
Syllabus
Mechanical Engineering 530.391

Introduction to Scientific Computing
Intersession 2017

(2 credits, E)

Description
The most important tool in science and engineering, computers find applications in all aspects
of academia and industry alike. Though expected to employ this tool effectively, few scientists
or engineers have been trained to harness the power at their fingertips, and most could benefit
significantly from a high-level exposure to scientific computing methodology. This course will
introduce many computational tools, tricks, and tips that would otherwise require years of trial
and error to learn. We will focus on increasing user proficiency with computational resources, such
as those provided by the Maryland Advanced Research Computing Center (MARCC) run by Johns
Hopkins University.

Prerequisites
There are no required courses.

Instructor
Dr. Adam Sierakowski
Email: sierakowski@jhu.edu
Web: http://ajsierakowski.org
Office: 121 Malone Hall
Office hours: Thursdays 10:00–11:00 and by appointment

Meetings
Tuesday, Wednesday, Friday 13:00–16:00

Textbook
There are no required textbooks.

Online Resources
All course materials will be available at http://ajsierakowski.org/teaching/en-530-391-13/.
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Course Objectives

1. Students will develop a general awareness of the potential benefits of scientific computing in
their work.

2. Students will learn operational proficiency with high-performance computing systems.

Course Topics

• Computer hardware basics

• Computer software basics (compilers, linkers, libraries, etc.)

• Using Linux (connecting, navigation, text editing, software installation, etc.)

• Scripting (bash and python)

• Code development best practices (style, modularity, etc.)

• Code development tools (repositories, debuggers, profilers, etc.)

• Introduction to high-performance computing (MARCC and other shared systems)

• Parallelization (OpenMP, MPI, Cuda)

Course Expectations & Grading
This course will combine traditional lectures with hands-on tutorials to train students to use com-
puters to their fullest capability. We will explore many topics through a group code development
project, and students will be asked to confirm their understanding of new material by completing
daily homework assignments. As an interactive course, students will be strongly encouraged to ac-
tively participate in each class. Like all Intersession courses, Introduction to Scientific Computing
is graded on a binary scale of Satisfactory or Unsatisfactory (S/U).

Key Dates

• Class start date: 10 January 2017

• Class end date: 26 January 2017

Assignments & Readings
All assignments and readings will be distributed on the course website.

Ethics
The strength of the university depends on academic and personal integrity. In this course, you
must be honest and truthful. Ethical violations include cheating on exams, plagiarism, reuse
of assignments, improper use of the Internet and electronic devices, unauthorized collaboration,
alteration of graded assignments, forgery and falsification, lying, facilitating academic dishonesty,
and unfair competition. Report any violations you witness to the instructor. You can find more
information about university misconduct policies on the web at these sites:

• Undergraduates: e-catalog.jhu.edu/undergrad-students/student-life-policies/

• Graduate students: e-catalog.jhu.edu/grad-students/graduate-specific-policies/
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Students with Disabilities
Any student with a disability who may need accommodations in this class must obtain an accom-
modation letter from Student Disability Services, 385 Garland, (410) 516–4720,
studentdisabilityservices@jhu.edu.

ABET Outcomes

• Ability to design a system, component, or process to meet desired needs (c).

• Ability to function on multidisciplinary teams (d).

• Ability to communicate effectively (g).

• Recognition of the need for and an ability to engage in life-long learning (i).

• Knowledge of contemporary issues (j).

• Ability to use the techniques, skills and modern engineering tools necessary for engineering
practice (k).

Revision: November 19, 2016
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