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ELEC7770-001 Advanced VLSI Design
Homework 5 (Formal Verification)

Assigned 11 Apr 2012, Submit by 23 Apr 2012
Marks = 50.                                                                        
a) Draw the parse trees for the following LTL/CTL formulas :

1) (p Λ q) ( r

2) (p ( q) ( r

3) Fp Λ Gq ( pWr
4) F(p ( Gr) V ¬q U p

5) p W (q W r)

6) GF p ( F(q V s)                                                                                         [10]
b) Consider the state diagram of Figure 1. For each of the CTL formulas Ф below, 
(i). Find a path from the initial state s3 which satisfies Ф; (ii). Determine whether M |= Ф, when the initial state is s4, instead of s3.
1) Ga

2) a U b

3) a U X(a Λ ¬b)

4) X ¬b Λ G(¬a V¬b)
5) X (a Λ b) Λ F (¬a Λ ¬b)

6) Define 3 additional LTL formulas on the transition system of Figure 1.    [15]
c) List all the sub-formulas of the CTL formula ¬p U (Fr V G ¬q ( q W ¬r). Give your interpretation of the CTL formula in English. Be imaginative in choosing English statements for atoms p, q, and r.                                                                              [10]
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d) In this part of the homework, we will use the model checking software “Verification Interacting with Synthesis” (VIS) to verify a set of properties that are to be satisfied by a pre-designed system. 

Proceed as follows:

1) Download and install Cygwin (presuming you run windows on your PC), as we need Linux environment for using VIS. Cygwin is freely available here: http://www.cygwin.com/ when you install Cygwin, be sure to include all the default features.
2) Download VIS-2.4 from http://vlsi.colorado.edu/~vis/. 
i. Launch Cygwin, and 

ii. Unzip the VIS tarball using the command                                           tar –xvzf vis-2.4.tar.gz
iii. Typically, one has to compile VIS from source and create an executable. But you can easily avoid this by downloading a pre-compiled VIS executable here: http://web.cecs.pdx.edu/~alanmi/research/soft/ports/vis.exe 
3) Use the VIS program to verify at least one of the state diagrams available in the “examples” directory inside vis-2.4 (that you unzipped earlier). 

4) You should edit only the .ctl files to add at least 5 new properties – 3 properties expressed in CTL and 2 expressed in LTL. For example, if you choose to verify the counter design, just launch VIS from inside the counter directory. Edit counter.ctl. Go back to the VIS command line and follow the commands in check_script to verify the specified properties. Briefly describe the literal meaning of each of the specified properties and why each of those properties should (or should not) be satisfied by the design.    ----------------------------------------------------------------------------------------  [15]
Note: 
(i) If you have any difficulty in getting the software to work don’t hesitate to reach Suraj at szs0063@tigermail.auburn.edu, or drop by his office in Broun 359.
(ii) Please email an electronic version of your homework to Suraj Sindia with a copy to Prof. Vishwani D. Agrawal (vagrawal@eng.auburn.edu) by the date mentioned above.
¬a,


¬b





  ¬a,b





  a,¬b





  a,b





s1





s3





s4





s2





Figure 1








