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Pre-requisite
Course:

Computer Network, Network Security and Some web application development

and/or systems administration experience is helpful.

Course Objectives:

After successful completion of the course, student will be able to
1. This course will cover efficient programming techniques (including Python and shell scripting),
version control, parallel programming using OpenMP and MPI, graphics and visualisation, and

cloud computing.

2. Apply parallel execution models and methodologies for parallel programming and parallel
applications development.

3. These techniques will help the students carry out their numerical research more effectively.

Fortran/C will be used as the base programming language for implementing OpenMP and MPI
directives.
4. Each course lecture is supplement by a one-hour lab helping reinforce the concepts.

5. In addition, the course will make significant use of the HPC cluster and helping students get
comfortable with the infrastructure for future use in r

Teaching and Examination Scheme:

Teaching Scheme
Hours per week

Evaluation Scheme (Marks)

Credit Theory (Marks) Practical (Marks) Total
SEE CCA SEE CCA Marks
LT | P |Totl Min. | Max. | Min. | Max. | Min. | Max. | Min. Max. ( )
1 - - 2 2 - - - - 10 25 10 25 50
Course Contents:
Sr.No | List of Practical Total
Hour
1 To study a Grid Simulation Toolkit. 2
2 To study about OpenMP 2
3 To study the cloud simulation toolkit 2
4 Introductory heat conduction problem and linear algebra, and Unix shell 2
5 Roots of a polynomial using numerical methods, version control, makefiles 2
5 Python lists and modules using numerical integration, Jupyter notebook, Numpy arrays and 2
timing codes
Vector normalization, Approximation of pi, adaptive quadratures, norms of matrices, LU 2
7 factorisation, iterative methods to solve linear systems, Finite difference method for solving
diffusion equation. All problems using OpenMP and MPI
8 Monte Carlo methods to solve a steady-state diffusion problem 2
9 Running a sample application on Alchemi Grid and analyzing it. 2
10 To establish Beowulf Cluster using MPI(Message Passing Interface) Library 2
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Reference Books:

1. L.R. Scott, T. Clark, B. Bagheri, Scientific Parallel Computing, Princeton University Press, 2005.

2. C.Linand L. Snyder, Principles of Parallel Programming, Pearson, 2008.

3. R. Chandra, L. Dagum, et. al., Parallel Programming in OpenMP, Academic Press, 2001.

4. M. Quinn, Parallel Programming in C with MPI and OpenMP, McGraw-Hill Education, 2003.

5. G. Karniadakis, R. Kirby I, Parallel Scientific Computing in C++ and MPI, Cambridge University
Press, 2003.

6. W. Gropp, E. Lusk, A. Skjellum, Using MPI, The MIT Press, 2014.

7. LD Fosdick, ER Jessup, CJC Schauble, G Domik An Introduction to High Performance Scientific
Computing, MIT Pres, 1996.

Course Learning Outcomes (CLO):

Course Description Bloom’s Taxonomy
Outcomes Level
COL1 Unglerstand High_Performance Cor_nputing (HP?) system architectures and Understar)ding 2/
various computational models, various programing language Applying (3)
Understand grid programing concepts and system architectures and basic | Understanding (2) /
CcoL2 _
concepts of cluster Applying (3)
COL3 Apply pa_rallel execution mod_els and methodologies for parallel Applying (3)
programming and parallel applications development.
COL4 Design and implement compute intensive applications on HPC platform. Applying (3)
COL5 Understanding and applying OpenMP and MPI based parallelization of | Understanding (2) /
iterative matrix solvers with practical approach Applying (3)
Mapping of CLO with PO and PSO
Program Outcomes (POs) Program Specific
Outcomes(PSOs)
Course
Learnin N l2 s 8 g |5 8312 |2 |8 @ [0 |8 [
oomes |2 & € R R R R RIEI @R 2 2 2|2
CLOl | H| M| H|H]|H L H| M
CLO2 HIM|H|HI[H L L H | M
CLO3 H M M M H L M | M
CLO4 M| M |M H H L L M | M
CLO5 M| I M| M| H M M L L M | M

H: High, M: Medium, L: Low



