SYLLABUS: CEN 6070
SOFTWARE TESTING AND VERIFICATION

Summer 2012 Pre-Recorded EDGE Offering

Description: Software Testing and Verification is a seyvourse on concepts, principles, and tech-
niques related to software testing and formal progranfication. Studentwill become acquainted

with both the strengths and limitations of various functional and structural testing methods, as well as
techniques for proving the functional correctness of sequential progif@miss include: black-box and
white-box test case design strategies, incremental integration testing techniques, inspections and
reviews, axiomatic verification techniques, predicate transforms, and function-leai§iedtion. Stu-

dents will hae the opportunity to practice the techniques presented in lectures via opkencaes.

Prerequisites:

(1) Successful completion of an upper division undergraduate or gradustesfevare engineering

suney ourse (such as CEN 3031/5035), or permission from the instr(8todents who he been

employed as software professionals automatically meet this requirement.)

(2) Familiarity with programming using a high«language (C, C++, ¥a etc.), and

(3) Basic knowledge of algorithms, data structures, object-oriented design principles, and discrete math.
(4) Students who va earned credit for CEN 4072 may NQake CEN 6070 for credit.

A self-assessmenre-test is available at the course website to assist students in determining their pre-
paredness for the course vis-a-vis@age of a small subset of prerequisite knowledge.

I nstructor: Steve Thebaut, CSE314-A, E-mail: smiA&ise DOT ufl DOT edu. Additionalcontact info
is available on the course website.

CourseLogistics: All 40 lectures are pre-recorded from the spring 2012 offering of the course and
available for viewing at antime during the summer via Us"e-Learning in Sakai" system at
http://Iss.at.ufl.edu (You will need your GatorLink account and password to access this site.) Note that
the summer term is compressed compared to the fall/spring terms, and txariwdates (see below)

are firm.Plan to view about 4 lectures per week, on aver age.

Course Web Site: Available via the Sakai system at http://Iss.at.ufl.edu
You may also access the website directly at: www.cise.ufl.edu/class/cen6070/sul2.html

Course Materials: Lecture notes arevalable on the course web site in PowerPoint format (see addi-
tional info belav under "Instructor Tips and Advice™A collection of required readings may be pur-
chased as a packet frorarget Copy, 1412 W University Avenue, (352) 376-3826. (Note that copies of
the packet are on reserat Marston Science Librargnd that references for the individual readings are
posted on the course website under "Reading List."pglional textbook, Pezze and Yound@sftware
Testing and Analysis, Wiley, 2008, is recommended only for students who wish te lsditional soft-
ware testing and analysis reference material at their disposal.
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Outline of Course Topics: The following topical areas will be gered in the order listed.

Intro to V&V Techniques and Principles
Requirements and Specifications
Black-Box Test Case Design Strgites
Patition Testing
Combinatorial Approaches
Other Stratgies
White-Box Test Case Design Strgies
Logic Coverage

Formal Program Specification

Axiomatic Verification
Weak Correctness
Rule®f Inference

Strong Correctness

Predicat@ransforms

Preing Strong Correctness
ComputingVeakest Pre-conditions

Functionalferification
Completand Sufficient Correctness
Axiomof Replacement
Correctnegsonditions
IteratiorRecursion Lemma
Reuvisiting Loopdnants
Cleanroon$oftware Engineering

Dataflav Coverage
Pah Conditions and Symbolic Bluation
Other Stratgies
Integration and Higher el Testing
Testing Object-Oriented Softave
Reviews and Inspections
Testing Tools

Examinations and Grades. Course grades will be bas8OLELY on two equally weighted 90-minute
exams (see exam schedule glo A histogram of numeric scores will be provided with solution notes
for each @am. Coursdetter grades will be determined at the end of the semester.

Exam schedule:

Exam 1:Wednesday, June 20. Covers class material through lecture 21.v@age: "Intro to V&V
Techniques" through "Testing Tools" + associated readings.

Exam 2:Wednesday, August 1. Covers remaining class material through lecture 40veCage: "For-
mal Program Specification" through "Cleanroom Software Engineering + associated readings.

All students residing in Gainesville are required teettile exams at the same time and on-campus loca-
tion (to be posted on the course website) on the dates specified Shalents NO residing in

Gainesville must takthe exams within a 2-day windcefter these dates (e.g., Thursday or Friday), and
should mak arangements with their EDGE-appral proctors to do so well in adwnce. (Proctorill

be instructed to schedule a SINGLE EXAM TIME for all students at each off-campus site or location.)

Make-Up Exam Policy: Students are expected to reakery effort to be mailable at scheduled exam

times. Donot schedule eleete activities (family gatherings, business or intewigips, etc.) that con-

flict with scheduledyeams. Ifmissing an exam is umaidable (e.g., due to sickness, accident, or other
reasons beyond your control), contact the instructor as far in advance as possible. Make-up exams, wher
permitted, may be administered orally.

Note that depending on the circumstances, it may N®mssible to administer a permitted make-up

exam before the end of the term. In such cases, a course grade of "I" (incomplete) may be assigned.
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Problem Sets. There are 7 non-graded problem setgedog the areas:

(1) Black-box Esting (5)Axiomatic Verification
(2) Logic Cwverage (6)Predicate Transforms
(3) Dataflav Coverage (7)Functional Verification

(4) Path Conditions and Symbolic Evaluation

Some problems may be non-trivial and/or requirectlkative application of techniques presented in lec-

tures. You are strongly encouraged to work on the problem sets, either alone or in groups, BEFORE con-
sulting the posted solution notes. Problem set introductions, discussions, hints, and solution reviews will
be provided in the lectures. Note that exams assuim#@ugh understanding of the problem sets and

their solutions.

Tipsand Advice: Most of the lecture notevailable on the course website under "Lecture Notes" are
provided in tvo versions. Links in the column labeled "Student Notes" open abbreviated versions of the
full lecture notes, which arevalable via links in the column labeled "Lecture Notes". The former are
intended for printing in "handout” format and may be used for note-taking while viewing the taped lec-
tures. Thdull lecture notes are intended for on-line revand studyafter viewing the taped lectures.
Remember that the summer term is compressed compared to the fall/springlamntsyiew about 4

taped lectures per week, on average.

Although problem set solution notes are posted on the course website, students are strongly encouraged
to at least attempt all problems before viewing solutions.

Computer Facilities: Access to e-mail and the WWW is required.

Academic Integrity: All students admitted to the Umrsity of Florida hae sgned a statement of aca-
demic honesty committing themselves to be honest in all academic work and understanding that failure
to comply with this commitment will result in disciplinary action. This statement is a reminder to uphold
your obligation as a UF student and to be honest in all work submitted and exams taken in this course
and all others.

You will be asked to sign the following statement on both exams in this course:

On my honor, | have neither given nor received unauthorized aid on this exam and | pledge not to
divulge information regarding its contents to those who have not yet taken it.

UF Counseling Services. Resources arevalable on-campus for students having personal problems or
lacking clear career and academic goals. The resources include:

— University Counseling CenteB01 Peabody Hall, 392-1575: personal and career counseling.
— SHCC Mental Health, Student Health Care Cer882-1171: personal and counseling.

— Center for Sexual Assault/Abuse Reexy and Education (CARE), Student Health Care Center,
392-1161: sexual assault counseling.

— Career Resource Cent&eitz Union, 392-1601: careera#opment assistance and counseling.

Software Use: All faculty, saff and students of the Uversity are required and expected to yphee

laws and lgd agreements gaerning software use. Failure to do so can lead to monetary damages and/or
criminal penalties for the individual violatdecause such violations are also againsv&sity policies

and rules, disciplinary action will be taken as appropriate.
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Instructor Bio: Steve Thebaut receed the BA in Mathematics from DukUniversity in 1977, and the

MS and PhD in Computer Science from Purdueviisity in 1979 and 1983, respedly. He is ar-

rently Associate Chair of the CISE Department. Drebauts research interests include software
requirements engineering, testing and verification, and software engineering technology Hersfer
receved funding from the National Science Foundation, IBM, the Florida Department of Education, the
Florida High Technology and Industry Council, the Sino-Software Research Center at HK& Soft-

ware Engineering Research Centerd the Software Engineering Institute (SEI) at Carnegie Mellon
University, where he was an invited lecturer in the SEI production of "Software Project Management," a
nationally distributed video-based continuing education course. He has been a caaiopedand con-
sultant for IBMS IS&PG Technical Education program, and has served on the program committee of the
Conference on Software Engineering Education. He was Associate Editor of the International Journal of
Computer and Software Engineering from 1990-1996.



