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What is an oPerating sgstem
(OS orO/S)7

* Interface between Hardware and User-.




What is an oPerating sgstem
(OS orO/S8)7

Interface between Hardware and Ulser.

It 1s a Program (sowc’cware) clesignecl to manage ancl
coordinate activities and resources of the computer.

See: http: //en.wiki Peclia.org/ wiki/ Operating_sgstem



What is an oPerating sgstem

(OS orO/S8)7

Controls the hardware (Phgsical Part o1C the computer
- memory a”ocation) fan control) internal and external

drive inPut/ output, kegboarcl and mouse interactions,
etc.) and other software.

Controls how other applications (zl:)rograms) are
implementccl.

See: http: //en.wiki Peclia.org/ wiki/ Operating_sgstem



OS’s at CER]

Mac OS X (Darwin/UNIX)
UNIX Plus Mac GUI

10 Macs in Student ComPtuer | ab in
lLong, Builcling
many Faculty otfices.



OS’s at CERJ

Various Havors of Linux

Fo ular, open source version of UNIX
(often described as “UN!X~li‘<e”, but is
UNIX).

Found on a number of machines at CERI,
but not omcmciciallg suPPorted at CERJ.




QOS’s at CERJ
Solaris 9 UNIX

House 3 Sun Lab, many ?acultg offices

2 Graphical Desktop Environment oPtions:

~- Common Desktop Environment
(traditional)

- GNOME 2.0 (more PC-like)




OS’s at CER]
Windows (XP, Vista or 77)

Student Coml:)uter | ab in Long Builc ing,
many student omcmcices, UM coml:)uter abs
and otl’wer un~enlig|1tcnecl Places.




Whg learn Unix/Linux?

Designecl to be multi-user (from the dark
ages when all computers were shared)
inferactive (as opposed to “batch”), and
multi~tas|<ing (sharing again).

Invented }39 and for comPuter scientists/
system programmers (not users or
scientific programmers, un?ortunatelg).






Whg learn Unix/Linux?

PowemCuL Hexible) and small

Hardware independ

ent

(these two Points are much more
important to manufacturers and clesigncrs
than general users, i.e. us)



Wlﬁy learn Unix/Linux?

“Free” (this is wlﬁg is it still around) from Bell
|_abs and Berkleg.

Open source — “free” — aPPlications, inclucling
coml:)ilers.

Most common free applications clesignecl as
part of the GNU Prcy’ect (GNU'’s Not Unix)

It is what is running iN most geoscience (]:)Oth
universitg and corPorate) labs.



The real reason whg to learn Unix/Linux?

Because you have no choice
(“Resistance is futile”, The Borg, Star Trek) .

It is what is running N most geoplﬁgsics
departments.

Most gcol:)hgsics tools (SAC, GMT, GAMIT/
GLOBK) CtC.) Oﬂlﬂ run on Uﬂix (although there is a Windows

version of GMT).

(T89% of the worlds computers run some form of Windows) ~10% run some form of the
P :
Mac OS, and ~1% run some Havor of Unix.)



Wlﬁy learn Unix/Linux?

“Free” in the sense you don’t bug trom ATET
or Berkleg

But there is no such thing as a “Free Lunch”.
Not “Free” in the sense that you must hire a

sgstem Programmer/ manaﬁer otherwise known
as a UNIX Wizard or Guru.

(another UNIX mgth shot down)



A bit of historg

Origina”9 clevelopecl at AT&T in the late 60s/ earlg 70s.

f:ree|9 given to universities in t

Berkeleg scientists continued to develop t

ne /0s.

ne OS as BSD Unix

n Para”e| with ATET (ATET eventual
commercial use).

y licensed it for

Much clevelopment, branching, and combining has led to the

most common variants of Unix (“ﬂavors” or“

Unix speak).

istributions” in

See http://www.bell-—labs.com/historg/unix/



Common Havors

Solaris 9 Unix

Distributed by Sun Microsgstems) runs on Sun Hardware, PC
hardware.

Derived from Unix 595tcm V release (AT&T) on a Unix kernel.

Mac O5SX

Distributed bg APPle, runs on Mac Hardware.
Derived from BSD Unix OS on a Mach kernel - Darwin.

| inux

Free” and commercial” versions available built on a Linux kernel.

Flavors most likelg to hear about are ReclHat#, Ubuntu*, I:edora*,
Debian’, Suse’, ...



Does this matter?

¢ No, the differences between the various flavors of the Unix
oPerating sgstem should not severelg affect your work in this
class or even much of your research at CERJ.

OUT

- _—

) 'y



Does this matter?

Yes, you need to be aware of OS differences

o When file sharing with others (this is more of a harclware, rather
than an OS, issue).

o When compiling source code (the executable file is married to
hardware).

o If sharing programs, shell scriPts, etc. with others.

o Orif moving between the different sgstems at C ERils



Relation to Windows

None.

Windows XP

Built on MS-DOS (which is not rea”g an
operating system, it is a file system), which has
not]ﬁing to do with Unix and e\/ergthing to do with
Microsoft.

ngwin = Lmix/linux like environment for windows.
Have to build evergtl‘xing from source.



Relation to Windows

The ditferences between the Unix Philosophg
and the Windows Philosoplﬁg ... can be boile
down into a question of smarts ... .

Unix and Windows store the smarts in different
Places.

Unix stores the smarts in the user.
Windows stores the smarts in the OS.



| earns ng curves
Cnter the Concel:)t OF the “Leaming Curve’”. ...
A "steel:)" |eaming curve genera”g r@Cers to

somcthing that requires a lot of initia Ieaming to
do angthing even something very simple.

A "shallow" !eaming curve I1s exactlg the oPPosite;
can do simple stutt easilg immecliatelg.



| earns ng curves

Armed with those definitions, it's fairl simple to
then go ahead and say that Unix%\as an
inherent y steep leaming curve, and Windows
has a very shallow one.



Windows

Our Microsott brethren vaave taken tl’lé aPProacl’w
of making the shallowest Possible |earning curve.




Windows

To take a cue from the fast food inciustrg,
Windows is the "under~§" toy of the OS world.

The ultimate goal is to Hat-out clestrog any
barrier to entry %ﬂ removing an requirement for
initial knowleclge or leaming of how and Whgj an
of making the system simplistic enoug]*w that it can
be used without any unclerstanding of how it
works.



Unix

The Unix crowd has taken the oPPosite
aPProach.

T —



Unix

Unix has a steep Ieaming curve; it doesn't shield
the user from coml:)lexitly; rather, it revels in the
comp exitg.

It recc?nizes that a general-l:)url:)osc coml:)utcr IS
a ten isl*wlg complicatecl device capable of cloing

an unbelievable assortment of things.



Unix

It recognizes that the co
user, and so takes a too

mputer is a tool o
h

:the

uilcling Philoso

D]’]g

Make a lot of tools, and make each tool sl:>f:chcicJ
and let the user select the tool tlﬁeg think
aPProPriate, and let the user combine the tools

however theg want.

It's not aimed at making thiﬂgs casy; it's aimed at
making things Possible.



UNIX Philosol:)lﬁg

(Mac)

(Unix)

WE COULD DESIGN THE
PRODUCT WITH A SIMPLE
POINT- AND-CLICK
INTERFACE . . .

¥ Madl, SCOTTADAMSEAOL COM

S5 Adms

OR WE COULD REQUIRE THE

USER TO CHOOSE AMONG

THOUSANDS OF POORLY

DOCUMENTED COMMANDS,

EACH OF LHICH MUST BE

TYPED EXACTLY RIGHT
ON THE FIRST
TRY.

J

Q-30 004 Unted Feature Syrocate. W

BEAR IN
MIND, WELL
NEVER MEET
A CUSTOMER
OURSELVES.

MAKE IT
SO THEY
HAVE TO
REBOOT
AFTER EVERY
TYPO.




Backing up a bit to illustrate some
concepts.




» Hardware — the Phgsic:al c:omlouter.

s Kernel — program, usua”9 hardware clepenclentj that
runs the core or keg components of the operatin
system (Processj memory, Fi‘e, device, and networ%
management).

Programs/ Applications — hardware inclel:)enclent —
unix commands, compilers, applica‘clons

- She” — harclware inclel:)enclent ~ how the user
interacts with the Programs/ Applications Iager.



* The UNIX user interface is called the shell

* The shell does ‘U’obs rel:)eatec”g:

display
/‘ prompt ‘\
read execute
command the shell command

\ process /

command



~nal Model




We will now take a short detour to examine the

Unix P]ﬁilosoplﬁy.

It will |<<—:e|:> returning to haunt us, but it you

understand it, it wi make the process less

Paimcul.



What is the “Unix Philosophg”?

(can ComPuter oFcrating sgstems havc a

“Phi osophg”’?)
According to Doug Mcl|r09

(1) Make each program do one thing well.

50, to do a newjob, build afresh rather than
coml:)licate old programs bg acldin:}g new features

(otherwise known as “bells an Whistlcs”).



What is “Unix Philosophy”?
Machine shop VS. appliance

(gi\/es you the tools and you to make appliance)

_



What is “Unix Philosophg”?
Advantage

- POWERFUL

T —



What is “Unix Philosophg”?
Disacivantages
- Lots of reinventing the wheel
- Requires a more educated user

~ Rec]uires more Wor|< From tI’IC user rather tlfwan
the de\/eloper



What is “Unix Philosophg”?

Tgl:)ical question: can UNIX do this?

Tgpical answer: NO, but YOU can write a
Program!

Unix enthusiasts think this is the answer the
average user wants to hear!



Caricature of UNIX vs Windows
1t you need a Washing machine

Windows gives you a simple washing mac

Nine

(onlg one | sctting, you shouldn’t wash U

our

cashmere sweater, but there are no operating

instructions|its intiutive] so you Probablg
know that and ruined it.)

on’t

UNIX gives you a machine 5hol:> (9ou better know
D how wash clothes and 2) how to clesigﬂ and

build a machine to do it.)



“UNIX Philosophg”

() Expect t
become the in

Ne output O{: every Program to

out to another, as 36’: un‘mown,
program.

- Don't clutter the outl:)ut with extraneous
information useful to the user, but not needed bg
the inPut for next program.



“UNIX Philosophg”

UnFor’cunatelg this may make ’chings comcusing for
the uninitiated user-

The output is for “next Program” (in a “Pil:)e”) )
not tl’me user.



“UINIX Phﬂosophg”

Idea of “Hilter” —

Every program takes its inPut from Standard IN
(origina“g a teletgpe, NOw a kegboarcl) ,

does sometlﬁing to it (“tilters” it) and

sends it to Standard OUT (origina”9 a teletgpe,
now a screen)

(notice that the “user” is not Part of this moclel).



“UNIX Philosophg”

Idea/use of — redirection (< << and =7
cc>>n>

~ Take inl:)ut from a fle rather than standard IN

- Send outPut to a 1Ci|e ratlﬁer than Standard
OUT

(Unix treats evergthiﬂg like a “file”, even
hardware)



