
CS 2810 Computer Organization and Architecture I 

 SYLLABUS FALL 2009 

MWF 8:30-9:20 Main 117 

 

Instructor: Don Cooley, (office)M414, don.cooley@usu.edu, 435-797-2451  

Office Hours: M,T,Th,F 11:00-12:00, others by appointment  

For setting up appointments or asking questions outside of class, use e-mail, it's fastest 

 

Text: Computer Organization & Design; Patterson & Hennesey 4
th

 edition 

Prerequisite: CS1410 or permission of instructor 

 

Grading: (curved)  

Homework 20%  

Tests (2) @ 25% each  

Final 30%    (comprehensive, but emphasis will be since the last test) 

 

Test Scoring: 
Where the high score in the class on a test is <100, the class high score + 1 will be used as the 

points possible.  Thus if the high score on a test was 88 points out of 110 points possible, and 

someone else got 79 points out of 110 points, then their “normalized” score would be 

79/89=88.7% 

 

Important Dates and Holidays: (known) 

 September 14 – Last day to drop without notation 

 Monday, September 7 (Labor Day, campus closed) 

 Friday, October 16 (Fall break) – this Friday class will be held on Thursday, 10/16 

 November 25-27 (Thanksgiving Holiday) 

 

Goals and Objectives: 
The central goals of the class in conjunction with CS3810 are to give students sufficient 

background in computer organization and architecture so that they: 

 Understand the architectures of today, the why, how,  and where things “appear” to be 

headed (historical perspective); 

 Can develop better software; 

 Understand the limitations of computation 

o Speed vs capacity 

o Accuracy 

o etc. 

 Understand how computer performance is measured and used; 

 Better understand the concept of abstraction because they will have seen it as one moves 

up through the various levels of computer organization and architecture; 

 Learn to reason quantitatively as much as possible; 

 Understand the relationships between software and hardware; 

 Understand some (hopefully most) of the jargon associated with computers; 
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 Understand the meaning, impact, and needs of hardware and software compatibility; 

 Understand the basics of networking; 

 Understand the basics of computer security; 

 Have a thorough understanding of number systems, conversions, ranges, computer 

arithmetic, floating point vs integer representation, and addressing schemes; 

 Understand memory hierarchies, cache memory, virtual memory, and secondary memory, 

and external memory devices, including capacities, access times, etc. 

 

Architecture Vs Organization 

The set of features that a programmer sees such as the instruction type, memory size, etc. are 

called the architecture. There are different "levels" of architecture and hence different people will 

see different architectures. For example, a systems programmer will see a different machine level 

and hence a different architecture than an applications programmer. 

 

Organization "generally" deals with the way in which the components of a computer, e.g. ALU, 

CU, etc., are organized. This is more of the logic design level, but it also deals with issues such 

as pipelining and parallelism. In some cases or texts, no distinction is made between organization 

and architecture.  

 

Another Definition of Organization & Architecture: 

Architecture: System attributes which are accessible to the programmer, e.g. word size, format of 

floating point representation, etc. 

 

Organization: System attributes which are not accessible to the programmer, e.g. control signals, 

connection modes between peripherals, etc. 

 

Tests: 
All of the tests for this class will be given through ciltest. Each student is responsible to have an 

account on ciltest, and REMEMBER their password. If you do not have an account, simply log 

into ciltest.usu.edu. You’re a-number is your username and you password is your banner 

password. For each test, you are allowed a single (double sided) sheet of notes 8.5” X 11” and a 

calculator. When taking a test under ciltest, it is considered cheating if the student has open on 

their desktop a web page not from ciltest. 

 

Lecture Notes: 
In general, I will follow a set of PowerPoint Slides for my lectures. However, often, I will show 

few if any of those slides during the lecture. If you wish, you can download and/or print those 

slides and use them to take your notes on. The slides for this class are/will be available on the 

class web site http://digital.cs.usu.edu/~cooley/. Also on this site is the syllabus, assignments, 

etc. for the class. Not everything in the slides will necessarily be presented in lecture, however, 

you will be responsible for all material presented in the slides. I do not use Blackboard. 

 

SPIM Emulator: 
In order to gain more insight into how a computer works at the lower levels, we will do 

considerable low-level (assembly) programming. However, because programming at this level 



can easily “disrupt” the operation of a computer, we will do our programming using an emulator. 

The emulator is for a RISC processor of the MIPS family. There are two commonly used 

emulators for this machine. The one that we will use for this class is the MARS emulator. It can 

be downloaded and installed on a PC or MAC at: 

 

http://courses.missouristate.edu/KenVollmar/MARS/ 

 

Code of Conduct: 
The department adheres to the USU Student Code of Conduct. In general, this means that unless 

stated otherwise, the work which a student turns in is to be their work. When the work of others 

is included in what a student turns in, it is required that proper notification of this fact be given. 

To turn in the work of others, without proper credit given as to authorship, is a violation and will 

be dealt with in accordance with the department’s rules for such. 

   http://digital.cs.usu.edu/cheating_policy.html 

 

Incompletes: 
The University policy will be adhered to for incompletes. In essence, this means that an 

incomplete cannot be given to prevent receipt of a bad grade. Under no circumstances can an 

incomplete be given for which a retake of the class is required to make up the work. In such 

situations, a withdrawal or late withdrawal is required. Please be aware of the University’s 

policies concerning late withdrawals.  

 

ADA Compliance: 
Students with ADA-documented physical, sensory, emotional or medical impairments may be 

eligible for reasonable accommodations. Veterans may also be eligible for services. All 

accommodations are coordinated through the Disability Resource Center (DRC) in Room 101 of 

the University Inn, (435)797-2444 voice, (435)797-0740 TTY, or toll free at 1-800-259-2966. 

Please contact the DRC as early in the semester as possible. Alternate format materials (Braille, 

large print or digital) are available with advance notice.  

 

 

Lecture Schedule 
NOTE: Accompanying the text is a DVD containing supplemental material. For this class we 

will use Appendix C – Logic Design 

 

CS2810 Computer Organization and Architecture I   
 

I. Class Overview 

II. Introduction – (Chapter 1 and class notes) 

a. Why study Computer Organization & Architecture? 

i. Terminology and what it really means 

ii. Sometimes one needs to examine a program from a computer’s point of 

view. To do this, one needs to understand computer architecture & 

organization. 

1. Feasibility 

2. Algorithm implementation 
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iii. Organization vs Architecture – which is which? 

iv. Essence, Science, Challenge of Computer Science 

b. Components of a computer 

i. Principle of Equivalence of Hardware and Software 

ii. When in hardware and when in software? 

iii. Jargon and scales – gigabyte… 

iv. Standards 

v. History 

c. Limitations 

i. Hardware/speed 

ii. Computation 

iii. Errors 

iv. Moore’s Law 

v. Integrated circuits, and their manufacture 

1. IC manufacture video 

d. Von Neuman architectures, etc. 

i. Multi-core architecture – introduction 

e. Performance 

 

III. Boolean Algebra and Logic Design (1 week) Text – Appendix C.1, C.2,  on text 

DVD & Lecture Notes 
a. Truth tables 

b. Basic laws of Boolean Algebra 

c. DeMorgan’s Law 

d. Principle of Duality 

e. Algebraic manipulation (only lightly) 

f. SOP, POS, other 

g. Logical Completeness 

 

IV. Combinational logic circuits (CLC) (1+ weeks) Text – Appendix C.3, on text DVD 

& Lecture Notes 
a. Basic gates 

i. AND, OR, NOT, NAND, NOR, XOR,… 

b. Truth table to CLC (implementation) 

c. MSI circuits 

i. Half and full adder 

ii. Multiplexer 

iii. Decoder 

iv. Shifter 

v. PLA’s 

vi. ROM 

vii. Don’t Care 

V. Hardware Description Language – Verilog – SKIP  (C.4 of Appendix) 

VI. A Basic ALU (1 week)   Text – Appendix C.5, C.6 on text DVD & Lecture Notes 

VII. Sequential circuits and digital design (2 weeks) Text – Appendix C.7, C.8, C.9 on 

text DVD & Lecture Notes 



a. Clocks 

b. Flip-flops and latches 

i. SR, JK, D, Toggle 

c. Counters, Registers 

d. Memory elements 

e. Error Correction 

f. Finite state machines/Sequential machines 

i. Moore/Mealy 

g. Hardware free DFA 

 

Skip C.10 and C.11 

 

Text I – ~ Week 5 or 6 

 

VIII. Data representation  (3 weeks) Text chapter 2, and considerable class notes 

a. Number systems 

i. Hex/binary/decimal 

ii. Positional vs non-positional 

iii. Conversion 

iv. Integer & fraction part 

v. Signed, unsigned, complement arithmetic 

vi. Overflow (integer add & subtract) 

b. Other codes 

i. Weighted Codes & Unweighted Codes 

ii. ASCII 

iii. Extended (16-bit) codes - Unicode 

iv. Char & string in high level languages 

c. Contents of memory vs address of memory 

d. Floating point 

i. IEEE single and double 

1. range 

2. accuracy 

3. errors 

4. propagation 

5. roundoff vs truncation 

6. Look at http://babbage.cs.qc.edu/IEEE-754/ 

e. Overflow 

i. Integer multiply 

ii. Floating point +, -, *, - 

f. Errors in information representation 

i. Error Detection and Correction 

ii. Parity checking 

iii. Hamming Distance 

iv. Checksums 

v. Hamming Codes 

vi. CRC 

http://babbage.cs.qc.edu/IEEE-754/


vii. Huffman coding 

 

Test 2 will come during the coverage of Instruction set architectures 

 

IX. Instruction set architectures (5 weeks)  Text – chapters 2 & 3  

a. Instruction formats - issues 

i. # bits 

ii. # operands 

iii. Complexity - RISC vs CISC 

iv. Endianess 

b. General machine (CPU) architecture 

i. Stack 

ii. Accumulator 

iii. GP Registers 

c. MIPS general ISA 

d. MIPS general program structure 

e. MARS – MIPS IDE 

f. MIPS instructions 

i. Arithmetic 

ii. Logical 

iii. Bit manipulation 

iv. Functions/subroutines 

v. Stacks 

vi. Interrupts 

g. Assemblers, linkers, compilers 

 

X. The Processor Text – Chapter 4.1-4.6  

a. MIPS datapath 

b. Pipelining 

 

 

Homework: 

 

Homework 1: 15 points Due – September 2 

Your first homework will be to take the CS2810 pre-test. If you take the test by 5:00 PM 

September 2, you will receive 15 points. If you don’t take the test in that time period, you 

will receive 0 points – no exceptions. To take the test: (yes, I know it is listed as Fall 

2008) 

 Go to ciltest.usu.edu and select the test titled CS2810PretestF08 

 This test can be taken from anywhere at any time on a computer that has web 

access. You do not need to study for it because a higher score makes no difference 

in the grade given. This test is given to get a general idea of where the class stands 

in terms of prior knowledge of the subject. 

 

Other Homework: 



Unless told otherwise, homework should be turned electronically through the department’s Eagle 

system. Homework turned in after the due date, but less than three days late will receive a 

deduction of 25%. Homework is not accepted after that date. 

 

Pairs: 
The department is experimenting with a teaching paradigm called pairs programming. In this 

mode, students are allowed to work in pairs, or if necessary, groups of three but never more than 

3. While much of what we do in this class will not be programming, this approach will/can be 

used for all homework. With it, two or three students (I’d really prefer two) may work together 

on a homework assignment. When turning in an assignment, place both or all three names of 

those that collaborated on what is turned in. In this way the grade for the assignment will be 

given to all whose names are on the assignment. On Eagle, only one user needs to turn in the 

assignment. Be sure to include, in the header or comment section, the names of all of the 

collaborators. Otherwise, all who worked on the assignment will not receive the credit they are 

due. 

 

There are three important rules to remember with pairs work: 

 The size of the group is limited to <4 (2 is preferred) 

 While members of a group may discuss problems with others in the class, or other 

groups, what is turned in must be their work and not that of another group. If duplicate 

results are turned in by two or more groups or individuals not in the same group, they will 

be considered as having violated the department’s code of conduct for that entity. The 

minimum penalty for such is minus the points possible for the entire assignment for 

everyone. 

 Including your name in a group means that you are stating that all members of the group 

shared the work load ~equally. If this is found to not be the case, then all are guilty as in 

item 2 above for duplicate homework. 

 

 

Class Website: 
There is a web site for this class. You can go to the department web site and follow my links 

people->faculty and staff->donald cooley (www.cs.usu.edu) , or you can go directly to my web 

site: http://digital.cs.usu.edu/~cooley/ 

 

Taking a Test: 
The question is often asked, "How do I study for a test?" In order of importance, the best ways to 

study for a test are as follows:  

 Attend lectures and ask questions  

 Read the text and review the PowerPoint slides.  

 Do the homework. Some test questions may come directly from the questions at the end 

of the chapters, with possible "slight" variations, and/or from the homework.  

 Be aware that the range of material covered on a test is the union of that covered in 

lecture, and the homework. 

o Does that mean I don’t need to read the text or even purchase it?  There is a 
wealth of additional material presented in the text, i.e. we can’t cover it all in 

lecture. Furthermore, the text gives more detailed explanations of material 
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covered in the lectures and thus it is an important and useful tool for learning the 

subject. The DVD with the logic design section is included in the text. And finally, 

this text is used for the Spring semester CS3810 class. 

 Study for the test in a group by asking questions of one another.  

 Prepare a "useful" note sheet for the test, and study it thoroughly.  

o I have seen students writing their note sheet minutes before the test. This is 

procrastination carried to the highest degree! 

 

Taking a Test Using Ciltest 
 

 

Ciltest is a web-based testing system. Depending on the security settings for a test, you can 

access ciltest from a browser (anywhere) and anytime. A test that requires an unlock can only be 

taken after the instructor has unlocked it.  

 

1. From a browser (IE is probably safest) go to “ciltest.usu.edu”. You will see the following 

window: 

 
 

 

2. Select the Start button and you will see the following window: 



 
 

 

3. Enter your username and password. If you took the CIL tests, it is the same username as 

you had for those tests. The password (which you can change) is your A#, e.g. 

A00012345 – note the upper case A. If you forget your password, let me know and I will 

reset it to you’re A#. For more recently created cil accounts, your username is you’re a# 

and your password is your Banner password. 

 

4. Once logged in, you will see the following screen 

 
 

5. To take a test, select the “Take a Test” option on the left of the screen, and you will see 

the following screen. 



 
 

6. In general, all tests for this class must be unlocked by the instructor. If the test you wish 

to take is listed as “Locked”, you must see the instructor. If the test is listed as 

“unlocked”, then select it, and click on ”Begin This Test”. From this point on, taking the 

test should be self-explanatory. 

 

For this first assignment, you will select the test labeled CS2810PretestF08. Don’t try to take 

CS2810Pre_Test! 

 

 

 


