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Outline  
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·Conclusions & Future Work 

2 



Motivation  
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MAS: Micro-Architecture Specification 

RTL: Register-Transfer Language 
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In Practiceé 
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Validation  
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Validation  

How to: 1) check we captured what we wanted 
  2) check that we did not make a mistake along the way 
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What Needs to be Validated?  

·Functionality 

·Performance 

·Power & Thermal 

·Physical form 

·Documentation 

·Reliability 

·Testing procedure 

·é 

+ ? ? 

Goal

Actual



Logic Validation Brick Wall  

Verification killing schedules 

Source:* 2002 Collett International Research & Synopsys 
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N. America Re-spin Statistics 

71% of SoC re-spins 

due  to logic bugs 

1999 2002 2004 

39% 44% 48% 

Without major breakthroughs, verification will be 
a non-scalable, show-stopping barrier to further 
progress in the semiconductor industry 
    THE INTERNATIONAL TECHNOLOGY ROADMAP FOR SEMICONDUCTORS: 2005/6   

Bugs found too late 

                          Incoming bugs (5 wks AVG) 
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BUG BET 

Too many pre-Si bugs! 

Simulation less efficient 

Source: Valeria Bertacco, Univ. of Michigan 

Validation is now 

limiting new features. 



Integrated Design & Verification  
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Two Classes of Bugs:  
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·Specification bugs 

üñWhatò is captured incorrectly 

- Unintended interactions 

- Deadlocks & Livelocks 

·Implementation bugs 

üñHowò is captured incorrectly 

- Incorrect optimization of algorithm 

- Misunderstanding of algorithm 

- Bug ñfixò with unintended effects 

·Note:  

ü The more abstract the specification is, the 
more implementation bugs (and vice versa). 

ü Anecdotal evidence indicate that the more 
abstract specification, the fewer total bugs 
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Real problem:  

·How to go from: 
 
 
 
 
 

·to: 

ÅQuickly 

ÅCorrectly 

ÅMeeting timing goals 

ÅMeeting area goals 

ÅMeeting power goals 

ÅMeeting manufacturability goals 

Å�«  


