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Course informationCourse information

Lecturer: Lubomír Bulej

Dept. of Distributed and Dependable Systems

Malá Strana, 2nd floor, room no. 205

bulej@d3s.mff.cuni.cz

Lectures

Tuesday 12:20, Zoom (CZ)

Thursday 14:00, Zoom (EN)

http://d3s.mff.cuni.cz/teaching/nswi143

mailto:bulej@d3s.mff.cuni.cz
http://d3s.mff.cuni.cz/teaching/nswi143
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Course contentsCourse contents

Processor architecture

Gates, combinatorial and sequential cirtcuits, functional 
blocks, arithmetic operations

Processor performance, basic metrics

Instruction execution, data path and control

Computer architecture

Memory subsystem, cache

Latency and throughput

Parallel and vector processing
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Why should you care?Why should you care?

... I‘ll be coding in Java, C#, Python, …, 
JavaScript or PHP all day!

Why do I need to know how
a computer (or a processor) works ?
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Why should I care?Why should I care?

Course credits …

It‘s mandatory ...

I‘ll be coding web anyway…

But it may be handy to know…

... how things work in a computer, because it influences how 
operating systems, virtual machines, etc. Work

This will help me to ...

... design and develop apps with more insight

... diagnose and solve problems when (not if) they happen



Procesor

C++

Machine code

Assembler

Firmware / Operating system

JVM / CLR

Java / .NET

Component system

Application framework

C
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Why should I care?Why should I care?

Make sure students don‘t treat a computer as
a black box that, in some uncertain way, executes a program.

Understanding the basic principles of modern architectures
allows effective use of programming languages.
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LiteratureLiterature

Books

D. A. Patterson, J. L. Hennessy: Computer 
Organization and Design

Recommended for this lecture

A. S. Tanenbaum: Structured Computer Organization

W. Stallings: Computer Organisation and Architecture

V. P. Heuring, H. F. Jordan: Computer Systems Design 
and Architecture
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Literature (2)Literature (2)

Internet

Wikipedia

Similar courses at other universities

MIT, Princeton, Berkeley, Carnegie Mellon,
(Coursera, edX, ...)
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How to check your understanding?How to check your understanding?

Try solving exercises

„Check yourself“ sections in the Computer 
Organization and Design book
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ExamExam

Written form only

Oral exam only in very special cases

A set of questions covering the material from lectures

Requirements

Emphasis on understading the basic principles and 
the ability to apply them in certain situations

As opposed to memorizing facts

Attention: Passive knowledge from slides/book not 
enough
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Some of what you should know about...Some of what you should know about...

… after finishing the course

Basic architecture of a computer

How does a processor execute instructions

How to measure/compare computer performance

What determines program performance and how can a 
programmer influence it

How does the processor/computer architecture impact
program performance

Why can‘t we just increase CPU frequency all the time

Why do we need to move from single-core to multi-core CPUs

What a processor cache is and how does it work

Why cache coherence makes scaling difficult



21/21Computer architecture, Agenda, summer 2020/2021

Why should you know?Why should you know?

Cultivating mechanical sympathy…

… using a tool with an understanding
how it operates best.

„You don't have to be an engineer to be a racing driver,
but you do have to have mechanical sympathy.“

– Jackie Stewart, F1 racing driver 

Applied to computer science

... improving program performance on modern CPUs

… better utilization of computing resources

… comparing performance of different computers and 
assess their suitability to a given task

In a systematic fashion, not by trial and error


