Epyactipio A€IToupyIK@V ZuoThpdiov
MdBnua 6°Y Egaprvou,
Toué€ag AoyikoUu kal YIoAoyIoTOV

lwévvng Xarnylavwdakng

Mépnm, 18 ®eppouapiou, 2010
Aigouca BA

Aiadikaocia - Tunikd ©épara

» To pdBnua 8a BacioTei OTo AETOUPYIKS CUCTNHA “AVOIKTOU KWOBIKA"
MINIX version 3.0

» To pdBnua Ba dietaxBei oe duo &oveg

> Mapaddoeis - AlaAéEeig
> Aoknoeig

» Mapadwoelg — AlaréEeig
> 4 wpeg mv epdopdda

> Terdpm 14:00 - 16:00, BA
> Méunm 18:00 - 20:00, BA

> AviioToxa pe 1a 8épara Mou KaAUPBNKAV GTo MPONYOULEVO
eEdpnvo

» Acknoeig

> 4 aoknoeig
> Atopikég

» EEéraon - OXI !

Acknoelg - EEéraon

> Acknoeig

> Atopikég
> Mikpég aokioeIq
> 2 aokioelg avd Beparkn evémra
> =~ 1-2 eBSopddeg avd Goknon
> Kwdikag
» Eféraon
Aev Ba undpxel etéraon
Babpog 100% ané aoknoelg
Kaenotépion omv napadoon = 30% peiwon Baduol
Aviiypa@ri o€ 1 doknon = undeviopség oto pdenua

Anopieg - fuvavinoeig

Na ondAnote xpelaoteire - 8a pe Bpeite oTo pdBnua
Méow e-mail: ichatz@ceid.upatras.gr
Méow forum Tou paBriparog oo
https://my.ceid.upatras.gr
Meranmuxiakoi poinTég

> Xprorog Kovivng — koninis@ceid.upatras.gr

» Kheondmpa Xar{nnpipou - chatzipr@ceid.upatras.gr
» AnootoAng MupyeNig - pyrgelis@ceid.upatras.gr

> Opéomg AkpIBOMoUAoG — akribopolceid.upatras.gr




YAn Ma6rjuarog BiBAioypagia

Aeiroupyiké TUomua MINIX 3
. ) » BipNia
> MepIBGAOV MPOYPAUNATICOU
) . BKernighan, R.Pike: *'To nepiBaMov Mpoypauanopod UNIX'
Aiepyacieg . ATanenbaum: “Idyxpova Aeroupyikd SuoTAuata®
> Alaxeipion Alepyacidv . ATanenbaum, A Woodhull: “*Operating Systems Design and
» Enkoivwvia Alepyaoiov Implementation, 3rd Edition*

Aiaxeipion MvApng » Maveniomnuiakég INUEInoeIg

Zuotmuara Apxeiwv > M.TplaviapUAou: “Epyactipio AeToUpyIK®V ZUCTNUATWY™
> Aiaxeipion Apxeiwv » Aiadikiuo

Movdédeg Eioddou - EEGSou > lotooehida AermroupyikoU fuatparog MINIX 3

» Device Drivers

lotoceAida kal AvakoIvioeg levika XapaktnpIoTKa

> I1éxol oxediacpou

> Agoniotia
» H io100€Nida Tou padnuarog cuvioua Ba avavewsei s EUSNF'C’

. » Aogdieia
» Mepiéxel:
. . > Aoyiopiké *Avoixrol Kibdika'
1. Aopdveied Tov SIaAéEewv

2. TUUMNPWLATKES ONUEIGOEIC > O KIBIKAG VI TIG ASTOUPYiEG ToU GUGTALATOG Kal BAEG TIG EVIOAEG
3. To UNKS Twv aokAoewV kal epyaleia npoogéperal ehelBepa padi ue my eykardoraon Twv

4. YAKé ané nponyoupeva ém EKTENEDINWV

> ‘OAeG Ol avVaKoIVGOEIG Ba yivovral oTo forum Tou paBrparog oro > Aneuglveral oe
my.ceid.upatras.gr > EvowpaTwuéva cuomuara

> Luompara udnhig agloniotiag

» IuotAuara pikpou kéotoug (n.x. OLPC)

» Iuoruara érou n ddeia GPL eival idiaifepa nepiopIoTIKr

» Exnaideuon




XapakmnpIoTiké LuoTUaTog

» Minimal Unix = MINIX
> AKONOUBE( TO HOVIENO HIKPO-MUPAvVa
> O nupAvVag anoteAeiral and 4000 ypaués KAOBIKA
ZUVONIKG €eival éva AemoupyIKO HIKpoU peyeBoug
> nepinou 25000 ypappég KOBIKa
O1 Aelroupyieg Tou CUCTAPATOG

eival xwpiopéveg oe modules
Tpéxouv o€ user mode
EMIKOIVWVOUV € TOV NUPHAVA HECW PNVUPATWY

av ndel kan AaBog anhd yiveTal enavekkivnon Tou CUYKeKpIuévou

module

Eival oupBaré pe POSIX (Portable OS Interface)

Yrnoompilel SAeG TIG yVWOTEG YAWCOEG NMPOoYPAUHAnopoy

Mpoogépel nepiBaMov epyaciag X Windows

Eykardoraon: MoAU EdkoAn Auon

Me mv nponyoUpevn AUon eV HnopoUle Va KAVOUUE aAayEG
oo ouoThua
Kapia aMayr) otov okAnpd dioko / Aeimoupyikéd cuoTnua
Xprion evég Egopoiwtmy
> VirtualBox
» VMWare Player — www . vmware . com
» QEMU - www.gemu.org
» Bochs - bochs . sourceforge.net
» Virtual PC
v 1o1ooehida Tou MINIX undpxouv éroiua ouoTipara
(eykareornuéva) yia 1o VMWare
» Karépaopa tou vm (virtual machine) ané my ioTooehida Tou
ouoTAKATOG - WwWW . minix3.org
> Anooupnieon apxeiwv oTov Toniké ioko
» "ApEOH) ekkivnon ouoTAUATOG

ZekIvivTag éva Session

» Ta va EeKIViOoUpE, apXIKa Kavoupe login

Ektéleon EvioAwv

» To # eival 1o prompt
» T10 prompt ypd@oupe 1o dvopa TG eVIoAIG

> MGG EeKIVATE! To GUOTNUA eppaviteTal To pivupa login

> Ie dMa cucmuara 1o nepiBaiov eivai nio @IAkS (n.x. mouoia
YPAPIKE)

» Eiodyovrag oward login/password §ekivael éva véo session

» Mia véa ‘kovooha’ dnuioupyeital

> “Eva oAU Baciké nepIBANNOV eKéAeonG EvIoAdV

=ekivnua evog véou session

Minix Release 3 Version 1.2a (ttycl)

145-116-229-112.uilenstede.casema.nl login: root

#

kal nardue Return

» Marwviag anid Return epgaviletal pia véa ypapur
EKTéAeon evIoADV

# date
Sat Apr 21 16:47:30 GMT 2007
#

# who

root console
¥

# who am i

root console

Sat Apr 21 16:47

Sat Apr 21 16:47




Xelpiopdg Aabwv

> Av ypdoupe pia evioN AdBog, epgavileral éva privupa AaBoug
ExkréNeon evioAwv

# datee
datee:

no such file or directory
» To privupa AGBoug Aéel 61 To apxeio 1 © PAkehog dev Bpébnke
» To cUotnua Bewpei T Kal of EVIONEG elval apxeia ..
» Me 1a kouprnid | | prnopoupe va avarpéfoupe oe nponyoUpeves
EeVIONéG
» Me 1a Koupnid «— — propoUpe va enekepyactoUpe my Tpéxouca
vPauun

Tepuanopdg eviodwv — ‘EEodog and v kovooha

» Tia va SIakSYoUPE TNV eKTENEON HIAG EVIOARG XPNOILOMOIOUUE TO
ctril-c
» la va ‘nayhooupe’ Ty 5030 PIag EVIOAG XPNOIOMNOIOUKE TO
ctri-s
> Ta va “enaydooupe’ My $£050 XpNOILONOIoUHE To Cir-q
> lMpoooxr - pe autév Tov TPéMo pévo N €E0dog naywvel, Oxin
extéleon
» Tia va KAEIooUE TNV KOVOOAA — va OAOKANPWCOUKE TO session
xpnoiporoloUpe To ctr-d
Maraue ouvexdueveg Popég To ctr-q
TepuaTifouv BAA Ta MPOYPAULATA MOU TOEXOUV KAl GTO TEAOG
eupavizeral néN n apxikh 08dvn login
AuTdG eival 0 povadikos owaTde TPGMOG yia va KAelvoupe éva
session

Enikoivwvia e dAoug xelipIoTég

» Me Vv evioAr} write unopoUpe va OTeiAoupE éva Prvupa oe pia
AN KovoOAa

AMOCTONA pnvUpaTog

# write ichatz
hello there
D

EOT

MapahaBry pnvuparog

Message from root (ttycl) Sat Apr 21 17:09:17 2007.
hello there

EOT

Odnyieg Xpriong / Mpoypapuancpoy UNIX

» Me TV eVIoA) man UnopoUpe va MPoorEAICOUNE TIG OENBEG
BonBeiag
» Yndpxouv didpopeg Katnyopieg OeNdwV

. Eviohég Xeipiotwv — Is, cp, grep

. KAjoeig Zuotiarog - fork, exit

. Pouriveq BIBNIOBNK&OV

. Apxeia Zuokeudv E/E

. Tunol/Kwdikoroinoeig Apxeiwv

. Maxvidia

. Ndgopa

. EvioAég Alaxeipiot Zuomparog

. Eyypaga - nepioodtepeg NANPo@opieg yia TiG 0pIoHEVes OeNBeG
MoU aVAKOUV OTIG NApandavw Kamyopieg

» Tia va npoodiopicoupe Ge rnoia Karmyopia avapepduacTe :
man (category) (topic)




Odnyieg Xpriong / Mpoypauuarnopoy UNIX

Minix Programer
NAME
fork - create a new pr
SyNOPS
#include >
#include <unistd.h>
pid_t fork(void)
DESCRIPTION
Fork causes creation of a new process
ct copy of the calling process
The child pre unique pri

The child process has a different
process 1D of the parent proces:

The child process has its own copy
fstandard-input, 1-24 (T

Manual

The new proc 10
ocopt Tor the. foliouing

1

parent  proces:

of the parent’s

FORK(2)

process)

Eykardoraon npoypaupdrwy oro MINIX

» EvioA packman
» Anarei 1o LiveCD A va éxoupie npdoBaon oro Aladikiuo

> Mriopei va eykaraotioe! Kal Tov MnNyaio KO3IKa

# packman

mount: Can’t mount /dev/c0d2p2 on /mnt: Invalid argument
CD mount failed.

Skipping CD packages.

Update packages list from Network? (y/N) y

Fetching package list.

Showing you a list of packages using more. Press q when
you want to leave the list.

Press RETURN to continue..

Package to install? [RETURN for none] 74

Get source of vim-6.3 (y/N) y

Retrieving binary from primary location into /usr/tE

Tuvoln 2™ AldheEng

MepiBdMov MINIX
LUomua Apxeiwv
Apxeia Tuokeumv

TornoBétnon AnoBnKeuTkv Movédwy

Fevika

» ‘Oleg ol ovidTnTeg nou xeipideral 1o MINIX eival éva apxeio
» @dakelol kal apxeia
> EQapOYEG Kal EVIONEG
> O1 cuokeuéq Eioédou / EE6B0u
> Mvrun
» Enikoivwvia Alepyaciov
> To oUoTnua apxeiwv eival IEpapxIKd
» O1 ®dkehol kal Ta apxeia oxnuariouy éva dévipo
> H pita Tou 5évipou ovopdZeTal piia Tou CUOTAUATOG GpXEiY Kal
aneikovileral pe /
> H dopr Tou cucTuaTog apxeiwv lapépel PETAEU Twv ekdOcEwV
UNIX

> OpIopévol PAkeAo! kal apxeia epgaviiovral oe GAa Ta ouoTruara




Mapddelypa Tuompuarog Apxeiwv

Root directory

Students Faculty

Prof.White

Baoikoi @dkelol kal MePIEXOUEVO

>
>
>
>
>
>
>
>
>
>
>

/bin -- EkteAéoiua npoypduuara

/etc - PuBuicelg OUGTAATOG KAl EPAPHOYWOV

/usr - Apxeia epapuoywv, BIBNIOBNKOV Kal XEIPIOTMV
/usr/bin - EkreAéoiua npoypduuara

/usr/local — Aoyiopikd avenmuypévo and Tou XEIPIoTES
/sbin - ExreAéoipa npoypdupara yia Tov Siaxeipiotm

/var - Oupég kal NANPOPOpPIEG AEIToUpYiag CUCTAPATOG
/tmp -- Mpoowpivd dedopéva

/dev - Zuokeuég

/boot — Apxeia anapaimra yia v ekkivnon Tou cucTAUATog

/root — DAKENOG XEIPIOT) CUOTAKATOG

Mapddelypa Tuompuarog Apxeiwv

< oot airetory
» KdBe pdkehog nepiéxel
BUo ‘ekovikoug'
PakENOUG
1s -la
H povr tereia
avrinpoownevel 1o idio Tov
Pdkero
./myfile = myfile
H 3iIn\A Teheia
avinpocwrevel Tov
@dkelo ‘yovéa’ oto
dévipo

sustiim]

Aneikovion Apxeiwv

Disk adresses

node
Awibates

Addresses of
ata blocks.

» KdBe apxeio éxel dvopa, nepiexdpevo, Mnpogopieg SIaxeipiong

» Ta péra-dedopéva anoBnkevovral he my xpron i-nodes




Mapdadelypa Metadedopévwy Apxeinv

# 1s -la
lrwxrwxrwx operator
operator
operator
operator
bin
operator
operator
operator
operator
operator
bin
operator

—r-—-r--r--
drwxr-sr-x
drwxr-sr-x
Arwxrwxrwx
1rwXIWXrwx
drwxr-sr-x
drwx -
drwxr-sr-x
Arwxrwxrwx
drwxr-xr-x
drwxr-sr-x

bin
boot
dev
etc
home
1ib
mnt
root
sbin
tmp
usr
var

Acpdheia: Mpootacia dedopévwy — ‘EAeyxog npodoBaong

» Kd&Be i-node npoo@épel 16 bit yia ta 8éuara npootaciag

> Ta 12 bit unopolv va akaxBouv and Tov xeipioT
> Xwpiovral oe 4 opddeg and 3 bit - 1 octal
» Ta npwra 4 bit (5ev unopolv va alaxBouv)

> KaBopilouv av Mpdkeal yia apxeio, pakeAo A oUVEEsHo
(symbolic link)
‘Orav BAénoupe v NiOTa Twv apXeiwv evég PakéAou, To NPWTo
yPdaupa propei va eivar:
- - yla anid apxeia
d - yia pakéoug
| - yia ouvdéopoug

» Ta endpeva 3 bit eival yvword wg 1a s-bits kai 1o t-bit
» Ol TEAeUTaieg TPEIG OPABEG NEPIYPAPOUV AV TO apXeio
MPOCPEPETAl YIa avAyvwon ‘I, eyypaen ‘w’ Kal EKTEAEON 'X”

» AN Tov KATOXO TOU aPXEiou, TOUG XEIPIOTEG MOU QVIKOUV Oty
opada Tou apxeiou, GAoug Toug GANOUG XEIPIoTEG

Mepikd napadeiyuara

Type Owner Group Anyone
d  rwx

r-x -

Mpdkerral yia éva pakeho

O 13IoKmMNG €xel NAfpn Npdopacn

‘O00I XEIPIOTEG AVOIKOUV OTNV OpAdA rMou opilel To apxeio

MMOPOUV VA MPOCMEAICOUV TA MEPIEXSHEVA TOU (GAAG OXI va
aNGEouv)

‘ONoI 01 UNGAOIMNOI XEIPIOTEG SeV PNOPOUV VA MPOCNEAACOUV Ta
neplexoueva

Na va pnopéooupe va kdvouve cd o€ éva PAKENo npénel va
éxoupe JIKaiwua ekTéAeong ‘X’

ANGovIag Ta OToIXEIa MPOCTaciag

Mapadeiypara eidwv npdopaong

Binary Octal Text
001 1 X
010 w
100
110
101

» H evioA} chmod enimpénel mv al\ayr Twv oToIxeiwv NpoéoBacng
» Mnopoupe va opicoupe v npdopacn pe dUo 1pdnoug

1. Toug 3 Octal - n.x. 644
2. To keipevo — nx. atr




Mapadeiypara evioAig chmod AMGovTag Tov IBIOKTATN Kal TNV opdda

» H evioAr} chown al&Zel Tov IBIOKTAT evog apxeiou

» H eviohr) chgrp aldiel Tnv oudda Tou apxeiou
make read/write-able for everyone

# chmod a+w myfile

add the ’execute’ flag for directory give ownership to ichatz
# chmod u+x mydir/ # chown ichatz myfile

open all files for everyone set group to students
# chmod 755 x # chgrp students mydir/

make file readonly for group give ownership to oslab and group to students
# chmod g-w myfile # chgrp oslab:students myfile mydir/

descend recursively into directory opening all file descend recursively into directory opening all file
# chmod -R a+r mydir/ # chown -R ichatz mydir/

Ta s-bits kai 1o t-bit Aiapoipaldpeva apxeia
» Ta i-nodes enimpénouv va éxoupe diapoipaldueva apxeia etafl
BIAPOPETIKWV PAKENWV
» Yndpxouv 3Uo 1pdMnou
> Me mv xprion symbolic link
» Me mv xprion hard link

> Ta s-bits éxouv SIAPOPETIKY EPUNVEIa YIa apxeia Kal PAKENOUG
> a apxeia nou eival ekreéolpa opiler ém avegdpmra and Tov
XeIpIoT Mo Bivel TV evioAd, n dlepyacia 8a Aemoupyrdel e Ta

Saidara m,u ‘é‘om“,n . | , » Ta neplexdueva kal PETadedouéva Tou apxIKoU apxeiou
» Tia Toug pakéloug opilel 61 Ta apxeia nou Ba dnuioupynBouv

1é0a oTov pAKeAo Ba QVAKOUY oty idIa opada XPnalonoloGvIal yia GAeG TG Aerroupyieq
» To t-bit éxel SlapopeTikr) epunveia yia k&8e ékdoon tou UNIX

> T1o MINIX 3 Sev opiterar create a symbolic link to a directory

# 1ln -s /var/log ./log

# 1s -1lg

turn on SETUID for file lrwxrwxrwx 1 operator 8 Apr 25 log -> /var/log

# chmod u+s file

» Ta neplexdueva kal ETadedouéva Tou apXIKoU apxeiou
XpnoIonolouvTal yia OAeG TIG Aemoupyieg

» Extdg and my diaypadn



Mapdadelypa Alapoipaldpevou Apxeiou

. Root directory

Shared file

Huepounvieg Mpdopaong
» KdBe i-node diampei minpogopieg yia v

» nuepopnvia TeAeutaiag xprong
> nuepopnvia tTeAeutaiag aAayng

check last usage time

# 1s -1lu

drwxrwxrwx 1 bin bin

lrwxrwxrwx 1 root operator
2 root operator

check last change time

¥ 1s -lc

drwxrwxrwx 1 bin bin

lrwxrwxrwx 1 root  operator
operator

Apxeia Zuokeuwv

» O1 cuUoKeUég rou dlaxelpieral To cuomua aneikovi{ovral and

apxeia

>
>
>
>

AMOBNKEUTIKEG HoVAdeg
Kovodra
Extunwrég

» Eival ToroBemnpéva otov gpdkero /dev

» Ta xpnoiyonoloUpe cav ornolodrnote dAo apxeio

>
>
>
>

“EX0UV IBIOKTITN Kall QVOiKouv O€ Hia ouGda

MnopoUpe va Bécoupe enineda npdoBaong

MnopoUpe va 8nuioupyrcoupe CUUBOAKOUG CUVBECHIOUS
MriopoUpe va xpnoionoloUe TiG ueBbdoug read kai write

Meplypagr) Apxeiwv Zuokeuwv

» Ol CUCKEUEG XAPAKTPWV NEPIYPAPOVTAI e TO CUMBOAO ‘C’
» Ta dedopéva otéAvovial aneubeiag oy ouokeur)
» O1 cuokeuég block neplypdgovral pe 1o cUPBoAO ‘b’
> Ta dedouéva TonoBerolvial oe evaIdueao butfer
» To aképalo Pépog Tou apiBuoy — 4 yia v kovodAa, 1 yia 1o null -

opi¢ouv Tov 08nyd NG CUCKEUNG MOU XPNOILOMOIEi TO cUoTua
apxeiwv yia va SIaxelpIoTei TNV CUCKeUn

1 root operator 3, 133 May 3 c0dOp
- 1 root tty 4, 0 Apr 25 conso
crw-rw-rw— 1 root kmem 1, 3 Apr 25 null



Baoika Apxeia Tuokeuwv oto MINIX 3

OBnydG CUCKEUNG:
1 Memory

ram — 10 uépog MG UvAKNG Nou eival ram disk
mem - n BACIKA UVAUN TOU CUCTAATOG
Kkmem - 10 pépog TG PVAKNG Nou nepiéxel Tov kemel
null - e1dIk ouoKeur)
2 Floppy disk
» fd0 - 1o npwro floppy disk
> fd0p0 ~ To np@To partition Tou MEGToU floppy disk
3 Controller 0
> c0d0 — o npdTog Biokog oTov Mpd o controller
» c0dOp0 — 1o npwro primary partition Tou NPwrou diokou
Kd&Be diokog éxel 1o NoAU 4 primary partitions
» c0d0p0s0 - To Mpwro subprimary partition Tou Npwrou partition
KdaBe primary partition éxel 1o moAU 4 subpartitions

Baoika Apxeia fuokeuwv oto MINIX 3

OBdnydG CUCKEUNG:
4 Terminal
> 1y00 - n NP KOVOOAa
» ttycl - n Np®mM "€KOVIKA' KOVOOAa
5 Anonymous TTY
6 Line printer
* Ip - 0 ektuNwmMG
7 TCP/IP
8 Controller 1
10 Controller 2
12 Controller 3
13 Audio
14 Mixer

Xprion Apxeiwv Zuokeuwv

send output to 2nd virtual console
# 1s -la > /dev/ttyc2
#

no effect
# echo 'hello’ > /dev/null

send stdout to null and only report stderr

# time egrep e /etc/passwd > /dev/null
0.01 real 0.00 user 0.00 sys

print message of the day to printer

# cat /etc/motd | pr > /dev/lp

TonoBémon AnoBnkeutikig Movada

» Tia va unop€coupe va NpooneAdcoUlE Ta apXeia nou Bpiokovral
o€ pIa ANAN anoBnKeuTkr Hovada npénel Mpwra va Ty
*TOMoBeTooupE’ OTO UNdPXoV SEVIPO

> Xpnaionololue My evioAy mount
> OpiCoupe My anobnkeutki povada
» Opitoupe 10 onueio nou Ba TornoBeTNBei oTo UNGPXOV BEVIPO

» To cuomua apxeiwv - 10 3évipo - NG deutepeloucag
anoBnKeuTKAG HovAadag yiveral uro-8évipo

» H n\oriynon OTa apxeia Twv anoBnKeUTIKWY Povadwy yiveral and
TO BaoIKO Bévipo

» H evioAr) umount enmpénel Ty anocuvdeon PIag Jovadag

mount device c0dOplsl under directory /tmp
# mount /dev/c0dOplsl /tmp




Mapddelypa Eviadiou LTuotuarog Apxeiwv M\npogopieg Tuomuarog Apxeiwv
» H eviohr) du epgavilel TV xprion Tou arnoBnKEUTIKOU XWPou
Floppy

print disk usage
# du ~
36 /home/ichatz

» H eviohn df epgavilel Tov eNeUBepo XWDPO YIa KABE arnoBnKEUTIKR
@ povada

(@) O1 U0 anoBNKEUTIKEG HovAadeq
(b) TonoBetoUpe MV povada Floppy otov edkero b report on free disk space

H npoonéhaon ora apxeia tou Floppy viverar and 1o Bacikd # df

Sévipo Filesystem 1k-Blocks free used

/b/x = Floppy: /x /dev/c0d0pls0 1440 635 805
/dev/c0d0Oplsl 32768 32390 378
/dev/c0d0pls2 784657 517809 266848

o

Mounted

w o
o N oo
® o oo

Tuvoln 2™ AldheEng TUvon Maenuarog

LUvroun napouciaon Tou MINIX 3

©épara eykardoraong MINIX 3

MepiBdAov MINIX

Elcaywyr oTiG YEVIKEG €VVOIEG TNG KOVOOAAG

Apxeia kal Ddkehol

ZUvoyn Maruarog
Zovoyn Malruarog
Enduevn AiGAeEn




BiBAioypagia

» BiBAio ‘To nepiB&iov Mpoypappanopoy UNIX' (B.Kernighan,
R.Pike)

1. Kepdhaio 1: Eicaywyr
2. Kepdhaio 2: TUomua Apxeiwv

» BiAio “'Operating Systems: Design and Implementation”
(A.Tanenbaum, A.Woodhull)

1. Kegdhaio 1: Infroduction
2. Appendix A: Instaling MINIX 3

» Maveniotnuiakég Inueinoelg (MN.TpiaviapUANou)

1. Kepdhaio 1: Eicaywyr oe Aemoupyika Luotiuara

Enduevn AIGAeEN

» MepiBdMov npoypauuanopol UNIX
» Enavainyn and pdbnua ‘Aeroupyikd fuotmuara |
1. Kepdhaio 1: Mapadooiakd Aeroupyiké Zuotiuara
2. Kepdhaio 2: Alepyaocieg
» AvrioToixa ke@dhaia and "Luyxpova Aemoupyika Tuomuara’
(A.Tanenbaum)




