
Verification Plan Driven Closure
vPDC

Using Axiom’s CDF
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Evolution of 
Functional Verification

Lack of tools / methodology

Undemanding situation
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Directed Tests

Prototyping & Emulation

HDL Based Assertions
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Evolution of 
Functional Verification

Constraint Random Tests

Availability of tools / methodology

Increased Design Complexity

Huge
Value Add
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Directed Tests

Prototyping and Emulation

Specialized Assertions

HDL Based Assertions

4



Constrained Random

• Need to upgrade Testbench language
• Difficult to capture constraints

– Can become directionless
– Can become un-solvable

• Difficult to capture and review goals
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• Difficult to capture and review goals
– We need inputs from designers, architects …

• Funnel shaped convergence
– Long cycles to closure
– Unwanted debug hours – frustrated engineers

• Reusable … ?
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Evolution of 
Functional Verification

Constraint Random Tests
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Optimal Availability
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Specialized Assertions

HDL Based Assertions
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Verification Plan Driven Closure 
(vPDC)

• User: writes the Executable Verification Plan
– Easy to capture & review 

• Verification plan: independent of Testbench 
• Automation: Verification Closure Tool 
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• Automation: Verification Closure Tool 
– Automatically extracts coverage points
– Automatically synthesizes constraints for random 

number generation
– Automates functional vector generation

• Fastest path to functional verification closure
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Constraint Random v/s vPDC

Constrained Random
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Axiom CDF

Introduces and supports 
Verification Plan Driven Closure



Axiom CDF
Comprehensive Design Framework

• Based on Verification Plan
– Automatically generates functional coverage code
– Automatically synthesizes constraints
– Records transactions

• GUI debugging
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• GUI debugging
• Command line based transaction mining

• Automates functional verification closure 
(vPDC)

• Is independent of Testbench 
implementation
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Components of CDF

Comprehensive Design Framework



Axiom CDF – Functional Coverage
Comprehensive Design Framework

Coverage
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# test case item : description of case
BAD_SA_TYPE : xxx xxx xxx;
SHORT_FRAME : xxx xxx xxx;
DA_INVALID : xxx xxx xxx;
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VeCheck: Coverage Report
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Axiom CDF – Vector Generation
Comprehensive Design Framework

���	�����
Coverage Vector Generation

$CDF_load_cov (h, “m_fcv.cov”);
$CDF_set_focus (h);
repeat (txnCount) begin
$CDF_rand_gen (h, …);
driveTxns (…);

end
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# test case item : description of case
BAD_SA_TYPE : xxx xxx xxx;
SHORT_FRAME : xxx xxx xxx;
DA_INVALID : xxx xxx xxx;
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VeSolve: Vector Generator

• Automatically synthesized constraint trees
• Pre-qualified vector size estimates 
• Focused and Relaxed modes
• Advanced seed management

Axiom Copyrighted Material                                                                    www.axiom-da.com

• Advanced seed management
– Re-create any test as desired!!!

• Context loaded across simulations
– Block level to block level
– Block level to subsystem / full chip level
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Axiom CDF – Faster Closure
Comprehensive Design Framework

���	�����

$CDF_load_cov (h, “m_fcv.cov”);
$CDF_set_focus (h);
repeat (txnCount) begin
$CDF_rand_gen (h, …);
driveTxns (…);

end

Coverage Transaction

Vector Generation
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# test case item : description of case
BAD_SA_TYPE : xxx xxx xxx;
SHORT_FRAME : xxx xxx xxx;
DA_INVALID : xxx xxx xxx;
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VeTrans : Transaction Debug

CDF Transaction Browser
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CDF can record and display transactions in a GUI browser, connected to RTL
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CDF brings in …

• Reusable Verification Planning (blocks to full 
chip and project to project)
– Easy capture, review and refinement

• VeCheck
– Automated functional coverage tracking and 
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– Automated functional coverage tracking and 
management

• VeSolve
– Automated constraint synthesis and smart vector 

generation
• VeTrans

– Transaction recording and transaction level debug
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The Methodology

• Create and sign-off –
Executable Verification Plan (EVP)

• Attach EVP to regressions
• Automate -
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• Automate -
– vector generation 
– coverage tracking
– Transaction level debugging

• Achieve the fastest functional verification 
closure
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CDF Data Structures

• Sample points and sample event, per block 
basis
– Reuse from IP level to full chip levels
– Macro definition, selective inclusion …

• Transactions support
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• Transactions support
– Including depth operators with local override

• Sequences support
– Simple, parallel, discontinuous, event …

• We have captured very complex cases using 
CDF.  <examples available>
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CDF @ block level

IP Block Under

BACK-END  BUS  BFM

Score
Board

House
Keeper

setTxnLen (L);
setTxnCnt (C);

genTxn();

Test Code

<CDF_combos>
____ :: ____
____ :: ____
____ :: ____

</CDF_combos>

IP CDF File
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IP Block Under
Verification

STANDARD  BFM

Board KeepergenTxn();
Finish ();
_____
_____
_____

MOST  TESTS  AUTO-GENERATED,  BLOCK  IS  FULLY  STR ESSED.
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DDR2 MAC USB

Bridge

CDF @ SoC Level

CPU
BFM

Memory
Model

MAC USB

Score
Board

House
Keeper

<CDF_combos>
____ :: ____
____ :: ____
____ :: ____

</CDF_combos>

MAC CDF File

<CDF_combos>
____ :: ____
____ :: ____
____ :: ____

</CDF_combos>

I2C CDF File

<CDF_combos>
____ :: ____
____ :: ____
____ :: ____

</CDF_combos>

CFG CDF File
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I2C UART
INTC

/
RTC

SPI

I2C UART
INTC

/
RTC

SPI

setTxnLen (L);
setTxnCnt (C);

genTxn();
Finish ();
_____
_____
_____

Test Code

ALL  BLOCKS  ARE  ACTIVE  CONCURRENTLY!!!

MOST  TESTS  AUTO-GENERATED,  SoC  FULLY  STRESSED.
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CDF Utilities
Coverage & Planning

• Verification Plan Qualifier
• Verification Plan Pre-processor
• XML to CDF Convertor
• Report Browser, Report Generator
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• Report Browser, Report Generator
• Functional Coverage Test Grader
• Coverage Database Upgrader
• Transaction Browser GUI
• Transaction Database Mining Utility
• CDF File Creator GUI
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CDF Methodology will …

• Focus engineers on specifications and 
verification plan

• Take the efforts away from expensive 
constraint and coverage capturing
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constraint and coverage capturing
• Abstracts transactions to help debugging
• Enhance your existing verification setup

– No need for new language
– No expensive re-structuring to Testbench

• Bring re-usability into the verification flow
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Summary

CDF
Verification Plan Driven Closure



Improve Verification Efficiency

• Auto-generate most cases to save time 
and cost
– Save months of test creation efforts
– With full user control for vector injection

• Pump in most vectors in the shortest 
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• Pump in most vectors in the shortest 
amount of time
– CDF Enables ‘Hybrid Convergence Approach’
– Leaves very few tests for hand-coding

CDF is the Fastest Route to Functional 
Verification Closure
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