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Operatsioonisiisteem (operating system), OS

« programmide kogum, mis kaivitatakse arvutis
alglaadimisprogrammi poolt ning mis juhib arvutisusteemi tood
ja teenindab rakendusprogramme

* rakendusprogrammid saadavad operatsioonisusteemile noudeid
mitmesuguste teenuste jarele labi rakendusliideste

« kasutajad saavad OS’iga suhelda kasurea liidese (CLI -
Command Line Interface) voi graafilise kasutajaliidese (GUI -
Graphical User Interface) kaudu

 populaarsemad OS’id toojaamades on MS Windows, macOS,
GNU/Linux ja nutiseadmetel Android, i0S, Windows Phone

https://en.wikipedia.org/wiki/List_of operating_systems
https://en.wikipedia.org/wiki/Comparison_of operating_systems

https://en.wikipedia.org/wiki/Timeline_of operating_systems :l:l: Eesti Infotehnoloogia
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Operatsioonisusteemi tlesanded

kettalt programme lugeda ja neid kaima panna
programme seisma panna
anda programmidele parasjagu aega ja malu

programme vajadusel korraks peatada ja
taaskaivitada

kettale faile ja katalooge kirjutada ja sealt neid
lugeda.

valisseadmetega (printer, monitor jne) suhelda
vorguga suhelda.

intelligentselt malu ja puhvritega tegeleda
suhelda graafikakaardiga, jne

Kui OS'i ei oleks, peaks iga programm koiki
neid asju ise teha oskama!
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Kasutajaliidesed

 GUI - Graphical User Interface: graafiline kasutajaliides

- Arvuti graafikakuvamise voimalusi kasutav tarkvaraliides,
mis teeb programmide kasutamise lihtsamaks. Taiuslik
graafiline kasutajaliides vabastaks kasutaja taielikult
vajadusest oppida programmeerimiskeeli. Siiski eelistavad
paljud programmeerijad kasutada kaskudel pohinevaid
tekstiliideseid, eriti kui need juba selged on. Graafilised

kasutajaliidesed on enamus levinud OS’idel (MS Windows,
macOS, GNU/Linux).

- Graafiline kasutajaliides sisaldab jargmisi komponente:

kuvaril litkuv viit ehk kursor, osutusseade (tavaliselt hiir),
Ikoonid, aknad ja menuud

https://en.wikipedia.org/wiki/Microsoft_ Windows
https://en.wikipedia.org/wiki/Desktop_environment F Gostiinfotehnoloogia

Kolledz
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Kasutajaliidesed

e CLI - Command Line Interface: kasurealiides

- Opsusteemi voi rakenduse kasutajaliides, mis votab vastu klaviatuurilt
sisestatavaid kaske uks rida korraga.

- Kui ekraanile ilmub kasuviip, siis sisestab kasutaja sellele reale vajaliku kasu,
vajutab klahvile Enter ning parast arvuti reageerimist sellele kasule sisestab
jargmisele reale jargmise kasu.

- Kasurealiideste realiseerimiseks kasutatavaid programme nimetatakse
olenevalt keskkonnast kasureainterpretaatoriteks voi kestadeks

- Kasurealiidesed voeti kasutusele 1950-ndatel aastatel, kui veel ei tuntud
graafilisi kasutajaliideseid ning programmide ja andmete sisestamiseks
kasutati teletaipe. Tanapaeval kasutab enamik tavakasutajaid graafilisi
kasutajaliideseid (Windows, Mac OS, BeOS jt), kuid programmeerijad
eelistavad ka praegu kasurealiideseid. Kaasaegsed UNIX'i-pohised susteemid
pakuvad harilikult nii kasurealiidest kui ka graafilist kasutajaliidest.
Kasurealiidest pakub ka Windows’i rakendusprogramm MS-DOS Prompt, mille
kaivitamiseks tuleb valida Super->Run, kirjutada avanevasse dialoogiboksi
cmd ja vajutada OK voi Enter-klahvi.

Eesti Infotehnoloogia
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Kasuviip (command prompt)

« Sumbol kuvariekraanil, mis naitab, et arvuti ootab kasu
sisestamist

BN Command Prompt 4 Windows PowerShell

Microzsoft Windows [Uersion 6.1 . Windows PowerShell
Copyright (c?» 2082 Microsoft Col|Copyright <C»> 2812 Microsoft Corporation. All

C:wUserss~Chris>»cd G PS5 C:sUsers~Chris> Set—Location C:%
s PS C:w>»
HAY

CMD PowerShell
(MS Windows) (MS Windows)

Fle Edit Yiew Termina! Tabs Help

markgthinktank: EF
Bash (GNU/Linux)

erangaBerangas-MacBook-Pro-4 ~/Workspace/wasn $ I

Bash (macOS)

= 4 Eesti Infotehnoloogia
1¥34 Kolledz
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Operatsioonisusteemi tuum

» Ressursijaotust ja muid pohifunktsioone holmav OS’i
keskne osa ehk sidamik. Termini "kernel"
sunonuumiks on "nucleus", mis tahendab samuti
tuuma.

 Tuuma vastandiks on kest, mis on opsusteemi koige
valimine osa ja suhtleb kasutaja poolt antavate
kaskudega.

« Arvuti kaivitamisel laaditakse tuum kodigepealt

pohimallu spetsiaalselt selleks ettenahtud kohta. ECPU} [RAM} [S‘EADMED]

« Tuumale reserveeritud malupiirkond on kaitstud, nii
et sinna pole voimalik midagi muud salvestada.

 Kuna tuum jaab pohimallu kuni arvuti
valjalulitamiseni, siis peab ta olema voimalikult vaike,
kuid samal ajal suutma teenindada opsusteemi koiki
ulejaanud osi ja rakendusprogramme.

Eesti Infotehnoloogia
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Operatsioonisusteemi tuum

 Tuupiline tuum vastutab maluhalduse (memory management),
protsessi- ja tegumijuhtimise (process and task management) ning
kovaketta halduse (disk management) eest. Tavaliselt sisaldab
tuum jargmisi osi:
- katkestusetootleja, mis tootleb koiki katkestusnoudeid ja
omavahel tuuma teenuste parast voistlevaid sisend-
valjundoperatsioone

- plaanur, mis maarab kindlaks selle, millised programmid ja mis
jarjekorras jagavad omavahel tuuma tooaega

- superviisor, mis tegelikult korraldab tuuma tood

 On olemas ka selliseid tuumi, mida saab kasutada suvalises
opsusteemis, naiteks Carnegie Mellon University’s loodud Mach.
Viimane on muuhulgas kasutusel Apple’i PowerMac’ile moeldud
Linuxis

https://en.wikipedia.org/wiki/Kernel_(operating_system) = = Jhaiaits
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Virtuaalmalu

LT T T

Virtuaalmalu
Malukiip Kovakelas

» See on kujutletav malupiirkond, millest osa paikneb muutmalus ja osa kovakettal.

Aadrassiruum

* Virtuaalmalul on oma maluaadresside susteem ning programmid kasutavad reaalsete
maluaadresside asemel neid virtuaalseid aadresse kaskude ja andmete salvestamiseks.

« Kui programmi tegelikult taidetakse, siis muudetakse virtuaalsed aadressid reaalseteks
maluaadressideks.

* Virtuaalmalu eesmargiks on suurendada maluaadresside ruumi, mida programm saab
kasutada.

* Naiteks vOib virtuaalmalus olla kaks korda rohkem aadresse kui pdhimalus. Virtuaalmalu
kasutav programm ei saa kull kdike tooks vajalikku korraga pohimallu kirjutada, kuid
arvuti suudab siiski sellist programmi taita, kopeerides kettalt pohimallu ainult taitmise
antud antud etapil vajalikke programmiosi.

* Mida vaiksem on pdhimalu, seda sagedamini peab arvuti suhtlema kdvakettaga ja seda
aeglasemalt programm tootab. Seeparast ongi iga programmi puhul ara naidatud
soovitatav pdhimalu suurus, mis tagab programmi taitmise normaalse kiirusega.

» Virtuaalsete aadresside muutmist reaalseteks aadressideks nimetatakse malujaotuseks
ja virtuaalsete lehekulgede kopeerimist péhimallu nimetatakse lehekllgede saalimiseks
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Multitegumtoo

Arvuti selline t60, kus kaht vdi enamat tegumit (programmi) taidetakse
samaaegselt voi vaheldumisi.

Samas tahenduses kasutatakse ka terminit multitootlus, kuigi multitootlus
eeldab vahel enam kui Uhe keskprotsessori kasutamist.

Multitegumtoo korral kaib Umberlulitumine Uhe programmi taitmiselt teisele nii
kiiresti, et jaab mulje, nagu taidetaks kdiki programme korraga.

On olemas kaht liiki multitegumtood

- torjuv (eelistusega): keskprotsessor eraldab igale programmile kindlaid
ajaintervalle

- mittetorjuv (vorddiguslik): iga programm juhib ise keskprotsessorit nii kaua,
kui ta seda vajab. Kui programm keskprotsessorit parajasti ei vaja siis voib
ta lubada modnel teisel programmil seda ajutiselt kasutada.

0S/2, Windows 9x, Windows NT ja Amiga OS’id ning UNIX kasutavad torjuvat
multitegumtootlust, Windows 3.x ja MultiFinder (Macintosh’i arvutite OS) aga
mittetorjuvat multitegumtootiust

Eesti Infotehnoloogia
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Protsess

Kindlaksmaaratud sundmustejada, mis on piiritletud oma
otstarbe voi toimega, sh taitmisel olev programm voi selle osa.

Kui on kaivitatud uhe programmi (nt veebilehitseja) kaks
eksemplari, siis tootab arvutis korraga kaks uhe ja sama nimega
protsessi.

Arvuti sisselulitamisel kaivitatakse terve hulk protsesse, millest
osa kujutavad endast OS’i komponente ja osa iseseisvaid
programme, mis on seatud kaivituma arvuti alglaadimisel.

Aktiivsete protsesside nagemiseks on OS'’is olemas tegumihaldur
(MS Windows: CTRL+SHIFT+ESC)

sunonuum:

- tegum: loogiliselt tervikliku otstarbega, iseseisvana taidetav
programm Vvoi selle osa, OS’i ressursse tarbiv tootlusuksus

Eesti Infotehnoloogia
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Programm (rakendus)

Programm on organiseeritud kasujada, mis taitmisel pohjustab arvuti
kaitumist etteantud viisil. llma programmideta on arvutid kasutud.

Programm sisaldab muutujaid ja lauseid . Laused annavad arvutile teada,
mida muutujatega tuleb teha. Muutujad vdivad esindada numbrilisi andmeid,
teksti voi graafikat. Programmide kirjutamiseks on olemas palju erinevaid
programmikeeli. C, C++ ; vanemad: Pascal, BASIC, FORTRAN, COBOL, LISP;
uuemad: Python, Visual Basic, Delphi, Perl, PHP, ECMAScript, Ruby on naited
korgkeeltest, kuid programme vOib kirjutada ka madalkeeltes, mis on lahemal
masinakeelele (madalaima taseme programmikeel, millest masinad aru
saavad).

Assemblerkeel on uks tase korgem masinakeelest. Assemblerkeel sisaldab
samu kaske, mis masinakeel, kuid koigile kaskudele ja muutujatele on antud
nimed. Seeparast on assemblerkeeles kirjutatud programm siiski inimesele
loetav tekst, mitte ainult arvude jada.

Korgkeeltes kirjutatud programmide "tolkimiseks" assemblerkeelde voi
masinakeelde kasutatakse kompilaatoreid. Assemblerkeeles kirjutatud
programmid tolgib masinakeelde assembler.
# Eesti Infotehnoloogia
Kolledz
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Programm (rakendus)

Korgkeel (kdrgtaseme programmikeeled) voimaldavad kirjutada programme nii,
et need ei soltu oluliselt konkreetse arvuti tuubist. Kérgkeelteks kutsutakse neid
keeli selleparast, et nad on lahemal inimkeelele ja kaugemal masinakeelest.

Assemblerkeeli peetakse aga madalkeelteks, sest nad on lahemal
masinakeelele.

Korgkeelte peamine eelis madalkeelte ees on asjaolu, et neis keeltes kirjutatud
programme on lihtsam lugeda, kirjutada ja hooldada.

Loppkokkuvottes tuleb korgkeeles kirjutatud programmid aga ikkagi tolkida
masinakeelde, milleks kasutatakse kas kompilaatoreid voi interpretaatoreid.

kompilaator, korgkeele translaator ehk programm, mis transleerib lahtekoodi
objektkoodiks.

objektkood - kasud ja andmed translaatori valjundkujul

taitmisprogramm - transleeritud ja lingitud taitmisvalmis programm.
Taitmisprogrammi faililaiend MS Windowsis on EXE, MSI jne; UNIX'ilistes on see
lahendatud kaivitusbitiga (chmod +x, http://permissions-calculator.org/)

Eesti Infotehnoloogia
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Programm (rakendus)

« teek - programmeerimises nimetatakse teegiks
valmiskompileeritud alamprogramme, mida programm saab
kasutada. Need alamprogrammid, mida kutsutakse ka
mooduliteks, salvestatakse objektkoodidena. Teegid on eriti
kasulikud sagelikasutatavate alamprogrammide salvestamiseks,
sest siis pole neid vaja kasilolevasse programmi otse sisse
Kirjutada. Linkur otsib vajalikud alamprogrammid automaatselt
teegist ules.

- MS Windows'i keskkonnas on teegifailde nimelaiendiks .DLL
(Dynamic Link Library), ka .OCX (OLE, ActiveX Control); .LIB
(staatiline)

- enamus UNIX'ilistes asuvad /lib, /usr/lib, /usr/local/lib
kataloogides. Failinimi algab alati lib ja 10peb .a (archive, static
library) vOi .so (shared object, dynamically linked library).

https://en.wikipedia.org/wiki/Library_ (computing) o
OLE - https://en.wikipedia.org/wiki/Object_Linking_and_Embedding B8 konesso oo
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Programm (rakendus)

« API (Application Programming Interface)

- rakendusliides, programmiliides, API-liides Arvuti operatsioonisusteemiga
vOi rakendusprogrammiga maaratud reeglistik, mille alusel
rakendusprogramm kasutab operatsioonisusteemi vaoi teise
rakendusprogrammi teenuseid.

- Koosneb rutiinidest, protokollidest ja vahenditest tarkvararakenduste
kirjutamiseks. Hea APl holbustab programmeerimist, sest tuupilised plokid
on valmis kujul ette antud ja jaab ule need ainult kokku panna. Igal
operatsioonisusteemil, nait. Operatsioonisusteemidel on oma API, mida
kasutavad sellele operatsioonisusteemile kirjutatud rakendusprogrammid.
APl kasutamine holbustab programmeerija tood ja teeb kasutajale
lihtsamaks uute rakendusprogrammide selgeksoppimise, sest liildes on neil
koigil sama.

- Rakendusliidest voiks vorrelda graafilise kasutajaliidese vOi
kasurealiidesega, mis kujutavad endast liideseid kasutaja ja opsusteemi
vOi kasutaja ja rakendusprogrammi vahel

https://en.wikipedia.org/wiki/Application_programming_interface # Eesti Infotehnoloogia
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Programm (rakendus)

« ABI (Application Binary Interface)

- binaarne rakendusliides - spetsifikatsioon konkreetsele
platvormile ja opsUsteemile. ABl maarab ara nii API kui ka
masinakeele antud konkreetse keskprotsessoriperekonna
jaoks. API el taga kaitusaja-uhilduvust, kuid ABI tagab selle,
sest maarab ara masinakeelse ehk kaitusajavormingu.

- binaarne rakendusliides on nt Windows Sockets, Intel Binary
Compatibility Standard (iBCS)

https://en.wikipedia.org/wiki/Application_binary_interface
https://en.wikipedia.org/wiki/Intel_Binary Compatibility Standard

Eesti Infotehnoloogia
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Kest, kestprogramm, koorik (shell)

UNIX'i termin, mille all moistetakse OS’i tuuma valimist kihti ehk
kasutajaliidest, mis korraldab kasutaja ja tuuma vahelist suhtlemist.
UNIX'I puhul oli esimeseks kasuprotsessoriks Bourne shell, hiljem
tootati valja C shell ja Korn shell. Tana on valdavalt kasutusel Bash
(Bourne Again Shell). DOS’is on kasuprotsessoriks COMMAND.COM, mis
interpreteerib nt selliseid kaske nagu dir ja type. Tana on MS
Windows'is Command Prompt (CMD) ja PowerShell (olemas ka Linuxile,
macOS’ile). Oli olemas ka menuudega kasutajaliides DOS Shell, kuid
see ei muutunud kunagi populaarseks

on olemas nii CLI kui ka GUI kestprogrammid soltuvalt arvuti rollist

enamus kestprogramme ei ole siiski otse tuumaga liidestatud vaid
need on spetsiaalsed rakendused, mis kasutavad tuuma API't sarnaselt
teiste programmidega

moned kestprogrammid voimaldavad ka kaughaldust (SSH - Secure
Shell), MS Windows'’is RDP (Remote Desktop Protocol)

https://en.wikipedia.org/wiki/Comparison_of command_shells # Eesti Infotehnoloogia
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- Kest: Command Prompt (CMD)

C:\Temp> dir
volume 1n drive C 15 C
volume Serial Number 1s 74F5-E93C

Directory of C:\Temp

2009-08-25 : <DIR> .
2009-08-25 : <DIR> .-
2007-03-01 i 2,321,600 AdobeUpdaterl?345.exe
2009-04-03 - 27,988 dd_depcheckdotnetfx30_txt
2009-04-03 : 764 dd_dotnetfx3error.txt
2009-04-03 i 32,572 dd_dotnetfx3install.txt
2009-06-09 : 35,145 GenProfile.log
2009-08-05 : 155 KB969E56. log
2009-04-20 : 402 M5IZ29e0b.LOG
2009-04-09 : 38,895 offclnll.log
2009-04-03 : <DIR> OfficePatches
2009-07-14 : <DIR> OHotfix
2009-08-25 : 16, 384 Perflib_Perfdata_c30.dat
2009-04-03 - 1,744 uxeventlog.txt
2009-08-25 : 50,245,632 WFVZF.tmp
2009-04-20 : 1,397 {ACTOBABB-7AD7-1033-7E44-AR1200000003}.1n1
2009-04-20 : 617 {AC76BABG6-7ADT-1033-7E44-AE1300000003}.1n1
13 File(s) 52,723,295 bytes
4 Dir(s) 83,570,208,768 bytes free

https://en.wikipedia.org/wiki/Cmd.exe
https://mridgers.github.io/clink/ - lisab Bash’i mugavusi CMD’le
http://alternativeto.net/software/windows-command-prompt-cmd/ Kolledz
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Kest: Command Prompt (CMD)

* “Microsoft is not removing Cmd from Windows, but rather
changing the default shell, launched via File Explorer and the
[Super] + [X] power-user menu, from CMD to PowerShell. Users
can opt to change the default shell back to Cmd via Settings
and can continue to launch whichever shell they prefer, be it
CMD, PowerShell, or Bash (if enabled) via the Start menu. The
Windows Cmd shell has a long heritage and is an essential tool
used by millions of businesses, users, and developers every
day. It remains an integral part of Windows.”

http://news.softpedia.com/news/microsoft-replaces-command-prompt-with-powershell-in-latest-windows-10-build-510328.shtml

http://windowsreport.com/powershell-replaces-command-prompt/

Starting from build 14971 for Windows 10 Preview, when you Disk Management
right-click the Win + X menu, you'll notice that PowerShell is Computer Management
now the default command-Iline tool. As PowerShell is Windows PowerShell
completely Command Prompt-compatible, which means you
can perform the same commands in both tools... ———

https://www.startpage.com/do/search?g=microsoft+replace+cmd+powershell # Kolledz

Windows PowerShell (Admin)
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http://windowsreport.com/powershell-replaces-command-prompt/

21/68

Kest: Command Prompt (CMD)

Replace Command Prompt with Windows PowerShell in the menu

WA C when | nght-click the start button or press Windows key+X

Nindows Settings

® ) off

sk Management Disk Management
Computer Management Computer Management
) o Command Prompt Windows PowerShell
Metwork & Internet Personalization

Command Prompt (Admin) Windows PowerShell (Admin)

Task Manager Task Manager

http://windowsitpro.com/windows-10/pro-tip-replace-command-prompt-powershell-windows-x-menu

https://mspoweruser.com/how-to-replace-powershell-with-command-prompt-on-file-explorers-context-menu-in-windows-10/
wata Eesti Infotehnoloogia

http://lifehacker.com/replace-powershell-with-the-command-prompt-in-windows-8-1447723952 qﬁl Kolleds
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= Kest: PowerShell

PS5 C:x> Get—Childltem 'MediaCenter:“Music’ —rec |
where { —not 5_.PSIsContainer —and %_.Extension —match ‘wmaimp3’ 3 !
Measure—0bject —property length —sum —min —max —-ave

1387
5491276.89563887
177097857
22985267

3235

Length

P5 GC:%2> Get—UmiOhject CIM_BIOSElement | select biosv*, man*. ser* | Format—-List PowerShe” for Llnux 60 Alpha 9’
Ubuntu 14.04 x64
{TOSCPL - 6B40860, Uer 1.BAPARTITBL>

TOSHIBA codename-lisa@codename-lisa:~5 powershell
SerialMumber ME821116H Powershell

Copyright (C) 2016 Microsoft Corporation. All rights reserved.

PS5 C:x» {[umiSearcher]1B’ P5S [home/codename-lisa> Get-ChildItem
»> SELECT = FROM CIM_Job
»> WHERE Priority > 1

>> '@ . get(d | F t—Cust
33 g arna Hston Directory: /home/codename-lisa

W|ndOWS PowerShe” 10 LastWriteTime Length Name

8/20/16
8/20/16
8/20/16
8/20/16
8/20/16
8/20/16
8/20/16
8/20/16

https://en.wikipedia.org/wiki/PowerShell 8/20/16
http://alternativeto.net/software/powershell/ e | |
https://github.com/PowerShell/PowerShell Kolody o ole0ge
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https://github.com/PowerShell/PowerShell
http://alternativeto.net/software/powershell/
https://en.wikipedia.org/wiki/PowerShell

Kest: Bash (Bourne Again Shell) #!/bin/bash

. Sisselogimisel

» esmalt vaadatakse /etc/profile (sageli
see kasutab /etc/bash.bashrc)

» seejarel kutsutakse valja jargnevas
jarjekorras kasutaja satted (kui on
olemas ja loetav): ~/.bash_profile,
~/.bash_login, ~/.profile

= B [ G
3 ik 0 J

Valjumisel
* ~/.bash_logout (kui on olemas)

-t
F
J
-F
[
-
o_pl
©_px
P

Kui kaivitatakse eraldi (mitte
sisselogimiseks):

MMACIA'N JusT Jpor agd * ~/.bashrc loetakse ja kaivitatakse kui on
;I_ |_l_-l':l E :I.::r-_-l :_-:.J"_u 5| _.E-_.": gk, R LD, g S e T AOA A i i Olemas (V”tab ka "'/.baSh_aIiaSeS)

Satete muutmisel tuleb need kaivitada
(valida tiks kahest), nt:

e source ~/.bash_aliases

. ~/.bash_aliases

AN ANV VAN A\ \4F V 4 4

http://www.tldp.org/LDP/Bash-Beginners-Guide/html/
B https://en.wikipedia.org/wiki/Bash_(Unix_shell) http://www.tidp.org/LDP/abs/abs-guide. pdf

http://alternativeto.net/software/bash/ htp://tidp.org/LDP/abs/htmi/ il Festiinfotehnoloogia

X


https://en.wikipedia.org/wiki/Bash_(Unix_shell)
http://alternativeto.net/software/bash/
http://tldp.org/LDP/abs/html/
http://www.tldp.org/LDP/abs/abs-guide.pdf
http://www.tldp.org/LDP/Bash-Beginners-Guide/html/
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Bash'i satetefailid

.bash_profile - Kasutajate keskkonna individuaalne seadistamine. Voimaldab muuta vaikimisi
satteid ja lisada uusi. Kaivitatakse kasutaja logimisel.

.bash_login - Kaivitatakse ainult kasutaja sisselogimisel. Kui .bash_profile faili ei eksisteeri, loetakse
see sisse.

.bashrc - Kaivitatakse naiteks terminali akna avamisel. (Interaktiivne shell)

.bash_history - Selles failis on kasutaja sisestatud kaskude ajalugu. Vaata haldusprogrammi history.
(Uuri mida teevad ! ja ™r)

.bash_logout - Sisaldab kaske, mida kaivitatakse valja logimisel.
/etc/profile - Sarnane .bash_profile failile, ainult et laieneb kdikidele kasutajatele.

/etc/profile.d - Selles kataloogis olevad failid loetakse sisse sarnaselt /etc/profile failiga. Kui
soovitakse teha erinevate funktsioonide jaoks eraldi failid, siis see on sobiv véimalus.

Miks kasutatakse tihti *.d katalooge? Nt: fail /etc/profile.d/oracle.sh
skripti naide

- #!/bin/bash

- ORACLE_HOME=/opt/oracle

- ORACLE_SID=database

Vaadake enda bash satetefailide sisu

Eesti Infotehnoloogia
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Kest: Bash MS Windows'is

version Tous Anniversary
| OS Build 14393.0 | Update, build
Product ID 00326-10000-00000-AA728 1607 voi uuem
Processor Intel(R) Xeon(R) CPU W3520 @ 2.67GHz
2.67 GHz
Installed RAM 1.00 GB
|S}f5tem type 64-bit operating system, x64-based processor |

Il Windows Features

Turn Windows features on or off

To turn a feature on, select its check box. To turn a feature off, clear its check
box. A filled box means that only part of the feature is turned on.

TFTP Client

Wi

JOKOrOOOROOOrO

RAS Connection Manager Administration Kit (CMAK) ~
Remote Differential Compression APl Support

RIP Listener

Simple Network Management Protocol (SNMP)

Simple TCPIP services (i.e. echo, daytime etc)

SMB 1.0/CIFS File Sharing Support

Telnet Client

Windows Identity Foundation 3.5
Windows PowerShell 2.0
indows Process Act

Windows TIFF |
Work Folders Client v

— a X

ivation Service

 for Li

Filter

Cancel

https://www.howtogeek.com/249966/how-to-install-and-use-the-linux-bash-shell-on-windows-10/
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T T T

Backup
O Windows Store apps
Recovery
Activation O Sideload apps
For developers o ,

@ Developer mode

K C:\Windows\System32\bash.exe

Beta feature
This will install Ubuntu on Windows, distributed by Canonical
and licensed under its terms available here:
https://aka.ms/uowterms

Type "y" to continue: y

Downloading from the Windows Store...
Extracting filesystem, this will take a few minutes...
Installation successful!

100%

Please enter a UNIX user name: rich

Enter new UNIX password:

https://msdn.microsoft.com/en-us/commandline/wsl/install_guide

http://www.phoronix.com/scan.php?page=article&item=windows-10-Ixcore

P “ Eesti Infotehnoloogia
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https://msdn.microsoft.com/en-us/commandline/wsl/install_guide
https://www.howtogeek.com/249966/how-to-install-and-use-the-linux-bash-shell-on-windows-10/
http://www.phoronix.com/scan.php?page=article&item=windows-10-lxcore
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Distributsiooni (distro) moiste

« Paljudele Linuxi kasutajatele on alati jaanud moistmatuks, mis asi siis
Ikka on uks Linuxi distributsioon. Raagitakse hasti paljudest
erinevatest distrotest kuid mille poolest nad siis uksteisest erinevad ja
miks neid ikka kdiki Linuxiteks kutsutakse.

« Tegelikult voib Linuxi distro all moista Linuxi tuuma umber loodud
tarkvara, dokumentatsiooni ja tugiteenuste kogumit. Kuna Linuxi
susteemid on ehitatud modulaarsetena, st susteemis saab osi kergesti
vahetada ja luua niimoodi enda vajadustele sobiva susteemi, siis on
susteem jaotatud suhteliselt eraldiseisvateks
tasemeteks/kihtideks/mooduliteks, tihti kirjeldatakse ststeemi
kerakujuliselt alustades keskelt: tuum ja teegid, kestprogramm (koorik)
ja susteemsed tarvikud, toolaud ehk graafiline kest (pealiskiht).

« Distrotel on ajalises plaanis valjalasked, mis valjendavad distro seisu
mingis arengustaadiumis. Enamasti on distroga seotud ka mingi kindel
arendusmudel.
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Distributsiooni (distro) moiste

Tugiteenused

Linuxi kernel
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OS standardid
* Single UNIX Specification
https://en.wikipedia.org/wiki/Single_UNIX Specification

- Portable Operating System Interface (POSIX) - IEEE poolt,
maarab ara rakendustarkvara liidese (APl), kooriku,
haldusrakenduste omavahelise suhtlemise

* https://en.wikipedia.org/wiki/POSIX
* Linux Standard Base - baseerub POSIX'il
- https://en.wikipedia.org/wiki/Linux_Standard Base
- https://en.wikipedia.org/wiki/Filesystem_ Hierarchy Standard

Jargmisena: levinud OS'id 3 Soinernnotoss

Kolledz
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https://en.wikipedia.org/wiki/POSIX
https://en.wikipedia.org/wiki/Linux_Standard_Base
https://en.wikipedia.org/wiki/Filesystem_Hierarchy_Standard
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Microsoft Windows (MS Windows)

* Microsoft Corp. poolt 1985. a. turule toodud OS’ide perekond
personaalarvutitele

« kasutab
- graafilist kasutajaliidest (GUI)
- virtuaalset maluhaldust
- multitegumtootlust
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Application@ Application @ Application
MS Windows NT
eon | | server | kecurity Win32 ‘ POSIX || OS/2 arhlte ktuur

station .
service| |service

-
-

F 3

Integral subsystems Environment subsystems

User mode

Executive Services

Security Virtual
/O |l || IPC  ||Memory| process|| PnP ||Power
Manager Manager Mana&e{ Manager| [Manager| [Manager

Monitor (VM

Object Manager

Executive

Kernel mode drivers

Hardware Abstraction Layer (HAL)

Kernel mode

https://en.wikipedia.org/wiki/Architecture_of Windows_ NT
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MS Windowsi alglaadimine
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S5CM

H

0S .
BIOS OS Initialization
Loader
##w“f ( not to scale ) el
310S OS Kernel Session Winlogon Explorer ‘Post Boot’
Loader | Initialization | Initialization | Initialization | Initialization | Activity
ReadyBoot prefetcher
Read Enumerate Launch various e Numerous
drivers, devices, initialize | Initialize sessions, | services, Inrlggé;e&thrirs]hell; application &
read & start drivers load win32k orchestrate guto e services
parts of (PnP) 5'-|_t"_5}"_5tEl'l’I: session logon consuming
registr}f |nlt|EIIEE} .0 | CPU &dl.’ik
graphics, launch resources
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MS Windowsi alglaadimine

Faasid BIOS EFI
* Power-on self test (POST)
* algne kaivitamine | ] |
* Windows Boot Manager
* Windows Boot Loader Wincows
* tuuma laadimine Manager
* sisselogimine
l l 1 l

Windows Windows Windows Windows
Viiteid Windowsi alglaadimise osas: Boot Loader A“;g:t‘;n mﬁﬁﬂfﬁﬁﬁm el
https://technet.microsoft.com/en-us/I i =
ibrary/ee221031(v=ws.10).aspx l
Boot Process and BCDEdit |

Windows XP

https://jon.glass/looks-at-the-win10- Windows 7 or ultr:me?u:;rsiun
boot-process/ of Windows

- Windows 10 alglaadimise eriparad
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https://technet.microsoft.com/en-us/library/ee221031(v=ws.10).aspx
https://jon.glass/looks-at-the-win10-boot-process/
https://jon.glass/looks-at-the-win10-boot-process/

GNU/Linux’i struktuur

GNLY 4\‘

Linux

User Applications

GNU C Library (glibc)

Systern Call Interface

Karnal

Archilectung-Dapanden] Farmal Codea

Hardware Platform

Kerna!
Space

H
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GNU/Linux’i tuuma struktuur kokkuvotvalt

p

System Call Interface (SCI)

Process

Virtual File

Management (PM) System (VFS)

Memory
Management (MM) Network Stack
Arch Device Drivers (DD)

H
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Linux kernel map

functions . . human
layers hmwsvstem k.rln.':l:_*m:e!‘»smg‘,] » memory . storage W:'letwnrkl ng Iinterface

system interfaces processes memory access files & directories sockets access HI char devices

linuisyscalls.h  systemn files
e sys_execve sys_fark el access sy5_socketeall kmsg

asm-i3BGiupccessh  fproc fdey R .
user space = eeesn B fienecc  SYS_vork 2y Tmmap2 aeopen oy seckst |
sys_clane - — |
N sys_syslog

interfaces - o \, procsalimaps  do_path Jookup >4

1
1
) sys_write input_fops, - i_fo
li - | |
e e chrtes  SySTs_opS O . _~ socket_file_ops _
_map SY5_FPaunt - consala_faps [~
sy5_reboot sysdnit_medule  SYSnAMsleER N\ SY5_SYNC Tio_fos
thread Virtual memory Virtual File Syste
i workdhgle st g g ”; : . : :
= T e alloc o inet_family_ops
d crean ‘_ e . i inet_create

wmlist
karmal_thread !

curpent \\ st

traad info do_fork b

disk controllers network controllers  user peripherals
kel ard LM

SEE| IDE  SATA Ethermet WIF
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Ubuntu alglaadimine lGhidalt

* BIOS - riistvara tuvastamine (POST - Power-on Self Test)
* https://en.wikipedia.org/wiki/Power-on_self-test

* andmekandja tervis: S.M.A.R.T. (Self-Monitoring, Analysis, and Reporting Technology)
- https://en.wikipedia.org/wiki/Comparison_of S.M.A.R.T. tools

- Uuemad alternatiivid
« Extensible Firmware Interface (EFI)
* CoreBoot (LinuxBIOS)
* Libreboot

» alglaadur - asub andmekandja MBR’is (esimene sektor)

a)asub kdvakettal

b)asub valisel andmekandjal (USB, DVD, CD jne)

c) asub vorgus - kaivitatakse PXE (Pre-Execution Environment) vérgukaardi pusimalust (ROM)
« tuum (kernel) - ligipaas riistvarale, kaivitab init protsessi
* jnit protsessid (systemd, upstart vms) https://en.wikipedia.org/wiki/Init
Understanding the Linux Boot Process - CompTIA Linux+, LPIC-1
https://www.youtube.com/watch?v=mHB0Z-HUauo (9m 6s)
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local-fs-pre target

(various mounts and

fsck services)

local-fs-target

(various

timers)

timers.target

display-

manager.service

systemd’ga siisteemi kaivitumine

(various swap
devices)

swap.target

(various

paths)

paths.target

[various system
services
required for

graphical Uls)

graphical.target

(various cryptsetup  [various low-level

devices) services: udevd,

tmpfiles, random

seed, sysctl)
cryptsetup.target
sysinit.target
(various
sockets)

sockets.target

basic.target

(various system

services)

multi-user.target

(various low-level

API'VES mounts

maqueue, configfs,
debugfs

rescue.service

rescue.target

emergency.service

emergency.target

UNIX’ilaadse OS
alglaadimine

Runlevel

Basic Input/Output System
executes MBR

Master Boot Record
execuies GRUB

Grand Unified Bootloader
executes Kernel

Kernel
executes fsbinfinit

Init
executes runlevel programs

Runlevel programs are
executed from /etc/ro.dirc*.df

System V’ga stisteemi kaivitumine
BIOS, MBR, GRUB on sama, edasi

laheb lahku

=

4_4

“
N

|
N
N

-~

4_d4
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systemd-analyze plot > boot.svg

Ubuntu 16.04.1 LTS VB1 (Linux 4.4.0-36-generic #55-Ubuntu SMP Thu Aug 11 18:01:55 UTC 2016) x86-64 oracle
Startup finished in 3.956s (kernel) + 4.203s (userspace) = 8.159s

2= 1=

LT 1.0=

pilt kogusuuruses (.svg)
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Bootchart

* uuem Ubuntu kasutab systemd
* sudo nano /etc/default/grub
- GRUB CMDLINE LINUX DEFAULT="quiet splash init=/lib/systemd/systemd-bootchart"
» sudo update-grub
» sudo nano /etc/systemd/bootchart.conf (F3 salvestab, F2 valjub)
- [Bootchart]
- Samples=500
- Frequency=25
- Relative=no
- Filter=no
- #0Qutput=<folder name, defaults to /run/log>
- #Init=/path/to/init-binary
- PlotMemoryUsage=no
- PlotEntropyGraph=no
- ScaleX=100
- ScaleY=20
- ControlGroup=yes
- PerCPU=no

* sudo reboot ) .
# Eesti Infotehnoloogia
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/run/log/bootchart-xxxxxxxx-xxxx.svg

Bootchart for VB1 - Xxx, XX XXX XXXX XX:XX:XX +0300

System: Linux 4.4.0-36-generic #55-Ubuntu SMP Thu Aug 11 18:01:55 UTC 2016 x86_64
CPU: Intel(R) Core(TM) i7-6820HC CPU @ 2.70GHz

Boot options: BOOT_IMAGE=/boot/vmlinuz-4.4.0-36-generic root=UUID=319b2046-7438-4a7f-ad7d-fect74193f6f ro gquiet splash init=/lib/systemd/systemd-bootchart
Build: Ubuntu 16.04.1 LTS

Log start time: 3.846s

Idle time: 8.376s

Graph data: 25 000 samples’sac, recorded 500 fotal, dropped 1 samplas, 994 processes, 769 fllered

Top CPU consumers:

2.542s - systemd-bootcha [357]
0.916s - compiz [2632]

0.840s - Xorg [1674]

0.472s - fwupd [2828]

0.424s - nautilus [2717]

0.304s - systemd-udevd [613]
0.257s - gnome-software [2722]
0.220s - unity-settings- [2504]
0.199s - systemd-udevd [625]
0.180s - dbus-daemon [2349]

1O utilization - read
00s 10s 20s a0s 40s 50s &0s Tis 80s 90s
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Operatsioonisusteemide ajajoon

 Esimene polvkond: 1945 - 1955 (vaakumtorud, pistikutega
skeemid)

* Teine polvkond: 1955 - 1965 (transistorid, andmete hulgitootlus
- perfokaardid, lindid)

« Kolmas polvkond: 1965 - 1980 (integraalltlitused, korgkeeled,
paralleelprotsessid)

* Neljas polvkond: 1980 - tanaseni (laiaulatuslik 16iming,
personaalarvutid)

* Viies polvkond?

Eesti Infotehnoloogia
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macOS’i struktuur

AP

X - X

Applicalicn services
| Guartz | GpenGL | Prinicars | . |

Carbon Core sarvices

Core Core foundation man-GE LT AP,

Core OS5 ("Darwin")

System utilities

Kernel {“xniu")

NVAN ANV F VAN A\ 4T V 4 4

42168

COCOA Layer

Application user Interface.
Responds to User Event.
Manages App Behavior

Media Layer

Plays, records , editing audiovisual media.
Rendering 2D and 3D graphics

Core Services Layer

Fundamental services for low level network communication.
Automatic Reference Counting, Data Formatting and String
Manipulation

Core OS Layer

Related to hardware and networking,
Interfaces for running high-performance tasks on CPU or GPU

Kernel & Driver Layer

Device drivers and BSD Libraries, low level components.

Support for file system security, interprocess communication, device

drivers etc

waa Eesti Infotehnoloogia
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Androidi struktuur

APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Froviders

Telepheny Resource Location Metification

Package Manager Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media Core Libraries

Framework
- Ba er MH!J »

OpenGL | ES FreeType Machine

SGL 55L

LiNUuX KERMEL

Display

Ciriver

Flash Memory Binder (IPC)

Camera Driver Driver Drriver

WiFi Driver Audio Power

Keypad Driver Dirivers Management
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OS ajalugu (4.polvkond)

1969 AT&T Bell Labs UNIX https://en.wikipedia.org/wiki/Unix

1976 Apple | https://en.wikipedia.org/wiki/Apple_|I x®
« 1977 BSD UNIX https://en.wikipedia.org/wiki/Berkeley Software Distribution
. 1979 AT&T UNIX kommertskasutusse R
« 1981 MS-DOS https://en.wikipedia.org/wiki/MS-DOS ©
1982 SunOS https://en.wikipedia.org/wiki/SunOS

« 1985 MS Windows 1.0 https://en.wikipedia.org/wiki/Microsoft Windows Q
« 1987 0S/2 https://en.wikipedia.org/wiki/OS/2 S
« 1987 MINIX (avatud koodiga 6ppe-0S) https://en.wikipedia.org/wiki/MINIX @6

« 1989 AT&T UNIX SVR4 (System V Release 4), POSIX
« 1989 SCO UNIX https://en.wikipedia.org/wiki/OpenServer R

« 1991 GNU/Linux https://en.wikipedia.org/wiki/Linux

« 1993 Slackware Linux https://en.wikipedia.org/wiki/Slackware

« 1994 S.u.S.E. Linux https://en.wikipedia.org/wiki/SUSE_Linux_distributions https://en.wikipedia.org/wiki/SUSE
« 1993 Windows NT https://en.wikipedia.org/wiki/Windows NT

« 1993 Debian GNU/Linux https://en.wikipedia.org/wiki/Debian

1995 RedHat Linux https://en.wikipedia.org/wiki/Red Hat Linux

« 2000 MS Windows 2000 https://en.wikipedia.org/wiki/Windows 2000 # ies;ltiéqfotehnoloogia



https://en.wikipedia.org/wiki/Unix
https://en.wikipedia.org/wiki/Apple_I
https://en.wikipedia.org/wiki/Berkeley_Software_Distribution
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/SunOS
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/OS/2
https://en.wikipedia.org/wiki/MINIX
https://en.wikipedia.org/wiki/OpenServer
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Slackware
https://en.wikipedia.org/wiki/SUSE_Linux_distributions
https://en.wikipedia.org/wiki/SUSE
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/Debian
https://en.wikipedia.org/wiki/Red_Hat_Linux
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Timeline_of_operating_systems
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http://theosfiles.com/

Servers

Windows 2008
Windows 2003

All Windows Windows }IP]
Windows 8 Windows Me
Windows 7 Windows 98
Windows Vista Windows 95

Windows 2000

Windows NT

Unix
Darwin SCO Unix
FreeBSD Solaris
Mac OS X UnixWare
NetBSD Others
OpenBSD

Linux

Android
Debian
Knoppix
Mandriva
~ RedHat

Windows 2000

Slackware
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Microsoft Corporation
One Microsoft Way
Redmond, WA 98052 USA

" FreeDOS
~ Others

Hea algatus kuid tanaseks pisut aegunud. Kuuldavasti see veebileht ka suletakse.

Leidke naiteks Microsofti tigupostiaadress (snail mail address).

Mida on selles erilist?

= 4 Eesti Infotehnoloogia
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OS’ide populaarsus

« W3Schools’i veebikulastuse statistika kohaselt:

- toojaamades
2017 Winlo0 Wing Win7 Vista Winxp Linux Mac Chrome 0S5 Mobile
March 33.1% 10.2% 33.2% 0.2% 0.9% 5.5% 10.6% 0.29% 6.1%
February 32.2% 10.5% 33.6% 0.2% 1.0% 5.7% 10.5% 0.29% 6.29%
January 31.7% 10.7% 33.8% 0.2% 1.0% 5.7% 10.3% 0.2% 6.3%

- mobiilsetes seadmetes

2017 Total 105* Android Windows Others
March 6.11 % 1.36 % 4.46 % 0.23 % 0.06 %
February 6.16 % 1.47 % 4.40 % 0.22 % 0.07 %
January 6.27 % 1.33 % 4.62 % 0.25 % 0.07 %

https://www.w3schools.com/browsers/browsers_os.asp A oo infetehnoloogia
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OS’ide populaarsus kasutajatasandil

StatCounter Global Stats
Top Operating Systems Per Country, Dec 2016

I Android
B oS

Win7
B win10
B Unknown
W 0s X
W Winxp

B Linux

iy StatCeuniter
&* GlohalStats

https://en.wikipedia.org/wiki/Usage_share of operating_systems :|:|: Pesti Infotehnoloogia
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OS’ide populaarsus serverites

* veebi, e-posti-, nimeserverid

Unix, Unix-like
Source Date Microsoft Windows
All Linux FreeBSD @ Unknown
W3Techs Feb 2015 67.8% 35.9% | 0.95% 30.9% 32.3%
Security Space Feb 2014 | <79.3% N/A >20.7%
W3Cook May 2015 | 98.3% 96.6% | 1.7% 0% 1.7%
e superarvutid
Source Date Method Linux | Unix | Mixed Microsoft Windows | BSD based (incl. in Unix)
TOP500 | Jun 2016 | Systems share 99.40% | 0.6% | 0.0% 0.0% 0.0%
TOPS00 | Jun 2016 | Performance share 99.79% | 0.21% | 0.00% 0.00% 0.0%
TOP500 | Nov 2015 | Systems share 98.8% |1.2% | 0.0% 0.0% 0.0%
TOPS00 | Nov 2015 | Performance share  99.09% | 0.91% | 0.00% 0.00% 0.0%
TOP500 | Nov 2014 | Systems share 97.0% |2.6% | 0.2%[2%°] 0.2% 0.0%
TOPS00 | Nov 2014 | Performance share  98.23% | 1.67% | 0.06% 0.06% 0.0%
TOP500 | Nov 2013 | Systems share 96.4% |2.4% | 0.8% 0.4% 0.2%
TOPS00 | Nov 2013 | Performance share 98.0% | 1.4% |0.47% 0.13% 0.05%
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Microsofti operatsioonisusteemid

85 36 B? 88 89 ‘90 ‘91 92 93 94 95 96 9? 93 ‘99'00'01'02°03'°04'05'06°0708'09101112"131415 16
I I I T | N N T I I I I A
Tyttt rrT?

P

v

CE20 Pocket PC_Mobile
2002 2003 SE | Mobile 6.x Fhone e
Pocket PC ’gﬁg'ée Mobile 5 Phone 7.x
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Moned IBM PC’ga thilduvad OS’id

Ajaloolised:

PC-D0OS-2000 on tekstipdhine toolaua OS, loodud IBM’i poolt uuendusena MS-
DOS’ile https://en.wikipedia.org/wiki/IBM_PC _DOS

0S/2 on “korge joudlusega” ja “korge vastupidavusega“ todlaua OS loodud IBM’i
poolt (loomist alustatud koos Microsoftiga, millest hiljem tekkis korvalharu NT)
https://en.wikipedia.org/wiki/OS/2

Tanapaevased:

ReactOS on vabavaraline OS, thilduv MS Windows’iga
https://en.wikipedia.org/wiki/ReactOS

Wine on vabavaraline Uhilduvuskiht, mis voimaldab kasutada MS Windowsi
programme UNIX'ilaadsetes susteemides (macOS, GNU/Linux)
https://en.wikipedia.org/wiki/Wine_(software)

DOSBox on vabavaraline MS-DOS ja vana IBM-PC emulaator MS Windowsi ja
GNU/Linuxi jaoks https://en.wikipedia.org/wiki/DOSBox
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Apple, Inc. operatsioonististeemid

« Macintosh OS5 9, OS 8, OS 7 ja OS 6 on Apple’i poolt loodud
toolauasusteemid, mis esmalt tootasid Motorola 680x0 ja hiljem
Apple/IBM/Motorola PowerPC riistvara arhitektuuri pealt
https://en.wikipedia.org/wiki/PowerPC

 Darwin on avatud lahtekoodiga UNIX'ilaadne OS, milles on BSD
Unix, the NeXTSTEP ja Macintosh OS koos Mach (CMU) tuumaga.
https://en.wikipedia.org/wiki/Darwin_(operating system)

« macOS (varasemalt OS X) on toolaua OS, loodud Apple’i poolt
Darwin’i baasil ja tootas algselt Apple/IBM/Motorola PowerPC,
nuud Inteli riistvara pealt

* 10S on nutiseadmete OS, loodud macQOS'i baasil. Tootab ARM’|
perekonna protsessorite pealt

httpS://en WlklpedlaOrg/WIkI”OS https://en.wikipedia.org/wiki/List_of Macintosh_software
https://en.wikipedia.org/wiki/MacOS . _
https://en.wikipedia.org/wiki/Apple_Inc. T inrerehnolocsie
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Apple, Inc. operatsioonististeemid
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Vabad UNIX'ilaadsed OS’id

 GNU/Linux (konekeeles: Linux) on vaba UNIX’i analoog, mis
tootab Intel/AMD, ARM ja suurel hulgal eksootilistel
protsessoritel https://en.wikipedia.org/wiki/Linux

 Android on vaba edasiarendus Linuxist, arendatud Google ja
Open Handset Alliance poolt, tootab ARM ja Inteli protsessoritel
https://en.wikipedia.org/wiki/Android (operating system)

 FreeBSD, NetBSD ja OpenBSD on erinevad BSD baasil loodud
vabad UNIX’ilaadsed OS’id
https://en.wikipedia.org/wiki/Berkeley Software Distribution

e GNU Hurd on vaba UNIX’ilaadne OS, mis tootab Mach (CMU)
BSD-tulpi mikrotuuma peal
https://en.wikipedia.org/wiki/GNU_Hurd
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UNIX’i ajalugu lihtsustatult
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Linuxi tarkvarakomplektide (distrote) ajalugu

https://commons.wikimedia.org/wiki/File:Linux_Distribution_Timeline.svg
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Software Wars osen92011
Google '

http:ffblog.mrtomlinux.orgfindex.php?pages/Scftware-Wars All trademarks are property of their respective owners
Inspired by Andy Tai http://atai.org and Steven Hilton <mshilton@gmail.com=> Permission to copy is granted if copyright notice is preserved.
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Mitu OS’i ihes masinas?

» vOimalus andmekandja (kovaketas) jagada mitmeks osaks (kettajagu, partition)
« alglaadur voimaldab valida erinevate OS’ide vahel
« macOS ja GNU/Linux oskavad MS Windows'i kettajagu vahendada

 siiski vOib vajadus olla eelnevalt ketas eraldi programmiga ara jagada ja kdik OS’id
puhtalt paigaldada

 Windows/Linux: Windows paigaldada esimesena ja siis Linux

« macOS/Windows/Linux: macOS on peal, Windows teisena, Linux kolmandana
(bootcamp, refit)

» sageli on lihtsam kasutada riistvara virtualiseerimist (nt VirtualBox)

Choose an operating system

Ubuntu, with Linux 2.6.38-B-generic

Ubuntu, with Linux 2.6.38-B-generic (recovery mode)
Memory test (memtest8e+)

Windows & ] /\ Memory test (memtestB6+, serial console 115200)

H;ndnws 7 (loader) (on sdev/sdal)
Windows Recovery Environment (loader) (on /dev/sda?)

Windows 7

https://lwww.howtogeek.com/187789/dual-booting-explained-how-you-can-have-multiple-operating-systems-on-your-computer/ # iiTlt;L;fotehnoloogia
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Viited
» Operatsioonisusteem

- https://et.wikipedia.org/wiki/Operatsioonis%C3%BCsteem

- https://en.wikipedia.org/wiki/Operating_system

- https://en.wikipedia.org/wiki/List_of operating systems

- https://en.wikipedia.org/wiki/Shell (computing)

- https://en.wikipedia.org/wiki/Comparison_of operating_systems

- https://en.wikipedia.org/wiki/Category:Operating_system_technology

- https://en.wikipedia.org/wiki/Category:Operating_systems
- https://en.wikipedia.org/wiki/Category:System_software

- https://www.w3schools.com/browsers/browsers_os.asp

- https://www.levenez.com/unix/ - ajalugu

- https://www.levenez.com/windows/ - ajalugu

- https://en.wikipedia.org/wiki/List_of Linux_distributions

- https://en.wikipedia.org/wiki/Comparison_of Linux_distributions , http://distrowatch.com/
- https://en.wikipedia.org/wiki/History of operating systems

- https://en.wikibooks.org/wiki/Evolution_of Operating_Systems_Designs
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Viited

« Operatsioonisusteem

https://viki.pingviin.org/Vanilla_Kerneli_kompileerimine
https://help.ubuntu.com/community/FilePermissions
https://en.wikipedia.org/wiki/NX_bit

http://www.theeldergeek.com/windows_8/execute_disable_bit_in_windows_8.htm

http://www.webopedia.com/TERM/E/Execute_Disable Bit.html
https://en.wikipedia.org/wiki/Library (computing)
https://en.wikipedia.org/wiki/Application_programming_interface
https://en.wikipedia.org/wiki/Windows_API
https://en.wikipedia.org/wiki/Linux_kernel interfaces#Linux_API
https://en.wikipedia.org/wiki/Linux_Standard Base
https://www.nixcraft.com/linux-kernel-explained-how-does-the-kernel-work/242/

https://www.youtube.com/watch?v=yVpbFMhOAWE - how Linux is built

http://linoxide.com/linux-how-to/systemd-boot-process/ :l:l: Eocti Infotohnol
esti Infotehnoloogia
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Viited
* Operatsioonisusteem

- https://en.wikipedia.org/wiki/Command-line_interface

- https://en.wikipedia.org/wiki/Text-based user interface

- https://en.wikipedia.org/wiki/Comparison_of command shells

- https://en.wikipedia.org/wiki/Command-line_completion

- https://en.wikipedia.org/wiki/Cmd.exe

- https://en.wikipedia.org/wiki/PowerShell

- https://en.wikipedia.org/wiki/Bash_(Unix_shell)

- https://en.wikipedia.org/wiki/Secure_Shell

- http://www.softlab.ntua.gr/facilities/documentation/unix/shelldiff.html
- https://en.wikipedia.org/wiki/Graphical user interface

- http://mikeos.sourceforge.net/write-your-own-os.html

- http://www.linuxfromscratch.org/
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https://en.wikipedia.org/wiki/Command-line_completion
https://en.wikipedia.org/wiki/Cmd.exe
https://en.wikipedia.org/wiki/PowerShell
https://en.wikipedia.org/wiki/Bash_(Unix_shell)
https://en.wikipedia.org/wiki/Secure_Shell
http://www.softlab.ntua.gr/facilities/documentation/unix/shelldiff.html
https://en.wikipedia.org/wiki/Graphical_user_interface
http://mikeos.sourceforge.net/write-your-own-os.html
http://www.linuxfromscratch.org/
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- programmeerimiskeeled (inglise keeles)

https://en.wikipedia.org/wiki/Generational list of programming_languages
https://en.wikipedia.org/wiki/Timeline_of programming languages

https://www.levenez.com/lang/ - ajalugu

http://rigaux.org/language-study/diagram.html
https://en.wikipedia.org/wiki/High-level programming language
https://en.wikipedia.org/wiki/Very high-level programming language
https://en.wikipedia.org/wiki/Low-level programming language
https://en.wikipedia.org/wiki/Category:Lists of programming languages
https://en.wikipedia.org/wiki/Category:Computer languages

https://en.wikipedia.org/wiki/Category:Programming_language_classification

https://en.wikipedia.org/wiki/List_of programming languages for_artificial intelligence
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http://rigaux.org/language-study/diagram.html
https://en.wikipedia.org/wiki/High-level_programming_language
https://en.wikipedia.org/wiki/Very_high-level_programming_language
https://en.wikipedia.org/wiki/Low-level_programming_language
https://en.wikipedia.org/wiki/Category:Lists_of_programming_languages
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Viited
- programmeerimiskeeled (inglise keeles)

- http://en.wikipedia.org/wiki/Programming_language

- http://en.wikipedia.org/wiki/Comparison_of programming_languages

- http://en.wikipedia.org/wiki/Comparison_of basic_instructions_of programming languages
- http://en.wikipedia.org/wiki/Educational programming_language

- http://en.wikipedia.org/wiki/Agile_software_development

- http://en.wikipedia.org/wiki/List_of software development philosophies
- http://en.wikipedia.org/wiki/Software_development _methodology

- http://en.wikipedia.org/wiki/List of software engineering_topics

- https://en.wikipedia.org/wiki/Obfuscation_(software)

- http://www.javascriptobfuscator.com/

- http://www.phpprotect.info/
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Viited
« programmeerimiskeeled (eesti keeles)

- http://et.wikipedia.org/wiki/Programmeerimine

- http://kuutorvaja.eenet.ee/wiki/Programmeerimine

- http://et.wikipedia.org/wiki/Programmeerimiskeel

- http://et.wikipedia.org/wiki/Interpretaator

- http://et.wikipedia.org/wiki/Kompilaator

- http://et.wikipedia.org/wiki/Dekompilaator

- http://et.wikipedia.org/wiki/Disassembler

- http://wiki.hinnavaatlus.ee/index.php/Programmeerimise_%C3%B5ppimine%20
- https://et.wikipedia.org/wiki/Kategooria:Programmeerimine

— http://wiki.hinnavaatlus.ee/index.php/Kategooria:Programmeerimine
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Tanan tahelepanu eest!
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