CSCE 230 - Computer Organization

CSCE 230 Syllabus
Fall 2022

Class Schedule
e Lectures
o Section 150: Monday/Wednesday/Friday 9:30am-10:20am in Burnett 107
e Recitations
o Section 151: Thursday 3:30pm - 4:20pm in Avery 19
o Section 152: Wednesday 3:30pm - 4:20pm in Avery 19
e Laboratories:
o Section 161: Thursday 4:30pm - 6:20pm in Avery 21
o Section 162: Wednesday 4:30pm - 6:20pm in Avery 21

Instructor
o Jeffrey Falkinburg, Avery Hall 368, (402) 472-5120, jfalkinburgZ@unl.edu
e Please check the Syllabus page on Canvas for office hours and TA information.

Canvas
e The lecture sections have been published on Canvas (https://canvas.unl.edu/)
o For checking the class information (office hours, TA information).
o For downloading course materials (e.g., lecture notes/slides/documents,
homework and lab assignments, homework and exam solutions).

o For submitting homework and lab assignments.

For taking on-line quizzes and exams.

o For checking your grades.

O

Piazza
e Piazza will be used as an online discussion forum to ask questions an collaborate.
We encourage you to ask questions when you'’re struggling to understand a
concept—you can even do so anonymously.
e C(lass signup link: piazza.com/unl/fall2022 /csce2301501228

Catalog Description:

e Computer Organization (4 cr) Lecture 3 hours, recitation 1 hour, laboratory 2 hours.
Introduction to organization and structure of computer systems. Boolean Logic,
Digital Arithmetic, Processor Organization, Machine Language Programming,
Input/Output, Memory Organization, System Support Software, Communication,
and Ethics.

Prerequisites:
e Agrade of 'P' or 'C' or better in CSCE 235, CSCE 235H, or RAIK 184H.

Prerequisites by Topic:
e Mastery of: mathematical problem solving skills, mathematical maturity and competence
to the level of introductory calculus.
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e Familiarity with: programming, logarithms, integer and floating point numbers.
e [Exposure to: recursion, operating systems services.

Textbook:
e Computer Organization and Embedded Systems
e 6th edition,
e C.Hamacher, Z. Vranesic, S. Zaky, and N. Manjikian
e McGraw Hill, 2011
e [SBN:978-0073380650.

Course Objectives:

e Mastery of: Boolean algebra, logic equations, binary numbers (including negatives), fixed-
point binary arithmetic, hexadecimal notation, logarithms, exponential numbers.

e Mastery of: 1/0 devices, processor organization, instruction set architecture (with hands-
on experience in micro-processor design and implementation).

e Familiarity with: logic gates and diagrams, floating point arithmetic, memory devices and
hierarchies, micro-operations & micro-architectures.

e Familiarity with: assembler language principles, flow of control, stacks, subroutines,
assemblers, linkers, loaders, the syntax & semantics of short assembler programs.

Course Goals:

e How does a modern digital computer interpret programs written in a high-level
programming language into the streams of electronic signals that actually do the thinking,
the arithmetic, the keeping track of data, the sequencing of actions, and the input/output?
What is the hardware-software interface? What system design considerations go into
defining and designing it? In this course you will gain an understanding of the interface by
first writing programs in a low-level assembly language that is close to the machine
language, then developing the logic design of a workable processor and all its components.
In the process you will gain practical experience with computer-aided design tools.

Topics Covered:

1. Arithmetic and Logic Level:

a. Boolean algebra, truth tables, logic equations, logic gates, combinational logic,
sequential logic & memory devices, clocks, waveform diagrams

b. Signed and unsigned binary numbers, floating point numbers, BCD, Hexadecimal,
ASCII

c. Signed and unsigned fixed-point arithmetic, floating-point arithmetic, ALU
structures

2. System Level Organization: CPU, memory systems (main memory, cache, virtual memory),
storage technologies, I/0 devices & processes (programmed, DMA, channel), busses.

3. Micro-Architecture Level: data paths and components, micro-operations, memory
interfacing, the fetch/execute cycle, processor control & sequencing, interrupts,
rudimentary pipelining.

4. Instruction Set Architecture Level: instruction types and formats, opcodes, operands,
immediate values, addressing modes, flow of control, branching and procedure calls.
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5. Assembler Language Level: syntax, directives vs. instructions, assemblers, linkers, loaders,
semantics of simple programs, stack management, procedure calls, interrupt handling.

Lectures Labs

High-level programming languages: C/C++, Java

(Prerequisites)

lCompiler (Ch 4) ?

Low-level programming language: Assembly
(Topic 5: Ch 2, 3, App B(Nios Asm))

individual

Assembler (Ch 4)

Binary machine instructions
(Topic 4: Nios Documents)

Executed by

Computer hardware
(Topic 2)

[/0 devices

Processor (Ch 7)

(Topic 3: Ch 5,
6,9.1)

Background knowledge (Topic 1)

e Binary numbers (Ch 1)
e Logic design (App A)

individual
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Policies:
e Submission policy:

o All assignments including homework, labs, quizzes, and exams will be based in
Canvas. Specifically, all homework and lab assignments should be submitted
electronically on Canvas, and all quizzes and exams will be taken online on Canvas.

e Late Work policy:

o All assignments including homework and labs must be completed by the due date,
and all quizzes and exams must be taken on the specified dates. No late homework
or labs will be accepted, and no make-up quizzes or exams will be given.

o Ifyou have a valid excuse (e.g., sick with a doctor’s note, out of town for a
conference, and job interview), your homework/lab/quiz/midterm score will be
replaced by your final exam score.

e Attendance policy:

o Because this is a very challenging course and it is very hard for you to study the
textbook by yourself, it is very important for you to attend or remotely view
every lecture.

o Synchronous attendance is required. [ will be taking attendance, and we will have
many quizzes (possibly once per week).

e Academic Integrity policy:

o All students must read, understand, and follow the policies stated in
http://cse.unl.edu/academic-integrity-policy. The Department requires the
instructor to report every offense to the Chair for further consideration. Violations
will be dealt with on a case by case basis and may result in a failing assignment, a
failing grade for the course, or expulsion from the program.

o Recognizing that peer study is an effective learning tool, you are encouraged to
work in groups to discuss the homework and labs, but be sure to write your own
solutions and clearly indicate with whom you worked together and discussed
the homework and labs. The key to avoiding cheating is to be totally open and
transparent about any and all collaborations.

COVID-19 Accommodations:

¢ No assessment will be made based on any in-person attendance for instructional sessions
(which includes lecture, recitation, lab, and office hours). The choice to attend face-to-face
instructional sessions is left entirely to your own judgment. If you have a medical condition
or other consideration or simply do not wish to unnecessarily expose yourself, you are
encouraged to refrain from face-to-face sessions. You will not be judged, nor will you be
required to provide any documentation.

e Ifyou feel sick, have a fever or other related symptoms, you may not attend face-to-face
sessions. Please attend remotely.

e We should be at normal capacity in fall 2022 so the entire room may be utilized and
everyone that would like to attend in-person instruction should do so. However, if you may
choose to attend the class remotely at any time.
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e All students, learning assistants, and faculty that do choose to attend face-to-face
instructional sessions will be required to adhere to reasonable safety precautions as
prescribed by UNL.

e Failure to adhere to these guidelines may result in you being asked to leave class and to
attend class sections remotely.

Grading:
e (15%) Homework:
o We will have about five to eight homework assignments
o Inthe past semesters, many students did very well in the homework assignments
(e.g. 90+) but did poorly in the exams (e.g., <60). An important reason is that they
solved the homework problems using their laptops or calculators (e.g., use a laptop
to run a program to find the correct output, or use a calculator to find the binary
numbers), but laptops and calculators are not allowed in the exams. Therefore, my
suggestion is that
= you first try to solve the homework problems by yourself manually
without using a laptop or a calculator, and
= then you may use your laptop or calculator to check whether your
answers are correct or not.

o (15%) Individual Labs:

o The labs will provide supplemental learning to the material covered in lectures, and
give you hands-on practices along with better understanding of what you’ve learned
at lectures.

o There are two types of individual labs: assembly programming and logic design.
Note that, all lab sections will have the same due date and time.

e (15%) Group Labs (called the project):

o The group labs will involve the design, implementation, and testing of a simple
processor. It provides an excellent opportunity to put into practice what you will
learn in this course and the associated labs.

o You can work alone or with a partner (i.e., at most two students per group).

e (10%) Quizzes:

o These very short pop quizzes are intended to provide quick feedback to me and to
you about how well you are understanding the material being discussed in the class.

o Please bring your laptop with you in every class, as you need to take the
quizzes online using UNL Canvas.

o All quizzes are open books and open notes.

o Among all your quiz scores, the lowest one will be dropped.

o We will have quizzes about once per week, at the beginning or the end of a class.

o (25%) Midterm Exams:
o There will be about three midterm exams, and the exam dates will be announced at
least one week in advance.
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©)

These will be open-book, open-note, required computer exams. More details will be
announced closer to the exam dates. You will be on your own honor to complete
these exams alone and without collaboration.

All exams are individual effort so no internet searches or group collaboration is
allowed.

We will likely have the midterm exams during class and will be administered
via Canvas. Please see Canvas for more information on dates.

(20%) Final exam:

@)
©)

It is a comprehensive final exam that covers all the topics studied in the course.
Typically the final exam is closed book/notes. No calculator/laptop/smartphone.
You may bring one sheet of notes (letter size, double sided, printed or manually
written). More details will be announced closer to the exam date.
According to UNL final exam schedule, we will have the final exam at a specific
time of the final exam week based on the lecture section time. Specifically

= Section 150 (M/W/F lecture): 10:00-12:00, Tuesday, Dec 14, in Hamilton 112

Below is the grade distribution for those who like tables:

All homework 15%
All individual labs 15%
All group labs 15%
All quizzes 10%
All midterm exams 25%
Final exam 20%
Total 100%

Final grades will be assigned based on the following cutoff percentages

Grade

A+

A A- B+ B B- C+ C C- D F

Score

97

93 190 87 83 80 77 73 70 60 <60

Students with Disabilities:

Students with disabilities are encouraged to contact the instructor for a confidential
discussion of their individual needs for academic accommodation. This includes students
with mental health disabilities like depression and anxiety. It is the policy of the University
of Nebraska-Lincoln to provide individualized accommodations to students with
documented disabilities that may affect their ability to fully participate in course activities
or to meet course requirements. To receive accommodation services, students must be
registered with the Services for Students with Disabilities (SSD) office, 117 Louise Pound
Hall, 472-3787.
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Counseling and Psychological Services:

e UNL offers a variety of options to students to aid them in dealing with stress and
adversity. Counseling and Psychological & Services (CAPS) is a multidisciplinary
team of psychologists and counselors that works collaboratively with Nebraska
students to help them explore their feelings and thoughts and learn helpful ways to
improve their mental, psychological and emotional well-being when issues arise.
CAPS can be reached by calling 402-472-7450. Big Red Resilience & Well-Being

BRRWB) provides one-on-one well-being coaching to any student who wants to
enhance their well-being. Trained well-being coaches help students create and be
grateful for positive experiences, practice resilience and self-compassion, and find
support as they need it. BRRWB can be reached by calling 402-472-8770.

Other Items:

e The CSE Department has an anonymous contact form that you may use to voice your
concerns about any problems in the course or department if you do not wish to be
identified. See http://cse.unl.edu/contact-form.

It is CSE Department policy that all students in CSE courses are expected to regularly check
their emails so they do not miss important announcements.

TA office hours will be hosted via Zoom at the following link:
https://unl.zoom.us/j/638639879

Additionally resources may be available in the Virtual SRC in Canvas. See
http://cse.unl.edu/src for more information.

This syllabus may be updated and expanded as the semester progresses.
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