Linux Essentials
Chapter 01

Introduction to Linux



e Most people think Linux is an operating system
o Actually Linux is the kernel
e Many operating systems have a Linux kernel
o Ubuntu
o Android
o Debian
o Red Hat

O LN )

e OS = kernel + system tools + package managers + libraries +
window manager + ...



A Brief History

e Linux has a far way
o 1991, Linus Torvalds

e Following is a brief history




1965 - Multics

e Multics (Multiplexed Information and Computing Service)
o mainframe timesharing operating system
o began at MIT (Massachusetts Institute of Technology)
= research project
o cooperation between MIT, Bell Labs and GE (General Electric)
o monstrous system

= important influence on OS development



1965 - Multics

e designed to be a utility

o such as electricity and telephone services
e humerous features to provide high availability and security.
e Highly modular

o System could grow by adding appropriate resource

o Even while service was running



1965 - Multics

e GE 645 mainframe

o first computer to run
Multics




1965 - Multics

e Multics was partly developed by

o Ken Thompson (UTF-8 character encoding and Google GO
language)

o Dennis Ritchie (invented C programming language).

"UNIX is simple.
It just takes a genius

to understand its simplicity"




1969 - DEC PDP-7

e A minicomputer

e produced by Digital Equipment Corporation (DEC)

e US$72,000, cheap but powerful by the standards of the time.
e The PDP-7 is the third of Digital's 18-bit machines.

e Computer I/O includes keyboard, printer, paper-tape and dual
transport DECtape drives.

e Standard memory capacity is 4K words (9 KB) but expandable up
to 64K words (144 KB).

e The PDP-7 weighed about 500 kg.






1965 - DECsys

e DECsys, the first operating system for DEC's 18-bit computer
family

o Introduced in 1965.

o Provided interactive, single user, program development
environment for Fortran and assembly language programs.

10



1969 - Unics

e 1969, Ken Thompson and Dennis Ritchie write Unics
o Uniplexed Information & Computing Service
o In assembly language on a PDP-7 as the operating system

= for Space Travel, a game which requires graphics to depict the
motion of the planets.

"UNIX is simple.
It just takes a genius

to understand its simplicity"
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1969 - Unics

e Name came from Brian Kernighan
o co-author of the book "The C Programming Language" with
Richie
o also knows as the "K" in awk
e Means as a pun on Multics
o |ts like Multics, but only simpler as it should of been.

o Also sounds like a eunuch, which he taught was funny because its
like Multics but castrated.

e Unics was later renamed to Unix

o nobody seems to remember when that happened

12



August 12,1981 - MSDOS

e MS-DOS
e Microsoft Disk Operating System
e OS for x86-based personal computers
e Mostly developed by Microsoft.
e DOS = disk operating system
o MS-DOS
o MS-DOS rebranding as IBM PC DOS

o and some operating systems attempting
to be compatible with MS-DOS

FLERIGLE
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August 12, 1981 - current date is Tue 1-81-1980

Enter new date:
Current time is 21:35:24.18

MSDOS Enter new time:

: The IBM Personal Computer DOS
* M5-DOS was the main Version 2.0 (C)Copyright IBM Corp 1981, 1982, 1983
operating system for IBM -
PC Compatlble personal Uolume in drive A has no label
computers during the Directory of A:\
1980s. COMMAND COM 17664 3-08-83 12:00p

FORMAT COM 6016 3-08-83 12:00p
CHKDSK COM 6460 3-08-83 12:08p
SYS CON 1468 3-08-83 12:08p
DEBUG COM 11984 3-08-83 12:00p
SLOOP 32 1-01-80 7:44p

6 File(s) 292864 bytes free

A>_




September 27, 1983 - net.unix-wizards

e On Tue, 27-Sep-83 12:35:59 EST, Richard Stallman wrote the
following post on the news group RIMMITEN G EF2-1gsF] -

Free Unix!

Starting this Thanksgiving I am going to write a complete

Unix-compatible software system called GNU (for Gnu's Not Unix), and
give it away free(1) to everyone who can use it.

Contributions of time, money, programs and equipment are greatly
needed.
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September 27, 1983 - net.unix-wizards

To begin with, GNU will be a kernel plus all the utilities needed to
write and run C programs: editor, shell, C compiler, linker,
assembler, and a few other things. After this we will add a text

formatter, a YACC, an Empire game, a spreadsheet, and hundreds of
other things. We hope to supply, eventually, everything useful that
normally comes with a Unix system, and anything else useful, including
on-line and hardcopy documentation.
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September 27, 1983 - net.unix-wizards

GNU will be able to run Unix programs, but will not be identical

to Unix. We will make all improvements that are convenient, based
on our experience with other operating systems. In particular,

we plan to have longer filenames, file version numbers, a crashproof
file system, filename completion perhaps,

Who Am I?

I am Richard Stallman, inventor of the original much-imitated EMACS
editor, now at the Artificial Intelligence Lab at MIT. I have worked
extensively on compilers, editors, debuggers, command interpreters,
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September 27, 1983 - net.unix-wizards

Why I Must Write GNU

I consider that the golden rule requires that if I like a program I
must share it with other people who like it. I cannot in good

conscience sign a nondisclosure agreement or a software license
agreement.

So that I can continue to use computers

without violating my principles,

I have decided to put together a sufficient body of
free software so that I will be able to get along
without any software that is not free.
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September 27, 1983 - net.unix-wizards

One computer manufacturer has already offered to provide a machine.
But we could use more. One consequence you can expect if you donate

machines is that GNU will run on them at an early date.
The machine had better be able to operate in a residential area,
and not require sophisticated cooling or power.
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September 27, 1983 - net.unix-wizards

e Started the free software revolution

e Historically, most software has been issued under a closed-source
license.

e The open source philosophy
o you have a right to obtain the software,

o and to modify it for your own use.
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September 27, 1983 - net.unix-
wizards

e Creator of GPL

e Was looking to create a truly free and open
source alternative to the proprietary Unix
system.

e Was working on the utilities and programs
under the name GNU

o arecursive acronym meaning "GNU's not
Unix!".
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1984 - GNU Project

o AT&T started to sell copies of Unix
o Without source code

o Richard Stallman was one of many students at MIT who had
helped code it

e Enough is enough
o left the MIT Artificial Intelligence Lab in 1984
o Founded the GNU project

= \Wanted to create a completely open source version of Unix.
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1984 - GNU Project

e GNU kernel project was underway
o Turned out to be difficult going

o Without a kernel, named HURD, the free and open source
operating system dream could not be realized.
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March 1985, Dr. Dobbs Journal

e Monthly magazine published in the United States
e Covered topics aimed at computer programmers.

e When launched in 1976, DDJ was the first regular periodical
focused on microcomputer software, rather than hardware.
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dr. dobb’s journal of

Box 310, Menlo Park CA 94025

STATUS LETTER
by Dennis Allison

The magic of a good languags is the sxss with which a
particular idea may ba axpressed, The smembly language of most
microcomiputers |8 very complex, very powerful, snd vary hard o
learn. Tha Tiny BASIC project st POC reprassnts our attemgt to
give the hobbyist 8 more human-oriented language or notation with
wihich to encode his programs. This i done at some cost [n space
and/or time. As memory still is relatively expensive, we have chosen
1o trade features for space (and time for space) where we could.

Owr owm implementation of Ty BASIC has been very show. |
heve prowided technical direction anly on & sporadic basis. The real
weork has been done by 8 number of volunteers; Bernard Greaning
has beft the project. As might be guessed, Tiny BASIC is a tiny part
of what wa do regularly. (And voluniser labor is not the way to un
a wofteare project with any kind of deadline!]

Whils wa'va baan dbow, several others have raally been fast. In
this isue we publish a version of Tiny BASIC dona by Dick Whipple
ard Johin Arnobd In Tyler, Texas. [And other verslom can't ba far

behind.|
T ) ) ) () ) 1 [ ) 0
MY, HOW TINY BASIC GROWED!

Once upon a time, in PCC, Ty BASIC started out o be:

T a BASICdike language for they kids, 1 be used for games,
recreations, and the stuff you find in elementary school math books.
T &n exercise in getting paople together 1o develop FREE soft-

e,
t porable-maching independeni.
1 open-anded--a 10y Tor softwere tnkerers.,
1 emall.

Then . . . (fenfarel] . . . abong carme Dick Whipple and John
Arnold. They built Tiny BASIC Extended. It works. See pp 13-17
and 19in this issue for more information. More next issue.

WANTED: More Tiny BASICs up and running.

WANTED: More artiches for this newsletter,

WANTED: Tiny other languages. | might be able to live with Tiny
FORTRAN but, | implore you, no Tiny COBOL! How about Tiny
APLT Or Tievy PASCAL [whatever that isl?

WANTED: Entiraly new, never before seen, Tiny Languages,
imgposrted from anothar planet or invented here on Earth. Espacially
anguaget for kidi uiing hame computers that talk 1o tvs or play
i oF ruh model traing or . ..

Tiny BAS IC
alisthenics 6 Orthodontia

Running Light Without Owverbyte

Volume 1, Number 1

BASIC

BASIC, Begi 3 Al Symbaolic Instruction Code, was
mitially developed in 17963 and IIH by Professors Jobn Kemeny
and ﬂmmtmﬂﬂrt—ﬁw with partial lappert from
the N iy unabar the terms of Gramt NSF GE
3864, For information on Dertmouth BASIC publications, get
Publications List [TM 088) from Documents Clerk, Kiewit Compu-
tation Canter, Dartmowth Collegs, Hanovar NH 03766, Talephona
603646 2643,

Try thesa: TMOZB RASIC: A Specifiction $3.16

TMOTE RAS/C $4.50

*fﬂﬁ****#*####** ****-*#

help a lol il you would each send uz a 3x5 card with
mame, address (including zip), teleph 1T I“llllh’

oomplele description aff your hardware,

2 2o 24 ok 24 23 2K R K K K SRR KR oK K Kok

DRAGON THOUGHTS

! We promised three issues. After these are done, shall we
oontinue?

1 if we do, we will change the name and include ianguages other
than BASIC.

! This mewsletter is meant to be & sharing sxperience, intandsd to
dizs=rmingte FREE software. It's OK to charge 2 few bucks for Gape
CHEEAITES Or paper fape or otherwise recover the cost of sharing. But
plasse make documentation essentially free, including amnotated
SOWCe cads,

P IF we do continua, we will hawe to charge aboutl 51 per itaee o
FRCOVE" OUr cORly, [ Xeroxed form, we con provide about 20.24
papes par [pse of tiny syeatrsin stuff, I we get big bunches of
sibserigtions, we'll gring it end expand the mumber of pages,
depanding on the number of sutscribers,

5o, et us krow , , . shall we comtinue”

B i e S S e

For our new readers, and those who have been following
articles on Tiny BASIC as they appeared in People’s
Compiuter Company, we have reprinted on pages 3-12 the
best of Tiny BASIC from FCC as an introduction, and as
a reference,
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March 1985, Dr. Dobbs Journal

e |t's purpose was to distribute Tiny Basic

o A dialect of the BASIC programming language that can fit into as
little as 2 or 3 KB of memory.

e This small size made it invaluable in the early days of
microcomputers

e Tiny BASIC is an example of a free software project that existed
before the free software movement.
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March 1985, Dr. Dobbs Journal

e In 1985 the GNU Manifesto was published in Dr Dobb's Journal

I consider that the Golden Rule requires that

if I like a program I must share it

with other people who like it.

Software sellers want to divide the users and conquer them,
making each user agree not to share with others.

I refuse to break solidarity with other users in this way.
I cannot in good conscience sigh a nondisclosure
agreement or a software license agreement.

by Richard Stallman

e Inthe same year Stallman set up the Free Software Foundation.
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1987 - First Release of Minix

e Minix (mini-Unix) is an open source operating system developed
by Andrew S. Tanenbaum

o Professor emeritus of computer science at the Vrije Universiteit
Amsterdam in the Netherlands

o Created as an example for his book "Operating Systems: Design
and Implementation".
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Loading image [Image]

abs-entry offset | size
--------------------- L ———
| abs-ds text data bss stack
0x000800 0x000000 | Ox008800 32672 5080 16630 0 kernel
0x00dd00 0x000000 | 0x010c00 11888 1052 13022 312 mm
0x014500 0x000000 | Ox01b00O 27264 1942 56642 1024 fs
0x029900 Ox000000 | Ox029900 6144 1890 1088 384 1init

New BIOS XT: Yes

Minix 2.0.0.NB Copyright 1997 Prentice-Hall, Inc.

Executing in real mode

Memory size = 640K MINIX = 176K RAM disk = 0K Available = 464K

Please enter date: MMDDYYhhmmss. Then hit the RETURN key.
100314131530

Fri Oct 3 13:15:30 MET DST 2014

bios-hd0: 519 cylinders, 128 heads, 63 sectors per track
/dev/hd2 is read-write mounted on /usr

/dev/hd3 is read-write mounted on /home

IWelcome to Minix on New XT BIOS, E.A. (c)




1987 - First Release of Minix

e Partly based on Unix
e But with a microkernel instead of the traditional monolithic kernel

e The intention of Minix was that students could understand it in
three months of study.
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Microkernel vs monolithic kernel

e Basically a monolithic kernel is a single large process running
entirely in a single address space.

e |Itis asingle static binary file.
o All kernel services exist and execute in the kernel address space.

e Examples of monolithic kernel based OSs: Unix, Linux.
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Microkernel vs monolithic kernel

e With a microkernel, the kernel is broken down into separate
processes, known as servers.

e Some of the servers run in kernel space and some run in user-space.

e All servers are kept separate and run in different address spaces.

e Servers invoke "services" from each other by sending messages via
|PC.

e This separation has the advantage that if one server fails, other
servers can still work efficiently.

e Examples of microkernel based OSs: Mac OS X and Windows NT.
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1987 - First Release of
Minix

e Tanenbaum originally
developed Minix for
compatibility with the IBM
PC and IBM PC/AT
microcomputers (6 MHz
Intel 80286
microprocessor) available
at the time.
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