MCS 572 Introduction to Supercomputing Spring 2006

TIMETABLE: 22774 MWF 01:00-01:50 in 311 Addams Hall from 01/09/2006 to 04/28 /2006.
PREREQUISITES: MCS 471 or MCS 571 or consent of the instructor.

INSTRUCTOR: Jan Verschelde, Office: 728 SEO, Phone: 312 996 4609.
E-mail: jan@math.uic.edu. URL: http://www.math.uic.edu/ jan.

OFFICE HOURS are at two on Monday, twelve noon on Wednesday, and eleven on Friday.
Feel free to stop by if you have any math questions. We can also make an appointment.

TEXT BOOK: The text book for this course is “Parallel Programming. Techniques and
Applications Using Networked Workstations and Parallel Computers” by Barry Wilkin-
son and Michael Allen, Second Edition, Prentice Hall 2005. The course outline shows a
map of the table of contents. Additional literature will be made available.

MCS 572 SITE: See http://www.math.uic.edu/ jan/mes572/index.html for a copy of the
syllabus, posting of lecture notes, reference materials, and changes in the scheduling.

HOMEWORK: Every chapter in the text book has a list of interesting exercises which form
a good preparation for the exam. Some exercises provide inspiration for an interesting
project. At the end of every lecture, exercises will be recommended. Collection of
homework will be announced at least one week ahead of the deadline.

PROJECTS: Three projects will be assigned during the semester. In the first project we
will use MPI to experiment with the concepts and algorithms in the book. The goal
of the second project is a computational detailed study of a parallel algorithm. In the
third project we consider application fields, still to be determined, and depending on
personal interests and preferences.

EXAMS: During the semester, there is one midterm on the first half of the text book. The
midterm and the final exam are excellent preparations for the Symbolic and Numerical
Computing (SNC) Prelim. Students not interested in this Prelim may opt out of the
exams, and focus on research projects instead.

CLASS ATTENDANCE: Students are expected to attend all class meetings. While the
lectures cover the same materials in the text book, usually other examples will be pre-
sented and discussed.

STUDENTS WITH DISABILITIES who require accommodations for access and par-
ticipation in this course must be registered with the Office of Disability Services (ODS).
Please contact ODS at 312/413-2183 (voice) or 312/413-0123 (TTY).

IMPORTANT DATES:
Monday 16 January : Martin Luther King Day, no class.
Friday 20 January : Last day to add or self-drop the class.
Friday 17 February : Last day to withdraw from a course(s) with college permission.
Week of 2024 March : Spring vacation, no classes.
Monday 1 May, 1:00-3:00 : Final exam, room to be announced.
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The numbers before the titles of the lectures below refer to sections in the textbook.
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1.1,2 introduction — speedup and efficiency
1.2,3 scalability — message passing computing
1.3,4 types of parallel computers, clusters
Martin Luther King Day, no classes

2.1 basics of MPI

2.2 using MPI to write parallel programs

2.3 evaluating parallel programs

2.4 debugging and visualization

3.1,2 embarrassingly parallel computations

3.2 static and dynamic task assignments

3.2 Monte Carlo methods

4.1 partitioning and divide-and-conquer strategies

4.2.1 parallel sorting algorithms

4.2.2 numerical integration on parallel computers
4.2.3 the N-body problem

5.1,2 pipelining to create parallel algorithms

5.3 applications of pipeling to sorting

5.3 solving triangular linear systems

6.1 barriers to synchronize computations

6.2 data parallel programming and synchronous iteration

6.3.1 iterative methods to solve linear systems
6.3.2  solving the heat distribution problem

review of chapters 1 to 6
midterm exam on chapters 1 to 6

7.1,2  static and dynamic load balancing

7.2 dynamic load balancing methods

7.3 distributed termination detection algorithms
7.4 applications of load balancing

8.1,2 shared memory multiprocessors

8.2 concurrent processes and threads

8.3 sharing data and avoiding deadlock

8.4 parallel programming language constructs

8.5 introduction to OpenMP

8.6,7 performance issues

9.1-3  distributed shared memory systems

9.4,5  distributed shared memory programming
10.2.4  parallel quicksort

11.1,2 numerical linear algebra

11.3 parallel Gaussian elimination
12.1-6 image processing

12.7 parallel fast Fourier transform
13 searching and optimization

Review and Project Presentations
Review and Project Presentations
Review and Project Presentations

Monday 1 May, 1:00-3:00 : Final exam, room to be announced.
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