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Disclaimer
Presentation Disclaimer: All opinions, judgments, recommendations, etc. 
that are presented herein are the opinions of the presenter of the material 
and do not necessarily reflect the opinions of the PCI-SIG®.
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Agenda
ÁPCIe® 2.0 => 3.0 verification challenges and concerns

ÁQuick Overview of Verification methodology approaches

ÁFlexible verification environment (VE) principles
VModular Verification Building Blocks

V Independent, reusable, VE components

VVerification plan and Sign-off metrics

ÁPCIe 3.0 test cases
VSupported speed extension

VData Encoding changes

VEqualization Phase 2
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PCIe 2.0 => 3.0 Verification 
Challenges and Concerns

ÁñHow do I trace all those spec changes?ò

ÁñWhat should be changed in the VE?ò

ÁñHow do I minimize the changes overhead?ò

ÁñHas something got broken with those changesò 

ÁñHow do I know that all related scenarios have 
been tested?ò

ÁñIs my design backward compatible?ò
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Quick Overview: 
Traditional Verification Approach

ÁDirected Testing: Create a comprehensive list of all 
design features. Write testcase for each feature in 
the list

VAdvantages

ïGreat control for targeting specific design features

VDisadvantages

ïWriting and debugging of hundreds or even thousands of tests

ïFinds only bugs you were looking for

ïMaintenance nightmare
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Quick Overview: 
Advanced Verification Approach
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Flexible Verification Environment

What it takes to make a flexible verification 
environment?

ÁModularity

VHave independent, Reusable modules

VCreate extendable building blocks

VKeep clear Encapsulations

ÁUp to date verification plan

VBind your verification plan to the spec

VHave a change tracer mechanism 

http://exonous.typepad.com/photos/uncategorized/lego.gif
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Modular Verification 
Building Blocks

Á Create Base class for modules/data items 
description

Á Extend it according to latest spec additions 

V Example: Physical layer packet definition:

Class pcie_base_packet extends 

uvm_sequence_item; 

rand byte unsigned Payload[];

é

endclass : pl_base_packet

class GEN3_pl_base_packet extends 

pcie_base_packet;

rand bit unsigned[10:0] Length; 

rand bit Parity;

rand bit unsigned[3:0] STP;

endclass : GEN3_pl_base_packet

Extending the 
base packet 
according to 

spec changes

Base packet 
definition is 

reusable for future 
spec versions

http://www.google.com/imgres?imgurl=http://www.accellera.org/events/UVM_Logo.jpg&imgrefurl=http://www.accellera.org/events/&usg=__rXdJ4sMIcDqvUVYMGFM_SvJCM5s=&h=258&w=349&sz=39&hl=en&start=11&zoom=1&itbs=1&tbnid=QVQkWn1mpIu94M:&tbnh=89&tbnw=120&prev=/images?q=UVM+logo&hl=en&sa=X&rlz=1R2SKPB_en&tbs=isch:1&prmd=ivns&ei=-6JbTb7gM9KltweJuviRCw
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Modular Verification 
Building Blocks

11

ÁKeep Independent, reusable, VE components  
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Verification Plan and 
Sign-off metrics
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From Specification to Coverage 
Metrics Through Verification Plan

Functional
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Specification => Verification Plan => Coverage Metrics
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Comprehensive 
Verification Plan is Key

ÁSince Verification Plan (vPlan) is used as an 
ultimate sign-off criteria, vPlanôs quality becomes 
of paramount importance

VMust fully and comprehensively reflect the target 
specification

VMust include clearly defined sign-off metrics

Copyright © 2010, PCI-SIG, All Rights Reserved 14

Metric-based

Sign-off plan
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Specification =>
Verification Plan

Annotate the spec with 
areas to monitor with 
coverage, checks and 

specific testcases

Associate Verification 
plan items with the 
spec annotations

Capture relevant meta 
data and location in spec 

to track changes

Copyright © 2011, PCI-SIG, All Rights Reserved



PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 16

Agenda
ÁPCIe 2.0 => 3.0 verification challenges and concerns

ÁQuick Overview of Verification methodology approaches

ÁFlexible verification environment principles
VModular Verification Building Blocks

V Independent, reusable, VE components

VVerification plan and Sign-off metrics

ÁPCIe 3.0 test cases
VSupported speed extension

VData Encoding changes

VEqualization Phase 2



PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 17

PCIe 3.0 Example 1 ï
Supported Speed Extension

ÁPCIe 2.x LTSSM transitions / Speed verification plan

States 
transition

Transition 
trigger

supported  link 
speed
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PCIe 3.0 Example 1 ï
Supported Speed Extension

ÁDetecting 2.0 -> 3.0 changes

Change in spec is 
detected (New speed)


