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Isletim Sistemleri

Sercan KULCU, Tanenbaum, Modern Operating Systems 3e

1/20/202
/20/2023 kitabindan faydalaniimistir. Tum haklari sakhidir.




Unix Tabanli Isletim Sistemleri Evrimi

= Unics: 1960 basglari, Bell Laboratuari, cok kullanicili, zaman paylasimii.

= Unix: 1960 sonlari, ¢cok gorevli, cok kullanicili.

= PDP-11: 1970, DEC tarafindan gelistirilen mini bilgisayar.

= BSD: 1970 sonlari, Berkeley California Universitesi, gelistirilen Unix tlirevi.
= Minix: 1987, Tanenbaum, Unix benzeri egitimsel igletim sistemi.

» Linux: 1991, Linus Torvalds, Ucretsiz ve ac¢ik kaynakli.
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Unix Tarihce

» 1969'da Bell Laboratuvarinda Ken Thompson ve Dennis Ritchie gelistirdi.
= Mini bilgisayarlar icin ¢cok kullanicili, cok gorevli bir isletim sistemi.

= Orijinal UNIX igletim sistemi, Assembly dilinde yazilmistir.

» 1972'de UNIX, tasinabilirlik icin C dilinde yeniden yazildi.

= 1984'te AT&T, ticari UNIX sistemleri icin System V'i piyasaya surdd.

» 1990 baslarinda, acik kaynak hareketi sonucu,
* Linux ve BSD gibi UNIX tabanli isletim sistemleri gelistirildi.




Linux Tarihce

= 1991
= 1992:
= 1994:
= 1998:
= 2000:
= 2002:
= 2005:
= 2008:

1/20/2023

Linus Torvalds tarafindan bir hobi projesi olarak olusturuldu.
Linux sdrtim 0.12 yayinlandi.

Linux'un ilk ticari sturimu (SLS Linux).

Red Hat tarafindan ilk Linux dagitimi.

Linux halka acik bir sirket haline geldi (Red Hat).

Ik yerlesik Linux cihazi piyasaya suruldii (Sharp Zaurus PDA).
Linux ¢alistiran ilk Android cihazinin lansmani (HTC Dream).
Linux, sunuculardaki en populer isletim sistemi oldu.
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Hedefler

» Programcilar tarafindan programcilar icin tasarlandi. ©
= Basit (simple)
= Sik (elegant)
= Tutarh (consistent)
= Guclt (powerful)
» Esnek (flexible)




UNIX Katmanlar

User
interface
l Users
Library
interface Standards utility programs T
l (shell, editors, compliers etc)
System User
call mode
interface Standard library
* (open, close, read, write, fork, etc) l
Linux operating system +
(process management, memory management, Kernel mode
the file system, I/O, etc) +

Hardware
(CPU, memory, disks, terminals, etc) |
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UNIX Komutlar

* |s - dosya ve dizinleri listeler.

» cd - mevcut dizini degistirir.

= mkdir - yeni bir dizin olusturur.

= rm - dosyalari veya dizinleri kaldirir.

= touch - yeni bir dosya olusturur.

» cp - dosyalari veya dizinleri kopyalar.

* mv - dosyalari veya dizinleri tasir veya yeniden adlandirir.
= cat - bir dosyanin igerigini gosterir.

= echo - verilen metni ekranda gosterir.

= |less - bir dosyanin igerigini sayfa sayfa gorunttler.
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UNIX Komutlar

» head - bir dosyanin ilk birkac¢ satirini géruntuler.

= tail - bir dosyanin son birkac satirini gortntdler.

= grep - bir dosyada verilen metni arar.

» find - dosyalari veya dizinleri arar.

= tar - bir tar arsivi olusturur veya arsivden cikartir.

" ps - surec bilgilerini gosterir.

= proc - sistem bilgilerini ve kaynak kullanimini gortntuler.

* chmod - dosya veya dizin izinlerini degistirir.

= chown - bir dosyanin veya dizinin sahibini veya grubunu degistirir.
» ssh - uzak bir makineye terminal UGzerinden guvenli baglanir.
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UNIX Komutlar

» scp - makineler arasinda guvenli dosya kopyalar.

* sync - dosyalari makineler arasinda senkronize eder.

" ping - ag baglantisini test eder.

= ifconfig - ag yapilandirma bilgilerini goériunttler.

* route - yonlendirme bilgilerini gortuntiler veya ayarlar.

= traceroute - bir ana bilgisayara giden ag yolunu goruntuler.
» netstat - ag durumu bilgilerini géruntdler.

= iptables - guvenlik duvari kurallarini yapilandirir.

= curl - bir URL'den veri aktarir.

= wget - web'den dosya indirir.
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UNIX Cekirdek

System calls

Interrupts and traps

, , File Map- Page
Terminal handing Sockets naming |ping| faults | gignal Prc?cess
hangdling creation and
File Virtual termination
Cooked tty Network protocols systems memory
Raw
tty Line B Buffer 1 Page Process
disciplines outing cache | cache scheduling
|
Character Network Disk Process
devices device drivers device drivers dispatching

Hardware




UNIX Cekirdek

System calls

Memory mgt

Process mgt

I/O component component component
/ \ ‘< N )
. : Virtual Signal
Virtual file system memory handling
Terminals || Sockets s Q(I:ms
— y : Paging Process/thread
:w 2| Networlk Generic page creation &
:5 % protocols block layer replacement termination
| © /0 scheduler
Character | | Network Block Page CPU
device davice device cache scheduling
\drivers drlvers drivers /
L A R /
Interrupts Dispatcher




POSIX Sinyaller

= Surecler arasi iletisim (IPC) yontemidir.
= Bir olay surecini bildirmek veya yurtutme akisini kesmek icin kullantlir.
= Senkron veya asenkron olabilir.
= Surecin sonlandirilmasi gibi 6nceden tanimlanmis degerler kimesi var.
= Sinyal igleyici,
= kaynaklari serbest birakmak, veya
= bilgileri gunluge (log) kaydetmek gibi gerekli islemleri gerceklestirir.




POSIX Sinyaller

» SIGABRT: Sdrecin hata sonucu anormal sekilde sonlandiriimasi icin Uretilir.
» SIGALRM: alarm() ile ayarlanan stre dolunca uretilir.

» SIGFPE: Sifira bolme gibi gecersiz islem gerceklestiginde olusturulur.
= SIGHUP: Sistem bir baglanti kaybi algiladiginda Uretir.

= SIGILL: Gecersiz bir makine talimatiyla karsilastiginda olusturulur.

= SIGQUIT: Cikis tusu (CTRL-) tarafindan uretilir.

= SIGKILL: kill komutu tarafindan Uretilir.

» SIGPIPE: Kapatiimig bir boruya yazmaya calisildiginda uretilir.

» SIGSEGV: Gecersiz bir bellek adresine erisildiginde olusturulur.

» SIGTERM: kill komutu tarafindan tretilir.

» SIGUSR1: Kullanici tanimli sinyal.
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Surec¢ Yonetimi icin Sistem Cagrilari

» Linux ¢ekirdeqi tarafindan saglanir.

= Kullanici dizeyinde programin cekirdekle etkilesim kurmasini saglar.

* Programin igletim sisteminden hizmet istemesi icin birincil mekanizmadir.
= Ornekler: open(), read(), write(), close(), fork(), exec(), wait().

* Linux'ta dosya ve aygit G/C, surec yonetimi ve surecler arasi iletisim (IPC)
dahil olmak tzere bircok sistem cagrisi ttru vardir.

= Sistem cagrilari, Linux isletim sisteminin kritik bir bilesenidir.
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Surec¢ Yonetimi icin Sistem Cagrilari

fork(): sUreci ¢gogaltarak yeni bir stirec¢ olusturur.

= waitpid(): cocuk strecin sonlanmasini bekler.

= execve(): mevcut slrec¢ gorunttsund yenisiyle degistirir.
= exit (): cagiran sureci sonlandirir.

» sigaction(): belirtilen sinyal icin yurutulecek iglevi atar.
= sigreturn(): kontrolU sinyal isleyiciye birakir.

» sigprocmask(): strecin sinyal maskesini atar.

» sigpending(): surecin bloke olan sinyallerini dondtrdr.
» sigsuspend(): surecin sinyal maskesini gecici olarak degistirir.
= kill (): sUrecin sonlanmasi icin bir sinyal gonderir.

= alarm(): verilen saniye degeri icin bir calar saat ayarlar.
* pause(): sureci bir sinyal alinana kadar uyutur.
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pthread Islevleri

» pthread_create: yeni is parcacigi olusturur.

* pthread_exit: is parcacigini sonlandirir.

= pthread_join: bir is parcaciginin sonlanmasini bekler.

» pthread _mutex_init: muteks nesnesi baslatir.

» pthread _mutex_destroy: muteks nesnesini yok eder.

» pthread _mutex_lock: muteks nesnesinin sahipligini alir.

» pthread _mutex_unlock: muteks nesnesinin sahipligini birakir.
» pthread _cond_init: kosul degiskeni nesnesini baglatir.

» pthread _cond_destroy: kosul degiskeni nesnesini yok eder.

» pthread _cond_wait: kosul degiskenine bagli is parcacigini bloke eder.
» pthread _cond_signal: is parcaciginin blokesini kaldirir.
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Is (list) Komutu

n PID = 501 PID = 748 PID = 748
New process —> Same process —>
1. Fork call 3. exec call
2. new sh /4' Sv\tlitzvlzrlald
Fork code created Exec code
A A
Allocate child's process table entry Find the executable program
Fill child's entry from parent Verify the execute permission
Allocate child's stack and user area Read and verify the header
Fill child's user area from parent Copy arguments, environ to kernel
Allocate PID for child Free the old address space
Set up child to share parent's text Allocate new address.space
Copy page tables for data and stack Copy arguments, environ to stack
Set up sharing of open files Reset signals
Copy parent's registers to child Initialize registers
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Linux Cizelgeleme

» Gercek zamanl ilk-giren ilk-¢ikar (realtime FIFO).
= Gercek zamanl sirali (realtime round robin).
= Zaman paylasimli (timesharing).




Linux Cizelgeleme — Oncelik Kuyruklari

Per CPU runqueue

|
Flags
CPU
Static_prio
<..>
Active
Expired
<...> /@ Rty
Array[0] / @ @
| ~(P) (P] Priority 139
g —(P] Priority 0
Array[1]
\@ Priority 139
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Linux Cizelgeleyici

Highest

riorit

L

))

Waiting for disk I/O

-O

Waiting for disk buffer

Waiting for terminal input

Waiting for terminal output

Waiting for child to exist

User priority O

User priority 1

g 0

2

User priority 2

3

User priority 3

- O

~
~

«

Lowest

N
~

-
vy

priority

|

Process waiting
in kernel mode

Process waiting
in user mode

Process queued
on priority level 3




Onyukleme (boot)

C I Process 0

Page

Process 2
daemon

Process 1

Terminal O Terminal 1 Terminal 2

Login: Password: % cp 12




Bellek Yonetimi

= SUrec A ve B'nin sanal adres alani ve fiziksel bellek.

1/20/2023

Stack pointer —

20K

8K

FT1oCess A

Y

Physical memory

A,
v,

v,

Unused N

memory\

I
]
i/

- RSP 7A//7/55

i oS

FT1ocess b

«— Stack pointer

Y

24K
BSS
B
ex 0K
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Paylasimli Dosya (Mapped File)

=
Stack pointer—>
Mapped file {
20K
8K
0K
1/20/2023

Process A

- Stack pointer

} Mapped file

24K

8K

Physical memory Process B
77777777, R
Tz
Unused
memory L *
/////////// M S
7 ..
" ). BSS
.
oS Y Text

oK
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Bellek Yonetimi Sistem Cagrilari

" brk:

= veri (data) kesiminin boyutunu artirmak veya azaltmak icin kullantlir.
" mmap:

* bir dosyay! veya aygiti bellege egsler.

» dogrudan erisim icin bir dosyayi bellege eslemek icin kullantlir.
" unmap:

= mmap kullanilarak ayrilan bellegi serbest birakir.

= artik ihtiya¢c duyulmayan bellegi sisteme geri dondurur.
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Linux Ana Bellek Gosterimi

Mem_map: array
of page descriptor

Physical memory

YY

200 e oo

150 ——> Mapping = address_space

200 — 1 free page

80
> 70 -«
150 — mapped
> free_pages
pages_low
pages_high 80 — free page
ZONE_HIGHMEM free_area[0]

free_area[1]

ZIEHE, NORMAL ﬂée_areaﬁ 0]

70 — free page

ZONE_DMA active_list
- inactive list
zone descriptor name

22
77
22
7

node_zones|[3]
node_mem_map

node id

node descriptor
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Sayfalama (Paging)

|
Main memory Core map entry
ny L Index of next entry Used when
i : ~N page frame is
Index of previous entry on the free list
Page;rame Disk block number
Disk device number
Page frame
2 Block hash code
Page frame Index into proc table
1
Two-handed Text/data/stack
Page frame
E BEAISEAmE 2 0 Offset within segment
core map
45(;:?]2:3 Locked in
| memory bit

Core map "
entries, one T

per page frame Free Intransit Wanted




Uc Duzeyli Sayfa Tablosu (Page Table)

Page
Page
Global middle Page > Word selected
directory directory table
- —

"\

/

Directory Middle Page Offset Virtual address




Dort Dlzeyli Sayfa Tablosu (Page Table)

n Page
Page global Page upper Page middle
directory directory directory Page table
Global directory Upper directory Middle directory Page Offset virtral
address
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Buddy Algoritmasi

= Bellegi verimli yonetebilmek icin dinamik bellek tahsis stratejisi.

» Bellegi esit boyutlu bloklara boler,
= [kili agac yapisinda her dugum, bir bellek blogunu temsil eder.

» Bellek tahsis edileceginde, en klcuk blok aranir ve iki parcaya bolundr.

» Bellek serbest birakildiginda,
= bitisik bloklar kontrol edilir, daha buytk bir blok olusturulur.

= Bloklar birlestirilerek, harici parcalanma azaltilir.
= [kili agag yapisi kullanilir, en kiiciik bellek blogu hizlica bulunur.
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Buddy Algoritmasi

64

32 32 32 30 32 30 32 32
8 8 8 8
16 16 16 5 ; -
32 : : ' :
8 8 8 8 8
16 16
8 8 8 8 8




Ag Haberlesmesi — Socket Kullanimi

Sending process Receiving process

L AN

\/ \/
Rty

——— Socket > Kernel space

JL

\ Connection )

Network
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Terminal G/C Yonetimi

» cfsetospeed: ¢ikis baud hizini ayarlar. (output baud rate)
» cfsetispeed: giris baud hizini ayarlar. (input baud rate)

» cfgetospeed: cikis baud hizini alir.

» cfgetispeed: giris baud hizini alir.

= tcsetattr: Bir terminal ile iligkili parametreleri degistirir.

= tcgetattr: Bir terminal ile iligkili parametreleri alir.




UNIX G/C

* mem_read, mem_write - bellekten okur, bellege yazar.
= k_open - klavye aygitini acar.

» k_close - klavye aygitini kapatir.

» k_read - klavyeden veri okur.

= k_ioctl - klavyenin davranisini kontrol eder.

= t{ty _open - tty aygiti acar.

= ity close - tty aygitini kapatir.

= tty read - tty aygitindan veri okur.

= tty write - tty aygitina veri yazar.

= tty 1octl - tty aygitinin davranisini kontrol eder.
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UNIX G/C

" pr_open - yazici aygitini acar.

» pr_close - yazici aygitini kapatir.

= pr_write - yazicl aygitina veri yazar.

= pr_ioctl - yazici aygitinin davranisini kontrol eder.
" [p_open - IP aygiti acar.

" [p_close - IP aygitini kapatir.

" [p_write - IP aygitina veri yazar.

" [p_ioctl - IP aygitinin davranisini kontrol eder.




UNIX G/C Sistemi — BSD

] User Cooked Raw interface
- space Reading/writing files interface to to/dev/tty
A A /devitty | A
( £ 7
File system
A
Y Line disciplines
Kernel < Buffer cache
A
4 4 Y
Disk drivers Terminal drivers
A A
\,
 / A /
o




Akislar (Streams) — System V

Computer
—
u Process
User mode < e
- A A
F
Stream head Stream head
Yy 4% Y 4
TCP TCP
Kernel mode < * ‘r + 1‘
IP
Ethernet driver Token ring driver
o A &
Y \ 4
Ethernet controller Token ring controller
L1111 _
Ethernet

Token Ring




Linux G/C Sistemi

C I Virtual File System
|
Cache
File system 1 FS2
5 O A
| OO0
: Regular Block Char Network | I | [
| file special special socket | | | :
| file file | e
|
S o I L
/1O /1O (Optional
scheduler| |scheduler line (I:r.otocol
- rivers
| | discipline)
Block Block Char Network
device device device device
driver driver driver driver
=
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Onemli Dizinler (Klasor)

* bin: temel gorevleri gerceklestiren yurutulebilir dosyalari icerir.

= dev: donanim aygitlarini temsil eden aygit dosyalarini icerir.

= etc: uygulamalar icin yapilandirma dosyalarini icerir.

= [ib: yaratulebilir dosyalarin kullandigi kiituphane dosyalarini icerir.

= usr: kullanici ile ilgili ydarattlebilir dosyalari, kitiphane dosyalarini ve
paylasilan dosyalari iceren bin, lib ve share dizinleri icerir.
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Dosya Sistemi

bin
dev
etc
lib
tmp
usr

fred /

oy

bin
dev
etc




Dosya Sistemi

Hard disk Diskette Hard disk
/ / A
- : GQO\%) ”

A AN
5 & b6 &




Dosyalarin Kitlenmesi (lock)

Process A's

shared
lock
(@) 0 1 2 3 4 5 6 74 8 9 10 | 11 12 | 13 |1 14 | 15
A's shared lock
(b) 0 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 |1 14 | 15
B's shared lock
A B
r T 3 1
RSN
© | o | 1 Bz e ssEesk 7 s o 0114 12 [ 13 | 14 | 15
e
C's sh;;ed lock
1/20/2023
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Dosya Yonetimi Sistem Cagrilari

System call Description
fd = creat(name, mode) One way to create a new file
fd = open(file, how, ...) Open a file for reading, writing or both
s = close(fd) Close an open file
n = read(fd, buffer, nbytes) Read data from a file into a buffer
n = write(fd, buffer, nbytes) Write data from a buffer into a file
position = Iseek(fd, offset, whence) | Move the file pointer
s = stat(name, &buf) Get a file’s status information
s = fstat(fd, &buf) Get a file’s status information
s = pipe(&fd[0]) Create a pipe
s = fentl(fd, cmd, ...) File locking and other operations




Istat Sistem Cagrisi Donus Degerleri

Device the file is on

I-node number (which file on the device)
File mode (includes protection information)
Number of links to the file

Identity of the file’'s owner

Group the file belongs to

File size (in bytes)

Creation time

Time of last access

Time of last modification




Dizin Yonetimi Sistem Cagrilari

System call

Description

s = mkdir(path, mode)

Create a new directory

s = rmdir(path)

Remove a directory

s = link(oldpath, newpath)

Create a link to an existing file

s = unlink(path)

Unlink a file

s = chdir(path)

Change the working directory

dir = opendir(path)

Open a directory for reading

s = closedir(dir)

Close a directory

dirent = readdir(dir)

Read one directory entry

rewinddir(dir)

Rewind a directory so it can be reread




UNIX'te Disk Dlzeni

Boot Super

block block

/ / | nodes Data blocks %
1S4

))
(S8




I-node Yapisi

Field | Bytes | Description

Mode 2 File type, protection bits, setuid, setgid bits

Nlinks 2 Number of directory entries pointing to this i-node

Uid 2 UID of the file owner

Gid 2 GID of the file owner

Size 4 File size in bytes

Addr 39 Address of first 10 disk blocks, then 3 indirect blocks

Gen 1 Generation number (incremented every time i-node is reused)
Atime 4 Time the file was last accessed

Mtime 4 Time the file was last modified

Ctime 4 Time the i-node was last changed (except the other times)




Dosya Tanimlayici ve Acik Dosyalar Tablosu

Open file
description i-node
u Parent's File position Mode
file ) / R/W
descriptor Pointer to i-node Link count
table . — :
. File position Uid
- R/W ;
- Gid
Ch.”d 5 Pointer to i-node
file File size
descriptor
‘table 25 25 TimeS
Unrelated [ Ad(:irreﬁ%s of Pointers to
process’ s disk blocks
Al : disk blocks —
descriptor Single indirect —
table L —
Double indirect
Triple indirect
%I
/ —~
Triple — >
indirect / T~
block Double -
indirect /
Single
block .7,
indirect
block
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Uc Dosya Igeren BSD Dizini

|-node number
Entry size
Type
/ /— File name length
(a) 195 EFES Ecolossal 195 EFE1OE voluminous 885 D 6 blgdlr Unu d
LTI AVERES '\

\ \ l




Linux Ext2 Dosya Sistemi Duzeni

Boot| Block group O | Block group 1 | Block group 2 | Block group 3 | Block group 4

K
Super—| Group Block |l-node —nod Data
block |descriptor | bitmap | bitmap il blocks




Ag Dosya Sistemi (NFS)

1/20/2023

Client 1

/

PN

L JO

/bin /usr

/usr/ast

/usr/ast/work

-"-..
."-

-
-

/bin

cat cp Is mv sh

NSy

Server 1

Client 2

AN

/bin /mnt

— Mount

/
;I
/
!
p
iy /
S !
/projects
/
/proj1 /proj2
Server 2
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Ag Dosya Sistemi (NFS) Katman Yapisi

. Client kernel Server kernel
System call layer
Y
Virtual file system layer @0 &< V- neds Virtual file system layer 880
E ! A
Y Y Y 7
Local Local NFS NFS vee Local Local
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Dosya Koruma lzinleri

Binary Symbolic Allowed file accesses
111000000 | rwx—————— Owner can read, write, and execute
111111000 | rwxrwx——-— Owner and group can read, write, and execute
110100000 | rw—f————— Owner can read and write; group can read
110100100 | rw—r——r—-— Owner can read and write; all others can read
111101101 | rwxr—xr—x Owner can do everything, rest can read and execute
000000000 | ————————-— Nobody has any access
000000111 | —————-— WX Only outsiders have access (strange, but legal)




Dosya Koruma Sistem Cagrilari

System call

Description

s = chmod(path, mode)

Change a file’s protection mode

S = access(path, mode)

Check access using the real UID and GID

uid = getuid( ) Get the real UID
uid = geteuid( ) Get the effective UID
gid = getgid( ) Get the real GID

gid = geteqid( )

Get the effective GID

s = chown(path, owner, group)

Change owner and group

s = setuid(uid)

Set the UID

s = setgid(gid)

Set the GID
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