CSCE 564: Computational Science
Course number and name: CSCE 564: Computational Science

Credit: 3-hrs; Contact: 3 lectures of 50 minutes each or 2 lectures of 75 minutes each per
week

. Instructor: Hu

Textbook: Parallel Programming: for Multicore and Cluster Systems by:Thomas
Rauber (Author), Gudula Riinger (Author) Publisher: Springer; 1st Edition.
edition (March 10, 2010) ISBN-10: 364204817X ISBN-13: 978-3642048173

Specific course information
a. Catalog description: Parallel algorithms; scientific visualization; techniques for solving
scientific problems.

b. Prerequisites: MATH 526, CSCE 146 or 207 or 500

c. Elective Course

Specific goals for the course
a. Learning Outcomes: Specific outcomes of instruction are that students will be able to:

To develop an understanding of the concepts in parallel computing architure/hardware

To develop an understanding of major parallel programming models

To be able to identify promising applications of parallel computing

To be able to develop typical parallel algorithms and implement prototype parallel
programs using MPI and OpenMP

To be able to analyze the performance of parallel programs

b. As an elective this course cannot be counted upon to contribute to the attainment of any
student outcome

Topics covered and approximate weight (14 weeks, 4 hours/week, 56 hours total)

Introduction to Parallel Computing

PBS and Linux cluster
¢ Parallel Architecture

Parallel Programming Model

Parallel Programming Model and algo design

MPI Parallel Programming



MPI programming functions

Parallel Programming Send Receive.
Performance analysis of parallel programs
Differential Equations

Maxtrix vector multiplication

Open-MP programming

Open-MP/MPI mixed programming
Multi-thread programming

Solving Linear Systems
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