
OVM and UVMOVM and UVM

Building a SystemVerilog Testbench with Building a SystemVerilog Testbench with 

RivieraRiviera --PROPRO



www.aldec.com

AgendaAgenda

ÅOVM Overview

ÅBuilding an OVM Testbench

ÅUsing OVM library in Riviera-PRO

ÅAccelleraôs UVM initiative
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OVM OVERVIEWOVM OVERVIEW

Part 1
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The OVM FrameworkThe OVM Framework

What is it? 

ÊIt is a SystemVerilog-based class library

ÊIt also contains a common set of proven verification methodologies
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Do you need it?Do you need it?

Can I just use SystemVerilog?

Yes, you can buté

ÊSystemVerilog only provides language constructs and programming 

environment. It does not teach you how to build a reusable, layered, 

coverage driven testbench.

ÊIt is very costly to build such reusable verification testbenches or 

verification IPs in house from scratch up

ÊAnother 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 MethodologyThe Methodology

Coverage Driven Verification (CDV) Coverage Driven Verification (CDV) 

The Coverage Driven Verification Flow
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The Methodology The Methodology 

TransactionTransaction --Level Modeling (TLM) Level Modeling (TLM) 

ÅFrom signal toggling level to transaction level
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Improves Improves reusereuse

Improves Improves efficiencyefficiency

TLM
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TransactionTransaction --Level Level 

CommunicationCommunication

ÅTransactions objects: a unit of transaction between 

components

ÅTransaction-level interfaces: a set of methods using 

transaction objects as arguments. 
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OVM Testbench and EnvironmentsOVM Testbench and Environments

An OVM testbench is composed of OVM verification 

components (OVC):
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OVM Verification ComponentsOVM Verification Components
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Structure of an OVM Verification Component (OVC)

ÅEach OVC is encapsulated, configurable and reusable.

ÅOVC follows consistent

ÊArchitecture 

ÊCommunication channels 
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The OVM Class LibraryThe OVM Class Library
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The OVM class library provides infrastructure to support creation, modification, 

and management of class objects created thought the lifetime of verification:

ÅBase classes

ÅUtilities

ÅMacros
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OVM Class Library ComponentsOVM Class Library Components

ÅCore Base Classes
Building blocks for all components and inter component transactions:
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OVM Class Library ComponentsOVM Class Library Components

ÅPre-defined Component Classes
Building blocks for all components and inter component transactions:
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OVM Class Library ComponentsOVM Class Library Components

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

ÊHow?
ÁDo not use direct Systemverilog constructor: new

ÁUse the OVM factory: type_name :: type_id ::create(string name, ovm_component parent)

ÊWhy?
ÁAllows different objects be substituted for the original without modifying requesting class 

ÁCapable of dynamically configuring component hierarchy and object substitution without 

modifying underneath code. 
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OVM Class Library ComponentsOVM Class Library Components

ÅSequence and Sequencer Classes

ÊSequences are encapsulations of user defined transaction items that 

can be reused, extended, randomized, and combined, sequentially 

and hierarchically to provide realistic stimulus to UUT.

ÊSequencer is an advanced stimulus generator that controls 

transaction items.
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OVM Class Library ComponentsOVM Class Library Components

ÅOther OVM Classes 

ÊReporting classes: provides a facility to report with consistent format

ÊSynchronization classes: for managing concurrent processes

ÊComparator classes: used to compare streams of transactions

ÊTLM classes: defines transaction-level interfaces and facilities

ÊGlobal and Policy classes
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OVM Class Library ComponentsOVM Class Library Components

ÅHierarchy creation and management
Build verification environment hierarchy and managing simulation 

phases of components

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

ÊTo create threads for each block  

ÊTo synchronize and manage phases 

(run, extract, report etc.) 
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BUILDING OVM BUILDING OVM 

TESTBENCHTESTBENCH

Part 2
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Developing Open Verification Developing Open Verification 

Components (OVCs)Components (OVCs)
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Building a testbench using Open Building a testbench using Open 

Verification Components (OVCs)Verification Components (OVCs)
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An OVM Testbench ClassAn OVM Testbench Class

ÅAn OVM testbench class contains multiple OVCs: 
one for each interface such as pci, usb, ahb, ethernet, and so on.
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Simulation Phase MethodsSimulation Phase Methods

ÅOVM class library provides methods to control phases of 

simulation, so that proper codes will be executed at desired 

timing during simulation.

ÅPhases are executed one by one during simulation.
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An OVM Testbench ExampleAn OVM Testbench Example

XBUS Demo DesignXBUS Demo Design
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