OVM and UVM

Building a SystemVerilog Testbench with
Riviera -PRO
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Part 1

OVM OVERVIEW




The OVM Framework
What Is it?

E ltisa SystemVerilog-based class library
E It also contains a common set of proven verification methodologies

VIP and Verification
Environment

=0
N

SystemVerilog Language

IEEE 1800 Compliant
Simulator
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Do you need it?

Can | just use SystemVerilog?
Yes, you can bute

E SystemVerilog only provides language constructs and programming
environment. It does not teach you how to build a reusable, layered,
coverage driven testbench.

E Itis very costly to build such reusable verification testbenches or
verification IPs in house from scratch up

E Another ugly truth: each simulator might support different sets of
SystemVerilog language. You testbench might not work with a
different simulator!
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The Methodology
Coverage Driven Verification (CDV)

The Coverage Driven Verification Flow

Change parameters, random seeds, efc

Coverage
Analysis

Randarm
Stimulus ( LT J Cu:wer_age
Gernerator Monitor
‘ Directed Test Sirmuli \ ﬂ

T For cornner cases
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The Methodology 7
Transaction -Level Modeling (TLM)

A From signal toqagling level to transaction level

0o110001..

) Unit Under Test

leproves efficiency }

fl TLM
leproves reuse }
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Transaction -Level

Communication

A Transactions objects: a unit of transaction between
components

A Transaction-level interfaces: a set of methods using

transaction objects as arguments.
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OVM Testbench and Environments

An OVM testbench is composed of OVM verification
components (OVC):

An OVM Testbench

— _[VirUJaI SEquencer]— - -

1
% "
OWC 1 CHC 2 | O3 l

[t
class xbus_demo th extends ovm_ env;

‘ class xbus_env extends Dvm_env;l
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OVM Verification Components

Structure of an OVM Verification Component (OVC)
A Each OVC is encapsulated, configurable and reusable.

A QVC fO”OWS consistent OVM Verification Component o
E Architecture (OVC) _ j

E Communication channels @ |

Environment |
Config

D

class ®bus_env extends ovi env;

Agent

Monitor '( )

*bus_bus_mwonitor bus_monitor;
xhus master agent mastera[]:
xbus slave agent slaves[]:

- - ouT

\\ Sequencer
Driver

class xbus_slave agent extends ovin agent “(

xbus slawve driver driver:
xhus =lave SequeEncer Sedquencer;

®bus =slave monitor monitor:
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The OVM Class Library
The OVM class library provides infrastructure to support creation, modification,
and management of class objects created thought the lifetime of verification:

Mase classes

. ovm_object ovm_transaction
Altilities
ovm_report_object ovm_sequence_base
Avacros - -
“—) num_curﬁpnnent num_sequen:e'_item ' ﬁum_sequence
m—) ovm_threaded_component ovm_sequencer
ovm_driver ovm_scoreboard ovm_virtual_sequencer |

ovm_monitor
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OVM Class Library Components

A Core Base Classes

Building blocks for all components and inter component transactions:

oy im_root

)

omy_phase

Controller for werification phasgq

Base class for all OVH classesﬁ

Base class for all data and hierarchical class
Frowvides common operations (create, copy, Ccompare, eto.

Base clasz for OWM transact iDr‘lq [Dvm_transactiDnJ [Dvm_repurt_ubiect]

Interface to OVM reporting faciliEq
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[ O¥IT_Comporent ]

A

Inherited from ovin_ohject and ovin report ohject
with addtional interfaces for:

—hierarchy configuration

—-phasing

—reporting

—transaction recording

—factory
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OVM Class Library Components

A Pre-defined Component Classes
Building blocks for all components and inter component transactions:

[ ovim_report_object J

[ oV M _Component )

oy m_driver

[l:w m_push_driver

[Dmv_randu rr_stirmulug J

[n:w m_subiscriber ](—

(Dvm_scurehuard] .
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OVM Class Library Components

A Factory Classes
A built-in OVM factory registers and creates OVM objects/components

L

E How?

A Do not use direct Systemverilog constructor: new
A Use the OVM factory: type_name ::type_id ::create(string name, ovm_component parent)

E Why?
A Allows different objects be substituted for the original without modifying requesting class
A Capable of dynamically configuring component hierarchy and object substitution without

modifying underneath code.

type/instance overwrite

Registerinc Create Configuring factary
C _ b
objects/components types _> objects/components _) W
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OVM Class Library Components

A Sequence and Sequencer Classes

E Sequences are encapsulations of user defined transaction items that
can be reused, extended, randomized, and combined, sequentially
and hierarchically to provide realistic stimulus to UUT.

E Sequencer is an advanced stimulus generator that controls
transaction items.

[ o m_transaction ) [ O Y _Cormponent )
T T Transaction

[u:nrm squence item] [Dvm_sequencer_base) | Sub Sequence

t i

ovrn_sequence_base OvIT_SequUEncer_param_base

1 1

[n:w m_sequence) [u:w Tl_SequUEncer J

Parallel Sequence

Transaction

| Transaction
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OVM Class Library Components

A Other OVM Classes
E Reporting classes: provides a facility to report with consistent format

E Synchronization classes: for managing concurrent processes

E Comparator classes: used to compare streams of transactions

E TLM classes: defines transaction-level interfaces and facilities

E Global and Policy classes
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OVM Class Library Components

A Hierarchy creation and management
Build verification environment hierarchy and managing simulation

phases of components

E Methods to create runtime hierarchy: build() , set_config _*()

E To create threads for each block

Construction | new |
A post new |
E To synchronize and manage phases  E|aboration m
(run, extract, report etc.) —
Simulation
Report
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Part 2

BUILDING OVM
TESTBENCH




Developing Open Verification >
Components (OVCs)

[Mudeling Data Items ] LS

[ Creating Tranaction-level Components ]

.

[ Creating Driver

< o r_agent I ovin_agent
[ Creatir‘lg Mlonibor v agEﬂt o m_agent
y —
<
Creating Sequencer ' ;
[ y I: Canfig [ Canfig
[Instantiating Compaonents J Aralysis Analysis
I O i _sequencel I O IT1_Sequience
[ Creating Agent ] + *+
[ Creating Environ ment] * | |

BT T ||:w rn_driver OvT_nonitor ovrm_driver

.y

[ Managing End of Test ,I,I J_ _L l.
_F ey —

Gmplementing Checkers and Cl:wers) -III
< ‘ DuT I

[Enable Scenario Creation

A
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Building a testbench using Open
Verification Components (OVCs)

[Review the reusable OVC configuration parameters]

¥

Gnstantiate and configure reusable Duca

v

[Create reusable sequences for interface OWCs [Dptin:nnal}J

¥

[ﬂdd a virtual sequencer {Dptiunalj.]

v

[ﬁdd checking and functional coverage extensiu:nns.)

¥

[Create tests to achieve caverage guala.]

www.aldec.com

20



An OVM Testbench Class

A An OVM testbench class contains multiple OVCs:
one for each interface such as pci, usb, ahb, ethernet, and so on.

ovm_env {(testbench)

B

O I_ery
ovm_agent I ovim_agent I
oY im_agert I ov T _agent
[ oY Im_er
[ ov m_agent I ovim_agent I
ovin_agent ovim_agent
E I I: O Im_ery
| oviT_agent I ovm_agent I

Analysis
0 oV IT_SequUence
E v,
ovi monitor ovrm_driver

O IT1_SEqUIEnCeE

v

ovim_driver
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Simulation Phase Methods

A OVM class library provides methods to control phases of
simulation, so that proper codes will be executed at desired

timing during simulation.
A Phases are executed one by one during simulation.

[end_u:uf_elabu:uratinﬂ C]

[start of Simulatiun})[ rung Hextractﬂ }[ check() ]—)[ repartd) ]
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ANOVM T estbench Example =~ =
XBUS Demo Design




