
February 22 -25, 2010

Experiencing Checkers for a Cache 
Controller Design 

Ben Cohen 

ben@SystemVerilog.us 

Srinivasan

Venkataramanan

and Ajeetha Kumari

CVC Pvt.Ltd ., 

Bangalore, India 

srini@cvcblr.com 

akumari@cvcblr.com 

Lisa Piper

IC Verification 

Consultant

lisa@SystemVerilog.us

VhdlCohen
Publishing



VhdlCohen
Publishing

Purpose of Study

ÅAre checkers useful? 
Å Easy to use?  

ï Create, instantiate, Intuitive results, Easy debug  

ÅWhat was our experience? 

ïProcess of using checkers

ïApplication issues

ïTool issues

ïConclusions
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Checkers are COOL!
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Agenda

ÅClassification of assertions 

ÅClassification of checker instantiations

ÅThe cache controller model 

ÅExample of checker declaration and instantiation

ÅDesign experience 

ïWithout checkers

ïWith checkers  

Å Impressions  and conclusions 
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Classification of Checkers 
Assertions and Instances
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Checker assertion 

type has 

significance when 

instantiated 

Checker

Instantiation  

Assertion

ÅStatic

Åprocedural 

Checker instance

ÅStatic

ÅProcedural 
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Emulation of Static Checker 
Instance ( chk1 ) in a Module

Static instantiation is identical to module instantiation
When a checker is instantiated as a static checker instance, all of its code behaves as if it were 

instantiated directly in the module after the proper argument associations are made.

EMULATION
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Checker

Instantiation  
module m(..); 

chk chk1(é;

endmodule : m
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Emulation of Procedural
Checker Instance in a Module

ÅProcedural concurrent assertions of checker 

instanced procedurally behave in -block.

ÅStatic assertions of that checker behave inline to where instanced 

EMULATION
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The Model ïCache Controller 
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miss= !cache_exists

Checker 
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Cache Controller Timing
read and write -through cache
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Read with data in Cache

Main Memory Read with Cache Miss

User Interface Write

Memory rd/wr access parameterized
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Cache Controller Architecture 
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Checker

chk_immd.

chk_rd_cntrl.

chk_rd_wr_cntlr

chk_wr_cntrl.

chk_reset.

chk_fifo

Function

Inline assertions, instantiatedprocedurally

Read miss/hit,instantiatedstatically

RD/WRmiscellaneous,instantiatedstatically

Write throughand cache,instantiatedstatically

Reset,instantiatedstatically

LRU Fifoassertions, instantiatedstatically
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Cache Memory Architecture 
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Checker

chk_invalidate.

chk_immd.

Function

Cache invalidates, instantiatedprocedurally

Inline assertions, instantiatedprocedurally


