ADMINISTRACIJA
OTVORENIH
OPERACIJSKIH SUSTAVA

Lokalna administracija |.
Boot process, Disk




Linux boot

BIOS obavlja radnje specificne za hardware

BIOS pokreée boot kdd s oznacenog uredaja MBR — Master Boot record

Pokrece se bootloader s opcijama boot-a GRUB, LILO...

Driveri...

Procesi u /etc direktoriju PID 1 svi ostali procesi

ALGEBRA



Linux bootloader

* Dva najCesca
« LILO

« AgnostiCan prema datoteCnim sustavima
« Koristi ,sirove” podatke s diska s predefiniranim pozicijama diska

« GRUB
* Razumije ext2, ext3 i ext4

« Postoje jos
« SYSLINUX (Za boot s USB-a ili CD-a)
- Razumije FAT, NTFS
* Loadin (za boot iz DOS-a ili Win9x)




Kratka povijest procedure
pokretanja sustava na Linuxu

 Dugi niz godina, prvi proces koji se pokrecCe na Linuxu bio je init
(PID=1)

* On Je bio "parent" proces svim kasnijim procesima i bio je
zaduzen da pri pokretanju sustava pokrene | ostale procese

 Startanje servisa se odvijalo kroz SysV/init skripte (skripta per
servis, Indeksiranje redoslijeda)

 Service, chkconfig
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CentOS6 vs 7

Item RHEL6/CentOS6 RHEL7/CentOS7
INit process systemd

- Move in parallel Faster booting

2.6.X-X 3.10.x-x
ext4 xfs

ethO enol : en = Ether Net, 0 = On
Start Number is 0 bord
ensl : en = Ether Net , s = PCI
Start Number is 1

rsyslog journal(Binary) & rsyslog(Text)
ntpd chronyd

iptables firewalld or iptables (Only one
can be used)

/var/run /run
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Systemd (system and service

manager) 1/2

« Zamjenio ,init.d” (SysVInit)
 Kreirao ga Red Hat

* Prednosti:
« Brze boot-anje jer ,deamons” se pokrecu u paraleli

» Jednostavno za developere jer ne moraju razmisljati koji deamon moram
pokrenuti prvo...

Deamons se sam moze restartati (npr. kod crash-a)
Deamons se moze sam zaustaviti/pokrenuti po potrebi

Bolja sigurnost — auditd (ako netko provali sustav — biti e zabiljezeno - jer
taj deamon se ne moze ugasiti/zaustaviti! Cak ni sa root ovlastima)

Svaki proces ima svoju cgroup
"bye bye, shell scripts for starting services"

LC\ ALGEBRA



Prije i poslije...

don?ﬁe@cento clas

File Edit View Search Terminal Help
[donnie@centos-class rc5.d]s$ 1s A

(1]

[donnie@centos-class rc5.d]s |}
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Systemd (system and service
manager) 2/2

e systemctl upravlja razliCitim tipovima systemd objekata koji se
popularno zovu units

« ako zelimo pogledati vrste, systemctl -t help

* uobicCajeni tipovi unita:
* services - iImaju .services ekstenziju - sistemski servisi

 socket units - .socket ekstenzija i koriste se za upravljanje IPC-a (inter-
process komunikacija)
 path units - .path ekstenzija i koriste se za odgadanje aktivacije servisa

dok se ne dogodi neka zadana promjena na filesystemu (npr.spooling
servisi koji koriste direktorije za spooling)
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Korisne komande

* systemctl
* systemctl
* systemctl

* systemctl
bootanja

* systemctl

* systemctl

poweroff — gasenje racunala

reboot — reboot racunala

status name.service — provjera da li servis radi
enable name.service — pokretanje servisa prilikom

start name.service - pokretanje servisa odmah
list-unit-files —--type service - lista svih

servisa | provjera da li rade

* systemctl

——failed - koji servisi se nisu pokrenuli
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Par linkova...

* The Tragedy of systemd

e https://www.youtube.com/watch?v=0 Alw9bGogo
* Why "systemd"?

o https://www.youtube.com/watch?v=KftuGM vyIKqg
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https://www.youtube.com/watch?v=o_AIw9bGogo
https://www.youtube.com/watch?v=KftuGM_ylKg

Demo

« Pokretanja httpd servisa

e N



BOOT proces +
demo



Boot process — CentOS 7

systemd boot process

BIOS/UEF|
Y _ = -5
GRUB/LILO | ; systemd
v v rescue.target
Kernel default.target > s
= Uit iﬂ
i
- . !
multi-user_target | basic .target




GRUB (Grand Unified Bootloader)

 GRUB v2

« Konfiguracijske datoteke:
 /boot/grub2/grub.cfg
« /etc/default/grub

[ student@vm68-118:/etc/default — less grub Q

GRUB TIMEOUT=5

GRUB DISTRIBUTOR="%$(sed 's, release .*$%$,,g' /etc/system-release)"”
GRUB DEFAULT=saved

GRUB DISABLE SUBMENU=true

GRUB_TERMINAL OUTPUT="console"

GRUB CMDLINE LINUX="resume=/dev/mapper/cs vmb68--100-swap rd.lvm.lv=cs vm68-100/
root rd.lvm.lv=cs vm68-100/swap rhgb quiet”

GRUB DISABLE RECOVERY="true"

GRUB ENABLE BLSCFG=true
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Boot — intrd/intramfs

[student@vm68-118 ~]$ 1ls /boot
onfig-5.14.0-142.e19.x86 64
el9.x86 64

¢ Sadrzaj bOOt dlrektOI‘Ija gﬂﬁg:g:%i:g:%g?:ew.xsﬁ_m

initramfs-0-rescue-514619100fc74016affl94acd9ceed2d.img
initramfs-5.14.0-142.e19.x86_64.img
initramfs-5.14.0-165.e19.x86 64.img

° |n|tramfs _ |n|t|ta| ram initramfs-5.14.0-171.e19.x86 64.1img
disk file system

student@vm&68-118:~

System.map-5.14.0-142.e19.x86 64

* PID 1 — systemd Y eton nap-3.14.0-171,619 x36 64
e system and service
Mmanager [student@vm68-118 ~15 [

PID %CPU %MEM VSZ RSS TTY STAT START TIME COMMAND
1 0.8 0.4 106312 16092 ? Ss 11:58 0:02 /usr/lib/systemd/systemd rhgb --switched-root -

-system --deserialize 31
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Diskovi | particije
pod Linuxom



/ "ROOT"

|
|
| ! | !
/BIN /ETC /USR /VAR / SBIN
"ESSENTIAL BINARIES" "HOST SPECIFIC " SHAREABLE AND " w  "SYSTEM BINARIES"
s SRR R READ.ONLY DATA * VARIABLE DATA FILES frutnns
Shone CLON — /LOCAL /CACHE nidiogiay e
CHOWN / BOOT ESTAB "LOCAL "APPLICATION FSCK "TEMPERORY FILES
CcP FTPUSERS SOFTWARE" CACHE DATA" GETTY DELETED ON BOOTUP"
DATA "iLAoT‘;CLZIAE)g:f GATEWAYS /BIN /LIB HALT
DD GETTYDEFS I GAMES s AR ST IFCONFIG ™ /DEV
i IS KX hEs /INCLUDE INFORMATION b "LOCATION OF SPECIAL
DMESG SYSTEM.MAP ST.CONF /LIB MKFS OR DEVICE FILES
‘HO % / REMAINS AFTER MKSWAP
ECHO VMLINUZ / MAN REBOOT ASY [CONTAINS MAKEDEV]"
FALSE INITRD S.ALLOW SBIN REBOOT
HOSTNAME GRUB DENY I SHARE Yp ROUTE
KILL MODULE.INFO HOSTS.EQUIV /SRC " DATA FOR SWAPON / HOME
ole OSTS.LP BN " SWAPOF
i INITTAR: " STATIC DATA / LOCK - DIRECTORIES"
Sk BSUE SHAREABLE "LOCK FILES FOR
MKNOD LS SO.CONF AMONG ALL SHARED RESOURCES"
el SRl ARCHITECTURES " ) /LIB
MORE MOTD /OPT " LIBRARY AND
:':'\k:UN ¥ ! M? N " " VARIABLE DATA OF KERNEL MODULES"
e , MANUAL PAGES PACKAGES INSTALLED"
PWD PASSWD /MAN1 "user programs" —— /RUN ! MNT
BM PRINTCAP /MAN2 "system calls" "INFO OF SYSTEM " MOUNT FILES
RMDIE PROEILE /MAN3 "lib functions" SINCE IT WAS BOOTED" FOR TEMPERORY
e I MAN4 "special file" FILESYSTEMS "
SH /MANS "file formats" /TMP
STTY /MANG "games" /OPT
o Ll _ TMANT "mise." "AVAILABLE FOR PROG."
Su SECURETTY , e, . " ADD-ON APPLICATION
SYNCH SERVICES /MANS "system admin, SOFTWARE "
TRUE SHELLS —  /BIN /-'%2*8\(3\vaan
UMOUNT SYSLOG.CONF
UNAME e "MOST USER COMMANDS" PROCESSING " /ROOT
/ OPT S e /LPD "HOME DIR. FOR
" CONFIG FILE LU /MQUEUE ROOT USER"
FOR ADD ON "STANDARD INCLUDE /NEWS
APPLICATION FILES FOR 'C' PROG." :
SOFTWARE " | /RWHO
/LIB /UUCP
"OBJ ,BIN, LIB
FILES FOR PROG. / LOG
AND PACKAGES " "LOG FILES
AND DIR"
L /SBIN LASTLOG
"NON ESSENTIAL MESSAGES
BINARIES" WTMP
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Gdje je C:?
CDROM?

Gdje su diskovi?




Datotecni sustav

* DatoteCni sustav moze se definirati kao nacCin pohranjivanja
podataka na odredeni nacCin kako bi se mogli lako pronaci kada je to
potrebno.

« Ovisno o operativnom sustavu, ovisi o tome koja je vrsta datotecnog
sustava podrzana.

* Glavna svrha datoteCnog sustava je olaksati korisnicima i operativnom
sustavu pohranjivanje datoteka na odredeni nacin tako da sve strane mogu s
lakocom pohraniti ili dohvatiti datoteke.

* Kao sto naziv kaze, datoteCni sustav bavi se datotekama i direktorijima koji bi
se trebali Cuvati u uredaju za pohranu (disk, USB, netdrive...) pomocu bilo
Kojeg operativhog sustava. Operativni sustav samo igra ulogu posrednika koji
olarlfsava prijenos podataka na uredaj za pohranu kako bi se oni tamo mogli
pohraniti
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Linux datotecni sustavi

 Windows koristi: FAT I NTFS

e Linux ith ima oko 100...

* Najpoznatiji datotecCni sustauvi:
« EXT (extended file system) familiji (ext, ext2, ext3, ext4)
« XFS (razvio Silicon Graphics)

* Linux koristi dva tipa particije:
 data partitions
e swap - za virtualnu memoriji (gdje to Windows zapisuje?)




Linux datotecni sustav

DO OO0

1987 1992 1993 2001 2008

» Minix - veliCina particije do 64MByte
« EXT - veli€ina particije do 2GiByte, veliCina naslova datoteke do 265 karaktera

« EXT2 - nadogradnja EXT, podrska za Linux kernel
» problemi sa korupcijom podataka
» problemi sa fragmentacijom diska

« EXT3 - nadogradja EXT2, veliCina particije do 2TByte Types of Linux File System

« EXT4 - veliCina particije do 16TiByte
* podrska za journaling

« XFS - veliCina particije do 8EiByte
+ default za RedHat

* OpenZF - veliCina particije do 16EiByte
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Particiniranje diskova

* DEMO

* Naredbe:
e fdisk
* 1sblk
* parted
e df
* du




Pitanja?




Hvala na paznji



