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Â Lab testing is slow and ineffective

ÂDirected testing is insufficient

Â Lack reuse to stay productive

Old -school FPGA Verification Practices
Are They Hurting You?

2 Stefan Bauer, Verification for FPGAs,  FPGAworld 2018

Source:  Wilson Research Group and Mentor Graphics, 2016 Functional Verification Study
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72% of Europeansô 
FPGA projects are 
behind schedule

75% of Europeansô 
FPGA designs have 

production bugs

63% of all European 
FPGA designs are 

safety critical

Bugs found in lab 
are 10x more costly 

than simulation
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FPGA Productivity Gap

ÂFPGA vendors continue to innovate to keep designers productive
ð Hardened blocks ïReuse
ð IP ïReuse
ð SoCïReuse
ð Graphical system builders ïAutomation
ð HLS ïAbstraction

ÂñDesign Productivityò alone Í faster ñTime to Marketò
ð Designs must also work and be of high quality to gain adoption
ð Time to market depends on maximizing design and verification productivity

ÂVerification must evolve to keep pace and maximize potential
ð Maximize reuse
ð Improve automation
ð Raise the level of abstraction

Stefan Bauer, Verification for FPGAs,  FPGAworld 20184
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Protocol IP Enables Faster Development
But how do you verify your custom applicationé
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How do I test my custom 
application in this sea of 

complicated IP?

Majority of traffic 
on/off todayôs 

FPGA is through  
protocol IP

Stefan Bauer, Verification for FPGAs,  FPGAworld 20185
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Source:  Wilson Research Group and Mentor Graphics, 2016 Functional Verification Study 

Where do spend your time for FPGA verification?

Maximize Debug 
Efficiency

Minimize Test 
Creation

Maximize Testing

Minimize TB 
Development

Â Maximize Reuse
ð Reuse test environments from project to project
ð Minimizes time spent developing TB environments
ð Minimizes TB debug time
ð VIP for bus protocols & memory models

Â Improve Automation
ð Automate TB creation
ð Automatic testing with Formal Apps
ð Accelerate coverage closure with Formal Apps

Â Raise Abstraction Level
ð Improve TB creation efficiency with object oriented
ð Write tests at scenario level to match system
ð Debug at a higher level than pin wiggles

How Do You Improve Verification Productivity?
Reuse, automation and abstraction to the rescue

Stefan Bauer, Verification for FPGAs,  FPGAworld 2018
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Maturity
Mentorôs 
Solution Objective Advantages

FPGA Verification Evolution
The path to greater effectiveness for increasingly complex FPGA designs
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ÅQuesta Core

ÅModelsim

Improved VisibilityBasic
SimulationE
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Performance

Shorter Debug Cycles

Faster Lab Bring Up

Transition from inefficient lab testing 
to more effective simulation with full 
design visibility and stimulus control

Stefan Bauer, Verification for FPGAs,  FPGAworld 2018
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Basic Simulation

Stefan Bauer, Verification for FPGAs,  FPGAworld 20188
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Basic Simulation

Stefan Bauer, Verification for FPGAs,  FPGAworld 20189
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What is Code Coverage?

10

Â No change to design or test bench required
ð Just a command line switch

Code coverage: Identifies code that has been executed during simulation.
More importantly identifies code that has NOT been tested!

Â Types of code coverage
ð Statement  
ð Branch
ð Expression
ð FSM
ð Toggle

Stefan Bauer, Verification for FPGAs,  FPGAworld 2018
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Â No change to design or test bench required
ð Just a command line switch

Code coverage: Identifies code that has been executed during simulation.
More importantly identifies code that has NOT been tested!

Bug!!Â Does not indicate that design is behaving correctly
ð Prediction must also be in place

Â Types of code coverage
ð Statement  
ð Branch
ð Expression
ð FSM
ð Toggle

Stefan Bauer, Verification for FPGAs,  FPGAworld 2018
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Collecting and Analyzing Code Coverage 

Stefan Bauer, Verification for FPGAs,  FPGAworld 201812


