dropped callback does not go up the hierarchy. The raispd (see
105 1. 4 1\ ol 41 s thalas Ia btttk L £ " d +ad " duced
1TV.J.1.7T. L} UUJ VUTIVUIT qutluéutuo LIP IV ITIVT “L\./ll] » UL LIV ITUINIULVIT UL ' TAaisva qutluéutuu LIIJ IS 1TV

by the number of drops that were pending waiting for the all_dropped/drain time completion. Thus,
if exactly one objection caused the count to go to zero (0), and during the drain exactly one new

objection comes in, no raises or drops are propagated up the hierarchy.

As an optimization, if the object has no set drain time and no registered callbacks, the forked process shall be
skipped and propagation proceeds immediately to the parent as described.

10.5.1.3.5 clear

virtual function void clear(
uvm _object obj = null

)
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Immediately clears the objection state. All counts are cleared and any processes waiting on a call to
wait_for [with objt event UVM ALL DROPPED and obj the implicit top-level component (see F.7)] are
released (see 10.5.1.5.2).

The obj is available for an implementation to use for debug purposes only; its value shall have no functional
effect on outcome of this method. The clear action does not result in objections being dropped, and
therefore, does not result in the standard ::dropped callback (see 10.5.1.4.2) being executed.

10.5.1

.3.6 get_drain_time

function time get drain time (

Return
10.5.1

fy
Specif]
Sets th
all_dr
all_dr
10.5.1

10.5.1

v

Object
impler
hook (

uvm object obj = null

s the current drain time of the given object (default: 0 ns).

.3.7 set_drain_time

nction void set drain time (uvm object obj=null, time drain)
es the drain time on the given object to drain.

e drain time, which is the amount of time between the last femaining objection being dropped
ppped callback (see 10.5.1.4.3) being called. If an objection is raised before this drain time ¢
ppped is not called for this iteration.

.4 Callback hooks
.4.1 raised

rtual function void raised™d
uvm_object obj,
uvm_object source obj,
string descriptipr,
int count

on callback-that is called when a raise_objection (see 10.5.1.3.3) has reached obj. The
hentation @ttempts to cast obj to a component, and, if successful, calls the uvm_component:
bee 13.4:5:4).

10.5.1

ind the
Xpires,

default
raised

.4:2’dropped

virtual function void dropped (

uvm_object obj,

uvm object source obj,
string description,
int count

Objection callback that is called when a drop_objection (see 10.5.1.3.4) has reached obj. The default
implementation attempts to cast obj to a component, and, if successful, calls the uvm_component::dropped
hook (see 13.1.5.5).

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


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

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

10.5.1.4.3 all_dropped

virtual task all dropped (
uvm object obj,
uvm object source obj,
string description,
int count

)

Objection callback that is called when a drop_objection (see 10.5.1.3.4) has reached 0bj, and the total count
for obj goes to zero (0). This callback is executed after the drain time associated with obj. The default

implementation attempts to cast ob/ to a component, and, if successful

call

S the

uvm_domponent::all_dropped hook (see 13.1.5.6).
10.5.11.5 Objection status
10.5.11.5.1 get_objectors

fynction void get objectors(
ref uvm object list[$]

Returns the current list of objecting objects (that raised an objection; but'have not dropped it). /ist sh

queue.
10.5.11.5.2 wait_for

tdsk wait for(
uvm_objection event objt event,
uvm_object obj = null

)

Waits ffor the raised (see 10.5.1.4.1), dropped (see 10.5.1.4.2), or all_dropped (see 10.5.1.4.3) e

11l be a

vent to

occur in the given obj. If obj is null.the-implicit top-level component (see F.7) is used. The task returps after

all corfesponding callbacks for thatevent have been executed.
10.5.11.5.3 get_objection_count

fynction intgget objection count (
uvm object obj = null

)

Returnfs the current number of objections raised by the given object.

10.5.1.5.4 get_objection_total
function int get objection total (

uvm_object obj = null

)

Returns the current number of objections raised by the given object and all descendants.
10.5.2 uvm_objection_callback

This is the callback type that defines the callback hooks for an objection callback.
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NOTE—Users may use uvim_objection_cbs_t (see D.4.3) to add callbacks to specific objections.

10.5.2.1 Class declaration
class uvm objection callback extends uvm callback

10.5.2.2 Methods
10.5.2.2.1 raised

virtual function void raised (

TV _ODJECTION ObJECTtion,
uvm object obj,

uvm object source obj,
string description,

int count

Objectjon raised callback function. Called by uvm_objection::raised (see 10{5.1.4.1).
10.5.2.2.2 dropped

virtual function void dropped (
uvm_objection objection,
uvm object obj,

uvm object source obj,
string description,

int count

Objectjon dropped callback function. Called by uvm_objection::dropped (see 10.5.1.4.2).
10.5.2.2.3 all_dropped

virtual task all drapped (
uvm_objection(dbjection,
uvm_object &bj,
uvm_objegt\'source obj,
string description,

int eount

Object

10.6 uvm_heartbeat

Heartbeats provide a way for environments to easily ensure their descendants are alive. A uvm_heartbeat is
associated with a specific objection object. A component that is being tracked by the heartbeat object shall
raise (or drop) the synchronizing objection during the heartbeat window.

The uvm_heartbeat object has a list of participating components. The heartbeat can be configured so that

all components (UVM_ALL ACTIVE), exactly one (UVM _ONE ACTIVE), or any component
(UVM_ANY ACTIVE) trigger the objection in order to satisfy the heartbeat condition.
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10.6.1 Class declaration

class uvm_heartbeat extends uvm object
10.6.2 Methods
10.6.2.1 new

function new (

string name,

uvm component cntxt,

uvm _objection objection = null

Createp a new heartbeat instance associated with cntxt. The context is the hierarchical location whre the
heartbgat objections flow through and are monitored. The objection associated with the heartbeat is optional,
if it is |eft null, but it needs to be specified before the heartbeat monitor will activaté

10.6.2.2 set_mode

fynction uvm heartbeat modes set mode (
uvm_heartbeat modes mode = UVM NO HB MODE

Specifies or retrieves the heartbeat mode. The current %alue for the heartbeat mode is returned, If an
argument is specified to change the mode, then the modejis changed to the new value. The default value of
mode shall be UVM_NO HB_ MODE.

10.6.2.3 set_heartbeat

fynction void set heartbeatl-(
uvm_event# (uvm_object) e,
ref uvm component ,comps[$]

Establfshes the heartbeat.event and assigns a list of components to watch. The monitoring is started gs soon
as thismethod is called.'Once the monitoring has been started with a specific event, providing a new rhonitor
event fesults in an‘error. To change trigger events, first stop (see 10.6.2.7) the monitor and then start (see
10.6.2)6) it with.a-hew event trigger.

If the [rigger event e is null and there was no previously set trigger event, the monitoring is not $tarted.
Monitoring can be started by explicitly calling start (see 10.6.2.6). comps shall be a queue.

10.6.2.4 add

function void add (

uvm_component comp

Adds a single component to the set of components to be monitored. This does not cause monitoring to be
started. If monitoring is currently active, this component is immediately added to the list of components and
is expected to participate in the currently active event window.
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10.6.2.5 remove

function void remove (

uvm_component comp

Removes a single component to the set of components being monitored. Monitoring is not stopped, even if
the last component has been removed (an explicit stop (see 10.6.2.7) is required).

10.6.2.6 start

f1

nction void start (

Starts
previo
a diffe
10.6.2

£

Stops

10.7 (
This sy
10.7.1
The u
develo|
virtual
10.7.1

cl

10.7.1

10.7.1

uvm_event# (uvm object) e = null

isly set, a warning shall be issued. It is an error if the monitor is currently runnitig and e is spe
ent trigger event than the current event.

.7 stop

nction void stop()

he heartbeat monitor. If e is null, then whatever event was previously set is used.|If no evdnt was

cifying

he heartbeat monitor. The current state information is resetyso that if start (see 10.6.2.6) i called
again the process waits for the first event trigger to start the monitoring.

Callbacks classes

belause defines the classes used for callback registration, management, and user-defined callb
uvm_callback

ym_callback class is the base'class for user-defined callback classes. Typically, the com)
per defines an application-spécific callback class that extends from this class. In it, one o
methods are defined (callback interfaces) that represent the hooks available for user override.
.1 Class declaration

ass uvm_callback extends uvm object

.2 Methods

.2:3" new

acks.

ponent
I more

function new (

string name = "uvm callback"

Initializes a new uvm_callback object, giving it an optional name.

10.7.1

.2.2 callback_mode

function bit callback mode (

)

int on = -1
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Enables/disables callbacks: on==0 disables, on==1 enables. Any value for on other than O or 1 has no
effect on the enable state of the callback. The default value of on shall be 1.

This returns the value of 1 if the callback was enabled before any change or 0 if the callback was disabled.
It also produces log messages if callback tracing is on.
10.7.1.2.3 is_enabled

function bit is enabled()

Returng—tifthecattback semabled; Ootherwise:
10.7.2 uvm_callbacks #(T,CB)

The uym_callbacks class provides a base class for implementing callbacks, which are’typically fised to
modify or augment component behavior without changing the component class. To Wwork effectivdly, the
developer of the component class defines a set of “hook” methods that enable asers to customize [certain
behaviprs of the component in a manner that is controlled by the component developer. The integrity of the
compopnent’s overall behavior is intact, while still allowing certain customizable actions by the user.

To endble compile-time type-safety, the class is parameterized on both)the user-defined callback infterface
implerhentation as well as the object type associated with the callback. The object type-callback type] pair is
associgted using the ‘wvm_register_cb macro (see B.4.1) te_define a valid pairing; valid pairijgs are
checkgd when a user attempts to add a callback to an object.

10.7.2.1 Class declaration
class uvm callbacks # (
type T = uvm object,
type CB = uvm callback
) |[extends uvm _object
10.7.2.2 Common parameters

10.7.221T

This type parameter specifies the base object type with which the CB callback objects (see 10.7.2.2.2) are to
be registered. This{type shall be a derivative of uvm_object (see 5.3).

10.7.2.2.2 €B

This ty pe'parameter qppr‘iﬁpq the base callback type to be mnnﬂgf-d by this callback class The callbatck type

is typically a interface class, which defines one or more virtual method prototypes that users can override in
subtypes. This type shall be a derivative of uvm_callback (see 10.7.1). When accessing the add/delete
interface (see 10.7.2.3), the CB parameter is optional.

10.7.2.3 Add/delete interface
10.7.2.3.1 add
static function void add(

T obj,
uvm_callback cb,
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uvm_apprepend ordering = UVM APPEND

Registers the given callback object, cb, with the given obj handle. Callbacks without a specified context are
“type-wide,” meaning they are called for all objects, as opposed to called for specific instances. If ordering
is UVM_APPEND (the default), the callback is executed after previously added callbacks; otherwise, the
callback is executed ahead of previously added callbacks. The cb is the callback handle; it shall be non-nul!
and if the callback has already been added to the object instance then a warning shall be issued.

10.7.2.3.2 add_by_name

sflatic function void add by name (
string name,

uvm callback cb,
uvm_component root,

uvm_apprepend ordering = UVM APPEND

Registers the given callback object, cb, with one or more uvm_components<see 13.1). The components
need t¢ already exist and be type T or a derivative. root specifies the locatierl in the component hierapchy to
start the search for name. The default value of ordering shall be UvM ABPEND. See F.7.3.1 for more|details
on seafching by name.

10.7.2.3.3 delete

stflatic function void delete(
T obj,

uvm callback cb

Deletep the given callback object, cb, from the queue associated with the given obj handle. The obj|handle
can be| null, which allows de-registration of callbacks without an object context. The cb is the ciallback
handlef it shall be non-null and if the callback has already been removed from the object instance|then a
warning shall be issued.

10.7.2.3.4 delete_by. name

sflatic funcgtion void delete by name (
styfing name,

wvm callback cb,

uvil_component Iroot

Removes the given callback object, cb, associated with one or more uvim_component (see 13.1) callback
queues. root specifies the location in the component hierarchy to start the search for name. See F.7.3.1 for
more details on searching by name.

10.7.2.4 lterator interface

This set of functions provide an iterator interface for callback queues. A facade class, uvm_callback iter
(see D.1) is also available; it is the generally preferred way to iterate over callback queues.
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10.7.2.4.1 get_first

static function CB get first (
ref int itr,
input T obj

Returns the first enabled callback of type CB that resides in the queue for obj. If 0bj is null, the type wide
queue for T is searched. itr is the iterator; it shall be updated with a value that can be supplied to get_next
(see 10.7.2.4.3) to retrieve the next callback object.

If the queue 1s empty, null 1s returned.
10.7.2.4.2 get_last

sflatic function CB get last (
ref int itr,
input T obj

Returns the last enabled callback of type CB that resides in the queue for vbj. If obj is null, the typle wide
queue ffor T is searched. itr is the iterator; it shall be updated with a-valde that can be supplied to get prev
(see 10.7.2.4.4) to retrieve the previous callback object.

If the queue is empty, null is returned.
10.7.2.4.3 get_next

sflatic function CB get next (
ref int itr,
input T obj

Returnfs the next enabled callback of type CB that resides in the queue for obj, using itr as the starting point.
If obj is null, the type wide queue for T is searched. itr is the iterator; it shall be updated with a value that can
be supplied to get_next (see 10.7.2.4.3) to retrieve the next callback object.

If no more callbacks exist in the queue, null is returned. get_next shall continue to return nu// in this case
until get first (s€e,10.7.2.4.1) has been used to reset the iterator.

10.7.2.4.4 'get_prev

static function CB get prev (
ref int itr,
input T obj

Returns the previous enabled callback of type CB that resides in the queue for ob, using itr as the starting
point. If obj is null, the type wide queue for T is searched. itr is the iterator; it shall be updated with a value
that can be supplied to get_prev (see 10.7.2.4.4) to retrieve the previous callback object.

If no more callbacks exist in the queue, null is returned. get prev shall continue to return nul/ in this case
until get_last (see 10.7.2.4.2) has been used to reset the iterator.
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10.7.2.5 get_all

static function void get all (
ref CB all callbacks[$]
)

This function populates the end of the all_callbacks queue with the list of all registered callbacks (whether
they are enabled or disabled).
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11. Container classes

11.1 Overview

The container classes are type parameterized data structures. The uvm_queue #(T) class (see 11.3)
implements a queue data structure similar to the SystemVerilog queue construct. And the uvm_pool
#(KEY,T) class (see 11.2) implements a pool data structure similar to the SystemVerilog associative array.
The class-based data structures allow the objects to be shared by reference; e.g., passing a uvim_pool as an
input to a function copies only the class handle into the function, not the entire associative array.

11.2 ivm_pool #KEY,T)

Implerpents a class-based dynamic associative array. Allows sparse arrays to be allocated on demand, and
passed|and stored by reference.

11.2.1| Class declaration
class uvm pool #(
type KEY = int,

T = uvm _void
) [extends uvm object

11.2.2 Methods
11.2.2.1 new

fynction new (
string name = ""

Createp a new pool with the given name,
11.2.2.2 get_global_pool
sflatic function uvm“pool #(KEY,T) get global pool()
Returns the singleton global pool for the item type T.
This allows items.to be shared among components throughout the verification environment.

11.2.2.3get_global

static function T get global (
KEY key
)
Returns the specified item instance from the global item pool.

11.2.2.4 get

virtual function T get (
KEY key
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Returns the item with the given key.

If no item exists by that key, a new item is allocated with that key, with a value as defined by Table 7-1 of
IEEE Std 1800-2012.°

11.2.2.5 add

virtual function void add (
KEY key,
T item

Adds the given (key, item) pair to the pool. If an item already exists at the given key it is overwrittenwith the
new item.

11.2.2.6 num
virtual function int num()
Returnk the number of uniquely keyed items stored in the pool.
11.2.2.7 delete
virtual function void delete (
KEY key
Remoyes the item with the given key from the pool.
11.2.2.8 exists
virtual function int exists %
KEY key
Returns 1 if a item with the given %ey exists in the pool, 0 otherwise.

11.2.2.9 first

virtual funetion int first (
ref KEY\key

Returng thekey of the first item stored in the pool.

If the pool is empty, then key is unchanged and O is returned.
If the pool is not empty, then key is the key of the first item and 1 is returned.

11.2.2.10 last

virtual function int last (
ref KEY key
)

®Information on references can be found in Clause 2.
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Returns the key of the last item stored in the pool.
If the pool is empty, then 0O is returned and key is unchanged.
If the pool is not empty, then key is set to the last key in the pool and 1 is returned.

11.2.2.11 next

virtual function int next (
ref KEY key
)

Returns the key of the next item in the pool.
If the ipput key is the last key in the pool, then key is left unchanged and 0 is returned.
If a nekt key is found, then key is updated with that key and 1 is returned.

11.2.2.12 prev

virtual function int prev (
ref KEY key
)

Returnk the key of the previous item in the pool.
If the ihput key is the first key in the pool, then key is lefbunchanged and 0 is returned.

If a prgvious key is found, then key is updated with:that key and 1 is returned.

11.3 uvm_queue #(T)

Implerpents a class-based dynamic-quete. Allows queues to be allocated on demand, and passed and stored
by refgrence.

11.3.1| Class declaration
class uvm_quene # (

type T.="int,
) |extends.advm object

11.3.2 Methods

11.3.2.1 new

function new (
string name = ""

)
Creates a new pool with the given name.
11.3.2.2 get_global_queue

static function uvm queue #(T) get global queue()
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Returns the singleton global queue for the item type T.

This al

11.3.2

lows items to be shared among components throughout the verification environment.

.3 get_global

static function T get global (

int index

Returns the specified item instance from the global item queue.

11.3.2

v

Return
If ind4
warnin
1IEEE §
11.3.2

v
Return

11.3.2

v

Inserts|
queue
warnin

11.3.2

.4 get

rtual function T get (
int index

5 the item with the given index.

v is equal to or greater than the size of the queue (see 11.3.2.5), an implementation shall
g message and return the value for a non-existent array entries of type T, as defined by Tablg
td 1800-2012.
.5 size

rtual function int size ()

5 the number of items stored in the queue!
.6 insert
rtual function void dngert (

int index,
T item

the item atthesgiven index in the queue. If index is equal to or greater than the current sizg
see 11.3279), the method call shall have no effect on the queue and an implementation shall
g message.

.7\delete

ssue a
7-1 of

of the
issue a

virtual function void delete (

int index = -1

Removes the item at the given index from the queue; if index is not provided, the entire contents of the queue

are del

eted. The default value of index shall be -1.

11.3.2.8 pop_front

virtual function T pop front()
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Returns the first element in the queue (index=0). If the queue is empty, an implementation shall issue a
warning message and return the value for a non-existent array entries of type T, as defined by Table 7-1 of
IEEE Std 1800-2012.

11.3.2.9 pop_back
virtual function T pop back()
Returns the last element in the queue (index=size () —-1). If the queue is empty, an implementation shall

issue a warning message and return the value for a non-existent array entries of type T, as defined by
Table 7-1 of IEEE Std 1800-2012.

11.3.2.10 push_front

virtual function void push front(
T item

)
Inserts|the given item at the front of the queue.

11.3.2.11 push_back

virtual function void push back(
T item

Inserts|the given ifem at the back of the queue.
11.3.2.12 wait_until_not_empty
virtual task wait until not_ empfiyy ()

If this flueue is empty, blocks until not\émpty. If the queue is not empty, returns immediately.
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12. UVM TLM interfaces

12.1 Overview

UVM provides a collection of classes and interfaces for transaction-level modeling (TLM). These objects
enable transaction-level communication between entities, meaning requests are sent and responses received
by transmitting transaction objects through various interfaces. The UVM TLM facility consists of two parts.
UVM TLM 1 (see 12.2) is concerned with passing messages of arbitrary types through ports and exports.
UVM TLM 2 (see 12.3) is concerned with modeling protocols and is based on sockets and a standardized
transaction object called a generic payload. Sockets are constructed from ports and are connected in a

similar

well af forward and backward paths.

12.2 YVM TLM 1

manner (see 12.3.5). Sockets provide both blocking and non-blocking style of communicafion as

lime to

n; the

are not

ntation

saction

12.2.1 General
Each UVM TLM 1 interface is either blocking, non-blocking, or a combination of the two, as followg:

a) | blocking—A blocking interface conveys transactions in blocking fashion; its methods do nof return
until the transaction has been successfully sent or retriéyed. Because delivery may consume
complete, the methods in such an interface are declated as tasks.

b) | non-blocking—A non-blocking interface conveys transactions in a non-blocking fashi
methods return immediately regardless of stuceess. Its methods are declared as functions. Because
delivery may fail (e.g., the target component is busy and cannot accept the request), the njethods
may return with failed status.

¢) | combination—A combination intérface contains both the blocking and non-blocking variants|

UVM [[LM 1’s port and export imiplementations allow connections between ports whose interfaces

an exact match. For example,.an uvm blocking get port can be connected to any port, export, or
imp pdrt that provides, at a miinimum, an implementation of the blocking get interface, which ifcludes
the uvin _get * ports, expetts, and imps; the uvm blocking get peek * ports, exports, and imps;
and th¢ uvm get peek” * ports, exports, and imps.

UVM provides.unidirectional (see 12.2.2) and bidirectional (see 12.2.3) ports, exports, and impleme

ports fpr connecting components via the UVM TLM 1 interfaces.

1) ~porfs—Instantiated i components that 7equire, of Use, tc associate interiace to initiate tran
requests.

2)  exports—Instantiated by components that forward an implementation of the methods defined in the
associated interface. An implementation is typically provided by an imp port in a child component.

3) imps—Instantiated by components that provide an implementation of or directly implement the

methods defined in the associated interface.

Finally, the analysis interface is used to perform non-blocking broadcasts of transactions to connected
components. It is typically used by components such as monitors to publish transactions observed on a bus
to its subscribers, which are typically scoreboards and response/coverage collectors. See 12.2.10.
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12.2.2 Unidirectional interfaces and ports

The unidirectional UVM TLM 1 interfaces consist of blocking, non-blocking, and combined blocking and
non-blocking variants of the put (see 12.2.2.1), get, and peek (see 12.2.2.2) interfaces, plus a non-blocking
analysis interface (see 12.2.10).

12.2.2.1 put

The put interfaces are used to send, or put, transactions to other components. Successful completion of a put
guarantees its delivery, not its execution.

12.2.2’Zgetand peek

The g4 interfaces are used to retrieve transactions from other components. The peek interfages.are used for
the sarhe purpose, except the retrieved transaction is not consumed; successive calls to peek shall rethrn the
same dbject. Combined get_peek interfaces also can be used.

12.2.2.3 ports, exports, and imps
A sumpmary of the unidirectional port, export, and imp declarations is as folloyws:

class uvm_* export #(type T=int)

extends uvm port base #(tlm if base #(T,T))
class uvm_* port #(type T=int)

extends uvm port base #(tlm if base # (T\,\T))
class uvm_* imp # (type T=int)

extends uvm _port base #(tlm if base#(T,T))

where fhe asterisk (*) can be any of the following:

blocking put
nqnblocking put
pyt

blJocking get
ngnblocking get
ggqt

blocking pegk
nqnblocking peek
pgek

bllocKing get peek
nonblocking get peek
get peek

analysis
12.2.3 Bidirectional interfaces and ports

The bidirectional interfaces consist of blocking, non-blocking, and combined blocking and non-blocking
variants of the transport (see 12.2.3.1) and master and slave interfaces (see 12.2.3.2).

Bidirectional interfaces involve both a transaction request and response.
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12.2.3.1 transport

The transport interface sends a request transaction and returns a response transaction in a single task call,
thereby enforcing an in-order execution semantic. The request and response transactions can be different

types.

12.2.3.2 master and slave

The primitive, unidirectional put, get, and peek interfaces (see 12.2.2) are combined to form bidirectional
master and slave interfaces. The master puts requests and gets or peeks responses. The slave gets or peeks
requests and puts responses. Because the put and the get come from different function interface methods, the

requesfs anmd TeSpoITses are ot coupied as they are with the sransporr mterface (see 12223

12.2.3.3 ports, exports, and imps
A sumpmary of the bidirectional port, export, and imp declarations is as follows:

class uvm_* port #(type REQ=int, RSP=int)

extends uvm_port base #(tlm if base #(REQ, RSP))
class uvm * export #(type REQ=int, RSP=int)

extends uvm _port base #(tlm if base #(REQ, RSP),)
class uvm * imp #(type REQ=int, RSP=int)

extends uvm _port base #(tlm if base #(REQ, RSP))

where the asterisk (¥) can be any of the following:

tgansport
blocking transport
nqnblocking transport

blocking master
nqnblocking master
mgster

blocking slave
nqnblocking slave
slave

12.2.4 uvm_tim_if_base #(T1,T2)

ds are
h more
orts to
ibility.

Communication between components is established by connecting ports to compatible exports, much like
connecting module signal-level output ports to compatible input ports. The difference is UVM TLM ports
and exports bind interfaces (groups of methods), not signals and wires. The methods of the interfaces so
bound pass data as whole transactions (e.g., objects). The set of primitive and combination UVM TLM
interfaces afford many choices for designing components that communicate at the transaction level.

12.2.4.1 Class declaration

virtual class uvm_tlm if base #(
type Tl = int,
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type T2 = int

12.2.4.2 Methods
12.2.4.2.1 put
virtual task put(

input T1 t
)

Sends a user-defined transaction of type T'1

Compgnents implementing the put method shall block the calling thread if they cannot immediately|accept
delivery of the transaction.

12.2.4.2.2 get

virtual task get(
output T1 t
Providgs a new transaction of type T1.
The cglling thread is blocked if the requested transaction tannot be provided immediately. THe new
transadtion is returned in the provided output argument, An~implementation of get needs to regprd the
transadtion as consumed. Subsequent calls to get shall returna different transaction instance.
12.2.4.2.3 peek

virtual task peek(
output T1 t
Obtains a new transaction without eonsuming it.
If a trapsaction is available/ityis written to the provided output argument. If a transaction is not available, the
calling| thread is blocked(until one is available. The returned transaction is not consumed. A subsequent peek
or get (see 12.2.4.2.2) shall return the same transaction.

12.2.4.2.4 try. put

virtual function bit try put(

ooyt T1  +
g

Sends a transaction of type T1, if possible.
If the component is ready to accept the transaction argument, it does so and returns 1; otherwise, it returns 0.
12.2.4.2.5 can_put

virtual function bit can put()

Returns 1 if the component is ready to accept the transaction; otherwise, it returns 0.


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2:2021 © IEC 2021
IEEE Std 1800.2 ™-2017 - 135 -

12.2.4.2.6 try_get

virtual function bit try get(
output T2 t

Provides a new transaction of type T2.

If a transaction is immediately available, it is written to the output argument and 1 is returned. Otherwise,
the output argument is not modified and 0 is returned.

12.2 4-2-Fcan—get

virtual function bit can get()
Returns 1 if a new transaction can be provided immediately upon request; otherwise, itgeturns 0.
12.2.4.2.8 try_peek

virtual function bit try peek(
output T2 t
Providps a new transaction without consuming it.
If availlable, a transaction is written to the oufput argurhént and 1 is returned. A subsequent pe¢k (see
12.2.42.3) or get (see 12.2.4.2.2) shall return the sam@)transaction. If a transaction is not available, the
outputfargument is unmodified and O is returned.
12.2.4.2.9 can_peek

virtual function bit can peek()
Returnk 1 if a new transaction is available; otherwise, it returns 0.
12.2.4.2.10 transport

virtual task. txansport (

input Tl xreq,
output T2 rsp

Execufes'the given request and returns the response in the given oufput argument

The calling thread may block until the operation is complete.
12.2.4.2.11 nb_transport

virtual function bit nb transport(
input T1 req,
output T2 rsp

Executes the given request and returns the response in the given output argument.
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Completion of this operation needs to occur without blocking. If the operation can not be executed
immediately, a O shall be returned; otherwise, it returns 1.

12.2.4.2.12 write

virtual function void write(

input T1 t

Broadcasts a user-defined transaction of type T1 to any number of listeners.

The o

eration needs to nnmp]PfP without h]nnlzing

12.2.9 Port classes

The fo

lowing classes define the UVM TLM 1 port classes.

12.2.5.1 uvm_*_port #(T)

These
convey
min

The as

bl
ng
Py

b]
nd

bl
ng

bl
ng

g9

Type p

unidirectional ports are instantiated by components that require, or, #se, the associated inter
transactions. A port can be connected to any compatible porty €xport, or imp port. Un

$1ize is 0, a port shall be connected to at least one implementatipirof its associated interface.

erisk (*) in uvm_*_port is any of the following:

ocking put
nblocking put
t

ocking get
nblocking get
t

ocking peek
nblocking peek
ek

ocking get peek
nblocking get“peek
t peek

rameter:

T5~The type of transaction to be communicated by the export. The type T is not restricted

face to
ess its

0 class

handles and mavy be a value type suchasint ennm struct or QnmP'rhing similar

Ports are connected to interface implementations directly via uvm_*_imp #(T,IMP) ports (see 12.2.7.1) or
indirectly via hierarchical connections to uvm_*_port #(T) and uvm_*_export #(T) ports (see 12.2.6.1).

uvm_*_port #(T) has the following methods:

new

function new (string name,

uvm_component parent,
int min size=l1,
int max size=1)
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name and parent are the standard uvm_component constructor arguments (see 13.1). min_size and max_size
specify the minimum and maximum number of interfaces that shall have been connected to this port by the
end of elaboration. The default value of both min_size and max_size shall be 1.

12.2.5.2 uvm_*_port #(REQ,RSP)
These bidirectional ports are instantiated by components that require, or use, the associated interface to
convey transactions. A port can be connected to any compatible port, export, or imp port. Unless its

min sizeis 0, a port shall be connected to at least one implementation of its associated interface.

The asterisk (*) in uvm_*_port is any of the following:

blocking transport
nqnblocking transport
tgansport

blocking master
ngnblocking master
mgster

blocking slave
nqnblocking slave
slave

Type prameters

REQ—The type of request transaction to be communicated by the export.

RSP—The type of response transaction to bex¢ommunicated by the export.

Ports are connected to interface implementations directly via uvm_|*_imp
#(REQ,RSP,IMP,REQ_IMP,RSP_IMP) perts (see 12.2.7.2) or indirectly via hierarchical connectfons to
uvim_71 port # REQ,RSP) and uvm_*_export #(REQ,RSP) ports (see 12.2.6.2).

uvm_71_port #(REQ,RSP) has the following methods:

new

fynction new (stning name,
uvm_component parent,
int min{size=1,

int méax)size=1)

name gnd/parent are the standard uvm_component (see 13.1) constructor arguments. min_size and m¢ix_size
specify thé‘minimum and maximum number of interfaces that shall have been connected to this port by the
end of elaboration. The default value of both min_size and max_size shall be 1.

12.2.6 Export classes

The following classes define the UVM TLM 1 export classes.

12.2.6.1 uvm_*_export #(T)

This is a unidirectional port that forwards or promotes an interface implementation from a child component

to its parent. An export can be connected to any compatible child export or imp port, and shall ultimately be
connected to at least one implementation of its associated interface.
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The interface type represented by the asterisk (*) is any of the following:

blocking put
nonblocking put
put

blocking get
nonblocking get
get

blocking peek
nonblocking peek
pdek

blocking get peek
nqnblocking get peek
gqt peek

Type pprameter
T—The type of transaction to be communicated by the export.

Exports are connected to interface implementations directly via uvm_#~imp #(T,IMP) ports (see 14.2.7.1)
or indifectly via hierarchical other uvm_*_export #(T) exports.

uvm_7_export #(T) has the following methods:

new

fynction new (string name,
uvm_component parent,
int min size=1,

int max size=1)

name gnd parent are the standard uvmCcomponent (see 13.1) constructor arguments. min_size and mfix_size
specify the minimum and maximumyhumber of interfaces that shall have been supplied to this port{by the
end offelaboration. The default value of both min_size and max_size shall be 1.

12.2.6.2 uvm_*_export #(REQ,RSP)
This is|a bidirectiomal\port that forwards or promotes an interface implementation from a child compopnent to

its parg¢nt. An export can be connected to any compatible child export or imp port, and shall ultimagely be
connedted to.at-least one implementation of its associated interface.

The inferface type represented by the asterisk (*) is any of the following:

blocking transport
nonblocking transport
transport

blocking master
nonblocking master
master

blocking slave
nonblocking slave
slave
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Type parameters

REQ—The type of request transaction to be communicated by the export.

RSP—The type of response transaction to be communicated by the export.

Exports are connected to interface implementations directly  via uvm_*_imp
#(REQ,RSP,IMP,REQ_IMP,RSP_IMP) ports (see 12.2.7.2) or indirectly via other uvm_¥*_export
#(REQ,RSP) exports.

uvm_*_export #(REQ,RSP) has the following methods:

new

fynction new (string name,
uvm_component parent,
int min size=1,

int max size=1)

name gnd parent are the standard uvm_component (see 13.1) constructor arguments. min_size and mfx_size
specify the minimum and maximum number of interfaces that shall haye ‘béen supplied to this port|by the
end offelaboration. The default value of both min_size and max_size,shall be 1.

12.2.7 Implementation (imp) classes
The following classes define the UVM TLM 1 implementation (imp) classes.
12.2.7.1 uvm_*_imp #(T,IMP)

This ig a unidirectional imp port that provides access to an implementation of the associated interfacg to all
connedted ports and exports. Each imp port instance shall be connected to the component instance that
implements the associated interface, typically the imp port’s parent. All other connections are proljibited,
e.g., to other ports and exports.

The asferisk (*) in uvm_* /imp is any of the following:
blocking put
ngnblocking{put

pyt

bloeking get

nonblocking get
get

blocking peek
nonblocking peek

peek
blocking get peek

nonblocking get peek
get peek
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Type parameters

T—The type of transaction to be communicated by the export.

IMP—The type of the component implementing the interface, i.e., the class to which this imp
delegates.

The interface methods are implemented in a component of type IMP, a handle to which is passed in a
constructor argument. The imp port delegates all interface calls to this component.

uvm_*_imp #(T,IMP) has the following methods:

new

fynction new (string name, IMP parent)

Createp a new unidirectional imp port with the given name and parent. The parent shall’implempnt the
interfape associated with this port. Its type shall be the type specified in the imp’s typezparameter /MP.

12.2.7.2 uvm_*_imp #(REQ, RSP, IMP, REQ_IMP, RSP_IMP)

This if a bidirectional imp port that provides access to an implementation, of the associated interfacg to all
connedted ports and exports. Each imp port instance shall be conneetéd to the component instance that
implements the associated interface, typically the imp port’s parent: All other connections are proljibited,
e.g., to| other ports and exports.

The inferface represented by the asterisk (*) is any of the following:
blocking transport
ngnblocking transport
tgansport
blocking master
nqnblocking master
mgster
blocking slave
nqnblocking slawe
slave

Type prameters

REQ--Request transaction type.

RSP Response transaction tvpe

IMP—Component type that implements the interface methods, typically the parent of this imp port.

REQ IMP—Component type that implements the request side of the interface. Defaults to IMP. For
master and slave imps only.

RSP _IMP—Component type that implements the response side of the interface. Defaults to TMP.
For master and slave imps only.

The interface methods are implemented in a component of type /MP, a handle to which is passed in a
constructor argument. The imp port delegates all interface calls to this component.

The master and slave imps have two modes of operation.


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2:2021 © IEC 2021
IEEE Std 1800.2 ™-2017 - 141 -

A single component of type /MP implements the entire interface for both requests and respon:

Two sibling components of type REQ IMP and RSP_IMP implement the request and respons

SES.

e inter-

faces, respectively. In this case, the IMP parent instantiates this imp port and both the REQ IMP and

RSP _IMP components.

This second mode is needed when a component instantiates more than one imp port, as
uvm_tlm_req_rsp_channel #(REQ,RSP) channel (see 12.2.9.1).

uvm_*_imp #(REQ, RSP, IMP, REQ_IMP, RSP_IMP) has the following methods:

Createp a new unidirectional imp port with the given name and parent. The parent, whose type ispsp)
by IMP type parameter, shall implement the interface associated with this port.

12.2.7.2.1 Transport imp constructor
fynction new (string name, IMP imp)
12.2.7.2.2 Master and slave imp constructor

The oftional req_imp and rsp_imp arguments, which are available to ndaster and slave imp ports, all
requesfs and responses to be handled by different subcomponents. If they are specified, they shall g

the un

fynction new (string name, IMP imp,

12.2.8 FIFO classes
The following classes define the UVM TLM l2based FIFO (first-in, first-out) classes.

12.2.8.1 uvm_tim_fifo_base#(T)

This ¢
which
metho

The inferface methods\provided by put_export (see 12.2.8.1.3) and get_peek_export (see 12.2.8.]

new

for the

lerlying component that implements the request and responsSe, methods, respectively.

REQ IMP req imp=imp, RSP IMP rsp imp=iMp)

| provided by these ¢xports.

ecified

ow the
oint to

ass is the base for uvm_tlm/ fifo#(T) (see 12.2.8.2). It defines the UVM TLM 1 exports through
hll transaction-based FIRQ operations occur. It also defines default implementations for each infterface

4) are

detailefd in 12.2.28Se¢ also Clause 12 for a general discussion of UVM TLM 1 interface definitipn and

usage.

TBype p

rameter

T—The type of transaction to be stored by this FIFO.

12.2.8.1.1 Class declaration

virtual class uvm_tlm fifo base# (

)

type T = int
extends uvm_component

12.2.8.1.2 Ports

uvm_tlm_fifo base#(T) has the following ports (see 12.2.8.1.3 to 12.2.8.1.6).
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12.2.8.1.3 put_export

This provides both the blocking and non-blocking put interface methods to any attached port:
task put (input T t)
function bit can put ()

function bit try put (input T t)

Any put port variant can connect and send transactions to the FIFO via this export, provided the transaction
types match. See 12.2.2 for more information on each of the above interface methods.

12.2.8T4 get_peek export

This pyovides all the blocking and non-blocking get and peek interface methods:

tdsk get (output T t)

fynction bit can get()

fuynction bit try get (output T t)
tdsk peek (output T t)

fynction bit can peek()

fynction bit try peek (output T t)

Any get or peek port variant can connect to and retrieve transactions from the FIFO via this pxport,
providgd the transaction types match. See 12.2.4 for more information on each of the above interface
methodls.

12.2.8.1.5 put_ap

Transactions passed via put or try put [via@ny port connected to the put_export (see 12.2.8.113)] are
sent oyt this port via its wr i te method.

fuynction void write (T t)

All comnected analysis exports and ‘imps shall receive put transactions. See 12.2.2 for more information on
the wrli te method.

12.2.8.1.6 get_ap

Transactions passéd via get, try get, peek, or try peek [via any port connected [to the
get_pdek_export(see 12.2.8.1.4)] are sent out this port via its write method.

fynctfon void write (T t)

All connected analysis exports and imps shall receive get transactions. See 12.2.2 for more information on
the write method.

12.2.8.1.7 Methods

new

function new (
string name,
uvm_ component parent = null
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name and parent are the standard uvm_component (see 13.1) constructor arguments. The parent should be
null if the uvm_tlm_fifo (see 12.2.8.2) is going to be used in a statically elaborated construct (e.g., a
module).

12.2.8.2 uvm_tim_fifo#(T)

This class provides storage of transactions between two independently running processes. Transactions are
put into the FIFO via put_export (see 12.2.8.1.3). Transactions are fetched from the FIFO in the order they
arrived via get_peek_export (see 12.2.8.1.4). The put_export and get_peek export are inherited from the
uvm_tlm_fifo_base #(T) super class (see 12.2.8.1.5), and the interface methods provided by these exports
are noted in 12.2.2.

uvm_thm_ﬁfo #(T) has the following methods.

12.2.8

fu

name 4
null if’
size in
of size
12.2.8

v

Return
of 0 in|

12.2.8

v

Return

12.2.8

v

.2.1 new
nction new (
string name,

uvm component parent = null,
int size =1

nd parent are the standard uvm_component (see 13.1) constructor arguments. The parent sh
the uvm_tlm_fifo#(T) is going to be used in a statically €laborated construct (e.g., a modul
licates the maximum size of the FIFO; a value of zero (0)dndicates no upper bound. The defau
shall be 1.

.2.2 size

rtual function int size ()

dicates the FIFO capacity has no-limit.
.2.3 used

rtual function(int used()

5 the number of eritries put into the FIFO.
.2.4 is_empty

rtual function bit is empty ()

uld be
). The
t value

5 the capacity of the FIFO, i.e., thestumber of entries the FIFO is capable of holding. A returp value

Return

12.2.8

s 1 when there are no entries in the FIFO, 0 otherwise.

2.5is_full

virtual function bit is full()

Return:

12.2.8

s 1 when the number of entries in the FIFO is equal to its size (see 12.2.8.2.2), 0 otherwise.

.2.6 flush

virtual function void flush ()
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Removes all entries from the FIFO, after which used (see 12.2.8.2.3) returns 0 and is_empty (see
12.2.8

.2.4) returns 1.

12.2.8.3 uvm_tIm_analysis_fifo#(T)

This class is a uvm_tlm_fifo#(T) (see 12.2.8.2) with an unbounded size and a write interface. It can be used
any place a uvm_analysis_imp (see 12.2.10.2) is used, e.g., as a buffer between a uvm_analysis_port (see
12.2.10.1) in an initiator component and a UVM TLM 1 target component.

12.2.8.3.1 Ports

This p

ramatysis_export #(H)

ovides the write method to all connected analysis ports and parent exports:

fynction void write (T t)

Typicd

metho

| noted in 12.2.2 for more information.

12.2.8.3.2 Methods

new

fuynction new (

name
name
statica

string name,
uvm_component parent = null

bf this component. The parent should bé-left unspecified when this component is instanti

compopent.

12.2.9 Channel classes

The fo
12.2.9
This ¢

channg
tightly

lowing classes define.the built-in UVM TLM 1 channel classes.

.1 uvm_tim_req_rsp_channel #(REQ,RSP)

| is particularly useful for dealing with pipelined protocols where the request and response
coupted.

lly, access via ports bound to this export is used for writing to an analysis FIFO. See the §rite

ind parent are the standard uvm_componént (see 13.1) constructor arguments. name is the local

hted in

ly elaborated constructs and needs_tonbe specified when this component is a child of anothef UVM

ntains a tequest FIFO of type REQ and a response of type RSP. These FIFOs can be of any size. This

hre not

Type parameters

REQ—The type of request transactions conveyed by this channel.
RSP—The type of response transactions conveyed by this channel.

12.2.9.1.1 Class declaration

class uvm_tlm reqg rsp channel #(

)

type REQ = int,
type RSP = REQ
extends uvm_ component
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12.2.9.1.2 Ports

uvim_tlm_req_rsp_channel # REQ,RSP) has the following ports (see 12.2.9.1.3 to 12.2.9.1.10).

12.2.9.1.3 put_request_export
This provides both the blocking and non-blocking put interface methods to the request FIFO:
task put (input T t)

function bit can put()
function bit try put (input T t)

Any put port variant can connect and send transactions to the request FIFO via this export, proyided the
transadtion types match.

12.2.9.1.4 get_peek_response_export

This pyovides all the blocking and non-blocking get and peek interface methods te the response FIFO:

tdsk get (output T t)

fynction bit can get()

function bit try get (output T t)
tdsk peek (output T t)

fynction bit can peek()

fynction bit try peek (output T t)

Any gkt or peek port variant can connect to and xétrieve transactions from the response FIFO yia this
export] provided the transaction types match.

12.2.9.1.5 get_peek_request_export

<

This pfovides all the blocking and non¢blocking get and peek interface methods to the request FIF

tdsk get (output T t)

fynction bit can gef()

function bit try‘get (output T t)
tdsk peek (outptt T t)

fynction bit“Can peek()

fynction (Bit try peek (output T t)

Any getrorpeek port variant can connect to and retrieve transactions from the request FIFO Yia this
export| provided the transaction types match.

12.2.9.1.6 put_response_export

This provides both the blocking and non-blocking put interface methods to the response FIFO:
task put (input T t)
function bit can put ()

function bit try put (input T t)

Any put port variant can connect and send transactions to the response FIFO via this export, provided the
transaction types match.
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12.2.9.1.7 request_ap

Transactions passed via put or try put [via any port connected to the put_request _export (see

12.2.9.1.3)] are sent out this port via its write method.
function void write (T t)
All connected analysis exports and imps shall receive these transactions.

12.2.9.1.8 response_ap

T PSS | . o — I ‘- Vs 41 +
rans UVUILLS  passtu vid "put Ul LL pPUL TVIa auy PUIl CULHICUICU TU UIV putl TCIPUIIDT CAIJU

12.2.9]1.6)] are sent out this port via its write method.

fynction void write (T t)

nected analysis exports and imps shall receive these transactions.

.9.1.9 master_export

a single interface that allows a master to put requests and gét or peek responses.

combifation of put_request_export (see 12.2.9.1.3) and get_peek response_export (sece 12.2.9.1.4).

12.2.9.1.10 slave_export

Exports a single interface that allows a slave to get or\péek requests and to put responses.

combination of put_response_export (see 12.2.9.1.6) and get_peek_request_export (see 12.2.9.1.5).

12.2.9.1.11 Methods

new

fuynction new (
string name,

uvm component parent = null,
int request fifoysize = 1,
int response fifoe size = 1

name gnd parent are'the standard uvm_component (see 13.1) constructor arguments. The parent
null if this component is defined within a static component such as a module, program block, or inf
The lagt two_arguments specify the request and response FIFO sizes, which have default values of 1.

12.2.9.2.uvm_tim_transport_channel #(REQ,RSP)

t (see

It is a

Itis a

hall be
erface.

A uvm_tlm_transport _channel is a uvm_tlm_req rsp_channel #(REQ,RSP) (see 12.2.9.1) that
implements the transport interface. It is useful when modeling a non-pipelined bus at the transaction level.
Because the requests and responses have a tightly coupled one-to-one relationship, the request and response

FIFO sizes are both set to one (1).

12.2.9.2.1 Class declaration

class uvm_tlm transport channel #(
type REQ = int,
type RSP = REQ
) extends uvm_tlm req rsp channel #(REQ, RSP)
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12.2.9.2.2 Ports
transport_export
This provides both the blocking and non-blocking t ransport interface methods to the response FIFO:

task transport (REQ request, output RSP response)
function bit nb transport (REQ request, output RSP response)

Any transport port variant can connect to and send requests and retrieve responses via this export,
provided the transaction types match. Upon return, the response argument carries the response to the
requesf-

12.2.9.2.3 Methods

new

fuynction new (
string name,
uvm_component parent = null,

name gnd parent are the standard uvm_component (see 13.1) construetor arguments. The parent shall be
null if this component is defined within a statically elaborated constiuct such as a module, program block, or
interfafe.
12.2.1|0 Analysis ports
This sybclause defines the port, export, and imp classes used for transaction analysis.
12.2.1/0.1 uvm_analysis_port
Broadgasts a value to all subscribers implementing a uvm_analysis_imp (see 12.2.10.2).
12.2.10.1.1 Class declaration

cllass uvm analyshs)port # (

type T = int
) |extends uwvmport base # (uvm tlm if base #(T,T))

12.2.10.1.2 Methods

wrifte

function void write (
input T t
Sends the specified value to all connected interfaces.
12.2.10.2 uvm_analysis_imp
Receives all transactions broadcasted by a uvm_analysis_port (see 12.2.10.1). This serves as the

termination point of an analysis port/export/imp connection. The component attached to the imp class—
called a subscriber—implements the analysis interface.

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


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

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

This invokes the write (T) method in the parent component. An implementation of the write (T)
method shall not modify the value passed to it.

Class declaration
class uvm_analysis imp # (
type T = int,
type IMP = int

) extends uvm port base #(uvm tlm if base #(T,T))

12.2.10.3 uvm_analysis_export

Exports a lower-level uvm_analysis_imp (see 12.2.10.2) to its parent.
12.2.10.3.1 Class declaration

class uvm _analysis export # (
type T = int
) |[extends uvm port base # (uvm tlm if base #(T,T))

12.2.10.3.2 Methods

new

fuynction new (
string name,
uvm_component parent = null

)

Instantiates the export.

12.3 UVM TLM 2
12.3.1 General

UVM TLM 2 defines a generic\payload (see 12.3.4), which is the base type for transport interfaces that may
be blogking or non-blocking. The interface is categorized as a port (see 12.3.6), export (see 12.3.7), or
implementation (see 12.3-8). The interface may also be implemented in sockets (see 12.3.5), which provide

both a[forward and.a*backward path.

12.3.2 uvm_tIm_if: transport interfaces

UVM [TEM2 provides the following two transport interfaces (see 12.3.2.2):

a)  Blocking (b_transport)—completes the entire transaction within a single method call.

b)  Non-blocking (nb_transport)—describes the progress of a transaction using multiple nb_transport
method calls going back-and-forth between initiator and target.

In general, any component might modify a transaction object during its lifetime (subject to the rules of the
protocol). Significant timing points during the lifetime of a transaction (e.g., start-of-response phase) are
indicated by calling nb_transport in either forward or backward direction, the specific timing point being
given by the phase argument. Protocol-specific rules for reading or writing the attributes of a transaction can
be expressed relative to the phase. The phase can be used for flow control, and for that reason might have a
different value at each hop taken by a transaction; the phase is not an attribute of the transaction object.
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A call to nb_transport (see 12.2.4.2.11) always represents a phase transition. However, the return from
nb_transport might or might not do so; the choice being indicated by the value returned from the function
[UVM_TLM_ACCEPTED versus UVM_TLM_UPDATED (see 12.3.3.2)].

Generally, the completion of a transaction over a particular hop is shown by using the value of the phase
argument. As a shortcut, a target might indicate the completion of the transaction by returning a special
value of UVM_TLM_COMPLETED (see 12.3.3.2). However, this is optional.

The transaction object itself does not contain any timing information by design or even events and the status
from the API. Delays can be passed as arguments to b_transport/nb_transport (see 12.3.2.2); this pushes
the actual realization of any delay in the simulator kernel downstream and defers it (for simulation speed).

uvm_tlm_if is the base class type to define the transport methods (see 12.3.2.2).
12.3.2.1 Class declaration
class uvm tlm if #(
type T = uvm_tlm generic payload,
type P = uvm tlm phase e
12.3.2.2 Transport methods
Each of the interface methods (see 12.3.2.2.1 to 12.3.2.2.3) take@ handle to the transaction to be trangported

and a feference argument for the delay. In addition, the non<blocking interfaces take a reference argument
for the|phase.

12.3.2.2.1 nb_transport_fw

virtual function uvm tlm sync_e nb transport fw(
T t,
ref P p,
input uvm tlm time delay

This is|a forward path call.‘The first call to this method for a transaction marks the initial timing point| Every
call to[this method may*mark a timing point in the execution of the transaction. The timing annptation
argument allows the timing points to be offset from the simulation times at which the forward path is used.
The figal timing/point of a transaction may be marked by a call to nb_transport_bw (see 12.3.4) or 4 return
from t][nis callseha subsequent call to nb_transport_fw.

See 1213:2\for more details on the semantics and rules of the non-blocking transport interface.

12.3.2.2.2 nb_transport_bw

virtual function uvm tlm sync e nb_ transport bw(
T t,
ref P p,
input uvm tlm time delay

This is an implementation of a backward path. This function shall be implemented in the INITIATOR
component class.
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Every call to this method may mark a timing point, including the final timing point, in the execution of the
transaction. The timing annotation argument allows the timing point to be offset from the simulation times at
which the backward path is used. The final timing point of a transaction may be marked by a call to
nb_transport_fw (see 12.3.2.2.1) or a return from this call or a subsequent call to nb_transport_bw.

See 12.3.2 for more details on the semantics and rules of the non-blocking transport interface.
12.3.2.2.3 b_transport
virtual task b transport(

T t,
uvm_tlm time delay

This ekecutes a blocking transaction. Once this method returns, the transaction is presumed to havie been
executpd. Whether that execution is successful or not shall be indicated by the transactien itself.

The cjllee may modify or update the transaction object, subject to any constraints imposed py the
transadtion class. The initiator may reuse a transaction object from one call(toythe next and across ¢alls to
b_transport.

The cqll to b_transport shall mark the first timing point of the transaction. The return from b_trapsport

shall mark the final timing point of the transaction. The timing annotation argument allows the timing points
to be offset from the simulation times at which the task call and'teturn are executed.

12.3.3 Enumerations
12.3.3.1 uvm_tim_phase_e
Desigilates non-blocking transport synchromization state values between an initiator and a target.

UNINITIALIZED PHASE—Defaults for the constructor.
BEGIN REQ—Beginning of the request phase.

END REQ—End ofthe request phase.

BEGIN RESP—Bgginning of the response phase.

END_ RESP-<End of the response phase.

12.3.3.2 uvm=tim_sync_e

These presthe predefined phase state values for the non-blocking transport base protocol between an ipitiator
and a target.

UVM_TLM ACCEPTED—The transaction has been accepted.
UVM_TLM UPDATED—The transaction has been modified.
UVM _TLM COMPLETED—Execution of the transaction is complete.

12.3.4 Generic payload and extensions

The generic payload transaction represents a generic bus read/write access. It is used as the default
transaction in UVM TLM 2 blocking and non-blocking transport interfaces.
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12.3.4.1 Globals

Defines constants and enums.

12.3.4.1.1 uvm_tim_command_e

This specifies the command attribute type definition.

UVM _TLM READ COMMAND—Bus read operation.
UVM_TLM WRITE COMMAND—Bus write operation.

(JT:/ IIVII_T LI‘VI’ _IGI‘V'ORE_CGIIV[I‘VIIAI‘V”L)ir‘lru 1Ul.lb Opvl dliUll.
12.3.4.1.2 uvm_tim_response_status_e
This specifies the response status attribute type definition.

UVM _TLM OK RESPONSE—Bus operation completed successfully.

UVM_TLM INCOMPLETE RESPONSE—Transaction was not delivered to target.
UVM _TLM GENERIC ERROR_RESPONSE—Bus operation had\an error.

UVM _TLM ADDRESS ERROR RESPONSE—Invalid address.specified.
UVM_TLM COMMAND ERROR RESPONSE—Invalid.command specified.

UVM _TLM BURST ERROR_RESPONSE—Invalidburst specified.

UVM _TLM BYTE ENABLE ERROR RESPONSE<=Invalid byte enabling specified.

12.3.4.2 uvm_tim_generic_payload
This class provides a transaction definition commonly used in memory-mapped bus-based systenis. It is

intend¢d to be a general purpose transaction-€lass that lends itself to many applications. The class is derived
from yvm_sequence_item (see 14.1)-which enables it to be generated in sequences and transpofted to

driverq through sequencers.
12.3.4.2.1 Class declaration

class uvm_tlm,generic payload extends uvm sequence item

12.3.4.2.2 Common methods

uvm_Tm_generic_payload has the following common methods (see 12.3.4.2.3 to 12.3.4.2.11).

12.3.4.2.3 new
function new (

string name = ""

)

Creates a new instance of the generic payload. This also initializes all the members to their default values.

12.3.4.2.4 m_address

rand bit [63:0] m address
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This is the address for the bus operation. It should be specified or read using the set_address (see
12.3.4.2.19) and get_address (see 12.3.4.2.19) methods. This variable should be used only when
constraining.

For a read or write command, the target shall interpret the current value of the address attribute as the start
address in the system memory map of the contiguous block of data being read or written. The address
associated with any given byte in the data array is dependent upon the address attribute, the array index, the
streaming width attribute, the endianness, and the width of the physical bus.

If the target is unable to execute the transaction with the given address attribute (because the address is out-
of-range, for example) it shall generate a standard error response. The recommended response status is
UVM_TLM ADDRESS ERROR RESPONSE.

12.3.4.2.5 m_command

rgnd uvm tlm command e m command
This i the bus operation type. It should be specified using the set_command (see 12.3.4.2.14), set_read
(see 12.3.4.2.16), or set_write (see 12.3.4.2.18) methods and read ,using the get commanf (see

12.3.4P.13), is_read (see 12.3.4.2.15), or is_write (see 12.3.4.2.17) methodS. This variable should fe used
only when constraining.

If the qarget is unable to execute a read or write command, it shall’generate a standard error responge. The
recommended response status is UVM_TLM COMMAND ERROR RESPONSE.

On the receipt of a generic payload transaction” where the command attribute is eqpal to
UVM TLM IGNORE COMMAND, the target shall not execute a write command or a read command thht does
not m¢dify any data. The target may, however} use the value of any attribute in the generic pgyload,
including any extensions.

The command attribute shall be specified by the initiator and shall not be overwritten by any interconnect.
12.3.4.2.6 m_data
rgnd byte unsigned m datal]

This if data read-or"to be written. It should be specified and read using the set_data (see 12.3.4.2122) or
get_ddqta (see 12.34.2.21) methods. The variable should be used only when constraining.

For a geadecommand or a write command, the target shall copy data to or from the data array, respegtively,
honoring the semantics of the remaining attributes ol the generic payload.

For a write command or UVM_TLM IGNORE COMMAND, the contents of the data array shall be specified
by the initiator, and shall not be overwritten by any interconnect component or target. For a read command,
the contents of the data array shall only be overwritten by the target (honoring the semantics of the byte
enable).

Arbitrary data types may be converted to and from a byte array using the streaming operator and
uvm_object objects (see 5.3) may be further converted using the uvm_object::pack bytes and
uvm_object::unpack bytes methods (see 5.3.10.1). Simply use a consistent mechanism to both fill the
payload data array and later extract data from it.
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12.3.4.2.7 m_length

rand int unsigned m length

This is the number of bytes to be copied to or from the m_data array (see 12.3.4.2.6), inclusive of any bytes
disabled by the m_byte enable attribute (see 12.3.4.2.9).

The data length attribute shall be specified by the initiator and shall not be overwritten by any interconnect
component or target.

The data length attribute shall not be set to 0. In order to transfer zero bytes, the m_command attribute (see

1234 A;J} shoutdbe bpcuiﬁcd as OV T M TORNORE—COMMAND:
12.3.4.2.8 m_response_status
rgnd uvm tlm response status e m response status

This if the status of the bus operation. It should be specified using the set_response_status meth¢d (see
12.3.4P2.34) and read using the get response status (see 12.3.4.2.33) ‘get response_string (sce
12.3.4.37), is_response ok (see 12.3.4.2.35), or is_response_error (sce/12.3.4.2.36) method§. This
variable should be used only when constraining.

The response status attribute shall be specified to UVvM_ TLM INC@MPLETE RESPONSE by the ipitiator
and mpy be overwritten by the target. The response status attribute should not be overwritten by any
intercqnnect component, because the default value UVM TLM'INCOMPLETE RESPONSE indicafes the
transadtion was not delivered to the target.

The tagget may specify the response status attribute a$ VM TLM OK RESPONSE to indicate it was [able to
executp the command successfully or specify one-0f the five error responses to indicate an error. Th¢ target
should|choose the appropriate error response depending on the cause of the error. If a target detects af error,
but iy unable to select a specific_gemror response, it may specify the response stafus as
UVM TLM GENERIC ERROR RESPONSE.

The tafget shall be responsible for_specifying the response status attribute at the appropriate poinf in the
lifetimg of the transaction. In the case of the blocking transport interface, this means before returning fontrol
from b _transport (see 12.3:2:2.3). In the case of the non-blocking transport interface and the base prptocol,
this m¢ans before sending the BEGIN_RESP phase or returning a value of UVM_TLM COMPLETED.

It is repommended that the initiator always checks the response status attribute on receiving a transjtion to
the BHGIN RESP)phase or after the completion of the transaction. An initiator may choose to ignpre the
responpe statds if it is known in advance the value will be UVM TLM OK RESPONSE—say it is knon this
initiatqr i§,0only connected to targets that always return UVM TLM OK RESPONSE—but, in generpl, this
will ndt be'the case. In other words, the initiator can only ignore the response status at its own risk

12.3.4.2.9 m_byte_enable

rand byte unsigned m byte enable[]
Indicates valid m_data (see 12.3.4.2.6) array elements. Should be specified and read using the
set_byte enable (see 12.3.4.2.28) or get_byte enable (see 12.3.4.2.27) methods The variable should be

used only when constraining.

The elements in the byte enable array shall be interpreted as follows. A value of 8’ h00 indicates the
corresponding byte is disabled and a value of 8’ hFF indicates the corresponding byte is enabled.
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Byte enables may be used to create burst transfers where the address increment between each beat is greater
than the number of significant bytes transferred on each beat or to place words in selected byte lanes of a
bus. At a more abstract level, byte enables may be used to create “lacy bursts” where the data array of the
generic payload has an arbitrary pattern of holes punched in it.

The byte enable mask may be defined by a small pattern applied repeatedly or by a large pattern covering the
whole data array. The byte enable array may be empty, in which case byte enables shall not be used for the
current transaction.

The byte enable array shall be specified by the initiator and shall not be overwritten by any interconnect
component or target.

If the Qyte enable pointer is not empty, the target shall implement the semantics of the byte enable\defined as
followp or generate a standard error response. The recommended responsé. ) Stafus is
UVM_TLM BYTE ENABLE ERROR RESPONSE.

In the [case of a write command, any interconnect component or target should igrore the values [of any
disabldd bytes in the m_data array (see 12.3.4.2.6). In the case of a read command, any interdonnect
compopnent or target should not modify the values of disabled bytes in the m_data)array.

12.3.4.2.10 m_byte_enable_length

rdnd byte unsigned m byte enable length
This is|the number of elements in the m_byte_enable array (see*12.3.4.2.9).
It shall be specified by the initiator, and shall not be ovefyritten by any interconnect component or target.
12.3.4.2.11 m_streaming_width

rgnd byte unsigned m streamingywidth

This i the number of bytes transferred on each beat. Should be specified and read usipg the
set_steaming_width (see 12.3.412.26) or get_streaming_width (see 12.3.4.2.25) methods. This vfariable
should|be used only when constraining.

Streanling affects the way a“Component should interpret the data array. A stream consists of a sequ¢nce of
data trgnsfers occurring.on successive notional beats, each beat having the same start address as giver] by the
generi¢ payload address attribute. The streaming width attribute shall determine the width of the stream, i.e.,
the number of biytes transferred on each beat. In other words, streaming affects the local address asspciated
with each byte in the data array. In all other respects, the organization of the data array is unaffe¢ted by
streamjng’

The bytes within the data array have a corresponding sequence of local addresses within the component
accessing the generic payload transaction. The lowest address is given by the value of the address attribute.
The highest address is given by the formula address_attribute + streaming width — 1. The address to or
from which each byte is being copied in the target shall be specified as the value of the address attribute at
the start of each beat.

With respect to the interpretation of the data array, a single transaction with a streaming width shall be
functionally equivalent to a sequence of transactions each having the same address as the original
transaction, each having a data length attribute equal to the streaming width of the original, and each with a
data array that is a different subset of the original data array on each beat. This subset effectively steps down
the original data array maintaining the sequence of bytes.
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A streaming width of 0 indicates a streaming transfer is not required. This is equivalent to a streaming width
value greater than or equal to the size of the m_data array (see 12.3.4.2.6).

Streaming may be used in conjunction with byte enables, where the streaming width would typically be
equal to the byte enable length. It would also make sense to have the streaming width be a multiple of the
byte enable length. Having the byte enable length be a multiple of the streaming width implies different
bytes were enabled on each beat.

If the target is unable to execute the transaction with the given streaming width, it shall generate a standard
error response. The recommended response status is TLM BURST ERROR RESPONSE.

12.3.4.2Z.T2Z Accessors

The ac
generi

12.3.4.2.13 get_command

v

Return

12.3.4.2.14 set_command

v

Specif]

12.3.4.2.15 is_read

v

Return
UVM 1

12.3.4.2.16 set_read

v

Specifi

cessor functions (see 12.3.4.2.13 to 12.3.4.2.37) can specify and retrieve each of the menibery
payload. All of the accessor methods are virtual.

rtual function uvm tlm command e get command ()

s the value of the m_command variable (see 12.3.4.2.5).

rtual function void set command (
uvm_tlm command e command

es the value of the m_command variable({see 12.3.4.2.5).

rtual function bit ig pread()

s true if the _cutrent value of the m_command variable (see 12.3.4.2
'LM READ COMMAND.

rtuals-function void set read()

eswthe current value of the m command variable (see 12.3.4.2.5) to UVM TLM READ COMM

of the

AND.

12.3.4.2.17 is_write

virtual function bit is write()

Return:

is

s true if the current value of the m_command variable (see 12.3.4.2.5)
UVM_TLM WRITE COMMAND.

12.3.4.2.18 set_write

virtual function void set write()

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


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

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

Specifies the current value of the m_command variable (see 12.3.4.2.5) to UVM_TLM WRITE COMMAND.
12.3.4.2.19 get_address
virtual function bit [63:0] get address()
Returns the value of the m_address variable (see 12.3.4.2.4).
12.3.4.2.20 set_address

virtual function void set address(
bit [63:0] addr

Specifies the value of the m_address variable (see 12.3.4.2.4).
12.3.4.2.21 get_data

virtual function void get data (
output byte unsigned p []
Returng the value of the m_data array (see 12.3.4.2.6).
12.3.4.2.22 set_data

virtual function void set data (
ref byte unsigned p []
Specifies the value of the m_data array (see 12.3.4.2.6).
12.3.4.2.23 get_data_length

virtual functign yint unsigned get data length()
Returnfs the currentsize of the m_data array (see 12.3.4.2.6).

12.3.4.2.24 set_data_length

Vv1irtual Tunction vold Setl_data_lengtini
int unsigned length
Specifies the value of the m_length (see 12.3.4.2.7).
12.3.4.2.25 get_streaming_width
virtual function int unsigned get streaming width ()

Returns the value of the m_streaming_width array (see 12.3.4.2.11).
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12.3.4.2.26 set_streaming_width

virtual function void set streaming width(
int unsigned width

Specifies the value of the m_streaming_width array (see 12.3.4.2.11).
12.3.4.2.27 get_byte_enable

virtual function void get byte enable(

output byte unsigned pl[]

Returng the value of the m_byte_enable array (see 12.3.4.2.9).
12.3.4.2.28 set_byte_enable

virtual function void set byte enable(
ref byte unsigned pl]
Specifies the value of the m_byte_enable array (see 12.3.4.2.9):
12.3.4.2.29 get_byte_enable_length

virtual function int unsigned get byte enable length()
Returns the current size of the m_byte_enable\array (see 12.3.4.2.9).
12.3.4.2.30 set_byte_enable_length

virtual function void, set byte enable length(
int unsigned length
Speciffes the size mi-byte_enable_length (see 12.3.4.2.10) of the m_byte_enable array (see 12.3
ie,m|byte epable.size.

12.3.4.2.31 set_dmi_allowed

virtual function void set dmi allowed/(
bit dmi

This is a DMI hint. It allows DMI access.
12.3.4.2.32 is_dmi_allowed

virtual function bit is dmi allowed()

This is a DMI hint. It queries to see if DMI access is allowed.
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12.3.4.2.33 get_response_status

virtual function uvm tlm response status e get response status()
Returns the current value of the m_response_status variable (see 12.3.4.2.8).
12.3.4.2.34 set_response_status

virtual function void set response status(
uvm tlm response status e status

Specifies the current value of the m_response_status variable (see 12.3.4.2.8).
12.3.4.2.35 is_response_ok
virtual function bit is response ok()

Returns frue if the current value of the m_response status  variable (see 12.3.4.218) is
UVM_TLM OK RESPONSE.

12.3.4.2.36 is_response_error
virtual function bit is response error()

Returns frue if the current value of the m_response status variable (see 12.3.4.2.8) fis not
UVM_TLM OK RESPONSE.

12.3.4.2.37 get_response_string

virtual function string getlrésponse string()
Returng the current value of the m\résponse_status variable (see 12.3.4.2.8) as a string.
12.3.4.2.38 Extension mechanism

uvm_tlm_generic_payload has the following extension mechanisms (see 12.3.4.2.39 to 12.3.4.2.43).

12.3.4.2.39 get-num_extensions

furctfon int get num extensions ()

Returns the current number of instance specific extensions.
12.3.4.2.40 get_extension
function uvm tlm extension base get extension(

uvm_tlm extension base ext handle

Returns the instance specific extension bound under the specified key. If no extension is bound under that
key, null is returned.
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12.3.4.2.41 set_extension

function uvm tlm extension base set extension(

)

uvm_ tlm extension base ext

Adds an instance-specific extension. Only one instance of any given extension type is allowed. If there is an
existing extension instance of the type of ext, ext replaces it and its handle is returned. Otherwise, null is
returned.

12.3.4.2.42 clear_extension

fu

Remoxy

12.3.4.2.43 clear_extensions

fu

Remoy

12.3.4.3 uvm_tim_gp

This t
12.3.4

Class

ty

12.3.4.4 uvm_tim_extension_base

This i
get_ty
impler

This cl
(see 14

nction void clear extension(
uvm tlm extension base ext handle

es the instance-specific extension bound under the specified key.

nction void clear extensions ()

es all instance-specific extensions.

pedef provides a short, more convenient name“for the uvm_tlm_generic_payload tyy
2).

Jeclaration

pedef uvm tlm generic payleoad uvm tlm gp

the non-parameterized\base class for all generic payload extensions. The pure virtual fi
pe_handle (see 12(3'4:4.4) returns a unique handle that represents the derived type, w
nented in derived classes.

e (see

inction
hich is

ass shall neverbe extended by user classes; such user classes shall extend from uvm_tlm_extension

3.4.5).

12.3.A1.4.1 Class declaration

virtual class uvm tlm extension base extends uvm object

12.3.4.4.2 Methods

uvm_tlm_extension_base has the following methods (see 12.3.4.4.3 to 12.3.4.4.5).

12.3.4.4.3 new

function new (

string name = ""
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The new constructor is only given as a pass-through mechanism to call uvm_object::new. This class is
abstract and cannot be constructed itself.

12.3.4.4.4 get_type_handle
pure virtual function uvm tlm extension base get type handle()

Intended to be an interface to polymorphically retrieve a handle that uniquely identifies the type of the
subclass.

12.3.4.4.5 get_type_handle_name

pyre virtual function string get type handle name ()

Intend¢d to be an interface to polymorphically retrieve the name that uniquely identifie§ the type| of the
subclass.

12.3.4.5 uvm_tim_extension
This isfa UVM TLM 2 extension class. This class is parameterized with anfarbitrary type that represdnts the
type of the extension. An instance of the generic payload can contain dne extension object of each fype; it
cannot{contain two instances of the same extension type.

The exftension type can be identified using the ID method (see 12.3.4.5.4).

To implement a generic payload extension, simply deriye & new class from this class and specify th¢ name
of the flerived class as the extension parameter.

12.3.4.5.1 Class declaration

class uvm_tlm extension #(
type T = int
) [extends uvm_ tlm exterision base

12.3.4.5.2 Methods

uvm_tlm_extension has'the following methods (see 12.3.4.5.3 to 12.3.4.5.4).
12.3.4.5.3 new

fuynotion new (

string name = ""

Creates a new extension object.
12.3.4.541D

static function uvm_ tlm extension #(T) ID()

Returns the unique ID of this UVM TLM 2 extension type. This method is used to identify the type of the
extension to retrieve from a wuvm_tlm_generic_payload instance (see 12.3.4.2), using the
uvm_tlm_generic_payload::get_extension method (see 12.3.4.2.40).
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12.3.5 Sockets

Sockets group together all the necessary core interfaces for transportation and binding. A socket is like a
port or export; in fact it is derived from the same base class as port and export, namely uvm_port_base
#(IF) (see 5.5). However, unlike a port or export, a socket provides both a forward and backward path. Thus
asynchronous (pipelined) bidirectional communication can be enabled by connecting sockets together. A
socket contains both a port and an export. Components that initiate transactions are called initiators and
components that receive transactions sent by an initiator are called targets. Initiators have initiator sockets
and targets have target sockets. Initiator sockets can connect to target sockets. Initiator sockets cannot be
connected to other initiator sockets and target sockets cannot be connected to other target sockets.

Socket
Furthe
Termi
socket:

There
target

Socket

types ¢
relatio

object
12.3.5
IS-A

The c(
follow

t3
12.3.5

cl

12.3.5.1.2 Methods

comne T severat fravorsTEactrsocket s ettheram mitiator or o target; @ pass-througiy, ora term
'more, any particular socket implements either the blocking interfaces or the non-blocking-intg
jator sockets are used on initiators and targets as well as interconnect components., ‘\Pass-t
are used to enable connections to cross hierarchical boundaries.

are eight socket types: the cross of blocking and non-blocking, pass-through ‘and terminati
ind initiator.

5 are specified based on what they are (IS-2) and what they contain(H&S-2). IS-A and HAY
f object relationships. I S-A refers to the inheritance relationshipiand"HAS - A refers to the ow}
nship. For example, the statement D is a B means D is derived{rom base B. Given that, the
A HAS-A B then means B is a member of A.

.1 uvm_tim_b_target_socket

forward imp; has no backward path except via theayload contents.

mponent instantiating this socket shall implement a b_transport method (see 12.3.2.2.3) w
ng signature:

sk b _transport (T t, uvm tlm time delay)
.1.1 Class declaration
ass uvm_tlm b target socket #(

type IMP = int,

type T = uvir tlm generic payload
extends @vm' tlm b target socket base #(T)

uvm ﬂm_b_tar_gpt socket has the follow ing methods (see 1235 13t0 12351 A)

linator.
rfaces.
hrough

n, and

—Aare
hership
phrase

ith the

12.3.5.1.3 new

function new (

string name,
uvm component parent,
IMP imp = null

Constructs a new instance of this socket imp, a reference to the class implementing the b_transport method
(see 12.3.2.2.3). If not specified, it is presumed to be the same as parent.
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12.3.5.1.4 connect

function void connect (uvm tlm b target socket provider)
Connects this socket to the specified uvm_tlm_b_initiator_socket (see 12.3.5.2).
12.3.5.2 uvm_tIm_b_initiator_socket
IS-A forward port; has no backward path except via the payload contents.

12.3.5.2.1 Class declaration

class uvm_tlm b initiator socket #(
type T = uvm tlm generic payload
) [extends uvm _tlm b initiator socket base #(T)

12.3.5.2.2 Methods

uvm_tlm_b_initiator_socket has the following methods (see 12.3.5.2.3 t0 12.3.5.2.4).

12.3.5.2.3 new
fuynction new (
string name,
uvm_component parent,
Constricts a new instance of this socket.
12.3.5.2.4 connect
fynction void connect (uvmintlm b initiator socket provider)
Connefts this socket to the specified uvm_tlm_b_target _socket (see 12.3.5.1).
12.3.5.3 uvm_tim_nb\ target_socket
IS-A forward impiHAS-A backward port.

The cdmponent instantiating this socket shall implement a nb_transport_fw method (see 12.3.2.2.]) with
the following signature:

function uvm_tlm sync e nb transport fw(T t, ref P p, input uvm tlm time
delay)

12.3.5.3.1 Class declaration

class uvm_tlm nb target socket # (
type IMP = int,
type T = uvm tlm generic payload,
type P = uvm tlm phase e
) extends uvm_tlm nb target socket base# (T,P)
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12.3.5.3.2 Methods

uvim_tlm_nb_target_socket has the following methods (see 12.3.5.3.3 to 12.3.5.3.4).

12.3.5.3.3 new

function new (

string name,
uvm_component parent,
IMP imp = null

Constrjicts a new instance of this socket imp, a reference to the class implementing the nb_transp

methodl (see 12.3.2.2.1). If not specified, it is presumed to be the same as parent.

12.3.

fu

Conne

.3.4 connect

nction void connect (
uvm_tlm nb target socket provider

Cts this socket to the specified uvm_tlm_nb_initiator_socket (s¢8.12.3.5.4).

12.3.5.4 uvm_tim_nb_initiator_socket

IS-A

forward port; HAS-A backward imp.

12.3.9.4.1 Class declaration

cl

ass uvm_tlm nb initiator sockel/# (
type IMP = int,
type T = uvm_tlm generic‘payload,
type P = uvm tlm phase,e
extends uvm_tlm nb ipnditiator socket base# (T, P)

12.3.9.4.2 Methods

uvm_tlm_nb_initiator socket has the following methods (see 12.3.5.4.3 to 12.3.5.4.4).

12.3.5

fu

.4.3 new,

nctdom new (
string name,

prt_fw

S AR—c-orRe-oR ot oo xont
ind I

IMP_imp = null

Constructs a new instance of this socket imp is a reference to the class implementing the nb_transport_bw
method (see 12.3.4). If not specified, it is presumed to be the same as parent.

12.3.5

.4.4 connect

function void connect (uvm tlm nb initiator socket provider)

Connects this socket to the specified uvm_tlm_nb_target_socket (see 12.3.5.3).
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12.3.5.5 uvm_tim_nb_passthrough_.initiator_socket
IS-A forward port; HAS-A backward export.
Class declaration
class uvm_tlm nb passthrough initiator socket #(
type T = uvm_tlm generic payload,

type P = uvm tlm phase e
) extends uvm_tlm nb passthrough initiator socket base# (T, P)

12.3.5-6-uvm—tim—nb—passthreugh—target—seocket
IS-A forward export; HAS—-A backward port.
12.3..6.1 Class declaration

class uvm_tlm nb passthrough target socket #(
type T = uvm tlm generic payload,

type P = uvm tlm phase e
) |extends uvm_tlm nb passthrough target socket basei (T, P)

12.3.5.6.2 Methods

connect

fynction void connect (
uvm tlm nb initiator socket providel

Connegts this socket to the specified uvm_tlmnb_initiator_socket (see 12.3.5.5).
12.3.8.7 uvm_tim_b_passthrough_initiator_socket
IS-A forward port.
Class declaration
class uvm tlm\k:passthrough initiator socket #(

type T &4dvm _tlm generic payload
) |extends _uvm_tlm b passthrough initiator socket base# (T)

12.3.1.8 uvm_tim_b_passthrough_target_socket

IS-A forward export.
Class declaration
class uvm_tlm b passthrough target socket # (
type T = uvm_tlm generic payload
) extends uvm_tlm b passthrough target socket base# (T)

12.3.6 Port classes

This subclause defines the UVM TLM 2 port classes.
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12.3.6.1 uvm_tim_b_transport_port

This class provides a blocking transport port, which can be bound to one export. There is no backward path

for the blocking transport.
Class declaration
class uvm_tlm b transport port # (
type T = uvm_tlm generic payload

) extends uvm _port base # (uvm tlm if #(T))

12.3.6:2-uvm—tim—nb—transport—fw—port

This class provides a non-blocking backward transport port. Transactions received from the producer]on the
forward path, are sent back to the producer on the backward path using this non-blocking transpoft port,

which can be bound to one export.
Class declaration
class uvm tlm nb transport fw port #(
type T = uvm tlm generic payload,
type P = uvm tlm phase e
) [extends uvm_port base #(uvm tlm if #(T,P))

12.3.6.3 uvm_tim_nb_transport_bw_port

This class provides a non-blocking backward transport port. Transactions received from the producer

on the

forwarfd path, are sent back to the producer on the backward path using this non-blocking transpoft port,

which fan be bound to one export.
Class declaration
class uvm_tlm nb transpoxrt)bw port #(
type T = uvm_tlm generic payload,
type P = uvm tlmyphase e
) |extends uvm port base #(uvm tlm if #(T,P))
12.3.7 Export classes

This sybclause defines the export classes for connecting UVM TLM 2 interfaces.

12.3.7.14vm_tim_b_transport_export

This is a blocking transport export class.
Class declaration
class uvm_tlm b transport export #(
type T = uvm_tlm generic payload
) extends uvm _port base #(uvm tlm if #(T))

12.3.7.2 uvm_tim_nb_transport_fw_export

This is a non-blocking forward transport export class.
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Class declaration
class uvm_tlm nb transport fw export #(
type T = uvm_tlm generic payload,
type P = uvm tlm phase e
) extends uvm_port base #(uvm tlm if #(T,P))

12.3.7.3 uvm_tim_nb_transport_bw_export

This is a non-blocking backward transport export class.

Class ¢ectaration

class uvm_tlm nb transport bw export #(
type T = uvm_tlm generic payload,

type P = uvm tlm phase e

) [extends uvm_port base # (uvm_tlm if #(T,P))

12.3.§ Implementation (imp) classes imps
This sybclause defines the implementation classes for connecting UVM TEM 2 interfaces.

UVM LM 2 imps bind a UVM TLM 2 interface with the object that contains the interface implementation.
In addftion to the transaction type and the phase type, the imps are\parameterized with the type of thq object
that prpvides the implementation. Typically, this is the typelef the component where the imp resid¢s. The
constryctor of the imp takes as an argument an object of‘type I/MP and installs it as the implemeptation
object{The imp constructor argument is usually “thi s’

The fo]lowing subclauses show the IMP binding classes.
12.3.8.1 uvm_tim_b_transport_imp

Used liike exports, except an additional class parameter specifies the type of the implementation jobject.
When fhe imp is instantiated, the implementation object is bound.

Class declaration

class uvm tlm\k’transport imp # (

type T €~avm tlm generic payload,

type IMP = int

) [extends uvm port base #(uvm tlm if #(T))

12.3.8.2uvm tlm nb transport fw imp

Used like exports, except an additional class parameter specifies the type of the implementation object.
When the imp is instantiated, the implementation object is bound.

Class declaration

class uvm_tlm nb transport fw imp # (
type T = uvm_tlm generic payload,
type P = uvm tlm phase e,
type IMP = int
) extends uvm_port base #(uvm_ tlm if #(T,P))
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12.3.8.3 uvm_tim_nb_transport_bw_imp

Used like exports, except an additional class parameter specifies the type of the implementation object.
When the imp is instantiated, the implementation object is bound.

Class declaration

class uvm_tlm nb transport bw imp # (
type T = uvm_tlm generic payload,
type P = uvm tlm phase e,
type IMP = int
) extends uvm port base #(uvm tlm if # (T, P))

12.3.9 uvm_tim_time
typedef uvm time uvm tlm time

The uym tlm time type is the argument type used to represent delays in UVM/AEM 2, such af in the
b_transport (see 12.3.2.2.3), nb_transport_fw (see 12.3.2.2.1), and nb_transport_bw (see 12.3.2.2.1)
methodls.
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13. Predefined component classes

Components form the foundation of UVM. They encapsulate behavior of drivers, scoreboards, and other
objects in a testbench. The UVM base class library provides a set of predefined component types, all derived
directly or indirectly from uvm_component (see 13.1).

13.1 uvm_component

The uvm_component class is the common base class for UVM components. In addition to the features
inherited from uvm_object (see 5.3) and uvm_report_object (see 6.3), uvm_component provides the

follow

a)

b)

©)

d)

e)

Ng {Mmerfaces:

Hierarchy—provides methods for searching and traversing the component hierarchy;

Phasing—defines a phased test flow that all components follow, with a group of standard
methods and an API for custom phases and multiple independent phasing demains to mirrg
behavior, e.g., power.

Hierarchical reporting—provides a convenience interface to the uvim\report_handler (sd
All messages, warnings, and errors are processed through this interface.

the component to a transaction database (application specifig).

Factory—provides a convenience interface (see D.2.1) to.the uvm_factory (see 8.3.1). The
is used to create new components and other objects<based on type-wide and instance-S
configuration.

uvm_domponent is automatically seeded during construction using UVM seeding, if enabled. See 5|

13.1.1

Class declaration

virtual class uvm component/ eXxtends uvm report object

13.1.2 Common methods

13.1.2.1 new

fynction news.

string.mame,
uvm_component parent

phase
r DUT

e 6.4).

Transaction recording—provides methods for recording the trafisactions produced or consumned by

factory
pecific

3.3.3.

Initiali

zes a new component with the given Ieal mstance name and handle 10 1tS parent.

The name shall be provided such that the full hierarchical name is unique and the leaf name is composed
only from the characters A through Z, a through z, 0 through 9 or the special characters: _-[]() {}.

The component is inserted as a child of the parent object, if any. If parent already has a child by the given

name,

an error shall be generated.

If parent is null, the component shall become a child of the implicit top-level component (see E.7).

All classes derived from uvm_component shall call super.new (name, parent).
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13.1.2.2 print_enabled
bit print enabled =1
This bit determines if this component should automatically be printed as a child of its parent object.

By default, print enabled shall be 1 and all children are printed. However, this bit allows a parent
component to disable the printing of specific children.

13.1.3 Hierarchy interface

These ethods provide user access to information about the COMpoNent nierarcny, i.¢., topology.
13.1.3.1 get_parent

virtual function uvm component get parent ()
Returngs a handle to this component’s parent or nu!// if it has no parent.
13.1.3.2 get_full_name

virtual function string get full name ()
Returns the full hierarchical name of this object, which is fofmed by concatenating the full hierarchical
name pf the parent, if any, with the leaf name of this object [as given by uvm_object::get name (see
5.3.4.2))], separated by a period (.).
13.1.3.3 get_children

fynction void get children/(
ref uvm component childred[$]
This fiinction populates the end of-the children array with the list of this component’s children. cfiildren
shall bg a queue.

13.1.3.4 get_child, get_next_child, and get_first_child

function uwfi~component get child (
string.name

function int get next child (

ref string name

function int get first child (
ref string name
)

These methods are used to iterate through this component’s children, if any.

a) get_child—Returns a reference to the child which has name. If no child exists with the given name,
then null is returned.
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b) get first child—Iteration method for the internal array of children components. If the array is
non-empty, get_first_child sets name to the name of the first child in the array and returns 1. If the
array is empty, name is left unchanged and the method returns 0.

c) get _next child—Iteration method for the internal array of children components. If the array is non-
empty, get_next_child sets name to the name of the next child in the array and returns 1. If there are
no more children in the array, name is left unchanged and the method returns 0.

13.1.3.5 get_num_children

function int get num children ()

Returnk the number of this component’s children.
13.1.3.6 has_child

fynction int has_child (

string name

Returns 1 if this component has a child with the given name, 0 othepwise.

13.1.3.7 lookup

fynction uvm_ component lookup (

string name

Looks [for a component with the givenhierarchical name relative to this component. If the given rlame is
precedpd with a . (dot), the searchibegins relative to the top level (absolute lookup). The handle| of the
matching component is returned, ifnone, null is returned. The name shall not contain wild cards.

13.1.3.8 get_depth
function ipt\Unsigned get depth ()

Returnk the eomiponent’s depth from the root level. The implicit top-level component (see F.7) has a depth of
0. The|test-and any other top-level components have a depth of 1, and so on.

13.1.4 Phasing interface

These methods implement an interface that allows all components to step through a standard schedule of
phases (see Clause 9) or a customized schedule, and also an API to allow independent phase domains that
can jump like state machines to reflect behavior, e.g., power domains on the DUT in different portions of the
testbench. The phase tasks and functions are the phase name plus the phase suffix, e.g., the build phase
function is build phase.

All phase tasks have the property that forked tasks are killed when the phase ends and they do not influence
the overall phase with the presence or absence of returning.
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13.1.4.1 UVM common phases
13.1.4.1.1 build_phase

virtual function void build phase (
uvm_phase phase

)
The uvm_build_phase phase implementation method (see 9.8.1.1).

If automatic configuration is enabled (see 13.1.5.2), the component shall call apply_config_settings (see

13.1.5. D) when super build phase (phase) iscalled

13.1.4.1.2 connect_phase

virtual function void connect phase (
uvm_phase phase

The uym_connect_phase phase implementation method (see 9.8.1.2).

13.1.4.1.3 end_of_elaboration_phase

virtual function void end of elaboration phase (
uvm phase phase

The uym_end_of elaboration_phase phase implementation’method (see 9.8.1.3).

The ligt of connected imps within each port and export'is populated and the port’s minimum and makimum
connedtion limits are enforced.

13.1.4.1.4 start_of_simulation_phase

virtual function void start of simulation phase (
uvm_phase phase

The uym_start_of simuldation phase phase implementation method (see 9.8.1.4).

13.1.4.1.5 run_phase

virtual task run phase(
uvmSphase phase

The uvm_run_phase phase implementation method (see 9.8.1.5).

Whether this task returns or not does not indicate the end or persistence of this phase. Thus, the phase
automatically ends once all objections are dropped using phase.drop objection.

13.1.4.1.6 extract_phase

virtual function void extract phase(
uvm phase phase

)

The uvm_extract_phase phase implementation method (see 9.8.1.6).
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13.1.4.1.7 check_phase
virtual function void check phase (
uvm phase phase
)
The uvm_check_phase phase implementation method (see 9.8.1.7).

13.1.4.1.8 report_phase

virtual function void report phase (

2 2
OVIT pPlldocT pPllasc

)
The uym_report_phase phase implementation method (see 9.8.1.8).
13.1.4.1.9 final_phase

virtual function void final phase(
uvm_phase phase
The uym_final_phase phase implementation method (see 9.8.1.9).
13.1.4.2 UVM run-time phases
Whethpr each of these tasks returns or not does not indicate the end or persistence of the particular phase. It
is necdssary to raise an objection using phase.raise objection to cause a phase to persist. Once all
compopents have dropped their respective objection; via phase.drop objection, or if no component
raises gn objection, the phase is ended.
All prqcesses associated with a task-basgd phase are killed when the phase ends, see 9.6.
13.1.4.2.1 pre_reset_phase

virtual task pre /reset phase(

uvm_phase pliase

The uym_pre _reset phase phase implementation method (see 9.8.2.1).

131 .1.2.2 reset_phase

virtual task reset phase(
uvm_phase phase

)
The uvm_reset_phase phase implementation method (see 9.8.2.2).
13.1.4.2.3 post_reset_phase

virtual task post reset phase(

uvm_phase phase

)
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The uvm_post_reset_phase phase implementation method (see 9.8.2.3).
13.1.4.2.4 pre_configure_phase

virtual task pre configure phase(
uvm phase phase

)
The uvm_pre_configure_phase phase implementation method (see 9.8.2.4).

13.1.4.2.5 configure_phase

virtual task configure phase(
uvm_phase phase

The uym_configure phase phase implementation method (see 9.8.2.5).
13.1.4.2.6 post_configure_phase

virtual task post configure phase (
uvm_phase phase
The uym_post_configure_phase phase implementation method{(see 9.8.2.6).
13.1.4.2.7 pre_main_phase

virtual task pre main phase(
uvm_phase phase

The uym_pre_main_phase phase implementation method (see 9.8.2.7).
13.1.4.2.8 main_phase

virtual task main phase(
uvm phase phase

The uym_main phase phase implementation method (see 9.8.2.8).

13.1 .11.2.9 post_main_phase

virtual task post main phase(
uvm_phase phase

)
The uvm_post_main_phase phase implementation method (see 9.8.2.9).
13.1.4.2.10 pre_shutdown_phase

virtual task pre shutdown phase (
uvm phase phase

)
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The uvm_pre_shutdown_phase phase implementation method (see 9.8.2.10).
13.1.4.2.11 shutdown_phase

virtual task shutdown phase(
uvm_phase phase
)
The uvm_shutdown_phase phase implementation method (see 9.8.2.11).

13.1.4.2.12 post_shutdown_phase

virtual task post shutdown phase(
uvm_phase phase

The uym_post_shutdown_phase phase implementation method (see 9.8.2.12).
13.1.4.3 phase_* methods

Any threads spawned in these callbacks are not affected when the phase euds:
13.1.4.3.1 phase_started

virtual function void phase started(
uvm_phase phase

Invokdd at the start of each phase. The phase argument specifies the phase being started.
13.1.4.3.2 phase_ready_to_end

virtual function void phaserready to end(
uvm phase phase

Invokgd when all objectiofis,'to ending the given phase and all sibling phases have been droppefl, thus
indicating that phase is(ready to begin a clean exit. Sibling phases are phases who share any agljacent
succespor nodes (see9:3.1.6.10).

Compgnents needing to consume delta cycles or advance time to perform a clean exit from the phage may
raise [the (phase’s objection, e.g., phase.raise objection(this, "Reason"). It [s the

responpibility of this component to drop the objection once it is ready for this phase to end (and prgcesses
kllled) If VN ijenfinn tatho oivan nhoaco e calhling mhacac ara raiaarl tho nhaco ctato (533 0.’2 11 ’) Shall

. Q
OOt TV S pAto ¢ O STot g praotoare TSSO tTH O PHaS OS5ttt (SO

proceed to UVM_PHASE ENDED. If any objection is raised, when all objections to ending the given phase
and siblings are dropped, another iteration of phase_ready_to_end is called. To prevent endless iterations
due to coding error, phase ended (see 13.1.4.3.3) is called after any iterations returned by
phase.get_max_ready_to_end_iterations (see 9.3.1.3.4) regardless of whether a previous iteration lead to
any objections being raised.

13.1.4.3.3 phase_ended

virtual function void phase ended(
uvm_phase phase

)
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Invoked at the end of each phase. The phase argument specifies the phase ending.

13.1.4.4 *_domain methods

13.1.4.4.1 set_domain

function void set domain(

uvm_domain domain,

int hier =1

Appli
domai
be 1.

Calls
augme|

a phase domain to this component and, if /ier is non-zero, recursively to all its children. The
(before set_domain is called) is the uvm domain (see 13.1.4.4.2). The default value-0fl /iid

he virtual define_domain method (see 13.1.4.4.3), which derived compongnts can over
ht or replace the domain definition of its base class.

13.1.4.4.2 get_domain

fu

Return

nction uvm domain get domain ()

s a handle to the phase domain specified for this componeit,

13.1.4.4.3 define_domain

v

Builds
phasin
empty

This nf
belong]

Custor]
definit

Altern

rtual protected function void defihe domain (

uvm_domain domain

phase schedules into the provided(domain handle. The default implementation adds a copy of't
b schedule to the given domain;’if one does not already exist, and only if the domain is cy

ethod is called by sét \domain (see 13.1.4.4.1), which integrators may use to specify this com
5 in a domain apaft from the default ‘uvm’ domain.

h component base classes requiring a custom phasing schedule can augment or replace the
on theyinherit by overriding their define domain.

htively, the integrator can attempt to define the schedule by setting up a new domain and sg

default
7 shall

ride to

he uvm
rrently

jponent

lomain

tting it

onto th

€ component, and the component can override that schedule by overriding this method.

13.1.4.5 Suspending and resuming a component

These tasks can be used to suspend and resume a component.

13.1.4.5.1 suspend

virtual task suspend()

Suspends this component.
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This method needs to be implemented by the user to suspend the component according to the protocol and
functionality it implements. A suspended component can be subsequently resumed using resume (see
13.1.4.5.2).

13.1.4.5.2 resume
virtual task resume ()
Resumes this component.

This method needs to be implemented by the user to resume a component that was previously suspended
using juspend (see 13.1.4.5.1).

13.1.4.6 pre_abort

virtual function void pre_ abort ()
This cillback is executed when the message system is executing a UVM_EXIT, action (see F.2.2.2). The
exit adtion causes an immediate termination of the simulation, but the pre,abort callback hook gives
compojnents an opportunity to provide additional information to the user béfore the termination happ¢ns.
The prje_abort callback hooks are called in a bottom-up fashion.
13.1.§ Configuration interface
Compgnents can be designed to be user-configurable ifvjterms of their topology (the type and nunmpber of
childrgn it has), mode of operation, and run-time. parameters (knobs). The configuration interface
accomfmodates this common need, allowing a corfiponent’s composition and state to be modified without
having to derive new classes or new class hieratchies for every configuration scenario.
13.1.5.1 apply_config_settings

virtual function void apply config settings (
bit verbose = 0

Searches for all configuration settings matching this component’s instance path.

For ea¢h resource-with a scope matching the return of get_full name (see 13.1.3.2) as follows:

a) | delexecute_op (see 5.3.13.1) is passed a uvm_field_op (see 5.3.13.2) with op_type UVM_SET and
7H3 STL O e TCSOUICE.

b) If user_hook_enabled (see 5.3.13.2.9) returns 1, the resource shall be passed to set_local (see
5.3.12).

When the verbose bit is set to 1, all settings are printed as they are applied. If the component’s
print_config_matches property is specified (see 13.1.5.3), apply_config_settings is automatically called
with verbose = 1. apply_config_settings can also be overloaded to customize automated configuration.
The default value of verbose shall be 0 or not set.

If automatic configuration is enabled (see 13.1.5.2), this function is called by
uvm_component::build_phase (see 13.1.4.1.1).
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13.1.5.2 use_automatic_config

virtual function bit use automatic_config()

Returns 1 if the component should call apply_config_settings in the build phase (see 13.1.4.1.1);

otherwise, returns 0.

By default, use automatic_config returns 1. If the user wishes to disable the automatic call to

apply_config_settings (see 13.1.5.1), this method needs to be overloaded to return a 0.

When an extended component extends use automatic_config and returns a 0, wherein the base class

return ;
occurrgd within the apply_config_settings call in the base class.

13.1.5.3 Objection interface

These fmethods provide component level hooks into the uvm_objection mechanism(S¢g10.5.1).

13.1.9.4 raised

virtual function void raised (
uvm objection objection,
uvm object source obj,
string description,

int count

Hook ¢alled by the default implementation of uvm_ebjection::raised (see 10.5.1.4.1).

13.1.8.5 dropped

virtual function void dropped.”(
uvm objection objectionm;
uvm_object source objy
string description,

int count

Hook ¢alled by the default implementation of uvm_objection::dropped (see 10.5.1.4.2).

13.1.5.6 all_dropped

virtdal function void all dropped (

d have

srr—ebeetion—eobjeetiony
uvm_object source obj,
string description,

int count

Hook called by the default implementation of uvm_objection::all_dropped (see 10.5.1.4.3).

13.1.6 Recording interface

These methods comprise the component-based transaction recording interface (see also Clause 7). They can

be used to record the transactions that this component “sees,” i.e., produces or consumes.
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13.1.6.1 accept_tr

function void accept tr (
uvm_transaction tr,
time accept time = 0

This function marks the acceptance of a transaction, 77, by this component. Specifically, it performs the
following actions:

— Calls the #’s uvm_transaction::accept_tr method (see 5.4.2.2), passing to it the accept time
ATEUITCNT, 1 e detauit vatue of accepr_Time shatt be 0.

— | Calls this component’s do_accept_tr method (see 13.1.6.2) to allow for any post-begin adtion in
derived classes.

— | Triggers the component’s accept tr event if it has added such an event to the levent pogl. Any
processes waiting on this event shall resume in the next delta cycle.

13.1.6.2 do_accept_tr

virtual protected function void do_accept tr (
uvm_transaction tr

The a¢cept_tr method (see 13.1.6.1) calls this function te,aeccommodate any user-defined posttaccept
action,

13.1.64.3 begin_tr

fynction int begin tr (
uvm_transaction tr,

string stream name = "main",
string label = "",

string desc = "",

time begin time & 0,

int parent handle = 0

This fynction mark$ the start of a transaction, ¢, by this component. Specifically, it performs the folJowing
actiong:

a) | Calls-t’s uvm_transaction::begin_tr method (see 5.4.2.4), passing to it the begin_time argument.
begin_time should be greater than or equal to the accept time. When begin time = [0, the
current simulation time is used. The default value of begin_time shall be 0.

If recording is enabled, a new database transaction is started on the component’s transaction stream
given by the stream argument. No transaction properties are recorded at this time.

b) Calls the component’s do_begin_tr method (see 13.2) to allow for any post-begin action in derived
classes.

c)  Triggers the component’s internal begin_tr event if one was added to the pool.

A handle to the transaction is returned. The meaning of this handle, as well as the interpretation of the
arguments stream_name, label, and desc are application specific. The default value of stream_name shall be
"main". The default value of parent_handle shall be 0.
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13.1.6.4 do_begin_tr

virtual protected function void do begin tr (

uvm_transaction tr,
string stream name,
int tr handle

The begin_tr (see 13.1.6.3) and begin_child_tr (see 13.1.6.4) methods call this function to accommodate
any user-defined post-begin action.

13.1.6.5 end_tr

fu

This fynction marks the end of a transaction, ¢, by this component. Specifically;“it performs the fol
actiong:

a)

b)

¢)

d)

An im
tol.1
The d¢g

13.1.6.6 do_end_tr

v

nction void end tr (
uvm_transaction tr,
time end time = 0,
bit free handle =1

Calls #’s uvm_transaction::end_tr method (see 5.4.2.7){Jpassing to it the end tin|
firee_handle arguments. end_time shall be greater than the-bégin time. When end _time =
current simulation time is used.

Calls the component’s do_end_tr method (see 13.2)-te*accommodate any post-end action in
classes.

the transaction is ended. Only those properties handled by the transaction’s do_record meth
optional ‘'uvm_*_field macros) are recorded.

Triggers the component’s internal end tr event if such an event has been added.
blementation shall free (see 16.4.4:3) the recorder associated with the transaction if firee hand,

fault value of free handle shall be 1.

rtual pregtected function void do end tr (
uvm_tfamsaction tr,
int<Er handle

lowing

e and
0, the

lerived

The transaction’s properties are recorded to thé database transaction on which it was started and then

d (and

le 1s set

free_handle is set to 0, thé_ implementation shall close (see 16.4.4.2) the recorder, but not calll free.

The end_tr (see 13.1.6.5) method calls this function to accommodate any user-defined post-end action.

13.1.6.7 record_error_tr

function int record error tr (

string stream name = "main",
uvm _object info = null,
string label = "error tr",
string desc = "",

time error time = 0,

bit keep active 0
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This function marks an error transaction by a component. Properties of the given uvm_object, info, are
recorded to the transaction database, as implemented in its uvm_object::do_record (see 5.3.7.2) and
uvm_object::do_execute_op (see 5.3.13.1) methods.

An error_time of 0 indicates to use the current simulation time. The keep_active bit determines if the handle
should remain active; if O, then a zero-length error transaction is recorded. The default value of error_time
shall be 0. The default value of keep_active shall be 0.

A handle to the transaction is returned. The interpretation of this handle, as well as the strings stream_name,
label, and desc, are application specific. The default value of stream_name shall be "main". The default
value of label shall be "error tr".

13.1.6.8 record_event_tr

fynction int record event tr (
string stream name = "main",
uvm object info = null,
string label = "event tr",
string desc = "",

time event time = 0,

bit keep active = 0

This fynction marks an event transaction by a component.
An evdnt_time of 0 indicates to use the current simulation timie* The keep_active bit determines if thefhandle
may bg used for other application-specific purposes (0 means no; 1 means yes). The default value of
event fime shall be 0. The default value of keep_activeshall be 0.
A handle to the transaction is returned. The interpretation of this handle, as well as the strings stream| name,
label, ind desc, are application specific. Thedefault value of stream_name shall be "main". The default
value gf label shall be "event tr".
13.1.6.9 get_tr_stream

virtual function uuwm\tr stream get tr stream(
string name,
string stream)type name = ""

Returnks a tr stream’ with this component’s full name as a scope.

name is the name for the stream. stream type name is the type name for the stream [the default is ar] empty
string (L]

Streams that are retrieved via this method are stored internally, such that later calls to get_tr_stream return
the same stream reference.

The stream can be removed from the internal storage via a call to free_tr_stream (see 13.1.6.10).
13.1.6.10 free_tr_stream

virtual function void free tr stream(
uvm tr stream stream

)
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Frees any internal references caused by a call to this API. This method is an indication by the user that the
implementation should remove any references it has to stream.

The next call to get_tr_stream (see 13.1.6.9) results in a newly created uvm_tr_stream (see 7.2).

13.1.6.11 set_tr_database

virtual function void set tr database(uvm tr database db)

Specifies the uvm_tr_database object (see 7.1) to use for begin_tr (see 13.1.6.3) and other methods in this
subclause (see 13.2). The default object is uvim coreservice t::get default tr database (see F.4.1.4.6).

13.1.

Return
13.1.7
uvm_(

a)
b)

.12 get_tr_database
virtual function uvm tr database get tr database()
s the uvm_tr_database object set by set_tr_database or the default (see 13:1.6.11).
Other interfaces
omponent also provides the following convenience interfaces:

Factory—provides a convenience interface (see D.2.1){o the uvm_factory (see 8.3.1).

Hierarchical reporting—provides a convenience dnterface (see D.2.2) to set_report_* met]
the uvm_report_object base class (see 6.3).

13.2 uvm_test

This cl
to exed
task (s

uvm_
uvm_

13.2.1

ass is the virtual base class for any tser-defined tests; using it provides the ability to select wh

pe F.7.2.1).

omponent (see 13.1)/directly. Such tests also automatically inherit features that may be ac
st in the future.

Derivi{g from uvm_test allows distinguishing tests from other component types that inheri

Class declaration

1rfual class uvm _test extends uvm_ component

1ods in

ch test

ute via the UVM_TESTNAME cominand line (see G.2.1) or as an argument to the uvm_root::ryn_test

| from
ded to

13.2.2 Methods

new

function new (

string name,

uvm_component parent

Initializes an instance of this class using the following constructor arguments for uvm_component: name is
the name of the instance, and parent is the handle to the hierarchical parent, if any (see 13.1).
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13.3 uvm_env

This is the base class for hierarchical containers of other components that together comprise a complete
environment. The environment may initially consist of the entire testbench. Later, it can be reused as a
sub-environment in even larger system-level environments.

13.3.1 Class declaration

virtual class uvm _env extends uvm_ component

13.3.2 Methods

new

fynction new (

string name = "env",

uvm_component parent = null

Initiali
the narfle of the instance, and parent is the handle to the hierarchical parent; if any (see 13.1).

13.4 uvm_agent

The uy

uvm_ggent enables distinguishing agents from other component types also using its inheritance.

13.4.1

13.4.2

13.4.2

fu

Class declaration

jrtual class uvm _agent exfends uvm component

Methods
.1 new
nction new

string ndame,

uvm_component parent

Initiali

os‘an instance of this class using the following constructor arguments for uvm_component:

es an instance of this class using the following constructor arguments fer uvm_component: #ame is

'm_agent virtual class should be used as the basetclass for the user-defined agents. Deriving from

ame is

the name of the instance, and parent is the handle to the hierarchical parent, if any (see 13.1).

13.4.2.2 get_is_active

virtual function uvm active passive enum get is active()

Return:

s the is_active status for this agent (see F.2.1.7).

The configuration parameter is_active is used to identify whether this agent should be acting in active or
passive mode. The parameter should be set as a uvm_active passive enum, however it additionally
supports uvm_config int and uvm config string to allow for command line overrides.
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Example

+uvm config int=<path.to.agent>,is active,0
+uvm_config string=<path.to.agent>,is _active,UVM ACTIVE

uvm_config db# (uvm active passive enum):: (this, "<relative.path.to.agent>",
"is active", UVM ACTIVE)

The default implementation shall return UVM_PASSIVE, unless overridden via the configuration database.
An agent developer may override this behavior if a more complex algorithm is needed to determine the
active/passive nature of the agent.

13.5 Lvm_monitor
This class should be used as the base class for user-defined monitors.

Derivipg from uvm_monitor allows distinguishing monitors from other componentytypes inheriting from
uvm_domponent (see 13.1). Such monitors automatically inherit feature§~that may be adfled to
uvm_iponitor in the future.

13.5.1| Class declaration
virtual class uvm monitor extends uvm component

13.5.2 Methods

new

fynction new (
string name,

uvm_component parent

Initialiges an instance of this class-using the following constructor arguments for uvm_component: #ame is
the natpe of the instance, and\parent is the handle to the hierarchical parent, if any (see 13.1).

13.6 uvm_scoreboard

This class should be used as the base class for user-defined scoreboards.

Derivitrg VI — eboa ws—distingutshingscoreboardsfronrothercomponent-types—nHteriting
from uvm_component (see 13.1). Such scoreboards automatically inherit features that may be added to

uvm_scoreboard in the future.

13.6.1 Class declaration
virtual class uvm_scoreboard extends uvm component
13.6.2 Methods

Use the new method as detailed in 13.5.2.
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13.7 uvm_driver #(REQ,RSP)

This is the base class for drivers that initiate requests for new transactions via a uvm_seq_item_pull_port
(see 15.2.2.1). The ports are typically connected to the exports of an appropriate sequencer component.

This driver operates in a pull mode. Its ports are typically connected to the corresponding exports in a pull

sequen

cer as follows:

driver.seq item port.connect (sequencer.seq item export)

driver.rsp port.connect (sequencer.rsp export)

The er_port (see 13.7.2.2) only needs connecting if the driver uses it to write responses to the\a)

export
13.7.1

cl

The ty
13.7.2
13.7.2

Derivel
respon|

13.7.2

This p
use def

13.7.3

Use th

in the sequencer.
Class declaration

ass uvm driver # (
type REQ = uvm sequence item,
type RSP REQ

extends uvm_ component

be of REQ and RSP shall be derived from uvm_sequence dtem (see 14.1).
Ports
.1 seq_item_port

d driver classes should use this port to request items from the sequencer. They may also use it
ses back.

.2 rsp_port

prt provides an alternateiway of sending responses back to the originating sequencer. Which
pends on which expértithe sequencer provides for connection.

Methods

e new method as detailed in 13.5.2.

13.8 uvm—_push_driver #{REQ;RSP)

nhalysis

o send

port to

This is the base class for a driver that passively receives transactions, i.c., it does not initiate requests for
transactions. This is also known as push mode. Its ports are typically connected to the corresponding ports in

a push

sequencer as follows:

push sequencer.req port.connect (push driver.req export)

push driver.rsp port.connect (push sequencer.rsp export)

The rsp_port (see 13.8.2.2) only needs connecting if the driver uses it to write responses to the analysis

export

in the sequencer.
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13.8.1 Class declaration

class uvm push driver #(

)

type REQ = uvm sequence item,
type RSP = REQ
extends uvm_ component

The type of REQ and RSP shall be derived from uvm_sequence_item (see 14.1).

13.8.2 Ports

13.8.2-4+ree¢—expeort

This e
driver§
to this

export shall supply the driver with transactions.

13.8.2.2 rsp_port

This amalysis port is used to send response transactions back to the originating.sequencer.

13.8.3

Use th

Methods

t new method as detailed in 13.5.2.

13.9 yvm_subscriber

This ¢
such a

Subtyy]

13.9.1

v

13.9.2

connection “subscribes” this component te-any transactions emitted by the connected analysis
es of this class shall define the wri € method to process the incoming transactions.

Class declaration

rtual class uvm.subscriber # (

type T = int
extends uvmgcomponent

Ports

analysis_export

kport provides the blocking put interface whose default implementation produces an ¢rtor. Derived
shall override put with an appropriate implementation (and not call super . put), Ports cornected

ass provides an analysis export for receivingitransactions from a connected analysis export. Making

port.

uvm analysis imp # (T,

uvm_subscriber# (T))
analysis export

This export provides access to the write method, which derived subscribers shall implement.

13.9.3

13.9.3

Methods

.1 new

Use the new method as detailed in 13.5.2.
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13.9.3.2 write

pure virtual function void write(
T t
)

This is a pure virtual method that shall be defined in each subclass. Access to this method by outside
components should be done via the analysis_export (see 13.9.2).
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14. Sequences classes

Sequences encapsulate user-defined procedures that generate multiple uvm_sequence_item-based
transactions (see 14.1). Such sequences can be reused, extended, randomized, and combined sequentially
and hierarchically in interesting ways to produce realistic stimulus to a DUT.

With uvm_sequence objects (see 14.3), users can encapsulate DUT initialization code, bus-based stress
tests, network protocol stacks—anything procedural—then have them all execute in specific or random
order to more quickly reach corner cases and coverage goals.

14.1 gvim_sequence_item

The bdse class for user-defined sequence items and also the base class for the uvm_sequénee class (see
14.3). [The uvm_sequence_item class provides the basic functionality for objects, both séquence itejns and
sequerices, to operate in the sequence mechanism.

14.1.1 Class declaration
class uvm_sequence_ item extends uvm transaction
14.1.2 Common fields
14.1.2.1 new
fuynction new (
string name = "uvm sequence item"
The constructor method for uvm_sequence-item.
14.1.2.2 set_item_context
fynction void set_iftem context (

uvm_sequence”base parent_ seq,

uvm_sequencer base sequencer = null

Specifies the'sequence and sequencer execution context for a sequence item.

14.1.2:3get—use—_sequence_infoand-set_use—_sequence_info

function bit get use sequence info()
function void set use sequence info(

bit value

These methods are used to specify and return the status of the use sequence info bit. When
use_ sequence_info is set to 1, the sequence information is printed, copied, and recorded. When
use_ sequence_info has the default value of 0, the sequence information is not used.
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14.1.2.4 set_id_info

function void set id info(
uvm sequence item item

Copies the internal sequence id, as well as the transaction id (see 5.4.2.19), from the referenced item into the
calling item. This routine should always be used by drivers to initialize responses for future compatibility.

14.1.2.5 get_sequencer

function um eguencer hbhase get cqguencexr ()
T o T

Returnks a reference to the item’s sequencer, as set by set_sequencer (see 14.1.2.6).
14.1.2.6 set_sequencer

virtual function void set sequencer(
uvm_sequencer base sequencer

Specifies the sequencer for this item to sequencer. This takes effect iminediately, so it shall not be called
while the sequence is actively communicating with the sequencer.
14.1.2.7 get_parent_sequence

fynction uvm sequence base get parent seduence ()
Returng a reference to the parent sequence of any seqtience item on which this method was callgd.
14.1.2.8 set_parent_sequence

fynction void set parent_s&guence (
uvm_sequence base parent

Specifies the parent sequence,of this item. This is used to identify the source sequence of a item.

14.1.2.9 get_depth

function\nt get depth()

Returns the value set by the most recent set depth call (see 14.1. 2 10) or if set depth has never been|called,
1 + thés e e e eqH e 8 eturning
null. A root sequence has a depth of 1 its ch1ld has a depth of 2, and 1ts grandchlld has a depth of 3.

14.1.2.10 set_depth

function void set depth(
int value

)

The depth of any sequence is calculated automatically. However, this method may be used to specify the
depth of a particular sequence. This method overrides the automatically calculated depth, even if it is
incorrect.
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14.1.2.11 is_item

virtual function bit is item()

This function may be called on any sequence_item or sequence. It returns 1 for items and O for sequences
(which derive from this class).

14.1.2.12 get_root_sequence_name

function string get root sequence name ()

Provid|
14.1.2
fy
Provid|
14.1.2
£y

Provid
betwegd

14.1.3

Sequet
sequer

es the name of the root sequence (the top-most parent sequence).
.13 get_root_sequence

nction uvm sequence base get root sequence ()

es a reference to the root sequence (the top-most parent sequence).
.14 get_sequence_path

nction string get sequence path()

Es a string of names of each sequence in the full hierarchical path. A dot (.) is used as the se
n each sequence.

Reporting interface

ice items and sequences use the sequencer that they are associated with for reporting message
cer has been specified for the item/séquence using set_sequencer (see 14.1.2.6) [or indired

uvim_gequence_base::start_item (see\14.2.6.2) or uvim_sequence_base::start (see 14.2.3.1)], th

global
14.1.3

£y
Return

14.1.3

reporter is used.

.1 uvm_get_report_aobject

nction uvm repdrt object uvm get report object ()

5 the sequencert if non-null; otherwise, returns the implicit top-level component (see F.4.1.4.1)

.2 uvm_report_enabled

parator

5. If no
tly via
en the

function int uvm report enabled(

int verbosity,
uvm_severity severity = UVM INFO,
string id = ""

Returns 1 if the configured verbosity for the object returned from uvim_get_report_object (see 14.1.3.1) for
this severity/id is greater than or equal to verbosity; otherwise, returns 0. The default value of severity shall
be UVM_INFO.

See also 6.3.4.1 and F.3.2.2.
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14.1.3.3 uvm_report, uvm_report_info, uvm_report_warning, uvm_report_error, and

uvm_report_fatal

virtual function void uvm report (
uvm_severity severity,

string id,
string message,
int verbosity = (severity ==
uvm_severity' (UVM ERROR)) 2
UVM NONE : (severity ==

uvm_ severity' (UVM FATAL)) °?
UVM NONE : UVM MEDIUM,

string filename = "",

int line = 0,

string context name = "",

bit report enabled checked = 0

virtual function void uvm_report_info(
string id,

string message,

int verbosity = UVM MEDIUM,

string filename = "",

int line = O,

string context name = "",

bit report enabled checked = 0

virtual function void uvm report waniing (
string id,

string message,

int verbosity = UVM MEDIUM,

string filename = "",

int line = 0,

string context name,.=\"",

bit report enabled ehecked = 0

virtual functignh v0id uvm report error (
string id,

string sMessage,

int vérbosity = UVM NONE,

string filename = "",

imt/line = 0,

§¥ring context name = "",

bit report enabled checked = 0

virtual function void uvm report fatal(
string id,
string message,
int verbosity = UVM NONE,
string filename = "",
int line = 0,
string context name = "",
bit report enabled checked = 0
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These are the primary reporting methods in UVM, implemented in this class. If uvm_report_enabled (see
14.1.3.2) returns a 0, these return with no action. Otherwise, they create a new report message populated
according the argument values and pass that message to uvm_process_report_message (see 14.1.3.4).

14.1.3.4 uvm_process_report_message

virtual function void uvm process report message (
uvm_report message report message

This method takes a preformed uvm_report_message (see 6.2), populates it with the report object from

i T — — T y ts it to
rn from get_sequence_path (see 14.1.2.14), and finally passes it to the designated report-handler for
the replort object for processing; see 6.4.7.

14.2 wvm_sequence_base

The uym_sequence_base class provides the interfaces needed to create streamsof sequence items|and/or
other sequences.

A sequence is executed by calling its start method (see 14.2.3.1), eitherdirectly or via invocation of|any of
the “uym_do_* macros (see B.3).

14.2.1 Class declaration
virtual class uvm_sequence base extendsyuvm sequence item
14.2.2 Common methods
14.2.2.1 new
fuynction new (
string name = "uvm (sequence"
The constructor for uvm-sequence_base.
14.2.2.2 get_randomize_enabled

virtuad\function bit get randomize enabled

Returns the€ current value of the randomize enabled bit, as set t randomize enabl 14.2p.3). If
set_randomize_enabled has not been called, then returns 1.

14.2.2.3 set_randomize_enabled

virtual function void set randomize enabled (
bit enable

Sets the value of the randomize enabled bit. When set to 1, the sequence shall be randomized automatically
before being executed by the ‘'uvm_do* and 'uvm_rand_send* macros (see B.3), or as a default sequence.
When set to 0, the sequence shall not be automatically randomized.
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14.2.2.4 get_sequence_state

function uvm sequence state enum get sequence state()
Returns the sequence state as an enumerated value.
14.2.2.5 wait_for_sequence_state

task wait for sequence state(

int unsigned state mask

)

Waits pintil the sequence reaches one of the given states. state_mask can be a bitwise OR'ing of.any| of the
sequerice states. If the sequence is already in one of the states, this method returns immediately.

14.2.3 Sequence execution
14.2.3.1 start

virtual task start (

uvm_sequencer base sequencer,
uvm_sequence base parent sequence = null,
int this priority = -1,

bit call pre post =1

Execufes this sequence, returning when the sequence hagscompleted.
The sefjuencer argument specifies the sequencer on-which to run this sequence.

If pargnt sequence is null, and no parent\sequence has been assigned via set_parent_sequen¢e (see
14.1.2)8), then this sequence is a root Sequence; otherwise, it is a child of parent sequence.l When
parent| sequence is not null, the parent sequence’s pre_do (see 14.2.3.4), mid_do (see 14.2.3.%), and
post_do (see 14.2.3.7) methods ar¢€ called during the execution of this sequence.

By dejault, the priority of,asequence is the priority of its parent sequence. If it is a root sequenge, i.c.,
get_pdrent_sequence (see14.1.2.7) returns null, its default priority is 100. To change this, use [a non-
negatiye value of this ‘priority. Higher numbers indicate a higher priority.

If call |pre_post(is)set to 1 (the default), the pre_body (see 14.2.3.3) and post_body (see 14.2.3.8) tasks are
called peforeand after the sequence body (see 14.2.3.6) is called.

14.2.3.2'pre_start

virtual task pre start()
This task is a user-definable hook that is called before the optional execution of pre_body (see 14.2.3.3).
14.2.3.3 pre_body

virtual task pre_ body ()

This task is a user-definable hook. The value of call pre post as passed into start (see 14.2.3.1) is in
control.
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14.2.3.4 pre_do

virtual task pre do(

)

bit is item

This task is a user-definable hook task.

Although pre_do is a task, consuming simulation cycles may result in unexpected behavior on the driver.

14.2.3.5 mid_do

v

This fi
and jus

14.2.3

v
This i}
14.2.3

v

This f{
compl

14.2.3
v

This t4

control.

14.2.3

rtual function void mid do(
uvm sequence item this item

nction is a user-definable hook function that is called after the sequence itenthas been rand
t before the item is sent to the driver.
.6 body
rtual task body ()
the user-defined task where the main sequence code resides,
.7 post_do
rtual function void post do(
uvm_sequence item this item
inction is a user-definable callback“function that is called after the driver has indicated tha
ted the item, using either the itém' done (see 15.2.1.2.3) or put (see 15.2.1.2.8) methods.
.8 post_body
rtual task post-body ()

sk is a userzdefinable hook. The value of call pre post as passed into start (see 14.2.3.1

.9 post_start

mized

it has

) is in

virtual task post start()

This task is a user-definable hook that is called after the optional execution of post_body (see 14.2.3.8).

14.2.4 Run-time phasing

14.2.4.1 get_starting_phase

function uvm phase get starting phase()

Return:

s the ‘starting phase’.
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If non-null, the starting phase specifies the phase in which this sequence was started. The starting phase is
set automatically when this sequence is started as the default sequence on a sequencer.

14.2.4.2 set_starting_phase
function void set starting phase(

uvm phase phase

)

Specifies the ‘starting phase’.

If 1, the sequence automatically raises an objection to the starting phase (if the starting phase is ndt null)
immediately prior to pre_start (see 14.2.3.2) being called. The objection is,dropped after post_start (see
14.2.3)9) has executed or Kill (see 14.2.5.11) has been called.
14.2.4.4 set_automatic_phase_objection

fuynction void set automatic phase objection(
bit value
Specifies the ‘automatically object to starting phase’ bit.
The most common interaction with the starting phase within a sequence is to simply raise the phase’s
objection prior to executing the sequence .and drop the objection after ending the sequence [either ndturally
or via p call to kill (see 14.2.5.11)]. Tosimplify this interaction for the user, UVM provides the ablility to

perforin this functionality automatically-

NOTE+HDo not set the automatic phase objection bit to 1 if a sequence runs with a forever loop inside of the pody, as
the obj¢ction will never get drepped.

14.2.9 Sequence control
14.2.5.1 get_priority

fynetilen int get priority()

This function returns the current priority of the sequence.
14.2.5.2 set_priority

function void set priority (
int value

)

The priority of a sequence may be changed at any point in time. value shall be >= 1. When the priority of a
sequence is changed, the new priority is used by the sequencer the next time that it arbitrates between
sequences.
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The default priority value is the value of the sequence’s parent’s priority. The default priority for root
sequences is 100. Higher values result in higher priorities.

14.2.5.3 is_relevant

virtual function bit is relevant ()

The default is_relevant implementation returns 1, indicating that the sequence is always relevant.

Users may choose to override this with their own virtual function to indicate to the sequencer that the

sequen

ce is not currently relevant after a request has been made.

When

If all rf
sequen

Any sd
way to

14.2.5.4 wait_for_relevant

v

pquesting sequences are not relevant, the sequencer will call wait_for_relevant(see 14.2.5.4
ces and re-arbitrate upon its return.

wait for a sequence to become relevant.

rtual task wait for relevant()

he sequencer arbitrates, it will call is_relevant on each requesting, unblocked sequencetoiseq if it is
relevant. If a 0 is returned, then the sequence is not used.

on all

quence that implements is_relevant shall also implement wait_for,/relevant so the sequencdr has a

This 1tethod is called by the sequencer when>@ll” available sequences are not relevant. | When
wait_fpr_relevant returns, the sequencer attempts to re-arbitrate.
An implementation in a derived sequence_should ensure is_relevant is 1 (see 14.2.5.3). If a sefjuence
define$ is_relevant, then the sequence shallalso supply a wait_for_relevant method.
14.2.8.5 lock

tdsk lock(

uvm_sequence€r,base sequencer = null

)
Requests a lock\on the specified sequencer. When sequencer is null, the lock is requested on the furrent
defaulq sequencer (see 14.1.2.5). If sequencer is null and get_sequencer returns null, an implemeptation
shall gpnérate a fatal message.

A lock request is arbitrated the same as any other request. A lock is granted after all previously arbitrated
requests are completed and no other locks or grabs are blocking this sequence.

The lock call returns once the lock has been granted.

14.2.5

.6 grab

task grab(

uvm_sequencer base sequencer = null
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Requests a lock on the specified sequencer. If no argument is supplied, the lock is requested on the current
default sequencer (see 14.1.2.5). If sequencer is null and get_sequencer returns null, an implementation
shall generate a fatal message.

A grab request is put in front of the arbitration queue and is arbitrated before any other requests. A grab is
granted when no other grabs or locks are blocking this sequence.

The grab call returns once the grab has been granted.

14.2.5

.7 unlock

£
uy

)

Remoy
unlockl
returns

nction void unlock(
m_sequencer base sequencer = null

es any locks obtained by this sequence on the specified sequencer. When séguencer is n
is done on the current default sequencer (see 14.1.2.5). If sequencer is nullPand get_seq
null, an implementation shall generate a fatal message.

NOTE--The unlock method removes any locks acquired from both lock (see 14.285/5)7and grab (see 14.2.5.6).

14.2.5.8 ungrab

fu

Conve

nction void ungrab(
uvm_ sequencer base sequencer = null

hience method for calling unlock (see 14.2.5:7):

14.2.5.9 is_blocked

fu

Return|
grab. /
sequen

nction bit is blocked()
5 a bit indicating whether-this sequence is currently prevented from running due to another

ce from executing.

14.2.5.10 has_lock

fu

Return

nction=bit has lock()

/], the
iencer

ock or

A 1 is returned if the sequence is currently blocked. A 0 is returned if no lock or grab prevents this

s '%if this sequence has a lock, 0 otherwise.

Note that even if this sequence does not have a lock, a child sequence may have a lock, in which case the
sequence is still blocked from issuing operations on the sequencer.

14.2.5.11 kill

function void kill ()

This function kills the sequence and causes all current locks, grabs, or requests in the sequence’s default
sequencer to be removed. The sequence state changes to UVM_STOPPED, and the post_body (see 14.2.3.8)
and post_start (see 14.2.3.9) callback methods are executed.
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14.2.5.12 do_kill

function void do kill()

This function is a user hook that is called whenever a sequence is terminated by using sequence.kill or
sequencer.stop sequences (which effectively calls sequence.kill).

14.2.6 Sequence item execution

14.2.6.1 create_item

pgotected function uvm sequence item create item(

This cifeates and initializes a sequence_item or sequence using the factory. The itemlor sequence’s seq

is set t

14.2.6.2 start_item

virtual task start item (

This i§ a convenience method for initiating the execution of a sequence item request on a sequencer

specifi
a)

b)

uvm_object wrapper type var,
uvm_sequencer base 1 sequencer,
string name

| _sequencer via uvim_sequence_item::set_sequencer (see 14.1.2.6),

uvm_sequence item item,
int set priority = -1,
uvm_sequencer base sequencer = null

ed priority.

If item is null, or if item can be ¢ast to uvm_sequence _base (see 14.2) and is_item (see 14,
returns 0, then the implemenitation shall generate an error message and return immediately.

The priority is determined by evaluating the set_priority argument. If the argument is greater
equal to O, then priorityis the set_priority value; otherwise, the priority is set to the return v
get_priority (see.14.2.5.1).

The sequencetis.determined by evaluating the sequencer argument.
1) If the'seguencer argument is not null, then that sequencer value is used.

2) Ifthe sequencer argument is null and the item’s get_sequencer (see 14.1.2.5) return V
not null, then that return value is used.

ucncer

with a

1.2.11)

than or
alue of

alue is

hd this

3.V _If the sequencer argument is null, the item’s get sequencer return value is null, a

d)

sequence’s get_sequencer return value is not nu//, then that return value is used.
4) Otherwise, the implementation shall generate an error message and return immediately.

The implementation shall perform the following steps in order:

1) The set_item_context method (see 14.1.2.2) on item shall be called, and passed this sequence

as a parent _seq and sequencer as determined in Step c).

2) The wait_for_grant method (see 15.3.2.6) shall be called on the sequencer, with this sequence

as sequence_ptr and the priority as determined in Step b) as item_priority.

3) The pre_do method (see 14.2.3.4) on this sequence is called, with is_item set to 1.

NOTE—While not strictly required, start_item is usually paired with a corresponding finish_item (see 14.2.6.3) call.
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14.2.6.3 finish_item

virtual task finish item (
uvm_sequence item item,

)
This is a convenience method for completing the execution of a sequence item.

a) Ifitem is null, or if item can be cast to uvm_sequence_base (see 14.2) and is_item (see 14.1.2.11)
returns 0, then the implementation shall generate an error message and return immediately.

b) If the item’s get sequencer (see 14.1.2.5) return value is null, then the implementation shall
generate an error message and returm immediately.

¢) | The implementation shall perform the following steps in order:
1) The mid_do method (see 14.2.3.5) on this sequence is called, with item as this 'iten.

2) The send_request method (see 14.2.6.5) on this sequence is called, with-item as request and
rerandomize set to 0.

3) The wait_for_item_done method (see 14.2.6.6) on this sequencg. ‘s called, with the| return
value of item’s get_transaction_id method (see 5.4.2.19) as tranpsaction_id.

4) The post_do method (see 14.2.3.7) on this sequence is calledfwith item as this_item.
NOTE-Hinish_item returning indicates the driver has signaled that the item(is done, either explicitly via iten_done

(see 15[2.1.2.3) or implicitly via a call to get (see 15.2.1.2.6); however, it{does not strictly indicate that the drfver has
complefed all processing of the request.

14.2.6.4 wait_for_grant

virtual task wait for grant(
int item priority = -1,
bit lock request = 0

This task calls sequencer.wait_for_grant-(see 15.3.2.6) on the current sequencer (see 14.1.2.5).

When this method returns, the sequencer has granted the sequence, and the sequence shall call send_request
(see 14.2.6.5) without inserting any simulation delay other than delta cycles.

14.2.6.5 send_request
virtual fun€tion void send request (

uvm_seguence item request,
bif xerandomize = 0

This function may only be called after a wait_for_grant call (see 14.2.6.4). send_request calls
sequencer.send_request (see 15.3.2.20) on the current sequencer (see 14.1.2.5).

14.2.6.6 wait_for_item_done
virtual task wait for item done(
int transaction id = -1

)

A sequence may optionally call wait_for_item_done. This task blocks until the driver indicates that the
item is done, either explicitly via item_done (see 15.2.1.2.3) or implicitly via a call to get (see 15.2.1.2.6).
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If no transaction_id parameter is specified, or if transaction_id is -1, the call returns the next time that the
driver calls item_done or get. When a specific transaction_id is specified, the call returns when the driver
indicates completion of that specific item.

NOTE—If a specific transaction_id has been specified and the driver has already signaled item_done for that
transaction, then the call will hang waiting for that specific transaction_id. Additionally, wait_for_item_done returning
indicates the driver has signaled the item is done; however, it does not strictly indicate the driver has completed all
processing of the request.

14.2.7 Response API

14.2.7,1 use_response_handler

function void use response handler (
bit enable

When galled with enable set to 1, responses are sent to the response handler. Otherwise, responses meed to
be retrjeved using get_response (see 14.3.3.3).
By defhult, responses from the driver are retrieved in the sequence by calling’get_response.
14.2.7.2 get_use_response_handler
fynction bit get use response handler ()
Returnf the state of the use_response_handler bit (see.14.2.7.1).
14.2.7.3 response_handler
virtual function void response’ handler (
uvmﬁsequenceiitem respomse
When the use_response_handler bit is set to 1 (see 14.2.7.1), this virtual function is called by the sequencer
for eadh response that arrivies)for this sequence. No action is taken by this function unless it is extendpd.
14.2.7.4 get_response_queue_error_report_enabled
fynctionibit get response queue error report enabled()

When his'bit is 1 (the default value), error reports are generated when the response queue overflows{ When
this bit is 0, no such error reports are generated.

14.2.7.5 set_response_queue_error_report_enabled
function void set response queue error report enabled(

bit value

By default, if the response queue overflows, an error shall be generated. The response queue overflows
when more responses are sent to this from the driver than get response calls (see 14.3.3.3) are made.
Setting value to 0 disables these errors, while setting it to 1 enables them.
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14.2.7.6 get_response_queue_depth

function int get response gqueue depth ()
Returns the current depth setting for the response queue.
14.2.7.7 set_response_queue_depth

function void set response queue depth (
int value

)

The ddfault maximum depth of the response queue is 8. This method is used to change the maximunp depth
of the fesponse queue. An implementation shall generate an error message if the maximum depthiis et to a
value that is less than the current number of responses in the queue.

Setting the depth of the response queue to -1 indicates an arbitrarily deep response queue and no checking
is dong.

14.2.7.8 clear_response_queue
virtual function void clear response queue ()

Emptigs the response queue for this sequence.

14.3 uvm_sequence #(REQ,RSP)

The uym_sequence class provides the interfaces necessary to create streams of sequence items and/dr other
sequerices.

14.3.1| Class declaration

virtual class uvm_sequenice” # (
type REQ = uvm sequernce item,
type RSP REQ

) |[extends uvm seqUence base

The type of REQ and RSP shall be derived from uvm_sequence_item (see 14.1).
14.3.2 Variables

14.3.2.1¢eq

REQ req

The sequence contains a field of the request type called req. The user can use this field or create another
field to use. The default do_print prints this field.

14.3.2.2 rsp
RSP rsp

The sequence contains a field of the response type called rsp. The user can use this field, if desired, or create
another field to use. The default do_print prints this field.
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14.3.3 Methods

14.3.3.1 new

function new (

)

string name = "uvm sequence"

Creates and initializes a new sequence object.

14.3.3.2 get_current_item

fy

Return
execut

The se
is callg

14.3.3

v

)

nction REQ get current item()

5 the request item currently being executed by the sequencer. If the sequencer is not cy
ng an item, this method returns null.

uencer is executing an item from the time that get next_item (see 15.2.1.2.1))or peek (see 1
d until the time that get (see 15.2.1.2.6) or item_done (see 15.2.1.2.3) is calléd.

.3 get_response

rtual task get response(
output RSP response,
input int transaction id = -1

By defhult, sequences retrieve responses by calling get~response. If no transaction_id is specified, tl

returns
blocks

If a¢
receivq

The g¢
preven

If are
disablg

until a response is received.

nnsaction_id parameter is specified;-the task blocks until a response with that transactio
d in the response queue. -1 indicates wait for the next response.

t_response method needs to-be called soon enough to avoid an overflow of the response qt
t responses from being.dropped. See also 14.2.7.6.

sponse is dropped.ih the response queue, an error shall be generated unless the error repoj
d via set_respense queue_error_report_enabled (see 14.2.7.5).

14.4 wvm_sequence_library

The u

rrently

D.2.10)

1is task

the next response sent to this sequence. If no,résponse is available in the response queue, the nethod

h_id is

leue to

ting is

can be

m- sequence library is a sequence that contains a list of registered sequence types. It

configured to create and execute these sequences any number of times using one of several modes of
operation (see F.2.4.3), including a user-defined mode.

When started (as any other sequence), the sequence library randomly selects and executes a sequence from
its sequences queue. If in UVM_SEQ_LIB_RAND mode (see F.2.4.3), its select rand property (see
14.4.4.7) is randomized and used as an index into sequences. When in UVM_SEQ_LIB_RANDC mode
(see F.2.4.3), the select_randc property (see 14.4.4.8) is used. When in UVM_SEQ_LIB_ITEM mode (see
F.2.4.3), only sequence items of the REQ type are generated and executed—no sequences are executed.
Finally, when in UVM_SEQ_LIB_USER mode (see F.2.4.3), the select_sequence method (see 14.4.4.9) is
called to obtain the index for selecting the next sequence to start. Users can override this method in subtypes
to implement custom selection algorithms.

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


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2:2021 © IEC 2021
-202 - IEEE Std 1800.2 ™-2017

Creating a subtype of a sequence library requires invocation of the ‘'uvm_sequence_library_utils macro
(see B.3.2.2) in its declaration. The macro is needed to populate the sequence library with any sequences that
were statically registered with it or any of its base classes.

14.4.1 Class declaration

class uvm_sequence library# (
type REQ = uvm sequence item,
RSP = REQ

extends uvm_sequence # (REQ,RSP)

The type of REQ and RSP shall be derived from uvin_sequence_item (see 14.1)

14.4.2 Example

class my seq lib extends uvm sequence library #(my item)
‘uvm_object utils(my seq 1lib)
‘uvm_sequence library utils (my seq lib)
function new (string name="")
super.new (name)
endfunction
erjdclass
14.4.3 Common methods

new

fynction new (
string name = ""

Createp a new instance of this class.
14.4.4 Sequence selection
14.4.4.1 selection_mode
virtual functiom w¥m sequence lib mode get selection mode ()

virtual funetion void set selection mode (
uvm_sequence lib mode m

Specifles‘the mode used to select sequences for execution. If set_selection_mode has not been callefl since
UCTICC 'l'a""a OrI’ [UCLCd Nc1n ¢ CIC Ol INOdC SNa [Cturn Uv»y @) B KAND.

the seq
14.4.4.2 min_random_count
virtual function int unsigned get min random count ()
virtual function void set min random count (

int unsigned count

)

Specifies the minimum number of sequences to execute. If set_min_random_count has not been called
since the sequence library was constructed, then get_min_random_count shall return 10.
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14.4.4.3 max_random_count

virtual function int unsigned get max random count ()

virtual function void set max random count (

)

int unsigned count

Specifies the maximum number of sequences to execute. If set_max_random_count has not been called
since the sequence library was constructed, then get_max_random_count shall return 10.

14.4.4.4 get_num_sequences_executed

fy

Return

14.4.4.5 sequences_executed

johi

Indicat

14.4.4.6 sequence_count

Specifi
to be 1
(see F.]

14.4.4.7 select_rand

rg
This i
UVM |

of regi

Extens

14.4.4.8 select_randc

rg

nction int unsigned get num sequences_ executed()

5 the number of sequences executed, not including the currently executing sequence,|if any.

otected int unsigned sequences_executed

es the number of sequences executed, not including the currently ‘exeécuting sequence, if any.

nd int unsigned sequence count = 10
es the number of sequences to execute when thiss\sequence library is started. This value is cons|

nside { [min random count:max rapndoém count]}. If in UVYM_SEQ_LIB_ITEM
P.4.3), specifies the number of sequence.items to generate.

nd int unsigned selegt\¥xand
s the index variable ‘that is randomized to select the next sequence to execute w
SEQ_LIB_RAND fmode (see F.2.4.3). This variable is constrained to be a valid index into th

stered sequences.

ions may place additional constraints on this variable.

frained
mode

hen in
c array

nd¢”bit [15:0] select randc

This is the index variable that is randomized to select the next sequence to execute when in
UVM_SEQ_LIB_RANDC mode (see F.2.4.3). This variable is constrained to be a valid index into the
array of registered sequences.

Extensions may place additional constraints on this variable.

14.4.4.9 select_sequence

virtual function int unsigned select sequence (

)

int unsigned max
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Implementation hook that returns the index used to select the next sequence to execute when in
UVM_SEQ_LIB_USER selection mode (see F.2.4.3). Overrides shall return a value between 0 and max,
inclusive.

The default implementation returns 0, incrementing on successive calls, wrapping back to 0 when reaching
max. Extensions may use get_sequence (see 14.4.4.10) to assist in selecting an index.

14.4.4.10 get_sequence
virtual function uvm object wrapper get sequence (

int unsigned idx

)

Returns the sequence registered with the sequence library at idx. An error message shall be generated if idx
exceeds the current number of sequences registered with the sequence library and null shallybe’returngd.

14.4.5 Sequence registration
14.4.9.1 add_typewide_sequence
sflatic function void add typewide sequence (

uvm_object wrapper seq type

Registers the provided sequence type with this sequence, library type. The sequence type is availaple for
selectipn by all instances of this class. Sequence types already registered are silently ignored. This ethod
does npt have any effect on sequence libraries that havé already been constructed.

14.4.5.2 add_typewide_sequences
sflatic function void add typewide sequences (

uvm_object wrapper seg( bypes[$]

Registers the provided sequenee*types with this sequence library type. The sequence types are availgble for
selectipn by all instances-of this class. Sequence types already registered are silently ignored. This method
does not have any effect-on sequence libraries that have already been constructed. seq types shall be a
queue.

14.4.58.3 add-sequence

fynetion void add sequence (

uvm object wrapper seq type
Registers the provided sequence type with this sequence library instance. Sequence types already registered
are silently ignored.
14.4.5.4 add_sequences

virtual function void add sequences(
uvm_object wrapper seq types[$]
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Registers the provided sequence types with this sequence library instance. Sequence types already registered
are silently ignored. seq types shall be a queue.

14.4.5.5 remove_sequence

virtual function void remove sequence (
uvm_object wrapper seq type

)

Removes the given sequence type from this sequence library instance. If the type was registered statically,
the sequence queues of all instances of this sequence library are updated accordingly. A warning shallbe
issued if the sequence is not regictered

14.4.5.6 get_sequences

virtual function void get sequences(
ref uvm object wrapper seq types[$]

Appenfs to the provided seq types array the list of registered sequences. seq (types shall be a queue.
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15. Sequencer classes

15.1 Overview
The sequencer serves as an arbiter for controlling transaction flow from multiple stimulus generators. More
specifically, the sequencer controls the flow of uvm_sequence_item-based transactions (see 14.1)

generated by one or more uvm_sequence #(REQ,RSP)-based sequences (see 14.3).

15.1.1 Sequencer variants

There fifc tTwo Sequencer variants available as 10110ws:

a) | uvm_sequencer #(REQ,RSP)—Requests for new sequence items are initiated by the)drivier (see
15.5). Upon such requests, the sequencer selects a sequence from a list of available”sequepces to
produce and delivers the next item to execute. This sequencer is typically connected to p user-
extension of uvm_driver #(REQ,RSP) (see 13.7).

b) | uvm_push_sequencer # REQ,RSP)—Sequence items (from the currefitly’running sequenges) are
pushed by the sequencer to the driver, which blocks item flow when'it is not ready to accept new
transactions (see 15.6). This sequencer is typically connécted to a user-extension of
uvm_push_driver #(REQ,RSP) (see 13.8).

Sequencer-driver communication follows a pull or push semantic,)depending on which sequencer [type is
used. Hlowever, sequence-sequencer communication is always itiated by the user-defined sequence} i.e., it
follow} a push semantic.

See Clpuse 14 for an overview on sequences and sequence items.
15.1.2 Sequence item ports

The uym_sequencer #(REQ,RSP) (see '15.5) and uvm_driver #(REQ,RSP) (see 13.7) pair [uses a

sequerice item pull port (see 12.2.10) to achieve the special execution semantic needed by the seqyencer-
driver pair.

15.2 $equencer interface
15.2.1 uvm_sqr_if base #(T1,T2)
This class defines an interface for sequence drivers [uvm_driver #(REQ,RSP) (see 13.7)] to commpmnicate

with s¢quencers. The driver connects to the interface be via a port, and the sequencer implementy it and
providgs'itwia an export.

This class provides timestamp properties, notification events, and transaction recording support. Its subtype,
uvm_sequence_item (see 14.1), shall be used as the base class for all user-defined transaction types.

Note that get next_item/item_done when called on a uvm_seq_item_pull _port (see 15.2.2.1)
automatically triggers the event with the key begin or end in the event pool (see 5.4.2.14) via calls to
begin_tr (see 13.1.6.3) and end_tr (see 13.1.6.5). While convenient, it is generally the responsibility of
drivers to mark a transaction’s progress during execution. To allow the driver or layering sequence to
control  sequence item timestamps, events, and recording, uvm_sqr_if base#(T1,T2):
disable_auto_item_recording (see 15.2.1.2.10) needs to be called prior to the driver initiating its first
request for an item.
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Users can also use the transaction’s event pool, uvm_transaction::get_event_pool (see 5.4.2.14), to define
custom events for the driver to trigger and the sequences for waiting. Any in-between events, such as
marking the beginning of the address and data phases of transaction execution, can be implemented via the
event’s pool.

In pipelined protocols, the driver can release a sequence [return from finish_item (see 14.2.6.3) or its
“uvm_do macro (see B.3)] before the item has been completed. If the driver uses the begin_tr/end_tr API
in uvm_component (see 13.1), the sequence can wait on the event at key end in the item’s event pool (see
5.4.2.14) to block until the item was fully executed.

15.2.1.1 Class declaration

virtual class uvm sqr if base #(
type Tl = uvm sequence item,
T2 = T1

The type of T1 and T2 shall be derived from uvm_sequence_item (see 14.1).
15.2.1.2 Methods
15.2.1.2.1 get_next_item

virtual task get next item(
output T1 t

Retrieyes the next available item from a sequencewThe call shall block until an item is available. The
follow|ng steps occur on this call:

a) | Arbitrate among requesting, unlocked, and relevant sequences: choose the highest priority sefjuence
based on the current sequencer arbitration mode. If no sequence is available, wait for a reqpesting
unlocked relevant sequence, then re-arbitrate.

b) | The chosen sequence returns)from uvm_sequence_base::wait_for_grant (see 14.2.6.4).
¢) | The chosen sequence iivm_sequence_base::pre_do is called (see 14.2.3.4).

d) | The chosen sequerce)item is randomized.

e) | The chosen sequerice uvm_sequence_base::post_do is called (see 14.2.3.7).

f) | Return with/a'reference to the item.

Once get next, item is called, item_done (see 15.2.1.2.3) needs to be called to indicate the compldtion of
the request to'the sequencer.

15.2.1.2.2 try_next_item
virtual task try next item(
output T1 t

)

Retrieves the next available item from a sequence if one is available. Otherwise, the function returns
immediately with request set to null. The following steps occur on this call:

a)  Arbitrate among requesting, unlocked, and relevant sequences: choose the highest priority sequence
based on the current sequencer arbitration mode. If no sequence is available, return null.

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


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

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

b) The chosen sequence returns from uvm_sequence_base::wait_for_grant (see 14.2.6.4).
c¢) The chosen sequence uvm_sequence_base::pre_do is called (see 14.2.3.4).

d) The chosen sequence item is randomized.

e) The chosen sequence uvim_sequence_base::post_do is called (see 14.2.3.7).

f)  Return with a reference to the item.

If try_next_item returns with a non-null request, item_done (see 15.2.1.2.3) needs to be called to indicate
the completion of the request to the sequencer; this removes the request item from the sequencer FIFO.

15.2.1-23-item—done

virtual function void item done(
input T2 t = null

Indicafes the request is completed to the sequencer. Any uvm_sequence_base::wait_for_item_done calls
(see 14.2.6.6) made by a sequence for this item shall return.

If a redponse item is provided, it will be sent back to the requesting seqiience. The response item shalll have
its seqpence ID and transaction ID specified correctly, using the uvm_sequence_item::set_id_info iethod
(see 14.1.2.4):

rqp.set id info(req)

Beford item_done is called, any calls to peek (see 15:2.1.2.7) retrieve the current item that was obtajned by
get_ngxt_item (see 15.2.1.2.1). After item_donesis called, peek (see 15.2.1.2.7) causes the sequephcer to
arbitraje for a new item.

15.2.1.2.4 wait_for_sequences
virtual task wait for Ssefjuences ()

Waits | for a sequence tp~have a new item available. User-derived sequencers may overrjde its
wait_fpr_sequences implementation to perform some other application-specific implementation.

15.2.1.2.5 has_do—available

virtuél,function bit has do_available()

Indicates whether a sequence {tem 15 avaitabie for immediate processing. Impiementations snatt return 1 if
an item is available, O otherwise.

15.2.1.2.6 get
virtual task get(

output T1 t

Retrieves the next available item from a sequence. The call blocks until an item is available. The following
steps occur on this call.


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2

:2021 © IEC 2021

IEEE Std 1800.2 ™-2017 —209 -

b)

¢)
d)

g

Arbitrate among requesting, unlocked, and relevant sequences: choose the highest priority sequence
based on the current sequencer arbitration mode. If no sequence is available, wait for a requesting

unlocked relevant sequence, then re-arbitrate.

The chosen sequence returns from uvm_sequence_base::wait_for_grant (see 14.2.6.4).
The chosen sequence uvm_sequence_base::pre_do is called (see 14.2.3.4).

The chosen sequence item is randomized.

The chosen sequence uvim_sequence_base::post_do is called (see 14.2.3.7).

Indicate item_done (see 15.2.1.2.3) to the sequencer.

Return with a reference to the item.

When
again,
13.7.2
15.2.1

v

Return
follow

a)

b)

¢)
d)

Once
15.2.1
15.2.1

v

or a response shall be sent using either put (see 15.2.1.2.8) or uvm_driver::rsp_port.wri
2).

.2.7 peek

rtual task peek(
output T1 t

5 the current request item (see 15.3.3) if one is available. If no item is currently availay
ng steps are performed in order:

Arbitrate among requesting, unlocked, and relevant sequences: choose the highest priority se
based on the current sequencer arbitration mode. If no sequence is available, wait for a req
unlocked relevant sequence, then re-arbitrate.

The chosen sequence returns from uvm_sequence_base::wait_for_grant (see 14.2.6.4).
The chosen sequence uvm_sequence base::pre_do is called (see 14.2.3.4).
The chosen sequence itemys randomized.

The chosen sequence uym_sequence_base::post_do is called (see 14.2.3.7).

h request item hds been retrieved, subsequent calls to peek return the same item until g
2.6) or item_done (see 15.2.1.2.3) is called.

.2.8 put

bet is called, item_done (see 15.2.1.2.3) may not be called. A new item can be obtained by, caling get

e (see

le, the

uence
hesting

et (see

rnt@al task put(

output T2 t

Sends a response back to the sequence that issued the request. Before the response is put, it shall have its
sequence ID and transaction ID specified to match the request. This can be done using the

uvm_s

equence_item::set_id_info call (see 14.1.2.4):

rsp.set _id info(req)

While this is a task, it does not consume time (including delta cycles). The response is put into the sequence
response queue or sent to the sequence response handler.
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15.2.1.2.9 put_response

virtual function void put response (
output T2 t
)

Sends a response back to the sequence that issued the request. If the sequence has reached the
UVM_STOPPED or UVM_FINISHED state (see F.2.4.2), then the implementation shall drop the response
and issue a warning message. Before the response is put, it shall have its sequence ID and transaction ID
specified to match the request. This can be done using the uvm_sequence_item::set id_info call (see
14.1.2.4), e.g.,

rqp.set id info(req)
15.2.11.2.10 disable_auto_item_recording

virtual function void disable auto item recording()
By defpult, item recording is performed automatically when get_next_item (see152.1.2.1) and iten)_done
(see [15.2.1.2.3) are called in the wuvm_sequencer#(REQ,RSP) ((see 15.5) or whep the
uvim_push_sequencer#(REQ,RSP) (see 15.6) puts an item on the req_port (see 15.6.217.5.2). However,
this behavior might not be desired.
This aptomatic recording can be disabled by calling this funetion. Once disabled, automatic reqording
cannot] be re-enabled. Automatic item recording can be globally turned off at compile time by dpfining
UVM DISABLE RECORDING.
15.2.11.2.11 is_auto_item_recording_enabled

virtual function bit is auto itemyrecording enabled()
Returns TRUF if automatic item recording:is-enabled for this port instance.

15.2.2 Sequence item pull ports

This defines the port, export, and imp port classes for communicating sequence items bptween
uvm_gequencer #(REQ,RSP) (see 15.5) and uvm_driver #(REQ,RSP) (see 13.7).

15.2.2.1 uvm_seqsitem_pull_port # REQ,RSP)

UVM pprovides.a-port, export, and imp connector for use in sequencer-driver communication. Al]l have
standafd poft ¢ennector constructors.

Class dectaration
class uvm_seq item pull port #(
type REQ = int,
type RSP = REQ
) extends uvm_port base #(uvm sqr if base #(REQ, RSP))
The type of REQ and RSP shall be derived from uvm_sequence_item (see 14.1).
15.2.2.2 uvm_seq_item_pull_export # REQ,RSP)

This export type is used in sequencer-driver communication. It has the standard constructor for exports.
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Class declaration

class uvm seq item pull export # (
type REQ = int,
type RSP = REQ
) extends uvm_port base #(uvm sqr if base #(REQ, RSP))

The type of REQ and RSP shall be derived from uvm_sequence_item (see 14.1).

15.2.2.3 uvm_seq_item_pull_imp #(REQ,RSP,IMP)

This ifip Type 15 USed 1T SeqUencer-ariver COMMUMICation. It has e Standard Consuctor 10T iMmp-Ttypg ports.

Class dleclaration

class uvm_seqg_item pull imp # (
type REQ = int,
type RSP REQ,
type IMP int

) [extends uvm port base #(uvm sqr if base #(REQ, RSP))

The type of REQ and RSP shall be derived from uvm_sequence_item (see 14.1).

15.3 uvm_sequencer_base

Contrdls the flow of sequences, which generate the stimulus (sequence item transactions) that is passeid on to
driverq for execution.

15.3.1 Class declaration

virtual class uvm sequencer; base extends uvm component
15.3.2 Methods
15.3.2.1 new

fuynction new ¥

string dQame,
uvm_component parent

Createp_and initializes an instance of this class using the following constructor arguments for

uvm_component: name is the name of the instance, and parent is the handle to the hierarchical parent, if
any (see 13.1).

15.3.2.2 is_child

function bit is child (
uvm_sequence_base parent,
uvm_ sequence base child

Returns 1 if the child sequence is a child of the parent sequence, 0 otherwise.
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15.3.2.3 user_priority_arbitration

virtual function int user priority arbitration(
int avail sequences([$]

)

When the sequencer arbitration mode is specified as UVM_SEQ ARB USER (using the set_arbitration
method) (see 15.3.2.19), the sequencer calls this function each time it needs to arbitrate among sequences.
avail_sequences shall be a queue.

Derived sequencers may override this method to perform a custom arbitration policy. The override shall
return ehe—o he—entries om—the—¢ .‘.-.. : hich—contains—the—index—of—-each sejuence
availajle for arbitration. The associated sequence for each index can be obtaingd via
get_arpitration_sequence (see 15.3.2.4).

15.3.2.4 get_arbitration_sequence

virtual function uvm sequence base get arbitration_ sequenge(
int index

Returnk the sequence available for the arbitration corresponding to index;
15.3.2.5 execute_item

virtual task execute item(
uvm sequence item item

Execufes the given transaction item directly on-this sequencer.
15.3.2.6 wait_for_grant

virtual task wait for graht(
uvm_sequence_base .se€quence_ ptr,
int item priorityw= -1,

bit lock requést' = 0

This task issues a fequest for the specified sequence ptr sequence. If item_priority is not specified of is -1,
the curfrent sequence priority is used by the arbiter. This is the default condition and item_priority shalllbe —1.
If a logk_request is made (Lock request==1), the sequencer issues a lock immediately before gfanting

the sequefice. [The lock may be granted without the sequence being granted if is relevant (see 14.2.5.3)
caduianca 1o 1 accartad]l Tho dofonlt ol AfJanl sogact challbha N
for thelseqreneeisnet ¥t £ £ -

o
TOSCHOa T T GCTauTT vV araC-OTrTOCR T CGHEST oo o

When this method returns, the sequencer has granted the sequence, and the sequence shall call send_request
(see 15.3.2.20) without inserting any simulation delay other than delta cycles. The driver will be waiting for
the next item to be sent via the send_request call.

15.3.2.7 wait_for_item_done
virtual task wait for item done(

uvm_sequence_base sequence_ptr,
int transaction id
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A sequence may optionally call wait_for_item_done. This task blocks until the driver indicates that the
item is done, either explicitly via item_done (see 15.2.1.2.3) or implicitly via a call to get (see 15.2.1.2.6) on
a transaction issued by the specified sequence_ptr sequence. If no transaction_id parameter is specified, or
the transaction_id is -1, the call returns the next time that the driver calls item_done or get on a transaction
issued by the specified sequence_ptr sequence. When a specific transaction_id is used, the call only returns
when the driver indicates it has completed that specific item.

NOTE—wait_for_item_done returning indicates the driver has signaled the item is done; however, it does not strictly
indicate the driver has completed all processing of the request

15.3.2.8 is_blocked

fynction bit is blocked(
uvm_sequence base sequence ptr

Returns 1 if the sequence referred to by sequence ptr is currently locked out of the sequencer. It retufns O if
the sequence is currently allowed to issue operations.

15.3.2.9 has_lock

function bit has lock(
uvm_ sequence base sequence ptr

Returngs 1 if the sequence referred to in by sequence_ptr curtently has a lock on this sequencer, 0 othgrwise.

Note that even if this sequence has a lock, a child sequen¢é may also have a lock, in which case the sefjuence
is still plocked from issuing operations on the sequencer.

15.3.2.10 lock

virtual task lock(
uvm_sequence base seglenhce ptr

Requests a lock for the sequence specified by sequence ptr.

A locK request is arbitrated the same as any other request. A lock is granted after all previously granted
requesls are completed and no other locks or grabs are blocking this sequence.

The logk calt returns once the lock has been granted.

15.3.214-grab

virtual task grab (
uvm_sequence base sequence ptr

Requests a lock for the sequence specified by sequence ptr.

A grab request is put in the front of the arbitration queue. It is arbitrated before any other requests. A grab is
granted when no other grabs or locks are blocking this sequence.

The grab call returns once the grab has been granted.
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15.3.2.12 unlock

virtual task unlock(
uvm_sequence base sequence ptr

Removes any locks and grabs obtained by the specified sequence ptr.
15.3.2.13 ungrab

virtual task ungrab(

N
loarany ST oS SegeeTT ISA=ES

Calls ynlock (see 15.3.2.12). Provided to give user code the symmetry of calling grab (see 15.3.2.11) and
ungrab.

15.3.2.14 stop_sequences

virtual function void stop_ sequences ()
Tells the sequencer to kill all sequences and child sequences currently: operating on the sequencer, and
remove¢ all requests, locks, and responses that are currently queued{ This essentially resets the sequehcer to
an idle] state.
15.3.2.15 is_grabbed

virtual function bit is grabbed()
Returns 1 if any sequence currently has a lock ot“grab on this sequencer, O otherwise.
15.3.2.16 current_grabber

virtual function uvm séguence base current grabber ()

Returnfs a reference to the sequence that currently has a lock or grab on the sequence. If multiple hierarchical
sequerfces have a lock, this returns the child that is currently allowed to perform operations on the seqiencer.

15.3.2.17 has_do).available
virtuadifunction bit has do_available()
Returns_3.Y1f any sequence running on this sequencer is ready to supply a transaction, 0 otherwise. A

sequence is ready if it is not blocked [via grab (see 15.3.2.11) or lock (see 15.3.2.10)] and is_relevant
(see 14.2.5.3) returns 1.

15.3.2.18 get_arbitration
function UVM SEQ ARB TYPE get arbitration()
Returns the current arbitration mode for this sequencer. See 15.3.2.19 for a list of possible modes.

If the arbitration mode has not been set via a call to set arbitration (see 15.3.2.19), then
UVM_SEQ ARB FIFO shall be returned.
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15.3.2

.19 set_arbitration

function void set arbitration(

)

UVM_SEQ ARB TYPE val

Specifies the arbitration mode for the sequencer. val is one of

UVM_SEQ ARB_FIFO—Requests are granted in FIFO order (the default).
UVM_SEQ ARB_WEIGHTED—Requests are granted randomly by weight.
UVM SEQ ARB RANDOM—Requests are granted randomly.

15.3.2

v

Derivel
to the
The dg
This fu
15.3.2

v

Can bg
by the

15.3.3

15.3.3

UVM SEQ ARB STRICT FIFO—Requests at highest priority granted in FIFO order.
UVM_SEQ ARB STRICT RANDOM—Requests at highest priority granted randomly.

UVM_SEQ ARB USER—Arbitration is  delegated to  the  user-defined” fu
user priority arbitration.

.20 send_request
rtual function void send request (
uvm_sequence base sequence ptr,

uvm_ sequence item t,
bit rerandomize = 0

d classes shall implement this function to send a request item to the sequencer, which then fory
{river. If the rerandomize bit is set to 1, the item shall be randomized before being sent to the
fault value of rerandomize shall be 0, which is\aot set.

nction may only be called after a wait_forgrant call (see 15.3.2.6).

.21 set_max_zero_time_wait_relevant_count

rtual function void gep'max zero time wait relevant count(
int new val

called at any time to change the maximum number of times wait for relevant can bg
sequencer in zero time before an error is declared. The default maximum is 10.

Requests

.1‘get_num_reqgs_sent

nction,

ards it
driver.

called

function int get num regs sent()

Return:

s the number of requests that have been sent by this sequencer.

15.3.3.2 Last request buffer

15.3.3.2.1 set_num_last_reqs

function void set num last regs(

)

int unsigned max
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Specifies the size of the last requests buffer. The maximum buffer size is 1024. If max is greater than 1024,
a warning shall be issued and the buffer is set to 1024. The default value is 1.

15.3.3.2.2 get_num_last_reqs
function int unsigned get num last regs()
Returns the size of the last requests buffer, as specified in set_num_last reqs (see 15.3.3.2.1).

15.3.4 Responses

15.3.4tget_num_rsps_received

fynction int get num rsps received()
Returns the number of responses received thus far by this sequencer.
15.3.4.2 Last response buffer
15.3.4.2.1 get_num_last_rsps

fynction int unsigned get num last rsps()
Returnk the maximum size of the last responses buffer, as specified’in set num_last_rsps (see 15.3.4.2.2).
15.3.4.2.2 set_num_last_rsps

fuynction void set num last rsps(
int unsigned max

)

Specifies the size of the last responsesbuffer. The maximum buffer size is 1024. If max is greatgr than
1024,|a warning shall be issued and\the’buffer is set to 1024. The default value is 1.

15.3.9 Default sequence
A defaplt sequence can be associated with a specified sequencer and uvm_phase (see 9.3.1).

A defalt sequencedsspecified via a uvm_resource (see Annex C for ways to set a resource or G.2.9|for the
et_defaultsequence command line option that sets the resource). The resource specifying a Hefault

"phaje‘hame"} (where path.to.sequencer stands for the sequencer’s full name and

uvm_ogject_wrapper (see 8.3.2) or uvin_sequence_base (see 14.2).
The default sequence for a sequencer/phase pair shall be selected as follows:

a)  When the phase starts, lookup_name (see C.2.4.4.1) is called with the appropriate scope and name
as described in the preceding paragraphs.

b) The result of lookup_name shall be filtered to remove any resources that are not of type
uvm_object_wrapper (see 8.3.2) or uvm_sequence_base (see 14.2). The relative ordering of the
remaining resources in the queue shall be maintained.

c) get highest precedence (see C.2.4.4.2) shall be called on the queue.
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If the return value of get highest precedence is null, then no default sequence exists for the given
sequencer/phase pair.

If get_highest precedence (see C.2.4.4.2) returns a valid resource, however that resource contains a nu//
value, then the default sequence for the given sequencer/phase pair has been explicitly disabled. How
resources with non-null values are handled is dependent on the type of resource returned.

For resources of uvm_object_wrapper type (see 8.3.2), the object wrapper within the resource shall be
passed to the create_object by type method (see 8.3.1.5) of the current factory (see F.4.1.4.2). The
parent_inst_path shall be the full name of the sequencer and the name shall be the value returned by the
wrapper’s get_type_name method (see 8.3.2.2.3). If the object returned by create_object_by_type cannot

sequerjce shall be started for the given sequencer/phase pair. If the object can be ¢ast

uvim

For res
sequerl

The d4
randon
on the

15.4 ¢

This

be casJ to a uvm_sequence_base (see 14.2), then an error message shall be generated and no

equence_base, then that sequence is the default sequence for this sequencer/phase pair

ources of uvm_sequence_base type, the sequence within the resource is the default sequence
cer/phase pair.

fault sequence shall have its sequencer (see 14.1.2.6) and starting phase (see 14.2.4.2) set
hized [unless get randomize_enabledreturns 0 (see 14.2.2.2)], prioito being automatically
sequencer. If the default sequence is still running when the run-timie phase ends, then it shall be}

Common sequencer API

ubclause describes the API implemented in beth* uvm_sequencer#(REQ,RSP) (see 15|

uvm_push_sequencer#(REQ,RSP) (see 15.6).

15.4.1

£

Return
execut

The se
is callg

Note t]

Method

get _current_item

nction REQ get currenti\item()

s the request _item Currently being executed by the sequencer. If the sequencer is not cy
ng an item, this method returns nu/l.

fuencer is executing an item from the time that get_next_item (see 15.2.1.2.1) or peek (see 1]
d until thetime that get (see 15.2.1.2.6) or item_done (see 15.2.1.2.3) is called.

hat/a driver that only calls get does not show a current item, since the item is completed at th|

default
into a

for this

and be
started
killed.

5) and

rrently

.2.10)

£ same

time as

1tas requested.

15.4.2 Request

last_req

function REQ last req(

)

int unsigned n = 0

Returns the last request item by default, when # is 0. If n is not 0, it returns the n'-before-last request item.
If n is greater than the last request buffer size, the function returns null.
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Responses

.1 rsp_export

Drivers or monitors can connect to this port to send responses to the sequencer. Alternatively, a driver can
send responses via its seq_item port,e.g,

seq item port.item done (response)
seq_item port.put (response)
rsp_port.write(response) <--- via this export

The rsg

sequer

15.4.3

fu

Return
item. |

15.5 yvm_sequencer #(REQ,RSP)

Reque
sequen
is typi
15.5.1

cl

The ty
15.5.2

15.5.2

.2 last_rsp

nction RSP last rsp(
int unsigned n = 0

5 the last response item by default, when »n is 0. If z is not 0, it retdirns the n'M-before-last re
[ is greater than the last response buffer size, the function returnswaull.

ts for new sequence items are initiated by the driver. Upon such requests, the sequencer sd
ce from a list of available sequences to producesand delivers the next item to execute. This seq
ally connected to a user-extension of uvm_driver #(REQ,RSP) (see 13.7).

Class declaration
ass uvm_sequencer # (
type REQ = uvm sequgnce” item,
type RSP = REQ
extends uvm_sequeficer base
be of REQ and RSP shall be derived from uvm_sequence_item (see 14.1).
Methods

.1 Common sequencer API

in this

sponse

lects a
uencer

15.5.2.2 new

function new (

string name,
uvm_component parent

Creates and initializes an instance of this class using the following constructor arguments for
uvm_component: name is the name of the instance, and parent is the handle to the hierarchical parent, if
any (see 13.1).


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2:

2021 © IEC 2021

IEEE Std 1800.2 ™-2017 -219 -

15.5.2.3 seq_item_export

uv:

)

m seq item pull imp # (
REQ,
RSP,
uvm_ sequencer# (REQ, RSP)
seq_item export

This export provides access to this sequencer’s implementation of the sequencer/driver interface (see

15.2.1)

The type of REQ and RSP shall he derived from uvim sequence item (see 14 1)

15.6 yvm_push_sequencer #(REQ,RSP)

Sequence items (from the currently running sequences) are pushed by the sequencer to the'driver. The

blocks

user-eftension of uvm_push_driver #(REQ,RSP) (see 13.8).

15.6.1

cl

The ty

15.6.2

This i

blocking put interface. A continuous stream of sequence items are sent out this port, based on thej

availal

15.6.3

15.6.3

item flow when it is not ready to accept new transactions. This sequencer is¢ypically connect

Class declaration

ass uvm_push sequencer # (
type REQ = uvm sequence item,
type RSP = REQ

extends uvm_ sequencer base

be of REQ and RSP shall be derived from uvm_séquence_item (see 14.1).

Ports

req_port

auvm _blocking put port # (REQ) (see 12.2.2.3). The push sequencer requires accq

le sequences loaded into.this sequencer.
Methods

.1 Common-sequence API

uvm_]ush_sequencer #(REQ,RSP) implements all the API detailed in 15.4.

15.6.3 W

driver
ed to a

sstoa
list of

function new (

string name,
uvm_component parent

Creates and initializes an instance of this class using the following constructor arguments for
uvm_component: name is the name of the instance, and parent is the handle to the hierarchical parent, if
any (see 13.1).
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16. Policy classes

Each of UVM’s policy classes perform a specific task for uvm_object-based objects (see 5.3): printing,
comparing, recording, packing, and unpacking. They are implemented separately from uvm_object so that
users can plug in different ways to print, compare, etc., without modifying the object class being utilized; the
user can simply apply a different printer or compare “policy” to change how an object is printed or
compared.

Each policy class includes several user-configurable parameters that control the operation. Users may also
customize operations by deriving new policy subtypes from these base types. For example, UVM provides
four different uvm_printer-based (see 16.2) policy classes, each of which print objects in a different format.

a) | uvm_printer (see 16.2)—performs deep printing of uvm_object-based objects. UVM provides
several subtypes to uvm_printer that print objects in a specific format: uvm_table \printer (see
16.2.10), uvm_tree_printer (see 16.2.11), and uvm_line_printer (see 16.2.12). Bach such [printer
has many configuration options that govern what and how object members are prifited.

b) | uvm_comparer (see 16.3)—performs deep comparison of uvm_object-based objects. Usefs may
configure what is compared and how miscompares are reported.

c) | uvm_recorder (see 16.4.1)—performs the task of recording uvim)object-based objects to a
transaction database. An implementation is application-specific.

d) | uvm_packer (see 16.5)—used to pack and unpack uvm_objectsbased properties into arrays pf type
bit, byte, or int.

e) | uvm_copier (see 16.6)—performs the task of copying fields of uvm_object-based objects.

16.1 yvm_policy
The abstract uvm_policy class provides a commontbase from which all UVM policy classes derive.
16.1.1 Class declaration

virtual class uvm policyextends uvm object
16.1.2 Methods
16.1.2.1 new

fynction neéw. Mstring name="")

Createp a policy with the specified instance name. If name is not provided, then the policy instgnce is
unnamfed;

16.1.2.2 flush
virtual function void flush ()
The flush method resets the internal state of the policy, such that it can be reused.
16.1.2.3 Extensions
The policy extensions mechanism allows the user to pass additional information along with the policy class

when executing a policy-based procedure. Objects may use these extensions to alter their interactions with
the policy. For example: An object may use extensions to selectively filter some of its fields from being


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2:2021 © IEC 2021
IEEE Std 1800.2 ™-2017 -221 -

processed. Policy extensions are not cleared via a call to the policy flush method (see 16.1.2.2), and need to
be removed manually by using clear_extension (see 16.1.2.3.4) or clear_extensions (see 16.1.2.3.5).

16.1.2.3.1 extension_exists

virtual function bit extension exists(

uvm object wrapper ext type

Returns 1 if an extension exists within the policy with type matching ext type; otherwise, returns 0.

16.1.2.3.2 set_extension
virtual function uvm object set extension(

uvm object extension

Sets thee given extension inside of the policy, indexed using return value from extension’s get_objedt_type
methog (see 5.3.4.6). Only a single instance of an extension is stored per-type. If there is an existing
extensjon instance matching extension’s type, extension replaces the instance and the replaced ifstance
handle]is returned; otherwise, null is returned.
16.1.2.3.3 get_extension

virtual function uvm object get extension
uvm object wrapper ext type
Returnk the extension value stored within the(policy with type matching ext type. Returns nulf if no
extensjon exists matching that type.
16.1.2.3.4 clear_extension

virtual function voids clear extension(
uvm object wrapper ext type
Remoyes the extension value stored within the policy matching type ext type. If no extension| exists

matching type ext\lype, the request is silently ignored.

16.1.2.3,5 clear_extensions

virtual function void clear extensions|()
Removes all extensions currently stored within the policy.
16.1.3 Active object

The active object methods are used to determine which object is actively being operated on by a policy.
When a policy operates on an object, such as via print_object (see 16.2.3.1), compare_object (see
16.3.3.4), record_object (see 16.4.6.4), pack object (see 16.5.4.2), unpack object (16.5.4.4) or
copy_object (see 16.6.4.1), it pushes the object onto the active object stack (see 16.1.3.1). When the policy
completes the operation on the object, it pops the object off of the active object stack (see 16.1.3.2).
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https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

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

16.1.3.1 push_active_object

virtual function void push active object (

)

uvm object obj

Pushes 0bj on to the internal object stack for this policy, making it the current active object, as retrieved by
get_active_object (see 16.1.3.3). An implementation shall generate an error message if 0bj is null and the
request will be ignored.

Additionally, the policy shall push itself onto the active policy stack for obj using push_active policy (see

5.3.14,
16.1.3

v
Pops tl
If the {

and no|

Additi
53.14

16.1.3
v

Return
empty

16.1.3
v

Return

H-whenpush—active—objectiscalled

.2 pop_active_object

rtual function uvm object pop active object ()

le current active object off of the internal object stack for this policy and returns the popped off
nternal object stack for this object is empty when pop_active object is ‘called, then null is rg

error message is generated.

nally, the policy shall pop itself off of the active policy stack en‘obj using pop_active_poli
2) when pop_active_object is called.

.3 get_active_object
rtual function uvm object get activeggbject ()

5 the head of the internal object stack for.this policy. If the internal object stack for this p
null is returned.

.4 get_active_object_depth
rtual function int ufisigned get active object depth()

5 the current depth of the internal object stack for this policy.

16.1.4 recursion_state” e

An ent
values

ym type thiatyindicates whether a policy has operated on a given object or objects; it has the fol

NEVER—The policy has never operated on the object(s).

value.
turned

Ly (see

licy is

lowing

STARTED —The policy has started operating on the object(s), but has not yet completed the

operation.

FINISHED—The policy has completed operating on the object(s).

16.2 uvm_printer

The uvm_printer class provides an interface for printing uvm_objects (see 5.3) in various formats.
Subtypes of uvm_printer implement different print formats or policies.

A user-defined printer format can be created or one of the following built-in printers can be used.
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a) uvm_printer—provides base printer functionality; needs to be overridden.
b) uvm_table printer—prints the object in a tabular form (see 16.2.10).
c) uvm_tree_ printer—prints the object in a tree form (see 16.2.11).

d) uvm_line_printer—oprints the information on a single line (see 16.2.12).
16.2.1 Class declaration

virtual class uvm printer extends uvm policy

16.2.2 Methods

16.2.2.1 new

fynction new (string name="")

Createp a new uvm_printer with the specified instance name. If name is not provided, the printer is
unnamied.

16.2.2.2 set_default
sflatic function void set default (uvm printer prifter)

Helper] method for setting the default printer policy instance vi@ wvm_coreservice t::set_default_printer
(see F.4.1.4.12).

16.2.2.3 get_default
sflatic function uvm printer get default ()

Helper] method for retrieving the default printer policy instance via
uvm_doreservice t::get default printér (see F.4.1.4.13).

16.2.3 Methods for printer usage
16.2.3.1 print_object

virtual functdon void print object (
string.mdame,
uvm_object value,

non

bytesscope separator =

Prints an object.

name is the name to use when printing the object. Note that this may be different than the value
returned by the object’s get_name method (see 5.3.4.2).

value is the value of the object. null can be passed as a value.

scope_separator is used to find the leaf name since many printers only print the leaf name of a field.
The default value of scope_separator shall be " . ".

Whether a non-null value is recursed depends on the settings for printer configuration (see 16.2.5). For
objects that are being recursed, the following steps occur in order:
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The object is pushed onto the active object stack via push_active_object (see 16.1.3.1).
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The saved recursion state (see 16.1.4) for value and the current recursion policy (see 16.2.5.9) is set

touvm policy::STARTED.

The do_execute_op method (see 5.3.13.1) on the object is passed a uvm_field op (see 5.3.13.2)

with op_type UVM_PRINT and policy set to this printer.

If user_hook_enabled (see 5.3.13.2.9) returns 1, the printer passes itself the do_print method (see

5.3.6.3) on the object; otherwise, the method returns without calling do_print.

The saved recursion state (see 16.1.4) for value and the current recursion policy (see 16.2.5.9) is set

touvm policy::FINISHED.
The object is popped off of the active object stack via pop_active object (see 16.1.3.2).

16.2.3.

virtual function uvm policy::recursion state e object printed(

Returnls the current recursion state (see 16.1.4) for value and recursion gyithin the printer as defi
print_pbject (see 16.2.3.1). For objects that have never been passed to print_object, the return valy

be uvr]

16.2.3.3 print_generic

v

Prints & field having the given name,type name, size, value, and scope_separator.

2 object_printed

uvm_object value,
uvm recursion policy enum recursion

 policy::NEVER.

rtual function void print generic (
string name,
string type name,
int size,
string value,
byte scope separator =

"oy

name is the name of'the field.

type_name is thé.variable type for the value being printed.
size is the size-of the field.

value 1isthe value of the field.

scope Jseparator is used to find the leaf name since many printers only print the leaf name of
Typical values for the separator are a dot (.) or an open bracket ([). The default v

ned by

e shall

n field.
lue of

16.2.3

coono coparator chall ho W W
SECOPEe—SepHator-Shart Be————

.4 print_generic_element

function void print generic element (

string name,
string type name,
string size,
string value

An element is added as a child of the top element (see 16.2.7.2) with the given parameters.


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2:2021 © IEC 2021
IEEE Std 1800.2 ™-2017 —225 -

This is a convenience mechanism, functionally identical to calling:

printer.push element (name, type name, size, value)
printer.pop element ()

16.2.3.5 print_array_header

virtual function void print array header(

Prints
print_|

what type of array is being printed. While it defaults to "array", the user can set ittolindicate qu
associgtive arrays.

The in
the leal

16.2.3.6 print_array_range

virtual function void print array range (

Prints
uvm

to arral
skippe

This
uvm
uvm_

16.2.3

v

string name,

int size,

string arraytype = "array",
byte scope separator = " "

the header of an array. This function is called before each individual element~is
prray_footer (see 16.2.3.7) is called to mark the completion of array printing. arrgytype in

ent of scope_separator is to mark where the leaf name starts if the prifiter is configured to pri
F name of the identifier. The default value of scope separator shallbg ¥ . ".

int min,
int max

a range using ellipses for values. This.isyiised in honoring the partial printing of large arr
rinter::set_begin_elements and uvm-~printer:: set_end_elements (see 16.2.6). min and md|

indices. min should be the index ef-the first skipped value and max should be the index of
1 value.

function should be called~ after printing the beginning of the array (as determin|
rinter::get_begin_elements) and before printing the end of the array (as determin
rinter::get_end_elements).

.7 print_array. footer

rtual Munction void print array footer (
int size = 0

rinted.
dicates
Eues or

nt only

hys for
x align
he last

ed by
ed by

Prints the footer of an array. This function marks the end of an array print. Generally, there is no output
associated with the array footer, but this method lets the printer know that the array printing is complete. The
default value of size shall be 0.

16.2.3.8 print_field

virtual function void print field (

string name,

uvm bitstream t value,

int size,

uvm radix enum radix = UVM NORADIX,
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byte scope separator = ".",
string type name = ""

Prints an integral field.

name is the name of the field.

value is the value of the field.

00.2 ™-2017

size is the number of bits of the field [maximum is defined by "UVM MAX STREAMBITS (see

B.6.2)].

radix is the radix to use for printing. The printer knob for radix is used if no radix is specifi

d. The

16.2.3

v

Prints

16.2.3

default value for radix shall be UVM_NORADIX (see F.2.1.5).

scope_separator is used to find the leaf name since many printers only print the leaf name/of
Typical values for the separator are a dot (.) or an open bracket ([). The default v
scope_separator shall be " . ".

type_name is the variable type for the value being printed; its default value is'an empty string
.9 print_field_int

rtual function void print field int (
string name,
uvm integral t value,
int size,

uvm radix enum radix UVM NORADIX,

byte scope separator = ".",
string type name = ""

hn integral field (up to 64 bits).

name 1is the name of the field.
value is the value of the field:
size 1s the number of bits of-the field.

radix is the radix to use\for printing. The printer knob for radix is used if no radix is specifig
default value for radix shall be UVM_NORADIX (see F.2.1.5).

scope_separatoris used to find the leaf name since many printers only print the leaf name of
Typical values* for the separator are a dot (.) or an open bracket ([). The default v
scope_separator shall be " . ".

type~name is the variable type for the value being printed; its default value is an empty string

n field.
lue of

")

d. The

n field.
lue of

(" ").

.10 print_string

virtual function void print string (

string name,
string value,
byte scope separator = "."

Prints a string field.

name 1is the name of the field.

value is the value of the field.
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scope_separator is used to find the leaf name since many printers only print the leaf name of a field.
Typical values for the separator are a dot (.) or an open bracket ([). The default value of
scope_separator shall be " . ".

16.2.3.11 print_time

virtual function void print time (
string name,
time value,
byte scope separator =

non

Prints § time value.

name is the name of the field.

value is the value to print.
scope_separator is used to find the leaf name since many printers only printthe)leaf name of p field.
Typical values for the separator are a dot (.) or an open bracket (),”The default value of
scope_separator shall be " . ".

16.2.3.12 print_real

virtual function void print real (
string name,
real value,
byte scope separator =

non

Prints § real field.

name 1is the name of the field.
value is the value of the field.

scope_separator is used to find-the leaf name since many printers only print the leaf name of p field.
Typical values for the separator are a dot (.) or an open bracket ([). The default vglue of
scope_separator shallbe " . ".

16.2.4 Methods for printer subtyping
16.2.4.1 emit

virtuglN\function string emit ()

Emits & Qh‘ing repreqﬁnﬁng the contents of an nhjer‘f in a format defined by an extension of this nhjﬁr‘

16.2.4.2 flush
virtual function void flush{()

The flush method resets the internal state of the printer. This includes clearing the internal element stack
(see 16.2.7), and setting both the bottom element (see 16.2.7.1) and the top element (see 16.2.7.2) to null.

An implementation of the printer is allowed to reuse elements after a flush. Any outstanding handles to

elements accessed prior to the flush via get bottom_element (see 16.2.7.1) or get top_element (see
16.2.7.2) shall be considered unstable after the flush.
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16.2.5 Methods for printer configuration

The following methods define the printer settings available to all printer subtypes for use with the print_*
methods (see 16.2.3) and emit (see 16.2.4.1).

16.2.5.1 Name enabled

virtual function void set name enabled (bit enabled)
virtual function bit get name enabled()

Controls whether field names shall be printed during emit (see 16.2.4.1). A value of 1 indicates field names

h111 L | 1 £ L L 4+ ol 1111 t 1
shall DF PHIICU, d VAIUCT UL U TIUITATTS TITVIU TIAIITS ST UC ULHITUCU.

If set_hame_enabled has not been called since the printer was constructed or since the last call.foflush (see
16.2.42), then get name_enabled shall return 1.

16.2.5.2 Type name enabled

virtual function void set type name enabled (bit enabled)
virtual function bit get type name enabled()

Contrdls whether field type names shall be printed during emit (see 16:2.4.1). A value of 1 indicat¢s field
type ndmes shall be printed; a value of 0 indicates field type names'shall be omitted.

If set_kype name_enabled has not been called since the ptinter was constructed or since the last|call to
flush (ee 16.2.4.2), then get_type _name_enabled shall return 1.

16.2.9.3 Size enabled

virtual function void set size énabled (bit enabled)
virtual function bit get sizefenabled()

Contrdls whether field sizes shall be-printed during emit (see 16.2.4.1). A value of 1 indicates field sizes
shall bp printed; a value of 0 indicates field sizes shall be omitted.

If set_pize_enabled has not-been called since the printer was constructed or since the last call to fluph (see
16.2.42), then get_size €nabled shall return 1.

16.2.9.4 ID enabled

virtuad\function void set id enabled (bit enabled)
virtual function bit get id enabled()

Controls whether a unique reference ID shall be printed for object fields during print_object (see 16.2.3.1).
A value of 1 indicates a unique reference ID shall be printed; a value of 0 indicates the unique reference ID
shall be omitted.

If set_id_enabled has not been called since the printer was constructed or since the last call to flush (see
16.2.4.2), then get_id_enabled shall return 1.

16.2.5.5 Radix enabled

virtual function void set radix enabled (bit enabled)
virtual function bit get radix enabled()
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Controls whether a radix string (see 16.2.5.6) shall be prepended to integral value fields print_field (see
16.2.3.8) or print_field_int (see 16.2.3.9). A value of 1 indicates the radix string shall be prepended; a
value of 0 indicates the radix string shall be omitted.

If set_radix_enabled has not been called since the printer was constructed or since the last call to flush (see
16.2.4.2), then get_radix_enabled shall return 1.

16.2.5.6 Radix strings

virtual function void set radix string (uvm radix enum radix, string prefix)
virtual function string get radix string (uvm radix enum radix)

Contrdls the prefix strings used by print_field (see 16.2.3.8) or print_field_int (see 16.2.3.9) when
get_radix_enabled (see 16.2.5.5) returns 1.

If set_fadix_string has not been called since the printer was constructed or since the lasf call to flugh (see
16.2.42), then the radix for get_radix_string shall have a return value as shown in{fable 2.

Table 2—radix return values

radix Return/value
UVM_DEC 'd
UVM BIN 'b
UVM_OCT &
UVM UNSIGNED 'd
UVM_HEX 'h

The refurn value for any radix value hot shown in Table 2 is undefined.
16.2.5.7 Default radix

virtual function’void set default radix (uvm radix enum radix)
virtual fupetion uvm radix enum get default radix()

Contrdls the«default radix used by print_field (see 16.2.3.8) or print_field_int (see 16.2.3.9)] when
get_rarix_enabled (see 16.2.5.5) returns 1 and radix equals UVM NORADIX.

If set_default_radix has not been called since the printer was constructed or since the last call to flush (see
16.2.4.2), then get_default_radix shall return UVM_HEX.

16.2.5.8 Root enabled

virtual function void set root enabled (bit enabled)
virtual function bit get root enabled()

Controls whether uvm_object::get full name (see 5.3.4.3) or uvim_object::get name (see 5.3.4.2) is used

as the field name for the initial object being printed. A value of 1 indicates uvm_object::get_full_name
shall be used; a value of 0 indicates uvm_object::get name shall be used.
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If set_root_enabled has not been called since the printer was constructed or since the last call to flush (see
16.2.4.2), then get_root_enabled shall return 1.

16.2.5.9 Recursion policy

virtual function void set recursion policy (uvm recursion policy enum policy)
virtual function uvm recursion policy enum get recursion policy ()

Controls the recursion policy to use for object values supplied to print_object (see 16.2.3.1).

UVM DEEP—Prints all fields of the target, doing a “deep” print (any object fields are printed using

a& DE‘ED raciie

c1on
=T TOCOroToT):

UVM SHALLOW—Prints all fields of the target using a “shallow” print (any object fields-are printed
as REFERENCES).

UVM_REFERENCE—Prints the target as a reference.
A value of UVM_DEFAULT POLICY shall be treated as UVM_DEEP.

If set_fecursion_policy has not been called since the printer was constructed or Since the last call tp flush
(see 14.2.4.2), then get_recursion_policy shall return UVM DEFAULT P@LKICY.

16.2.8.10 Maximum depth

virtual function void set max depth (int depgh)
virtual function int get max depth ()

Contrdls the maximum recursion depth for objects printed via print_object (see 16.2.3.1). A makimum
depth Jess than O indicates all objects shall be recursed using the current recursion policy (see 16[2.5.9);
otherwfise, for objects whose scope depth (see 16:123.4) exceeds the current maximum recursion degth, the
printer|shall print the object as if the recursion.policy was UVM_REFERENCE.

If set_max_depth has not been called since the printer was constructed or since the last call to flugh (see
16.2.42), then get_max_depth shalhreturn - 1.

16.2.5.11 File

virtual function jvoid set file (UVM FILE f1)
virtual functien UVM FILE get file()

Contrdls fI [the'current UVM_ FILE (see F.2.8)], which specifies where the output of uvm_object}:print
(see 5.B.6.1)-shall be directed.

If set filerhas not been called since the prinfpr was constructed or since the last call to flush (QPP i242)’

then get_file shall return UVM_STDOUT (see E.2.9).

16.2.5.12 Line prefix

virtual function void set line prefix (string prefix)
virtual function string get line prefix()

Controls the string to use as a prefix to all lines of text generated by the printer during emit (see 16.2.4.1).

If set_line_prefix has not been called since the printer was constructed or since the last call to flush (see
16.2.4.2), then get_line_prefix shall return an empty string ("").
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16.2.6 Methods for object print control

The following methods define values that may be used in do_print (see 5.3.6.3) or do_execute_op (see
5.3.13.1) to control how fields are printed within an object.

Array elements

virtual function void set begin elements (int elements = 5)

virtual function void set end elements (int elements = 5)

virtual function int get begin elements ()

Vi

These
than O
values

When
the ski

If set_pegin_elements has not been called since the printer:was constructed or since the last call t
(see 1¢.2.4.2), then get_begin_elements shall return 5. If.sét” end_elements has not been called si
printerfwas constructed or since the last call to flush, then,get_end_elements shall return 5.

16.2.7 Element stack

Within
name,
the co
value

while

When

rtual function int oot ond olomontg ()
T

bptions can control the number of elements at the beginning and end of an array to print, A'va
for either begin_elements or end _elements indicates all elements of the array shall be printed.
are O or greater, then the object may omit array elements that are both:

greater than or equal to begin_elements from the beginning of the array;

greater than or equal to end elements from the end of the array.

bped elements.

fype_name, size, and value to be printed as strings. The element stack allows for a separation b
tent of the data being printed‘and the structure of the eventual output string. For example, an i

ue less
[f both

pmitting array elements in this fashion, print_array range (see-16.2.3.6) shall be used to represent

flush
hce the

the printer, a stack of uvm_printer)element (see 16.2.8) is maintained. Each element stofes the

ctween
ntegral

at is printed looks the same/regardless of whether it is printed in a tree structure or as a rqw in a
tabulag structure. The bottom ‘of the stack represents the outer most layer of encapsulation being printed,

e top of the stack represents the layer of encapsulation currently being used.

printing an indiyidual field via print_generic (see 16.2.3.3), print_generic_element (see 16|2.3.4),

print_prray range (see 16.2.3.6), print_field (see 16.2.3.8), print_field int (see 16.2.3.9), print|string

(see 14
eleme

.2.3.10); print_time (see 16.2.3.11), and print_real (see 16.2.3.12), the printer shall push
t onto the stack (see 16.2.7.3) and immediately pop the element from the stack (see 16.2.7.4).

a new

When prinfing strucfured dafa via print_object (see 10.2.3.1), print_array_header (see 10.2.3.5), and
print_array footer (see 16.2.3.7), the printer shall push a new element onto the stack and eventually pop
the element from the stack when the structure is done being printed, i.e., immediately before print_object
returning or when print_array_footer is called.

16.2.7.1 get_bottom_element

protected virtual function uvm printer element get bottom element ()

Returns the bottom element of the internal stack. This element represents the outermost layer of

encaps

ulation being printed.
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16.2.7.2 get_top_element
protected virtual function uvm printer element get top element ()

Returns the top element of the internal stack. This element represents the layer of encapsulation currently
being used.

16.2.7.3 push_element

virtual function void push element (
string name,

trinag + pe name.
string size,
string value=""

Pusheq an element with the provided name, type_name, size, and value onto the top of\the internal glement
stack, [becoming the new return value for get top_element (see 16.2.7.2). If theybottom elemeht (see
16.2.7]1) is currently null, then the pushed element becomes the new bottom. If the top element (see
16.2.712) was not previously null, then the pushed element is a child of the previous top.
16.2.7.4 pop_element

virtual function void pop element ()

Pops the top element (see 16.2.7.2) off of the internal element stack, thereby restoring the next elenjent on
the stagk to top.

If the tpp element on the stack is also the bottom element (see 16.2.7.1), then this request is silently ignored.
16.2.8§ uvm_printer_element
This class is used by the uvm_printer (see 16.2) to represent the structure being printed in string form. The

uvm_printer::emit method (see 46.2:4) is responsible for parsing the elements to produce pfoperly
formatted output.

16.2.8.1 Class declaration

class uvm printer element extends uvm object

16.2.8.2 Methods

16.2.8.2:1 new

function new (string name="")

Initializes a new uvm_printer_element with the specified name. The default value of name shall be an
empty string ("").

16.2.8.2.2 set

virtual function void set(
string element name = "",
element type name = "",
element size = "",
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element value = ""

Convenience method for setting the element_name (see 16.2.8.2.3), element_type name (sec 16.2.8.2.4),
element_size (see 16.2.8.2.5), and element_value (see 16.2.8.2.6). The default value of all arguments shall
be an empty string ("").

16.2.8.2.3 element_name

virtual function void set element name (string element name)
virtual function string get element name ()

Contrdls the name of the element to be printed. The get_element_name method shall return element| name,
as defined by the most recent call to set (see 16.2.8.2.2) or set element name, (If” s¢t and
set_elgment name have not been called since this printer element was constructed| then
get_element _name shall return an empty string ("").

16.2.8.2.4 element_type_name

virtual function void set element type name (string element type name)
virtual function string get element type name ()

Contrdls the type name associated with the element being printed./The get_element_type name ethod
shall feturn element type name, as defined by the mostyrecent call to set (see 16.2.8.2.2) or
set_eldment_type name. If set and set element_type name have not been called since this [printer
element was constructed, then get_element_type name shall return an empty string ("").

16.2.8.2.5 element_size

virtual function void set element“size (string element size)
virtual function string geteoelement size()

Contrdls the size of the element to be(printed. The get_element_size method shall return element fize, as
definedl by the most recent call to set)(see 16.2.8.2.2) or set_element_size. If set and set_element_size have
not bepn called since this printer. element was constructed, then get element_size shall return an| empty
string ("").

16.2.8.2.6 element ‘value

virtual function void set element value (string element value)
virtdal* function string get element value()

Contrdls‘th€ value of the element to be printed. The get element value method shall return element| value,
as defined by the most recent call to set (see 16.2.8.2.2) or set_element_value. If set and
set_element_value have not been called since this printer element was constructed, then
get_element_value shall return an empty string ("").

16.2.9 uvm_printer_element_proxy

This is a structural proxy class (see F.5.2) for the uvm_printer_element (see 16.2.8). It can be used to
determine the children of an element.

uvm_printer_element (see 16.2.8) can be used to represent hierarchical elements, such as classes, arrays,
structs, etc. Each field/value within the printed structure can be stored as additional children elements within
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the parent, e.g., an array of depth 2 could be represented using three elements; the parent element
representing the array itself, and then one child element per value within the array.

The representation of parent/child relationships within uvm_printer_element (see 16.2.8) is specific to an
implementation of the uvm_printer (see 16.2), however the uvm_printer_element_proxy is provided as a
standard mechanism for traversing the structure.

16.2.9

.1 Class declaration

class uvm _printer element proxy extends uvm structure proxy#

(uvm_printer element)

16.2.9

16.2.9

fy

Initiali
an emy

16.2.9

v

This i

metho

within

16.2.1

The tal

16.2.1

cl

16.2.1

.2 Methods

.2.1 new

nction new (string name="")

zes a new uvim_printer_element_proxy with the specified name. The{default value of name {

ty string ("").
.2.2 get_immediate_children

rtual function void get immediate childrxenfuvm printer element s,
ref uvm printer element childre

an extension of the uvm_structure_proxy’s get_immediate_children method (see F.5.2
|l pushes the children elements of s to the back of the children queue. Any previously existing
the children queue remain untouched.

0 uvm_table_printer

ble printer prints output in a'‘tabular format.

0.1 Class declaration

ass uvm_table printer extends uvm printer

0.2 Methods

16.2.1

0.2.1 new

hall be

n(s])

). This
values

function new (string name="")

Creates a new instance of uvm_table_printer with the specified instance name. If name is not provided, the

printer

16.2.1

is unnamed.

0.2.2 get_type_name

virtual function string get type name ()

Returns the string "uvm_table printer".
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16.2.10.2.3 set_default

static function void set default (uvm table printer printer)
Overrides the default table printer instance printer, as retrieved by get_default (see 16.2.10.2.4).
16.2.10.2.4 get_default

static function uvm table printer get default()

Retriey
been cplled prior to the first get_default call, then the implementation shall instance a uvm_table, printer
and pagps that instance to set_default automatically.

16.2.10.3 Methods for printer configuration
The fo|]lowing method defines the printer settings available to table printers:
Indentgtion

virtual function void set indent (int indent)

virtual function int get indent ()

Returns the number of spaces to use for indentation\\(indent) when printing the childrenq of a
uvm_printer_element (see 16.2.8).

If set [indent has not been called since the printér was constructed or since the last call to flugsh (see
16.2.42), then get_indent shall return 2.

16.2.11 uvm_tree_printer
The trge printer prints output in a ttee format.
16.2.111.1 Class declaration

class uvm_tre&\printer extends uvm printer

16.2.11.2 Methods

16.2.11.2{4 new

function new (string name="")

Creates a new instance of uvm_tree_printer with the specified instance name. If name is not provided, the
printer is unnamed.

16.2.11.2.2 get_type_name
virtual function string get type name ()

Returns the string "uvm_tree printer".
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1.2.3 set_default

static function void set default (uvm tree printer printer)

Overrides the default tree printer instance, as retrieved by get_default (see 16.2.11.2.4).

16.2.1

1.2.4 get_default

static function uvm_tree printer get default()

Retrieves the default tree printer instance, as set by set_default (see 16.2.11.2.3). If set_default has not been

called
pass th

16.2.1
The fo

16.2.1

v
v

Return

uvm_printer_element (see 16.2.8).

If set |
16.2.4

16.2.1

v
v

Contrg
charac

separa

If set |
16.2.4

16.2.1

prior-to-—the—first-get—defauitcaththenthemplementatronshatt-mstancea—wvm—tree—print

at instance to set_det_'ault automatically.

1.3 Methods for printer configuration

lowing methods define the printer settings available to tree printers.
1.3.1 Indentation

rtual function void set indent (int indent)
rtual function int get indent ()

5 the number of spaces to use for indentation (indent) when printing the children
indent has not been called since the printer was constructed or since the last call to flus
2), then get_indent shall return 2.
1.3.2 Separators

rtual function void set sseparators (string separators)
rtual function string.g&f separators()

s the separators used for printing the children of a uvm_printer_element (see 16.2.8). T
er of the string represents the opening separator and the second character represents the

or; all other characters are ignored.

Keparatorsdas not been called since the printer was constructed or since the last call to flu
2), then get) separators shall return the curly brackets as string (" { }").

2 uvm_line_printer

The line printer prints output in a line format.

16.2.1

2.1 Class declaration

class uvm line printer extends uvm printer

16.2.1

16.2.1

2.2 Methods

2.2.1 new

function new (string name="")

er and

of a

h (see

he first
tlosing

bh (see
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Creates a new instance of uvm_line_printer with the specified instance name. If name is not provided, the

printer

16.2.1

is unnamed.

2.2.2 get_type_name

virtual function string get type name ()

Returns the string "uvm_line printer".

16.2.1

2.2.3 set_default

s
Overri
16.2.1

s

Retriey
called
pass th

16.2.1
The fo!
Separg

v

v

Contrg
charac
separa

If set |
16.2.4

atic function void set default (uvm line printer printer)

es the default line printer instance, as retrieved by get_default (see 16.2.12.2.4).
2.2.4 get_default

atic function uvm line printer get default()

res the default line printer instance, as set by set_default (see 16.2:10.2.3). If set_default has n

bt been

prior to the first get _default call, then the implementation‘shall instance a uvm_line_prinfer and

at instance to set_default automatically.

2.3 Methods for printer configuration

lowing method defines the printer settings available to line printers:

tors

rtual function void set(separators (string separators)

rtual function string_get separators()

Is the separators used™Mor printing the children of a uvm_printer_element (see 16.2.8). T
er of the string fepresents the opening separator and the second character represents the
or; all other characters are ignored.

separators-has not been called since the printer was constructed or since the last call to flu
), then ‘get_separators shall return the curly brackets as string (" { }").

he first
tlosing

bh (see

16.3 uvm_comparer

The uvm_comparer class provides a policy object for doing comparisons. The policies determine how
miscompares are treated and counted. Results of a comparison are stored in the comparer object. The
uvm_object::compare (see 5.3.9.1) and uvm_object::do_compare (see 5.3.9.2) methods are passed a
uvm_comparer policy object.

16.3.1

Class declaration

class uvm comparer extends uvm policy
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16.3.2 Methods

16.3.2.1 new

function new (string name="")
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Creates a new uvm_comparer with the specified instance name. If name is not provided, the object is
unnamed.

16.3.2.2 flush

virtual function void flush{()

The fl
get_re

string

" n).

16.3.2.3 get_type_name

virtual function string get type name ()

Returnk the string "uvm_comparer".

16.3.2.4 set_default

sflatic function void set default (uvm comparer comparer)

Helper method for setting the default comparer
uvm_doreservice_t::set_default_comparer (se¢’F.4.1.4.16).

16.3.2.5 get_default

sflatic function uvm_ comparer get default ()

Helper method for retrieving the default comparer
uvm_doreservice_t::get_default comparer (see F.4.1.4.17).

16.3.3 Methods for.comparer usage

16.3.3.1 compare_field

virtwal function bit compare field (

ish method resets the internal state of the comparer. This includes setting the valug.setur]
pult (see 16.3.3.9) to 0 and setting the value returned by get_miscompares (see 16.3:3.8) to ar

policy instance

policy instance

ned by
empty

via

via

string name,

uvm _bitstream t lhs,

uvm bitstream t rhs,

int size,

uvm_radix enum radix = UVM NORADIX

Compares two integral values.

The name variable is used for purposes of storing and printing a miscompare.

The left-hand-side /hs and right-hand-side rhs variables are the two values used for comparison.
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The size variable indicates the number of bits to compare; size shall be less than or equal to
"UVM_MAX STREAMBITS (see B.6.2).
The radix variable is used for the purposes of formatting the stored miscompare string.

16.3.3.2 compare_field_int

virtual function bit compare field int (
string name,
uvm_integral t 1lhs,
uvm_integral t rhs,
int size,

1 I AR
OVIT racr Tl racr = O VIl INOUNIDL

Compgres two uvm_integral_t values (see F.2.1.4).

The name variable is used for purposes of storing and printing a miscompare.
The left-hand-side /s and right-hand-side #As variables are the two values used for comparispn.
The size variable indicates the number of bits to compare; size shall be less than or equal to 6

The radix variable is used for the purposes of formatting the storedtniscompare string.

-

16.3.3.3 compare_field_real

virtual function bit compare field real (
string name,

real lhs,

real rhs

Compgres two real values.

The name variable is used for purposes of storing and printing a miscompare.
The left-hand-side /4s and fight-hand-side rAs variables are the two values used for comparispn.

16.3.3.4 compare_object

virtual function’bit compare object (
string name,

uvm ob3j&ct lhs,

uvm.Object rhs

arison

Compadres two Tlass objects using the recursion poticy (see 16.3-4-1)to determmine whether thecont
should be deep, shallow, or reference.

The name input is used for purposes of storing and printing a miscompare.

The /hs and rhs objects are the two objects used for comparison.
For objects that are being compared, the following steps occur in order:

a) The object is pushed onto the active object stack via push_active_object (see 16.1.3.1).

b) The saved recursion state (see 16.1.4) for lhs, rhs, and the current recursion policy (see 16.3.4.1) is
setto uvm policy::STARTED.
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The do_execute_op method (see 5.3.13.1) on the object is passed a uvm_field_op (see 5.3.13.2)

with op_type UVM COMPARE and policy set to this comparer.

If user_hook_enabled (see 5.3.13.2.9) returns 1, the comparer passes itself and the rhs to the

do_-compare method (see 5.3.9.2) on /hs.

The saved recursion state for /s, rhs, and the current recursion policy is set to uvm_policy::

FINISHED, and the saved return value for lis, rhs, and the current recursion policy is set as

follows:

1) If the value of the get_result counter (see 16.3.3.9) increased during c) or d), then the value to
return is set to 0.

2) Ifthe do_compare call in d) returned 0, then the valueto return is set to 0.

2

16.3.3.

virtual function uvm policy::recursion state e object lcompared (

3) If'the value of the get_result counter did not increase during c¢) or d), and the do_compdre call
in (d) returned 1, then the value set to return is set to 1.

The object is popped off of the active object stack via pop_active_object (see 16.1.3.2):

compare_object returns the valuedetermined in e).

5 object_compared

uvm_object lhs,

uvm object rhs,
uvm_recursion policy enum recursion,
output bit ret val

Returns the current recursion state (see 16.1.4) for lhs, rhs,\and recursion within the comparer as defined by
compdre_object (see 16.3.3.4). For objects that have.never been passed to compare_object, the| return

value ghall be uvm_policy: :NEVER.

If the fecursion state is uvm_policy: : FINLSHED, then ret_val is the return value of the comparjson as
definedl by compare_object. If the recursidn'state is a value other than uvm policy: : FINISHED, then

the value of ret_valis 0.

The vilues passed to /hs and rhs-need to be passed to object_compared using the same ordefing as

compdre_object.

16.3.3.6 compare_string

v

rtual fuhftion bit compare string (
string._name,
string lhs,
string rhs

Compares two string variables.

16.3.3

The name variable is used for purposes of storing and printing a miscompare.
The left-hand-side /As and right-hand-side 7As variables are the two values used for comparison.

.7 print_msg

function void print msg (

)

string msg
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Causes the error count to be incremented and the message, msg, to be appended to the get_miscompares
string (see 16.3.3.8). (A newline character is used to separate messages.)

If the message count is less than set_show_max (see 16.3.5.1), the message is printed to the standard output
using the current verbosity and severity settings.

16.3.3.8 get_miscompares
virtual function string get miscompares ()

Returns the set of miscompares, if any, that have occurred since the comparer was constructed or since the
last call to flush (see 16.2.4.2).

If no njiscompares have occurred, then get_miscompares shall return an empty string ("").
16.3.3.9 get_result
virtual function int unsigned get result()

Returns the number of miscompares that have occurred since the comparefiwas constructed or since the last
call to flush (see 16.2.4.2).

16.3.4 Methods for comparer configuration
16.3.4.1 Recursion policy

virtual function void set recursion pelicy (uvm recursion policy enum pdlicy)
virtual function uvm recursion poli¢y enum get recursion policy ()

Contrdls the recursion policy to use for object values supplied to compare_object (see 16.3.3.4).

UVM DEEP—Compares all fields of the object, doing a “deep” compare (any object fie|ds are
compared using a DEEP récursion).

UVM_SHALLOW—Cothpates all fields of the object using a “shallow” compare (any object figlds are
compared as REFERENCES).

UVM_ REFERENEE—Compares the object as a reference.
A valug of UVM/DEFAULT POLICY shall be treated as UVM_DEEP.

If set_recursion_policy has not been called since the comparer was constructed or since the last call tp flush
(see 19.2.42), then get_recursion_policy shall return UVM DEFAULT POLICY.

16.3.4.2 Type checking

virtual function void set check type (bit enabled)
virtual function bit get check type()

Controls (via enabled) whether the compare_object method (see 16.3.3.4) compares the object types, given
by uvm_object::get_type (see 5.3.4.5).

If set_check_type has not been called since the comparer was constructed or since the last call to flush (see
16.2.4.2), then get_check_type shall return 1.

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


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

16.3.5

16.3.5

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

Methods for comparer reporting control

.1 Max miscompare messages

virtual function void set show max (int unsigned show max)

vi

rtual function int unsigned get show max ()

Controls the maximum allowed number of miscompare messages (show_max) generated by the comparer

during

a compare operation.

If set_show_max has not been called since the comparer was constructed or since the last call to flush (see

16.2.4

), then get_show_max shall return 1.

16.3.5.2 Verbosity

v
v

Contro

If set_|
16.2.4

16.3.5

v
v

Contrg

If set_|
16.2.4

rtual function void set verbosity (int unsigned verbosity)
rtual function int unsigned get verbosity ()

Is the verbosity value to be used by the comparer when generating megsages.

verbosity has not been called since the comparer was constructed or since the last call to flu
D),then get_verbosity shall return UVM_LOW.

.3 Severity

rtual function void set severity (uvm, Severity severity)
rtual function uvm severity get sew€xity ()

Is the severity value to be used by the coniparer when generating messages.

Keverity has not been called since ‘the comparer was constructed or since the last call to flu
D), then get_severity shall return UVM_INFO.

16.3.69 Methods for object compare control

The fo
5.3.13

Returnj

v
v

lowing methods define values that may be used in do_compare (see 5.3.9.2) or do_execute_
1) to control how fields are printed within an object:

threshold

rtiall function void set threshold (int unsigned threshold)
rtyal function int unsigned get threshold()

sh (see

bh (see

bp (see

Controls the return threshold value.

A threshold value greater than 0O indicates that the do_compare (see 5.3.9.2) or do_execute op (see
5.3.13.1) method may return as quickly as possible after the result (see 16.3.3.9) reaches the threshold value,
potentially skipping additional field comparisons. A return value of 0 indicates all fields should be
compared, even if miscompares have already been detected. This allows for a “fast failure” mode, which can
detect a miscompare faster at the sacrifice of additional debugging information.

If set_threshold has not been called since the comparer was constructed or since the last call to flush (see
16.2.4.2), then get_threshold shall return 1.
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16.4 uvm_recorder
The uvm_recorder class serves two purposes.

— Firstly, it is an abstract representation of a record within a uvm_tr_stream (see 7.2).

— Secondly, it is a policy object for recording fields into that record within the stream.

16.4.1 Class declaration

virtual class uvm recorder extends uvm object

16.4.2 Methods for recorder configuration

16.4.2.1 recursion_policy

virtual function void set recursion policy (uvm recursion policy enum pdlicy)
virtual function uvm recursion policy enum get recursion pdldey ()

Contrdls the recursion policy to use for object values supplied to record_object (See 16.4.6.4).

UVM DEEP—Records all fields of the target, doing a “deep” reeord (any object fields are recorded
using a DEEP recursion).

UVM_SHALLOW—Records all fields of the target usinga j‘shallow” record (any object fields are
recorded as REFERENCES).

UVM_REFERENCE—Records the target as a referénce.
A valug of UVM_DEFAULT POLICY shall be treatedias UVM_DEEP.

If set_recursion_policy has not been called since the recorder was constructed or since the last call tp flush
(see 14.2.4.2), then get_recursion_policy shall return UVM_DEFAULT POLICY.

16.4.2.2 ID enabled

virtual function void set id enabled (bit enabled)
virtual function Hdt" get id enabled()

Contrdls (via enabled)whether a unique reference ID shall be printed for object fields during record _|object
(see 1¢.4.6.4). A value of 1 indicates a unique reference ID shall be recorded; a value of 0 indicqtes the

unique| referencé 1D shall be omitted.

If set_jd <enabled has not been called since the recorder was constructed or since the last call to fluph (see
16.2.4R2) hen get id enabled shall return 1

16.4.2.3 Default radix

virtual function void set default radix (uvm radix enum radix)
virtual function uvm radix enum get default radix()

Controls the default radix used by record_field (see 16.4.6.1) or record_field int (see 16.4.6.2) when
get_radix_enabled (see 16.2.5.5) returns 1 and radix equals UVM_NORADIX.

If set_default_radix has not been called since the recorder was constructed or since the last call to flush
(see 16.2.4.2), then get_default_radix shall return UVM_HEX.
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16.4.3 Introspection API

get_stream

function uvm tr stream get stream()
Returns a reference to the stream that created this record.

A warning shall be issued if get_stream is called prior to the record being initialized via do_open (see
16.4.7.1).

16.4.4 Transaction recorder API

Once q recorder has been opened via uvm_tr_stream::open_recorder (see 7.2.5.1), the user cafijthep close
(see 14.4.4.2) the recorder.

Since Iany database implementations cross a language boundary, an additional step of ftéeing the r¢corder
is requjired.

A link can be established within the database any time between when uvm_tr~stréeam::open_recorder (see
7.2.5.1]) and then free (see 16.4.4.3) are called, however it shall be an erret/to”establish a link after freeing
the recprder.

16.4.4.1 flush

virtual function void flush{()

The flush method resets the internal state of the recordét. If the recorder is currently open (see 16{4.4.4),
then the implementation shall call free (see 16.4.4.3) with a close_time value of 0.

16.4.4.2 close

fuynction void close(
time close time = 0

Closes|this recorder.
Closing a recorder marks the end of the transaction in the stream; it has the following parameter:

close_time*—Optional time to record as the closing time of this transaction. The default value of
close time shall be 0.

This mg_thgd_tr_ig_g_grc ado_close call (cpp 1647 '7)

16.4.4.3 free

function void free(
time close time = 0

Frees this recorder.

Freeing a recorder indicates the stream and database can release any references to the recorder; it has the
following parameter:
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close_time—Optional time to record as the closing time of this transaction. The default value of
close_time shall be 0.

If a recorder has not yet been closed [via a call to close (see 16.4.4.2)], close is automatically called and
passed the close_time. If the recorder has already been closed, the close_time is ignored.

This method triggers a do_free call (see 16.4.7.3).
16.4.4.4 is_open

function bit is open()

Returnk True if this uvm_recorder was opened on its stream, but has not yet been closed.
16.4.4.5 get_open_time
fynction time get open time ()
Returnfs the open_time. See also 7.2.5.1.
16.4.4.6 is_closed
fynction bit is closed()
Returns True if this uvm_recorder was closed on its streamsbut has not yet been freed.
16.4.4.7 get_close_time
fynction time get close time()
Returng the close_time (see 16.4.4.2).
16.4.9 Handles
16.4.59.1 get_handle
function int g€t ;ltandle ()
Returns a unique IDfor this recorder.

A valup of O-indicates the recorder has been freed and no longer has a valid ID.

16.4.5.2°get_recorder from handle

static function uvm recorder get recorder from handle(
int id
)
This static accessor returns a recorder reference for a given unique id.

If no recorder exists with the given id or if the recorder with that id has been freed, then nul/l is returned.

This method can be used to access the recorder associated with a call to uvm_transaction::begin_tr (see
5.4.2.4) or uvm_component::begin_tr (see 13.1.6.3).
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16.4.6 Attribute recording
16.4.6.1 record_field

function void record field(

string name,

uvm bitstream t value,

int size,

uvm radix enum radix = UVM NORADIX
)

Records an integral field [less than or equal to the value defined by "UVM MAX STREAMBITS (see B.6.2)
bits]; if has the following parameters:

name—Name of the field.
value—Value of the field to record.

size—Number of bits of the field that apply.

radix—The uvm_radix_enum (see F.2.1.5) to use. No radix informatien |is provided, the printer/
recorder can use its default radix. The default value of radix shall be pvM NORADIX.

This nfethod triggers a do_record_field call (see 16.4.7.4).

16.4.6.2 record_field_int

fynction void record field int(
string name,

uvm integral t value,

int size,

uvm radix enum radix = UVM NORADIX
)

Records an integral field (less than or equal*to 64 bits); it has the following parameters:

name—Name of the field.
value—Value of the fiéld to record.

size—Number of bits)of the field that apply.

radix—The uvmradix_enum (see F.2.1.5) to use. No radix information is provided, the printer/
recorder can use its default radix. The default value of radix shall be UvM_ NORADIX.

This optimized-version of record_field (see 16.4.6.1) is useful for sizes up to 64 bits.

This niethod triggers a do_record_field_int call (see 16.4.7.5).

16.4.6.3 record_field_real

function void record field real(
string name,
real value

)

Records a real field; it has the following parameters:
name—Name of the field.

value—Value of the field to record.
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This method triggers a do_record_field_real call (see 16.4.7.6).

16.4.6.4 record_object

function void record object(

)

string name,
uvm_object value

Records an object field; it has the following parameters:

This mjethod triggers a do_record_object call (see 16.4.7.7).

Whethpr a non-null value is recursed depends on a variety of knobs, such(as” recursion_polig
16.4.2]1). For objects that are being recursed, the following steps occur in ordert

a)
b)
¢)

16.4.6

fu

Recorg

This nj

16.4.6

.5 record_string

name—is the name to use when recording the object. Note that this may be different then th¢ value

returned by the object’s get_name method (see 5.3.4.2).

value—is the value of the object to be recorded. null can be passed as a value.

The object is pushed onto the active object stack via push_active* object (see 16.1.3.1).
The do_record_object method is called (see 16.4.7.7).
The object is popped off of the active object stack via pep_active_object (see 16.1.3.2).

nction void record string(
string name,
string value

s a string field; it has the following parameters:

name—Name of the-field.
value—Value of(the Tield.

ethod triggérs-a do_record_string call (see 16.4.7.9).

.6 record_time

y (see

funcrtion votrda record_time(

)

string name,

time value

Records a time field; it has the following parameters:

name—Name of the field.
value—Value of the field.

This method triggers a do_record_time call (see 16.4.7.10).
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16.4.6.7 record_generic
function void record generic(
string name,
string value,
string type name = ""

Records a name/value pair, where value has been converted to a string; it has the following parameters:

name—Name of the field.

type_name—Type name of the field (optional).
This nfethod triggers a do_record_generic call (see 16.4.7.11).
16.4.6.8 use_record_attribute

virtual function bit use record attribute()

Indicafes that this recorder does (or does not) support usage of the ‘uvm’record_attribute macfo (see
B.2.3.1).

The ddfault return value is 0 (not supported). uvm_recorder can'be extended (set its value to 1) to §upport
‘uvm_jrecord_attribute.

16.4.6.9 get_record_attribute_handle
virtual function int get record atfiribute handle ()
This pfovides a tool-specific handle that is gempatible with “uvm_record_attribute (sece B.2.3.1).

By default, this method returns the same value as get_handle. Applications can override this method to
providg tool-specific handles to passed to the ‘'uvm_record_attribute macro.

16.4.7| Implementation agnhostic API
16.4.7.1 do_open

pgotected yirtual function void do_open (
uvmstr stream stream,

time open time,
String type name

This is a callback triggered via uvm_tr_stream::open_recorder (see 7.2.5.1); it has the following
parameters:

stream — The stream on which the recorder was opened.
open_time—The time to record as the opening of this transaction.

type_name—The type name for the transaction.

The do_open callback can be used to initialize any internal state within the recorder, as well as providing a
location to record any initial information.
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16.4.7.2 do_close

protected virtual function void do close(
time close time

This is a callback triggered via close (see 16.4.4.2); it has the following parameter:

close_time—The time to record as the closing time of this transaction.

The do_close callback can be used to specify the internal state within the recorder, as well as providing a

; orecord-anclocing infornation
locatiop-tereeord-any-closing—informa HoH:
16.4.7.3 do_free

pgotected virtual function void do_ free()

This is|a callback triggered via free (see 16.4.4.3).

The d¢_free callback can be used to release the internal state within the récorder, as well as prov,

locatiohn to record any “freeing” information.

16.4.7.4 do_record_field

pyre virtual protected function void do regord field(
string name,

uvm bitstream t value,

int size,

uvm_ radix enum radix

Intendgd to record an integral field [less than or equal to the value defined by "UVM MAX STREA]

(see BJ6.2) bits].
Derived classes need to provide an implementation of this API (see 16.4.6.1).

16.4.7.5 do_record_field int

pyre virtualfNprotected function void do record field int(
string-~tame,

uvm_Integral t value,

int size,

Wm radix enum radix

ding a

IBITS

Intended to record an integral field (less than or equal to 64 bits).
Derived classes need to provide an implementation of this API (see 16.4.6.2).

16.4.7.6 do_record_field_real

pure virtual protected function void do record field real(
string name,
real value
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Intended to record a real field.
Derived classes need to provide an implementation of this API (see 16.4.6.3).
16.4.7.7 do_record_object

pure virtual protected function void do record object (

string name,
uvm_object value

Implerhentation hook for record_object (see 16.4.6.4).
The dgfault implementation executes the following steps in order:

a) | The do_execute_op method (see 5.3.13.1) on the object is passed a uvm_field) op (see 5.5.13.2)
with op_type UVM_ RECORD and policy set to this recorder.

b) | If user_hook_enabled (see 5.3.13.2.9) returns 1, the recorder passes._itself the do_record mmethod
(see 5.3.7.2) on the object; otherwise, the method returns without calling do_record_object.

16.4.7.8 object_recorded

virtual function uvm policy::recursion_state)evobject recorded(
uvm_object value,
uvm recursion policy enum recursion

Returns the current recursion state (see 16.1.4) £or value and recursion within the recorder as deired by
record_object (see 16.4.6.4). For objects that\have never been passed to record_object, the return value
shall bg uvm_policy: :NEVER.

16.4.7.9 do_record_string
pyre virtual protectied function void do record string(

string name,

string value

Intende¢d to record’a string field.

Derived'classes need to provide an implementation of this API (see 16.4.6.5).

16.4.7.10 do_record_time
pure virtual protected function void do_ record time (
string name,
time value

Intended to record a time field.

Derived classes need to provide an implementation of this API (see 16.4.6.6).
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16.4.7.11 do_record_generic

pure virtual protected function void do_record generic(

string name,
string value,
string type name

Intended to record a name/value pair, where value has been converted to a string.

Derive

d classes need to provide an implementation of this API (see 16.4.6.7).

16.5 j‘vm_packer

The uy
policig

16.5.1
c]
16.5.2
16.5.2
fy

Create
unnam

16.5.2
v

The fl
previo

16.5.2
v

Return

'm_packer class provides a policy object for packing and unpacking uvm_objects (see 5.3

s determine how packing and unpacking shall be done.

Class declaration

ass uvm_packer extends uvm policy

Methods

.1 new

nction new (string name="")

5 a new uvm_packer with the specified_instance name. If name is not provided, the ob
ed.

.2 flush

rtual function void €lush ()

ish method resets th&iinternal state of the packer. This includes clearing any data that ha
isly packed via a eall-to one of the packing methods (see 16.5.4).

.3 get_type) nhame

rtualifunction string get type name ()

). The

ject is

s been

s thestring "uvm_packer".

16.5.2.4 set_default

static function void set default (uvm packer packer)

Helper method for setting the default packer policy instance via uvm_coreservice_t::set_default_packer
(see F.4.1.4.14).

16.5.2

.5 get_default

static function uvm packer get default ()

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


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

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

Helper method for retrieving the default packer policy instance via
uvm_coreservice_t::get default _packer (see F.4.1.4.15).

16.5.3 Methods for packer subtyping
16.5.3.1 State assignment

virtual function void set packed bits(
ref bit stream[]

2 . ul = o e . 1 . L
Virrtaet—furctior—~votd—set—packed—vtest

ref byte stream|[]

virtual function void set packed ints(
ref int stream[]

virtual function void set packed longints(
ref longint stream|]

The stgte assignment methods set the internal state of the packer,&uch that the unpack methods can be used
to retrleve previously packed data. The stream argument is abit, byte, int, or longint afray of
unspedified length and format. Calling the state assignment.methods with a stream that was not obtained
from 4n identically typed state retrieval method (see 16.5:3.2) of a compatible packer implementdtion is
undefiped. Packers are considered compatible if their@tate retrieval methods return identical streams after
packing identical fields.

16.5.3.2 State retrieval

virtual function void geftpacked bits(
ref bit stream[]

virtual function(void get packed bytes (
ref byte stredm|[]

virtual «function void get packed ints(
ref int stream|]

virtual function void get packed longints (
ref longint stream|]

The state retrieval methods copy the internal state of the packer to the stream argument, which is a bit,
byte, int, or longint array of unspecified length and format. The length and contents of the stream are
implementation dependent.

16.5.3.3 get_packed_size

virtual function int get packed size()
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Returns the current number of bits of packed data stored within the packer.

16.5.4 Packing and unpacking

16.5.4.1 pack_bits

virtual function void pack bits(

Packs

passed

An optional size parameter is provided, which defaults to —1. If set to any value greater than #1 (in
packer uses size as the number of bits to pack; otherwise, the packer simply packs, the entire sfream.

0), the
It shall
16.5.4.2 pack_object

v

ref bit wvaluel],
input int size = -1

in using the SystemVerilog st ream operator.

be an error if size exceeds the size of the source array.

rtual function void pack object (
uvm_object value

e L L A 1 1 e led Tl 41 1 11 L. ald £ A RS 1 ‘- b
I (vaithc ) ITULL all UllpdURLU dlildy UL UILS. TIS THUUHIUU dalIUWS  TUT TICVIUS Ul alUILdl y  ICITEL 1 tO c

luding

Packs fin object value.
For objects that are being packed, the following steps‘occur in order:
a) | The object is pushed onto the active object stack via push_active_object (see 16.1.3.1).
b) | The do_execute_op method (see>3:3.13.1) on the object is passed a uvm_field_op (see 5.8.13.2)
with op_type UVM PACK and poficy set to this packer.
c) | If user_hook enabled (se¢€ 5:3.13.2.9) returns 1, the packer passes itself to the do_pack method
(see 5.3.10.2) on value.
d) | The object is popped.off of the active object stack via pop_active_object (see 16.1.3.2).
16.5.4.3 is_null
virtual function bit is null()
This nfethod-is used during unpack operations to determine if the object at the current location in the pack
data islnufl (whether to allocate a new object or not). If the object is nu//, the return value is a 1; otherivise, it
is 0.

While is_null can be used to determine if an object in the packed data is null, it does not change the internal
state of the packer. As such, regardless of the return value of is_null, unpack_object (see 16.5.4.4), needs
to be called to move the packer’s internal state to the next field.

16.5.4.4 unpack_object

virtual function void unpack object (

)

uvm object value
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Unpacks an object and stores the result into value, which shall be an allocated object that has enough space
for the data being unpacked or is null.

Use is_null (see 16.5.4.3) to determine if the object shall be set to null before calling this method. It shall be
an error to pass a value argument that is incompatible with the return value of is_null, e.g., passing a nul/
value when is_null returns 0 or passing a non-aull value when is_null returns 1. When this occurs, the
packer shall generate an error message and the resulting behavior of any further unpack *calls on the
packer is undefined.

For non-null objects which are being unpacked, the following steps occur in order:

a) | The object is pushed onto the active object stack via push_active_object (see 16.1.3.1).

b) | The do_execute_op method (see 5.3.13.1) on the object is passed a uvm_field op (see/5.5.13.2)
with op_type UVM_UNPACK and policy set to this packer.

c) | If user_hook enabled (see 5.3.13.2.9) returns 1, the packer passes itself to the-de "unpack fethod
(see 5.3.11.2) on value.

d) | The object is popped off of the active object stack via pop_active object(sec 16.1.3.2).

16.5.4.5 pack_string

virtual function void pack string (
string value
Packs § string value.
16.5.4.6 pack_time

virtual function void pack tife (
time value
Packs § time value.
16.5.4.7 pack_real

virtual funCtion void pack real (
real Wwalue

Packs areal value.
16.5.4.8 pack_field

virtual function void pack field (
uvm bitstream t value,

int size

Packs an integral value into the packed array. size is the number of bits of value to pack. An error message
shall be generated if the size is larger than *UVM_MAX STREAMBITS (see B.6.2).
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16.5.4.9 pack_field_int

virtual function void pack field int (
uvm_integral t value,
int size

Packs an integral value into the pack array. size is the number of bits to pack. An error message shall be
generated if the size is larger that 64 bits.

NOTE—This optimized version of pack_field (see 16.5.4.8) is useful for sizes up to 64 bits.

16.5.4.10 pack_bytes

virtual function void pack bytes(
ref byte valuel],
input int size = -1

Packs pits from an unpacked array of bytes into the pack array. size represents the number of bits fo pack
from the array. Setting size to -1 indicates that the entire array shall be packed. The default value |of size
shall bg -1.

An implementation shall generate an error message if the size is leSs\than -1 or greater than the total pumber
of bitswithin the array.

See 1615.4.1 for additional information.
16.5.4.11 pack_ints
virtual function void pack intsy

ref int wvaluel],
input int size = -1

Packs bpits from an unpacked atray’ of ints into the pack array. size represents the number of bits to padk from
the arrfry. Setting size to — I indicates that the entire array shall be packed. The default value of size ghall be
-1.

An implementatiofishall generate an error message if the size is less than —1 or greater than the total pumber
of bits [within the atray.

See 16]54/1. for additional information.

16.5.4.12 unpack_ints

virtual function void unpack ints(
ref int valuel],
input int size = -1

Unpacks bits from the pack array into an unpacked array of ints.

The unpacked array is unpacked from the internal pack array. This method allows for fields of arbitrary
length to be passed in without expanding into a predefined integral type first.
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An optional size parameter is provided, which defaults to —1. If set to any value greater than -1 (including
0), the packer uses size as the number of bits to unpack; otherwise, the packer simply unpacks the entire
stream.

It shall be an error to specify a size that exceeds the size of the source array.

16.5.4.13 unpack_string

virtual function string unpack string()

Unpacks a string.

16.5.J.14 unpack_time

virtual function time unpack time ()
Unpacks a time variable.
16.5.4.15 unpack_real

virtual function real unpack real()
Unpacks a real variable.
16.5.4.16 unpack_field

virtual function uvm bitstream t unpack field (
int size
Unpacks bits from the pack array and returns the bitstream that was unpacked. size is the number of| bits to
unpaclf; the maximum is the value defined by “UVM MAX STREAMBITS (see B.6.2) bits.
16.5.4.17 unpack_field_int

virtual functionuvm integral t unpack field int (

int size

Unpacks bits from the pack array and returns the bitstream that was unpacked.

size is the number of bits to unpack; the maximum 1s 64 bits. This 1s a more efficient variant than
unpack_field (see 16.5.4.16) when unpacking into smaller vectors.

16.5.4.18 unpack_bits
virtual function void unpack bits(

ref bit valuel],
input int size = -1

Unpacks bits from the pack array into an unpacked array of bits.
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An optional size parameter is provided, which defaults to —1. If set to any value greater than -1 (including
0), the packer uses size as the number of bits to unpack; otherwise, the packer simply unpacks the entire
stream.

16.5.4.19 unpack_bytes

virtual function void unpack bytes (
ref byte valuel],
input int size = -1

Unpacks-bits from the nack arrav into an unpacked-array of bytes
p r 4 r 7

An opfional size parameter is provided, which defaults to —1. If set to any value greater than €1 (in¢luding
0), the packer uses size as the number of bits to unpack; otherwise, the packer simply unpacks thg entire
stream|

16.6 uvm_copier

The uym_copier class provides a policy object for copying uvm_objects{se¢5.3). The policies determine
how cgpying should be done.

16.6.1 Class declaration

class uvm copier extends uvm policy
16.6.2 Methods
16.6.2.1 new

fynction new (
string name = ""

Createp a new uvm_copier with the specified instance name. If name is not provided, the object is unpamed.
16.6.2.2 get_type_name
virtual fufiction string get type name ()

Returnk thesstting "uvm _copier™.

16.6.2-3-set—default

static function void set default (
uvm_copier copier

)

Helper method for setting the default copier policy instance via uvm_coreservice_t::set_default_copier
(see F.4.1.4.18).

16.6.2.4 get_default

static function uvm copier get default ()
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Helper method for retrieving the default copier policy instance via uvm_coreservice_t::get default_copier
(see F.4.1.4.19).

16.6.3 Methods for object copy control

The following methods define values that may be used in do_copy (see 5.3.8.2) or do_execute_op (see
5.3.13.1) to control how fields are copied within an object:

Recursion policy

virtual function void set recursion policy (uvm recursion policy enum policy)

L. - e . R - : R
Vit o T Iomr YT TS TOIT PoOTTIC IO g T recurSTOT poTIreyY ()

Contrdls the recursion policy to use for object fields during do_copy (see 5.3.8.2) or do_exécuté_op (see
5.3.13]1).

UVM_DEEP—Copy all fields of 7hs to [hs, doing a “deep” copy [any object fi€lds’are copied |ising a
DEEP recursion, i.e., copier.copy object (tgt, src)].

UVM_ SHALLOW—Copy all fields of rAs to ks, using a “shallow” copy (any object fields are|copied
as REFERENCES, i.e,. tgt = src).

UVM_REFERENCE—Copy the rhs to [hs as a reference.
A value of UVM_DEFAULT POLICY shall be treated as UVM_DEEP-

If set_fecursion_policy has not been called since the copiet’was constructed or since the last call tp flush
(see 19.2.4.2), then get_recursion_policy shall return UVM\DEFAULT POLICY.

16.6.4 Methods for copier usage
16.6.4.1 copy_object

virtual function void copy‘object (
uvm object lhs,
uvm object rhs

)

Copieq the fields of ris to {hs using the recursion policy (see 16.6.3) to determine whether the copy [should
be deep or shallow. Qbjects that are meant to be copied by reference shall use an assignment operatidn.

Unlikd other policies, the copier relies on do_copy (see 5.3.8.2) and do_execute_op (see 5.3.1B.1) to
procesp copies\ia direct assignment when the recursion policy is set to UVM_REFERENCE. The copigr shall
generafe an €rror message if copy_object is called when the recursion policy is set to UVM_REFERENCE,

and thé+resultofthe-copyv—obiectoperationisundefined
1¢-Festht-o+-the—€opYy 2] peratonsthaeHRea

NdcA hAad

For objects that are being copied, the following steps occur in order:

a)  The object is pushed onto the active object stack via push_active_object (see 16.1.3.1).

b) The saved recursion state (see 16.6.4.2) for lhs, rhs, and the current recursion policy (see 16.6.3) is
setto uvm _policy::STARTED.

c¢) The do_execute_op method (see 5.3.13.1) on the object is passed a uvm_field op (see 5.3.13.2)
with op_type UVM COPY and policy set to this copier.

d) Ifuser _hook enabled (see 5.3.13.2.9) returns 1, the copier passes itself and the r4s to the do_copy
method (see 5.3.8.2) on lhs; otherwise, the method returns without calling do_copy.
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e) The saved recursion state (see 16.6.4.2) for lhs, rhs, and the current recursion policy is set to
uvm_policy: :FINISHED.

f)  The object is popped off of the active object stack via pop_active object (see 16.1.3.2).
16.6.4.2 object_copied

virtual function uvm policy::recursion state e object copied(
uvm object lhs,
uvm object rhs,
uvm_recursion policy enum recursion,

Returns the current recursion state (see 16.1.4) for /s, rhs, and recursion within the copier as defiped by
copy_object (see 16.6.4.1). For objects that have never been passed to copy_object, the return,valde shall
be uvif policy: :NEVER.

The vhlues passed to /hs and rhs need to be passed to object copied using the¢-same ordefing as
copy_object.
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17. Register layer

17.1 Overview

The UVM register layer defines base classes that, when properly extended, abstract the read/write operations
to registers and memories in a design-under-verification.

17.2 Global declarations

This subclause defines the globally available types, enums, and utility classes.

17.21 Types

17.2.1.1 uvm_reg_data_t

2-state{data value with "'UVM_REG_DATA_WIDTH bits (see B.6.5).

17.2.1.2 uvm_reg_data_logic_t

4-state{data value with "'UVM_REG_DATA_WIDTH bits (see B.6.5).

17.2.1.3 uvm_reg_addr_t

2-state{address value with "'UVM_REG_ADDR_WIDTH bits.(see B.6.4).

17.2.1.4 uvm_reg_addr_logic_t

4-state|address value with "'UVM_REG_ADDR-WIDTH bits (see B.6.4).

17.2.1.5 uvm_reg_byte_en_t

2-statelbyte enable value with-UVM_REG_BYTENABLE_WIDTH bits (see B.6.6).
17.2.1.6 uvm_reg_cvr_t

Covergge model value spegified with 'UVM_REG_CVR_WIDTH bits (see B.6.7).

Symbdlic values for-individual coverage models are defined by the uvm_coverage model e type (see
17.2.2)9).

The bifs itvthe setting are assigned as follows:

Bits
0-7 Reserved.
8-15 Coverage models defined by applications, implemented in a register model generator.
16-23 User-defined coverage models.
24-"UVM-REG_CVR_ Reserved.
WIDTH-1

17.2.1.7 uvm_hdl_path_slice

Slice of an HDL (hardware description language) path.
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This is a struct that specifies the HDL variable corresponding to all of or a portion of a register; it has the

following parameters:

path—Path to the HDL variable.
offset—Offset of the least significant bit (LSB) in the register that this variable implements.
size—Number of bits [toward the most significant bit (MSB)] that this variable implements.

If the HDL variable implements all of the register, offset and size are specified as -1, e.g.:
rl.add hdl path('{ '{"rl", -1, -1} }).

17.2.2 Enumerations

17.2.2.1 uvm_status_e
Return| status for register operations; it has the following enumerated types:

UVM_IS OK—Operation completed successfully.
UVM NOT OK—Operation completed with error.
UVM_HAS X—Operation completed successfully, but had unknowarbits.

17.2.2.2 uvm_door_e
Door ysed for register operation; it has the following enumeratéd types:

UVM_FRONTDOOR—Use the front door.
UVM_ BACKDOOR—Use the back door.

UVM PREDICT—Operation derived _ffom observations by a bus monitor vip
uvm_reg_predictor class (see 19.3).

UVM_ DEFAULT DOOR—Operatigf specified by the context.
17.2.2.3 uvm_check_e
Use refid-only or read-and-check; it has the following enumerated types:

UVM_NO CHECKZ-Read only.
UVM CHEEK=*Read and check.

17.2.2.4 uvm-endianness_e

Specifles\byte ordering; it has the following enumerated types:

UVM NO_ENDIAN—DByte ordering not applicable.

UVM_LITTLE ENDIAN—Least-significant bytes first in consecutive addresses.
UVM_BIG ENDIAN—Most-significant bytes first in consecutive addresses.
UVM LITTLE FIFO—Least-significant bytes first at the same address.
UVM_BIG FIFO—Most-significant bytes first at the same address.

17.2.2.5 uvm_elem_kind_e

Type of element being read or written; it has the following enumerated types:
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UVM REG—Register.
UVM_FIELD—TField.
UVM_MEM—Memory location.

17.2.2.6 uvm_access_e
Type of operation begin performed; it has the following enumerated types:

UVM READ—Read operation.
UVM_ WRITE—Write operation.

17.2.2.7 uvm_hier_e

Whethgr to provide the requested information from a hierarchical context; it has the following enumerated
types:

UVM NO_HIER—Provide info from the local context.
UVM_HIER—Provide info based on the hierarchical context.

17.2.2.8 uvm_predict_e
How tlie mirror is to be updated; it has the following enumerated typ€s:

UVM_PREDICT DIRECT—Predicted value is as is:
UVM_PREDICT READ—Predict based on the specified value having been read.
UVM_PREDICT WRITE—Predict based on thespecified value having been written.

17.2.2.9 uvm_coverage_model_e
Covergge models available or desired; it has-the following enumerated types:

UVM_NO_COVERAGE—Neortie:

UVM CVR REG BITS--Individual register bits.

UVM CVR ADDR MAP—Individual register and memory addresses.
UVM_CVR_FIELD VALS—Field values.

UVM_CVR_ALL—AII coverage models.

Multiplle models'may be specified by bitwise ORing individual model identifiers.

17.2.2.10luvm_reg_mem_tests_e

Selects which predefined test sequence to execute; it has the following parameters:

UVM DO _REG_HW RESET—Run uvm_reg hw_reset_seq (see E.1).

UVM DO _REG_BIT BASH—Runuvm_reg_bit_bash_seq (see E.2.2).
UVM DO REG_ACCESS—Run uvm_reg_access_seq (see E.3.2).

UVM DO _MEM ACCESS—Run uvm_mem_access_seq (see E.5.2).

UVM DO _SHARED ACCESS—Run uvm_reg_mem_shared_access_seq (see E.4.3).
UVM DO _MEM WALK—Run uvm_mem_walk_seq (see E.6.2).

UVM DO ALL REG MEM TESTS—Run all of the above.
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Multiple test sequences may be selected by bitwise ORing their respective symbolic values.

Test sequences, when selected, are executed in the order in which they are specified here.
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18. Register model

A register model is typically composed of a hierarchy of blocks. Blocks contain registers, register files,
memories, and address maps.

18.1 uvm_reg_block
This is the block abstraction base class.

A block represents a design hierarchy. It can contain registers, register files, memories, and sub-blocks. A

block has.one or more address mans_each corresponding to a physical interface on the block
I Ir (=4 I

18.1.1| Class declaration

class uvm reg block extends uvm object

18.1.2 Methods

18.1.2.1 new

fuynction new (
string name = "",
int has coverage = UVM NO COVERAGE

This cfeates an instance of a block abstraction class with the.specified name.

has_cdverage specifies which functional coverage.models are present in the extension of thel block
abstradtion class. Multiple functional coverage models'may be specified by adding their symbolic nafes, as
definedl by the uvm_coverage model e type.(see' 17.2.2.9). The default value of has_coverage shall be
UVM_NO COVERAGE.

18.1.2.2 configure

fynction void configure
uvm reg block pakent = null,
string hdl paghys= ""

This is|an instanceéspecific configuration; it specifies the parent block of this block. A block without|parent
is a rogt block.

If the block file corresponds to a hierarchical register transfer level (RTL) structure, its contributior] to the
1 i . vi k i ical RTL
structure (i.e., it is physically flattened) and does not contribute to the hierarchical HDL path of any
contained registers or memories.

18.1.2.3 create_map

virtual function uvm reg map create map (
string name,
uvm reg addr t base addr,
int unsigned n_bytes,
uvm_endianness e endian,
bit byte addressing =1
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This creates an address map with the specified name, then configures it with the following properties:

a)

b)
¢)
d)

base_addr—the base address for the map. All registers, memories, and sub-blocks within the map

will be at offsets to this address.
n_bytes—the byte-width of the bus on which this map is used.

endian—the endian format. See uvm_endianness_e for possible values (see 17.2.2.4).

byte_addressing—specifies whether consecutive addresses are 1 byte apart (TRUE; the default) or

n bytes apart (FALSE).

18.1.2.4 set_default_map

fu

This nfakes the specified address map the default mapping for this block. The address.map needs to bg
of thisjaddress block.

18.1.2

v

This fecursively locks an entire register model and builds the address maps to enabj

uvm_Ji

18.2.4)18) methods.

When

importpnt that all sub-blocks, maps, and registers’have been created before the lock_model is called.

18.1.2

v

Unloc}

that stquctural changes are ‘allowed again.

This ipvalidates allyprecomputed information derived in a previous call to lock_model, as well

inform|

18.1.2

nction void set default map (
uvm_reg map map

.5 lock_model

rtual function void lock model ()

eg_map::get_reg_by offset (see 18.2.4.17) and\>uvm_reg_map::get_mem_by_offse

locked, no structural changes, such as adding registers or memories, can be made. Hend]

.6 unlock_model
rtual function void ghhock model ()

(s the register model, bringing the register mode to the state before lock_model (see 18.1.2.5

ation that/has been cached since the last call to lock_model.

.7 set lock

amap

le the
(see

e, it is

), such

as any

virtual function void set lock(

)

Sets th

bit v

e lock mode to v for the current register block and all its sub-blocks.

18.1.2.8 wait_for_lock

task wait for lock()

Blocks until lock_model (see 18.1.2.5) completes.
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18.1.2.9 is_locked

function bit is locked ()
Returns TRUE if the model is locked.
18.1.2.10 unregister

virtual function void unregister (
uvm reg map m

Remoyes all knowledge of map m from the current block and, therefore, all registers, memoriesand|virtual
registefs contained in m from the current block.

18.1.3 Introspection
18.1.3.1 get_parent
virtual function uvm reg block get parent ()
Returns the parent block.
When this a top-level block, returns null.
18.1.3.2 get_root_blocks
sflatic function void get root blocks(
ref uvm reg block blks[$]
This rqturns an array of all root blocks inlthe simulation. b/ks shall be a queue.
18.1.3.3 find_blocks
sflatic function imt>find blocks (
input string name,

ref uvm_reg.block blks[$],

input u¥m-reg block root null,

inputluvm object accessor = null

NAMNC a1 [ ne pne A name o10D d 00 DIO

ified, the

name of the blocks are relative to that block; otherwise, they are absolue. blks shall be a queue.
This returns the number of blocks found.
18.1.3.4 find_block

static function uvm reg block find block(
input string name,
input uvm reg block root = null,
input uvm object accessor = null
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Finds the first block whose hierarchical names match the specified name glob. If a root block is specified,
the name of the blocks are relative to that block; otherwise, they are absolute.

This returns the first block found or null otherwise. A warning shall be issued if more than one block is

found.

18.1.3.5 get_blocks

virtual function void get blocks (

Return
blocks

18.1.3

v

Return
18.1.3

v

Return
blocks

Note t
specifi

18.1.3

v

ref uvm reg block blks[$S],

input uvm hier e hier UVM_HIER

5 the sub-blocks instantiated in these blocks. If hier is UVM HIER, recursively inghudes ar
The default value of hier shall be UVM_HIER. blks shall be a queue.

.6 get_maps

rtual function void get maps (

ref uvm reg map maps[$]

5 the address maps instantiated in this block. maps shall be/a‘queue.
.7 get_registers
rtual function void get registers

ref uvm reg regs[$],
input uvm hier e hier = UVM HLBR

5 the registers instantiated in this block. If Aier is TRUE, recursively includes the registers in t
The default value of hier shallkbe UVM_ HIER. regs shall be a queue.

hat registers may be located in different and/or multiple address maps. To find the registe)
c address map, use-the’uvm_reg_map::get_registers method (see 18.2.4.11).

.8 get_fields
rtualifunction void get fields (

ref/uvm reg field fields[$],
irfput uvm hier e hier = UVM HIER

y sub-

he sub-

rs in a

Returns the fields in the registers instantiated in this block. If Aier is TRUE, recursively includes the fields of
the registers in the sub-blocks. The default value of Zier shall be UVM HIER. fields shall be a queue.

18.1.3.9 get_memories

virtual function void get memories (

ref uvm mem mems[$],
input uvm hier e hier = UVM HIER
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Returns the memories instantiated in this block. If hier is TRUE, recursively includes the memories in the
sub-blocks. The default value of hier shall be UVM_ HIER. mems shall be a queue.

Note that memories may be located in different and/or multiple address maps. To find the memories in a
specific address map, use the uvm_reg map::get memories method (see 18.2.4.13).

18.1.3.10 get_virtual_registers
virtual function void get virtual registers(

ref uvm vreg regs[$],
input uvm hier e hier = UVM HIER

Returns the virtual registers instantiated in this block. If hier is TRUE, recursively includésythe [virtual
registefs in the sub-blocks. The default value of hier shall be UVM HIER. regs shall be a queue.

18.1.3.11 get_virtual_fields
virtual function void get virtual fields (

ref uvm vreg field fields[S],
input uvm hier e hier = UVM HIER

Returngs the virtual fields from the virtual registers instantiatedyinthis block. If hier is TRUE, recursively
includgs the virtual fields in the virtual registers in the sub-blocks. The default value of hier shall be
UVM_HTIER. fields shall be a queue.
18.1.3.12 get_block_by_name

virtual function uvm reg block get block by name (
string name
Finds 3 sub-block with the specifiéd simple name.
The ndme is the simple name 0f the block, not a hierarchical name relative to this block. If no block with that
name ip found in this block;the sub-blocks are searched for a block of that name and the first one to b¢ found
is retugned.

If no blocks are found, returns null.

18.1.3.13 get_map_by name

virtual function uvm reg map get map by name (
string name

)
Finds an address map with the specified simple name.
The name is the simple name of the address map, not a hierarchical name relative to this block. If no map
with that name is found in this block, the sub-blocks are searched for a map of that name and the first one to

be found is returned.

If no address maps are found, returns null.
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18.1.3.14 get_reg_by_name

virtual function uvm reg get reg by name (
string name

)
Finds a register with the specified simple name.
The name is the simple name of the register, not a hierarchical name relative to this block. If no register with

that name is found in this block, the sub-blocks are searched for a register of that name and the first one to be
found is returned.

If no r¢gisters are found, returns null.
18.1.3.15 get_field_by _name

virtual function uvm reqg field get field by name (
string name

Finds 4 field with the specified simple name.
The ndme is the simple name of the field, not a hierarchical name relative to this block. If no field wjth that
name i found in this block, the sub-blocks are searched for a field 6f‘that name and the first one to b¢ found
is retufned.

If no fields are found, returns null.

18.1.3.16 get_mem_by name

virtual function uvm mem get mem by name (
string name

Finds 4 memory with the specified‘simple name.
The nqme is the simple name of the memory, not a hierarchical name relative to this block. If no mjemory
with tHat name is found(inythis block, the sub-blocks are searched for a memory of that name and the first
one to pe found is returned.

If no njemories.are found, returns null.

18.1.3.17get_vreg_by_name

virtual function uvm vreg get vreg by name (
string name

)
Finds a virtual register with the specified simple name.
The name is the simple name of the virtual register, not a hierarchical name relative to this block. If no
virtual register with that name is found in this block, the sub-blocks are searched for a virtual register of that

name and the first one to be found is returned.

If no virtual registers are found, returns nu/l.
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18.1.3.18 get_vfield_by_name
virtual function uvm vreg field get vfield by name (
string name
Finds a virtual field with the specified simple name.
The name is the simple name of the virtual field, not a hierarchical name relative to this block. If no virtual

field with that name is found in this block, the sub-blocks are searched for a virtual field of that name and the
first one to be found is returned.

If no vjrtual fields are found, returns null.
18.1.4 Coverage
18.1.4.1 build_coverage
pgotected function uvm reg cvr t build coverage (

uvm_reg cvr_ t models

Checks if all of the specified coverage model needs to be built in'this instance of the block abstractiof class,
as spedified by calls to uvm_reg::include_coverage (see 18:4:7.1).

modelq are specified by adding the symbolic value of\individual coverage models as defined in 17.2.2.9.
This rdturns the sum of all coverage models to be built'in the block model.

18.1.4.2 add_coverage

virtual protected functiqf,void add coverage (
uvm_reg cvr_ t modells
Specifies that additional€overage models are available.

Adds the specified coverage model to the coverage models available in this class. models are specified by
adding| the symbolic value of individual coverage model as defined in 17.2.2.9.

This niethod shall be only called in the constructor of subsequently derived classes.

18.1.4.3 has_coverage
virtual function bit has coverage (
uvm reg cvr_t models
Checks if this block has coverage model(s).

This returns TRUE if the block abstraction class contains a coverage model for all of the models specified.
models are specified by adding the symbolic value of individual coverage model as defined in 17.2.2.9.
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18.1.4.4 get_coverage

virtual function bit get coverage (

)

uvm reg cvr t is on = UVM CVR ALL

Checks if coverage measurement is on.

This returns TRUE if measurement for all of the specified functional coverage models are currently on.
Multiple functional coverage models can be specified by adding the functional coverage model identifiers.

The de

fault value of is_on shall be UVM CVR ALL.

See 18]

18.1.4.5 set_coverage

v

Turns

Turns

fields,
specifi
model
model

This rd
This

abstrad
coveral

18.1.4.6 sample

johi

This i

1.4.5 for more details.

rtual function uvm reg cvr t set coverage (
uvm reg cvr t is on

bn coverage measurement.

he collection of functional coverage measurements on or off for-this block and all blocks, re
and memories within it. The functional coverage measurement is turned on for every coveragel
ed using uvm_coverage_model_e symbolic identifiers‘(gee 17.2.2.9). Multiple functional cq
can be specified by adding the functional coverage model identifiers. All other functional cq
are turned off.

turns the sum of all functional coverage models"whose measurements were previously on.

ethod can only control the measurementof functional coverage models that are present in the
tion classes, then enabled during*censtruction. See 18.1.4.3 to identify the available fun
pe models.

otected virtual function void sample (
uvm reg addr_t offset,

bit is ready

uvm_regimap map

adfunctional coverage sampling method; it is invoked by the block abstraction class wheng

bisters,
model
verage
verage

yarious
ictional

VET an

addres

within one of its address maps is successfully read or written_The qpm‘iﬁed anfvpf is the offset

within

the blo

ck, not an absolute address.

Empty by default, this method may be extended by the abstraction class generator to perform the required
sampling in any provided functional coverage model.

18.1.4.7 sample_values

virtual function void sample values ()

This is a functional coverage sampling method for field values; it is invoked by the user or by the
uvm_reg_block::sample _values method of the parent block to trigger the sampling of the current field
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values in the block-level functional coverage model. It also recursively invokes the
uvm_reg_block::sample_values and uvm_reg::sample_values methods (see 18.4.7.8) in the blocks and
registers within this block.

This method may be extended by the abstraction class generator to perform the required sampling in any
provided field-value functional coverage model. If this method is extended, it shall call
super.sample values.

18.1.5 Access

18.1.5.1 get_default_door

virtual function uvm door e get default door()
This rqturns the default door for this block (UVM_FRONTDOOR or UVM_BACKDOOR), see 17.22.2.
18.1.5.2 set_default_door

virtual function void set default door(
uvm_door e door

This sdts the default door for this block.
18.1.5.3 reset

virtual function void reset(
string kind = "HARD"
This clears all access semaphores and sets the-mirror value of all registers in the block and sub-blocks$ to the

reset vhlue corresponding to the specified réset event. See 18.5.5.4 for more details.

This does not actually set the value-of the registers in the design, only the values mirrored ip their
corresponding mirror. The default value of kind shall be "HARD".

18.1.8.4 needs_update

virtual functioh bit needs update ()
Checks$ if DUT\registers need to be written.

If a m{rrér'yvalue has been modified in the abstraction model without actually updating the actual fegister

1 +lh 1 d T 3 " 1 AP 2egnt bhad L 12 4 420\ +1 " d ctat
[elther T oTgn TanCOZattoTOT— v Ia tHHe—-Hvi TCE SO metroa ez, U T O —ant—statC Of the

registers are outdated. Then, any corresponding registers in the DUT need to be updated.

This method returns TRUE if the state of at least one register in the block or sub-blocks needs to be updated
to match the mirrored values. The mirror values, or actual content of registers, are not modified. For
additional information, see 18.1.5.5.

18.1.5.5 update

virtual task update(
output uvm status_ e status,
input uvm door e path = UVM DEFAULT DOOR,
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input uvm_ sequence base parent = null,
input int prior = -1,

input uvm object extension = null,
input string fname = "",

input int lineno = 0

This updates all of the design registers in this block and its sub-blocks with the mirrored value using the
minimum number of write operations. The accesses may be performed using front-door or back-door
operations (see 18.4.4.13).

This nfethod performs the reverse operation of uvm_reg_block::mirror (see 18.1.5.6).
18.1.8.6 mirror

virtual task mirror(

output uvm status_e status,

input uvm check e check = UVM NO CHECK,
input uvm door e path = UVM DEFAULT DOOR,
input uvm sequence base parent = null,
input int prior = -1,

input uvm object extension = null,

input string fname = "",

input int lineno = 0

This rgads all of the registers in this block and its sub=blocks and updates their mirror values to majch the
corresponding values in the design. If check is setfo UVM CHECK (see 17.2.2.3), an error message shall be
generafed when the current mirrored value does ot match the actual value in the design.

The acfesses may be performed using frent-door or back-door operations (see 18.4.4.14).
This niethod performs the reverse operation of uvm_reg_block::update (see 18.1.5.6).
18.1.5.7 Others

For other uvm_reg_bloek convenience access methods, see D.3.

18.1.4 Back.door

18.1.6.1.get_backdoor

function uvm reg backdoor get backdoor (
bit inherited =1

This returns the user-defined back door for all registers in this block and all sub-blocks—unless it is
overridden by a back door specified in a lower-level block or in the register itself.

If inherited is TRUE, and no back door has been specified for this block, and a parent block has been
specified, then this returns the value of the get backdoor (inherited) from the parent block. The default
value of inherited shall be 1, which is TRUE.
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18.1.6.2 set_backdoor

function void set backdoor (
uvm reg backdoor bkdr,
string fname = "",
int lineno = 0

)

This defines the back-door mechanism for all registers instantiated in this block and sub-blocks, unless
overridden by a definition in a lower-level block or register. The default value of lineno shall be 0.

18.1..3 clear_hdI_path

fynction void clear hdl path (
string kind = "RTL"
)

This rgmoves any previously specified HDL path to the block instance for the specified design abstraction
kind. The default value of kind shall be "RTL".

18.1.8.4 add_hdI_path

fynction void add hdl path (
string path,

string kind = "RTL"

)

This aflds the specified HDL path to the block instance for the specified design abstraction kingl. This
methodl may be called more than once for the samie design abstraction if the block is physically duplidated in
the dedign abstraction. The default value of kind shall be "RTL".

18.1.6.5 has_hdI_path

fynction bit has hdl path (
string kind = "

)

This rgturns TRUEAf'the block instance has a HDL path defined for the specified design abstraction find. If
no des|gn abstraction is specified, it uses the default design abstraction specified for this block or the pearest
block ancestor-with a specified default design abstraction.

18.1.4.6.gét_hdl_path

function void get hdl path (
ref string paths[$],
input string kind = ""

)
This returns the HDL path(s) defined for the specified design abstraction, kind, in the block instance. It
returns only the component of the HDL paths that corresponds to the block, not a full hierarchical path.
paths shall be a queue.

If no design abstraction is specified, the default design abstraction for this block is used.
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18.1.6.7 get_full_hdIl_path

function void get full hdl path (
ref string paths[$],
input string kind = "",

"non

string separator =

This returns the full hierarchical HDL path(s) defined for the specified design abstraction, kind, in the block
instance. There may be more than one path returned when any of the parent components have more than one
path defined for the same design abstraction, even if only one path was defined for the block instance. paths
shall bg a queue. The default separator of kind shall be " . ™.

If no lesign abstraction is specified for the current block, then it is determined via the(default [design
abstradtion (see 18.1.6.8).

18.1.6.8 get_default_hdI_path
fynction string get default hdl path()
This rqturns the default design abstraction for this block instance. If a default design abstraction has npt been

explicitly specified for this block instance, it returns the default design abstraction for the neares block
ancestgr. This returns the string "RTL" if no default design abstiaction has been specified.

18.1.6.9 set_default_hdl_path
fynction void set default hdl path (

string kind

Specifies the default design abstractionykind, for this block instance.
18.1.6.10 set_hdl_path_root

fynction void sef hdl path root (
string path,
string kind'= "RTL"

This spts the)specified path as the absolute HDL path to the block instance for the specified [design
abstraqtion/kind. This absolute root path is prepended to all hierarchical paths under this block. Thg HDL
path of any ancestor block is ignored. This method overrides any incremental path for the same design
abstraction specified using add_hdl_path (see 18.1.6.4). The default value of kind shall be "RTL".

18.1.6.11 is_hdl_path_root

function bit is hdl path root (
string kind = ""

This returns TRUE if an absolute HDL path to the block instance for the specified design abstraction, kind,
has been defined. If no design abstraction is specified, the default design abstraction for this block is used.
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18.2 uvm_reg_map

This class represents an address map. An address map is a collection of registers and memories accessible
via a specific physical interface. Address maps can be composed into higher-level address maps.

Address maps are created using the uvm_reg_block::create_map method (see 18.1.2.3).
18.2.1 Class declaration

class uvm reg map extends uvm object

18.2.2 Common methods

backdoor

sflatic function uvm_ reg map backdoor ()
Returng the back-door pseudo-map singleton.
This pgeudo-map is used to specify or configure the back door instead of a real address map.
18.2.3 Methods
18.2.3.1 new
fuynction new (
string name = "uvm reg map"
Createp a new instance.
18.2.3.2 configure
virtual function void €Comnfigure (
uvm reg block parent,
uvm reg addr t. base addr,
int unsigned~h_bytes,

uvm endianpess e endian,
bit byteyaddressing = 1

This is|aninstance-specific configuration.

Configures this map with the following properties:

a)  parent—the block in which this map is created and applied.

b)  base_addr—the base address for this map. All registers, memories, and sub-blocks are at offsets to
this address.

¢) n_bytes—the byte-width of the bus on which this map is used.
d) endian—the endian format. See 17.2.2.4 for possible values.

e) byte addressing—specifies whether the address increment is on a per-byte basis. For example,
consecutive memory locations with n_bytes=4 (a 32-bit bus) are 4 increments apart: 0, 4, 8, and
so on. The default value of byte_addressing shall be 1, which is TRUE.
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18.2.3

.3 add_reg

virtual function void add reg (

uvm_reg rg,
uvm reg addr t offset,

string rights = "RW",

bit unmapped = 0,

uvm_reg frontdoor frontdoor = null

Adds the specified register instance rg to this address map.

The register is located at the specified address offset from this map’s configured base address.

The rights specify the register’s accessibility via this map. Valid values are “RW”, “RO”; and ¢
Whethpr a register field can be read or written depends on both the field’s configurediaccess poli

18.4.4)
" RW" .

The ny
and th{

If unm
Unmay
be 0, v

A regi
registe]

18.2.3

v

Adds t

The m|

and the register’s rights in the map being used to access the field. The defaultyalue of rights s

number of bytes in the physical interface corresponding to this address map.

pped is True, the register does not occupy any physical dddresses and the base address is ig
ped registers require a user-defined front door to be spégitied. The default value of unmappe
hich is FALSE.

ster may be added to multiple address maps if(it"is accessible from multiple physical interf3
I may only be added to an address map whose parent block is the same as the register’s parent

.4 add_mem

rtual function void add(mem (
uvm_mem mem,
uvm reg addr t offset,
string rights =.MRW",
bit unmapped.=_0,
uvm reg frontdoor frontdoor = null

he speeified memory instance mem to this address map.

WO”.
by (see
hall be

mber of consecutive physical addresses occupied by the register depends on the width of the fegister

rnored.
d shall

ces. A
block.

emory is located at the specified base address, offset, and has the specified access rights (valid

values

are “RW”, “R0O”, and “WQ0O”).The default value of rights shall be "RW".

The number of consecutive physical addresses occupied by the memory depends on the width and size of the
memory and the number of bytes in the physical interface corresponding to this address map.

If unmapped is True, the memory does not occupy any physical addresses and the base address is ignored.
Unmapped memories require a user-defined front door to be specified. The default value of unmapped shall
be 0, which is FALSE.

A memory may be added to multiple address maps if it is accessible from multiple physical interfaces. A
memory may only be added to an address map whose parent block is the same as the memory’s parent block.
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18.2.3.5 add_submap

virtual function void add submap (
uvm_reg map child map,
uvm reg addr t offset

Adds the specified address map instance to this address map. The address map is located at the specified
base address. The number of consecutive physical addresses occupied by the submap depends on the
number of bytes in the physical interface that corresponds to the submap, the number of addresses used in
the submap, and the number of bytes in the physical interface corresponding to this address map.

An address map may be added to multiple address maps if it is accessible from multiple physical intgrfaces.
An address map may only be added to an address map in the grandparent block of the address submap.

18.2.3.6 set_sequencer

virtual function void set sequencer (
uvm_sequencer base sequencer,
uvm_reg adapter adapter = null

Specifies the sequencer and adapter associated with this map. This methed needs to be called before dtarting
any sequences based on uvm_reg_sequence (see 19.4.1).
18.2.3.7 get_submap_offset

virtual function uvm reg addr t get supbmap offset (
uvm reg map submap
Returns the offset of the given submap. 1f.the submap does not exist, or if the handle to the submap fis null,
this geperates an error and returns - 1.
18.2.3.8 set_submap_offset

virtual function @eid set submap offset (

uvm_ reg map (submap,
uvm reg addr- t offset

Specifies the.6ffset of the given submap as offset.

18.2.3.9'set_base_addr

virtual function void set base addr (
uvm reg addr t offset

)
Specifies the base address of this map.

18.2.3.10 reset

virtual function void reset(
string kind = "SOFT"
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Resets

the mirror for all registers in this address map.

Sets the mirror value of all registers in this address map and all of its submaps to the reset value
corresponding to the specified reset event. See 18.5.5.4 for more details.

This does not actually set the value of the registers in the design, only the values mirrored in their
corresponding mirror.

Note that, unlike the other reset method (see 18.5.5.4), the default reset event for this method is “SOFT”.

18.2.3.11 unregister

v

Disass

18.2.3

v

Clonef
for the]

rtual function void unregister()

heiates all content (registers, memories, virtual registers, submaps, etc.) from this map.
.12 clone_and_update

rtual function clone and update (

string rights

the current map into a new map instance. In contrast to the’source map, the new map has thq
content set to rights.

18.2.4 Introspection

18.2.4.1 get_root_map

v

Return

Return
extern

rtual function uvm reg map get“\foot map ()
s the externally visible address map.

5 the top-most address map) where this address map is instantiated, which corresponds
1y visible address maptthat can be accessed by the verification environment.

18.2.4.2 get_parent

v

This rd

rtual fufgtion uvm reg block get parent()

turns-the block that is the parent of this address map.

18.2.4.3 get_parent_map

virtual function uvm reg map get parent map ()

rights

to the

This returns the address map in which this address map is mapped. This returns null if this is a top-level
address map.

18.2.4.4 get_base_addr

virtual function uvm reg addr t get base addr (

uvm_hier e hier = UVM HIER
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Returns the base offset address for this map. If this map is the root map, the base address is that set with the
base_addr argument to uvm_reg_block::create_map (see 18.1.2.3). If this map is a submap of a higher-
level map, the base address is submap offset added to the parent map base address. See 18.2.3.8. The default
value of hier shall be UVM_ HIER.

18.2.4.5 get_n_bytes
virtual function int unsigned get n bytes (

uvm hier e hier = UVM HIER
)

Returns_the width in bvtes of the bus associated with this map If hier is TIVM HTER _this retrieves the
effectiye bus width relative to the system level. The effective bus width is the narrowest bus widthr¢m this
map to the top-level root map. Each bus access is limited to this bus width. The default value of Aier ghall be
UVM HTER

18.2.4.6 get_addr_unit_bytes

virtual function int unsigned get addr unit bytes()

Returnk the number of bytes in the smallest addressable unit in the map.-R€turns 1 if the address mpp was
configpred using byte-level addressing. Returns get_n_bytes otherwise(see 18.2.4.5).

18.2.4.7 get_endian

virtual function uvm endianness e get endian (
uvm_hier e hier = UVM HIER
Returns the endianness (see 17.2.2.4) of the buscassociated with this map. If Aier is set to UVM_HIHR (see
17.2.217), returns the system-level endianness:
18.2.4.8 get_sequencer

virtual function uvm sequencer base get sequencer (
uvm_hier e hier % UVM HIER
Returns the sequencerifor the bus associated with this map. If hier is set to UVM_HIER, this retufns the

sequencer for the Bus-at the system-level. The default value of hier shall be UVM_HIER. See 18.2.3.4.

18.2.4.9 get adapter

vilrtual function nvm reqg adapter get adapter (
uvm hier e hier = UVM HIER

Returns the bus adapter for the bus associated with this map. If Aier is set to UVM_HIER, this returns the
adapter for the bus used at the system level. The default value of Aier shall be UVM HIER. See 18.2.3.6.

18.2.4.10 get_submaps

virtual function void get submaps (

ref uvm_reg map maps [$],

input uvm hier e hier UVM_HIER
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Returns the address sub-maps instantiated in this address map. If hier is UVM_ HIER, this recursively
includes the address maps in the sub-maps. maps shall be a queue. The default value of hier shall be
UVM HIER.

18.2.4.11 get_registers
virtual function void get registers (

ref uvm reg regs([$],
input uvm hier e hier = UVM HIER

Retu ; >
registeys in the sub-maps. regs shall be a queue. The default value of hier shall be UVM_HIER.

.4.12 get_fields

virtual function void get fields (
ref uvm reg field fields[$],
input uvm hier e hier = UVM HIER

Returng the fields in the registers instantiated in this address map. If(hjer is UVM HIER, this recujrsively
includgs the fields of the registers in the sub-maps. The default value of hier shall be UVM HIEN fields
shall bg a queue.

18.2.4.13 get_memories
eqjtern virtual function void get memories (

ref uvm mem mems([S],
input uvm hier e hier = UVM_HIER

Returns the memories instantiated in\this address map. If hier is UVM_HIER, recursively includles the
memoties in the sub-maps. The default value of hier shall be UVM HIER. mems shall be a queue.
18.2.4.14 get_virtual_registers

virtual function void get virtual registers (

ref uvm{¥reg regs[$],
input{uym hier e hier = UVM HIER

Returnt the virtual registers instantiated in this address map. If hier is UVM HIER, this recursively includes
the virtual registers in the sub-maps. The default value of hier shall be UVM_ HIER. regs shall be a queue.

18.2.4.15 get_virtual_fields

virtual function void get virtual fields (
ref uvm vreg field fields[S],
input uvm hier e hier = UVM HIER

Returns the virtual fields instantiated in this address map. If hier is UVM_HIER, this recursively includes the
virtual fields in the sub-maps. The default value of hier shall be UVM_HIER. fields shall be a queue.
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18.2.4.16 get_physical_addresses

virtual function int get physical addresses (

uvm_reg addr t base addr,
uvm_reg addr t mem offset,
int unsigned n_bytes,

ref uvm reg addr t addr[]

This translates a local address into external addresses.

This id

entifies the sequence of addresses that need to be accessed physically to access the specified number

of bytg
each a

The re
A regi

s at the specified address within this address map. This returns the number of bytes of valid
cess.

urn in addr is a list of address in little endian order, with the granularity of the top-leyel addres
ter is specified using a base address with a mem_offset of 0. A location within.a‘\miemory is sp

using the base address of the memory and the index of the location within that menjory:

18.2.4.17 get_reg_by_offset

v

Return

This id
access

The n
functid

rtual function uvm reg get reg by offset(
uvm reg addr t offset,
bit read =1

s the register mapped at offset.

entifies the register located at the specified offset within this address map for the specified
This returns null if no such register is found: The default value of read shall be 1.

hodel needs to be locked using.(wvm_reg block::lock_model (see 18.1.2.5) to enab
nality.

18.2.4.18 get_mem_by_offset

v

Return

This id

rtual function(uym mem get mem by offset(
uvm_reg addf t offset

5 the mermory mapped at offset.

enfifies the memory located at the specified offset within this address map. The offset may 1
mory location in that memory This retirns null if no such memory is found

any m

data in

s map.
ecified

ype of

e this

efer to

The model needs to be locked using uvm_reg block::lock_model (see 18.1.2.5) to enable this
functionality.

18.2.5 Bus access

18.2.5.1 get_auto_predict

virtual function bit get auto predict()

Return

s the auto-predict mode setting for this map.
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18.2.5.2 set_auto_predict

virtual function void set auto predict(

bit on =1

Specifies the auto-predict mode for this map.

When

on is 1, the register model automatically updates its mirror (what it thinks should be in the DUT)

immediately after any bus read or write operation via this map. Before a uvm_reg::write (sece 18.4.4.9) or
uvm_reg::read operation (see 18.4.4.10) returns, the register’s uvm_reg::predict method (see 18.4.4.15) is

called

When

o update the mirrored value in the register. The default value of on shall be 1, which is TRUE,

bn is False (the default), bus reads and writes via this map do not automatically update/the’'mirgor. For

real-tithe updates to the mirror in this mode, connect a uvm_reg_predictor instance (se¢|19.3) to the bus
monitdr. The predictor takes observed bus transactions from the bus monitor, loeks)up the asspciated
uvm_neg register (see 18.4) given the address, then calls that register’s uvm_régypredict methed (see
18.4.4]15). While more complex, this mode captures all register read/write @ctivity, including any not

directl

18.2.9.3 set_check_on_read

v

Specif]

When

descendant from calls to uvm_reg::write (see 18.4.4.9) and uvm_reg::read (see 18.4.4.10).

rtual function void set check on read(
bit on =1

es the check-on-read mode for this map and all.of its submaps.

bn is 1, the register model automatically checks any value read back from a register or field pgainst

the cugrent value in its mirror and report any-discrepancy. This effectively combines the functionality of the

uvm_1
mode 1

When

At the
this mq

18.2.5

eg::read (see 18.4.4.10) and wym_ reg::mirror(UVM_CHECK) (see 18.4.4.14) methods. This
s useful when the register modelis used passively. The default value of on shall be 1, which is|TRUE.

bn is False (the default)jno’check is made against the mirrored value.

end of the read operation, the mirror value is updated based on the value that was read regardless of
de setting.

.4 get_transaction_order_policy

v

r{udl function uvm reg transaction order policy

Return:

get_transaction order policy()

s the transaction order policy.

18.2.5.5 set_transaction_order_policy

virtual function void set transaction order policy(

uvm_reg transaction order policy pol

Specifies the transaction order policy.
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18.3 uvm_reg_file

The register file abstraction base class.

A register file is a collection of register files and registers used to create regular repeated structures.
18.3.1 Class declaration

class uvm reg file extends uvm object

18.3.2 Methods

18.3.2.1 new
fuynction new (

string name = ""

Createp a new instance of a register file abstraction class with the specified name.

18.3.2.2 configure

fynction void configure (

uvm reg block blk parent,
uvm_reg file regfile parent,
string hdl path = ""

Configures a register file instance.
This specifies the parent block and registet.file of the register file instance. If the register file is instantiated
in a blpck, regfile parent is specified as7ull. If the register file is instantiated in a register file, blk [parent
shall bp the block parent of that register file and regfile parent is specified as that register file.
If the fegister file corresponds.to a hierarchical RTL structure, its contribution to the HDL path is specified

as the fidl_path. Otherwise, the register file does not correspond to a hierarchical RTL structure (i.p., it is
physichlly flattened) and‘does not contribute to the hierarchical HDL path of any contained registers.

18.3.3 Introspection

18.3.3.1 get) parent

virtual function uvm reg block get parent ()
Returns the parent block.
18.3.3.2 get_redfile

virtual function uvm reg file get regfile()
Returns the parent register file.

This returns null if this register file is instantiated in a block.
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18.3.4

18.3.4

Back door

.1 clear_hdl_path

function void clear hdl path (

)

string kind = "RTL"

This removes any previously specified HDL paths to the register file instance for the specified design

abstrac

18.3.42add—hdi—path

fu

)

This a
metho
duplic

18.3.4.3 has_hd|_path

f
)
This rd

no des
registe

18.3.4.4 get_hdl_path

fu

)

This rd
design
registe]

tion. The default value of kind shall be "RTL".

nction void add hdl path (
string path,
string kind = "RTL"

1ds the specified HDL path to the register file instance for the specifiéd design abstractio
I may be called more than once for the same design abstraction if\the register file is phy
ited in the design abstraction. The default value of kind shall be "RTRIY".

nction bit has hdl path (
string kind = ""

turns 7rue if the register file instance has a-HDL path defined for the specified design abstrac
gn abstraction is specified, it uses the default design abstraction specified for the nearest en
 file or block.

nction void get hdl path (
ref string pathsl$],
input string kind = ""

turns the(HDL path(s) defined for the specified design abstraction in the register file instanc
abstraction is specified, it uses the default design abstraction specified for the nearest en
I file 'or block. Only the component of the HDL paths that corresponds to the register file is re

n. This
sically

tion. If
closing

. If no
tlosing
turned,

not a fi

Il'hierarchical path. paths shall be a queue

18.3.4.5 get_full_hdI_path

function void get full hdl path (

)

ref string paths[$],
input string kind = ""

This returns the full hierarchical HDL path(s) defined for the specified design abstraction in the register file
instance. If no design abstraction is specified, it uses the default design abstraction specified for the nearest
enclosing register file or block. If any of the parent components have more than one path defined for the
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same design abstraction, there may be more than one path returned, even if only one path was defined for the
register file instance. paths shall be a queue.

18.3.4.6 get_default_hdl_path

function string get default hdl path()

This returns the default design abstraction for this register file instance. If a default design abstraction has
not been explicitly specified for this register file instance, it returns the default design abstraction for the
nearest register file or block ancestor. The default is "RTL".

18.3.4-Fset—defauit—hdi—path

fynction void set default hdl path (

Specifies the default design abstraction for this register file instance.

18.4 ivm_reg

The re

A regi

more address maps, each with different access rights and poligy.

18.4.1

cl

18.4.2

18.4.2

Create|

fy

string kind

bister abstraction base class.

ter represents a set of fields that are accessible as a single/entity. A register may be mapped to

Class declaration
ass uvm_reg extends uvm object
Methods
.1 new
5 a new instance and type-specific configuration.
nction new (

string namev= "",

int unsigned n bits,
int has/ coverage

This cileates an instance of a rPgiQfPf‘ abstraction class with the Qper‘iﬁed name

n_bits

specifies the total number of bits in the register. Not all bits need to be implemented.

one or

has_coverage specifies which functional coverage models are present in the extension of the register
abstraction class. Multiple functional coverage models may be specified by adding their symbolic names, as
defined by the uvm_coverage model e type (see 17.2.2.9).

18.4.2.2 configure

function void configure (

uvm_reg block blk parent,
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uvm _reg file regfile parent = null,
string hdl path = ""

This is an instance-specific configuration. It specifies the parent block of this register. This may also set a
parent register file for this register.

If the register is implemented in a single HDL variable, its name is specified as the hdl path. Otherwise, if
the register is implemented as a concatenation of variables (usually one per field), then the HDL path shall
be specified using the add_hdl_path (see 18.4.6.4) or add_hdl_path_slice (see 18.4.6.5) methods.

18.4.2 3 set_offset
virtual function void set offset (

uvm reg map map,

uvm reg addr t offset,

bit unmapped = 0

This nfodifies the offset of the register.

The offset of a register within an address map is set using the uvi_reg map::add_reg methqd (see
18.2.33). This method is used to modify that offset dynamically.

Modifying the offset of a register shall make the register modeKdiverge from the specification that was used
to creafe it. The default value of unmapped shall be 0.

18.4.2.4 uvm_reg_transaction_order_policy
uvm_ileg_transaction_order_policy has the following Methods.

order

pyre virtual function voigd Order (
ref uvm reg bus op g[¥]

The or{der function may reorder the sequence of bus transactions produced by a single uvm_reg tranpaction
(read/write) (see 18.4.4). This can be used in scenarios when the register width differs from the bug width
and onf register access\résults in a series of bus transactions. ¢ shall be a queue.

The figst item (Q)-of the queue is the first bus transaction; the last item ($) is the final transaction.

18.4.2.5‘unregister

virtual function void unregister (
uvm_reg map map

)
Removes the association that the current register instance resides in map.
18.4.3 Introspection
18.4.3.1 get_parent

virtual function uvm reg block get parent ()
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Returns the parent block.
18.4.3.2 get_redfile
virtual function uvm reg file get regfile()
Returns the parent register file.
This returns null if this register is instantiated in a block.

18.4.3.3 get_n_maps

virtual function int get n maps ()
Returnk the number of address maps where this register is mapped.
18.4.3.4 is_in_map
fynction bit is in map (
uvm reg map map
Returnfs 1 if this register is in the specified address map.
18.4.3.5 get_maps
virtual function void get maps (
ref uvm reg map maps[$]
Returnk all of the address maps where this gegister is mapped. maps shall be a queue.
18.4.3.6 get_rights
virtual function stxing get rights (
uvm reg map maps= null
Return the accessibility (“RW?”, “RO”, or “W0”) of this register in the given map.

If map|is nyllkand the register is mapped in only one address map, that address map is used. If map|is null
and th¢ register is mapped in more than one address map, the default address map of the parent block 1s used.

Whether a register field can be read or written depends on both the field’s configured access policy (see
18.5.4.6) and the register’s accessibility rights in the map being used to access the field.

If an address map is specified and the register is not mapped in the specified address map, an error message
shall be generated and “RW” is returned.

18.4.3.7 get_n_bits
virtual function int unsigned get n bits()

Returns the width, in bits, of this register.
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18.4.3.8 get_n_bytes
virtual function int unsigned get n bytes()

Returns the width, in bytes, of this register. Rounds up to next whole byte if the register is not a multiple
of 8.

18.4.3.9 get_max_size
static function int unsigned get max size()

Retu tha ooy iarioa At 10 bate of J11 onictarc
StRe-HCHR et DHS - Fe SISters:

18.4.3.10 get_fields
virtual function void get fields (

ref uvm reg field fields[$]

Fills the specified array with the abstraction class for all of the fields contained in this register. Figlds are
ordereql from least-significant position to most-significant position withid the register. fields shafl be a
queue.
18.4.3.11 get_field_by _name

virtual function uvm reg field get field by name (
string name

Returns the named field in this register.

Finds 3 field with the specified name in this-register and returns its abstraction class. If no fields are|found,
this refurns null.

18.4.3.12 get_offset

virtual function(uvm reg addr t get offset (
uvm reg mapimap = null

Returng the offset.of this register in an address map.

If map|is<wull and the register is mapped in only one address map, that address map is used. If map|is null
isterd i han e e e s used.

If an address map is specified and the register is not mapped in the specified address map, a warning
message shall be issued and -1 is returned.

18.4.3.13 get_address
virtual function uvm reg addr t get address (

uvm _reg map map = null

)

Returns the base external physical address of this register if accessed through the specified address map.
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If map is null and the register is mapped in only one address map, that address map is used. If map is null
and the register is mapped in more than one address map, the default address map of the parent block is used.

If an address map is specified and the register is not mapped in the specified address map, a warning
message shall be issued and -1 is returned.

18.4.3.14 get_addresses
virtual function int get addresses (

uvm reg map map = null,
ref uvm reg addr t addr[]

Identiffes the external physical address(es) of this register.

This c¢mputes all of the external physical addresses that need to be accessed to completely, read or wiite this
registef. The addressees are specified in little endian order. This returns the number of'bytes transfefred on
each a¢cess.

If map|is null and the register is mapped in only one address map, that addréss map is used. If map|is null
and th¢ register is mapped in more than one address map, the default addressimap of the parent block is used.

If an gddress map is specified and the register is not mapped in_the specified address map, a warning
message shall be issued and -1 is returned.

18.4.4 Access
18.4.4.1 get

virtual function uvm reg data t get (
nwn
4

string fname =
int lineno = 0

Returnks the desired value of the fields in the register. This does not actually read the value of the regjister in
the degign, only the desired value in the abstraction class. Unless set to a different value using uvm_reg::set
(see 14.4.4.2), the desired Value and the mirrored value are identical. The default value of lineno shall be 0.

Use the uvm_reg::read (sece 18.4.4.10) or uvi_reg::peek (sece 18.4.4.12) methods to retrieve the actual
register value.

If the fegistér contains write-only fields, the desired/mirrored value for those fields are the value last pritten
and prpstined to reside in the bits implementing these fields. Although a physical read operation|would
return bUlllCLhi[lg L‘liffClC[lL fUI Lht?bt: ﬁClL‘lb, l.hC ICLUIIICL‘I Vd‘lut? ib LhC auual COIILCIIL.

18.4.4.2 set

virtual function void set (
uvm reg data t value,
string fname = "",
int lineno = 0

Specifies the desired value of the fields in the register. This does not actually set the value of the register in
the design, only the desired value in its corresponding abstraction class in the register model. Use the
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uvm_reg::update method (see 18.4.4.13) to update the actual register with the mirrored value or the
uvm_reg::write method (see 18.4.4.9) to specify the actual register and its mirrored value. The default
value of /ineno shall be 0.

Unless this method is used, the desired value is equal to the mirrored value.

Refer to 18.5.5.2 for more details on the effect of setting mirror values on fields with different access
policies.

To modify the mirrored field values to a specific value, and thus use the mirrored values as a scoreboard for
the register values in the DUT, use the uvm_reg::predict method (see 18.4.4.15).

18.4.J.3 get_mirrored_value

virtual function uvm reg data t get mirrored value(
string fname =
int lineno = 0

Returns the mirrored value of the fields in the register. This does not actually fead the value of the regjister in
the dedign. The default value of /ineno shall be 0.

If the register contains write-only fields, the desired/mirrored valuedor those fields are the value last pvritten
and pr¢sumed to reside in the bits implementing these fields.

Althoygh a physical read operation would return something\different for these fields, the returned value is
the actpal content.

18.4.4.4 needs_update
virtual function bit needs update ()
Returns 1 if any of the fields need updating.
See 18]5.5.8 for details. Use uvm_reg::update (see 18.4.4.13) to actually update the DUT register.
18.4.4.5 reset
virtual functiodon void reset(

string-Xkind = "HARD"

Resets|thedesired/mirrored value for this register.

This sets the desired and mirror value of the fields in this register to the reset value for the specified reset
kind. The default value of kind shall be "HARD". See 18.5.5.4 for more details.

It also resets the semaphore that prevents concurrent access to the register. This semaphore needs to be
explicitly reset if a thread accessing this register array was killed before the access was completed.

18.4.4.6 get_reset

virtual function uvm reg data t get reset(
string kind = "HARD"
)
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Returns the specified reset value for this register; this returns the reset value for this register for the specified
reset kind. The default value of kind shall be "HARD".

18.4.4.7 has_reset

virtual function bit has reset(
string kind = "HARD",
bit delete = 0

Checks if any field in the register has a reset value specified for the specified reset kind. The default value of
kind shallbe "HARD"

If deldfe is TRUE, this removes the reset value, if any. The default value of delete shall b& 0y which is
FALSH.

18.4.4.8 set_reset

virtual function void set reset(
uvm_reg data t value,
string kind = "HARD"

Speciffes or modifies the reset value for all the fields in the register)corresponding to the cause specified by
kind. The default value of kind shall be "HARD".

18.4.4.9 write

virtual task write(

output uvm status e status,

input uvm reg data t value,

input uvm door e path = UVM DEFAULT DOOR,
input uvm reg map map =\null,

input uvm sequence base€ parent = null,
input int prior = -%y

input uvm objectiextension = null,
input string fname = "",

input int linerio = 0

This itfitiates a write (using value for data) to the register in the design that corresponds to this abstraction
class ipstange:

The wtité-ay be performed using either front-door or back-door operations (as defined by path). If back
door is specified, the effect of writing the register through a physical access is mimicked. For example, read-
only bits in the register will remain unchanged.

If front door is specified, and if the register is mapped in more than one address map, an address map shall
be specified. The value of parent sequence and extension are set into the uvm_reg_item (see 19.1.1), which
is provided to the uvm_reg frontdoor (see 19.4.2) or uvm_reg_backdoor (see 19.5) associated with this
request. If the built-in front door is being used and parent is not null, the bus item returned by the
uvm_reg_adapter (see 19.2.1) shall be started as a child of parent. If the built-in front door is used, the bus
item returned by the adapter shall be started with the priority prior. Optionally, users may provide additional
information for the physical access with the extension argument. The status output argument reflects the
success or failure of the operation.
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The filename (fname) and line number (/ineno) arguments are available for an implementation to use for
debug purposes only; their value shall have no functional effect on the outcome of this method.

This method is affected by the auto-prediction configuration value (see 18.2.5.2).

18.4.4.10 read

virtual task read(

output uvm status_ e status,
output uvm reg data t value,
input uvm door e path = UVM DEFAULT DOCR,

lnoub Uvmres Mmal-Malo———nil ]
T — b T T 7

This rg

The re
door 1
clear-g

If fron
be spe
is proy
reques
uvm_x
item rd
inform
succes

The fi
debug

This n

18.4.4.11 poke

v

input uvm sequence base parent = null,
input int prior = -1,

input uvm object extension = null,
input string fname = "",

input int lineno = 0

hd may be performed using either front-door or back-door operations (as defined by path).
specified, the effect of reading the register through a physical access is mimicked. For ex
n-read bits in the registers are set to zero (0).

door is specified, and if the register is mapped in more than one address map, an address md
ified. The value of parent sequence and extension-are set into the uvm_reg_item (see 19.1.1)
ided to the uvm_reg_frontdoor (see 19.4.2) of uvm_reg_backdoor (see 19.5) associated w|
. If the built-in front door is being used ‘and parent is not null, the bus item returned
eg_adapter (see 19.2.1) shall be started-as a child of parent. If the built-in front door is used,
turned by the adapter shall be started'with the priority prior. Optionally, users may provide adg
ation for the physical access with-the extension argument. The status output argument refld
5 or failure of the operation.

ename (frame) and line'number (/ineno) arguments are available for an implementation to
purposes only; their(value shall have no functional effect on the outcome of this method.

ethod is affected by the auto-prediction configuration value (see 18.2.5.2).

rt@al task poke(

ads and returns the current value from the register in the design that corrésponds to this abstraction
class ifstance.

f back
ample,

p shall
which
th this
by the
he bus
itional
cts the

ise for

OUCpUC UvmM _Status_€ status,

input uvm reg data t value,

input string kind = "",

input uvm sequence base parent = null,
input uvm object extension = null,
input string fname = "",

input int lineno = 0

This deposits the value in the DUT register corresponding to this abstraction class instance, as is, using a
back-door access. Uses the HDL path for the design abstraction specified by kind. The value of parent
sequence and extension are set into the uvm_reg item (see 19.1.1), which is provided to the
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uvm_reg_backdoor::read (see 19.5.2.7) and uvm_reg_backdoor::write (see 19.5.2.6) methods. The
status output argument reflects the success or failure of the operation.

The filename (fiame) and line number (/ineno) arguments are available for an implementation to use for
debug purposes only; their value shall have no functional effect on the outcome of this method.

This method is affected by the auto-prediction configuration value (see 18.2.5.2).
18.4.4.12 peek

virtual task peek(

ouctput U lLL_DLaLu _C o LdlLUS,

input uvm reg data t value,

input string kind = "",

input uvm sequence base parent = null,
input uvm object extension = null,
input string fname = "",

input int lineno = 0

This samples the value in the DUT register corresponding to this abstraction class instance using 3 back-
door apcess. The register value is sampled, not modified. Uses the HDL' path for the design abstraction
specified by kind. The value of parent sequence and extension are set into the uvm_reg_item (see 19.1.1),
which |is provided to the uvm_reg_backdoor::read method. The§#utus output argument reflects the guccess
or failyre of the operation.

The filename (fname) and line number (lineno) arguments are available for an implementation to pise for
debug purposes only; their value shall have no functional effect on the outcome of this method.

This mjethod is affected by the auto-prediction cénfiguration value (see 18.2.5.2).

18.4.4.13 update

virtual task update (

output uvm status .e status,

input uvm door \path = UVM DEFAULT DOCR,
input uvm reg(map map = null,

input uvm seg@ience base parent = null,

input int. prior = -1,

input uvm-object extension = null,
input\string fname = "",

input int lineno = 0

Updates the content of the register in the design with the mirrored value. Use the method
uvm_reg::needs_update (see 18.4.4.4) to determine if an update is necessary.

The update may be performed using either front-door or back-door operations (as defined by path). If back
door is specified, the effect of writing the register through a physical access is mimicked (see 18.4.4.11). For
example, read-only bits in the register will remain unchanged.

If front door is specified, and if the register is mapped in more than one address map, an address map shall
be specified. The value of parent sequence and extension are set into the uvm_reg_item (see 19.1.1), which
is provided to the uvm_reg frontdoor (see 19.4.2) or uvm_reg_backdoor (see 19.5) associated with this
request. If the built-in front door is being used and parent is not null, the bus item returned by the
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uvm_reg_adapter (see 19.2.1) shall be started as a child of parent. If the built-in front door is used, the bus
item returned by the adapter shall be started with the priority prior. Optionally, users may provide additional
information for the physical access with the extension argument. The status output argument reflects the
success or failure of the operation.

The filename (fname) and line number (/ineno) arguments are available for an implementation to use for
debug purposes only; their value shall have no functional effect on the outcome of this method.

This method performs the reverse operation of uvm_reg::mirror (see 18.4.4.14).

18.4.4.14 mirror

virtual task mirror(
output uvm status_e status,

This rd
is UVM
18.4.4

The m|
back (
18.4.4

If fron
be spe
is proy
reques
uvm_J
item rd
inform|
succes

The fi
debug

input uvm check e check = UVM NO CHECK,
input uvm door e path = UVM DEFAULT DOOR,
input uvm reg map map = null,

input uvm sequence base parent = null,
input int prior = -1,

input uvm object extension = null,

input string fname = "",

input int lineno = 0

ads the register and optionally compares the read back value'with the current mirrored value i
| CHECK (see 17.2.2.3). The mirrored value is then updated using the uvm_reg::predict meth
15), based on the read back value.

frroring may be performed using either front-door or back-door operations (as defined by p
oor is specified, the effect of writing the register through a physical access is mimickd
11). The content of write-only fields is-thirrored and optionally checked.

door is specified, and if the register is mapped in more than one address map, an address md
ified. The value of parent sequence and extension are set into the uvm_reg_item (see 19.1.1)
ided to the uvm_reg_frontdoor (sec 19.4.2) or uvm_reg_backdoor (see 19.5) associated w|
. If the built-in front door is being used and parent is not null, the bus item returned
eg_adapter (see 19/2:]) shall be started as a child of parent. If the built-in front door is used,
turned by the adapter shall be started with the priority prior. Optionally, users may provide add
ation for the physical access with the extension argument. The status output argument refld
5 or failure 6fthe operation.

ename (fname) and line number (/ineno) arguments are available for an implementation to
putposes only; their value shall have no functional effect on the outcome of this method.

[ check
bd (see

ath). If
d (see

p shall
which
th this
by the
he bus
itional
cts the

ise for

If check is specified as UVM_CHECK, an error message shall be generated if the current mirrored value does
not match the read back value. Any field whose check has been disabled with uvm_reg_field::set compare

(see 18.5.5.15) shall not be considered in the comparison.
This method performs the reverse operation of uvm_reg::update (see 18.4.4.13).
18.4.4.15 predict

virtual function bit predict (
uvm reg data t value,

uvm_reg byte en t be = -1,
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uvm predict e kind = UVM PREDICT DIRECT,
uvm _door e path = UVM FRONTDOOR,

uvm reg map map = null,

string fname = "",

int lineno = 0

Updates the mirrored and desired value for this register. The default value of be shall be —1. The

default

value of kind shall be UVM_PREDICT DIRECT. The default value of path shall be UVM FRONTDOOR.

The default value of /ineno shall be 0.

This pfedicrs . destredval threfiets . ‘ ‘ l fredot

on a spjecified address map, or based on a calculated value. See 18.5.5.17 for more details.
This rqturns TRUE if the prediction was successful for each field in the register.
18.4.4.16 is_busy
fynction bit is busy()
Returns 1 if the register is currently being read or written.
18.4.5 Front door
18.4.5.1 get_frontdoor
fynction uvm reg frontdoor get frontdoer (
uvm reg map map = null
Returng the user-defined front door for this.register.

If nullf no user-defined front dootr” has been defined. A user-defined front door is defined by us
uvm_1eg::set_frontdoor method (see 18.4.5.2).

If the negister is mapped in\multiple address maps, an address map shall be specified.
18.4.5.2 set_frontdoor
fynction=wvoid set frontdoor (

uvm/reg frontdoor ftdr,
yvm reg map map = null,

l value

ng the

string fname = "",
int lineno = 0

Specifies a user-defined front door for this register. The default value of /ineno shall be 0.

By default, registers are mapped linearly into the address space of the address maps that instantiate them. If
registers are accessed using a different mechanism, a user-defined access mechanism shall be defined and

associated with the corresponding register abstraction class.

If the register is mapped in multiple address maps, an address map shall be specified.
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18.4.6 Back door
18.4.6.1 get_backdoor
function uvm reg backdoor get backdoor (
bit inherited =1
Returns the user-defined back door for this register.

If null, no user-defined back door has been defined. A user-defined back door is defined by using the
uvim_reg::set_backdoor method (see 15.4.0.1).

If inhdrited is TRUE, this returns the back door of the parent block if none have been specified for this
registef. The default value of inherited shall be 1, which is TRUE.

18.4.6.2 set_backdoor

fynction void set backdoor (
uvm_reg backdoor bkdr,
string fname = "",
int lineno = 0

Specifies a user-defined back door for this register.The defaultvalue of /ineno shall be 0.

By default, registers are accessed via the built-in stting-based DPI routines if an HDL path has been
specifipd using the uvm_reg::configure (see 18.3.2.2) or uvim_reg::add_hdl_path (see 18.4.6.4) m¢thods.

If thi default mechanism is not suitable™(e.g., because the register is not implemented i pure
SystemVerilog) a user-defined access mechanism needs to be defined and associated with the corresppnding
registef abstraction class. A user-defined back door is required if an active update of the mirror jof this
registef abstraction class, based on/observed changes of the corresponding DUT register, is used.

18.4.6.3 clear_hdl_path

fynction voidgckear hdl path (
string kind = "RTL"

Deletep any"\HDL paths. The default value of kind shall be "RTL".

This removes any previously specified HDL path to the register instance for the specified design abstraction.

18.4.6.4 add_hdI_path
function void add hdl path (

uvm _hdl path slice slices[],
string kind = "RTL"

Adds the specified HDL path to the register instance for the specified design abstraction. The default value
of kind shall be "RTL".
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This method may be called more than once for the same design abstraction if the register is physically
duplicated in the design abstraction.

18.4.6

.5 add_hdlI_path_slice

function void add hdl path slice(

)

string name,
int offset,
int size,

bit first = 0,

string kind "RTL"

Appen|
abstrad
The d¢g
18.4.6
fu
)
Check

This rg
design

18.4.6

fu

)

Return

This rg
only th
be a qy

If no d

(s the specified HDL slice to the HDL path of the register instance for the speeified
tion. If first is TRUE, this starts the specification of a duplicate HDL implementationdf the r
fault value of first shall be 0, which is FALSE. The default value of kind shall be "RIL".
.6 has_hdI_path
nction bit has hdl path (

string kind = ""

if a HDL path is specified.

turns True if the register instance has a HDL path defined for the specified design abstractiof
abstraction is specified, it uses the default design abstraction specified for the parent block.

.7 get_hdl_path
nction void get hdl path (
ref uvm hdl path concatJpaths[$],
input string kind = ""
5 the incremental HDL path(s).
turns the HDL pdth(s) defined for the specified design abstraction in the register instance. It
e component @f the HDL paths that corresponds to the register, not a full hierarchical path. pat

cuc.

bsignrabstraction is specified, the default design abstraction for the parent block is used.

design
pgister.

0. If no

returns
s shall

18.4.6

-S-get-hei—path—kineds

function void get hdl path kinds (

)

ref string kinds[$]

Returns any design abstractions for which HDL paths have been defined. kinds shall be a queue.

18.4.6.9 get_full_hdI_path

function void get full hdl path (

ref uvm_hdl path concat paths[S],
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input string kind = "",

input string separator = "."

Returns the full hierarchical HDL path(s).

This returns the full hierarchical HDL path(s) defined for the specified design abstraction in the register
instance. There may be more than one path returned even if only one path was defined for the register
instance, if any of the parent components have more than one path defined for the same design abstraction.
paths shall be a queue.

Ifno d
each i

18.4.6

v

User-d

The inj
for this

18.4.6

v

User-d

This o

18.4.6

v

User-d

This W

ESign abstraction s specitied, the detault design abstraction 10T each ancestor block is used 1o 1
cremental path. The default value of separator shall be " . ".

.10 backdoor_read

rtual task backdoor read(
uvm_reg item rw

efined back-door read access.

plementation shall use the UVM HDL back-door access support routines (see 19.6) to perform
register.

.11 backdoor_write
rtual task backdoor write(
uvm reg item rw
cfined back-door write access.
errides the default string-based DPI back-door access write for this register type.
.12 backdoor_watch
rtual task‘backdoor watch ()

efined DUT register change monitor.

etrieve

aread

ue and

atehés the DUT register corresponding to this abstraction class instance for any change in val

return when a value change occurs.

18.4.7 Coverage

18.4.7.1 include_coverage

static function void include coverage (

string scope,
uvm reg cvr t models,
uvm object accessor = null
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Specifies which coverage model shall be included in various block, register, or memory abstraction class
instances.

The coverage models are specified by ORing or adding the uvm_coverage model e coverage model
identifiers (see 17.2.2.9) corresponding to the coverage model to be included.

The scope specifies a hierarchical name or pattern identifying a block, memory, or register abstraction class
instances. Any block, memory, or register whose full hierarchical name matches the specified scope shall
have the specified functional coverage models included in them.

The scope can be specified as a POSIX® regular expression or simple pattern. See C.2.4 for more details.”

The s
uvm_J

uvm_ 1

18.4.7

P

Model
uvm_J(
registe

18.4.7

v

Specifi
This a
by add
17.2.2
This m

18.4.7

pecification of which coverage model to include in which abstraction class is store
eg_cvr_t resource (see 17.2.1.6) in the uvm_resource_db resource database (see~C.3:2),
eg: : scope namespace.

.2 build_coverage

otected function uvm reg cvr t build coverage (

uvm reg cvr_t models

5 are specified by adding the symbolic value of individual coverage model as defi
overage_model e (see 17.2.2.9). This returns the sumof“all coverage models to be built
' model.
.3 add_coverage
rtual protected function void add coverage (

uvm_reg cvr_ t models
es that additional coverage models are available.
lds the specified coverage model to the coverage models available in this class. Models are sp
ing the symbolic valie of individual coverage model as defined in uvm_coverage model]
D).

cthod shall©nly be called in the constructor of subsequently derived classes.

.4 has .coverage

I in a
in the

hed in
in the

ecified
e (see

letyal function Bbit haog ﬁmrar:ge/

uvm _reg cvr_ t models

Checks if the register has coverage model(s).

This returns True if the register abstraction class contains a coverage model for all of the models specified.
Models are specified by adding the symbolic value of individual coverage model as defined in
uvm_coverage model e (see 17.2.2.9).

"POSIX is a registered trademark in the U.S. Patent & Trademark Office, owned by The Institute of Electrical and Electronics
Engineers, Incorporated.
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18.4.7

.5 get_coverage

virtual function bit get coverage (

uvm _reg cvr t is on

Checks if coverage measurement is on.

This returns 1 if measurement for all of the specified functional coverage models are currently on. Multiple
functional coverage models can be specified by adding the functional coverage model identifiers.

See 18§

18.4.7

v

Turns

4.7.U fUl IIUIcC L‘lCLailb.
.6 set_coverage
rtual function uvm reg cvr t set coverage (

uvm_reg cvr_t is on

bn coverage measurement.

This tyrns the collection of functional coverage measurements on or(off for this register. The fun)

coveral
coveral
the fur
the su
This m
abstrad
18.4.7
18.4.7

johi

This i

This m

pe model identifiers (see 17.2.2.9). Multiple functional egverage models can be specified by
ctional coverage model identifiers. All other functional coverage models are turned off. This
h of all functional coverage models whose measurefiients were previously on.

ethod can only control the measurement of furictional coverage models that are present in the
tion classes, then enabled during construction. See the uvm_reg::has _coverage metho
4) to identify the available functional coverage models.

.7 sample

otected virtual function void sample (
uvm reg data t data,
uvm_reg data g~byte en,
bit is ready
uvm_ reg map map

a functional coverage measurement method.

ictional

pe measurement is turned on for every coverage model specified using uvm_coverage mjodel_e

adding
returns

egister
d (see

bd data

ethod is invoked by the register abstraction class whenever it is read or written with the specifi

via the specified address map. It is invoked after the read or write operation has completed, but before the

mirror

has been updated.

Empty by default, this method may be extended by the abstraction class generator to perform the required
sampling in any provided functional coverage model.

18.4.7.8 sample_values

virtual function void sample values ()

This is

a functional coverage measurement method for field values.
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This method is invoked by the user or by the uvm_reg_block::sample_values method (see 18.1.4.7) of the
parent block to trigger the sampling of the current field values in the register-level functional coverage
model.

This method may be extended by the abstraction class generator to perform the required sampling in any
provided field-value functional coverage model.

18.4.8 Callbacks

18.4.8.1 pre_write

virtual task pre write(
uvm reg item rw
Called|before register write.

If the dpecified data value, access path, or address map are modified, the updated.data value, access path, or
addresp map is used to perform the register operation. If the status is modified to anything oth¢r than
UVM_ IS OK (see 17.2.2.1), the operation is aborted.

The repistered callback methods are invoked after the invocatiop-efithis method. All register callbagks are
executpd before the corresponding field callbacks.

18.4.8.2 post_write
virtual task post write(
uvm reg item rw
Called|after register write.
If the gpecified status is modified,.the updated status is returned by the register operation.

The registered callback methods are invoked before the invocation of this method. All register callbafks are
executpd before the cotresponding field callbacks.

18.4.8.3 pre_read

vintdal task pre read(

Uvm_reg item rw

Called before register read.

If the specified access path or address map are modified, the updated access path or address map is used to
perform the register operation. If the status is modified to anything other than UVM IS OK (see 17.2.2.1),
the operation is aborted.

The registered callback methods are invoked after the invocation of this method. All register callbacks are
executed before the corresponding field callbacks.
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18.4.8.4 post_read

virtual task post read(

)

uvm_reg item rw

Called after register read.

If the specified read back data or status is modified, the updated read back data or status is returned by the
register operation.

The regi alback-neth o
executpd before the corresponding field callbacks.

18.5 yvm_reg_field
The figld abstraction class.
A field represents a set of bits that behave consistently as a single entity.

A field is contained within a single register, but may have different access policies depending on the 4
map uged to access the register (thus the field).

18.5.1 Class declaration
class uvm reg field extends uvm object

18.5.2 Common methods

rgnd uvm reg data t value

This i§ a mirrored field value; itrcan be sampled in a functional coverage model or constrained
randorized.

18.5.3 Methods

18.5.3

fu

value

.1 new

nctioeniiew (
stirimg name = "uvm reg field"

acks are

ddress

when

Initializes a new field instance.

18.5.3.2 configure

function void configure (

uvm_reg parent,

int unsigned size,
int unsigned 1lsb pos,
string access,

bit volatile,

uvm reg data t reset,
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bit has_reset,
bit is rand,
bit individually accessible

This is an instance-specific configuration.

It specifies the parent register of this field, its size in bits, the position of its LSB within the register relative
to the LSB of the register, its access policy, volatility, “HARD” reset value, whether the field value is
actually reset (the reset value is ignored if FALSE), whether the field value may be randomized and whether
the field is the only one to occupy a byte lane in the register.

See 18]5.4.6 for a specification of the predefined field access policies.
If the field access policy is a predefined policy and NOT one of “RW”, “WRC”, “WRS” ,.MQ”, “W1”, or
“WO11, the value of is_rand is ignored and the rand mode for the field instance is turhed off §ince it
cannot|{be written.
18.5.4 Introspection
18.5.4.1 get_parent

virtual function uvm reg get parent ()
Returnk the parent register.
18.5.4.2 get_Isb_pos

virtual function int unsigned get_slsb pos ()

Returns the position of the field.

This r¢turns the index of the least significant bit (LSB) of the field in the register that instantiates| it. An
offset ¢f 0 indicates a field that is aligned with the LSB of the register.

18.5.4.3 get_n_bits
virtual function int unsigned get n bits()

Returnp the width, )in number of bits, of the field.

18.5.1.4 get_max_size

static function int unsigned get max size()
Returns the width, in number of bits, of the largest field.
18.5.4.5 get_access
virtual function string get access(
uvm reg map map = null

)

Returns the access policy of the field.
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This returns the current access policy of the field when written and read through the specified address map.
If the register containing the field is mapped in multiple address maps, an address map shall be specified.
The access policy of a field from a specific address map may be restricted by the register’s access policy in
that address map, e.g., a RW field may only be writable through one of the address maps and read-only
through all of the other maps.

If the field access contradicts the map’s access value (e.g., a field access of WO and map access value of RO),
the method’s return value is "NOACCESS" (see 18.5.4.6).

18.5.4.6 set_access

-

)

Modifj

— - — ] -
Toa T CUOITCTIoT CrriTg STt _dcceceoss

string mode

es the access policy of the field to the specified one and return the previous access policy.

The predefined access policies are as follows (W = write; R= read). The effects'0f a read operat

applie
value 4
value;

a)
b)
c)
d)
e)
f)
g)
h)
i)
i)
k)
)

| after the current value of the field is sampled. The read operation returfisythe current value,

ffected by the read operation (if any). For R, the “no effect” behavior(either returns 0’s or thd

an “error” needs to define an error for negative testing.

“RO”—W: no effect, R: no effect.

“RW”—W: as is, R: no effect.

“RC”—W: no effect, R: clears all bits.

“RS”—W: no effect, R: sets all bits.

“WRC”—W: as is, R: clears all bits.

“WRS”—W: as is, R: sets all bits.

“WC”—W: clears all bits, R: no effecf:

“WS”—W: sets all bits, R: no effect:

“WSRC”—W: sets all bits, Riclears all bits.

“WCRS”—W: clears all bits, R: sets all bits.

“W1C”—W: 1/0 cleats/no effect on matching bit, R: no effect.
“W1S”—W: 1/0 sets/no effect on matching bit, R: no effect.
“WI1T”—W: 4/0-toggles/no effect on matching bit, R: no effect.
“WOC”—W.1/0 no effect on/clears matching bit, R: no effect.
“WO0S?=W: 1/0 no effect on/sets matching bit, R: no effect.
“WOT”—W: 1/0 no effect on/toggles matching bit, R: no effect.

on are
hot the
return

“WI1SRC”—W: 1/0 sets/no effect on matching bit, R: clears all bits.

“WI1CRS”—W: 1/0 clears/no effect on matching bit, R: sets all bits.
“WOSRC”—W: 1/0 no effect on/sets matching bit, R: clears all bits.
“WOCRS”—W: 1/0 no effect on/clears matching bit, R: sets all bits.

“WO”—W: as is, R: error.

“WOC”—W: clears all bits, R: error.

“WOS”—W: sets all bits, R: error.

“W1”—W: first one after HARD reset is as is, other W have no effects, R: no effect.
“WO1”—W: first one after HARD reset is as is, other W have no effects, R: error.
“NOACCESS”—W: no effect, R: no effect.
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It is important to remember that modifying the access of a field makes the register model diverge from the
specification that was used to create it.

18.5.4.7 define_access

static function bit define access(
string name

Defines a new access policy value.

Becau v ﬂ\,‘ld daululls5 PU‘li\zi\ab alrv Dy\u\ziﬁ\ud Ubills Dtlills valu\.o, t‘ll\.&l\.« iD jeivy vva_y fUl S)’bt\.«lll‘v’\.«l;‘lué tU \4 rify if
a specjfic access value is valid or not. To help catch typing errors, user-defined access values“shall be
definedl using this method to avoid being reported as an invalid access policy.

The name of field access policies are always converted to all uppercase.

This r¢turns TRUE if the new access policy was not previously defined. It returis FALSE otherwise, but
does npt issue an error message.

18.5.4.8 is_known_access

virtual function bit is known access (
uvm reg map map = null
Checks if the access policy is a built-in one.

This r¢turns TRUE if the current access policy ofithe field, when written and read through the specified
addresp map, is a built-in access policy.

18.5.4.9 set_volatility

virtual function void set volatility(
bit volatile

Modififes the volatilityvof'the field (volatile) to the specified one.

It is important to rémember that modifying the volatility of a field makes the register model diverge fijom the
specification.that was used to create it.

18.5.4.10'is_volatile

virtual function bit is volatile()
Indicates if the field value is volatile. UVM uses the IEEE Std 1685™ definition of “volatility” [B3 3

If TRUE, the mirrored value in the register cannot be trusted. This typically indicates a field whose change
in value cannot be observed by UVM. The nature or cause of the change is not specified.

If FALSE, the mirrored value in the register can be trusted.

8The numbers in brackets correspond to those of the bibliography in Annex A.
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18.5.5 Access
18.5.5.1 get

virtual function uvm reg data t get(
string fname = "",
int lineno = 0

)
Returns the desired value of the field. The default value of lineno shall be 0.

This dq
Unlesd set to a different value using uvm_reg_field::set (see 18.5.5.2), the desired value and the miirrored
value gre identical. Use the uvm_reg field::read (see 18.5.5.10) or uvm_reg_field::peek (seg 18.5.5.12)
methodls to retrieve the actual field value.

If the field is write-only, the desired/mirrored value is the value last written and presumed to residg in the
bits injplementing it. Although a physical read operation would return something-different, the r¢turned
value if the actual content.

18.5.9.2 set

virtual function void set(
uvm reg data t value,
string fname = "",

int lineno = 0

)

Sets thie desired value for this field to the specifiedivalue modified by the field access policy. This dpes not
actuallly set the value of the field in the design; only the desired value in the abstraction class. Use the
uvm_reg::update method (see 18.4.4.13)~to update the actual register with the desired value |or the
uvm_neg_field::write method (see 18.5.5.9) to actually write the field and update its mirrored valye. The
defaulf value of /ineno shall be 0.

The fifal desired value in theumirror is a function of the field access policy and the set value, just like a
normal physical write operation to the corresponding bits in the hardware. As such, this method|[when
eventuplly followed by acalt’'to uvm_reg::update (see 18.4.4.13)] is a zero-time functional replacenfent for
_reg_field::write method (see 18.5.5.9). For example, the desired value of a read-only field is not
d by this nféthod and the desired value of a write-once field can only be set if the field has pot yet
ritten to_Using a physical (for example, front-door) write operation.

uvm-reg_field::predict (see 18.5.5.17) to modify the mirrored value of the field.

18.5.5.3 get_mirrored_value
virtual function uvm reg data t get mirrored value (
string fname = "",
int lineno = 0
)

Returns the mirrored value of the field. The default value of /ineno shall be 0.

This does not actually read the value of the field in the design, only the mirrored value in the abstraction
class.
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If the field is write-only, the desired/mirrored value is the value last written and presumed to reside in the
bits implementing it. Although a physical read operation would something different, the returned value is the
actual content.

18.5.5.4 reset

virtual function void reset(
string kind = "HARD"

Resets the desired and mirrored value for this field.

This s¢ts the desired and mirror value of the field to the reset event specified by kind. If the field dpes not
have afreset value specified for the specified reset kind, the field is unchanged. The default\value pf kind
shall bp "HARD".

This does not actually reset the value of the field in the design, only the valu¢.mirrored in the field
abstradtion class.

Write-pnce fields can be modified after a “HARD” reset operation.
18.5.8.5 has_reset
virtual function bit has reset(

string kind = "HARD",
bit delete = 0

Check]|if the field has a reset value specified. Thé/default value of kind shall be "HARD".

Return| TRUE if this field has a reset valuc¢ispecified for the specified reset kind. If delete is TRUE, rgmoves
the respt value, if any. The default valye of delete shall be 0, which is FALSE.

18.5.5.6 get_reset

virtual functiom\uvm reg data t get reset(
string kind =" "HARD"

Returnks the specified reset value for this field.

This rqtums the reset value for this field for the specified reset kind. It returns the current field value is no
reset value has been specified for the specified reset event. The default value of kind shall be "HARD".

18.5.5.7 set_reset

virtual function void set reset(
uvm reg data t value,
string kind = "HARD"

Specifies or modifies the reset value for this field corresponding to the cause specified by kind. The default
value of kind shall be "HARD".
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18.5.5.8 needs_update

virtual function bit needs update ()

Checks if the abstract model contains different desired and mirrored values.

If a desired field value has been modified in the abstraction class without actually updating the field in the
DUT, the state of the DUT (and more specifically, what the abstraction class thinks the state of the DUT is)
is outdated. This method returns TRUE if the state of the field in the DUT needs to be updated to match the
desired value. The mirror values or actual content of DUT field are not modified. Use uvm_reg::update
(see 18.4.4.13) to actually update the DUT field.

18.5.9.9 write

v

This W

The w
door i1

If fron
be spe
is proy
reques
uvm_x
item re
inform
succes

rtual task write (
output uvm status_e status,
input uvm reg data t value,
input uvm door e path = UVM DEFAULT DOOR,
input uvm reg map map = null,
input uvm sequence base parent = null,
input int prior = -1,
input uvm object extension = null,
input string fname = "",

input int lineno = 0

rites the value in the DUT field that corresponds to this abstraction class instance.

fite may be performed using eitherfront-door or back-door operations (as defined by path).

door is specified, and.if\the register is mapped in more than one address map, an address md
ified. The value of pakent sequence and extension are set into the uvm_reg_item (see 19.1.1)
ided to the uvm_reg frontdoor (see 19.4.2) or uvm_reg_backdoor (see 19.5) associated w|
. If the builtzin front door is being used and parent is not null, the bus item returned
eg_adapter{see 19.2.1) shall be started as a child of parent. If the built-in front door is used,
turned by the adapter shall be started with the priority prior. Optionally, users may provide add
ation for the physical access with the extension argument. The status output argument refld
5 orlfailure of the operation.

f back

specified, the effect of writing\the register through a physical access is mimicked. For example,
read-only bits in the register will remain’ unchanged.

p shall
which
th this
by the
he bus
itional
cts the

The filename (fiame) and line number (/ineno) arguments are available for an implementation to use for
debug purposes only; their value shall have no functional effect on the outcome of this method.

If a front-door access is used, and if the field is the only field in a byte lane and if the physical interface
corresponding to the address map used to access the field supports byte-enabling, then only the field is
written. Otherwise, the entire register containing the field is written and the mirrored values of the other
fields in the same register are used in a best effort not to modify their value. If a back-door access is used, a
peek-modify-poke process is used in a best effort not to modify the value of the other fields in the register.

This method is affected by the auto-prediction configuration value (see 18.2.5.2).
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18.5.5.10 read

virtual task read (

output uvm status e status,

output uvm reg data t value,

input uvm door e path = UVM DEFAULT DOOR,
input uvm reg map map = null,

input uvm sequence base parent = null,

input int prior = -1,

input uvm object extension = null,
input string fname = "",

input int lineno = 0

This rd

The re
door i
clear-g

If fron
be spe
is proy
reques
uvm_J
item rd
inform|
succes

The fi
debug

If a fr
corresj
Otherw

same fegister are updated. If asback-door access is used, the entire containing register is peeked 4

mirror

This mnj

18.5.8.11 poke

v

ads and returns the value in the DUT field that corresponds to this abstraction class instance.

hd may be performed using either front-door or back-door operations (as defited by path).
specified, the effect of reading the register through a physical access is mimicked. For ex
n-read field bits are set to zero (0).

door is specified, and if the register is mapped in more than one address map, an address md
ified. The value of parent sequence and extension are set into théuvm_reg_item (see 19.1.1)
ided to the uvm_reg_frontdoor (see 19.4.2) or uvm_reg_backdoor (see 19.5) associated w|
. If the built-in front door is being used and parent is not null, the bus item returned
eg_adapter (see 19.2.1) shall be started as a child of parent. If the built-in front door is used,
turned by the adapter shall be started with the priority-pzior. Optionally, users may provide add
ation for the physical access with the extension argument. The status output argument refld
5 or failure of the operation.

ename (fname) and line number (/ineno)zarguments are available for an implementation to
purposes only; their value shall have no-functional effect on the outcome of this method.

nt-door access is used, and if thefield is the only field in a byte lane and if the physical in
onding to the address map used to access the field supports byte-enabling, then only the field
ise, the entire register containing the field is read and the mirrored values of the other fields

bd value of the other figlds in the register is updated.

ethod is affected by the auto-prediction configuration value (see 18.2.5.2).

rttal task poke (

f back
ample,

p shall
which
th this
by the
he bus
itional
cts the

ise for

terface
s read.
in the
nd the

OUTPUT UVM_SCatus_€ status,
input uvm reg data t value,

input string kind = "",

input uvm sequence base parent = null,
input uvm object extension = null,
input string fname = "",

input int lineno = 0

Deposits the specified value in this DUT field corresponding to this abstraction class instance, as is, using a
back-door access. The entire register shall automatically be peeked prior to the poke operation in order to
not modify the value of the other fields in the register. Uses the HDL path for the design abstraction
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specified by kind. The value of parent sequence and extension are set into the uvm_reg_item (see 19.1.1),
which is provided to the uvm_reg_backdoor::read (see 19.5.2.7) and uvm_reg_backdoor::write (see
19.5.2.6) methods. The status output argument reflects the success or failure of the operation.

The filename (fname) and line number (/ineno) arguments are available for an implementation to use for
debug purposes only; their value shall have no functional effect on the outcome of this method.

This method is affected by the auto-prediction configuration value (see 18.2.5.2).

18.5.5.12 peek

virtual task peek (

output uvm status_e status,

output uvm reg data t value,

input string kind = "",

input uvm sequence base parent = null,
input uvm object extension = null,
input string fname = "",

input int lineno = 0

This samples the value in the DUT register corresponding to this abstraction class instance using 3 back-
door access. The field value is sampled, not modified. Uses the ‘HDL path for the design abstraction
specifipd by kind. The value of parent sequence and extensiorare set into the uvm_reg_item (see 19.1.1),
which [is provided to the uvm_reg_backdoor::read method.The status output argument reflects the Juccess
or failyre of the operation.

The filename (fname) and line number (/ineno) arguments are available for an implementation to pise for
debug purposes only; their value shall have no functional effect on the outcome of this method.

This njethod is affected by the auto-prediction configuration value (see 18.2.5.2).
18.5.8.13 mirror

virtual task mirro%«

output uvm_ stattis e status,

input uvm «¢hetk e check = UVM NO CHECK,
input uvm\door e path = UVM DEFAULT DOOR,
input(uym reg map map = null,

inpmtsuvm sequence base parent = null,

¥nput int prior = -1,

irput uvm object extension = null,
input string fname = "",

input int lineno = 0

This reads the register and optionally compares the read back value with the current mirrored value if check
is UVM_CHECK (see 17.2.2.3). The mirrored value is then updated using the uvm_reg::predict method (see
18.4.4.15), based on the read back value.

The mirroring may be performed using either front-door or back-door operations (as defined by path). If
back door is specified, the effect of writing the register through a physical access is mimicked (see
18.4.4.11). The content of write-only fields is mirrored and optionally checked.
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If front door is specified, and if the register is mapped in more than one address map, an address map shall
be specified. The value of parent sequence and extension are set into the uvm_reg_item (see 19.1.1), which
is provided to the uvm_reg_frontdoor (see 19.4.2) or uvm_reg_backdoor (see 19.5) associated with this
request. If the built-in front door is being used and parent is not null, the bus item returned by the
uvim_reg_adapter (see 19.2.1) shall be started as a child of parent. If the built-in front door is used, the bus
item returned by the adapter shall be started with the priority prior. Optionally, users may provide additional
information for the physical access with the extension argument. The status output argument reflects the
success or failure of the operation.

The filename (fname) and line number (/ineno) arguments are available for an implementation to use for
debug purposes only; their value shall have no functional effect on the outcome of this method.

If chedk is specified as UVM_CHECK, an error message shall be generated if the current mirrored vahle does
not match the read back value, unless set_compare (see 18.5.5.15) was used to disable the check.

18.5.5.14 get_compare

fynction uvm check e get compare ()
Returns the compare policy for this field.
18.5.8.15 set_compare

fynction void set compare (
uvm check e check = UVM CHECK

)
Specifies the compare policy during a mirror update.“The field value is checked against its mirror only when
both the check argument in uvm_reg_block::mirror (see 18.1.5.6), uvm_reg::mirror (see 18.4.4[14), or
uvm_yeg_field::mirror (see 18.5.5.13) and thé.¢ompare policy for the field is UVM CHECK (see 17.2.2.3).
18.5.5.16 is_indv_accessible

fynction bit is indv a€cessible (
uvm _door e path,
uvm reg map local‘map

)
Checks if this field canibe written individually, i.e., without affecting other fields in the containing register.

18.5.8.17 predict

fynction bit predict (

Uvm_reg data_t value,

uvm reg byte en t be = -1,

uvm predict e kind = UVM PREDICT DIRECT,
uvm door e path = UVM FRONTDOOR,

uvm reg map map = null,

string fname = "",

int lineno = 0

)

Updates the mirrored and desired value for this field. The default value of be shall be —1. The default value
of kind shall be UVM_PREDICT DIRECT. The default value of path shall be UVM_ FRONTDOOR. The
default value of /ineno shall be 0.
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This predicts the mirror and desired value of the field based on the specified observed value on a bus using
the specified address map.

If kind is specified as UVM_PREDICT READ (see 17.2.2.8), the value was observed in a read transaction on
the specified address map or back door [if path is UVM_ BACKDOOR (see 17.2.2.2)]. If kind is specified as
UVM PREDICT WRITE (see 17.2.2.8), the value was observed in a write transaction on the specified
address map or back door [if path is UVM BACKDOOR (see 17.2.2.2)]. If kind is specified as
UVM PREDICT DIRECT (see 17.2.2.8), the value was computed and is updated as is, without regard to
any access policy.

This method does not allow an update of the mirror (or desired) values when the register containing this field
is busy[€Xecuting a ransaction because the results are unpredictabic and indicative of a race condition in the
testber]ch.

This rdturns TRUE if the prediction was successful.
18.5.4 Callbacks

18.5.6.1 pre_write

virtual task pre write(
uvm_reg item rw

Called|before field write.
If the dpecified data value, access path, or address mgp arc modified, the updated data value, access path, or
addresp map is used to perform the register operation. If the status is modified to anything oth¢r than

UVM_IS OK (see 17.2.2.1), the operation is abofted.

The figld callback methods are invoked afterthe callback methods on the containing register. The regdistered
callbadks are invoked after the invocation of this method.

18.5.6.2 post_write

virtual task postbiwrite(
uvm_reg_item-rw

Called|after field write.

If the gpecified status is modified, the updated status is returned by the register operation.

The field callback methods are invoked after the callback methods on the containing register. The registered
callbacks are invoked before the invocation of this method.

18.5.6.3 pre_read

virtual task pre read(
uvm reg item rw

Called before field read.
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If the specified access path or address map are modified, the updated access path or address map is used to
perform the register operation. If the status is modified to anything other than UVM IS OK (see 17.2.2.1),
the operation is aborted.

The field callback methods are invoked after the callback methods on the containing register. The registered
callbacks are invoked after the invocation of this method.

18.5.6.4 post_read

vi

)

rtual task post read(
uvm_reg item rw

Called

If the

registef operation.

The fig
callbad

18.6 yvm_mem
The mgmory abstraction base class.

A menpory is a collection of contiguous locations. A memory ‘may be accessible via more than one §

map.

Unliké

18.6.1

v

18.6.2

Uy

This i
can be

after field read.

pecified read back data or status is modified, the updated read back data or statusds returned

1d callback methods are invoked after the callback methods on the containingtegister. The reg
ks are invoked before the invocation of this method.

Class declaration
rtual class uvm mem éxfends uvm object
Variables

mam

M mem mam.mam

the memory allocation manager for the memory corresponding to this abstraction class inst4
us€d to allocate regions of consecutive addresses of specific sizes, such as DMA buffers, or td

by the

istered

ddress

registers, memories are not mirrored because of the potentially large data space; tests that walk the
entire fnemory space would negate any benefit ftém sparse memory modeling techniques.

nce. It
locate

virtual

register array

18.6.3

18.6.3

Methods

.1 new

function new (

string name,

longint unsigned size,

int unsigned n_bits,

string access = "RW",

int has coverage = UVM NO COVERAGE
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Creates a new instance and type-specific configuration; this creates an instance of a memory abstraction
class with the specified name.

size specifies the total number of memory locations. n_bits specifies the total number of bits in each memory
location. access specifies the access policy of this memory and may be one of “RW?” for RAMs and “RO”
for ROMs. The default value of access shall be "RW".

has_coverage specifies which functional coverage models are present in the extension of the register
abstraction class. Multiple functional coverage models may be specified by adding their symbolic names, as
defined by the uvm_coverage model e type (see 17.2.2.9). The default value of has_coverage shall be
UVM NO COVERAGE.

18.6.3

fy
uy

This i}
If this

the me}
be spe
18.6.3

v

Modif

.2 configure

nction void configure (
m reg block parent,
string hdl path = ""

an instance-specific configuration; it specifies the parent block of thissmemory.
memory is implemented in a single HDL variable, its name is spceified as the hdl path. Othery
mory is implemented as a concatenation of variables (usuallyOne per bank), then the HDL pa
ified using the add_hdl_path (see 18.6.7.4) or add_hdl-path_slice (see 18.6.7.4) methods.
.3 set_offset
rtual function void set offset (

uvm reg map map,

uvm reg addr t offset,
bit unmapped = 0

es the offset of the memory(

The offset of a memory within an address map is set using the uvm_reg_map::add_mem meth

18.2.3

Modify
create

4). This method is-used to modify that offset dynamically.

ing the offs€t of a memory makes the abstract model diverge from the specification that was
t.

18.6.41 Introspection

wise, if
h shall

d (see

ised to

18.6.4.1 get_parent

virtual function uvm reg block get parent ()

Returns the parent block.

18.6.4.2 get_n_maps

virtual function int get n maps ()

Returns the number of address maps mapping this memory.
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18.6.4.3 is_in_map
function bit is in map (
uvm_reg map map
)
Returns TRUE if this memory is in the specified address map.

18.6.4.4 get_maps

virtual function void get maps (
ref yvm reg map maps[S]

)
Returnk all of the address maps where this memory is mapped. maps shall be a queue.
18.6.4.5 get_rights

virtual function string get rights (
uvm reg map map = null
Returns the access rights of this memory.

This rdturns “RW”, “RO”, or “WO”. The access rights of a memory is always “RW”, unless it is a|shared
memofy with access restriction in a particular address map.

If no afldress map is specified and the memory is mappedin only one address map, that address map is used.
If the themory is mapped in more than one address map, the default address map of the parent block is used.

If an 4ddress map is specified and the memery is not mapped in the specified address map, a warning
message shall be issued and “RW” is returned.

18.6.4.6 get_access

virtual function string get access(
uvm reg map mapy= null
Returns the access{policy of the memory when written and read via an address map.
If the jmemory. 1s mapped in more than one address map, an address map shall be specified. If|access
restricfiony afe present when accessing a memory through the specified address map, the accesy mode

returnedtakes the access restrictions intoaccount,e.g.—a read-write memory accessed through a domain
with read-only restrictions would return “RO”.

18.6.4.7 get_size

function longint unsigned get size()
Returns the number of unique memory locations in this memory.
18.6.4.8 get_n_bytes

function int unsigned get n bytes()
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Returns the width, in number of bytes, of each memory location. Rounds up to next whole byte if the
memory word is not a multiple of 8 bits.

18.6.4.9 get_n_bits

function int unsigned get n bits()

Returns the width, in number of bits, of each memory location.

18.6.4.10 get_max_size

s

Return

18.6.4.11 get_virtual_registers

v

Return

atic function int unsigned get max size()

5 the maximum width, in number of bits, of all memories.

rtual function void get virtual registers(
ref uvm vreg regs[$]

5 the virtual registers in this memory.

This fillls the specified array with the abstraction class for all"of the virtual registers implemented|in this

memot
queue.

18.6.4.12 get_virtual_fields

v

Return

y. The order in which the virtual registers are located-in the array is not specified. regs shgll be a

rtual function void get virtual fields(
ref uvm vreg field fields\{$]

5 the virtual fields in this memory.

This fillls the specified dynamic array with the abstraction class for all of the virtual fields implemepted in

this m
queue.

18.6.4.13 get-vreg_by_name

v

bmory. The order in”which the virtual fields are located in the array is not specified. fields shall be a

rtyal function uvm vreg get vreg by name (

string name

Finds a virtual register with the specified name implemented in this memory and returns its abstraction class
instance. If no virtual register with the specified name is found, this returns null.

18.6.4.14 get_vfield_by_name

virtual function uvm vreg field get vfield by name (

string name
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Finds a virtual field with the specified name implemented in this memory and returns its abstraction class
instance. If no virtual field with the specified name is found, this returns null.

18.6.4.15 get_offset

virtual function uvm reg addr t get offset (
uvm reg addr t offset = O,
uvm reg map map = null

)

Returns the base offset of the specified location in this memory in an address map. The default value of offset
shall be-6~

If map|is null and the memory is mapped in only one address map, that address map is used. [f'\wiap|is null
and th¢ memory is mapped in more than one address map, the default address map of the: patent block is
used.

If an gddress map is specified and the memory is not mapped in the specified address map, a warning
message shall be issued.

18.6.4.16 get_address

virtual function uvm reg addr t get address(
uvm_reg addr t offset = 0,
uvm reg map map = null

Returns the base external physical address of the spécified location in this memory if accessed throygh the
specifipd address map. The default value of offset-shall be 0.

If map|is null and the memory is mapped imonly one address map, that address map is used. If map|is null
and th¢ memory is mapped in more than one address map, the default address map of the parent bllock is
used.

If an 4ddress map is specified _and the memory is not mapped in the specified address map, a warning
message shall be issued.

18.6.4.17 get_addresses

virtual function int get addresses (
uvm rteg addr t offset = 0,
dym“reg map map = null,

xef uvm reg addr t addrl]

)

Identifies the external physical address(es) of a memory location. The default value of offset shall be 0.

This computes all of the external physical addresses that need to be accessed to completely read or write the
specified location in this memory. The addressed are specified in little endian order. This returns the number
of bytes transferred on each access.

If map is null and the memory is mapped in only one address map, that address map is used. If map is null
and the memory is mapped in more than one address map, the default address map of the parent block is
used.
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If an address map is specified and the memory is not mapped in the specified address map, an error message

shall b

e generated.

18.6.5 HDL access

18.6.5.1 write

virtual task write(

This ir
instang

The w
door i3
read-o

If fron
be spe
is proy
reques
uvm_x
item re
inform
succes

The fi
debug

18.6.9.2 read

v

output uvm status e status,
input uvm reg addr t offset,
input uvm reg data t value,
input uvm door e path = UVM DEFAULT DOOR,

input uvm reg map map = null,
input uvm sequence base parent = null,

input int prior = -1,

input uvm object extension = null,
input string fname = "",

input int lineno = 0

itiates a write (using value for data) to the memory location that corresponds to this abstractio
e at the specified offset.

fite may be performed using either front-door or back-door eperations (as defined by path).
ily memory will remain unchanged.

door is specified, and if the memory is mapped ifiymore than one address map, an address md
ified. The value of parent sequence and extenSion are set into the uvm_reg_item (see 19.1.1)
ided to the uvm_reg_frontdoor (see 19.4:2)'or uvm_reg_backdoor (see 19.5) associated w|
. If the built-in front door is being useéd and parent is not null, the bus item returned
eg adapter (see 19.2.1) shall be started as a child of parent. If the built-in front door is used,
turned by the adapter shall be started*with the priority prior. Optionally, users may provide add
ation for the physical access.With the extension argument. The status output argument refld
5 or failure of the operation.

ename (fname) and ding*number (/ineno) arguments are available for an implementation to
purposes only; theitr value shall have no functional effect on the outcome of this method.

rtualitask read/(
output uvm status_e status,

n class

f back

specified, the effect of writing the memory through asphysical access is mimicked. For example,

p shall
which
th this
by the
he bus
itional
cts the

ise for

irput uvm reg addr t offset,

output uvm reg data t value,

input uvm door e path = UVM DEFAULT DOOR,
input uvm reg map map = null,

input uvm sequence base parent = null,
input int prior = -1,

input uvm object extension = null,

input string fname =
input int lineno = 0

nu
’

This reads and returns the value from the memory location that corresponds to this abstraction class instance
at the specified offset.

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


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

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

The read may be performed using either front-door or back-door operations (as defined by path). If back
door is specified, the effect of reading the memory through a physical access is mimicked.

If front door is specified, and if the memory is mapped in more than one address map, an address map shall
be specified. The value of parent sequence and extension are set into the uvm_reg_item (see 19.1.1), which
is provided to the uvm_reg_frontdoor (see 19.4.2) or uvm_reg_backdoor (see 19.5) associated with this
request. If the built-in front door is being used and parent is not null, the bus item returned by the
uvim_reg_adapter (see 19.2.1) shall be started as a child of parent. If the built-in front door is used, the bus
item returned by the adapter shall be started with the priority prior. Optionally, users may provide additional
information for the physical access with the extension argument. The status output argument reflects the
success or failure of the operation.

The filename (fname) and line number (/ineno) arguments are available for an implementationyto-pise for
debug purposes only; their value shall have no functional effect on the outcome of this method.

18.6.5.3 burst_write

virtual task burst write(

output uvm status e status,

input uvm reg data t valuel[],

input uvm door e path = UVM DEFAULT DOOR,
input uvm reg map map = null,

input uvm sequence base parent = null,
input int prior = -1,

input uvm object extension = null,

input string fname = "",

input int lineno = 0

This irfitiates a burst-write (using the elements invalue for data) to the memory locations that correspond to
this abptraction class instance beginning at the-specified offset.

The wtite may be performed using eithérfront-door or back-door operations (as defined by path). [f back
door i§ specified, the effect of writing-the memory through a physical access is mimicked. For example,
read-oply memory will remain unchanged.

If fronf door is specified, afd)if the memory is mapped in more than one address map, an address mdp shall
be spe¢ified. The value of parent sequence and extension are set into the uvm_reg_item (see 19.1.1)] which
is proyided to the uvm>reg_frontdoor (see 19.4.2) or uvm_reg_backdoor (see 19.5) associated wjth this
reques}. If the built=in front door is being used and parent is not null, the bus item returned [by the
uvim_nxleg_adapter (see 19.2.1) shall be started as a child of parent. If the built-in front door is used, the bus
item rdturned by the adapter shall be started with the priority prior. Optionally, users may provide additional
informptiofi for the physical access with the extension argument. The status output argument reflgcts the

£o:1 £41 4
SuccCesSotrrattre- ot oOpPeratton:

The filename (fname) and line number (/ineno) arguments are available for an implementation to use for
debug purposes only; their value shall have no functional effect on the outcome of this method.

18.6.5.4 burst_read

virtual task burst read(
output uvm status e status,
input uvm reg addr t offset,
ref uvm reg data t valuel],
input uvm door e path = UVM DEFAULT DOOR,
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input uvm reg map map = null,
input uvm sequence base parent = null,

input int prior = -1,

input uvm object extension = null,
input string fname = "",

input int lineno = 0

This initiates a burst-read that returns the date in the elements in value from the memory location that
corresponds to this abstraction class instance at the specified offset.

The read may be performed using either front-door or back-door operations (as defined by path). If back

door i

If fron
be spe
is proy
reques
uvm_x
item rd
inform
succes

The fi
debug

18.6.5.5 poke

v

Depos
specifi

Uses tf

specified, the effect of reading the memory through a physical access is mimicked.

door is specified, and if the memory is mapped in more than one address map, an addtess md
ified. The value of parent sequence and extension are set into the uvm_reg_item (See19.1.1)
ided to the uvm_reg_frontdoor (see 19.4.2) or uvm_reg_backdoor (see 19.5)\associated w|
. If the built-in front door is being used and parent is not null, the bus~jitem returned
eg_adapter (see 19.2.1) shall be started as a child of parent. If the built-in-ftent door is used,
turned by the adapter shall be started with the priority prior. Optionally; users may provide adg
ation for the physical access with the extension argument. The status output argument refld
5 or failure of the operation.

ename (fname) and line number (/ineno) arguments are available for an implementation to
purposes only; their value shall have no functional effecton the outcome of this method.

rtual task poke(
output uvm status e status,
input uvm reg addr t offset;
input uvm reg data t valug,
input string kind = "";
input uvm sequence base’/ parent = null,
input uvm object extension = null,
input string fname = "",
input int lineng== 0

ts the value~in:the DUT memory location corresponding to this abstraction class instance]
ed offSet, @s\is, using a back-door access.

ile HDL path for the design abstraction specified by kind. The default value of /ineno shall be (.

p shall
which
th this
by the
he bus
itional
cts the

ise for

at the

18.6.5.6 peek

virtual task peek(

output uvm status e status,
input uvm reg addr t offset,
output uvm reg data t value,

input string kind = "",

input uvm_ sequence base parent = null,
input uvm object extension = null,
input string fname = "",

input int lineno = 0
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Reads the current value from a memory location.

This samples the value in the DUT memory location corresponding to this abstraction class instance at the
specified offset using a back-door access. The memory location value is sampled, not modified.

Uses the HDL path for the design abstraction specified by kind. The default value of lineno shall be 0.
18.6.6 Front door

18.6.6.1 get_frontdoor

fynction uvm _reg Lrontdoor get ILrontdoor (
uvm reg map map = null

)
Returns the user-defined front door for this memory.

If nulll no user-defined front door has been defined. A user-defined front door)is’defined by using the
uvm_ipem::set_frontdoor method (seel8.6.6.1).

If the tpemory is mapped in multiple address maps, an address map shall be specified.
18.6.6.2 set_frontdoor

fuynction void set frontdoor(
uvm_reg frontdoor ftdr,
uvm reg map map = null,
string fname = "",

int lineno = 0

)

Specifies a user-defined front door for this memory. The default value of /ineno shall be 0.
By defhult, memories are mapped lingarly into the address space of the address maps that instantiate them. If
memoties are accessed using a different mechanism, a user-defined access mechanism shall be defired and
associgted with the correspending memory abstraction class.

If the tpemory is mapped in multiple address maps, an address map shall be specified.

18.6.7 Back door

18.6.7.1et’ backdoor

function uvm reg backdoor get backdoor (
bit inherited =1
)

Returns the user-defined back door for this memory.

If null, no user-defined back door has been defined. A user-defined back door is defined by using the
uvm_mem::set_backdoor method (see 18.6.7.2).

If inherited is TRUE, this returns the back door of the parent block if none have been specified for this
memory. The default value of inkerited shall be 1, which is TRUE.
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18.6.7.2 set_backdoor

function void set backdoor (

uvm reg backdoor bkdr,
string fname = "",
int lineno = 0

Specifies a user-defined back door for this memory. The default value of /ineno shall be 0.

By default, memories are accessed via the built-in string-based DPI routines if an HDL path has been

memol

18.6.7

fy

Delete

This 1
abstrad

18.6.7

fy

Adds t]
of kind

This njethod may be called more than once for the same design abstraction if the memory is phy

duplic

18.6.7

ure (see 1863 2) or nvm mem-::add hdl path (see 1R

default mechanism is not suitable (e.g., because the register is not implemented i
Verilog) a user-defined access mechanism needs to be defined and associated with the corresp
y abstraction class.

.3 clear_hdI_path
nction void clear hdl path (
string kind = "RTL"

5 any HDL paths. The default value of kind shall be "RTEK".

emoves any previously specified HDL path to, the memory instance for the specified
tion.

.4 add_hdl_path

nction void add hdl path (
uvm_hdl path slice slie&s[],
string kind = "RTL"

he specified HDL pathyto the memory instance for the specified design abstraction. The defaul
shall be "RTL".

ted in the-design abstraction.

.5'add_hdlI_path_slice

.6.7.4)

I pure
pnding

design

t value

sically

function void add hdl path slice(

string name,
int offset,
int size,
bit first

=0,
string kind =

"RTL"

Appends the specified HDL slice to the HDL path for the specified design abstraction. If first is TRUE, this
starts the specification of a duplicate HDL implementation of the memory. The default value of first shall be
0, which is FALSE. The default value of kind shall be "RTL".
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.6 has_hdlI_path

function bit has hdl path (

string kind = ""

Checks if a HDL path is specified.

This returns True if the memory instance has a HDL path defined for the specified design abstraction. If no

design

abstraction is specified, it uses the default design abstraction specified for the parent block.

18.6.7

fy

Return

This rd
only th
shall b

Ifno d
18.6.7

fu

Return

18.6.7

£

.7 get_hdl_path
nction void get hdl path (

ref uvm_hdl path concat paths[S],

input string kind = ""
5 the incremental HDL path(s).
turns the HDL path(s) defined for the specified design abstrdction in the memory instance. It
e component of the HDL paths that corresponds to the themory, not a full hierarchical pathi
E a queue.
esign abstraction is specified, the default design abstraction for the parent block is used.
.8 get_hdI_path_kinds
nction void get hdl path kinds (

ref string kinds[$]
5 any design abstractions for which HDL paths have been defined. kinds shall be a queue.
.9 get_full_hdl_path
nction (void get full hdl path (

ref wvm_hdl path concat paths[S],

ifiput string kind = "",

returns
. paths

Return

ITNpUt STIrIng Separator —

s the full hierarchical HDL path(s).

This returns the full hierarchical HDL path(s) defined for the specified design abstraction in the memory
instance. If any of the parent components have more than one path defined for the same design abstraction,
there may be more than one path returned (even if only one path was defined for the memory instance).

If no design abstraction is specified, the default design abstraction for each ancestor block is used to retrieve
each incremental path.
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18.6.7

vi

.10 backdoor_read

rtual task backdoor read(

uvm_reg item rw

User-defined back-door read access.

The implementation shall use the UVM HDL back-door access support routines (see 19.6) to perform a read
for this register.

18.6.7

v

.11 backdoor_write

rtual task backdoor write(

uvm reg item rw

User-defined back-door write access.

This o

18.6.8

18.6.8

johi

Check

This d
abstrad

Model
uvm_(
memof

18.6.8

berrides the default string-based DPI back-door access write for this miemory type.
Coverage
.1 build_coverage
otected function uvm reg cvr t buildvcoverage (
uvm_reg cvr_ t model_s - - -

if all of the specified coverage models need to be built.

tion class, as specified by calls to uvm_reg::include_coverage (see 18.4.7.1).
b are specified by) adding the symbolic value of individual coverage model as defi
overage model e (see 17.2.2.9). This returns the sum of all coverage models to be built

'y model.

.2 add,»coverage

hecks which of the specified coverage model need to be built in this instance of the memory

hed in
in the

virtual protected Irunction vold add_coverage(

uvm reg cvr_ t models

Specifies that additional coverage models are available.

This adds the specified coverage model to the coverage models available in this class. Models are specified
by adding the symbolic value of individual coverage model as defined in uvm_coverage model e (see
17.2.2.9).

This method shall only be called in the constructor of subsequently derived classes.
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18.6.8.3 has_coverage
virtual function bit has coverage (
uvm_reg cvr_ t models
Checks if the register has coverage model(s).

This returns True if the memory abstraction class contains a coverage model for all of the models specified.
Models are specified by adding the symbolic value of individual coverage model as defined in
uvm_coverage _model e (see 17.2.2.9).

18.6.8.4 get_coverage

virtual function bit get coverage (
uvm _reg cvr t is on
Checks if coverage measurement is on.

This r¢turns True if measurement for all of the specified functional-Coverage models are currenfly on.
Multiplle functional coverage models can be specified by adding the{functional coverage model identfiers.

See 18]6.8.4 for more details.
18.6.8.5 set_coverage

virtual function uvm reg cvr_ t sefCoverage (
uvm_reg cvr_t is on
Turns pn coverage measurement.
This tyrns the collection of functional coverage measurements on or off for this memory. The functional
coverage measurement is (tured on for every coverage model specified using uvm_coverage miodel_e
coverage model identifiers/(see 17.2.2.9). Multiple functional coverage models can be specified by fadding

the furjctional coverage 'model identifiers. All other functional coverage models are turned off. This feturns
the surh of all functional coverage models whose measurements were previously on.

This nhethod can only control the measurement of functional coverage models that are present|in the
memofy\abstraction classes, then enabled during construction. See the uvm_mem::has_coverage llnethod
(see 18.6.8.3) to identily the available Tunctional coverage models.

18.6.8.6 sample

protected virtual function void sample (
uvm reg addr t offset,
bit is read,

uvm_reg map map

This is a functional coverage measurement method.
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This method is invoked by the memory abstraction class whenever it is read or written with the specified
data via the specified address map. It is invoked after the read or write operation has completed, but before
the mirror has been updated.

Empty by default, this method may be extended by the abstraction class generator to perform the required
sampling in any provided functional coverage model.

18.6.9 Callbacks

18.6.9.1 pre_write

V]

Called
If the
addres
UvM_
The re
18.6.9

v

Called
If the {

The re

Ttual Cask pre _write(
uvm reg item rw

before memory write.

pecified data value access path or address map are modified, the updated data’value, access |
b map is used to perform the memory operation. If the status is modified to anything oth

IS _OK (see 17.2.2.1), the operation is aborted.

bistered callback methods are invoked after the invocation of thi§ method.
.2 post_write

rtual task post write(
uvm reg item rw

after memory write.
pecified status is modified, the updated status is returned by the memory operation.

bistered callback methods are invoked before the invocation of this method.

18.6.9.3 pre_read

v

Called

rtual task . pre read(
uvm_reg{item rw

before’memory read.

ath, or
er than

If the specified access path or address map are modified, the updated access path or address map is used to
perform the memory operation. If the status is modified to anything other than UVM IS OK (see 17.2.2.1),
the operation is aborted.

The registered callback methods are invoked after the invocation of this method.

18.6.9.4 post_read

virtual task post read(

)

uvm reg item rw
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after memory read.

00.2 ™-2017

If the specified read back data or status is modified, the updated read back data or status is returned by the
memory operation.

The registered callback methods are invoked before the invocation of this method.

18.7 uvm_reg_indirect_data

The indirect data access abstraction class.

This models the behavior of a register used to indirectly access a register array, indexed by a second g

registe]

This ¢

factory-enabled constructor and specify the n_bits and coverage models.

18.7.1

class uvm reg indirect data extends uvm reg

18.7.2 Methods

18.7.2

fu

Create

This should not be called directly;-other than via super.new. The value of n_bits needs to ma

numbe]

18.7.2

£

-

ass should not be instantiated directly. A type-specific class extension should be ‘used to pr

Class declaration

.1 new

nction new (
string name = "uvm reg indirect",
int unsigned n bits,
int has_ cover

5 an instance of this class.

r of bits in the indirect register array.
.2 configure

nction wvodd configure (
uvm_r&g/ idx,
uvit xeg reg all,
Gvm” reg block blk parent,

ddress

vide a

ch the

hvm reqg file regfile parent = null

Configures the indirect data register.

The idx register specifies the index, in the reg a register array, of the register to access. The idx needs to be
written to first. A read or write operation to this register will subsequently read or write the indexed register
in the register array.

The number of bits in each register in the register array shall be equal to n_bits of this register.

See also 18.4.2.2.
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18.8 uvm_reg_fifo

This special register models a DUT FIFO accessed via write/read, where writes push to the FIFO and reads

pop fro

m it.

Back-door access is not enabled, as it is not yet possible to force complete FIFO state, i.e., the write and read
indexes used to access the FIFO data.

18.8.1

cl

Class declaration

ass uvm_reg fifo extends uvm reg

18.8.2

This is
public

18.8.3
18.8.3

fu

Create
18.8.3

fu

Specifles the compare policy during a mirror (read) of the DUT FIFO. The DUT read value is c

agains
policy

gnd uvm_reg data t fifo[$]

Common variables

fifo

the abstract representation of the FIFO. It is constrained to be no larger than {the size paramete
to enable subtypes to add constraints on it and randomize. fifo shall besa queue.

Methods
.1 new
nction new (
string name = "reg fifo",
int unsigned size,
int unsigned n bits,
int has cover
5 an instance of a FIFO register having size elements of n_bits each.

.2 set_compare

nction void sefcompare (
uvm_check e(chéck = UVM CHECK

its mirfor only when both the check argument in the mirror call (see 18.8.5.8) and the ¢
for'the-field is UVM_CHECK (see 17.2.2.3).

and is

hecked
mpare

18.8.4 Introspection

18.8.4.1 size

function int unsigned size()

This is the number of entries currently in the FIFO.

18.8.4.2 capacity

function int unsigned capacity()
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The maximum number of entries, or depth, of the FIFO.
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18.8.5 Access

18.8.5.1 get

virtual function uvm reg data t get(

Retu

string fname
int lineno

nn
’

0

s the next valiue from the abstract FIFQ but does not pop it IIsed to find the PYpPMPd val

e in a

mirroy

operation (see 18.8.5.8). See 18.4.4.1 for additional information.

18.8.9.2 set

v

Pushes
18.8.5
update

rtual function void set(
uvm reg data t value,
string fname = "",
int lineno 0

7) as a means of preloading the DUT FIFO. Calls to set™a full FIFO are ignored. Call up
the DUT FIFO with the appropriate values. See 18.4.4.2 for’additional information.

18.8.9.3 write

v

Pushes
the 4
uvm_I
operati

rtual task write(
output uvm status_ e status,
input uvm reg data t value,
input uvm door e path UVM DEFAULT DOOR,

input uvm reg map map =(null,

input uvm sequence base)parent = null,
input int prior = 1,

input uvm object, €xtension = null,
input string frfame = "",

input int lineno = 0

the given-value to the DUT FIFO. If auto-prediction is enabled, the written value is also pu
bstract N\ FIFO before the call returns. If auto-prediction is not enabled
eg_map::set_auto_predict (see 18.2.5.2)], the value is pushed to abstract FIFO only when th
on'is'observed on the target bus. This mode requires using the uvm_reg_predictor class (see |

the given value to the abstract FIFO. This method may be called-several times before an updt]lte (see

ate to

hed to

[via
c write
9.3). If

the wr

tc 1s called by an update operation (see 18.5.5.7), the abstract FIFO already contains the

value and is thus not affected by either prediction mode. See 18.4.4.9 for additional information.

18.8.5.4 read

virtual task read(

output uvm status_ e status,

output uvm reg data t value,

input uvm door e path = UVM DEFAULT DOOR,
input uvm reg map map = null,
input uvm sequence base parent = null,

input int prior = -1,

written
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input uvm object extension = null,
input string fname = "",
input int lineno = 0

Reads the next value out of the DUT FIFO. If auto-prediction is enabled, the frontmost value in abstract

FIFO is popped. See 18.4.4.10 for additional information.
18.8.5.5 poke

virtual task poke(

ouctput u Hl_bl.dl.ub_e SLtdlLUs,

input uvm reg data t value,

input string kind = "",

input uvm sequence base parent = null,
input uvm object extension = null,
input string fname = "",

input int lineno = 0

This dgposits the value in the DUT register corresponding to this abstraction class instance, as is, |

back-door access. See 18.4.4.11 for additional information.
18.8.5.6 peek

virtual task poke(

output uvm status e status,

input uvm reg data t value,

input string kind = "",

input uvm sequence base parent = null,
input uvm object extension™= null,
input string fname = "',

input int lineno = 0

This samples the value in thecDUT register corresponding to this abstraction class instance using :

door agcess. See 18.4.4.12 for additional information.
18.8.5.7 update

virtuad\task update (
output uvm status_ e status,
dput pvm door e path = UVM DEFAULT DOOR

1sing a

back-

input uvm reg map map = null,
input uvm sequence base parent = null,

input int prior = -1,

input uvm object extension = null,
input string fname = "",

input int lineno = 0

Pushes (writes) all values preloaded using set (see 18.8.5.2) to the DUT. This method needs to be used after
set and before any blocking statements, otherwise reads/writes to the DUT FIFO may cause the mirror to

become out of sync with the DUT. See 18.4.4.13 for additional information.
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18.8.5.8 mirror

virtual task mirror(

Reads

FIFO ik popped when the check argument is set and comparison is enabled with set_compare(see 18]
See 1814.4.14 for additional information.

18.8.5.9 predict

virtual function bit predict (

Updatgs the mirrored FIFO. See 18.4.4.15 for-additional information.

18.9 yvm_vreg

A virty
and laj
physic

A virty
All vi
impler

output uvm status e status,

input uvm check e check = UVM NO CHECK,
input uvm door e path = UVM DEFAULT DOOR,
input uvm reg map map = null,

input uvm_ sequence base parent = null,
input int prior = -1,

input uvm object extension = null,
input string fname = "",

input int lineno = 0

the next value out of the DUT FIFO. If auto-prediction is enabled, the frontmost valu¢ in 4

uvm reg data t value,

uvm reg byte en t be = -1,

uvm predict e kind = UVM PREDICT DIRECT,
uvm door e path = UVM FRONTDOOR,

uvm reg map map = null,

string fname = "",

int lineno = 0

al register is a collection of fields, overlaid on top of a memory, usually in an array. The ser
bout of virtual registers.comes from an agreement between the software and the hardware, 1
hl structures in the DUT. uvm_reg is the virtual register abstraction base class.

al register represents a set of fields that are logically implemented in consecutive memory log

nented on top of any memory abstraction class and possibly dynamically resized and/or relocat

18.9.1

bstract
8.3.2).

hantics

ot any

ations.

'tual register accesses eventually turn into memory accesses. A virtual register array may be
ed.

| Class declaration

class uvm vreg extends uvm object

18.9.1

18.9.1

.1 Methods

1.1 new

function new (

string name,
int unsigned n bits
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Creates a new instance and type-specific configuration; this creates an instance of a virtual register
abstraction class with the specified name.

n_bits specifies the total number of bits in a virtual register. Not all bits need to be mapped to a virtual field.
This value is usually a multiple of 8.

18.9.1.1.2 configure

function void configure (

uvm reg block parent,

uvm mem mem = null,
longint unsigned ize = 0
uvm_reg addr t offset = 0,
int unsigned incr = 0
)
This is|an instance-specific configuration.
This specifies the parent block of this virtual register array. If one of the other parameters is specified, the
virtual| register is presumed to be dynamic and can be later (re-)implemented usirlg the
uvm_yreg::implement method (see 18.9.1.1.3).
If memp is specified, the virtual register array is presumed to bestatically implemented in the nmjemory
corresponding to the specified memory abstraction class and the,'size, offset, and incr also need to be
specifipd. Static virtual register arrays cannot be re-implementéd: The default values for size, offset, and incr
shall efich be 0.
18.9.11.1.3 implement
virtual function bit implement (
longint unsigned n,
uvm mem mem = null,
uvm_reg addr_t offset =[0,
int unsigned incr =_@
)
Dynanpically implements, resizes, or relocates a virtual register array.
This ithplements an arfray of virtual registers of the specified size, in the specified memory and offsdt. If an
offset Increment is(specified, each virtual register is implemented at the specified offset increment frpm the
previopis one. Iflan)offset increment of O is specified, virtual registers are packed as closely as possibl¢ in the
memoty. The'default values for size and offSet, shall be 0.
If no ni D d, the virtual reg ArTa in the same memory, at the same base o 1§ing the
same offset increment as originally implemented. Only the number of virtual registers in the virtual register

array is modified.

The initial value of the newly implemented or relocated set of virtual registers is whatever values are
currently stored in the memory now implementing them.

This returns TRUE if the memory can implement the number of virtual registers at the specified base offset
and offset increment. Otherwise, it returns FALSE.

The memory region used to implement a virtual register array is reserved in the memory allocation manager
associated with the memory to prevent it from being allocated for another purpose.
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18.9.1.1.4 allocate
virtual function uvm mem region allocate (
longint unsigned n,
uvm_mem mam mam,
uvm _mem mam policy alloc = null
)
Randomly implements, resizes, or relocates a virtual register array.
This ijnplements a virtual register array of the specified size in a randomly allocated region [of the

approp
allocat]

The in
curren

This r
allocat]
specifi

A T

uvm_tnem_mam::release_region method (see 18.12.5.3);\instead, use the uvm_vreg::release |

metho
18.9.1

v
Return

This rdg
the vir]

It retus
registe
instead

on policy is specified, it is passed to the uvm_mem_mam::request_region method (se¢18.1

itial value of the newly implemented or relocated set of virtual registers is)whatever valy
ly stored in the memory region now implementing them.

on manager was able to allocate a region that can implemente the“virtual register array wj
ed allocation policy. Otherwise, it returns null.

boion  implementing a  virtual register array/ ‘cannot be released using

| (see 18.9.1.1.6).
.1.5 get_region
rtual function uvm mem regien get region ()

s the region where the virtual wegister array is implemented.

turns a reference to the ‘mvim_mem_region memory region descriptor (see 18.12.7) that impl
ual register array.

ms null if the Virtual registers array is not currently implemented. A region implementing a
[ array cannot be released using the uvm_mem_mam::release_region method (see 18.]
, use thewuvm_vreg::release_region method (see 18.9.1.1.6).

riate size in the address space managed by the specified memory allocation manager.Af a njemory

D.5.2).

iIcs arc

bturns a reference to a uvm_mem_region memory region descriptor-(see 18.12.7) if the memory

ith the

the
region

pments

virtual
2.5.3);

18.9.1

.1.6’release_region

virtual function void release region()

Dynamically unimplements a virtual register array.

This releases the memory region used to implement a virtual register array and returns it to the pool of
available memory that can be allocated by the memory’s default allocation manager. The virtual register
array is subsequently considered as unimplemented and can no longer be accessed.

Statically implemented virtual registers cannot be released.
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18.9.1.2 Introspection
18.9.1.2.1 get_parent
virtual function uvm reg block get parent ()
Returns the parent block.
18.9.1.2.2 get_memory

virtual function uvm mem get memory ()

Returns the memory where the virtual register array is implemented.
18.9.1.2.3 get_n_maps

virtual function int get n maps()
Returns the number of address maps mapping this virtual register array.
18.9.11.2.4 is_in_map

fynction bit is in map (
uvm_reg map map
Returns TRUE if this virtual register array is in the specified address map.
18.9.11.2.5 get_maps

virtual function void get waps (
ref uvm reg map maps.i3l

Returnk all of the address miaps where this virtual register array is mapped. maps shall be a queue.

18.9.1.2.6 get_rights

virtual.funhction string get rights(
uvm Jreg map map = null

Returns the access rights of this virtual register array.

This returns “RW?”, “RO”, or “WO”. The access rights of a virtual register array is always “RW”, unless it

is implemented in a shared memory with access restriction in a particular address map.

If no address map is specified and the memory is mapped in only one address map, that address map is used.
If the memory is mapped in more than one address map, the default address map of the parent block is used.

If an address map is specified and the memory is not mapped in the specified address map, an error message

shall be generated and “RW” is returned.

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


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

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

18.9.1.2.7 get_access

virtual function string get access(

uvm reg map map = null

Returns the access policy of the virtual register array when written and read via an address map.

If the memory implementing the virtual register array is mapped in more than one address map, an address
map shall be specified. If access restrictions are present when accessing a memory through the specified
address map, the access mode returned takes the access restrictions into account. For example, a read-write
memoty accessed through an address map with read-only restrictions returns “RO”.

18.9.1.2.8 get_size

virtual function int unsigned get size()
Returnk the size of the virtual register array.
18.9.1/.2.9 get_n_bytes

virtual function int unsigned get n bytes()
Returnk the width, in bytes, of a virtual register.
The width of a virtual register is always a multiple of the’width of the memory locations used to impllement
it. For| example, a virtual register containing two_%:byte fields implemented in a memory with [4-byte
memoty locations is 4-bytes wide.
18.9.1.2.10 get_n_memlocs

virtual function int unsdgried get n memlocs ()
Returnk the number of memoryrlocations used by a single virtual register.
18.9.11.2.11 get_incr

virtual fmgCtion int unsigned get incr()

Return the(number of memory locations between two individual virtual registers in the same array.

18.9.1.2.12 get_fields
virtual function void get fields(
ref uvm vreg field fields[$]
Returns the virtual fields in this virtual register.
Fills the specified array with the abstraction class for all of the virtual fields contained in this virtual register.

Fields are ordered from least significant position to most significant position within the register. fields shall
be a queue.
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18.9.1

.2.13 get_field_by_name

virtual function uvm vreg field get field by name(

Return:

string name

s the named virtual field in this virtual register.

This finds a virtual field with the specified name in this virtual register and returns its abstraction class. If no
fields are found, it returns null.

18.9.1

v

Return

This re
implen

18.9.1

v

Return
addres

Ifno a
addres

addres

If an 4
messay

18.9.1

18.9.1

-2 t4get—offsetim_memory

rtual function uvm reg addr t get offset in memory (
longint unsigned idx

s the offset of a virtual register.

turns the base offset of the specified virtual register, in the overall addeess space of the memd
hents the virtual register array.

.2.15 get_address
rtual function uvm reg addr t get addressy

longint unsigned idx,
uvm _reg map map = null

s the base external physical address of thespecified virtual register if accessed through the sp
5 map.
ldress map is specified and the:xmémory implementing the virtual register array is mapped in of
5 map, that address map is used. If the memory is mapped in more than one address map, the

5 map of the parent block is used.

ddress map is specified and the memory is not mapped in the specified address map, a W
re shall be issued:

.3 HDL.access

.3Y write

ry that

ecified

nly one
default

arning

virtual task write(

input longint unsigned idx,

output uvm status e status,

input uvm reg data t value,

input uvm door e path = UVM DEFAULT DOOR,
input uvm reg map map = null,

input uvm sequence base parent = null,
input uvm object extension = null,

input string fname = "",

input int lineno = 0
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This writes the value in the DUT memory location(s) (specified by idx) that implements the virtual register
array corresponding to this abstraction class instance using the specified access path. See 18.6.5.1 for
additional information.

18.9.1.3.2 read

virtual task read(

input longint unsigned idx,

output uvm status e status,

output uvm reg data t value,

input uvm door e path = UVM DEFAULT DOCR,
input uvm reg map map = null,

input uvm sequence base parent = null,

input uvm object extension = null,
input string fname = "",
input int lineno = 0

This rgads from the DUT memory location(s) (specified by idx) that implements the virtual register array
corresponding to this abstraction class instance using the specified acces§ path and returns the read back
value. See 18.6.5.2 for additional information.

18.9.1.3.3 poke

virtual task poke(

input longint unsigned idx,
output uvm status e status,
input uvm reg data t value,

input uvm sequence base parenft/)= null,
input uvm object extension_ =“null,
input string fname = "",

input int lineno = 0

Deposits the specified valuesinta virtual register; this deposits the value in the DUT memory locdtion(s)
(speciﬂl:ed by idx) that implements the virtual register array corresponding to this abstraction class ifstance
using the memory back-deor access. See 18.6.5.5 for additional information.

18.9.1.3.4 peek

virtual/ task peek(
idput longint unsigned idx,

output uvm status e status,

output uvm reg data t value,

input uvm sequence base parent = null,
input uvm object extension = null,
input string fname = "",

input int lineno = 0

Samples the DUT memory location(s) (specified by idx) that implements the virtual register array
corresponding to this abstraction class instance using the memory back-door access and returns the sampled
value. See 18.6.5.6 for additional information.
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18.9.1.3.5 reset
function void reset(

string kind = "HARD"

Resets the semaphore that prevents concurrent access to the virtual register. This semaphore shall be
explicitly reset if a thread accessing this virtual register array was killed before the access was completed.
The default value of kind shall be "HARD".

18.9.1.4 Callbacks

18.9.1.4.1 pre_write

virtual task pre write(
longint unsigned idx,
ref uvm reg data t wdat,
ref uvm door e path,
ref uvm reg map map

Called|before virtual register write.

If the dpecified data value, access path, or address map are modified, the updated data value, access path, or
addresp map are used to perform the virtual register operation.

The repistered callback methods are invoked after the inyocation of this method. All register callbagks are
executpd after the corresponding field callbacks. The-pre-write virtual register and field callbagks are
executpd before the corresponding pre-write memory callbacks.

18.9.1.4.2 post_write

virtual task post write(
longint unsigned idgx,
uvm_reg data t wdat,
uvm_door e path,
uvm_reg map map)

ref uvm statu$ e status

Called|after virtual register write.

If the dpecified status is modified, the updated status is returned by the virtual register operation.

The registered callback methods are invoked before the invocation of this method. All register callbacks are
executed before the corresponding field callbacks. The post-write virtual register and field callbacks are
executed after the corresponding post-write memory callbacks.

18.9.1.4.3 pre_read

virtual task pre read(
longint unsigned idx,
ref uvm door e path,
ref uvm reg map map
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Called before virtual register read.

If the specified access path or address map are modified, the updated access path or address map are used to
perform the virtual register operation.

The registered callback methods are invoked after the invocation of this method. All register callbacks are
executed after the corresponding field callbacks. The pre-read virtual register and field callbacks are
executed before the corresponding pre-read memory callbacks.

18.9.1.4.4 post_read

virtual task post_read(
longint unsigned idx,
ref uvm reg data t rdat,
input uvm door e path,
input uvm reg map map,
ref uvm status e status

Called|after virtual register read.

If the 4pecified read back data or status is modified, the updated read back data or status is returned|by the
virtual|register operation.

The repistered callback methods are invoked before the invo¢ation of this method. All register callbagks are
executpd before the corresponding field callbacks. The post-read virtual register and field callba¢ks are
executpd after the corresponding post-read memory callbacks.
18.9.2 uvm_vreg_cbs
The pre/post read/write callback facade class;
18.9.2.1 Class declaration

class uvm_vreg_ cbs éxtends uvm_callback
18.9.2.2 Callbacks

18.9.2.2.1 pre_write

virtual\task pre write (
v vreg rg,

longint unsigned 1d

ref uvm reg data t wdat,
ref uvm door e path,
ref uvm reg map map

Called before a write operation.

The registered callback methods are invoked after the invocation of the uvm_vreg::pre_write method (see
18.9.1.4.1). All virtual register callbacks are executed after the corresponding virtual field callbacks. The
pre-write virtual register and field callbacks are executed before the corresponding pre-write memory
callbacks.


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2

:2021 © IEC 2021

IEEE Std 1800.2 ™-2017 - 341 -

If the specified wdat value, access path, or address map are modified, the updated value, access path, or
address map are used to perform the virtual register operation.

18.9.2.2.2 post_write

virtual task post write(

uvm vreg rg,
longint unsigned idx,
uvm reg data t wdat,
uvm_door e path,
uvm_reg map map,

Called
The re
(see 19

The pd
callbad

If the {
18.9.2

v

Called

The re
18.9.1
pre-red
callbag

If the {

= . i
e oV caco Cacoao

after register write.

.9.1.4.2). All virtual register callbacks are executed before the corresponding-virtual field cal
st-write virtual register and field callbacks are executed after the corresponding post-write
ks.

pecified status is modified, the updated status is returned by the@ittual register operation.
.2.3 pre_read

rtual task pre read(
uvm vreg rg,
longint unsigned idx,
ref uvm door e path,
ref uvm reg map map

before register read.
bistered callback methods are invoked after the invocation of the uvm_vreg::pre_read meth
4.3). All virtual registei”callbacks are executed after the corresponding virtual field callbach

d virtual register and field callbacks are executed before the corresponding pre-read n
ks.

pecified.access path or address map are modified, the updated access path or address map are

perfo

18.9.

thevirfual register operation.

oistered callback methods are invoked before the invocation of the uvm_vreg:;post_write rI'nethod

backs.
emory

d (see
s. The
emory

ised to

d

virtual task post read(

Called

uvm_vreg rg,
longint unsigned idx,
ref uvm reg data t rdat,
input uvm door e path,
input uvm reg map map,
ref uvm status e status

after register read.
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The registered callback methods are invoked before the invocation of the uvm_vreg::post_read method
(see 18.9.1.4.4). All virtual register callbacks are executed before the corresponding virtual field callbacks.
The post-read virtual register and field callbacks are executed after the corresponding post-read memory
callbacks.

If the specified read back rdat value or status is modified, the updated read back value or status is returned
by the virtual register operation.

18.10 uvm_vreg_field

This sybclanse defines the virtnal field and callback classes

A virtgal field is a set of contiguous bits in one or more memory locations. The semantics and4ayout of
virtual|fields comes from an agreement between the software and the hardware, not any physieal strfictures
in the DUT. uvm_reg_field is the virtual field abstraction base class.
18.10J1 Class declaration

class uvm vreg field extends uvm object
18.10J2 Methods
18.10{2.1 new

fynction new (

sfiring name = "uvm vreg field"

Createp a new virtual field instance.

This njethod should not be used directly.“"The uvm_vreg_field::type_id::create method should He used
instead.

18.1042.2 configure

fynction void ag®nfigure (
uvm_vreg parent,

int unsighed size,
int ufisigned lsb pos

This il an.instance-specific configuration.

This specifies the parent virtual register of this virtual field, its size in bits, and the position of its LSB within
the virtual register relative to the LSB of the virtual register.

18.10.3 Introspection
18.10.3.1 get_parent
virtual function uvm vreg get parent ()

Returns the parent of the virtual field.
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18.10.3.2 get_Isb_pos_in_register

virtual function int unsigned get 1lsb pos in register()

Returns the position of the virtual field; Or returns the index of the LSB of the virtual field in the virtual

register that instantiates it. An offset of 0 indicates a field that is aligned with the LSB of the register.

18.10.3.3 get_n_bits

virtual function int unsigned get n bits()

Returns-the-widthinbits of the-virtual field

18.103.4 get_access

virtual function string get access(

uvm _reg map map = null

Returngs the access policy of the virtual field register when written and read via an address map.

If the themory implementing the virtual field is mapped in more than oné.address map, an address md
be spegified. If access restrictions are present when accessing a memory through the specified addres

p shall
s map,

the ac¢ess mode returned takes the access restrictions into account. For example, a read-write njemory
access¢d through an address map with read-only restrictions returns “RO”.

18.10/4 HDL access

18.1014.1 write

virtual task write(

input

input
input
input
input
input
input
input

This writes thé value in the DUT memory location(s) (specified by idx) that implements the virtual fi
corresponds’ to this abstraction class instance using the specified access path. See 18.6.5.1 for add

longint unsigned idwxy,

output uvm_status_e statwus,

uvm_reg data_ g \vralue,
uvm_door e path = UVM DEFAULT DOOR,
uvm reg map map = null,
uvm_seguenle base parent = null,
uvm objeet extension = null,

4

strimg fname =
img\lineno = 0

t1d that
itional

information.

18.10.4.2 read

virtual task read(

input

longint unsigned idx,

output uvm status_e status,

output uvm reg data t value,

input uvm door e path = UVM DEFAULT DOOR,
input uvm reg map map = null,

input uvm sequence base parent = null,
input uvm object extension = null,
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This reads from the DUT memory location(s) (specified by idx) that implements the virtual field that
corresponds to this abstraction class instance using the specified access path and returns the read back value.

See 18.6.5.2 for additional information.
18.10.4.3 poke

virtual task poke(

oot lonaint oot oanod o4
g =) = L4

output uvm status_e status,

input uvm reg data t value,

input uvm sequence base parent = null,
input uvm object extension = null,
input string fname = "",

input int lineno = 0

This dgposits the value in the DUT memory location(s) (specified by idx)‘that implements the virtugl field
corresponding to this abstraction class instance using the specified access path. See 18.6.5.5 for additional

informfation.
18.10/4.4 peek

virtual task peek(

input longint unsigned idx,
output uvm status e status,
output uvm reg data t value,

input uvm sequence base pareant = null,
input uvm object extensioen = null,
input string fname = "™\,

input int lineno = 0

This spmples from the DUT ‘memory location(s) (specified by idx) that implements the virtugl field
corresponding to this abistgaction class instance using the specified access path and returns the read back

value. Bee 18.6.5.6 foradditional information.
18.10}5 Callbacks

18.10/5.4pre_write

virtual task pre write(
longint unsigned idx,
ref uvm reg data t wdat,
ref uvm door e path,
ref uvm reg map map

Called before virtual field write.

If the specified data value, access path, or address map are modified, the updated data value, access path, or

address map are used to perform the virtual register operation.
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The virtual field callback methods are invoked before the callback methods on the containing virtual
register. The registered callback methods are invoked after the invocation of this method. The pre-write
virtual register and field callbacks are executed before the corresponding pre-write memory callbacks.

18.10.

vi

5.2 post_write

rtual task post write(
longint unsigned idx,
uvm reg data t wdat,
uvm_door_ e path,
uvm_reg map map,

Called

rert uvm_status_e status

after virtual field write.

If the gpecified status is modified, the updated status is returned by the virtual register, operation.

The vi
The re
registe]

18.10

v

Called

If the {

'tual field callback methods are invoked after the callback methods on/the Containing virtual r
oistered callback methods are invoked before the invocation of thi§/method. The post-write
I and field callbacks are executed after the corresponding post-write memory callbacks.

5.3 pre_read

rtual task pre read(
longint unsigned idx,
ref uvm door e path,
ref uvm reg map map

before virtual field read.

pecified access path or addr€ssvmap are modified, the updated access path or address map are

perforin the virtual register operation.

The vi
The re
registe

18.10

v

'tual field callback-methods are invoked after the callback methods on the containing virtual r
gistered callback ‘methods are invoked after the invocation of this method. The pre-read
I and field callbacks are executed before the corresponding pre-read memory callbacks.

5.4 post: read

rtral task post read(

bgister.
virtual

1sed to

poister.
virtual

Called

longint unsigned idx,
ref uvm reg data t rdat,
uvm_door e path,
uvm_reg map map,

ref uvm status e status

after virtual field read.

If the specified read back data rdat or status is modified, the updated read back data or status is returned by
the virtual register operation.
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The virtual field callback methods are invoked after the callback methods on the containing virtual register.
The registered callback methods are invoked before the invocation of this method. The post-read virtual
register and field callbacks are executed after the corresponding post-read memory callbacks.

18.10.6 uvm_vreg_field_cbs

The pre/post read/write callback facade class.

18.10.6.1 Class declaration

virtual class uvm vreg field cbs extends uvm callback

18.10J6.2 Callbacks
18.10)6.2.1 pre_write

virtual task pre write(

uvm _vreg field field,
longint unsigned idx,
ref uvm reg data t wdat,
ref uvm door e path,

ref uvm reg map map

Called|before a write operation.

The registered callback methods are invoked before the invocation of the virtual register pre-write callbacks
and affer the invocation of the uvm_vreg_field::pre write method (see 18.10.5.1).

If the pecified wdat value, access path, or address map are modified, the updated value, access gath, or
addresp map are used to perform the register operation.

18.10)6.2.2 post_write

virtual task post write(
uvm_vreg field «field,
longint unsighed idx,
uvm reg data_t wdat,
uvm_door «e\path,
uvm_red\fmap map,

ref wwy status e status

Calledlafterawrite r\ppraﬁnn

The registered callback methods are invoked after the invocation of the virtual register post-write callbacks
and before the invocation of the uvm_vreg_field::post_write method (see 18.10.5.2).

If the specified status is modified, the updated status is returned by the operation.
18.10.6.2.3 pre_read

virtual task pre read(
uvm _vreg field field,
longint unsigned idx,
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Called

ref uvm door e path,
ref uvm reg map map

before a virtual field read.

The registered callback methods are invoked after the invocation of the virtual register pre-read callbacks
and after the invocation of the uvm_vreg_field::pre_read method (see 18.10.5.3).

If the specified access path or address map are modified, the updated access path or address map are used to
perform the register operation.

18.10

v

Called

The re
and be

If the s
the ops

18.11
This sy
callbad
registe
18.11

cl

18.11

6.2.4 post_read

rtual task post read(
uvm vreg field field,
longint unsigned idx,
ref uvm reg data t rdat,
uvm _door e path,
uvm reg map map,
ref uvm status e status

after a virtual field read.

bistered callback methods are invoked after the invocation of the virtual register post-read ca

ibclause defines the base classvused for all register callback extensions. It also includes pre
k extensions for use on read-only and write-only registers. uvm_reg_cbs is the facade class fg
I, memory and back-deoraccess callback methods.

1 Class declaration

ass uvmpteg cbs extends uvm callback

2 Methods

Ibacks

fore the invocation of the uvm_vreg_field::post_réad'method (see 18.10.5.4).
pecified read back data rdat or status is modified, the updated read back data or status is retufned by
ration.

uvm_reg_cbs

lefined
r field,

18.11

2T hew

function new(

string name="uvm reg cbs"

This creates an instance of the register call back class with the specified name.

18.11.

2.2 pre_write

virtual task pre write(

)

uvm reg item rw
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Called before a write operation.

All registered pre_write callback methods are invoked after the invocation of the pre_write method of
associated object [uvm_reg_backdoor (see 19.5), uvm_reg (see 18.4), uvm_reg field (see 18.5), or
uvm_mem (see 18.6)].

a) Back door—uvm_reg_backdoor::pre_write (see 19.5.2.13) and uvm_reg_ cbs::pre_write
callbacks for back door.

b) Register—uvm_reg::pre_write (sce 18.4.8.1) and uvim_reg_cbs::pre_write callbacks for reg; then

for each field: uvm_reg field::pre_write (see 18.5.6.1) and uvm_reg_cbs::pre_write callbacks

for field.

When the element being written is a uvm_reg, all pre_write callback methods are invoked|before

the contained uvm_reg_fields.

c) | RegField—uvm_reg_field::pre_write (see 18.5.6.1) and uvm_reg_chs::pre_write .callbagks for
field.

d) | Memory—uvm_mem::pre_write (see 18.6.9.1) and uvm_reg_cbs::pre_writecallbacks forjmem.
The rv argument holds information about the operation.

— | Modifying the value modifies the actual value written.
— | For memories, modifying the offset modifies the offser used.in the operation.

— | For non back-door operations, modifying the access path,er/address map modifies the actual path or
map used in the operation.

If the #w.status is modified to anything other than UVM (3S~ OK (see 17.2.2.1), the operation is abortgd. See
19.1.1 [for more details on rw.

18.11)2.3 post_write

virtual task post write(
uvm_reg item rw

)
Called|after a write operation:

All registered post_writecallback methods are invoked before the invocation of the post_write method of
associgted object fuvin_reg_backdoor (see 19.5), uvm_reg (see 18.4), uvm_reg field (see 1§.5), or
uvm_mem (see(18.6)].

a) | Back-door—uvm_reg_cbs::post_write callbacks for back door, uvm_reg_backdoor::post| write

(se€ 19.5.2.14).

b)  Register—uvm_reg_cbs::post_write callbacks for reg, uvm_reg::post_write (see 18.4.8.2); then
for each field: uvm_reg_cbs::post_write callbacks for field, uvm_reg_field::post_write (see
18.5.6.2).

When the element being written is a uvm_reg, all post_write callback methods are invoked before
the contained uvm_reg_fields.

c) RegField— uvm_reg cbs::post_write callbacks for field, uvm_reg field::post_write (see
18.5.6.2).

d) Memory—uvm_reg cbs::post_write callbacks for mem, uvm_mem::post_write (see 18.6.9.2).

The rw argument holds information about the operation.
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— Modifying the status member modifies the returned status.

— Modifying the value or offset members has no effect, as the operation has already completed.

See 19.1.1 for more details on rw.

18.11.2.4 pre_read

virtual task pre read(

uvm_reg item rw

Called|before a read operation.

All registered pre_read callback methods are invoked after the invocation of the pre“read method of
associgted object [uvm_reg_backdoor (see 19.5), uvm_reg (see 18.4), uvm_reg (field (see 1§.5), or
uvm_them (see 18.60)].

a) | Back door—uvm_reg backdoor::pre read (see 19.5.2.11) and “uvm_reg_cbs::prg read
callbacks for back door.

b) | Register—uvm_reg::pre_read (see 18.4.8.3) and uvm_reg_cbs::pre_read callbacks for reg; then
for each field: uvm_reg_field::pre_read (see 18.5.6.3) and uvm_reg_cbs::pre_read callbacks for

field.

When the element being written is a uvm_reg, all pre_read callback methods are invoked|before
the contained uvm_reg_fields.

¢) | RegField—uvm_reg_ field::pre_read (sece 18:5.6.3) and uvim_reg cbs::pre_read callba¢ks for
field.

d) | Memory—uvm_mem::pre_read (see 18:6.9.3) and uvm_reg_cbs::pre_read callbacks for mem.

The W argument holds information about.the operation.

— | The value member of rw is'not used and has no effect if modified.
— | For memories, modifying the offset modifies the offsef used in the operation.

— | For non back-doér gperations, modifying the access path or address map modifies the actual path or
map used in the operation.

If the #w.status\is-modified to anything other than UVM IS OK (see 17.2.2.1), the operation is abort¢d. See
19.1.1 [for nfore details on rw.

18.11.2-5 post_read

virtual task post read(

uvm reg item rw

Called after a read operation.
All registered post_read callback methods are invoked before the invocation of the post_read method of

associated object [uvm_reg_backdoor (see 19.5), uvm_reg (see 18.4), uvm_reg field (see 18.5), or
uvm_mem (see 18.6)].
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a)  Back door—uvm_reg_cbs::post_read callbacks for back door, uvm_reg_backdoor::post_read
(see 19.5.2.12).

b) Register—uvm_reg_chs::post _read callbacks for reg, uvm_reg::post_read (sece 18.4.8.4); then
for each field: uvm_reg cbs::post read callbacks for ficld, uvm_reg field::post read (see
18.5.6.4).

When the element being written is a uvm_reg, all post_read callback methods are invoked before
the contained uvm_reg_fields.

c) RegField— uvm_reg cbs::post read callbacks for field, uvm_reg field::post_read (see
18.5.6.4).

d) Memory—uvm_reg_cbs::post_read callbacks for mem, uvin_mem::post_read (see 18.6.9.4).

The rv argument holds information about the operation.

— | Modifying the read back value or status modifies the actual returned value or status.

— | Modifying the value or offSet members has no effect, as the operation has already~¢ompleted.

See 1911.1 for more details on rw.
18.11)2.6 post_predict

virtual function void post predict (
input uvm reg field fld,

input uvm reg data t previous,
inout uvm reg data t value,
input uvm predict e kind,

input uvm door e path,

input uvm reg map map

)

Called|by the uvm_reg_field::predict method-(see 18.5.5.17) after a successful UVM_PREDICT_READ
or UVM_PREDICT_WRITE prediction’(see 17.2.2.8).

previoys is the previous value in théwmirror and value is the latest predicted value. Any change t¢ value
modifies the predicted mirror value:

18.11)2.7 encode
virtual function void encode (
ref uymdreg data t datal]

)

This is|a ddta encoder.

The registered callback methods are invoked in order of registration after all the pre_write methods (see
18.11.2.2) have been called. The encoded data is passed through each invocation in sequence. This allows
the pre_write methods to deal with clear-text data.

By default, the data is not modified.
18.11.2.8 decode
virtual function void decode (

ref uvm reg data t datal]

)
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This is a data decoder.

The registered callback methods are invoked in reverse order of registration before all the post_read
methods (see 18.11.2.5) are called. The decoded data is passed through each invocation in sequence. This

allows the post_read methods to deal with clear-text data.

The reversal of the invocation order is to allow the decoding of the data to be performed in the opposite

order of the encoding, with both operations specified in the same callback extension.

By default, the data is not modified.

18.113°Types
For a description of the convenience callback types for uvm_reg_cbs, see D.4.6.

18.11/4 uvm_reg_read_only_cbs

This is|a predefined register callback class for read-only registers that generates an error if a write opgration

is atterppted.
18.11)4.1 Class declaration
virtual class uvm reg read only cbs extends uwm<reg cbs
18.11{4.2 Methods
18.11/4.2.1 pre_write

virtual task pre write(
uvm_reg item rw

Genergtes an error message and setsstatus to UVM_NOT_OK (seel7.2.2.1).

18.11)4.2.2 add

stflatic function woid add(
uvm_reg rg

Adds this callback to the specified register and its contained fields.

18.1114.2.3 remove

static function void remove (
uvm reg rg

Removes this callback from the specified register and its contained fields.

18.11.5 uvm_reg_write_only_cbs

This is a predefined register callback method for write-only registers that generates an error if a read

operation is attempted.
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18.11.5.1 Class declaration

virtual class uvm reg write only cbs extends uvm reg cbs
18.11.5.2 Methods
18.11.5.2.1 pre_read

virtual task pre read(

uvm reg item rw

)

Genergtes an error message and sets status to UVM_NOT_OK (seel7.2.2.1).
18.11/5.2.2 add

sflatic function void add(
uvm_reg rg
Adds this callback to the specified register and its contained fields.
18.11]5.2.3 remove

sflatic function void remove (

uvm_reg rg

Remoyes this callback from the specified register;and its contained fields.

18.12 uvm_mem_mam

The mpmory allocation management,utility class is similar to C’s malloc and free functions. A single
instande of this class is used to‘manage the exclusive allocation of consecutive memory locations| called
regionf. The regions can subsequently be accessed like little memories of their own, without knowying in
which memory or offset they/are actually located.

The memory allogation manager should be used by any application-level process that requires rgserved
space in the memory, such as DMA buffers.

A regipn shall remain reserved until it is explicitly released.

18.12.1 Class declaration

class uvm mem mam

18.12.2 Types
18.12.2.1 alloc_mode_e
typedef enum {GREEDY, THRIFTY} alloc mode e

The memory allocation mode.
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Specifi

a)
b)

18.12.

es how to allocate a memory region.

GREEDY—Consume new, previously unallocated memory.

THRIFTY—Reuse previously released memory as much as possible.

2.2 locality_e

typedef enum {BROAD, NEARBY} locality e

Location of memory regions.

Specifi

a)
b)

18.12

Uy
This i}
This o
18.12
18.12

fy

Create
This if
descrij

If are
access

es where to locate new memory regions.

BROAD—Locate new regions randomly throughout the address space.

NEARBY—TLocate new regions adjacent to existing regions.
3 Variables

default_alloc

m_mem mam policy default alloc
the region allocation policy.
pject is repeatedly randomized when allocating new regioris.
4 Methods
4.1 new
nction new (
string name,

uvm _mem mam cfg cfg,
uvm _mem mem = null

5 a new manager ifistance of a memory allocation manager with the specified name and configy
stance manage$:all memory region allocation within the address range specified in the config
tor.

ferenee {0 a memory abstraction class is provided, the memory locations within the regions
pd through the region descriptor, using the uvm_mem_region::read (see 18.12.7.2.

uvm_inem_region::write (see 18 12.7 2 &) methods. See 18 12.9 for more details on cfg

ration.
hration

can be
D) and

18.12.

4.2 reconfigure

function uvm mem mam cfg reconfigure (

)

uvm mem mam cfg cfg = null

Reconfigures the manager.

This modifies the maximum and minimum addresses of the address space managed by the allocation
manager, allocation mode, or locality. The number of bytes per memory location cannot be modified once
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an allocation manager has been constructed. All currently allocated regions must fall within the new address

space.

This returns the previous configuration. If no new configuration is specified, this simply returns the current
configuration.

18.12.5 Memory management

18.12.5.1 reserve_region

function uvm mem region reserve region(

Reservies a specific memory region of the specified number of bytes starting-at the specified of]
descrifjtor of the reserved region is returned. If the specified region cannot beresetved, null is returng

default

It may|
outsidg

Regior

18.125.2 request_region

fy

Reque

policy [is specified, it is randomized to determine the start offset of the region. If no policy is specifi

policy
defaulf

A desqriptor.of the allocated region is returned. If no region can be allocated, null is returned.

bit [63:0] start offset,
int unsigned n bytes,
string fname = "",

int lineno = 0

value of /ineno shall be 0.

not be possible to reserve a region because it overlaps with an’ already allocated region of
the address range managed by the memory manager.

s can be reserved to create “holes” in the managed address space.

nction uvm mem region request :fégion (
int unsigned n_bytes,
uvm mem mam policy alloc =-null,
string fname = "",
int lineno = 0

ts and reserves a memory region of the specified number of bytes starting at a random locati

found in the uvim_mem_mam::default_alloc class property (see 18.12.4.2) is randomizg)
value of fineno shall be 0.

fset. A

d. The

it lies

bn. If a
ed, the
d. The

It may not be possible to allocate a region because there is no area in the memory with enough consecutive
locations to meet the size requirements or there is another contradiction when randomizing the policy.

If the memory allocation is configured to THRIFTY or NEARBY, a suitable region is first sought
procedurally.

18.12.

5.3 release_region

function void release region(

uvm mem region region
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Releases a previously allocated memory region. An error shall be generated if the specified region has not
been previously allocated or is no longer allocated. See 18.12.7 for more details on region.

18.12.5.4 release_all_regions

function void release all regions()

Forcibly releases all allocated memory regions.

18.12.6 Introspection

18.12

fu

Create

regions.

18.12

fynction uvm mem region for each/(

This it

If rese

additignal allocated regions to iterate. The default value of reset shall be 0, which is FALSE.

18.12

fuynction uvm mem get_memory()

Returns the managed memory implementation.

This r

managpd by this instange of the allocation manager. It returns nu/l if no memory abstraction cla
specified at construction fime.

18.12

Each i
the

~ 4 bt
o Tconvertzstrimy
nction string convert2string ()

5 a human-readable description of the state of the memory manager and the~curfently al

6.2 for_each

bit reset = 0

prates over all currently allocated regions.

is TRUE, this resets the iterator and returns the fitst allocated region. It returns null when therd

6.3 get_memory

pturns the reference-tosthe memory abstraction class for the memory implementing the lo

7 uvm_mem_region

hstance’ of this class describes an allocated memory region. Instances of this class are created

ocated

are no

cations
SS was

nly by

uvm_mem_mam::request_region (see 18.12.5.2) methods.

18.12.7.1 Class declaration

class uvm mem region

18.12.7.2 Methods

18.12.7.2.1 get_start_offset

function bit [63:0] get start offset()
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Returns the start offset of the region.
This returns the address offset, within the memory, where this memory region starts.
18.12.7.2.2 get_end_offset
function bit [63:0] get end offset ()
Returns the end offset of the region.

This returns the address offset, within the memory, where this memory region ends.

18.127.2.3 get_len

fynction int unsigned get len()
The siZe of the memory region.
This rdturns the number of consecutive memory locations (not necessarily bytes)‘in the allocated region.
18.127.2.4 get_n_bytes

fynction int unsigned get n bytes()
The nymber of bytes in the region.
This rdturns the number of consecutive bytes in the allo¢ated region. If the managed memory contains more
than ofie byte per address, the number of bytes in an’allocated region may be greater than the number of
requesfed or reserved bytes.
18.12]7.2.5 release_region

fiinction void release region ()
Releasps this region.
18.127.2.6 get_memory

fynction uym.mem get memory ()

Returnfs the ni€mory where the region resides.

This returns a reference to the memory abstraction class for the memory implementing this allocated
memory region. It returns null if no memory abstraction class was specified for the allocation manager that
allocated this region.

18.12.7.2.7 get_virtual_registers
function uvm vreg get virtual registers()
Returns the virtual register array in this region.

This returns a reference to the virtual register array abstraction class implemented in this region. It returns
null if the memory region is not known to implement virtual registers.
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18.12.7.2.8 write

task write(
output uvm status e status,
input uvm reg addr t offset,
input uvm reg data t value,
input uvm door e path = UVM DEFAULT DOOR,
input uvm reg map map = null,
input uvm_ sequence base parent = null,
input int prior = -1,
input uvm object extension = null,
input string fname

nun
7

input int lineno = 0

Writes|to the memory location that corresponds to the specified offset within this region. (This requites that

the mgmory abstraction class be associated with the memory allocation manager that allocated this

See 1816.5.1 for additional information.
18.12{7.2.9 read

tdsk read(
output uvm status_ e status,

input uvm reg addr t offset,

output uvm reg data t value,

input uvm door e path = UVM DEFAULT DOG@R,
input uvm reg map map = null,

input uvm sequence base parent = null,
input int prior = -1,

input uvm object extension = nuld,

input string fname =
input int lineno = 0

nu
I4

Reads from the memory location that,corresponds to the specified offset within this region. This requi
the mgmory abstraction class be‘associated with the memory allocation manager that allocated this

See 1816.5.2 for additional information.
18.12)7.2.10 burst_write

tgsk bursthywrite (

output uvm status e status,
input uvm reg addr t offset,
Mput uvm reg data t valuel],

region.

res that
region.

Tnput uvm _door € path = UVM DEFAULT DOUR,
input uvm reg map map = null,

input uvm sequence base parent = null,
input int prior = -1,

input uvm object extension = null,
input string fname = "",

input int lineno = 0

Writes to the memory locations that corresponds to the specified burst within this region. This requires that
the memory abstraction class be associated with the memory allocation manager that allocated this region.

See 18.6.5.3 for additional information.
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18.12.7.2.11 burst_read

task burst read(
output uvm status_e status,
input uvm reg addr t offset,
output uvm reg data t valuel],
input uvm door e path = UVM DEFAULT DOOR,
input uvm reg map map = null,
input uvm sequence base parent = null,
input int prior = -1,
input uvm object extension = null,
input string fname = "",

IEC 62530-2:2021 © IEC 2021
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input int lineno = 0

Reads [from the memory locations that corresponds to the specified burst within this region: This rgquires
that the memory abstraction class be associated with the memory allocation manager that allocatpd this

region]| See 18.6.5.4 for additional information.
18.127.2.12 poke

tdsk poke (

output uvm status e status,

input uvm reg addr t offset,

input uvm reg data t value,

input uvm sequence base parent = null,
input uvm object extension = null,
input string fname = "",

input int lineno = 0

Deposits the specified value in the memoty location that corresponds to the specified offset within this
region| This requires that the memory abstraction class be associated with the memory allocation mjanager

that allocated this region. See 18.6.5:5-for additional information.
18.12]7.2.13 peek

tdsk peek(

output uvm\'status_ e status,

input uvm-reg addr t offset,

output_nvm reg data t value,

input uvm sequence base parent = null,
dpptdt uvm object extension = null,
dpput string fname = ""

input int lineno = 0

Samples the memory location that corresponds to the specified offset within this region. This requires that
the memory abstraction class be associated with the memory allocation manager that allocated this region.

See 18.6.5.6 for additional information.

18.12.8 uvm_mem_mam_policy

An instance of this class is randomized to determine the starting offset of a randomly allocated memory
region. This class can be extended to provide additional constraints on the starting offset, such as word
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alignment or location of the region within a memory page. If a procedural region allocation policy is

required, it can be implemented in the pre randomize/post randomize method.

18.12.8.1 Class declaration

class uvm mem mam policy

18.12.8.2 Variables

18.12.8.2.1 len

irfft unsigned len

The nymber of addresses required.

18.12)8.2.2 start_offset

rgnd bit [63:0] start offset

The st§

rting offset of the region.

18.1218.2.3 min_offset

b

t [63:0] min offset

The m{nimum address offset in the managed address space:

18.12/8.2.4 max_offset

b

The mfximum address offset in the managed address space.

t [63:0] max offset

18.12)8.2.5 in_use

u\

The regions alreadysallocated in the managed address space. in_use shall be a queue.

m mem region in_use[S]

18.12/9 uvm-mem_mam_cfg

This specifies the memory managed by an instance of a uvm_mem_mam memory allocation managyg

br class

(see 18.12).

18.12.

9.1 Class declaration

class uvm mem mam cfg

18.12.

18.12.

9.2 Variables

9.2.1 n_bytes

rand int unsigned n bytes

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


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

The number of bytes in each memory location.
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rand bit [63:0] start offset
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18.12.9.2.3 end_offset
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The lagt address of managed space.

18.12)9.2.4 mode

rgnd uvm mem mam::alloc mode e mode

The region allocation mode.

18.1219.2.5 locality

rgnd uvm mem mam::locality e locality

The region location mode.
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19. Register layer interaction with RTL design

19.1 Generic register operation descriptors

This subclause defines the abstract register transaction item. It also defines a descriptor for a physical bus
operation that is used by uvm_reg_adapter subtypes (see 19.2.1) to convert from a protocol-specific
address/data/rw operation to a bus-independent, canonical rw operation.

19.1.1 uvm_reg_item

Defines-an-abstract register transaction item. No bus-=specific information is present.although a handle to a
uvim_xeg map (see 18.2) is provided in case a user wishes to implement a custom address_translation

algorithm.

19.1.1.1 Class declaration
class uvm reg item extends uvm_sequence item
19.1.12 Methods for item use

19.1.1.2.1 Element kind

virtual function void set element kind (uvm gilem kind e element kind)
virtual function uvm elem kind e get element<{kind()

Kind [of element being accessed: UVM_REG, UVM_MEM, or UVM_FIELD (see 18.2.5).
get_el¢ment_Kkind shall return the most recent elemént kind assigned via set_element_kind. Th¢ value
returndd by get_element_kind prior to any set_element_kind call is undefined.

19.1.1.2.2 Element

virtual function void set elTement (uvm object element)
virtual function uvm objeet get element ()

A hanflle to the RegMode 1 _model element associated with this transaction. Use the element king (see
19.1.12.1) to determine the type to cast to: uvm_reg (see 18.4), uvm_mem (see 18.6), or uvm_reg_field
(see 18.5). get_element'shall return the most recent element assigned via set_element. The value r¢turned
by get| element prior.toany set_element call shall be null.

19.1.1.2.3 Kind

virtdal function void set kind (uvm access e kind)

R 2 : b 3
VITCUaL TLUIICCIOIlI UVIDT acCess © gyl KIIIUL)

Kind of access: UVM_READ, UVM_WRITE, UVM_BURST _READ, or UVM_BURST_WRITE (sece
17.2.2.6). get_Kind shall return the most recent kind assigned via set_kind. The value returned by get kind
prior to any set_kind call is undefined.

19.1.1.2.4 Data value

virtual function void set value (uvm reg data t value, int unsigned idx=0)
virtual function uvm reg data t get value (int unsigned idx=0)
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virtual function void set value size (int unsigned sz)
virtual function int unsigned get value size()

virtual function void set value array (const ref uvm reg data t valuel[])
virtual function void get value array (ref uvm reg data t valuel[])

The value to write to, or after completion, the value read from the DUT.

get_value_size shall return the size of the item’s internal value array. By default, the item stores a single
value element (i.e., get_value_size returns 1). Burst operations may change the size of the item’s internal
value array using set_value_size. Data values at indexes less than sz are unaffected by set_value_size. Any

a astad b na no-a- oz grasta hon tha rrant oo a o aclha ba-11 o ad O

A waining message shall be issued if the idx of set value is equal to or greater tham ‘the purrent
get_vfue_size, and the request shall be ignored. If get value is called with an idx equal to or greater than
get_value_size, then a warning message shall be issued and 0 shall be returned.

Additipnally, methods are provided for efficiently getting or setting item value(s)-using dynamic [arrays.
set_vajJue_array shall be functionally equivalent to calling set_value_size, followed by set_value for each
value | in the value array. get value array shall be functionally equivalent to [calling
new[ltem.get value size] on value and then passing in the valuesréturned by get_value.

19.1.1.2.5 Offset

virtual function void set offset (uvm reg.addr t offset)
virtual function uvm reg addr_ t get offset))

For m¢mory accesses, the offset address. For bursts)ithe starting offset address. get_offset shall retfirn the
most r¢cent offset assigned via set_offset. The vahic'returned by get offset prior to any set_offset call is 0.

19.1.1.2.6 Status

virtual function void seklistatus (uvm status e status)
virtual function uvm status e get status()

The regult of the transaction=BEVM_IS_OK, UVM_HAS X, or UVM_NOT_OK (see 17.2.2.1). get|status
shall rgturn the most re¢eént-status assigned via set_status. The value returned by get_status prior|to any
set_stqtus call is undefined.

19.1.1.2.7 Local)map

virtwal¥ function void set local map (uvm reg map map)
virfwual fupction uvm reg map get local map()

The local map used to obtain addresses. Users may customize address-translation using this map. Access to
the sequencer and bus adapter can be obtained by retrieving this map’s root map, then calling
uvim_reg map::get sequencer (see 18.2.4.8) and uvm_reg map::get adapter (see 18.2.4.9).
get_local map shall return the most recent map assigned via set local map. The value returned by
get_local_map prior to any set_local_map call is null.

19.1.1.2.8 Map

virtual function void set map (uvm reg map map)
virtual function uvm reg map get map ()
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The original map specified for the operation. The actual map used may differ when a test or sequence
written at the block level is reused at the system level. get_map shall return the most recent map assigned
via set_map. The value returned by get_map prior to any set_map call is null.

19.1.1.2.9 Door

virtual function void set door (uvm door e door)
virtual function uvm door e get door ()

The door being used (see 17.2.2.2). get_door shall return the most recent door assigned via set_door. The
value returned by get_door prior to any set_door call is undefined.

19.1.1.2.10 Parent sequence

virtual function void set parent sequence (uvm_sequence base parent)
virtual function uvm sequence base get parent sequence ()

The sqquence from which the operation originated. get parent_sequence shall“return the most|recent
parent| assigned via set_parent_sequence. The value returned by get parent_sequence prior fo any
set_parent_sequence call is null.

19.1.11.2.11 Priority

virtual function void set priority (int value)
virtual function int get priority()

The priority requested of this transfer, as defined“by uvm_sequence_base::start_item (see 14[2.6.2).
get_prfiority shall return the most recent vaqlue® assigned via set_priority. The value retured by
get_prfiority prior to any set_priority call is —{:

19.1.1.2.12 Extension

virtual function void, set extension (uvm object extension)
virtual function uym\object get extension()

A handle to optional user data, as conveyed in the call to write, read, mirror, or update, which is fised to

trigger|the operations;gét extension shall return the most recent extension assigned via set_extensidn. The
value feturned by-gét extension prior to any set_extension call is null.

19.1.1.2.13 Back door kind

virtual function void set bd kind (string bd kind)
virtual function string get bd kind()

When path is UVM_BACKDOOR (see 19.1.1.2.9), this member specifies the abstraction kind for the back-
door access, e.g., “"RTL”. get_bd_kind shall return the most recent bd_kind assigned via set_bd_kind. The
value returned by get_bd_Kkind prior to any set_bd_kind call is an empty string ("").

19.1.1.2.14 File name

virtual function void set fname (string fname)
virtual function string get fname ()
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The file name from where this transaction originated, if provided at the call site. get_fname shall return the
most recent fname assigned via set_fname. The value returned by get_fname prior to any set_fname call is
an empty string ("").

19.1.1.2.15 Line number

virtual function void set line (int line)
virtual function int get line()

The line number from where this transaction originated, if provided at the call site. get_line shall return the
most recent /ine assigned via set_line. The value returned by get_line prior to any set_line call is 0.

19.1.1.3 Methods for item sub-typing
19.1.1.3.1 new

fuynction new (
string name = ""
Createp a new instance of this type, giving it the optional name.
19.1.1,.3.2 convert2string

virtual function string convert2string/()
Returnk a string showing the contents of this transactiong
19.1.2 uvm_reg_bus_op
A strugt that defines a generic bus transactien, for register and memory accesses, having kind (read or|write),
addresls, data, and byte enable information.1f the bus is narrower than the register or memory locatiof being
access¢d, there shall be multiples of.thiese bus operations for every abstract uvm_reg_item transactipn (see
19.1.1). In this case, data represents the portion of uvm_reg_item::value (see 19.1.1.2.4) being transferred
during|this bus cycle. If the bus is wide enough to perform the register or memory operation in af single
cycle, flata is the same as the uvm_reg_item::value.
uvm_xeg bus_op has'the following Properties.

19.1.2.1 kind

uym{aceess e kind

The kind of access: READ or WRITE.
19.1.2.2 addr
uvm reg addr t addr
This is the bus address.
19.1.2.3 data

uvm_reg data t data
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The data to write or read. If the bus width is smaller than the register or memory width, data represents only
the portion of value that is being transferred this bus cycle.

19.1.2.4 n_bits
int n bits
The number of bits of uvm_reg_item::value (see 19.1.1.2.4) being transferred by this transaction.

19.1.2.5 byte_en

uym reg byte en t byte en

Speciffes the enables for the byte lanes on the bus. Meaningful only when the bus supports byteenables and
the opgration originates from a field write/read.

19.1.2.6 status
uym status e status

The repult of the transaction: UVM_IS_OK, UVM_HAS_X, or UVMNOT_OK. See 17.2.2.1.

19.2 Classes for adapting between register and bus operations

This sybclause defines the classes used to convert transagtion streams between generic register addrgss/data
reads gnd writes and physical bus accesses.

19.2.1 uvm_reg_adapter

This class defines an interface for converting between a uvm_reg_bus_op (see 19.1.2) and a specilfic bus
transadtion.

19.2.1[.1 Class declaration
virtual class uvm reg adapter extends uvm object
19.2.1.2 Common-methods

19.2.1.2.1 new

function new (
string name = ""
Creates a new instance of this type, giving it the optional name.
19.2.1.2.2 supports_byte_enable
bit supports byte enable

Specifies this bit in extensions of this class if the bus protocol supports byte enables.
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19.2.1.2.3 provides_responses

bit provides responses
Specifies this bit in extensions of this class if the bus driver provides separate response items.
19.2.1.2.4 parent_sequence

uvm_sequence_base parent sequence

19.2.1.2.5 reg2bus

pyre virtual function uvm sequence item reg2bus (
const ref uvm reg bus op rw

Extendions of this class need to implement this method to convert the spécified uvm_reg bus_qp (see
19.1.2] to a corresponding uvm_sequence_item subtype (see 14.1) that definies the bus transaction.

The npethod shall allocate a new bus-specific uvm_sequence/jtem, assign its members frqm the
corresponding members from the given generic rw bus operationgthen return it.

19.2.1/.2.6 bus2reg

pyYyre virtual function void bus2reg(
uvm_sequence item bus item,
ref uvm reg bus op rw

Extenglions of this class need to implement this method to copy members of the given bus-specific bys item
to corfesponding members of the provided rw instance. Unlike reg2bus (see 19.2.1.2.5), the rgsulting
transadtion is not allocated from scratch. This is to accommodate applications where the bus respons¢ needs
to be r¢turned in the original réquest.

19.2.1.2.7 get_item
virtual fufietion uvm reg item get item()

This rpturns- the bus-independent read/write information corresponding to the generic bus tranpaction
currenflydranslated to a bus-specific transaction. This function returns a value reference only when cglled in
the uvim_reg adapter::reg2bus method (see 192 12 5). otherwise it returns xnuJ/ The contentlof the
returned uvm_reg_item instance (see 19.1.1) shall not be modified and is used strictly to obtain additional
information about the operation.

19.2.2 uvm_reg_tim_adapter

This class defines an interface for converting between uvm_reg_bus_op (see 19.1.2) and uvm_tlm_gp (see
12.3.4.3) items.

19.2.2.1 Class declaration

class uvm reg tlm adapter extends uvm reg adapter
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19.2.2.2 Methods

19.2.2.2.1 reg2bus

virtual function uvm sequence item reg2bus (

const ref uvm reg bus op rw

Converts a uvim_reg_bus_op struct (see 19.1.2) to a uvm_tlm_gp item (see 12.3.4.3).

19.2.2.2.2 bus2reg

v

Conve!
transag

19.3 yvm_reg_predictor

The uy
mirror

This cl
how th
observ
Memo

19.3.1

cl

19.3.2

19.3.2

uV

rtual function void bus2reg(
uvm_ sequence item bus item,
ref uvm reg bus op rw

'ts a uvm_tlm_gp item (see 12.3.4.3) to a uvm_reg_bus_op (see 19.1.2), using the provi
tion.

m_reg_predictor class defines a predictor component, which is used to update the register n
values based on transactions explicitly observed on a physical bus.

ass converts observed bus transactions of type BUSTYPE to generic registers transactions, detd
e register is being accessed based on the bus address, then updates the register’s mirror value w
bd bus data, subject to the register’s access mode. See 18.4.4.15 for details.
[ies can be large, so their accesses arg-not predicted.
Class declaration
ass uvm_reg predigtor #(

type BUSTYPE =-3int
extends uvm_ component

Variables

.1 bustin

led rw

nodel’s

rmines
iith the

mgnalysis imp #(

)

BUSTYPE,
uvm reg predictor # (BUSTYPE)
bus in

Observed bus transactions of type BUSTYPE are received from this port and processed.

For each incoming transaction, the predictor attempts to find the register handle corresponding to the
observed bus address.

If there is a match, the predictor calls the register’s predict method, passing in the observed bus data. The
register mirror is updated with this data, subject to its configured access behavior: RW, RO, etc. The predictor
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also converts the bus transaction to a generic uvm_reg_item (see 19.1.1) and sends it out the reg_ap
analysis port (see 19.3.2.2).

If the register is wider than the bus, the predictor collects the multiple bus transactions needed to determine
the value being read or written.

19.3.2.2 reg_ap

uvm_analysis port # (
uvm _reg item
) reg_ap

This i an analysis output port that publishes uvm_reg_item transactions (see 19.1.1) converted fr¢m bus
transadtions received on bus_in (see 19.3.2.1).

19.3.2.3 map
uym reg map map

This is{the map used to convert a bus address to the corresponding register or'memory handle. It needs to be
configpred before the run phase.

19.3.2.4 adapter

uym reg adapter adapter
This is the adapter used to convey the parameters”of a bus operation in terms of a caponical
uvm_xeg bus_op datum (see 19.1.2). The uvm_reg “adapter (see 19.2.1) needs to be configured beflore the
run phase.
19.3.3 Methods
19.3.3.1 new

fuynction new (
string name,
uvm_componentj parent

Createp a new instance of this type, giving it the optional name and parent.

19.3.3.2¢pre”_predict

virtual function void pre predict (
uvm_reg item rw

)

Override this method to change the value or redirect the target register.

19.3.3.3 check_phase

virtual function void check phase (
uvm phase phase

)
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Checks that no pending register transactions are still queued.

19.4 Register sequence classes

This subclause defines the base classes used for register stimulus generation.

19.4.1

uvm_reg_sequence

This class provides base functionality for both user-defined RegModel test sequences and “register
translation sequences.”

Regist
test se
outsidg
This cl
19.4.1

cl

19.4.1

Specif]

When used as a base for user-defined RegModel test sequences, this class provides convg

nience

methods for reading and writing registers and memories. Users implement the body)method to

interact directly with the RegModel model [held in the model property (see*19.4.1.3
indirectly via the delegation methods in this class.

When used as a translation sequence, objects of this class are executed direCtly’on a bus seq
which are used in support of a layered sequencer use model; a predefined convert-and-
algorithm is also provided.
br operations do not require extending this class if none of the pregeding services are needed. R
uences can be extended from the uvm_sequence #(REQ,RSP)‘base class (see 14.3) or evel
a sequence.
ass defines convenience methods.

.1 Class declaration

ass uvm_reg sequence # (

type BASE = uvm_sequence #(uvm reg item)
extends BASE

.2 Common parameters

BASE
es the sequencéitype from which to extend.

When usedas a translation sequence running on a bus sequencer, BASE shall be compatible w
sequernce type expected by the bus sequencer.

Wihien used as a test sequence running on a particular sequencer, BASE shall be compatible W

L1)] or

hencer,
xecute

egister
nh from

ith the

ith the

STUETICE tyPe TXpected by tat Sequencer.

When used as a virtual test sequence without a sequencer, BASE does not need to be specified, i.e.,

the default specialization is adequate.

To maximize opportunities for reuse, user-defined RegModel sequences should “promote” the BASE
parameter.

class my reg sequence # (type BASE=uvm_ sequence # (uvm reg item))

extends uvm_reg sequence # (BASE)

This way, the RegMode1 sequence can be extended from user-defined base sequences.
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.3 Variables

.3.1 model

uvm_reg block model

Block abstraction on which this sequence executes, defined only when this sequence is a user-defined test

sequen

19.4.1

ce.

.3.2 adapter

u\

This i

definedl only when this sequence is a translation sequence.

19.4.1

u\

This i

It spec

is defied only when this sequence is a translation sequené¢to “pull” from an upstream sequencer.

19.4.1

19.4.1

fu

Create

19.4.1

v

Contin|

Il reqg dddptiterl dddpler

an adapter to use for translating between abstract register transactions and physical bus.tsansa

.3.3 reg_seqr
m_sequencer # (

uvm reg item
reg seqr

a layered upstream “register” sequencer.

fies the upstream sequencer between abstract register {ransactions and physical bus transaction

.4 Common methods
4.1 new

nction new (
string name = "uvm re€g.sequence inst"

b a new instance, givingit the optional name.

4.2 body

rtual task body ()

ually“retrieves a register transaction from the configured upstream sequencer, reg_seq

ctions,

s. This

r (see

19.4.1

3.3)7and executes the corresponding bus transaction via do_reg_item (see 19.4.1.4.3).

User-defined RegModel test sequences need to override body and not call super.body () ; otherwise, a
warning shall be issued and the calling process does not return.

19.4.1

.4.3 do_reg_item

virtual task do reg item(uvm reg item rw)

Executes the given register transaction, »w, via the sequencer on which this sequence was started. This uses
the configured adapter (see 19.4.1.3.2) to convert the register transaction into the type expected by this
sequencer.
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19.4.1.5 Convenience read/write APIs
The following methods delegate to the corresponding method in the register or memory element. They allow
a sequence body (see 19.4.1.4.2) to do reads and writes without having to explicitly supply itself to the
parent sequence argument. Thus, a register write

model.regA.write (status, value, .parent (this))

could be written instead as

write_reg(model.regA, status, value)

19.4.11.5.1 write_reg

virtual task write reg(

input uvm reg rg,

output uvm status e status,

input uvm reg data t value,

input uvm door e path = UVM DEFAULT DOOCR,
input uvm reg map map = null,

input int prior = -1,

input uvm object extension = null,
input string fname = "",

input int lineno = 0

Writes|the given register rg using uvm_reg::write (see 18:4.4.9), supplying this as the parent argument.
The d¢fault value of path shall be UVM DEFAULTNDOOR. The default value of prior shall be —[L. The
defaul{ value of /ineno shall be 0.

19.4.11.5.2 read_reg

virtual task read reg(

input uvm reg rg,

output uvm status .e “status,

output uvm reg . data t value,

input uvm doof ‘¢ path = UVM DEFAULT DOOR,
input uvm reg)map map = null,

input int. prior = -1,

input uvm-object extension = null,
input\string fname = "",

input int lineno = 0

Reads the given register rg using uvm_reg::read (see 18.4.4.10), supplying this as the parent argument.
The default value of path shall be UVM DEFAULT DOOR. The default value of prior shall be —1. The
default value of /ineno shall be 0.
Thus,

read reg(model.reghA, status, value)

is equivalent to

model.regA.read (status, value, .parent(this))
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19.4.1.5.3 poke_reg

virtual task poke reg(
input uvm reg rg,
output uvm status e status,

input uvm reg data t value,

input string kind = "",

input uvm object extension = null,
input string fname = "",

input int lineno = 0

Pokes the-g gister xg using u
The ddfault value of /ineno shall be 0.

Thus,

pqke reg(model.regA, status, value)
is equipalent to

mgdel.regA.poke (status, value, .parent(this))

19.4.1/.5.4 peek_reg

virtual task peek reg(

input uvm reg rg,

output uvm status_e status,

output uvm reg data t value,

input string kind = "",

input uvm object extension = nudl,
input string fname = "",

input int lineno = 0

IEC 62530-2:2021 © IEC 2021
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Peeks the given register rg using wvm> reg::peek (see 18.4.4.12), supplying this as the parent argument.

The dgfault value of /ineno shall be-0.
Thus,

pgqek reg(modelyrregA, status, value)
is equijalent to

mgqdéd ,regA.peek (status, value, .parent(this))

19.4.1.5.5 update_reg

virtual task update reg(
input uvm reg rg,
output uvm status e status,
input uvm door e path = UVM DEFAULT DOCR,
input uvm reg map map = null,

input int prior = -1,
input uvm object extension = null,
input string fname = "",

input int lineno = 0


https://iecnorm.com/api/?name=eae8934377d391535032812df77ac53d

IEC 62530-2:2021 © IEC 2021
IEEE Std 1800.2 ™-2017 - 373 -

Updates the given register rg using uvm_reg::update (see 18.4.4.13), supplying this as the parent
argument. The default value of path shall be UVM_ DEFAULT DOOR. The default value of prior shall be - 1.
The default value of /ineno shall be 0.
Thus,

update reg(model.regA, status, value)

is equivalent to

model.regA.update (status, value, .parent(this))

19.4.1.5.6 mirror_reg

virtual task mirror reg(

input uvm reg rg,

output uvm status e status,

input uvm check e check = UVM NO CHECK,
input uvm door e path = UVM DEFAULT DOCR,

input uvm reg map map = null,
input int prior = -1,

input uvm object extension = null,
input string fname = "",

input int lineno = 0

Mirrorp the given register rg using uvm_reg::mirror {see 18.4.4.14), supplying this as the |parent
argument. The default value of check shall be UVM(NO CHECK. The default value of path shall be
UVM_DEFAULT DOOR. The default value of prior shall be ~1. The default value of /ineno shall be

Thus,
mirror reg(model.regA, status; value)
is equijalent to
mgdel.regA.mirror{Status, value, .parent(this))
19.4.1.5.7 write_mem
virtual task write mem
inp@Esuvm mem mem,
output uvm status e status,
Input uvm reg addr t offset,

input uvm reg data t value,
input uvm door e path = UVM DEFAULT DOOR,

input uvm reg map map = null,
input int prior = -1,

input uvm object extension = null,
input string fname = "",

input int lineno = 0

Writes the given memory mem using uvim_mem::write (see 18.6.5.1), supplying this as the parent
argument. The default value of path shall be UVM_DEFAULT DOOR. The default value of prior shall be -1.
The default value of /ineno shall be 0.
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Thus,
write mem(model.memA, status, offset, value)
is equivalent to

model.memA.write (status, offset, value, .parent(this))

19.4.1.5.8 read_mem

virtual task read mem(
input uvm mem mem,

output uvm status e status,

input uvm reg addr t offset,

output uvm reg data t value,

input uvm door e path = UVM DEFAULT DOOR,
input uvm reg map map = null,

input int prior = -1,

input uvm object extension = null,
input string fname = "",

input int lineno = 0

Reads the location offset in the given memory mem using uvm_mem::read (see 18.6.5.2), supplying this
as the [parent argument. The default value of path shall be UVM DEFAULT DOOR. The default value of
prior shall be —1. The default value of /ineno shall be 0.

Thus,
rgad mem(model.memA, status, offset) Value)
is equipalent to

mgdel.memA.read (status, offiset, value, .parent(this))

19.4.1.5.9 poke_mem

virtual task poke.mem

input uvm mem\mem,

output uvm, status_e status,

input uymireg addr t offset,

input ,u¥m reg data t value,
input\string kind = "",

input uvm object extension = null,

input string fname = "",
—_—)

trptrt—tat—tinen
Pokes the location offset in the given memory mem using uvm_mem::poke (see 18.6.5.5), supplying this
as the parent argument. The default value of /ineno shall be 0.

Thus,
poke mem (model.memA, status, offset, value)

is equivalent to

model.memA.poke (status, offset, value, .parent(this))
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19.4.1

.5.10 peek_mem

virtual task peek mem(

input uvm mem mem,

output uvm status e status,
input uvm reg addr t offset,
output uvm reg data t value,

input string kind = "",

input uvm object extension = null,
input string fname = "",

input int lineno = 0

Peeks
as the |

Thus,

j<C
is equi

md
19.4.2
The fa
This is
interfa

and arg

The fr
to proy

19.4.2

v

19.4.2

parent argument. The default value of lineno shall be 0.

ek mem (model.memA, status, offset, value)
valent to
del.memA.peek (status, offset, value, .parent (this))

uvm_reg_frontdoor

the base class for user-defined access to register and memory reads and writes through a p
Ce. By default, different registers and memoties are mapped to different addresses in the addres
accessed via those physical addresses:

nt-door allows access using a ndd-linear and/or non-mapped mechanism. Users can extend th
ide the physical access to thesé\registers.

.1 Class declaration

rtual class uvm reg frontdoor extends uvm reg sequence

uvm_sequence # (uvm_sequence_item)

.2Variables

tade class for register and memory front-door access; a user-defined front-door access sequende.

he location offset in the given memory mem using uvm_mem::peek (see 18.6.5.6), supplying this

hysical
5 space

s class

19.4.2

.2.1 rw_info

uvm reg item rw _info

Holds information about the register being read or written.

19.4.2

.2.2 sequencer

uvm_sequencer_base sequencer

This is

the sequencer executing the operation.
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19.4.2.3 Methods

new

function new (

This is

string name = ""

a constructor; it creates a new object given the optional name.

19.5 uvm_reg_backdoor

The b4

This cl
are no
mecha

19.5.1

v

19.5.2

19.5.2

fu

Initiali

19.5.2

P

Execut

se class for user-defined back-door register and memory access.

ass can be extended by users to provide user-specific back-door access to registers and memor
implemented in pure SystemVerilog or that are not accessible using the default DPI bad
hism.

Class declaration
rtual class uvm _reg backdoor extends uvm object
Methods
.1 new
nction new (
string name = ""
ves an instance of the user-defined-back-door class for the specified register or memory.
.2 do_pre_read
otected task @dq-pre read/(

uvm reg item rw

es the pre-read callbacks.

faY

This 1r

7

19.5.2.3 do_post_read

protected task do post read(

uvm_reg item rw

Executes the post-read callbacks

41 1 el 111 11..d 41 Wl et R 4 - £4] 2l 41 v 10
CUTUUSTIIAIT OUUAITCU S " UTCUTITS US LA LCTITUITUTIT T USUT CAIUTIR_ TUIT UT UTCU T CAaU TITIUUTOUABUU T J 2 .

es that
k-door

This method shall be called as the last statement in a user extension of the read method (see 19.5.2.7).
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19.5.2

.4 do_pre_write

protected task do pre write(

uvm_reg item rw

Executes the pre-write callbacks.

This method shall be called as the first statement in a user extension of the write method (see 19.5.2.6).

19.5.2.5 do_post_write

joki

Execut
This n

19.5.2

johi

A user|
This ¢
impler
operat]

19.5.2

v

A user

This ¢

otected task do post write(
uvm_reg item rw
e the post-write callbacks
ethod shall be called as the last statement in a user extension of the write method (see 19.5.2.
.6 write
otected task write(
uvm reg item rw
Ldefined back-door write operation.
nlls do_pre_write (see 19.5.2.4) and déposits the specified value in the specified registe

nentation. Then it calls do_post_write“(see 19.5.2.5) and returns an indication of the success
on.

.7 read

rtual task read(
uvm_reg item-kw

defined back-door read operation; overload this method only if the back door requires the use

r HDL
of the

f task.

Then i

lls’do/pre_read (see 19.5.2.2) and peeks the current value of the specified HDL implementation.
calls do_post_read (see 19.5.2.3) and returns the current value and an indication of the suc'Less of

the operation.

By default, this calls read_func (see 19.5.2.8) to perform the peek step.

19.5.2.8 read_func

virtual function void read func(

)

A user

uvm reg item rw

-defined back-door read operation.
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This peeks the current value in the HDL implementation. It then returns the current value and an indication

of the s

uccess of the operation.

19.5.2.9 is_auto_updated

vi

rtual function bit is auto updated(
uvm_reg field field

Indicates if a wait_for_change method (see 19.5.2.10) is implemented for the given field.

This rfurns TRUE 1f and only 1T wait_for_change is implemented to watch for changes in th
implementation of the specified field.

19.5.2.10 wait_for_change

v

rtual local task wait for change (
uvm object element

Wait for a change in the value of the register or memory element in the BUT.

19.5.2

v

Called

.11 pre_read

rtual task pre read(
uvm reg item rw

before any user-defined back-door registerreads.

The registered callback methods are invoked-after the invocation of this method.

19.5.2

v

Called

The re

.12 post_read

rtual task post_wsead (
uvm_reg item.kw

after anyuser-defined back-door register reads.

bistered callback methods are invoked before the invocation of this method.

b HDL

19.5.2

.13 pre_write

virtual task pre write(

Called

uvm reg item rw

before any user-defined back-door register writes.

The registered callback methods are invoked after the invocation of this method.

The written value, if modified, modifies the actual value to be written.
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