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 SystemVerilog and UVM verification language and methodology is widely 
used in most of the verification environments.

 Verification team spends their ~40 -50% time on developing robust, random 
and fully automated verification environment.

 ~70% of project time is spent on verification, all the learning of protocols 
and system knowledge are encapsulated in functional verification 
environment.

 Validation team tests, Validates and characterizes same design at post -
silicon. 

 Reuse of functional verification environment by validation team would 
improve overall productivity, efficiency and schedule predictability. 

Introduction



 No knowledge of SystemVerilog and UVM

 Comfortable using traditional language and methodologies

 Environment does not support direct reuse

 Customization and modification efforts

 Ability to validate the correctness of modified tests

Above reasons forced validation team not to use SystemVerilog tests

Challenges in Reuse of Functional Verification Env.
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 In Rambus, validation team uses their proprietary language and 

methodology for validation test vector generation.

 They has explored following methodologies:

o Specification driven

o Functional simulation log driven

o Functional verification test driven

o Using C language for common source code

Traditional Methodologies  



 Specification driven

o Pros

Readable and structured

Easy to modify and customize 

Easy to debug

o Cons

More efforts required for development

Quality and correctness

More efforts are required for simulation to root -cause the design issues

 Functional simulation log driven

o Pros

Ease of implementation

Less development time

Close to functional tests

o Cons 

o Readability and structure

o Require efforts from verification team in review and correctness

o Require more efforts in debugging

Traditional Methodologies Pros & Cons 



 Functional verification test driven

o Pros

High quality and correctness

Readable and structure

High configurability

o Cons 

More development time

Not easily adoptable

More efforts are required for simulation to root -cause the design issues

 Using C language for common source code

o Pros

Ease of implementation

Reduce development time

Reduce debug time

o Cons 

Not easily adoptable

Require more efforts for verification team

Require change in flow of different team

Traditional Methodologies Pros & Cons 
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Mark-up methodology is a Rambus defined methodology for reusing the 

functional verification environment (SystemVerilog & UVM) in post -silicon 

validation and other environments. 

 It translates SystemVerilog test sequences to language neutral code. 

 The language neutral code is generated by defining unique mark -ups in 

SystemVerilog test sequences.

 The language neutral code is translated to any language and environment by 

post processing flow.

 It defines the simulation flow for checking the correctness of generated code. 

 It require minimum efforts for verification to enable to functional verification 

test sequences.

Mark-up Methodology 



This methodology defines following important steps for generating validation 

test vectors and checking their correctness:

 Writing Mark -up

 Generating mark -up log from simulation

 Converting mark -up into validation test vectors

 Converting mark -ups into SystemVerilog

 Checking correctness by running simulation of generated mark -ups

Mark-up Methodology 



Mark-up Methodology 



 It defines adding additional display messages 

in SV test sequences.

 These display message (Mark -up) convey the 

actual operation performed by test.

 These mark -up would be added in UVM RAL 

model within various register access methods.

 Mark-up examples

– Register “Write” mark-up

– Register “Read” mark-up

– Register “Poll” mark-up

– Register “Read-modified write” mark-up  

Step-1: Writing Mark -up

Mark-up code inside RAL macros



Step-2: Generating mark -up simulation log

This step requires running simulation of SV test sequence to generate 

simulation log file.

Snapshot of simulation log Snapshot of mark-up log



 It requires automation flow (Perl script) for converting mark -ups into validation test 

vectors in proprietary language. 

Step-3: Converting mark -up into validation test vectors

Snapshot of validation test vectors



 Generate Mark -ups are converted back to SystemVerlig test.  

 Run the simulation with new test and check the correctness of generated code.

Step-4: Converting mark -up into SystemVerilog tests

Converting mark-up back to SystemVerilog



Step-4: Converting mark -up into SystemVerilog test

SystemVerilog test sequence generated from mark-up code
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This methodology is simple but yet provides great advantage over any other 
methodologies explored in Rambus. 

 Leverages the verification efforts to bring consistency in code and 
improve quality.

 Reduce development and debug time.

 Reduce resources, tools and licenses. 

 Provide a consistent communication medium across the teams. 

 Easily adoptable as very little efforts required in validation environments.

 Provide backward compatibility to re -simulate the generated test vectors 
in functional verification environment

Advantages of Mark -up Methodology 
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Comparative score card for all the methodologies explored in Rambus

 if methodology meets the criteria it gets “+1” otherwise “-1” score

Comparative Analysis 

Comparative analysis Criteria:

• Ease of Implementation (I)
• Reduced debug efforts (D)
• Configurability (C)
• Readable/structured (R)
• Reduced development time (T)
• Closeness to the verification code (V)
• Ease of adaptation (A)

Mark-up Methodology meets all the criteria and score highest among all the methodologies.
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It provides various applications beyond the validation test vector generation .

 Creating critical documents for architecture team such as IP initialization and

calibration guide .

 Creating test sequence for design team to run simulation in their environment

(Verilog based) for initial design bring -up and design bug resolution .

 Creating documentation of test sequence for verification team that can provide both

horizontal and vertical reuse in different environments developed in different

languages .

 Provides documentation to build system level test at customer end. This

documentation is very useful at customer end to develop DFT macro tests in their

SOC verification environment .

 Generate firmware code for software team.

Applications of Mark -up Methodology



Mark-up Methodology Applications



 Introduction

 Traditional Methodologies and their Limitations

 Mark-up Methodology

 Advantage of Mark -up Methodology

 Comparative Study

 Other Applications of Mark -up Methodologies 

 Conclusion 

Agenda



 This paper discussed challenges in reusing the SystemVerilog tests in
post -silicon validation environment .

 It introduced the Mark-up Methodology and explained all the important
development steps for generating validation test vectors .

 It described various advantage of this methodology 

 It provided comparative study among different traditionally used 
methodologies.     

 Finally it also explained various applications of Mark -up methodology 
beyond generating test vectors for post -silicon validation. 

This methodology impacts various groups/teams and helps in improving 
overall efficiency, productivity and quality.

Conclusion
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