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Notices 
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The information in this document is provided "as is", and no guarantee or warranty is given that the 
information is fit for any particular purpose.  The user thereof uses the information at its sole risk and 
liability. 
 
� Copyright PROSYD 2005. All rights reserved. 
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Executive Summary 
The CVE static verification engine has been tuned using several optimisations. On 
a test-bench of PSL properties, an overall speed-up of more than 100% has been 
observed. 

Purpose 
The purpose of this document is to report the technical optimisations implemented 
in the CVE tool as a result of the PROSYD task 3.2. 

In this public version, the focus is on the users’ view, and some technical details 
have been omitted. 

Intended Audience 
This guide is intended for individuals designing static proof engines for PSL. It is 
assumed that readers are familiar with model checking, SAT and automata 
construction.  

Background 
Task 3.2 aims at improving prover performance for the specific requirements 
derived from PSL properties. Several approaches have been studied in previous 
reports 3.2/1, 3.2/2 and 3.2/3. While the RT reductions reported in 3.2/2 and 3.2/3 
did not produce the improvements hoped for, the improvements at the SAT level 
presented in 3.2/1 were very successful, and have been implemented into the tool. 
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Glossary 
DUV: Design under Verification. An RT level model of a hardware design. 

HDL: Hardware Design Language, such as VHDL, Verilog. 

Macro machine: a finite state machine which remains in a stable state as long as 
all its inputs remain stable.  

Model Checking: The automatic or almost automatic verification of a property of 
a model of a hardware component or in some cases of software. 

SAT: satisfiability, the question whether a given set of Boolean formula has a 
solution. 

SAT solver: algorithm that decides a SAT problem and returns a solution if it 
exists. 
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1 Introduction 

1.1 Background 
The major goal of PROSYD task 3.2 is to enhance the verification engines of the 
partners enhance to be able to reliably and robustly deal with standard digital and 
analog blocks occurring in today’s and upcoming SoC’s. 

In deliverable D3.2/1, a comparison of various SAT engines using different 
decision heuristics was reported. In D3.2/2, ways to reduce the proof problems 
were explored, based on the symmetry reduction concepts of [Bri01]. D3.2/3 
explored further ways to exploit RT level information for optimizing the overall 
proof procedure. However, the results of these latter experiments did not 
significantly reduce overall verification time, and hence were not implemented. 

Further ideas for improvements were required, in order to meet the goals of the 
present report, namely to develop an improved static property checking tool, built 
upon the Infineon GateProp tool, and adjusted to the specifics of the PSL language. 
Such ideas will be presented below. 
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2 Technical approach 

The following concepts for improving the overall model checker performance have 
been implemented for the Infineon tool: 

� SAT improvements 
� Macro machine caching 
� Term substitution 
� Forwarding assumptions 

 

Details are discussed in the full version of this report. 
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3 Results 

 

3.1 Test bench 
We used a test-bench consisting of 800 properties from more than 20 Verilog and 
VHDL designs of different size, such as 

� parts of the TriCore2 processor 

� shift registers 

� ALU 

� ATM packet error handler 

� various arbiters 

� bus bridge 

� simple counters 

� two FIFO implementations 

� several stack implementations 

� RAM interface 

� small modules designed to exercise certain PSL language features 

The corresponding PSL properties cover all of Infineon’s current PSL subset.  

3.2 Test results 
The test-bench outlined above was used to measure the total effects from the three 
improvements presented in section 2. The whole test-bench was executed twice: 

� once for the current productive tool version CVE 3.999, 

� and once for a development version incorporating all the improvements. 

The test were run on a Dell Precision Workstation 650 with 2 26666 MHz CPUs 
and 2 GB memory, running Red Hat Linux Release 9. 

The full test results are available as a table of about 60 pages. Table 1 gives a 
condensed view, by listing the total computation times in seconds. It shows quite 
substantial improvements in the pre-processing steps – these comprise all 
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computations except the actual SAT solving. Equally important is the reduction of 
the “wall-clock time” by more than 50%. This is the elapsed time as observed by 
an interactive user, and is obviously relevant for practical ease of use of the tool. 
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4 Tool manual 

In the PROSYD work-plan the present deliverable is described as “Manual for 
Improved static property checking tool”. As outlined above, the result of the 
present work has been integrated into an enhanced version of the existing tool 
rather than into a new separate tool.  

Also the improvements are transparent to the user: they contribute to the tool 
performance, but do not require any special options or actions from the user. Thus 
the user manual for the improved tool is identical to the latest version of the CVE 
user manual itself, and is completely independent of the work presented herein. We 
have therefore chosen not to submit the full tool manual, but rather this description 
of the work done. 

There is a vast amount of documentation available for the GateProp tool, including 

�  a comprehensive on-line manual 

� a “cook-book” with standard examples 

� a tutorial 

� a methodology hand-book 

� a three-day training course 

� a “man page”. 

This documentation is available to GateProp users. 
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