B 3% - I 2 M| A (Process)

B 4% — M| E(Thread)

B 5% — T2 M A 57|3K(Synchronization)
m 6% - CPU A %52

Ao

H

B IZMA NS

- ZEMAL MM F0I ZRIMOR BE A M| J|Ho| &

JEEVPS-RUETIERE

- AHEY MY USRS

B T2 NHAZEEAM

= 38 02 2|(shared memory), K| A|X| ™ Z(message passing)

B SCtO[UE-MH A|AEAMS] S

31 Z2 M 748

B CPU activityE 22= B3

= Batch A|AH —)E, 21(Job)

= Time-shared A|AH! 5 User program, Task, Process
B Job, Task, Process 0= 2| Z2 O|0|E A=

B I - A MENO e SEE A

M oo
» ZEOWACHOH Y2 EES T
« 22| : code + data + stack + heap
= CPU : program counter(PC) + registers
» I2NA 2L E KR RE  ZZ2MA X0 =E(PCB)

B T2 -C[A30 ez MEE =55 JiA

’ —

« ZZ272 Il = F E(text section) + 7|3} HO|E + S|IHHPE &

I THEl Xh2l ALS




T2 NAQ T2

program in disk process in memory

DEhAQtEZE M

B O 7HO| ZENATI Z2 Z2 O At Tts
2

™ i o 7o _ 7o 00 EH X O] AlSH A
header max stack : %Al E"OIE-I FI%DI- text section= €5 .E; I}Ilgal <_3-|-|—, 7|'|-='—||;| EnAl':'ll;I— N
eade atack PN YEN » data/stack/heap section C}E — T2 M| ADICH 7HHE QI O 2 2| St
code ‘ - return &
5 3 - X memor
%7|%t data | | | |58 CPU emory
‘ processl
executable file
- a.out serile } shared by
' : CAISHA|ZF EO
- prog.exe 3 t heap : E%Ali_;o oto - two processes
""""""""""""""""" S = DEoElt D'”EE| data
heap s processl
data section : M = process2 stac
, _ %£7|3} A (data)
rocess in CPU data OS5 0T
process in | — H| % 7|5 M (bss)
| 1 data
; | text text section regs process2
0 D2 3c stack
5
T2 M| A AMEY T2 N A MEfE
— preemption
W ZENA S (timeout)
- mENac] SN HES LERYD], A%t SOt AEY BB LA admited iedermupt oxit
B T2 N HES FF

= YEMew) - Z2MAIEE Y

« A#(running) - YHO 7t AT D AZ

- CH7|(waiting) - OfE AFZA(YZ 2 2

2
« FH|(ready) - TE M AT RS FH|Y
0l

=
= ZF(terminated) - T2 M AO| AlSH

T2 N HEf O|F1 SF= 2 SH MO XH0|7F AL

time interval
message ...

I/O or event completion Ll ot

event occurs
request grant

I/O or event wait
resource request

waliting
blocked

» ot CPUO|A= O &=710]| oF 2 N ATH HHE 5= QUCE
» B2 0 ZEMAT}ready = waiting AEf Y =7} QUL
» ZZAATFCHE Z2 N A QSN BEEH
« T2 M A= ready EE= waiting 2 E[Of| M terminated A Ef 2
o5 + ULk




ZEZ M Mo EF(PCB)

B T Z M A X0 &5 (Process Control Block)
» ZEM 20 CHD WEE EESs 0S HEHO XtE &
= EfA3 A0 £ Z(task control block) O|2t 1 & &

B I 2 M| A context
» TEMO| MM MEf HE - HAAIZL SO HE Tts

= CPU context, Memory context &

Memory Resource File

e

CPU context

PCB

H PCBEHE

= Process state

= Program Counter(PC)

= CPU registers
= Memory-management § &

73)

CPU context

= CPU scheduling & (6%})
» |/O status HE
= the list of allocated 1/O devices
= the list of I/O requests
= the list of open files

process state

process number

program counter

registers

memory limits

list of open files

PC info info pointers ) ] ) S % %
- - M L] Accountlng information
i emor
TEEIEE N Y = process number(ID), account number
Code _Dua _Suck } CONEXt CPU time, time limit
L 1 1
9 10
| - — — .
(ofl) 2| 520{AM2| Process & T2 M ZHofl CPU switch
B struct task struct process P, operating system process P,
long state; /* state of the process */ @ IBITURS ox ey ol
struct sched_entity se; /* scheduling information */ executing ﬂ scheduler
struct task_struct #parent; /# this process’s parent */ T3 | savelstat)into PCB ‘
struct list_head children; /* this process’s children */ 4
struct files_struct *files; /% list of open files */ task idle
struct mm struct *mm; /* address space of this process */ CPU contexts <1 switching
= - L o . . 43| | reload state from PCB, ] |
B = active process+ task_struct AFZ 2| doubly link list2 22| =l
) NN r idle interrupt or system call exacyling
struct task_struct struct task_struct struct task_struct | hed l“'\-\. 4
process information process information P process information scheduler T
. . . | save state into PCB, |
. . . task idle
N~ T L 4 switching
| reload state from PCB, |
current : 4
(currently executing proccess) executing I\—l
11 12




32EEMNA AAHETY

Ready Queue?} 0§21 I/O Device Queues

™l ﬁ?‘” % %| —Ql rél Eg ready queue header PCE. PCE,
i ing — 22 Jdr|s ready |  head i —a
" rlnultlprog!’ammlng CPU O] o & St N queue queue tail registers registers
= time sharing — AL XIQ19| A5 Z2 > HIHSECPU A QA g J
m Z2 A AHSY Queue e — : :
« Jobqueue: HE ZZMASO EE Lo I —
» Ready queue: ready AEjC| ZEMNA SO Elgh (M Z 2|0l {X])
= Device queues: EH /0 ZX| AFR S [{7|8t= TEAMA SO Rt mag E—
. . ape P 5 14 5
> YHH O 2 linked list2 X & . unitd [t 4— PCBs Pes A
iT = O AlSH £ O = =3 device 1 1
B OIZMAS2 Y SO O queues ALO[OA Ol & queues< /
B ZZNAJFEEEH queued| A XD H o Iﬁ
&hehE| X}2l1F PCBE it (deallocate) &t T s i
PCB,
terminal | head —=
unit 0 | tail -
13 14
— x T . — :
T2 MA AAHEZHO CHe Queueing T2 M|AC]| Queues 7t9| o| =
iniqitial I dispatch { )_—.terminate Admit Ready quene Dispatch —
ready queue 2 » CPU — m - Processor
Time-out
1/0 queue |<—| 1/0 request }*—
Event | queue
time slice E\:‘{]II 1 m Event 1 wait qqeue_
expired occurs migration
Event 2 queune
Event 2 _ Event 2 wait
child fork a ” occurs ‘_D]]EI“
child termination executes child .
create a new process .
interrupt wait for an et s quene
occurs interrupt Event n Lvent n wait
Waiting Queue
15 16




2=

m A7 =

= queueZtof 0| Z2MAE MESHE Y S BHE

B Z7|(Long-term) 2 Z2{ (job scheduler)
= disk poolOf| A| ready queueZ O|SA|Z ZZMAE &

EH

[ |

= batch systemsO| A At
B CH7|(Short-term) A7 =2 (CPU scheduler) > A=

. CHS0| MHAIZ TR N AE MESto] CPUS Sed
B % 7|(Medium-term) A# =24

= time-sharing systemOf| A Z=7}&|

SUee 2=
« H22|0 M diskZ O|SA|Z T2 MAE MEH (swappingO| 2t

&

'<'5I-)

[=]

17

37Hx| 27|25

disk
medium-term scheduler
(swapping)
job CPU
disk pool SChédUIer memory SChe:ﬂuIer cPU

invoked frequently (ms)
- must be fast

invoked infrequently (sec, min)
- may be slow

18

Long-Term A&

B |/O bound process?2} CPU bound process
= |/O-bound process

= ALECHE /0 =H0f O B2 A[ZtS 2H[E

« W2 0| B2 CPU bursts(F£XH O 2 CPUE AFESH= A7)

|

= CPU-bound process
= AlAO| O B2 AIZHE aH[F
« H2 9| 01 7! CPU bursts.
B YU A EEe 9
= multiprogramming®2| & &= (degree)E A 0%t

= 1/O bound process?t CPU bound processE°| At xotS

dol 58
B A2 (Oerd) A2—oME 2] 2A4E27 S
« E2|™ AHSHO|:EHOl'E £)0|L} QIZto| AAZ THBIE=

olr ﬁ

2 g

19

Medium-Term AAH|E&H

B medium-term A#|E2{2| &8 0}0|LC| 0
» CPUO]| Ci3t A7 (contention)S & - multiprogramming = ZH4A
» ME2EIE ZZNAS QS Oz 27t SR

swap in partially executed swap out
swapped-out processes

ready queue

!
1
1
) |
§ 1/0 waiting
@ queues

20




Context Switch

B = Z M| A 9| CPU Context
= PC, CPU registers, memory management § & &
= Process switching 70| PCB 52| & A0f X ZEsljoF &t
B Context switch (= Process switching)
« CPU7ICIE Z2AAZ MEE Mo 2UN =
= old process?| P4 X CPU A Efj(context)E X &St
= new processQ| X ZHEl ALEf(context)S CPUO]| & X St
m oA FE I

= AKX process2| PCBO|| &= stateE “running”0f| A CtE MEfE MG}

11 PCBE ready queue0j|A| Z4Al AEHO| M AT queueZ 0| 5 &
» MZE MEHEl processC| PCBO| QU= stateE “running”S 2 Z4 Al

= 37X} process| CPU contextE At412| PCBO|| X%
= A process2| PCBOj| Al CPU contextES CPUZ £ 2%t

21

Context Switch Overhead

B Context-switch time£ overhead &

- switching SOF A|AHS S8% XS 81X %S

 SUNH I 2ZE 42 context switching S0t G Bt Xkoio| T

=

(6f) memory management AF2-2 71X Q| context dataZ AF238t1

olof st AEVI =J}Xoz2 W &
B Context-switch time2 SIEQ| 0] X| 0| A Gk e

o =
= Sun UltraSPARCE= O 2] 79| 2| X|AH HstS H&
= context switch S0t X 2f| K| AE ZIEHof CHot X QI T &
» DF2 processor£0| 2 & HX|AEE X X|(load)st 1 X E(store
special instruction2 X|&
B Process Switching2 7t& A Ol overhead = 73

« 74| F=3H(cache invalidation) &.

22

B HF2 A|AEIQ| A 2] Multitasking

B ZX7|9| i0OSE= AFE X} application®| multitaskings X| & SHX| &S

LS
B iOS 45K Hst=l HEJO| multitasking X| 2
» EFQ foreground T2 M| A — 3HH AL

= C}=9| background =2 M| A — B 22| 0f] UKX| 2, StHO| 2O|X| LS

(I =]

= T HYS SASHE MokE Z20o[e] HYU((O: LR E)
= At SX|(notification) (Cf: T & | A[X| 5=41)
= HEAIZFO] Z1 A (Of: 2|2 X 4d)
B Android= background &0 M[?t0| SIS
= application2 backgrounddj| A| serviceE At&3}0F &

= service : background T2 M A CHAO| ~3lstE 222 S 2 HAE

= service= AF2Xt QIE{HO|AZ ZED QUK Y1, ML 22|12 AR}

s |

O R HFY S+Z0f M 2| multitasking0l] &8 %

23

33T M A AL

B T Z M A M (creation)
» IEM|AL create-process A|AE &2 AR SI0]
new ZZMAE MM
2O TEMA XA ZZHA
» SHE ZRMASO ASZEHO Z2MA Mdo| A2

TZ M A Eg|(process tree)E H4St (CFS & A X)

= ooo =

n TZNASE T2 N A AYHXH(process identifier, pid)E L&

N ROZ2 A KFAZZAA ZH| 03] 7K RHE BR @
- R4 ZEA|ATHOSOIM RS X @8

- SEOHARA EE N AT KHUS RO %S

. XA ZEMATLER Z2AA R SEYNS

« A ZZMALE BHD TZMHAQ BE X}
s B0 T2 AL XA ZEMASHA X}

>

e ofo

f

=]
e

®E
A

Alo| Xt

=

=
[

et o

=

N
=
ey

i

o
=

ok

0|'_| :10




sshd
pid = 3610

‘tesch
pid = 4005

pdflush
pid = 200

khelper
pid = 6

emacs
pid = 9204

ps
pid = 92908

ZENA M

B 3l (Execution)
» 209t XtAlO| H3M(concurrent) =3, EE=
» R2EIFRE E= YR XA O] ELLY|E 7| CHE (wait)
B A Z7t(Address space)
Atal2 2o o] EAHE (duplicate), EE=
M2 ME MijEls Z2OME It

B Examples
= UNIX: fork 2} exec system call A&

= fork() : new process 4.
2o D2 NAS FAZIHS

« exec(): TEMA HEE S7HS M
MES ZE2IHMS M
= Win32 API:

=2 :I.LA-IEI
4o 2 rix|5}of

« CreateProcess(): T2 1S MI|5I AfAZZ M A
Masto] M. o147t 2T eH(L07Y ow)
25 26
UNIXO|A|2] =2 M| A ‘4/d ZENAE MEst= C 227 (UNIX)
#include <stdio.h>
int main(void)
{
(pid > 0) parent int pid;
parent /’ \ resumes pid = fork(); [* fork another process */
e if (pid < 0) {
fprintf(stderr, "Fork failed");
7777777777777777777777777777777777777777777777777777777777777777 exit(-1);
e - ‘ } else if (pid == 0) { /* child process */
exec{}\—u exil()) execlp("/bin/Is", "Is", NULL); /* execute a new program */
: ,4/ \\-_ }else { /* parent process */
”””””””””””””””””””””””””””””””””””””””” wait(NULL); /* wait for the child to complete */
printf("Child complete");
ol HEfof w2ty of2f FFo exit(0);
exec A Q &7t Hl2E }
}
28

27




UNIX0|| A Q] fork/exec/wait S &}

load & execute

parent
l ) child
pid = fork() duplicate
id: child pid
(p pid) » pid = fork()
(pid: 0)
wait() «_| exec()

29

WindowsO|A{2] =2 M|A A

#include <stdio.h=>
#include <windows.h=

int main(VOID) : }

{
STARTUPINFOD si;
PROCESS_INFORMATION pi;

/* allocate memory */

ZeroMemory (&si, sizeof(si));

si.cb = sizeof(si); H
ZeroMemory (&pi, sizeof(pi)); i }

/* create child process */
if (!CreateProcess(NULL, /# use command line #*/

"C:\\WINDOWS\\system32\\mspaint.exe", /# command */

NULL, /* don’t inherit process handle */
NULL, /* don’t inherit thread handle */
FALSE, /#* disable handle inheritance */

0, /* no creation flags #*/

NULL, /* use parent’s enviromment block */
NULL, /* use parent’s existing directory */
&si,

&pi))

/* close handles */
CloseHandle(pi.hProcess);
CloseHandle(pi.hThread) ;

fprintf(stderr, "Create Process Failed");
return -1;

/* parent will wait for the child to complete */

WaitForSingleObject (pi.hProcess, INFINITE);
printf("Child Complete");

30

B TENAS HM TR

= IZ2MNAT7FORK|S ZEO| A0 BLHH exit() AlX

SHF A AHLE AHE 28

» A Z2MAE E20|A AEf ZE(CHH H)S Bt
« BOE=wait() A|AH SES S10] O] 2
» RYHK = ZEMATEAESH ALY S B (deallocate) B

B EH|(Zombie) =T Z M| A
» ZEIUX|T 227} wait()E OHE] = ESIX

|
(terminated/zombie ALEf). BH2 A|Zt S0t O]

n

31

ZEMA0 F2 (HHHH)

B I N2 HIEY =

ChE B0l 27t abort() A|l2" D=2 3t AHA 2 5

= child7p RpAIOf A EEHEl XHRIS X DI510] AFRE I

= childof A 2 & E{AI(RY)7HE ol 2R §E M

» BRI EZRS= O, 2 MM ZE XA O] A&5H0] A
SHX| &S [ > AAfA & Z (cascading termination)

m 2o EeNA SR S0 A4 AL 48
» DEIZZMNAE TR Z NEE 0] B2 Z2 M AT QL0{oF &

» KA T2 M AL D0H(orphan) T2 M AT £,
init TZMAZ XAl T2 HAO| M2 HE T2 MAZ XN

o
=

o
=

2

e

32




15

2 M| AZF S Al (Interprocess Comminication)

Hl(concurrent) ZTEZ M| A9 ZE

=« =g (Independent) TZ M| A:

» O ZENAO M| S FALL X g5
21 2 (Cooperating) T2 M| A:

= LHE Z2 M 20| o] dE FHLLEE
m2Hs BHE 58E 0%

» YE ISR (O) S/ o

= 7|4 713 (Computation Speedup)

- TS ME YO R Lpnof, B2

« SN (Modularity) - 7|5 Z&3%}

= HO|M(Convenience)

ul
U
0

= JHE ARE XLt O #0) 02 A YUS AT
(o) By, =2lE, Hods & =8 (88)

(o) C}= =2 M| A £ = — Chrome Browser

N CH TR A& HHA0] @ ot

» SHAAO|EQS, htmls ZEH7t 2H|7L AT A 2t Ko S
B Chrome Browserl| CtEs T2 MA X -3 ZZMA ALE

= E2}2 X (browser)

= @I 2{(renderer)

- @ALO|EDOIC} HE 9|
ZEERN

= E2{29l(plug-in)

m S

Browser (kernel) process

[ [(vsermertecs | [ mewo ] [ sorge ”
1 L}

[}
Render process "

HTML Renderer

\
1 Render process

HTML Renderer

renderers= sandbox0f| A{
Hae|n, "E|Z 00 M
EEEI=ERNE

FAO|E7} CH2 fAbo| =

DOM Bindings DOM Bindings

QF n2lg|o] E& sandbox :
SOR| LAMA| Ch2 fAto|Eo| |EI&3L HESRA /O Z20| HotE

A0 PSS FX| YL > Hob F % (exploits) 2| Yot | Ao}

33 34
it C nije)
T2 MNAZESMIPC) 2 H =9 M 22| A|AE
Message Passing Shared Memory B Shared Memory Systems — 38 A90| /= HIH AIE
AH =2 K=k 0 [o:Ke:] ~
process A | process A » ANAHSEZ AESHH 37 022 9 X|H
|: shared memory = UNIX: shmget(), shmat() — F[0]| A A H
St manll - 3R U2 NP 280 t2alet Zo| Y
process B AKX AH| X 2 K| (Producer-Consumer)
- ¥ TS| 2t n HEEel of
= producer ZEMAE HEE MASID, consumer Z2MA = HEE
message queue atle
mo|m- [mz[mg] .. [mp |« B HAX-AHAF Z2Hel S HE2E Y 2HE - F fdel
kernel kernel » S3Hunbounded) B : B 37|°| X|5t0| g
@ (b) » 83Hbounded) HE : IME HEH 37|
-2 ol ofE MY K8 - A &E = BT 7} U0 producers= 7| CHE{OF B
- &= (conflic)0| = -Ho|d 3ROEe Y X mof Tt
- TH0| 80| A2 s EEMHEEHE 2
-3O0| I B O O LS M5 - 30{ 5 B7FA| HAIL BN 2X 2 M5 producer buffer

Ue LN 7t FIPC REE R E AsiE
35

process

process

shared memory
36




Producer-Consumer T2 — 22 M2 2|

B shared buffer #define BUFFER_SIZE 10
typedef struct {
}ite‘ﬂ;‘ l

item buffer [BUFFERSIZE] ;

int in = 0;
int ocut = 0;
producer . consumer
item next_produced; i item next.consumed;
while (true) { ! while (true) {
/* produce an item in next_produced */ while (in == out)

H ; /* do nothing */
while (((in + 1) % BUFFERSIZE) == out) :
; /* do nothing */ next_consumed = buffer[out];
H out = (out + 1) % BUFFERSIZE;

buffer[in] = next_produced;

in = (in + 1) % BUFFERSIZE; /#* consume the item in next_consumed #*/

37

HIA|X] HE A AH

B O A|X| M EH(Message passing)

- 2o x4 3708 29X 9, ENS 311 S5 EY|skelE 7S
S H3E (HEYIAZE AZE 244EH0 E3] F8)
» OAIX]| HEIPC 2= 0|8
B OAIX] ®EIPC &= - 2|4 & 7HK|
= send(message)
= receive(message)
B OA|X| 27|2} IPC F+&
o ka Z2Jy
» fixed size: Zhchst o S5
= variable size: O gSxse O Ztetst

=. t
20|12 2 2oto] 0131 &AL, 013 H =41510] 2o ofF &

38

IPC2| &M HZA(Communication Link)

B communication link
» S IZEMAPRQME SIS SHEE O
JHEI010F &
B communication link2| ++&
» 2 W SR OIEE] SHERO HA, HERYS
w E| ™ RH QAR BHA AFSH
B communication link2} send/receivel| =2| & 135 HHH
= direct/ indirect communication - % & (naming) &t &
= JOES FX5=0E7s) Y
= synchronous / asynchronous communication
« send@} receivel| 5% 57|35 o &

o 1 o

= X}-=(automatic) / & A|H (explicit) buffering

mujn

Zh0] S 91Z0] A

39

Naming - Direct Communication

B Direct Communication — M 29| 0| &2 EHA| (EHXI ENNES]
= send (P, message) — process P04 message ™ &
= receive(Q, message) —process Q2 2 E{ message =4I

B H|C{ & (asymmetric) A X| ™ I I
= send(P, message)

= receive(id, message) — & 2| 9| process Z £ E{ message =4I
id = sending process?| 0| &

B communication link2| £ . .
» AV XEHOZ MY id=Q

- YA S mRMAS A0 AT BT

» T IZEMAE AMO[Of Hets| 1740] 23 B EXY
B EHH

. D2H20 0|58 HFGHD, BE 2 Z2H A FO|o| e HA}
Tag > H2AM: 2T 84

40




Naming - Indirect Communication

B Indirect communication — mailbox (£ = port)E 49510
message= & AStALE 2413k
» ZHOYEA L N2 0| IDE It
= Z2MAS2 WYL E%r SO, HYEAZ 810 A
B O QutA S A3} send/receive
= send(A, message): mailbox AZ message &l

= receive(A, message): mailbox A0|| A message = A)\I
B communication link2| EM
= T2MAE0| 38 (common) HYEIAS

mailbox
J1A mofet £41 220 A8 @ A T®

=T 7H 0|AI—O| T2 NAQ AT
- £ DEAAS 20| Ci4ol YAS R Tks
L

HEA A ule @ e
T R TR

- DAL WS ZRMA ARY

41

= 7|2HSynchronization)

B Z7|Al(synchronous) £4l — Blocking &I
ZSxH0| AL SAH0| gate e

co=2 o
» Blocking send — £Al TEMAE
D A|X| 2 2+ [§7}X| block &
= Blocking receive — =4l TR M AL A HA|X| 7} QLS M7HX|
block &0 /=
B H|Z7|Al(asynchronous) E4I - Non-blocking &%=4
SRO| ACHE SXH0)| Q&S HIX| S

E
» Non-blocking send — £ Al & IXIE
A AL e (=N 72t 3‘.:*71|810|)

= Non- blocklng receive — A T2 M A= QB SHHA|X| S ALt
(null)Z 210 HLZ return. 2 Y2 A& e

B 7|4 SO0l Z2 {7t AHESH7 |7 Lt

42

H I 2 (Buffering)

B HAIX| 7/
o DT2NAZH nEte|= HAIX]E 230 ¢2HEl message queue(H )
o ME=0o M&E

oo

B buffer queuel| 151 B
1. §st22KBounded capacity) — 83tst Z 0|2 H{I{(Z 0] n)

—

= queue?} fullO| ™ sender= 7|Ct2{0 I:%F( locking).
2. B3t 2k Unbounded capacity) — 2%t Z10| Q| H I (0]| & A)

= Sender= A3 7|Ct2| K| E’;S(nonblockmg)
3. 2 82kZero capacity) - 2 30| HIH 7} g S.
= Sender receiver/t &H| E|0f 21 =4l W{7HX| 7|CHa{OF &t
- 24| £ (rendezvous).

43

3.5 IPC A|AEI AFY| - UNIXO| 28 22| &t

B Shared Memory IPC
» SR HEE MOIHE MY, id Htet
segment id = shmget(IPC_PRIVATE, size, S_IRUSR | S_IWUSR);
v id7} X|HStE S/ HEEE ZEM A0 HZE(attach)
shared_memory = (char *) shmat(id, NULL, 0);
» S HZEE MOIHEO 2, 27| (HYE read/write2t S X
sprintf(shared_memory, "Writing to shared memory");
» 38 022 E =2 MA0|AM X #H(detach)
shmdt(shared_memory);

B POSIX shared memory IPC
» shm_open() : SROI 22| 24K 4
» ftrunccate() : ZiH|2| 27| AH™
» mmap(): SRHZ2 HHE Z2 ML M2 S7HHE
= shm_unlink() : 280 22| 24X XA

44




Mach2| message passing

Windows@| IPC - Local Procedure Calls

B message passing — port(H| 2 etAQF ZH2)E A4S

O 2EA JBEHAX] HE - H YA F port2tl £ E
» Advanced Local Procedure Call(ALPC) 0| &
u D'”A|X| I|_-I A|J\Eﬂ 25 — Connection Sereer
= msg_send() - O 28t L) H& | request | Comnection | Handle
« msg_receive() — H LEtA 24l Rert
= msg_rpc() — remote procedure call
- port_allocate() — 0 Qg2 A4 e
Server Handle
Communication Port
Shared
Section Object
(< =256 bytes)
- ZF2 HA|X]: port°l HAIX| 7 0|8 -0 2 HAIX]: ME 7 22I0|HE
- Ci82F | A|X|: 38 section object 0| & FASIHEN HZAPIALE
45 46
=
3.6 22}0|AHE-AMH A|AHIOA O] EAI Sockets
B A socket

B 7 (Sockets)
B 27 T2 A|X = ZE(Remote Procedure Calls)

B 10| Z(pipes)

a7

. %% Z2% 7t S410] A Z &= ST (endpoint)
» P TR EEMS Of QM AEE

. IPFEALE AAHS 712|2

- HE HSE ST A AR T2 AR A

host X
(146.86.5.20)

socket
(146.86.5.20:1625)

web server
(161.25.19.8)

¥ v

IP address port

socket
(161.25.19.8:80)
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Remote Procedure Calls

B Remote procedure call (RPC)

» HEI0 HAEL|O A AL ZEMAZF 7H0|| procedure
2 FA3Iet Ao 2 IPC 7|HE S oA E
B Stubs

0=

bu
-+
ret
0

calls

» MHo| TEA|IXO ot {1 A &S LA F= Z 2 A|X{(proxy)
client process server process
P (RPC)
client stub server stub
- network
client OS \ server OS

XDR (external data representation)

= The client-side stub — QI ZAAHO| ZEE %7,
7= 2™ 753 "tAlo 2 ME=(marshal)
= The server-side stub — B A| X| £=A1, H=EI HA|X| S{A|,
MHOIM 283 T2 AN 2E510 =Hsto Zat ™

—

A

a4

o

Pipes
B I}0[ Z(pipe)
» RN ZRMATME S4I0] THSBIEE HEYX Gg

B OALS

« E A ghak CHEFSE(unidirectional) == 2FEESH (bidirectional)
 XEISE EAO| AR BHO| S (half-duplex) EE= F 0| = (full-duplex)
» SASHE £ EZEMA ZH0| SET A (0 F2-X14A) B2 o F
» HERIA &4 7ts o2

m QB I}H0| = (ordinary pipe)
» MEStZZMADEEZ Tt

» BE DR NATOO|ZE HE5ta, At T2 A E Y5t
0| ZE ALESI0] AHA 2 M A0 4
B X|J I}O|Z(named pipe)
= OO|Z EYS 7HAH, 2SO TN =X
» X|B OMO|ZE MESte Z2MAS2 BE-AHA A7 HQSHK| §&

(o=
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dt Pipes (Windows®2] anonymous pipe)

B YAMXE-AHXHE R F ZENA 7HO] A2 5 &
= Producere= 3t& E(write-end)S. 2 M T E &

» Consumerg CHE X E(read-end)0f| A 97| & &
B Ut pipes tHEeF S4E 7hs
B EANSHE £ ZRMAL 20 XHA BA 7 Tt

» 22T pipeZt XA O A EXE0 SR E
parent child
fd[1] fd[0] fd[1] fd[0]
|c|ose cIose‘
*‘( pipe O ‘7(J
write-end ° p———
fd[0] : read UNIX : pipe() A|2El S =

fd[1] : write Windows : CreatePipe()
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X|H(Named) Pipes

Ut pipesiCt 223t 7|5 T3
X% pipets 2f81SE A1 7Hs
2o 227 Ze 8

oj2f T2 M AS0| K| pipeS AB2L0] E4I 7Hs

UNIXO| A= FIFO E2= It 2
» half-duplex ¥HtsE M4 gt

O oo - o% [=]
» SAO YstoZ MEsl{H T JHo| FIFO ojYo| Za
» mkfifo()& AHE510] FIFO I A
B Windows< full-duplex FgisF &
H

-

FE

or

e
olr

» CreateNamedPipe() AF235}0] A A

o
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