Software Specification and Verification [Updated on September 17, 2008]  Fall 2008

Course Information and Syllabus

This is an introductory course on formal software specification and verification, covering var-
ious formalisms, methods, and tools for specifying the properties of a software program and
for verifying that the program meets its specification. We will focus on deductive (theorem
proving) methods. A separate, complementary course entitled “Automatic Verification” covers
algorithmic (model checking) methods.

Instructor

Yih-Kuen Tsay (Z#i##H#), Room 1108, Management 11, 3366-1189, tsay@im.ntu.edu.tw

Lectures

Wednesday 9:10AM-12:10PM, Room 302, College of Management, Building II

Office Hours
Wednesday 1:30-2:30PM (Room 1108, Management II) or by appointment

Prerequisites

Computer Programming and Discrete Mathematics

Textbook
Class Notes and Selected Readings

Syllabus/Schedule

We shall seek to strike a balance between depth and breadth, covering both the foundations
and some of the more successful formalisms, techniques, and tools. Below is a tentative
list of topics and their schedule:

e Introduction (.5 week: 09/17a)
e Propositional and First-Order Logics (1.5 weeks: 09/17b, 09/24)
e Logical Proofs in the Coq Proof Assistant (1 week: 10/01)
e Verification of Sequential Programs: Hoare Logic (2 weeks: 10/08, 10/15)
e Predicate Transformers and Program Derivation (1 week: 10/22)
e Semantic Modeling in Coq (1 week: 10/29)
e Procedures + Object Orientation (1 week: 11/05)
e Program Verification Tools: Why, Caduceus, and Krakatoa (1 week: 11/12)
e Data Refinement + Formal Methods: Z, B, and Alloy (3 weeks: 11/19, 11/26,
12/03)
e Concurrent, Reactive Systems: Owicki-Gries Method, UNITY, Linear Temporal
Logic (2 weeks: 12/10, 12/17)
e Selected Topics: Modular/Compositional Reasoning (1 week: 12/24)
e Final (2008/12/31)



Grading

Selected Topics: Separation Logic (1 week: 2009/01/07)
Selected Topics: Proof-Carrying Code (1 week: 2009/01/14)

Homework Assignments 20%, Final 40%, Term Paper/Report 40%

Web Site

http://www.im.ntu.edu.tw/ " tsay/courses/ssv/
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