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PARALLEL COMPUTING 

Semester V CIE Marks 40 

Course Code 18MCA544 SEE Marks 60 

Contact Period 

(L:T:P) 

3:0:0 Exam Hours 03 

Credits : 03 

Course Learning objectives: This Course(18MCA554) enable 

the students to: 

 

1) Understand the need of parallel computing   

2) Familiarize concepts of Distributed Memory 

Programming with MPI  

3) Explore  OpenMP and Parallel algorithms 
 

Module 1 

Introduction to Parallel Computing 

Need of Performance, Building Parallel Systems, Why to Write 

Parallel Programs? How to Write Parallel Programs? Approach: 

Concurrent, Parallel, Distributed.  
 

Parallel Hardware and Parallel Software  

Background, Modifications to the von Neumann Model, Parallel 

Hardware, Parallel Software, Input and Output, Performance, 

Parallel Program Design and Writing and Running Parallel 

Programs 
 

Module 2 

Distributed Memory Programming with MPI  

Getting Started, The Trapezoidal Rule in MPI, Dealing with I/O, 

Collective Communication, MPI Derived Data types, A Parallel 

Sorting Algorithm.  
 

Module 3 

Shared Memory Programming with Pthreads  

Processes, Threads and Pthreads, Hello World program ,Matrix-

Vector Multiplication, Critical Sections Busy-Waiting, Mutexes, 

Producer-Consumer Synchronization and Semaphores, Barriers 

and Condition Variables, Read-Write Locks, Caches, Cache 

Coherence, and False Sharing and Thread-Safety 
 

Module 4 

Shared Memory Programming with OpenMP 

 

Introduction to OpenMP, The Trapezoidal Rule, Scope of 

Variables, The Reduction Clause, The Parallel For Directive. 
 

Module 5 

OpenMP, Parallel Program Development and Parallel 

Algorithms                           

More About Loops in OpenMP: Sorting, Scheduling Loops, 

Producers and Consumers, Caches, Cache-Coherence, and False 

Sharing and Thread-Safety, Two N-Body Solvers, Tree Search.  

 

Course Outcomes: At the end of the course the students should 

be able to:  

CO1:Know the fundamentals of parallel processing  

CO2: Analyze the hardware and software required for parallel 

computing 

CO3: Understand the distributive memory programming with 

MPI and OpenMP 

Question paper pattern: 

• The question paper will have ten questions.  

• Each full question consists of 20 marks. 

• There will be 2 full questions (with a maximum of four 

sub questions) from each module.  

• Each full question will have sub questions covering all the 

topics under a module.  

• The students will have to answer 5 full questions, 

selecting one full question from each module. 
 

Text Books: 

1. An introduction to parallel programming by Peter S 

Pacheco. 2011. I Edition ,Morgan Kaufmann Publishers 

 

Reference Books : 

1. Using OpenMP: Portable Shared Memory Parallel 

Programming ,Gabriele Jost and Ruud van der Pas The MIT 

Press (October 12, 2007)  

2. Using MPI - 2nd Edition: Portable Parallel Programming 

with the Message Passing Interface, William Gropp and 

Ewing Lusk, 1999, 2nd edition, MIT Press 

3. Pthreads Programming: A Posix Standard for Better 

Multiprocessing ,Dick Buttlar, Jacqueline Farrell & Bradford 

Nichols .1996, I Edition , Oreilly 
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Major Project  
Choice Based Credit System 

VI semester 
Course Code 18MCA63 CIE 40 
Contact Period 
(L:T:P) 

--- SEE 60 

Exam Hours 03 Credits 16 
 

General Guidelines/Rules for Project work of 

6th semester MCA 
 

Guidelines for CIE: 
 

01 There shall be three project presentations each to be 
considered for 5 marks 
(5X3= 15 marks) at the end of every month. 
 

02 At the end of the semester a final presentation for 

15 marks to be taken covering the entire project. 

Students' Presentations may be using PowerPoint 

presentations/ demonstrations of the work. 
 

03 Synopsis submitted in a proper format (as approved 

by the department) is to be evaluated for 10 marks. 

In synopsis, students shall highlight the problem 

statement, solution, new/innovation of the solution, 

methodology, tools /languages adopted, outcomes, 

usefulness to the industry, society/environment, 

and economical advantages if any.  Students shall 

submit the initial synopsis and final synopsis where 

the final synopsis shall address all the said points. 
 

04 Rubrics shall be followed in all the project 
evaluations. 

 

05 Each assessment of the project course namely 

phase-wise presentations, final presentation, and 

synopsis shall be mapped to defined course 

outcomes of the Project course, and rubrics designed 

for evaluation shall be announced to the students at 

the beginning of the Semester. 
 

  
Guidelines for SEE 
 

01 Both internal and external examiners shall evaluate 

the Thesis/Dissertation report for 30 marks and the 

average of the marks shall be considered. The 

students shall follow the report format as prescribed 

by the University. However, as per the 

title/domain/type of the project with a suitable 

justification guide/department can make the minor 

changes. 

02 Project Viva-voce examination shall be conducted 

for 30 marks jointly by internal and                           external 
examiners: 

 Project presentation has to be considered 

for 10 marks (5 marks for organized        

relevant content/ + 5 marks presentation 

(communication ) skills, 

 10 marks for demonstrating 

knowledge/skills/ modern tool usage/ 

innovation industry exposure/research and 

investigation of complex problems in the 

project work. 
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Guidelines for the Preparation of Project Reports
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Table 1 Font sizes of headings. Table captions should always be

positioned above the tables. The final sentence of a table caption

should end without a period

Check that in line drawings, lines are not interrupted and have

constant width. Grids and details within the figures must be clearly

readable and may not be written one on top of the other. The lettering

in figures should have a height of 2 mm (10-point type). Figures

should be scaled up or down accordingly.

Figures should be numbered and should have a caption which should

always be positioned under the figures, in contrast to the caption

belonging to a table, which should always appear above the table.

Please center the captions between the margins and set them in 9-

point type (Fig. 1 shows an example). The distance between text and

figure should be about 12 point spacing, the distance between figure

and caption about 6 point spacing.

Figures and Photographs








