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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 

ÁWhat is device emulation 

ÁImportance of device emulation 

VReal world test cases 

VPerformance and stress testing 

VAcceleration of development cycles 

ÁThe use of protocol  analysis and generation 
tools for device emulation 

ÁDevice emulation and development cycles 

VPost-silicon - Validation 

VPre-silicon 

VEmulating pre-deployed specification 

 

 



PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 4 

Agenda 

ÁWhat is device emulation 

ÁImportance of device emulation 

VReal world test cases 

VPerformance and stress testing 

VAcceleration of development cycles 

ÁThe use of protocol  analysis and generation 
tools for device emulation 

ÁDevice emulation and development cycles 

VPost-silicon - Validation 

VPre-silicon 

VEmulating pre-deployed specification 

 

 



PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 5 

Emulating a PCIe Device  
What needs to be emulated? 

ÁEmulating device resources 

VConfiguration space 

VImplementation of memory/IO space 

VBack-end resources 

ÁEmulating device functionality 

VLTSSM and speed transitions 

VSoftware compatibility with real device 

VDMA transactions and descriptors 

VBack-end functionality 

ÁExpandability 

VInterpretation of received data 
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Performance Optimization  
Analysis Through Device Emulation 

ÁPCIe performance optimization 

VFast Transmit Engine 

ÁVisibility into PCIe performance criteria 

VGraphical visibility into bus throughput 

VPerformance Metrics 

VReal Time Statistics 

ÁParameters impeding traffic 

VFlow control credit starvation 

VACK latency 

VPayload size 
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Performance Optimization and 
Analysis Through Device Emulation 
  

Á Back to back 

Memory 

writes stress 

testing 

Á Evaluated  

through  

multiple  

Performance  

criteria 
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RC Latency Evaluation  
Through Fast MRd Emulation 
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Real Time Bus Monitoring 
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One Button Reporting  
 

Á Get 

Performance 

Data on Read 

and Write 

Requests 
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Use Timing Calculator for 
Performance Metrics 
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Performance Impeding  
Analysis Through Device Emulation 

ÁParameters impeding PCIe performance 

VACK Latency and Response Time 

ïTiming Calculator enables visibility 

VUpdate Flow Control Latency 

ïFlow control credit visibility 

VPower State Transitions 

ïVisibility via LTSSM Graphics display and 
hyperlink capabilities 
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Performance Impeding  
Analysis Through Device Emulation 

Consecutive  

MWr every 20 ï 

60 nsec 

 

Throughput can 

be affected by 

ACK latency and 

retry buffer size 
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Effect of Credit Availability  
on Throughput 
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Credit 
starvation 
can affect 
throughput 
 
Credit 
report 
shows 
actual 
credit 
available 
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Effect of Credit Availability  
on Throughput 
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Device Emulation implementation 
Why use analysis/Generation tools 

ÁDedicated hardware 

VLack of flexibility 

VLong development cycle 

ÁFPGA 

VMore flexible 

VLong development cycle 

ÁProtocol Analysis/Generation Tools Back-end 
implementation 

VMost flexible 

VImmediate reflection of test vectors into emulated 
device 
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Device Emulation Through  
Protocol Analysis/Generation Tools 

ÁConfiguration file and resource implementation 

ÁRecording and exporting to traffic generation file 

ÁReceived data interpretation and storage 

ÁImplementing DMA descriptors 

ÁBack-end implementation 

ÁEmulation based on simulation test vectors 

ÁError injection 

ÁHigh performance and stress testing 
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ÁImportance of device emulation 

VReal world test cases 

VPerformance and stress testing 

VAcceleration of development cycles 

ÁThe use of protocol  analysis and generation 
tools for device emulation 

ÁDevice emulation and development cycles 

VPost-silicon ï Validation of existing device 

VPre-silicon - future device emulation 

VEmulating pre-deployed specification 

 

 

 



PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 21 

Scanning Real Device 
Configuration Space 

ÁConfiguration space scan 
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010011 
00000000000010000100111000000 

1000000000 0000000000001000 

Scanning Real Device 
Configuration Space 
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Acquiring Configuration  
Space from Real Device 

Á  
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Exporting to traffic generation 
with Wait for Completion  



PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 25 

 

  

Real Device Configuration Space 

64 bit non- prefetchable Memory 
resource: 14 bit mask 
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Real Root Port Configuration 
Space 

Secondary/subordinate bus # 3 
Non-prefetchable resource 
0xF7F00000 ï 0xF7FFFFFF 
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Emulated Device  
Configuration Space 

128 MB 32 bit prefetchable memory 
resource 
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Emulated Device  
Configuration Space Scan 


