Chuong 7

Tién trinh (Process)
Phin 1: Quan ly tién trinh
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NOi dung

e Khai niém tién trinh

— Cac trang thai cla tién trinh
— Khai diéu khién tién trinh PCB
— Tao va két thuc tién trinh

* Diéu phdi tién trinh

* Lién lac gitra cac tién trinh

* Dong b tién trinh

 Deadlock




Khai niém tién trinh

* Process —tién trinh : La chuong trinh dang thuc
thi
— Chuong trinh (program) : tinh
— Tién trinh (process) : dong

e MOt tién trinh bao gom ?




0
ma -
N stack
251000
process 1 1
300000 1
process 2
heap
420000 data
Process 3 |
\\\ code
650000 o
Empty Space
1280000
‘“ B, THT2020 RAM

HOCHIMINH QITY

-——=>

Program Countew{

Registers




@

Cac trang thai cua Tién trinh

admitted interrupt exit terminated

scheduler dispatch

I/O or event completion I/O or event wait

® As a process executes, it changes state
¢ new: The process is being created
¢ running: Instructions are being executed
¢ waiting: The process is waiting for some event to occur
¢ ready: The process is waiting to be assigned to a processor
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Cac trang thai cua Tién trinh
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Process Control Block (PCB)

* Puoctao va quan ly boi OS

Information associated with each process

(also called task control block) process state
m Process state — running, waiting, etc process number
m Program counter — location of instruction to program counter

next execute

m  CPU registers — contents of all process- registers
centric registers

m  CPU scheduling information- priorities, memory limits

scheduling queue pointers

= Memory-management information — memory list of open files

allocated to the process

m  Accounting information — CPU used, clock

time elapsed since start, time limits

A m |/O status information — I/O devices allocated
to process, list of open files
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Process Control Block (PCB)

* Quan ly tién trinh

 Piéu khién cac tién trinh
— Cho phép cac tién trinh thuwc thi

— Ngat cac tién trinh

— Lwu trang thai cua cac tién trinh




Chuyén ngir canh (Context Switch)

process P, operaling system process P,

interrupt or system call

-

executing
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B save state into PCB,

idle

reload state from PCB, 1
> idle interrupt or system call k executing
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save state Into PCB,

idle

> reload state from PCB,
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Chuyén ngir canh (Context Switch)

« Khi CPU chuyén qua tién trinh khac, hé théng
phai luu lai trang thai cda tién trinh cli va nap
tié€n trinh mai goi la chuyén ngit canh

* Ngi* cdnh cla 1 tién trinh dwoc thé hién
thong qua PCB

* Hé thong phai mat th&i gian chuyén ngiy
canh
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Cac thao tac trén process
Tao tién trinh
e MOt tién trinh tao ra mot/nhiéu tién trinh mdai

- Chia xé tai nguyen dung chung
Cac tién trinh cha va con cung chia xé chung céc tai nguyén
Tién trinh cha chia xé 1 phan cho céc tién trinh con
Tién trinh cha khéng chia xé cho cac tién trinh con
- THuc thi cic tién trinh
Tién trinh cha va con thyc thi déng thoi
Tién trinh cha sé doi tién trinh con thuc thi xong
- Khong gian dija chi
Tién trinh con sé& sao chép toan bd dia chi clia tién trinh cha
Tién trinh con sé duwgc nap trong khéng gian dija chi cta tién trinh cha

e Tién trinh cha tao cac tién trinh con => tao cdac tién trinh
A chdu=>hinh thanh cay tién trinh (Linux)
{i'H:::w:;‘::::o,
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Cac thao tac trén process
Tao tién trinh

login kthreadd sshd
pid = 8415 pid = 2 pid = 3028
bash khelper pdflush . sshd
pid = 8416 pid = 6 pid = 200 pid = 3610

tcsch

emacs
ps pid = 4005

pid = 9298 pid = 9204
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Cac thao tac trén process

Tao tién trinh
* Tién trinh dang chay goi mdt system call ciia OS
dé tao new process, va chi dinh chuwong trinh

chay trong new process
a Vidu trong UNIX/Linux

— System call fork() tao mot process mai

- System call execlp() dung sau fork() dé nap mét chuong trinh
mdi vao khong gian nhd cua process mdi
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Cac thao tac trén process
Két thuc tién trinh

e Tién trinh két thuc khi :
— Normal exit ( tw nguyén)
— Error exit (tw nguyén)
— Fatal error exit ( ép budc)
— Puoc két thic bai moét tién trinh khac ( ép budc)

e Goi mOt system call dé thuwc hién két thic mot
tién trinh
— Trong Unix : exit() => két thuc tu nguyén
kill() => két thiac ép budc




Cac thao tac trén process
Két thuc tién trinh

-Tién trinh thuc thi cdu 1énh cudi cung va glti yéu cau téi OS xda
no (Exit)
Dt liéu tir chwong trinh con truyén dén chuong trinh cha (WAIT)
Cac tai nguyén cla tién trinh con sé dwgc OS thu hoi
- Tién trinh cha cé thé két thac tién trinh con khi (ABORT)
Tién trinh con s&r dung vwgt qua cac tai nguyén hé thong
Cac cong viéc ma tién trinh con thuc thi khéng con can thiét
Néu tién trinh cha két thuc
OS sé khoéng cho tién trinh con tiép tuc thuec thi.
Cac tién trinh con sé& két thic tuan ty -
CASCADING TERMINATION




Cac thao tac trén process
Két thuc tién trinh

¢ MOt sO tinh hudng :
(1) Cha két thuc -> tat ca cac con két thuc

(2) Cha két thuc , nhung con chua két thac ->
orphan

(3) Con két thuc, nhung cha chua két thuc hoac
chwa goi ham wait() -> zombie

(4) Con bi treo, cha ch& con két thuc -> ca hai
con trong hé thong -> can két thic ép budc




Multiprocess Architecture

Chrome Browser
* Many web browsers ran as single process (some
still do)
— |f one web site causes trouble, entire browser can hang
or crash
* Google Chrome Browser is multiprocess with 3
categories

— Browser process manages user interface, disk and
network 1/0

— Renderer process renders web pages, deals with HTML,
Javascript, new one for each website opened

* Runs in sandbox restricting disk and network 1/0O, minimizing
effect of security exploits

— Plug-in process for each type of plug-in

{[H:x::‘.::.m ????? https://blog.chromium.org/2008/09/multi-process-architecture.html




Multiprocess Architecture
Chrome Browser

Image Name PID Command Line

Avira.Systray.exe 4372 "C:\Program Files\Avira\Launcher\Avira.Systray.exe" /connectToHost

avshadow.exe a20 "C:\Program Files\Avira\AntiVir Desktop\avshadow.exe" avshadowcontrol0_00000308

chrome.exe 1548 "C:\Program Files\Google\Chrome\Application\chrome.exe" --type=crashpad-handler "--user-data-dir=

chrome.exe 3080 "C:\Program Files\Google\Chrome\Application\chrome.exe" --type=renderer --field-trial-handle=1232 4

chrome.exe 3184 "C:\Program Files\Google\Chrome'\Application\chrome.exe" --type=renderer --field-trial-handle=1232,4

chrome.exe 3408 "C:\Program Files\Google\Chrome'\Application\chrome.exe" --type=watcher --main-thread-id=4712 --o

chrome.exe 4108 "C:\Program Files\Google\Chrome\Application\chrome.exe" --type=gpu-process --field-trial-handle=12:

chrome.exe 4620 "C:\Program Files\Google\Chrome\Application\chrome.exe" --type=renderer --field-trial-handle=1232 4

chrome.exe 4716 "C:\Program Files\Google\Chrome\Application\chrome.exe"

chrome.exe 4908 "C:\Program Files\Google\Chrome\Application\chrome.exe" -—-type=renderer --field-trial-handle=1232 4

chrome.exe 2048 "C:\Program Files\Google\Chrome\Application\chrome.exe" --type=renderer --field-trial-handle=1232 4

chrome.exe 2696 "C:\Program Files\Google\Chrome\Application\chrome.exe" --type=renderer --field-trial-handle=1232,4
‘ chrome.exe 7208 "C:\Program Files\Google\Chrome\Application\chrome.exe" --type=renderer --field-trial-handle=1232,4
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Tham khao

Some of the Win32 calls for managing processes, threads, and fibers.
(tham khao Tanenbaum , p.920)

Win32 API Function Description
CreateProcess Create a new process
CreateThread Create a new thread in an existing process
CreateFiber Create a new fiber
ExitProcess Terminate current process and all its threads
ExitThread Terminate this thread
ExitFiber Terminate this fiber
SwitchToFiber Run a different fiber on the current thread
SetPriorityClass Set the priority class for a process
SetThreadPriority Set the priority for one thread
CreateSemaphore Create a new semaphore
CreateMutex Create a new mutex
OpenSemaphore Open an existing semaphore
OpenMutéx|T 2021 Open an existing mutex




Tham khao

* Some system calls relating to processes (tham khao

{?

Tanenbaum , p.737)

System call

Description

pid = fork( )

Create a child process identical to the parent

pid = waitpid(pid, &statloc, opts)

Wait for a child to terminate

s = execve(name, argv, envp)

Replace a process’ core image

exit(status)

Terminate process execution and return status

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

s = pause( ) Suspend the caller until the next signal
INDUSTRIAL |T_F|T 2021
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Bai tap

e Chrome Browser c6 thiét ké multiprocess vi ly
dogi?
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Chuong 7

Tién trinh (Process)
Phin 2: Cac giai thuit vé tién trinh




Multiprogramming va multitasking

e Batch systems

WANIANS A

CPU I0 | cru 10

CPU

* Pa chuvong (multiprogramming)

Job1

Job 2

CPU ->
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Multiprogramming va multitasking

* Pa nhiém (multitasking) hay time-sharing

2 D = s
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Time —e

Nhiéu process “cung dwoc” xt ly
thdng qua co ché chuyén doi CPU
Thoi gian moi lan chuyén daoi dién ra

A rat nhanh, da dé thay nhiéu process N




Process Scheduler

* Trong hé multiprogramming va multitasking,
bd diéu phoi (scheduler) thuc hién chirc nang
diéu phoi cac tién trinh
— Chon tién trinh duoc xtr ly bdi CPU trong sb cac
ti€n trinh dang cho dugc xur ly.

— Quan ly cac hang doi read queue, 1/0O device
queues

— Chuyén ngit canh




Piéu phoi dwoc thuc hién khi nao ?

* B diéu phdi can ra quyét dinh vao thoi diém :
— Khi mét tién trinh két thuc hay chuyén sang trang
thai blocked (ch&' 1/O, ...) => chon tién trinh nao
trong hang doi ready ?
— MOt ngat I/0O xuat hién tir mot thiét bj I/0 bao d3
hoan tat

— Ngat dinh ky xuat hién tr bd dé€m thoi gian




Piéu phoi dwoc thuwce hién khi nao ?

Hang doi Ready va /O waiting

D

- -
m*

« Hang doi Ready list : bao gdbm cac proccess & trang thai san sang tiép nhan CPU
« Hang doi Waiting list : bao gdm nhiéu hang doi - moi tai nguyén cé mét hang
doiriéng

\‘l Bliovs,, 7T 2021 N
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Muc tiéu diéu phoi

e Muc tiéu diéu phoi:
— Cong bang
« Khoéng cd tién trinh nao phai chd vo han
— Toi da thoi gian s& dung CPU (efficiency)
— Thoéng lwvong toi da (throughput)
« t8i da s6 cong viéc duoc xtr ly trong 1 don vi thoi gian
— Cuc tiéu thoi gian hoan thanh (turnaround time)

* L3 tdng thoi gian chd trong Ready List + thoi gian thue thi CPU +
thoi gian thue hién 1/0

— Cuc tiéu thoi gian chd (waiting time) trong Ready List
— Cuc tiéu thoi gian dap ing (response time )
— Dam bao tinh wu tién




Nguyén tac diéu phdi

* Nguyén tac diéu phdi ddc quyén va khdng déc
quyén
— Piéu phoi doc quyén (non-preemptive)
 Diéu phoi khdng can thiép vao thoi gian dung CPU cla
process (*)
+ thich hop véi hé xi Iy theo 16
— Piéu phoi khéng ddc quyén (preemptive)
 Diéu phdi cé can thiép vao thoi gian dung CPU cua
process (*)
* thich hop vdi hé thong tuong tac va real-time




T6 chirc diéu phoi

e Chuyén ngit canh
— Khi CPU chuyén sang thuc thi mét proccess khac, hé théng
phai lwu trang thai cua proccess hién tai va nap trang thai
cua proccess mai sé thuc thi
— Ngi* canh cia mdt proccess duoc biéu dién trong khéi PCB
cua proccess do

— Thoi gian chuyén ngit cdnh la 1 phi tén




Khao sat
cac chién luvgc diéu phoi
FIFO hay FCFS (first come first server)
Round Robin (phan phdi xoay vong)
Diéu phoi v&i dd wu tién
SJF (Shortest-job-first )

Chién lugc diéu phoi véi nhiéu mic do wu
tién




Chién lwoc FIFO

* Tién trinh vao Ready list trudc => duoc cap
CPU truoc

e CPU duoc giai phong chi khi
— tién trinh két thuc x& ly
— khi c6 mot yéu cdu nhap/xuat

Ready List

B —
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Chién lwoc FIFO

Tién trinh Thot didm vao R Thoi gian xir 1y

Pl 0 24
P2 1 3
P3 2 3
— Thi ty cdp phat CPU
P1 P2 P3
0 24 27 30

— Thoigiancho P1=0,P2=24-1 ,P3=27-2

— Thoi gian cho trung binh : (0+23+25)/3 = 16 miliseconds

INDUSTRIAL
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Chién lwoc FIFO

* Nhan xét:
— Thoi gian cho trung binh :

* Phu thudc vao thoi gian xtr ly cua cac proccess
e phu thudc vao th tu cua cac process trong RL (*)

— La giai thuat diéu phdi theo nguyén tac doc quyén
=> Giai thuat khong phu hop vdi hé time-sharing
=> Phu hop v&i batch systems




Round Robin

( phan phoi xoay vong)

e Cac process dugc xi ly xoay vong

— mot khoang thoi gian st&r dung CPU nhu nhau goi
la time quantum (hay time slice)

— Hét thoi gian quantum danh cho process, HDH thu
hoi CPU va cip cho process ké tiép trong RL.
Process dwoc dua trd lai vao RL chd dén lwot .

Ready List

run CPU

N M, T Hét timeslice




Round Robin

( phan phoi xoay vong)

Tién trinh Thoi diém vao R Thot gian xie 1y

Pl 0 24
P2 | 3
P3 2 3

— Né&u quantum = 4 miliseconds
— Th tu cip phat CPU

Pl P2 P3 Pl Pl Pl Pl Pl
0 4 7 10 14 18 22 26 30

— Thoigiancho P1=0,P2=3 ,P3=5
— Thoi gian cho trung binh : (0+6+3+45)/3 = 4.66 miliseconds

“l H:."..'w?l?.'#o; IT-FIT 2021
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Round Robin

( phan phoi xoay vong )

* CPU duwoc giai phong khi
— Hét thoi gian quantum
— Tién trinh két thac
— Tién trinh bi khéa

* Nhan xét :
— La gidi thuat diéu phoi khong déc quyén
— Thiét ké phu hop vdi time-sharing systems va Interactive
systems

— D0 dai cua quantum ntn cho hop ly ?
e Turnaround time also depends on the size of the time quantum




Round Robin

Do dai chia quantum ntn cho hop ly ?
q large = FIFO
g small = g must be large with respect to context switch, otherwise overhead is
too high

if the time quantum is extremely large, the RR
policy is the same as the FCFS policy. In
contrast, if the time quantum is extremely
small (say, 1 millisecond), the RR approach can
result in a large number of \context switches.

Thus, we want the time quantum to be large with respect to the context-
switch time._If the context-switch time is approximately 10 percent of the
time quantum, then about 10 percent of the CPU time will be spent in context
switching. In practice, most modern systems have time quanta ranging from

A 10 to 100 milliseconds. The time required for a context switch is typically less
" H than 10 microseconds; thus, the context-switch time is a small fraction of the
time quantum.




Piéu phadi v&i do wu tién
* MOoi tién trinh duwoc gdn mot dd wu tién

— D6 vu tién do hé diéu hanh qui dinh ( loai chwong
trinh, ngudi so hitu ,... )

* Tién trinh c6 d0 wu tién cao hon sé duoc dung
CPU trudc; Céc tién trinh cé do wu tién bang
nhau du’o*c sap lich theo FCFS

* C6 thé thyc hién bang Co ché doc quyén hay
khong ddc quyén

\‘l e, 1T 2021 .
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Piéu phaoi v&i do wu tién

®Vidu: (36 vutién 1 > d6 wu tién 2> d6 wu tién 3)

Tién trinh | Thoi diém vao RL | Do wu tién | Thoi gian xi 1y
Pl 0 3 24
P2 1 1 3
P3 2 2 3

St dung thuat giai doc quyen, thit tw cap phat CPU nhu sau :

Pl P2 P3
0 ‘24 27 30
Str dung thuat giai khong doc quyen, thit ti cap phat CPU nhuw sau :
P1 P2 P3 Pl
‘1 7 30

IT-FIT 2021 0




‘ Minh hoa d6 wu tién (khongddc quyén)

Piéu phaoi v&i do wu tién

{A!

0:00 P1 vao, P1 dung CPU

0:01 P2 vao (dd uu tién cao hon P1)

P2 danh quyén dung CPU

0:02 P3 vao (do uu tién thap hon P2)
10/P3.khong danh dudc quyéndimg €PU

P | Ty | Priority CPU burst P TT WT
P1| O 24 P1 30 0+(7-1)
P2 0 3 P2 4-1 0
P3| 2 1 3 P3 7-2 4-2

AVQWT - (6+0+2)/3 - 266
PL|P2| P2 | P3 P1
0O 1 2 4 7 30

0:4 P2 két thuc, P3 dung CPU
0:7 P3 dirng, P1 dung CPU

0:30 P1 dirng




Piéu phaoi v&i do wu tién

* Nhan xet :

— Cac tién trinh cé d6 wu tién thap cd thé phai cho
CPU v6 han !
=> Giai phap ? Aging




Cong viéc ngan nhat - SIF
(Shortest-job-first )

Ready List

P1
(can 5 chu ky)

P3
(can 7 chu ky)

IIIIIIIIII
IIIIIIIIIIII
IIIIIIIIIIIII

La mot dang do uu tien dac biét vai do uu tién

p = thdi_gian_con_lai(Process;)

> (6 thé cai dat doc quyen hoac khdng doc quyén

IT-FIT 2021
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Cong viéc ngan nhat - SIF
(Shortest-job-first )

‘ Minh hoa &JF (doc quyén)(1)

P I CPU burst P TT WT
P1 0 24 P1 24 0
P2 1 3 P2 27 24-1
P3 2 3 P3 30 27-2

Avgyt = (23+25)/3 = 16

P1 P2 | P3
0 24 27 30
0:00 P1 vao, P1 dung CPU 0:24 P1 két thiic, P2 dung CPU
0:01 P2vaoRL 0:27 P2 dirng, P3 dung CPU
‘A 0:02 P3 vao RL 0:30 P3 dirng




Cong viéc ngan nhat - SIF
(Shortest-job-first )

‘ Minh hoa &JF (d6c quyén)(2)
—

0

0:00 P1 vao, P1 dung CPU

0:01 P2 vao
0:01 P3 vao

0:24 P1 két thuc, P3 dung CPU

P JTp— CPU burst P wWT
P1 0 24 P1 24 0
P2 1 3 P2 29 26-1
P3 1 2 P3 26 24-2
AngT - (24"‘22)/3 = 15¢33
P1 P3 | P2
24 26 29

0:26 P3 dirng, P2 dung CPU
0:29 P2 dirng




Cong viéc ngan nhat - SIF
(Shortest-job-first )

‘ Minh hoa &JT (khéngddc quyén) (1)

P fTpE— CPU burst P TT WT
P1 0 24 P1 30 0+(7-1)
P2 1 3 P2 4-1 0
P3 2 3 P3 7-2 4-2

AVQWT = (6"‘0"‘2)/3 = 2.66
P1| P2 | P3 P1
0 1 4 7 30

0:00 P1 vao, P1 dung CPU

0:01 P2 vao (do uu tién cao hon P1)
P2 danh guyén dung CPU

0:4 P2 két thuc, P3 dung CPU
0:7 P3 dirng, P1 dung CPU
0:30 P1 dirng




Cong viéc ngan nhat - SIF
(Shortest-job-first )

‘ Minh hoa &JT (khéngddc quyén) (2)

P [ CPU burst P TT wT
P1 0 24 P1 33 0+(10-1)
P2 1 P2 6 0
P3 3 4 P3 10 6-3
AVQWT = (9"‘0"'3)/3 =4
P1|P2 P2 P3 P1
0 1 3 6 10 33

0:00 P1 vao, P1 dung CPU

0:01 P2 vao (dd uu tién cao hon P1)
P2 danh quyén dung CPU

0:03 P3 vao (doé uvu tién < P2)

10,P2:danh quyén dung CPU

0:6 P2 két thuc, P3 dung CPU
0:9 P3 dirng, P1 dung CPU

0:33 P1 dirng

Trén Hanh Nhi




Cong viéc ngan nhat - SIF

(Shortest-job-first )
Minh hoa 8JI' (nhi€u chu ky CDU)

P | Torivere | CPUL I01 | I01 | crPU2 || 102 | 102
burst R T burst R T
P1 0 5 R1 2 2 R2 2
P2 2 1 R1 10 1 R1 4
P3 10 8 R2 1 0 Null 0
PV 1p1|p2 P2 | P3| P1 | P3
2 3 14 15 17 21
R! . p2 | Pt | P2 |
3 13 15 19
"z P1 [ P3

N

IT-FIT 2021
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Bai tap

Bai tap: Hay diéu phoi
CPU: SJF khéng déc quyén. R1,R2: FIFO

Ti€n Thoi di€m 10 lan 1 10 lan 2
t]_‘i]]l] Vfll} RE‘H[]}" CPU1 CPU2
list Thoi | Thiet Thoi | Thiet
gian bi gian bi
P1 0 S 5 R1 1 0 Null
P2 2 1 S R2 2 5 R1
P3 10 6 5 R1 2 3 R2
P4 11 3 20 R2 0 0 Null
10,128 /2005 Trén Hanh Nhi 7
N0 H, o




Cac giai thuat khac

* Multilevel Queue Scheduling

— Cac process duoc phan loai va cd queue riéng cho moi
nhom va c6 Thuat toan 1ap lich cho moi queue
* foreground (interactive) : dung RR

* background (batch) : dung FCFS
— B0 lap lich thuc hién phan lich theo

* Dya trén do wu tién cua cac process trong cac queue : cac
process thudc nhom foreground co d6 vu tién cao hon
background

* Dung time slice — moi queue nhan c6 dinh mot lwgng thoi
gian dung CPU . VD, 80% thoi gian CPU danh cho cac process
thudc queue foreground .




Cac b0 diéu phoi khac

* Multiple-Processor Scheduling
* Real-Time CPU Scheduling

Tham khao : Silberschatz, p. 278




Operating-System Examples

Silberschatz, p.290
* Linux
* Windows

\‘l e, 1T 2021
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Burst Time
10
29
3
A 7
P 12 ,
« Tat ca déu dén & thaoi diém 0
= Xeét cac giai thuat FCFS, SFJ, va RR vdi quantum time =
10
= Giai thuat nao cho
= thdi gian doi trung binh nho nhat?
= thong nang cao nhat?
= thai gian quay vong trung binh ctia process nho nhat?

BK
TP.HCM
A 18-Jan-16 Khoa Khoa hoc & Ky thuat May tinh

\‘l Blioss, AT 2021
.............

66

53




TOm tat

* Hé multiprogramming va multitasking
* BO diéu phoi (scheduler)
— Chtrc nang
— T6 chirc diéu phdi
— Muc tiéu dat ra cho chién lwoc diéu phoi
— Nguyén tac diéu phdi doc quyén va khéng déc
quyen
e Cac chién lvoc diéu phdi : FCFS, RoundRobin,
do wu tién, SJF




Lién lac gitra cac tién trinh
Interprocess Communication (IPC)

e Cactién trinh trong hé théng cé thé doc lap
hay co hop tac véi nhau

e Cactién trinh hop tac vdi nhau xuat phat tw
nhu cau :
— Chia sé thong tin
— Tang tdc d9 tinh toan
— C4u trdc module cta chwong trinh

* Khi hop tac, cac tién trinh can giao tiép voi
nhau




Lién lac gitra cac tién trinh

* Do moi tién trinh s& hi*ru mdt khong gian dija chi
riéng => HPH phai cung cap co ché lién lac giira
cac tién trinh

e Cacvan dé nay sinh trong lién lac gitra cac tién
trinh :

— Lién két twdng minh hay tiém an

— Lién lac theo ché dd déng b6 hay bat dong bd

— Lién lac gilra cac tién trinh trong 1 may tinh khac biét
vai lién lac gitra cac tién trinh gitra cdc may tinh khac
nhau




Cac co ché lién lac

* Signal

* Pipe

* Shared memory
* Message passing
* Socket

.
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Interprocess Communication

 Tham khao : Silberschatz, p 818
* Signals

— Signals can be sent from any process to any other
process, with restrictions on signals sent to
processes owned by another user

— informing a process that an event has occurred

— In Linux, signals have always been the main
mechanism for communicating asynchronous
events among processes

e, 1T 2021 .
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Interprocess Communication

* Signals
— Tin hiéu duoc sir dung dé théng bdo cho 1/nhiéu tién
trinh vé mot sy kiénnao d6 xay ra. Nhan xét :
* Mang tinh chat ko dong b6 ( 1 tién trinh khong biét trudc thoi
diém nhan tin hiéu)
e Thong bdo mot bién ¢b - khéng trao d6i data
— Tin hiéu cé thé phatra bdi:
* Phan cing ( vd 16i do cac phép tinh s6 hoc )
* Kernel gtti dén tt (thong bdo cé mot tbi /O ty do)
e MOt tt glri dén mot tt khac ( tt cha yéu cau con két thic )
* Ngudidung nhan phim (ctrl-C dé break tt)
— Xem danh sach cac signal dung kill —I
— MOi signal twong &ng vai 1 su kién

‘ v ‘
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Interprocess Communication

* Passing of Data among Processes
— Pipe
* unidirectional byte streams which connect the

standard output from one process into the standard
input of another process

* Ex. the shell which sets up these temporary pipes
between the processes.

Is | pr -l 20 -h test //linux
dir | sort /R //windows




Interprocess Communication

* Passing of Data among Processes

— shared memory

* fast way to communicate large or small amounts of
data

Shared memory

Typically, a shared-memory

region resides in the address space of the process creating the sharedmemory

segment. Other processes that wish to communicate using this sharedmemory

segment must attach it to their address space. Recall that, normally, the

operating system tries to prevent one process from accessing another process's

memory. Shared memory requires that two or more processes agree to remove

this restriction. They can then excbange information by reading and writing

data in the shared areas. The form of the data and the location are determined by

these processes and are not under the operating system's control. The processes
A are also responsible for ensuring that they are not writing to the same location

\‘i ¥ e simpltaneously.
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Interprocess Communication

* Passing of Data among Processes

— Message passing
* C4 thé dung trong méi truwong phén tan

process A M process A
1
shared i
2
process B M q—l process B ==
2 1
kernel M kemel
(a) (b)

IIIIIIIIIII -
\'H:gm;mg;v THIT 2021 (a) Message passing (b) Shared memory
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Interprocess Communication

e Trong shared-memory = chia sé bién chung
(thuvong duoc tao trong 1 process)

— ngudi l4p trinh &ng dung chiu trach nhiém tao, kiém
soat ...,

— nhiémvu cua OS chi la tao vung nhé chung.

* Trong message passing : trao d6i messages ; OS
chiu trach nhiém chinh

e =>0S cé thé ho tro ca 2 pp.

ATham khao : IPC share memory (http://www.cs.cf.ac.uk/Dave/C/node27.html)
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