Marshall University Syllabus

Course Title/Number Programming Languages/ CS 300

Semester/Year Spring/2014

Days/Time TR/11.00 - 12.15 PM

Location GH 211

Instructor Venkat N Gudivada

Office GH 207A

Phone 304 - 696 - 5452

Email gudivada@marshall.edu

Office/Hours Tuesday and Thursday: 1:00 - 2:00 PM; Friday: 10:00 - 12:00

Noon and 1:00 - 3:00 PM

University Policies By enrolling in this course, you agree to the University Poli-
cies listed below. Please read the full text of each policy be
going to www.marshall.edu/academic-affairs and clicking on
“Marshall University Policies.” Or, you can access the poli-
cies directly by going to http://www.marshall.edu/academic-
affairs/?page_id=802 Academic Dishonesty/ Excused Absence
Policy for Undergraduates/ Computing Services Acceptable
Use/ Inclement Weather/ Dead Week/ Students with Disabili-
ties/ Academic Forgiveness/ Academic Probation and Suspen-
sion/ Academic Rights and Responsibilities of Students/ Affir-
mative Action/ Sexual Harassment.

1 Course Description: From Catalog

Comparative study of the concepts found in contemporary programming languages. Em-
phasis is on design and evaluation of a language in terms of its features and their imple-
mentation. (PR: CS 210)

This course begins with an overview of programming languages syntax and semantics,
computational models (i.e., programming paradigms), and concepts that span across lan-
guages. Focus is on concepts and fundamental abstractions that characterize various pro-
gramming languages. In the process, you will gain a beginning-level programming expertise
in: Python, Haskell, and C/C++.

Substantial writing is required in this course. Writing assignments comprise 60% of the
course grade. Informal, low- and medium-stakes, as well as high-stakes assignments are


http://www.marshall.edu/academic-affairs
http://www.marshall.edu/academic-affairs/?page_id=802
http://www.marshall.edu/academic-affairs/?page_id=802

designed to effect learning through writing. Students are exposed to concepts, principles,
techniques of programming languages through these writing assignments.

One informal, ungraded writing activity takes place in every class meeting. Medium-stakes
writing takes place at least once in two weeks. High-stakes writing is spread through the entire
semester and involves document revision based on instructor and peer feedback.

2 Course Student Learning Outcomes

The table below shows the following relationships: How each student learning outcome will
be practiced and assessed in the course.

Course Student Learning Outcomes

How students will
practice each out-
come in this Course

How student achieve-
ment of each outcome
will be assessed in
this Course

Students will enhance their writing
skills and strategies by developing
several documents and computer pro-
grams in the context of learning pro-
gramming languages concepts and
principles - contributes to BSCS de-
gree program goal f (see Section 11)

Informal in-class writ-
ing

six formal writing as-
signments

Students will enhance their criti-
cal thinking skills through various
forms of low, medium, and high
stakes writing - contributes to BSCS
degree program goal f (see Section 11)

Informal in-class writ-
ing

six formal writing as-
signments

Students will engage actively with
the subject matter through various
form of writing - contributes to BSCS
degree program goal f (see Section 11)

Informal in-class writ-
ing

six formal writing as-
signments

Students will be able to explain the
fundamental principles that under-
lie all programming languages - con-
tributes to BSCS degree program goal i
(see Section 11)

Informal in-class writ-
ing, in-class exercises

Two formal writing as-
signments




Students will be able to demonstrate
understanding of the basic structure
of programming languages including
syntax, semantics, data and control
abstractions, pointers, subprograms,
modules, concurrency, exceptions,
and polymorphism - contributes to
BSCS degree program goals c and i (see
Section 11)

Informal in-class writ-
ing, in-class exercises,
writing small pieces of
code, exploring and ex-
perimenting with pro-
gramming solutions

Programming projects,
exams

Students will be able to explain the
concepts and fundamental abstrac-
tions that underlie the following lan-
guages and demonstrate beginning-
level programing expertise in them:
Haskell (pure functional), Python
(multiple paradigms), and C/C++ (im-
perative, procedural, OO) - con-
tributes to BSCS degree program
goals c and i (see Section 11)

Informal in-class writ-
ing, in-class exercises,
writing small pieces of
code, exploring and ex-
perimenting with pro-
gramming solutions

Programming projects,
exams

Students will be able to understand,
analyze, and document features of a
programming language - contributes
to BSCS degree program goals f and h
(see Section 11)

Informal in-class writ-
ing, in-class guided
discussion, reading pa-
pers

Formal writing assign-
ments, exams

3 Required Texts, Additional Reading, and Other Materials

’ [1] Michael L. Scott. Programming Language Pragmatics. Third. Morgan Kaufmann, 2009.

Web Resources

O TIOBE Programming Community Index. Access it here.

O Brian Heinold. An Introduction to Programming Using Python. Available for free
download under Creative Commons Attribution-Noncommercial-Share Alike 3.0 Unported
License here

O Bryan O’Sullivan, Don Stewart, and John Goerzen. Real World Haskell. Available for
free download/reading under the Creative Commons Attribution-NonCommercial 3.0
Unported License in PDF and HTML formats here.

O Learn You a Haskell for Great Good! is a great book for learning Haskell. Available for
free for online reading here.


http://www.tiobe.com/index.php/content/paperinfo/tpci/index.html
http://faculty.msmary.edu/heinold/Introduction_to_Programming_Using_Python_Heinold.pdf
http://book.realworldhaskell.org/
http://learnyouahaskell.com/

O

Allen B. Downey, Think Python: How to Think Like a Computer Scientist, OReilly Me-
dia, 2012. Available for free download/reading under the Creative Commons Attribution-
NonCommercial 3.0 Unported License in PDF and HTML formats here.

Peter Seibel, Practical Common Lisp. Free online textbook available here.

M. Ben-Ari. Understanding Programming Languages. Free online textbook available
here.

J.R. Fisher Prolog :- Tutorial. Available here.

William E. Shotts, The Linux Command Line. Available for fee download in PDF format
under a Creative Commons license here.

Learn Prolog Now — an introductory course to programming in Prolog available here.

Project Euler is a series of challenging mathematical/computer programming problems.
Challenge yourself here.

Logic is a means mathematical proof and reasoning about correctness of computer
programs. Explore Logic in Action Open Course Project here.

Find out how Prolog is used in the real-world here.

4 Grading Policy

Activity Weight

Writing assignments 30%

Programming (writing) assignments 20%

Midterm exam 20 %

Final exam 30%

Based on my previous experience with the course, students who copy solutions to assign-
ments by searching on the Web or from students who took the course in the past, did not do
well on exams. It is important that you approach assignments as an opportunity to learn and


http://www.greenteapress.com/thinkpython/
http://www.gigamonkeys.com/book/
http://www.freetechbooks.com/understanding-programming-languages-t657.html
http://www.csupomona.edu/~jrfisher/www/prolog_tutorial/contents.html
http://sourceforge.net/projects/linuxcommand/files/TLCL/09.12/TLCL-09.12.pdf/download
http://www.learnprolognow.org/
http://projecteuler.net/
http://www.logicinaction.org/
http://stackoverflow.com/questions/130097/real-world-prolog-usage

internalize course topics.

Course grade is awarded based on the following scheme:

Score Letter Grade
>= 90 A
>=80& <90 B
>=70& < 80 C
>=60& <70 D
< 60 F

5 Attendance Policy

Attendance will be taken at the start of class. However, attendance does not count towards
the course grade. Only University excused absences will be accepted for missing the class
on exam days.

6 Course Schedule

O Week 1

<+ Computational models for programming (imperative and declarative)

< Overview of syntax, semantics
O Weeks 2 -3

< Syntax
O Weeks 4 -5

< Names, scopes, and bindings
O Week 6

< Python
O Week 7

<> Control flow

<> Midterm exam
O Weeks 8 -9

<> Functional programming with Haskell



O Week 10

<> Control flow
<> Data types

O Week 11
<> Data types
O Weeks 12 -13
<> Imperative (procedural and OO) programming with C/C++
O Week 14
<> Subroutines and control abstraction
O Week 15

4

<> Final exam (includes all topics from weeks 1 through 14). Will be held on 8 May
2014, 10:15 AM - 12:15 PM.

7 Writing Assignments

Substantial technical writing is required in this course. In fact, you will be writing on a regular
basis. Writing assignments comprise 50% of the course grade. You approach writing as an
effective means to learn the subject matter, rather than as a practice to improve your writing
abilities. However, it is expected that your ability to write well will also improve as a byproduct
because of the frequency and the amount of writing involved.

Technical writing is precise, concise, and comprehensive. Typically sentences are short
and written in active voice. Long sentences are hard to read and also prone to multiple
interpretations. Brevity and accuracy are the hallmarks of technical communication. Variation
in sentences is good only when it makes sense. Convoluted means to introduce sentence
variation just for the sake of it is considered a bad practice. We will do two types of writing:
informal and formal.

7.1 Low-stakes, Ungraded Informal Writing

In every class we will do one or more explain to the village idiot type informal, ungraded
writing. Village idiot is a person known for ignorance and lack of sophistication. We will write
about technical concepts in plain English in a way that even a village idiot can understand.
We take turns in sharing our writing with the class. Each informal writing activity is designed
to take no more than five minutes of class time. Focus of writing varies from concepts, task
procedures, to metacognitive reflection.



7.2 Medium-stakes Formal Writing Assignments

There will be four graded, medium-stakes programming assignments. On average, there will
be one medium-stakes assignment in a three-week period. A medium-stakes assignment typ-
ically requires several hours (in the range of 8 to 15) for completion. They are completed
outside the class period. We will write programs using the following languages:

O Haskell
O Prolog
O Python
O C/C++

7.3 High-stakes Formal Writing Assignments
This course requires two graded, high-stakes writing assignments:

O The primary goal of the first assignment is to assess your ability to explain basic con-
cepts of the imperative programming paradigm. The second goal is to assess your
ability to categorize programming languages using various facets.

O The goals for the second assignment is to assess your ability to understand, analyze,
illustrate, and summarize a functional programming language.

Details will be provided in separate handouts.

You will be required to upload the final versions of both the high-stakes writing assign-
ments to the General Education Assessment Repository (GEAR) for the purpose of assessing
the university’s Communication Fluency outcome and preparing for the HLC accreditation
visit in 2015. Instructions for upload will be provided later in the semester.

7.4 Rubric for Evaluating Writing Assignments

Learning outcome: Students will develop cohesive written, technical communications tailored
to software engineers. The rubric for evaluating high-stakes writing assignments from writing
traits perspective is shown in Table 2.

8 C(lassroom Etiquette

O Students are expected to show up for class on time and participate in the class con-
structively.

O The practice of sitting with legs on the table is prohibited. This practice runs against
the classroom dignity and decorum.

O Attendance will be taken at the beginning of the class. However, attendance has no
bearing on students’ course grade. Students are not penalized for not attending classes
in any form. However, they are responsible for turning in assignments and projects on
time and taking exams as scheduled. Due dates will be posted on muOnline.



Perf Level Intro Milestone Capstone Advanced
Trait

Context/ Audi- Identifies poten- Selects a specific Appraises audi- Engages the au-

ence tial contexts/ au- context/ audience ence and tailors dience in novel
diences for com- for communica- the communica- ways.
munication. tion. tion with their

needs/ culture in
mind.

Design/ Orga- Identifies and Applies key de- Fully devel- Creates innova-

nization uses basic or- sign/organizational ops the de- tive designs of
ganizational principles in com- sign/organization communication.
principles. munication. of the commu-

nication in a
cohesive manner.

Diction Chooses com- Chooses vo- With the audience Chooses lively,
monplace vo- cabulary that in mind, chooses imaginative, mem-
cabulary that conveys the in- a varied vocabu- orable, and com-
conveys the in- tended meaning Ilary that conveys pelling vocab-
tended meaning of his/her com- the intended ulary, skillfully
of his/her com- munication. meaning of the communicating
munication. communication. meaning to the

audience.

Communication Communication Communication is Uses complex and Creates a dis-

Style has only a few virtually free of varied sentence tinctive commu-
(but  noticeable) mechanical, stylis- styles, concepts, nication style by
errors in style, tic or other is- or visual repre- combining a vari-
mechanics, or sues that might sentations. ety of materials,
other issues that distract from the ideas, or visual
might distract message. representations.

from the message.

Table 2: Rubric for evaluating writing assignments

O No Internet browsing is allowed in the class. During the class and exams, students
should turn off all types of electronic gadgets including mobile/smart phones, iPhones,
iPods, blackberries, laptops. These devices must remain out of sight for the entire dura-
tion of the class. Students who violate this policy will be asked to leave the classroom.
Repeating offenders of this policy will be administratively withdrawn from the course.

9 muOnline

It is important to visit muOnline regularly for up-to-date information about the course. It
hosts all the course materials including assignments, handouts, lecture notes, and reading



materials.

10 Policy for Students with Disabilities

Marshall University is committed to equal opportunity in education for all students, includ-
ing those with physical, learning and psychological disabilities. University policy states that
it is the responsibility of students with disabilities to contact the Office of Disabled Student
Services (DSS) in Prichard Hall 117, phone 304-696-2271, to provide documentation of their
disability. Following this, the DSS Coordinator will send a letter to each of the student’s
instructors outlining the academic accommodation he/she will need to ensure equality in
classroom experiences, outside assignment, testing and grading. The instructor and student
will meet to discuss how the accommodation(s) requested will be provided. For more infor-
mation, please visit http://www.marshall.edu/disabled or contact Disabled Student Services
Office at Prichard Hall 117, phone 304-696-2271.

11 BSCS Degree Program Goals

d.

an ability to apply knowledge of computing and mathematics appropriate to the discipline,
including the ability to analyze and evaluate performance tradeoffs of algorithms, data
structures, and hardware solutions;

an ability to analyze a problem, and identify and define the computing requirements ap-
propriate to its solution;

an ability to design, implement, and evaluate a computer-based system, process, compo-
nent, or program, including software systems of varying complexity, to meet desired needs;

an ability to function effectively on teams to accomplish a common goal;

an understanding of professional, ethical, legal, security, and social issues and responsi-
bilities;
an ability to communicate effectively, both written and oral, with a range of audiences;

an ability to analyze the local and global impact of computing on individuals, organiza-
tions, and society;

a recognition of the need for and an ability to engage in continuing professional develop-
ment;

an ability to use current techniques, skills, and tools necessary for computing practice, in-
cluding the ability of expressing algorithms in at least two of the most important computer
languages currently in use in academia and industry.


http://www.marshall.edu/disabled
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