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B 2N 7 AR Z2MA S CHE A ABI0|A Ml Sols AH|A

7l=

A E ot o2 WHE= =2

A DX[(install) &, SEZ2H(customize) 18, & 1}
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= SHIHoll cher £
KK 7L MBSt MEA - ASRHZ R Y Y

=3 A7t MSote UEHO|A -=Z2 02 |Y
n AAHE! S = (system call)

B 2UN K AMEAM(components)?t 1S9 AS HZA — MAH K} AR



A

2.1 2SHMH MH|£

B 28N MHA 2 -T2 08 Al E XS

user and otherlsystem programs

v

GUI batch command line

user interfaces

| v
system calls
program /O file — resource .
execution operations systems cemmmuticzten allocation aLgaNNtng
error pro;%céuon
detection _ security
services

operating system

hardware




AEXHE fle MH| £

B AR Xt QIEH 0| A(UI) - 72| BE S EH|K| 7t K2
« FHO 2fQl I I O| A(CLI)
125 ArEX; QIH T O] A (GUI)
= H{X|(batch) @IE{{|O| A — shell =2 1 2H
m = ]2 A3l (execution)
» TEHE O 2 2[0f HXf(load) = M (run)A|Z
» AL =ZE20UZ3 ZSREAZ
» U8 SR

HAY SR - 27 5 29

|
=0
B =g gt
» UEYH SO [FEAN HSE A
X O|EE O ABHSH



m el
i

|
s
|

A

R LENG o)

H

AL
E 2| read/write/create/delete
o 22 0l My =3

Al

o

o>

=
1=

Eg| g2 dot 22| S

—_ =

1=

F
F
F

ne ne no
M oY

El

/

d

—

TEMA 2 825 wet

= S AFH U =M ZH
» ZAEBE HEQIARZ WA= CHE HAEH

= HA|X| & (message passing) 2 —

= O 0|2 2|(shared memory) 28 - =



ALEXHE flet MH| A (A=)

T d
. 9F 4 20 > SCYol/LE IEZER CPUOH 2L
« CPU
N EEREEREEEEES
. UEY A - HEYD B 4L, TRH F0| 5,

ISESESONEI EI E| 2% &
= ALE xrz 2% — overflow, oMH.: | 2 Kol H2e B2 &
ioh [f, 2EA|N= SHE2D Lot A= A AMS EXSH|
okl 74 Q0 CHSA MESE X E T|0H0|: St

=

« A|AE ™HX](halt)
« QE HMM T3 N A ZE(terminate) - & T E His)
. 2% HOHAH = 1L



A| AEIS

-0

8 MH|A - ZEH SX

=

B X}& 2&H(resource allocation)
= KXp&l(resource)

« 22|&™ X2 - CPU cycle, main memory, X & &KX, HEQ 3, 0
HEE IPSPNES,

« Z=AMM XISl -1 (file), E1|O|I|(page) TZ M A(task), ZE2E=

5 2 °4I1|X1|7f J—FEI Pl =&tk A

= 2HHNH = Ch2| AHEAHCH2| Z2 A A0 A A

o
==

LT}

Of

= O
« YR XIS EYo SIE B3 ALE
« LIHX| ARl 2 HEA O] request/release EHE 2 AL
B 3| A (accounting)
» ARH A0 Cie AHE 7| & - O Xt S SOt AAER=7F

= AE SA E= AFE 27 700 AHEE



MAES fst M| 2 (A=)

B = S (protection)2} E 2t(security)
« H3S(protection) — st TENATV}CIE
SISHSHA| X =E AAB ALRI0 CHoE ©
= HQksecurity) - 2 2R E O] EXeI0 A|A
« AFEXF OIS
« 2FQr HE

e ¥
- HYUEKE 7ot 2

ENALE2ENA S 4=
= =XN5t= A

A
== =Xot=

£
o
L

Ot

nm
it
1[0

!

>

2 Ko £ HD AIE
M 7|2
1 -/



2.2 A\FEXF 2EH|H| 2 B o] £

B HAHN 5| 7|(command interpreter) — command line interface(CLI)
» commandE = HFOtA| ==
(0]]) UNIX A, MS-DOS
. Ty
« S0 X0 £, E=
« ZPRA0| AR E| AL, 22 THO(CHeld) +HEl=
ExotAAB) TR MO Z I1H
= O3 B0 5|47 & HS5te ALEN M= HEISHY A 7S
= UNIX/Linux: Bourne shell (sh), C shell (csh), bash, ksh ...
B FFO XN A
n LA FHEH O (built-in command)
« O SA47(0f HEO Me| ZEE X
« S EIZ|E|l &= O] (utility)
« HE7}HAO ASH o
. YO B A7|E T
> M2 F0E A

4_»0

10



(0f]) Bourne Shell HZ 0] s A17]

@ B8 e ene

File Edit View Terminal Tabs Help

{£d0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O O
1sdl 0.0 0.2 0.0 0. 0.0 0.0 0.4 0
sdl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0
extended device statistics
device r/s w/s kr/s kw/s wait actv svc.t %w %b
Fdi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0
1sd0 0.6 0.0 358.4 0.0 0.0 0.0 3.2 0O 0
isdl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0
{ root@pbg-nved—vm) - (11/pts)-(00:53 15-Jun-2007)-{global)

~{/var/top/systen-contents/scripts)# swdp -sh
itotal: 1.1C allocated + 190M reserved = 1.30 used, 1.60 available
{root@pbg-nved-vm) - (12/pts)-(00:53 15-Jun-2007)-{global)
~(/var/tmp/systen-contents/scripts)# uptime

12:53am wp 9 min{s), 3 users, Tload average: 33.29, 67.68, 36.81
¢(root@pbg-rnved-vm) - (13/pts)-(00:53 15-Jun-2007)-(global)
-{/var/imp/systen-contents/scripts)# w

4:07pm uwp 17 day(s), 15:24, 3 users, Tload average: 0.09, 0.11, 8.66

User Tty Jogin@ ddle JCPU PCPU  what

iroot console 15Jun0718days 1 Jusr/bin/ssh-agent -- fusr/bi
in/d

root pts/3 15Juni7 18 4 w

{root pts/4 15Jun0718days W

{root@pbg-nved-ve) - (14/pts)-(16:07 02-Jul1-2007)-({global)
~{/var/top/systen-contents/scripts)#

11



Jcf = A X QE{H 0] £(GUI)

B 2T AFR X} QIE oA

AFEAL T2 QIR IH O] &

= window, icon, menu, pointing device(mouse) - WIMP
1970 LCH & Xerox PARC 70| A B4

« 19733 Xerox Alto ZEEHOAM S A
1980 CH Apple Macintosh 7| Q18 ARFE | AR

«» GUIZt 59| Egkl= A7|7t =

= Mac OS X 2| Aqua GUI —shell= X|&
Windows

« X&7[9] Windows= MS-DOS 7|E, s X} Windows 10
UNIX 8H|A| — GUIE X|&. 22 Al GUI AFE 7ts

=« X-windows 7|5l GUI — &4 GUI 7=

= CDE(common desktop environment), KDE, GNOME desktop
DHFY A|AE - HX|AFEl O 0| A

12



ac OS X GUI

®& Finder File Edit View Go Window

| Macintosh HD

Backup

SHARED
& Leo's MacBook
 Aki's Mac mini
= Bea's MacBook
B o' PC
, Office Mac Pro

ACES

1 Deskrop

A liam

™\ Applications
Docarmen

*SEARCH FOR
- Today
Yesterday
Past Week
L) All Images
W All Movies
L All Documents

Help

Name
The Collector
Cougars Scrapbook
MNew Zealand Fossils
Extreme 2008
Car Purchase Comparison
Canoe Fun.jpg

@ Marine Life
Gardner Letter

® Southside Jazz Fest

® Mountain Bike for Sale
Investor Newsleter

Date Modified

Today, 8:23 AM

Yesterday, 2:15 PM

Yesterday, 10:00 AM

Sunday, October 14, 2007, 6:48 PM
Sunday, October 14, 2007, 11:38 AM
Saturday, October 13, 2007, 7:36 PM
saturday, October 13, 200 g
Thursday, October 11, 2007, 3
Wednesday, October 10, 2007, 2:40 PM
Tuesday, October 9, 2007, 2:41 PM
Tuesday, September 25, 2007, 10:02 AM
Saturday, September 22, 2007, 6:18 PM

<nd Grady Scraph,

Kind 0ok
Pages Publication

Pages Publication

Keynote Document

Portable Document Format (PDF)

Numbers Document

JPEG image

Keynote Document

Pages Publication

Pamable Document Format (PDF)
Portable Document Format (PDF)
Pages Publication

1 of 12 selected, 213.74 GB available

3 = D 4 Mon10:50AM Q

13



UNIX/Linux KDE GUI

=] - Examples - Kongueror
Location Edit Wiew Hookmarks Tools Settings Help

FN7] QQ © B |5 /home/guestExamples -l B

C N .ggaamples
3 =
W — _I :
" "N“"""'m—
a @ _G_l 3 . <5 edubunty 43 kubuntu i |
Experience fables 01 01 gimp-ibuntu-  kubuntudesflel  loge-Edubunty,  logakubuntu, QR Cousge Pyt Mode Tucls Seltings Help
L o) ubuntu.ogg BBE0D.SpH splash.wcf prg png png € [ &) &) | B saarch:
—— 3 e o i |
i IS )] oLl — PO AP [Tpe |
| —— 2 Amarak 1.4 Welzame Matthias Ertrich ©gg
v T |F-=* 3
& | Subunty = | | .. B B
loga-Ubuntu. ag-about-these- aa-about- oo-cd-cover.ody  oo-dervatives.  oo-mawwell.odt T
+ Png files, ocit waburtu-ru, i &
m
2 i
i

= = -

L= = - -§ o Hn
oo-payment- oopresenting-  oopresanting- oo-trigss oowelcome.odt  ubuntu Sax.ogg F W (%) @ ) ——l |
schedule.ods kubuntu, odp ubuntu. odp - —or—

1 track (3:12) | § =4

& 16 tems - 18 Files (8.9 MB Total) - No Folders

Shell - Konsole

Session Edit

View Bookmarks  Settings  Help

# Graphics fgh digikam Phato Managamant
@ Internat * @l GMP image Editor
& multimedia ¥ s Gwarniew Image Viewer
@ Office ¥ = Kooka Scan & OCA Program
% science & Math ¥ (X ¥FOF POF Wiawer
iy System ¥ o ¥rts Panting and image Eding
(9 utilities ¥ B KSnapshet Scraen Capture Frogram
4 AddRemove Programs
1| Find Files/Folders
+¥ Help
B system settings

Act 5
gPun Command,..
E Switch User "
= | Lack session

e . & Examples - Kangueror o Amarck 2 16:31
E ?::J "m t E‘b @ Playlist - amarck = csanchez@inkwell: fpro 4 2007-0805 é

14



A& X} QIE| T o] £ 2] &Y

m 320] 249 QIE{EH[0]A(CLI)
. AlAE BBIRL, DY SR T BO| AL - EHQI0] WE| MO, 28X
. OffH A|AEIS GUIZ E3) YH 7|50t AL 7H53}D]
LI X| ZtQ12 CLIZ AFR3}OF 2t
. D203 7|50] UOIA BHER XHQi0) BatY > M AJRE
B 2y ArEXE QI I O] A(GUI)
X
. 0T Mac OSE CLIZ B E3HX| oL,
AKX UNIX HE =S 7|HIS 2 BF= Mac OS X= CLIE A&t
B ALEX QIEO|A= OSe| 2™ A9l 7|s0| OfF
. AMRX} QIE|H[O| AL AMRXIOICH OIS 45 9IS
. CH7H, S YR AJAE 0| A K Q&

15



2.3 A|AHl = (system call)

0 A|AE“ =2 =(system call)

= 2HNH 7t Mot M0 Oigt 220 AHL| O] A XS

n ANAN =232l ClE{m| o] A
5 EH7H C/IC++2t &2 115 20| FEIHEZ K|S

> ZZ2 0|7} AAE S =0 Of

.|

s
« Nz HE2 ML 2E BF0E Xt ojdlse =222

E:HQE II-A-I

E RHEE 50] Y3 > oj4=e T2
B AAH SE HHO = AZEY O] AEYE YO
80x86: INT 80 ... Interrupt
IBM System/390: SVC n ... supervisor call
680x0: trap 4 ... trap
ARM: SWIn software interrupt

. OHE £X= ATEQY 0| QEHES E2E

23l o AL

16



8 L= AE L O] £(API)

B API (Application Programming Interface)
= S ZZAYHUNM ALE 70 g2

. APIE20[AE 28 T2 IHE CfAIS}
%%§§@
B A|AE S SHCHAPIE O BO| AFESH=

» I Z]EH O] Al M (portability)
= AESH| 7S
B CEZX Ol API
= Windows API
= POSIX API — UNIX, Linux, Mac OS X
= Java API — Java virtual machine (JVM)

Aot X
2R AL

o=

17



MAE 22 AHE Of

B (0f]) copy SHO|M AtE0t= A|AH 2F

source file

>

destination file

4 Example System Call Sequence N

Acquire input file name
Write prompt to screen
Accept input

Acquire output file name
Write prompt to screen
Accept input

Open the input file
if file doesn't exist, abort

Create output file
if file exists, abort

Loop
Read from input file
Write to output file

Until read fails

Close output file

Write completion message to screen

Terminate normally -/

\

18



HT APIQ] 0

B Win32 - ReadFile() function

return value

'

BOOL ReadFile c¢ (HANDLE
LPVOID
DWORD
LPDWORD

. LPOVERLAPPED
function name

B UNIX/Linux — read() function

#include <unistd.h>

ssize t read(int fd, woid *buf,

file,
buffer,
bytes To Read,
bytes Read,
ovl) ;

size t count)

return function parameters

value name

parameters



B 2t A|AE S0 BB HojE
= OS AH20M AR I = Ne| REIo| =4 HO|S9| QldA=z
Ol HZ & AtET 1 exit terminate the current process
(ex) mov ah, 5 2 fork create a child process
int 80 3 read read from a file descriptor
4  write write to a file descriptor
B A|AH 2= ¢l {IH| O] A 5 open open a file or device
» O7f B MY 2 6 close close a file descriptor
 WEE A[LE ?a%% 2=

II
fot

= Status@} Bzt ¢ Hi3|
B 2N 0|E1u1|0|£9| oM L& APIO| 2|SHA =AHH
= CH7l run-time support library0f| 2|sjA{ 22| El
» AEXE API OV &S E05110, AAE S F0| Z12 OS7t
ot= 20l CHoHA O|3slistH =

20



AH & 0 O
AMAE | OS LHO{| M 2] X2
user application
oren () | mov ah, 5 ret
user int 80
mode
system call interface
kernel
mode A
_ > 8 open ()
: Implementation
index=5 i of open ()
address of system call
: corresponding | .
. function e
v return

iret

21



BEE CololEe e g+ S 0

B (0)) C =2 1&H0| printf() &= @ =5IH, printf() =0l A write()
AlAE-II §§% §§%I-

#include <stdio.h>

int main ()

{

printf ("Greetings"); |

return 0;

}

user v
node -
Wme@tandard C library —
ernel
node
write ()

write ()
system call

22



MARl 2E OiEs HE

B OA|AH S Off g M e
. B|X|AE{(register) — | X| AE{0fl D7 R R, T2 A
. Oi7H4TL OB S22 AMRSIO £UL MY
. SE(block)- {22 220 4742 HESID,
220 FAZ YK AEE S H
. ASi(stack) - S8 T2 10| A|AE A=K push, S HXKI 0 A pop

@:]
(@]
. (MF|2E poplo] ABfS HISH DS HED

register block ctack
parameter —{Regjister addr ~|Register > program OS
: pushl Tpop
¢ _,|Table in v ) P
parameters Ve tnck

23



NES- -l XoR RS

s T2 N A KO

. I T

» 2 X|(device) £t

» HE QX|E

» s HED

T2 M XA

n 2NN MAEXAEANSE, SK

» ZEMA S S7/EYE, W22 2E/EE (free)
= AZHCHZ|, At O7), Ard 2 E

24



AKX 87 (request)/Ettt(release)/ & 7|/ A 7|/ K| HE
oA &9 §71/278, =2|X F&(attach)/Z 2| (detach)
H X2
AZh SR, AR OIO|H, ZEAM|A/THY/EX| &9
24 MM JAFE|
S, =4, e SE JME

A Z K| E X (attach)/ = 2| (detach)

AN OZ LIS AFEXHCHE T2 02 S0 A D=

HEXMIL AHU HEZ B= HFH A|LEOM £S5 {00 &

A 82 Mol -57td 278

25



Windows@} Unix A|AE &= 0f

Windows Unix
Process CreateProcess() fork()
Control ExitProcess() exit ()
WaitForSingleObject () wait()
File CreateFile() open()
Manipulation ReadFile() read()
WriteFile() write()
CloseHandle () close()
Device SetConsoleMode () ioctl()
Manipulation ReadConsole () read()
WriteConsole() write()
Information GetCurrentProcessID() getpid()
Maintenance SetTimer () alarm()
Sleep() sleep()
Communication CreatePipe() pipe()
CreateFileMapping() shmget ()
MapViewOfFile() mmap ()
Protection SetFileSecurity() chmod ()
InitlializeSecurityDescriptor() umask()
SetSecurityDescriptorGroup() chown()

26



POSIX A|AHl &2 (API)

B Portable OS Interface (POSIX) & — UNIX System VO 7|t

Call

Description

pid = fork()

Create a child process identical to the parent

pid = waitpid(pid, &statloc, opts)

Wait for a child to terminate

s = wait(&status)

Old version of waitpid

s = execve(name, argv, envp)

Replace a process core image

exit(status)

Terminate process execution and return status

size = brk(addr)

Set the size of the data segment

pid = getpid() Return the caller's process id
pid = getpgrp() Return the id of the caller’'s process group
pid = setsid() Create a new session and return its proc. group id

| = ptrace(req, pid, addr, data)

Used for debugging

s = sigaction(sig, &act, &oldact)

Define action to take on signals

s = sigreturn(&context) Return from a signal

s = sigprocmask(how, &set, &old) |Examine or change the signal mask

s = sigpending(set) Get the set of blocked signals

s = sigsuspend(sigmask) Replace the signal mask and suspend the process
s = kill{pid, sig) Send a signal to a process

residual = alarm{seconds)

Set the alarm clock signal

s = pause()

Suspend the caller until the next signal

fd = creat{name, mode)

Obsolete way to create a new file

fd = mknod(name, mode, addr)

Create a regular, special, or directory i-node

27



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

pos = 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

fd = dup(fd)

Allocate a new file descriptor for an open file

s = pipe(&fd[0])

Create a pipe

s = ioctl(fd, request, argp)

Perform special operations on a file

s = access(name, amode) Check a file's accessibility

s = rename(old, new) Give a file a new name

s = fcntl(fd, cmd, ...) File locking and other operations
s = mkdir(name, mode) Create a new directory

s = rmdir(name) Remove an empty directory

s = link(namel, namel) Create a new entry, nameZ2, pointing to namel
s = unlink{name) Remove a directory entry

s = mount(special, name, flag) Mount a file system

Call Description

s = umount(special) Unmount a file system

s = sync() Flush all cached blocks to the disk
s = chdir{dirname) Change the working directory

s = chroot(dirname) Change the root directory

s = chmod(name, mode) Change a file's protection bits

uid = getuid() Get the caller’s uid

28



MS-DOS Alell: single-tasking A| AEl

At System Start-up Running a Program

free memory free memory

free memory

«— process process

TSR program

command
interpreter command command
interpreter interpreter
kernel kernel kernel

(@) (b)

(cf) TSR(terminate and stay resident) MS-DOS system call — hooks an interrupt

29



UNIX

4Alell : multi-tasking A|AE

process D

free memory

process C

interpreter

process B

kernel

B Multitasking A| A Hl
« Alo| CH2 J_LE:LEHQ| AL = ZOF
AS5HY = Jts
-> 2™ X 2|(background processing)
= O 7ol 8= sAlH M2l 7hs
= fork() @ exec() A|AEl = AR SO
T3

30



2.5 A|AH

o2

B A|AH D=7

rir Ho = 00

DRI H LD MRS Qo) Halst SES M Bote

o 00

A %
o
Al

|El

2 ]cH
o Zt2|: copy, delete, rename ...
ArEl M H: date, available memory/disk space, # of users
otel H4: text editor, transformation of the text
T2 124 20| X|&: compiler, assembler, interpreter
T2 1 Hx|/A S loader, linkage editor, debugger
=4l telnet, mail, ftp, ...
MH[ A, deamon, A EA[AHL A|AHRIO] X[ W7FX| E7 MH[A
N&ss ?/ot0 A2 E R ASHM 2kl 2 M2
— H|E 23 deamon

D=
2EN 2 =4 of 2oLt Aat Mo wE¢t 2=
M| Of CHE CHF =2 2] ArEAte| £HH 2 system callO|2}7| £ Lt

H o2 Jain 22 a2 7200 o8| Moo=l

31



2.6 2GMH | 2A|12t ¢

B A7 5 H(goal)2 & AM|(specification) & 9|

» SOIEQ| 0ot A|AHl @3 (batch, time shared, single user, multi-user,

distributed, real time, general purpose )°| MEHO|| H3F BIE
B XA XE (24 =87)
» AIEXSE - ARESH| &1, H|R7] =, MEd U,
) L =
» AR FSH -4, 7d, FA 27D
Qo M2y, BoF, 28X 0|0fof 3.
Of Of ot 1 CHYSHA| S E 4~ o, YHIAE O

=
» 2= R4 ZUSOESE
S

S oM s A2 gix|et,
NBo| A5 E T2 Ut

32



7|¥ (Mechanism)1} %l (Policy)

B Mechanisml} Policy - 2 &2|5t= 40| 2%t | &
= Mechanism: O{EH & Zd217}? (How)
= Policy: 2a2& & Zd2171? (What)
B (0) CPU H HftH
= mechanism: CPU 23 £ Q[510] EtO|H LXE At = HHX| &= A
= policy: EX AFEXLE Qo EHO|H &S 7“*OF" A =>HF s
B Mechanismi} PolicyQ| E2| = flexibilityS IsHA ST
policy= A|ZHO| X|EOf 2t HAE = US.
mechanism2 G2 HZ0f RIZSHA| = LHHAE Ol 10| HE2F &gt
A2 Of 7 SH=2f X 2|0f 2|5 A policy HZ 0| O|FO{X| == &
= UNIX X7| : A BT A=Y
= Solaris |2 ™ : loadable tabled| 2|5} XA E|= A7H =2
microkernel 7|2t OS — mechanism1} policy?| =CtM Z 2|
Mac OS2} Windows — mechanism1} policyS aH7H| 2+ =l
= interface”} kerneld} system library0f &t = global look and feel

33



Al

|>

= 73

B 2N A

x7|0| @EHHE o 28] olof2 Ky
N

xhAd
-1 O
ARl LR =22 2FMA = g A0 = HdF

= MULTICS: PL/1;

= UNIX, Linux, Windows: C
Ao X+ ZE= (N3] 0jAdl=2| Ao =

= 2K ECIO|H, Y X[AH MEl HE & =

—

B system programs®| 419

= C, C++, interpreted languages (Perl, Python, shell script ...

I-)k

=

sl
0x
ilill
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=
off 2} C|H 80| /=
A (port)ot7| 4l =

|
RS Y.

» SE7FEHE 28 HE227FS7tE > AlMls 2878 £ K] &

= A7} e &= O| &

+ Hohel 3ol AmRels
—
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2.7 2BHH =

B Simple structure

= monolithic & — B2 7| 5=0| StLte| AZSLe = FoiE

0re A2 QoK M7} & MO|El IXE ZHK| UL

LIS O o & 4= X LS O
= small, simple, limited systemS & A|AFE| O, &2
Rk

B [ayered structure
= 2EHAM7IAHE ASLE F=E
= A4 AS2ote A ?lol A==
B Microkernel

« 4O ot 74 242 AN BE F ot
= 2720 2 J15ist = smaller kernel

Al

7 0l
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Simple Structure — MS-DOS

B MS-DOS
- 4 B2 H 7152
Nsote= 2 application program
>E2==E FFEE[X G2
» QIE{I{| 0| A 2} functionality A= 0|
2 ool X0 UK S
MM E HXX| 1
BIOSS At83t0] 253 7hs
B 7|s0| X|etA 0l 8088 CPU At
= Nno dual mode

resident system program

MS-DOS device drivers

= Nno HW protection

> %*Ql&.' O| 7L} ngrﬂ' U&= ROM BIOS device drivers
ZE2I-0| Fefet

37



Simple Structure - UNIX

m UNIX
» 7|0 SIERO] 7| S0 Hoto] AR HotEl 2 7+
B UNIXO| 71 A

= Kernell} System program2 = 4
» Kernel2 O] OIE{I{|O| AQ} AtX| EEIO|H 2 22| %[0 SHALE
B UNIX Kernel
» the system-call interface Of2l 2} physical hardware ¢|2| 2= E&
- AN B2 Tl5e HE

= the file system, CPU scheduling, memory management, and
other operating-system functions

B monolithic £ & 9| & LA
» A -ds5FHE UWRE S LHHETL ALl BlZ
» EHE - ol RX 27102 =
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UNIX System Structure

(the users)

system shells and commands
rogram compilers and interpreters
prog system libraries
system-call interface to the kernel
— signals terminal file system CPU scheduling
g ) handling swapping block I/O page replacement
N character I/O system system demand paging
terminal drivers disk and tape drivers virtual memory
kernel interface to the hardware

terminals

terminal controllers

device controllers
disks and tapes

memory controllers
physical memory
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Layered Approach

B Layered |t

= X512 AS(layer 0) = StE O
« X AS(ayer N) = ALEAt QIE{ | O] A

B Modularity

. ZAS2 SABON XD
She B4 o MH|ADHALS S

—

layer N
user interface

layer 1

layer O
hardware
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Layered Approach@| &EHH

B Y- L ZO| ZhErE
= StAS S| AL0| O1E A (how) 712 E[RU=X| & 2RIt 8IS
« OfP[AS G0 F=(what) S4S ot AT EH &
m Y
= 452 M2 oots A0 (8L, BESH| Ha &+ US
» 2 REN-ASEALE == QHYE
= Ot Metdo = 20 O YEO| Lot 85 87t
> E27ss M H2 o AS2=z 27
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Microkernels

B Microkernel

. 7{E9| WHHO| Of A2 $E2 AR} B2H2 2 0|5 > small kemel

B MicrokernelQ| 7|2 7|5
s ALEXF DED AR ZZHO|A 28SHE MH|A ZH| EAI 7|5 M2
= Mmessage passing A2

Application File Device user
Program System Driver mode

™ L £

meassages messages
L] -

CPU
scheduling

kerne|
mode

Interprocess
Communication

& microkernel &~

hardware
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MicrokernelQ| &CIA

B Microkernel 7 &f 0| &
= UNIXHEO| ZE | HA 22|51 7[7F 0 2 &
= Carnegie Mellon University (CMU)O| A O| & S| 25}7| 2|5l
microkernel Bt Al O] Mach 7' 7{ &t
= Tru64 UNIX, MacOS X (Darwin kernel), QNXO|| A AfE

M

B A

D-
-+ 20| 80l - ME2 MU 2E B S0 571
. SUK|A 0]Al0] B0| - &2 HHO|OE B HE0| HS
a =2 AlZ|M 7} HORM
. HY BCo|q 2¥Es 3= MO
. 20| MH|AL ALRRF Z2H AR Mg
> MH| A7} BEE|HatE 2 B0 Fgo| gie
m CHY
. AJAE Bha QM| S — ALK} B7HIH Y 27 7Ho| SA QH{E|E



Modules

B kernel #+4
= a set of core components + loadable kernel modules
N Ioadable kernel module
- E| LL AlSHA|ZE SO SR O 2 MIYE|O] HY 7|52 2HEtst
. EH$—EQI A0 2 FH X (Solaris, Linux Z g0 AM Fod E
B OE QIHIO|A0 5§
= Zf core component’t =2| &l
n 2 E OIH L O|A S E510 CHE component/modulelt S41S &t
B layered 11 =2 FASHA| 2 I FAHG0] /U=
» & EOEN B E QHM|0|AF VHA|= HO[M layered 1222 F AL
- BES QOO [}E RES SEY 4 YCBE KANO| YL

== 2= =
B microkernel approachJ_r SASHR|EHE &=

| 3
n SHAl S 2 SHAl 71501 7}I|‘l Ql= X 0j| A microkernel 1 =2 S A}t
Q8K Yooz O &SH
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0ll: Solaris loadable modules

7 loadable kernel modules

scheduling

device and classes

bus drivers

miscellaneous kernel loadable

core Solaris
system calls
STREAMS executable
modules formats
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Hybrid Systems

B Linux
system- user
management user utility compilers
processes
programs programs

system shared libraries

Linux kernel

loadable kernel modules
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B \Windows

loegon 082 Win16 Win32 MS-DOS POSIX
process applications applications | | applications | | applications | | applications
& & & &
L L4 f L L
security 0s/2 Win18 MS-DOS POSIX
subsystem subsystem VDM VDM subsystem

[y

authentication

package
I
i
security account :
manager database Win32
subsystem
F 3
user mode
—_—————
executive
I/C manager —
. securi lug and | virtual L
file system object referentge process | P p?ay memory procedure ;
manager it manager call window
cache monitor manager | manager e manager
manager y
device
drivers ]
netwaork kernel graphic
drivers i device
¥ drivers
ry hardware abstraction layer +

hardware




B Mac OS X

graphical user interface e

application envimnments and services

Cocoa BSD

kernel environment

Mach

IO kit kernel extensions
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I0S B Android

Cocoa Touch Applications

Media Services

Core Services Application Framework

Core 05 Libraries Android runtime
SQLite openGL Core Libraries
surface media Dalvik
manager framework virtual machine
webkit libc

Linux kemel




2.8 2 BH|H| cjHZ

B [C|H 4 (debugging)
= 2F(bugstnk 2h)E HASID +Fot= A
B ZOf(Failure) £
» logfile— ZZ2MATIALISIH @5 MHE 7| &
= coredump It - 7 TH T2 ML HEE HES MY
« 27|12 AFHOM HZE|E coredtd &
= crash dump file — & ZOHA[O] HE K22 LHE= MY
« A2 ZO0iE S=(crash)2til 25
m 45 2%
« 2 X|H(bottleneck)S H|7{3t0] A|AE M52 XX 7ts
= OSQ9| bottleneck= HHG7| 2510 A|AH H5 5H U HEA
E| S A3l 0fF & (ex) top (unix), windows task manager
B DTrace

. AFBXF ZEAAQHE0 SHOE SHMHS XY 4 YL B

| |
= Solaris, FreeBSD, Mac OS X0 Xl &=l



Solaris 10 dtrace — System Callg =M

# ./all.d ‘pgrep xclock' XEventsQueued
dtrace: script ’./all.d’ matched 52377 prokes
CPU FUNCTION
0 —» XEventsQueued
-> XEventsQueued
-> XllTransBytesReadable
<— XllTransBytesReadable
-> XllTransSocketBytesReadable
<— XllTransSocketBytesreadable
-> loctl
-> iloctl
-> getf
-> set active fd
<- set _active fd
<— getf
-> get udatamodel
<— get udatamodel

o

NRRRR®RNOdAddadd

|=hN e ReiN oo e R o R RN R o R o o)

-> releasgef
-> clear active fd
<— clear active fd
-> ¢V _broadcast
<— cv_broadcast
<— releasgef
«<— loctl
<— loctl
<— _XEventsQueued
<— XEventsQueued

DD‘DD‘DDDDDD:
cogR="® === A



o
2.9 2NN ‘4’8
B 2N XN M (Configuration)
» 23 MA = Yt S 71N BE S/ A AHOM AR E

A &[T
» 2 NA= EE AFEE Slol +d(configuration) | 01 Of &t
0 —3—04X1|X1| MM (SYSGEN)
« S UM A HIE - C|A 3, CD-ROM, DVD-ROM, IE = SO image S El

. o}E$J|01 -4 ©E(CPU type, memory size, devices, OS options) — Iif
2= 27LL A8 ol=/0E dAISHo 25
= 2ZHH 37| S T E

. AATC AKX S NS CHA| AT

MM > 0|2| o= 2o 2820 2R3t B & &

—

0

o l=
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2.10 A|AHI HE

B Bootstrapping(booting)
» AHZ2S HNoH ARHE Al&ot= BXL
B Bootstrap loader
» HES HOLM M E2[0f {2 =H-Z A|ZSH= Y-S S5t= ROMO
-|II-E| A=
» Ch70 A|2ElS ZITH(diagnostic)ot= 2 B & =Jot, A|AH HHE
7|2t ot 20| 2SMHEZ AMEAIZL
B Firmware
= bootstrap ZEQ| HZAHO| 755t =F ROMLl Al EPROMO]| A %&tst
s OIEQIN AZEQ|OO 7 EMES 7 A firmwaredtd EE
» 2HESTTFRAMO|A HASHE AELCH =M Cf7) HE A5 25|
H RAMO|| S AISHO] At
B 2N K= CH7l ClAa30f H&SHK| B, LdE A|AHL.Z(smartphone,
game console §) 2 GA| N MAZ firmware(EPROM/flash| 2 2|)
off M&et
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NAH BE 31

m CHEHA 28 otd
1. bootstrap loader : reset location in ROM
« EE C|AF9| boot block= 22|00 AX| = AlsH
2. simple boot code : single block at block 0 of a boot disk.(boot block)
= L}H X| bootstrap = 2 1 & (full bootstrap =2 1¢)0| C{st C|AA
ZA0h oo ¢ QUi Pkt A
3. complex boot code (full bootstrap program)
« Ir e ALES M0 OS 732 # 4, K220 HA{SHe] &
= A&
= (0]]) GRUB (Grand Unified Bootloader)
4. operating system kernel
» 27 AHE S HHSt D Z2HAF AR
B UEFI (Unified Extensible Firmware Interface)
= BIOSE [jH|et E2EXoZ It =l
n IO A|AHLS X| 2510 boot sector0| 2|=Q10| OS HYE B2El 7t
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