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Overview of Computer Systems



Outline

* Understanding of computer systems

* Layers of computer systems



MR EES B HAT

- Bl¥: mEHEPICIESERF
#include <stdio.h>

int main() {
printf(*hello, world\n");

}
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Layers of Computer Systems
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Figure 2.1 Layers and Views of a Computer System
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Computer Hardware - Von Neumann Architecture
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DDR3 memory 8.5 Gb/s

family DDR3 memory 8.5 Gb/s
DDR3 memory 8.5 Gb/s

Intel® Core™ i7 Processor
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New Intel Xeon E-2300 Processors for Entry-Level Servers

PClExpress 4.0

(upto 20 lanes) DDR4 3200 MT/s
with ECC
Upto?2
1DDI Channels, 2DPC
(single digital display)
Genl2 Graphics

PCI Express 3.0 SATA30
(up to 24 lanes) (up to 8 ports)
USB 3.2 Gen 2x1,10G Intel® Server
(up to 10 ports) Platform Services
USB 3.2 Gen 2x2, 20G Support for
to3 Intel® Eth t
(UP o ports) Intel® C250 Series e e
Chipset

AVAILABLE IN SINGLE-SOCKET CONFIGURATION ONLY 21



Operating Systems

+ 1960's
- IBM 0S/360, Honeywell Multics
- DURSZER . MIT. @H®BESAR
-/ \E%Tsﬁ{’lf%é}i, AR, ﬁj\}%‘iﬁﬁh -
- M, R4, JBIR (SeFD
- Fernado Jose Corbaté
- MIT

- IEEE Computer Pioneer Award,
1982

- ACM Turing Award, 1990

- his pioneering work on timesharing and
the Multics operating system 2




Operating Systems

« Unix

- Bell Lab, DEC PDP-7, 1969

- Ken Thompson, Dennis Ritchie, Doug Mcllroy, Joe Ossana

- 1970 Brian Kernighan dubbed the system "Unix"

- Iiga\ﬁ/Jr)'iTTen in C in 1973, announced in 1974 (G142 FH L %
5 \

- BSD (UC, Berkeley), System V(Bell lab)
- Solaris (Sun Microsystem) .

+ Posix standard (OS] # 8 14:)

* Ken Thompson, Dennis Ritchie
- ACM Turing Award, 1983
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Linux

- 1991, Linus Torvalds
» Unix-like operating systems
+ 386(486)AT, bash(1.08), gcc(1.40) |

» Posix complaint version of Unix operating
system

* Available on a wide array of computers

- wristwatch




We have seen a bunch of Operating Systems
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We have seen a bunch of Operating Systems
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Utilities

* Programming language
- ANSIC

+ Compiler

- 6NU-gcc

» Tools

- GNU tool chain

28
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GNU

Free software
Richard Mathhew Stallman (RMS), 1984

- gcc, gdb, emacs
A complete Unix-like system with source
code

An environment

- All major components of a Unix operating
system

- Except for kernel (LinuxZ X 7 GNUFIHurd 4
%)
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The C Programming Language

» C was developed
- in 1969 10 1973
- by Dennis Ritchie of Bell Laboratories.

- The American National Standards Institute
(ANSI)
- ratified the ANSI C standard in 1989.

- The standard defines

- the C language

- and a set of library functions known as the €
standard library.

31



The C Programming Language

» Kernighan and Ritchie describe ANSI C in their
classic book

- which is known affectionately as "K&R" .
* InRitchie's words, Cis

ifﬁﬂlﬁ#&#rﬁﬁgz

- quirk SR oy

T, CRYF B
= flawed, GBI - i)

- and an enormous success.
* Why the success?

B PROCRAMMING Fikd
B ANGUAGE B




The C Programming Language

* Cwas closely tied with the Unix operating

system

- CHEFFUERAE NUNIXHIgRFEIE = i R K

- ARZHUnixNIZ, DLRERISCETAMNE, =HCH
K I
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The C Programming Language

* Cwas closely tied with the Unix operating

system
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The C Programming Language

+ C is a small, simple language.

- CIESHIFEH—PMNREE, mAR—1MTRns, 4
RECEI—F T, ETL. BERMXIT

- K&RIXAF 2610 Wi IR Fifaid | 5e 2 WE 5 MAnEE,
LTS 1 OR & ] gk >

- CHITRI BMEAE AR X B 2 52 >, T HLS 2 e 21 HoAth 1+ 5
ML

- Assembly, Pascal, Fortran, Lisp, Prolog

- Java, Python
« Go, Scala
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74E The Cathedral and the Bazaar

£be R AT

ost important book about tech lgtod
r Dll l!zrbrwdpz
— Gy A. wsaki

THE CATHEDRA
& THE BAZAAR

MUSINGS ON LINUX AND OPEN SOURCE
BY AN ACCIDENTAL REVOLUTIONARY

"ERIC S. RAYMOND

WITH A FOREWORD BY BOB YOUNG, CHAIRMAN & CEO OF RED HAT, INC.
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Worse is Better, 522£ vs. fajHa

- MIT Approach: LISP #4 (F—Ti#h7t)
- New Jersey Approach: Unix/C &4;

The Rise of “"Worse is Better''
By Richard Gabriel

I and just about every designer of Common Lisp and CLOS has had extreme exposure to the MIT/Stanford style of design. The essence of
this style can be captured by the phrase ““the right thing." To such a designer it is important to get all of the following characteristics right:

L Simplicity-the design must be simple, both in implementation and interface. It is more important for the interface to be simple than
the implementation.

®  Correctness-the design must be correct in all observable aspects. Incorrectness is simply not allowed.

®  Consistency-the design must not be inconsistent. A design is allowed to be slightly less simple and less complete to avoid
inconsistency. Consistency is as important as correctness.

®  Completeness-the design must cover as many important situations as is practical. All reasonably expected cases must be covered.
Simplicity is not allowed to overly reduce completeness.

I believe most people would agree that these are good characteristics. I will call the use of this philosophy of design the “*MIT approach."
Common Lisp (with CLOS) and Scheme represent the MIT approach to design and implementation.

The worse-is-better philosophy is only slightly different:

®  Simplicity-the design must be simple, both in implementation and interface. It is more important for the implementation to be
simple than the interface. Simplicity is the most important consideration in a design.
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The C Programming Language

- C was designed for a practical purpose.

- WItCHEF I HBIZ N T LM Unix7E RS

- JaRAATERBCA LIS TR E IR, BliniT#k
- (HCHIA Z IF ARt

- CiR RGP IMIE R A 5
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The C Programming Language

- SR, MR ZREF BRIk, CIHEATESE
- CHIFRET & 5] IR BN g FEEE 15
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Platforms

* Hardware platform

- Intel IA-32/x86-64

- Operating system

- Linux

* Programming language
- ANSIC

- Utility

- GNU

» Networking

- TCP/IP, Sockets
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