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Course Information

Instructor
= Prof. Taeweon Suh

Textbook
= Digital Design and Computer Architecture by David Digital Design and
Money Harris and Sarah L. Harris, Morgan Kaufmann, 2d Computer Architecture
Ed, 2012 (Required), No translated version please! — e S

Prerequisite
= C language (Not strictly required though)

Office hours
= After class as needed
= By appointment at Lyceum 307

Lecture slides will be posted on the class web at

Contact Information

= 02-3290-2397
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http://esca.korea.ac.kr/
mailto:suhtw@korea.ac.kr

Your Computers?

e You have spent 1 year as a computer science major
e Your computers?

B -4
TARGERAFT

HELL, IT'S ABOUT TIME.

e How is the computer able to execute all those applications?
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Abstraction

e Abstraction helps us deal with complexity
= Hide lower-level detail

Korea Univ



Abstraction Analogies

Driver Customer

Abstraction ]
Abstraction

layer
y layer
Machine Machine
Details Details

Hardware board in a

Combustion Break system . -
vending machine

Engine in a car in a car
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Abstractions in Computer

b lig

STARGRAFT

Programming using APIs %
- :

Provides APIs (Application

Operating Systems Programming Interface)
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Abstractions in Smartphones

Application Programming facebook
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Hardware in Computer

e Computer architecture course next semester will
cover how to build a CPU with the basic elements
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2nd Generation Core i7 processor
Digital Logic 995 million transistors in 216mm?2 (32nm technology)
(COSE221, (COSE222, COMP212)

COMP211)

|
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Ultimate Goal

Understand How Your Computer
Works Really!
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Objectives

e Understand principles of digital design and gain
hands-on experience in designing digital logic
= Digital and transistors
= Number systems
= Combinational logic
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= Sequential logic . %E?D
= Digital building blocks s

e Adder, Subtractor, Multiplier, Divider
e Memory

= Verilog HDL (Hardware Description Language)

e Basically, this course sets the stage for
studying computer architecture next
semester
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Expectations

e You will have a lot of fun throughout this class

o After successfully completing this course, you should
be able to design

= Digital logic in vending machine, digital watches,
microwave, your dishwasher, your HD TV etc

= Basically, ANY digital logic you want! Isn’tit cool?
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Grading Policy

Exams: 60%
= Midterm: 30%
= Final: 30%

2 Quizzes: 10%

Assignments (with experiments): 30%

Fail rule

= You will be given an “F" if absent more than 3 times
e 2 late show-ups will be counted as 1 absence
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Prof. Suh’s Courses

e Logic Design (COSE221, COMP211)
offered in spring semester for sophomore
students

e Computer Architecture (COSE222,
COMP212) offered in fall semester for
sophomore students

e Embedded Systems (COMP427) offered
in spring semester for senior students
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Backup Slides
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Hardware/Software Stack in Computer

Application software

Applications = Written in high-level language
(MS-office, Google Earth...)
API e System software
(Application ProgramI/F) = Compilers
operating Systems . Lrggﬁilggegotgg code written in high-level language to
(Linux, Windows, Mac OS ...) = Operating Systems
BIOS provides @ e Handling input/output

e Managing memory and storage
e Scheduling tasks & sharing resources

= BIOS (Basic Input/Output System)

AMI Phoenix Technologies

o [SA
Instruction Set = Interface between hardware and low-level
Architecture (ISA) software
Computer Hardware e Hardware
(CPU, Chipset, PCIe cards ...) = Processor, memory, I/O controllers
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http://www.ami.com/
http://www.phoenix.com/

Another View

int main()

{ e COMP169 C Programming
‘:t:"B b G e COMP166 Computer Programming
b=o; e AndJava, C++, C# ...
c=a+b;

}

e COMP212 Computer Architecture
course is where software meets
hardware

e COMP211 Computer Logic Design
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A Computer System (as of 2008)

| FSB
(Front-Side Bus) I
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Graphics North
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Peripheral ~ (DirectMediaI/F) f

devices | — [ Hard disk

usB
PCIe card

But, don’t forget the big picture!
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Present and More...

Core 2 Duo — based Systems e Core 17— based Systems

| (—

| FSB | Quickbath (Intel) or Main
(Front-Side Bus : Memory Hyperfransport (AMD) : Memory
-l (DDR2) | (DDR3)

CPU

?F North
s Bridge

DMI
: (Dirgct Media I/F)

DMI
: (Di_r_ect Media I/F)

Keep in mind that CPU and computer systems are evolving at a fast pace
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