i (A) Quan ly qua trinh

= Khai niém co ban

= Dinh thai CPU

= Cac tac vu cd ban

= SU' cOng tac gilra cac qua trinh
= Giao tiép gilra cac qua trinh

Khoa Khoa h_OC & Kj; thu.é‘t %/ymalieudientucntt
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i Khai niém cc ban

= Hé thong may tinh thutc thi nhiéu chudng trinh
khac nhau
= Batch system: jobs
= Time-shared systems: user programs, tasks

= Job ~ process

s Qua trinh (process)
= MmOt chueng trinh dang thuc thi, bao gom:

« 7ext section (program code), data section (chlra
global variables)

= Hoat dong hién thai: program counter (PC),
process status word (PSW), stack pointer (SP),
‘BK memory management registers

TP.HCM

Khoa Khoa hoc & Ky thuat Mgy, tinh. "
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i Thu'c hién chuong trinh

Source
file 1

Source
file 2

Assembler
or
Compiler

Source
file 3

BK
TP.HCM
CuuDuongThanCong.com

Khoa Khoa hoc & Ky thuat Mgy tinh

Object
module 1
3 Object .
module 2 Linker
Object
module 3
Process
image in
memory

Executable

—  binary file

(load module)
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& Chu'ong trinh > qua trinh

= Chuang trinh thutc thi co dinh dang /oad module ma trinh nap
(loader) “hieu” dugc
e Vidu: dinh dang elf trong Linux
= Layout luan ly cua process image

Process image in

Executable binary file main memory

(load module)

—F
start address program
program code
code
>
data
data
stack

BK
TP.HCM
CuuDuongThanCong.com Kh oa Kh oa h _OC & K}‘," th u-é‘t %/ymalieudi entucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

i Khd@i tao qua trinh

s Cac budc hé diéu hanh khdi tao 1 qua trinh
= Cap phat dinh danh duy nhat (process number hay
process identifier, pid) cho qua trinh
= Cap phat khdng gian nhé dé nap qua trinh

= Khdi tao khoi dir liéu Process Control Block (PCB)
cho qua trinh
= PCB la ndi hé diéu hanh Iuu cac thong tin vé qua trinh
= Thiét 1ap cac mai lién hé can thiét (vd: sap PCB
vao hang dgi dinh thdi,...)
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$ Trang thai cia qua trinh

s Cac trang thal cua gua trinh (process
state):
= new. qua trinh vira dugc tao
= ready: qua trinh da co du tai nguyén, chi
con can CPU
= /unNning.: cac lénh cua qua trinh dang ducoc
thuc thi

« waiting: hay la blocked, qua trinh dgi I/O
hoan tat, hay dagi tin hiéu.

= terminated: qua trinh da két thuc.
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Trang thai qua trinh (tt.)

= Chuyén ddi gilia cac trang thai clia qua trinh

terminated

/O or
event wait

I/O or event
completion

e b-'lzokc'zkgd :
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Trang thai qua trinh (tt.)

= Chuyén doi gilra cac trang thai cia qua trin

terminated

Active States

interrupt

~. .« 1/Oor4dvent /O or
e complefon event wait
Suspended
ready T,

v, T

. Suspended .
) States -+ ;
BK Suspended ........... T
TP.HCM blocked — /  SESREIEER e
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i Vi du ve trang thai qua trinh

xtestex/ = Chudi trang thai cla

'{“ main(int argc, char™* argv) qua trinh test nhu sau
printf(*Hello world\n"); (truong hgp tot nhat):
exit(0); = New

} = ready

Bién dich chuong trinh trong Linux = running .

gcc test_c -0 test [ | Waltlng (dO Chd I/O khl

goi printf)
Thutc thi chugng trinh test = ready
-/ test = running

Trong hé théng s& cd mét qua trinh test = terminated

dudc tao ra, thuc thi va két thuc.
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i Process Control Block (PCB)

s D3 thay l1a moi qua trinh trong hé
thong déu dugc cap phat mot
Process Control Block (PCB)

process

ointer
P state

= PCB la mot trong cac cau tric dir

liéu quan trong nhat ctia hé diéu
hénh program counter

process number

registers

Vi du layout cua mot PCB: —
(trudng pointer dung dé lién memory limits
két cac PCBs thanh mot linked list of open files
list)
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*Chuyen ngir canh(context switch)

BK
TP.HCM

NgLf canh (context) cua mot qua trinh la trang thai
cua qua trinh

Ngif canh clia quéa trinh dugc biéu dién trong PCB cla
no

Chuyén ngir canh (context switch) la cdng viéc giao
CPU cho qua trinh khac. Khi d6 can:

lvu ng{ canh cua qua trinh cti vao PCB cua no

nap ngl canh tur PCB clia quéa trinh mai dé qua trinh
mdi thuc thi

Khoa Khoa hoc & Ky thuat Mgy, tinh.
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Chuyén ngir canh(tt.)

process P,

operating system

interrupt or system calll

process P,

executing / l

-

> idle

save state into PCB,

reload state from PCB,

/

interrupt or system calll

|

—

save state into PCB,;

reload state from PCB,

- idle

executing

> idle

CuuDuongThanCong.com

executing \
BK
§-

Khoa Khoa hoc & Ky thuat Mgy, tinh.
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!L Yéu cau d6i véi hé diéu hanh

Pé quan ly cac qua trinh, OS can:

= HO trg thuc thi ludn phién gitra nhiéu qua trinh
= Hiéu suat si’ dung CPU
= Thdi gian dap Ung

= Phan phdi tai nguyén hé thong hgp ly
= tranh deadlock, tri hoan vo han dinh,...

= Cung cap cd ché giao ti€p va dong bo hoat dong
cac qua trinh

= Cung cip ccd ché ho trg user tao/két thic qua
trinh
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Quan ly qua trinh

= Vidu: Cac hang dgi  cicees

N
running —I—) 7 process number
ready
11 4 2 17
waiting
> >
19 11 Co gi sai trong vi du?
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i Pinh thdi qua trinh

= Tai sao phai dinh thai?
=« Multiprogramming
= CO nhiéu qua trinh phai thuc thi luan phién nhau
= Muc tiéu: cuc dai hiéu suat s dung cua CPU
= Time-sharing

= Cho phép users tucng tac vai qua trinh dang thuc
thi

= Muc tiéu: t&i thiéu thdi gian dap Uing
= Cac bo dinh thoi (scheduler)
« Cac hang doi dinh thoi (scheduling queue)
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Cac hang dgi dinh thoi

Job queue
Ready queue
Device queues mag

ready
queue

tape
unit 0

mag
tape
unit 1

disk
unit 0

terminal
unit O

CuuDuongThanCong.com

queue header PCB, PCB,

head >

il o registers registers
head T——=

tail —
head +T—=

tail ] PCB, PCB,. PCBg

/ B

head 4

2l ‘\

PCB;

head —T—» ~ 1

@il

Khoa Khoa hoc & Ky thuat Mgy, tinh.
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$ Medium-term scheduling

= DOi khi hé dieu hanh (nhu time-sharing system) co thém
medium-term scheduling dé diéu chinh mic do
multiprogramming cua hé thong
m Medium-term scheduler
= chuyén qua trinh tir bd nhd sang dia (swap out)
= chuvén aud trinh tr dia vao bo nhd (swab in)

swap in partially executed swap out
swapped-out processes r |

memory

__ymemory [ \
p  ready queue CPU » end

o I/O waiting
queues
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i Cac tac vu doi vaéi qua trinh

(1) Tao qua trinh mdi (process creation)

= MOt qua trinh ¢ thé tao qua trinh mdi thong
qua mot system call (vd: ham fork trong
Unix)
= Vi du: (Unix) Khi user dang nhap hé thong, mot
command interpreter (shell) sé dugc tao ra cho
user
= Qua trinh dugc tao la qua trinh con cua qua
trinh tao (qua trinh ¢/a). Quan hé cha-con
dinh nghia mot cay qgua trinh.
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ay qua trinh trong Linux/Unix

= Vidu: oot I
pagedaemonl swapper I init I

bash I bash I bash I
gcc I Is I mkdir I I grep I

Khoa Khoa hoc & Ky thuat Mgy, tinh.
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‘_LCéc tac vu ddi véi qua trinh (tt.)

Tao qua trinh mai (tt.)

= Chia sé tai nguyén cua qua trinh cha: hai
kha nang
= Qua trinh cha va con chia sé moi tai nguyén
= Qua trinh con chia s&€ mot phan tai nguyén cua
cha
= Trinh tu’ thuc thi: hai kha nang
= Qua trinh cha va con thutc thi déng thai
(concurrently)

= HE diéu hanh chi cho qua trinh cha chay khi qua
trinh con két thuc.
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i Cac tac vu déi véi qua trinh (tt.)

Tao qua trinh mdi (tt)
= Khong gian dia chi (address space): hai kha
nang
= Khong gian dia chi cua qua trinh con dugc nhan
ban tu cha (con c6 cung code va data nhu cha)

= HEé diéu hanh sé cap cho 1 chudng trinh mdi
(qua trinh con).
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$ Vé quan hé cha/con

= Vi du trong UNIX/Linux
= Qua trinh goi fork() dé tao mot qua trinh méi
= Qua trinh mdi (con) goi exec() dé nap va thuc thi
mot chudng trinh trong khong gian nhd cua no
= Qua trinh cha lam viéc khac, vi du: goi wait() dé dgi
con xong

parent resumes

wait/
A
@ | bong bo
child exec()
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Vi du: Tao process vai fork()

#include <stdio.h>

#include <unistd.h>

int main (int argc, char *argv[]) {
int return code;
/* create a new process */
return code = fork();

if (return code > 0) {
printf (“This is parent process”) ;
wait (NULL) ;
exit (0);

}

else if (return code == 0)

{
printf (“This is child process”) ;
execlp(“/bin/l1ls”, “1ls”, NULL) ;
exit (0) ;

}

else {
printf (“Fork error\n”);
exit(-1);
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Cac tac vu doi voi qua trinh (tt.)

(2) Két thuc qua trinh
= Qua trinh tu két thuc
= Qua trinh két thic khi thuc thi Iénh cudi va goi system
routine exit

= Qua trinh két thuc do qua trinh khac (co6 du quyeén,
vd: qua trinh cha cta nd)
= Goi system routine abort vGi tham so la pid (process
identifier) cla qua trinh can dugc két thuc
= Hé diéu hanh thu hoi tat ca cac tai nguyén cua qua
trinh két thuc (vung nhd, 1/0 buffer,...)
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i Cong tac gilra cac qua trinh

= Trong qua trinh thuc thi, cac qua trinh cd thé cdng tsc
(cooperate) dé hoan thanh cdng viéc
= Module hoa
= Xay dung mot phan mém phdc tap bang cach chia thanh cac
module/process hgp tac nhau
= Cac qua trinh cong tac dé
= Chia se di liéu (information sharing)

= Tang toc tinh toan (computational speedup)
= NEu hé thong co nhiéu CPU, chia cong viéc tinh toan thanh nhiéu
cong viéc tinh toan nhé chay song song

= Su cOng tac gilra cac qua trinh yéu cau hé diéu hanh
cung cap cd ché dong bo hoat dong (chucng 3) va co
ché giao tiép cho cac qua trinh
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Bai toan producer-consumer

= Bai todn tiéu biéu vé su cdng tac gilia cac qua
trinh:

= Producertao ra cac dU lieu va consumer tiéu thu, sur
dung cac dir liéu do. Su trao doi thong tin thuc hién

qua buffer
. . kich thuGc buffer vo han
(khong thuc te).
. . kich thudc buffer co han.

= Producer va consumer phai hoat ddng dong bo vi
= Consumer khong dudc tiéu thu khi producer chua
san xuat
= Producer khéng dugc tao thém san pham khi
buffer day.
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ilnterprocess communication (IPC)

= /PCla ca ché cung cap bdi hé diéu hanh
nham giup cac qua trinh giao ti€p voi
nhau

= Hai mo hinh cho IPC
= Truyén thong diép (Message passing)
= Dung bo nhé chung (shared memory)

Khoa Khoa h_OC & Kj; thu.é‘t %/ymalieudientucntt
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Message passing system

= Lam thé nao dé cac qua trinh giao tiép nhau?
Cac van deé:
= Naming
= Giao tiép truc tiép
send(P, msqg): gui thong diép dén qua trinh P
receive(Q, msg): nhan thong diép dén tu qua trinh Q
= Giao ti€p gidn tiép: thong qua mailbox hay port
send(A, msg): gui thong di€p dén mailbox A
receive(B, msq): nhan thong diép tu mailbox B
= Synchronization: blocking send, nonblocking send, blocking receive,

nonblocking receive
= Buffering. dung queue dé tam chira cac message

= Zero capacity (no buffering)
= Bounded capacity: d6 dai cia queue la giGi han
= Unbounded capacity: do dai cia queue la khdng gidi han
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i Giao tiép trong hé thong client-server

= Sockets
= Remote Procedure Calls (RPC)
= Remote Method Invocation (RMI)
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Socket

m Socket

= Dau cudi (endpoint) cua mot
kénh giao tiép

= Cd ché giao ti€p murc thap (low- (146.56.6.20)
level), guri nhan mot chuodi byte
dir liéu khong cau tric
(unstructured stream of bytes)

= Giao ti€p qua socket:

connectionless va connection-
oriented

= Lap trinh socket

= Berkeley socket (BSD
socket), WinSock

socket

(146.86.5.20:1625)
web server

(161.25.19.8)

socket
(161.25.19.8:80)
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Ca ché gui/nhan qua socket

Ham thu' vién | Dién gidi

(0 Tao mdt socket
0 Gan dia chi cuc b6 vao mot socket
0 Thiét I1ap do dai queue

(server) Cho két nbi dén tu client

O (client) két noi dén mot server
0 GUi dit liéu qua kénh giao tiép da thiét 1ap
0 GUi dir liéu dén mét dia chi
0 Nhan dif liéu qua kénh giao tiép da thiét 1ap
0 Nhan di{ liéu dén tu mot dia chi
O bong két noi
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Process A

socket()

y

bind()

y

sendto()/

recvfrom()

Connectionless Transport Service

Process B

socket()

y

bind()

y

Y

close()

sendto(socket, buffer, buffer_length, flags, destination_address,

addr_len)

recvfrom(socket, buffer, buffer_length, flags, from_address,

addr_len)

CuuDuongThanCong.com

N

b d

Khoa Khoa hoc & Ky thuat Mgy, tinh.
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close()
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*Connection-oriented Transport Service

Server
socket() bind() listen() accept() recv() send() close()
| ! \
I / \
| I \
A | communication
| | / \
Ly i ¥
socket() connect() > send() recv() close()
Client

= send(socket, buffer, buffer_length, flags)
s recv(socket, buffer, buffer_length, flags)
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Remote procedure call

m Remote procedure call (RPC)
= Cho phép mot chuong trinh goi mot thd tuc nam trén
may tinh 6 xa qua mang.

= Cac van dé khi hién thuc RPC
= Truyén tham so va két qua tra vé cua IGi goi thu tuc

= Chuyén doi dif liéu khi truyén trén mang (data
conversion)

= K€t noi client dén server
= Bin dich chuong trinh

= Kiém soat I0i

= Security
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So do hoat dong cua RPC

cho két qua tra vé

(suspended)
Client / ———————————————
Goi remote \N L
procedure Ket qua tra ve
Request Reply
Server |-=—--———————————-—- [ -
(blocked) Goi thu tuc cuc bo (blocked)

va tra vé két qua
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Luu do thu'c hién RPC

Client

return reply call request

T ;

Server

call request return reply

Client Stub

message to parameter
parameter to message

? l

I ;

Server Stub

message 1o parameter
parameter t0o message

TRANSPORT
(0OS 1)

receive send

: !

TRANSPORT
(OS 2)

receive send

: !

BK T 2
TP.HCM
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iTruy‘én tham s6 trong RPC

ns Marshalling
= qui tac truyén tham s va chuyén doi dir liéu trong RPC bao
gdm ca déng goi di liéu thanh dang thirc cd thé truyén qua
mang may tinh..
= Bi€u dién dir liéu va kiém tra ki€u di liéu
= DU liéu dudc biéu dién khac nhau trén cac hé théng
khac nhau
« ASCII, EBCDIC
= Vi du biéu dién 32-bit integer trong may:
big-endian — most significant byte tai high memory address
(Motorola)

little-endian — least significant byte tai high memory address
(Intel x86)

= Dang biéu dién XDR (External Data Representation): bi€u
dién dir lieu machine-independent
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iTruy‘én tham so trong RPC (tt.)

Client machine Server machine

Client process | Server process
1. Client call to ,
procedure Implementation 6. Stub makes
of add local call to "add"
_ Server stub _
L K=addd) — Client stub — L k=addl)
« n ‘/—// \ - 1 n
proc: "add proc: "add
int: val() 5 Stub builds int.—val() ©. Stub unpacks
int: val(j) message it val(j) message
A
_ proc: "add" 4. Server OS
Client 0S |nt val(i) Server OS5 hands message
\_ int:__val() . to server stub
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3. Message is sent

across the network

Khoa Khoa hoc & Ky thuat Mgy, tinh.

lieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

BK
TP.HCM

Qua trinh thuc hién RPC

DUng dynamic binding dé
xac dinh port number cua

RPC X
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client

user calls kernel
to send RPC
message to
procedure X

kernel sends
message to
matchmaker 1o
find port number

messages

From: client
To: server
Port: matchmaker

kernel places
port Pin user
RPC message

kernel sends
RPC

kernel receives
reply. passes
it to user

server

Re: address
for RPC X

From: server
To: client
Port: kernel
Re: RPC X
=t

From: client
To: server

Port: port P
<cantents>

From: RPC
Port: P
To: client
Port: kernel
<output=

lieudientucntt

matchmaker
receives
message, looks
up answer

k i

matchmaker
replies to client
with port P

daemon
listening to
port P receives
message

¥

daemon
processes
request and
processes send
output
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& Remote method invocation

s Remote Method Invocation (RMI)
= Cho phép mot chuong trinh Java co thé goi mot
phucng thic (method) cia mot dor tuong o xa,
nghia la mot doi tugng & tai mot may ao Java khac

JVM

JVM

Java @-
program

@

Ll
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Marshalling tham so6 trong RMI

client remote object

val = server.someMethod(A,B) boolean someMethod (Object x, Object y)

{

implementation of someMethod

!

stub  |marshalling unmarshalling| skeleton

A, B, someMethod

| boolean return value |

Phuong thirc dugc triéu goi cé dang sau:
boolean someMethod(Object x, Object y)
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