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2Hardware 추상화

Input device
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Secondary storage

Output device

Communication Device
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Software 추상화

System Software

 컴파일러(compiler), 어셈블러(assembler)

 링커(linker or linkage editor)

 로더(loader)

 라이브러리(library)

 시스템 유틸리티(system utility): 디버거, make 등

 운영체제(operating system)

 데이터베이스(database)

 file system, device driver (a portion of OS)
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4Operating System

운영체제란?
 자원 관리자 (Resource Manager or Resource Allocator)
 응용에게 자원에 대한 서비스 제공 (Computing Environment)

자원의 종류

 물리적인 자원 : 처리기, 메모리, 디스크, 터미널, 네트워크, ...
 추상적인 자원 : 태스크, 세그먼트/페이지, 파일, 드라이버, 통

신 프로토콜, 패킷, 보안, ...

운영체제의 목표

 Efficiency
 Fairness
 Convenience
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5UNIX 계열 OS의 계보

UNIX TTS Version 1..10
Ken Thompson
Dennis Ritchie

System III, V           

HP-UX                                                                  11 v3

AIX  (IBM)                                                         7.1

UnixWare  (Univel/SCO)                             7.1.4

IRIX  (SGI)                                      6.5.30
System III & V Family

BSD (Berkeley Software Distribution)         

1970                                         1980                                      1990                                  2000                        
time

SunOS  (Stanford)  Solaris (SUN)                                       11

Mach (CMU)

FreeBSD                                 10.1

NetBSD 6.1.4

OpenBSD 5.5

NextStep Mac OS                10.10

Xenix OS (MS/SCO)
GNU Project

Linux                                                     4.1
Minix

BSD Family

Bill Joy

Richard Stallman

Linux Torvals
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6Linux의 개념적인 구조

System Call Interface

Buffer Cache

Memory Manager

Task ManagerFilesystem Manager

Device Manager Network Manager

Ext2fs  proc   xiafs

nfs   msdos   ntfs

Console  KBD  SCSI
CD-ROM PCI  ethernet

socket    Ipv6 
IrDA       Bluetooth  

Paging/Segmentation

Task Management
Scheduler
Signaling
IPC

Hardware Interface

process 3

dev1 dev2 dev3 dev4 devn

block character

User Space

Kernel Space

(Source : Linux Kernel Internals)

process nprocess 2process 1
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7Linux의 소스 레벨 구조

커널 소스 코드의 주요 디렉토리

/usr/src/kernelsDocumentation

arch

includeinitfs

kernel
ipc lib mm

net

scripts

driver

alpha

arm

arm64

mips

ia64

sparc

x86

boot

kernel

lib
math-emu

mm

coda

ext4
f2fs
fat
nfs
gfs2
xfs

xen
uapi

kvm
linux

net

scsi

video

can
appletalk
ethernet
ipv4
ipv6
unix
nfc
sctp

block
nfc
char
net
pci
gpu
usb

bluetooth
sound
video

security
sound

usr
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Kernel Compile

배포판? 커널?
커널 컴파일?

커널 컴파일 실습

8

$ cd /usr/src/kernels/
$ wget ftp://ftp.kernel.org/pub/linux/kernel/v4.x/linux-4.X.XX.tar.gz
$ tar zxf linux-4.X.XX.tar.gz
$ cd linux-3.X.XX
$ cp /boot/config-XXX  ./.config
$ make menuconfig // 저장 후 종료
$ nice  –-20  make  –j8; nice  --20  make  -j8  modules;  make  modules_install; 
make install

$ reboot                                            // 새로운 커널을 선택하여 부팅
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커널 내에 생성되는 각 파일들의 관계

piggy.gz

piggy.o

linux/vmlinux

컴파일된 소스들

(.o, .a, …)

ldnm

linux/System.map

objcopy raw binary
Image

gzip

ld -r

linux/arch/$(ARCH)/boot/compressed/head.S misc.c +

linux/arch/$(ARCH)/boot/compressed/vmlinux

linux/arch/$(ARCH)/boot/compressed/bvmlinuxbzImage

zImage

vmlinux.lds

linux

①

②③

④ ⑤

⑥

⑦
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VirtualBox Installation

VirtualBox
 A hypervisor for x86 computers from Oracle
 Initially developed by Innotek GmbH, acquired by Sun 

Microsystems in 2008, and acquired by Oracle in 2010
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VirtualBox Installation 11
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VirtualBox Installation 12
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VirtualBox Installation 13
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Linux Installation

CentOS
 A Linux distribution that attempts to provide a free, enterprise-

class, community-supported computing platform which aims to 
be functionally compatible with its upstream source, Red Hat 
Enterprise Linux (RHEL)

14
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Linux Installation 15
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Linux Installation 16
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Linux Installation 17
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Linux Installation 18
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Linux Installation 19
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Linux Installation 20


