CS 720

Spring 2003

Syllabus

Note: Readings in parentheses can be skimmed.

1. Introduction (Jan 27)

a) Validation Methods

Readings: CGP 1.1, 1.2 HR 3.1, 4.1, 4.2 intro
b) Earlier Approaches to Verification

Reference: (HR 4)

c) Model Checking

Readings: CGP 1.4 – 1.5, (1.6-1.7)

2. Kripke Structures (Jan 29 – Feb 3)

a) Definition

Readings: CGP 2.1 intro, HR 3.3, 5.2.2

b) Using Kripke Structures to Model Reactive Systems

Readings: CGP 2.1.1, 2.1.2, 2.2

3. The Temporal Logics CTL, LTL, CTL* (Feb 5 – Feb 19)

a) Syntax

b) Semantics

c) Expressiveness

d) Complexity of Model Checking

Readings: CGP 3, HR 3.2, 3.3, 3.8, Articles

4. Explicit Model Checking (Feb 24 – Mar 5)

a) Explicit Methods for Each of the Logics

b) Running Times

Readings: CGP 4, HR 3.5, 3.7

5. Binary Decision Diagrams (Mar 10-12)

a) Definition and Properties

b) Use in Representing Kripke Structures

Readings: CGP 5, HR 6.1, 6.2
6. Symbolic Model Checking (Mar 24 –Apr 2)

a) Fixed Point Representations of CTL Operators

b) Symbolic Model Checking for CTL

c) Finding Counterexamples

d) The SMV Model Checker

Readings: CGP 6, 8 HR 3.9, 6.3, 3.6

7. Mu Calculus (Apr 7 – 9)

Readings: CGP 7, HR 6.4

8. Automata Theory Approach (Apr 14 – Apr 28)

a) Büchi Automata

b) Representing LTL By Automata

Readings: CGP 9
9. Other Ways of Avoiding the State Explosion Problem (Apr 30 –May 14)

a) Partial Order Reduction

b) SPIN

Readings: CGP 10

