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1. General information
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1a. Submitted by the College of: ENGINEERING APR 877 &Qﬁ/k

Date Submitted: 12/9/2014

1b. Department/Division: Computer Science
1c. Contact Person
Name: Jerzy Jaromczyk
Email; jurek@cs.uky.edu
Phone: 257-1186
Responsible Faculty 1D (if different from Contact)
Name: James Griffioen
Email: griff@neilab.uky.edu
Phone: 257-6746
1d. Requested Effective Date: Semester following approval

1e. Should this course be a UK Core Course? No

2. Designation and Description of Proposed Course
2a, Will this course also be offered through Distance Learning?: No
2b. Prefix and Number: CS 270
2c. Full Title:  Systems Programming
2d. Transcript Title:
2e. Cross-listing:
2f. Meeting Patierns
LECTURE: 3
2g. Grading System; Letter (A, B, C, efc.)
2h. Number of credit hours: 3
2i. Is this course repeatable for additional credit? No
If Yes: Maximum number of credit hours:

If Yes: Will this course allow multiple registrations during the same semester?




2j. Course Description for Bulletin: This course provides an introduction to computer systems and explores computer
architecture, operating systems, and networks from a programmer's perspective. The course also introduces advanced
programming and debugging tools. Topics include hardware instruction sets, machine language and C language program
representations, linking/loading, operating systems (process management, scheduling, memory management,
interprocess communication, and file systems), network programming (socket programming and web protocols), and
common security aitacks and solutions.

2k. Preraquisites, if any: EE 280 and CS 216

21. Supplementary Teaching Component:

3. Will this course taught off campus? No
If YES, enter the off campus address:
4. Freguency of Course Offering:  Spring,

Wiil the course be offered every year?:. Yes
If No, explain:

5. Are facilities and personnel necessary for the proposed new course available?: Yes
if No, explain:

6. What enrollment {per section per semester) may reasonably be expected?: 40

7. Anticipated Student Demand
Will this course serve students primarily within the degree program?: Yes

Will it be of interest to a significant number of students cutside the degree pgm?. Yes
If Yes, explain: it will also be of interest to Computing Engineering majors and some Electrical Engineering majors.

8. Check the category most applicable to this course: Relatively New — Now Being Widely Established,
If No, explain:
9. Course Relationship to Program(s).
a. Is this course part of a proposed new program?; No
If YES, name the proposed new program:
b. Will this course be a new requirement for ANY program?: No
If YES, list affected programs:
10. Information fo be Placed on Syliabus.
a. Is the course 400G or 5007: No

b. The syllabus, including course description, student learning outcomes, and grading policies (and 400G-/500-level
grading differentiation if applicable, from 10.a above) are attached: Yes




Distance Learning Form

Instructor Name:
Instructor Email:
Internet/Web-based: No
Interactive Video: No
Hybrid: No

1.How does this course provide for timely and appropriate interaction between students and facuity and among students?
Does the course syllabus conform to University Senate Syllabus Guidelines, specifically the Distance Learning
Considerations?

2.How do you ensure that the experience for a DL student is comparable to that of a classroom-based student's
experience? Aspects to explore: textbooks, course goals, assessment of student learning outcomes, stc.

3.How is the integrity of student work ensured? Please speak to aspects such as password-protected course portals,
proctors for exams at interactive video sites; academic offense policy; etc.

4. Will offering this course via DL result in at least 25% or at least 50% (based on total credit hours required for completion)
of a degree program being offered via any form of DL, as defined above?

If yes, which percentage, and which program(s)?

5.How are students taking the course via DL assured of equivalent access to student services, similar to that of a student
taking the class in a traditional classroom setting?

6.How do course requirements ensure that students make appropriate use of learning resources?

7.Please explain specifically how access is provided fo laboratories, facilities, and equipment appropriate to the course or
program.,

8.How are students informed of procedures for resolving technical complainis? Does the syllabus Iist the entities available
to offer technical help with the delivery and/or receipt of the course, such as the Information Technology Customer Service
Center (hitp /iwww . uky.edw/UKITH)? '

9.Will the course be delivered via services available through the Distance Learning Program (DLP) and the Academic
Technology Group (ATL)? NO

If no, explain how student enrolled in DL courses are able to use the technology employed, as well as how students will be
provided with assistance in using said technology.

10.Does the syllabus contain all the required components? NO

11.1, the instructor of record, have read and understood all of the university-level statements regarding DL.
Instructor Name:
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(*denotes required fields)

1. General information

a. * Submilted by the College of{ENGINEERING [Z] Submission Date: 42/9/2014
5. * Department/Division: ]Cnmputer Sciance IE'
c. -
* Contact Person Name: Jerzy Jaromezyk Emall: jurek@es.uky.edu Phone: 257-1186 i

* Responsible Faculty 1D (if different from Contact) | James Grifficen Email: griff@netiab.uky.edu Phone: 2576746 |

d. * Requested Effective Date: @ Semester following approval OR 73 Specific Term/Year -

Shoutd this course be a UK Core Course? © Yes @ No

If YES, check the areas that apply:

lnquiry - Arts & Creativity Composition & Communications - ||
Inguiry - Humanities Quantitative Foundations

[PHnquiry - NatiMath/Phys Sci Statisticat Inferential Reasoning
 inquiry - Social Sciences FIu.5. Cilizenship, Community, Diversity
[} Composition & Communications - | [J Glokal Dynamics

2. Designation and Description of Proposed Course.

a. * Wil this course also be offered through Distance Leaming? < Yes 1@ No

b. “Preficand Number:  GS270

¢, *Fuli Title: 'Systems Programming

d. Transcript Titte (if full title is more than 40 characters): o

e. To be Cross-Listed 2 with (Prefix and Number):

f. * Courses must be describad by at lsast one of the meeling patierns below. Include number of actual contact hours® for each meeling paitern type.

3 iLeclure _ Laboratoryt " Recitation " Discussion

" lindep. Study 7 Glinical T Colloquium _; Practicum

7| Research S Residency T Seminar _ Studic
77! Cther if Cther, Please expiain:

g. *Identify a grading system:
@ | etter (A, B, C, efc.)
&1 PassiFail
) Madicine Numeric Grade {(Nen-medical students will receive a lefler grade)
¥} Graduate School Grade Scale

h. * Number of credits: '3

. *Is this course repeatable for additional credit? 12 Yes @ No
I YES: Maximum number of credit hoves:
1f YES: Will this course allow muitiple regisirations during the same semester? © Yes © No

hitps://iweb.uky.edu/curricularproposal/Form_NewCourse.aspx?Notif=52526F72E1F807ECE100800080A3BY...  4/27/2015
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j- * Course Descriplion for Bulletin:

This course provides an introduction to computer systems and explores computer architecture, operating systems,
and netwviorks from a programmer's perspective. The course also introduces advanced programmlng and debugging
tools. Topics include hardware instruction sets, machine language and C language program representations,
linking/loading, operating systems (process management, scheduling, memory management, interprocess

communication, and file systems), network programming {socket programming and web protocols}, and common security
attacks and solutions.

k. Prerequisiles, if any:
‘EE 280 and C5 Zlé

i. Supplementary teaching component, if any: © Community-Based Experience ©© Service Learning < Both

. *Will this course be taught off campus? © Yes® No

If YES, enter the off carnpus address: :

4. Frequency of Course Cffering.
a. * Course will be offered (check all that apply): @IFal B2 Spring Summer  Elwinter
b. *Will the course be cifered every year? @ Yes©) No
If Ne, explain:

* Are facilities and personnel necessary for the proposed naw course available? ® YesO No
If Mo, explain:

* What enrollment {per secticn per semester) may reasonably be expected? 40 :
7. Antlcipated Student Demand.

a. * Wil this course serve students primarily within the degree program? @ Yes & No

b. * Wil it be of interest to a significant number of students oulside the degree pgm? ® Yes ¢ No
If YES, explain:

It will also be of interest bte Computing Engineering majors and some Electrical Engineering majors.
8. * Check the categery most applicable to this course:

ElTraditional — Offered in Corresponding Departments at Universities Elsewhere
FRelatively New ~ Mow Being Widely Established

FINot Yet Found i Many (or Any) Other Universities

9. Course Relationship to Programi(s}.

a. *Is this course par of a proposed new program? (& Yes @ No
1§ YES, name the proposed new program:

b. * Will this course be a new requirement 2for ANY program? 2 Yes @ No
If YES 2, list affected programs::

10, Information to be Placed on Syllabus,

a. *ls the course 400G or 5007 O Yes @ No

i YES, the differentiation for undergraduate and graduate students must be included In the information required in $0.b. You must inciude: (i) identi
adgitional assignments by the graduate students; and/or {ii) establishment of different grading criteria in the course for graduate students. (See SR

b. [1* The syllabus, including course description, student learning culcomes, and grading policles (and 400G-/500-level grading differentiation i appt
10.a above) are atlached.

11 Gourses ars typkally mads slisctive for the semester foliowing spproval. No course will be made sffsctive unkil all approvals are recetved.
1 The chair of he wrass-isting depaitmant must sign off an ha Signature Routing Lag

hitps:/fiweb.uky.edu/curricularproposal/FormNewCourse.aspx?Notif=52526F72EIF807E0E100800080A3B9...  4/27/2015
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Dlir general, undsrgraduats eourses are dovelaped on tha principt that ane semester haur of eradit repeesents ane hour ol classraoin meeting par weak for 2 samestar, exclusiva of any labaratary masting. Laboratery meeting, generally, ra
teo howrs per waek for a semestar for ana credit Rour. {from SR 5.2.1) - :

W Yau must also submit tha Distanca Laaming Fama In ordar far tha progosad courss ta ba cansidered for BL dafivery,

51 erdar to change & program, a program changs farm must slse Be submitted.
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MEMORAN DUM
TO: Jim Griffioen :
FROM: Brent Seales //,”/é} al

SUBIECT:  New Course Proposal CS 270

The new course proposal for CS 270: Systems Programming was vetted by the Computer
Science faculty on Monday, 14 October 2013. After discussion by the faculty, the proposal was |
approved by unanimous vote for submission to the next level in the approval process.

An Eqqual Oppoienity Universly




CS 270 Systems Programming

University of Kentucky
Department of Computer Science

Semester and Year

Course Information

Meeting Times

Days and Time: Room Number

Instructor

Instructor Name, Office Number, phone, email address

Office Hours

Days and Times: Room Number
You can also send questions via email.

Course Description

This course provides an introduction to computer systems and explores com-
puter architecture, operating systems, and networks from a programmer’s perspec-
tive. The course also introduces advanced programming and debugging tools. Top-
ics include hardware instruction sets, machine language and C language program
representations, linking/loading, operating systems (process management, schedul-
ing, memory management, interprocess communication, and file systems}, network
programming (socket programming and web protocols), and common security at-
tacks and solutions. :

Course Objectives

The goal of the course is to provide an overall view of the components that
make up a computer system and the ways in which programs interact with those
components. The course touches on a broad range of topics including hardware,
assembly language, compilers, operating systems, networking, and graphical users
interfaces. Topics are presented from a programmer’s perspective with the goal of
developing a complete understanding of what happens when a program is exce-
cuted. The course also introduces useful programming and debugging tools that
can assist in creating robust and efficient code. The course provides foundational
progamming skills required by many upper level classes.

Hands-on projects and in-class assignments will make the concepts rea! and
expose students to the challenges of developing robust and efficient software.

1




Learning Outcomes

Students will acquire knowlege of computer systems and how to program them.
-More specifically, students will be able to '

1. Demonstrate and understanding of overall computer system structure and op-
erating system design.

2. Demonstrate an understanding of how specific high-level language program
constructs are implemented in assembly language.

3. Be able to effectively use a debugger.

4. Demonstrate an understanding the concepts of processes and threads and use
them to achieve concurrent execution in applications.

5. Demonstrate and understanding of the interfaces provided by the memory man-
agement component of the operating system.

6. Use the interfaces provided by the file system in developing applications.
7. Use a networking APl to create networked applications

Measures of Learning Outcomes
The above outcomes will be evaluated based on the programming projects, in-
class/computer lab assignmenis, and exams. They will also be evaluated based
on the students’ self-assessment of their mastery of these outcomes performed at
the end of the semester.

Course Prerequisites
The course assumes a basic understanding of computer hardware. It also assumes
a basic level of proficiency in the C or C++ programming language. Students must
have completed EE 280. Students should also have taken CS 216.

Textbook (Required)
The following textbook is required for the course:

o Computer Systems: A Programmer’s Perspective (2nd edition), Randal E. Bryant
and David R. O’Hallaron, Pearson, 2011, ISBN 10: 0-13-610804-0, ISBN 13:
978-0-13-610804-7
(The webpage for the book can be found at htip://csapp.cs.cmu.edu/).

Exams

o Fxams: There will be three exams:

— Exam 1: Day, Date, Time (In-class)
— Exam 2: Day, Date, Time (In-class)
— Final Exam: Day, Date, Time (Scheduled Exam Slot)

2




¢ Programming Projects:

Policies

Programming projects will be given regularly throughout the semester
(roughly every three weeks, although the exact dates and timeframes will vary
depending on the particular project). The goal of the projects is to reinforce the
concepis and material discussed in class. All projects must be implemented
using the computing system and develcpment environment specified in the
project description. In some cases, the development environment may be con-
strained for the purposes of teaching a particular programming skiil.

To provide hands-on experience working with various software tools, the
Friday class period will often be used for in-class assignments and will take
place in the computer lab (Room Number NNN).

In general, most projects and in-class assignments will be based on the C
programming language and the Linux development environment. Students are
expected to already know how to program in C/C++. Please consult
http://www.cs.uky.edu/%7eraphael/programming.html for a list of programming
skills that students should have familiarity with prior to taking the course. Un-
less specified otherwise, projects will be done individually by each student.
Students must also read and adhere to good programming standards (see
http//www.cs.uky.edu/%7eraphael/checklist.htm! for a checklist of good pro-
gramming characteristics). Programs will be penalized for poor programming
style.

All programming projects and in-class assignment will be submitted elec-
tronically via the CS Portal: hitps://www.cs.uky.edu/csportal. An expianation of
how to submit your work will be given with each project.

The class textbook has an associated “student site” that can be found at
hitp://csapp.cs.cmu.edu/public/students.html. The student site has pointers to
helpful resources that better describe the C languange and Linux operating
system/programming environment. Additional resources for specific chapters
in the textbook are also available on the student site.

~

Grading

Grades will be determined based on programming assignments (50%), exams
(45% = 15% exam 1 + 15% exam 2 + 15% final examy}, and in-class/computer
lab assignments (5%). Final grades will be assigned according to the following
scale:

A=90-100%, B=80-89%, C=70-79%, D=60-69%, E=0-59%.
No incomplete grades will be assigned unless there exist exceptional, extenu-
ating circumstances.




Late Penalty

Late programs wili be penalized 10% (of the total possible points) per day for
each day late not including. weekend or holiday days. No project may be sub-
mitted more than five days late not including weekend or holiday days.

Academic Integrity

Per university policy, students shall not plagiarize, cheat, or falsify or misuse
academic records. Students are expected to adhere to University policy on
cheating and plagiarism in all courses. The minimum penalty for a first offense
is a zero on the assignment on which the offense occurred. If the offense is
considered severe or the student has other academic coffenses on their record,
more serious penalties, up to suspension from the university may be imposed.

Plagiarism and cheating are serious breaches of academic conduct. Each stu-
dent is advised to become familiar with the various forms of academic dishon-
esty as explained in the Code of Student Rights and Responsibilities. Complete
information can be found at the following website: http://www.uky.edu/Ombud.
A plea of ignorance is not acceptable as a defense against the charge of aca-
demic dishonesty. It is important that you review this information as all ideas
borrowed from others need to be properly credited.

Part Il of Student Rights and Responsibilities (available online
http//www.uky.edu/StudentAffairs/Code/part2.html) states that all academic
work, written or otherwise, submitted by students to their instructors or other
academic supervisors, is expected to be the result of their own thought, re-
search, or self-expression. In cases where studenis feel unsure about the
question of plagiarism involving their own work, they are obliged to consult
their instructors on the matter before submission.

When students submit work purporting to be their own, but which in any way
borrows ideas, organization, wording or anything else from another source
without appropriate acknowledgement of the fact, the students are guilty of
plagiarism. Plagiarism includes reproducing someone elses work, whether it
be a published article, chapter of a book, a paper from a friend or some file, or
something similar to this. Plagiarism also includes the practice of employing or
allowing another person to alter or revise the work which a student submits as
his/her own, whoever that other person may be.

Students may discuss assignments among themselves or with an instructor or
tutor, but when the actual work is done, it must be done by the student, and




the student alone. When a students assignment involves research in outside
sources of information, the student must carefully acknowledge exactly what,
where and how he/she employed them. If the words of someone else are used,
the student must put quotation marks around the passage in question and add
an appropriate indication of its origin. Making simple changes while leaving the
organization, content and phraseology intact is plagiaristic. However, nothing
in these Rules shall apply to those ideas which are so generally and freely cir-
culated as to be a part of the public domain (Section 6.3.1).

Please note: Any assignment you turn in may be submitted to an electronic
database to check for plagiarism.

Attendance Policy

Daily attendance is not taken; however, you are nevertheless expected to at-
tend daily lectures. The number one factor that correlates with success in en-
gineering is going to class. Attendance in lecture is required on the days of
in-class exams. In case of a legitimate unforeseen conflict (for example, iliness
or death in the immediate family), if the student contacts the instructor within
a few days of the test date and provides proof of the legitimate excuse, the
student may take the exam (or a substitute exam) at a later time.

In case of other conflicts, the student must inform the instructor in advance as
far as possible, and must take the exam before the scheduled time. Advance
notification of such a conflict does not automatically guarantee a special exam
will be scheduled; the instructor will make the final decision.

Excused Absences

Students need to notify the professor of absences prior to class when possible.
S.R. 5.2.4.2 defines the following as acceptable reasons for excused absences:
(a) serious illness, (b) illness or death of family member, {c) University-related
trips, (d) major religious holidays, and (e) other circumstances found to fit “rea-
sonable cause for nonattendance” by the professor.

Students anticipating an absence for a major religious holiday are responsible
for notifying the instructor in writing of anticipated absences due to their obser-
vance of such holidays no later than the last day in the semester to add a class.

Verification of Absences

Students may be asked to verify their absences in order for them to be consid-
ered excused. Senate Rule 5.2.4.2 states that faculty have the right to request
“appropriate verification” when students claim an excused absence because




of iliness or death in the family. Appropriate notification of absences due to
university-related trips is required prior to the absence.

Making up Missed Work

Students missing any graded work due to an excused absence bear the re-
sponsibility of informing the Instructor about their excused absence within one
week following the period of the excused absence (except where prior notifica-
tion is required), and of making up the missed work. Work missed due to an
excused absence should be made up, if feasible, before the end of the sem-
ster. Students should meet with the instructor 1o devise a plan and establish a
timeline for completing makeup work.

Accommodations due to disability

If you have a documented disability that requires academic accommodations,
please see me as soon as possible during scheduled office hours. in order to
receive accommodations in this course, you must provide me with a Letter of
Accommodation from the Disability Resource Center (Room 2, Alumni Gym,
2572754, email address jkarnes@email.uky.edu) for coordination of campus
disability services available to students with disabilities.

Additional References .
The following books are not required, but you may find them helpful if you feel you
could use additional sources of information:

Structured Computer Organization,5/e, Andrew S. Tannenbaum, Prentice Hall,
2006

The C Programming Language, Kernighan and Richie, Prentice Hall, Second
Edition, 1988.

The C++ Programming Language, B. Stroustrup, Addison Wesley, Third Edi-
tion, 1997.

The Unix Programming Environment, Brian Kernighan and Rob Pike, Prentice-
Hall, 1984.

The Linux Kernel Primer, Rodriguez, Fischer, and Smolski, Prentice Hall, 2006

Operating Systems: Internals and Design Principles, 6e, William Stallings,
Prentice Hall, 2009.

Modern Operating Systems,3e, Andrew S. Tanenbaum, Prentice Hall, 2008.

Operating Systems Design and Implementation, 3/e, Andrew S. Tanenbaum,
Prentice Hall, 2006.




e QOperating Systems Vade Mecum, Raphael Finkel, Prentice Hall, Second Edi-
tion, 1988.

¢ Operating System Design: The Xinu Approach, Douglas Comer, Prentice Hall,
1984

Schedule

The following is a tentative outline of the material that will be covered each
week. Specific reading assignments to accompany the lectures will be as-
signed throughout the semester.

1)  Course Qverview, Introduction to Machine Data Representation

) Machine Level Representation of Programs: Basic Programs and Control
Using Programming Tools: Compilers, Debuggers, Disassemblers

Machine Level Representation of Programs: Procedures and Data Structures
Linking and Loading

Memory Management: Physical Memory, Allocation/Reclamation, Swapping
Processes: System Calls, Process Control and Concurrent Execution
Process Management: Processes, Threads, and Scheduling

Virtual Memory: Address Translation, Page Replacement

File Systems: APls, Naming, Access Control, and File Structures

Graphic User Interfaces: Windowing Systems and Devices

Internetworking: Internet Protocol

Network Programming: Network AP| Calls

Web Services: Client/Server and Web Protocols

Concurrent Programming: Parallel Constructs, Synchronization
Miscellaneous: Virtual Machines, the Cloud, Security
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