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Trinh bay vé‘céc thanh ph{ip trong hé diéu hanh, cac dich vu ma h¢ diéy hanh cung C"fip, cac dinh nghia
ve 101 goi hé thong/chuong trinh h¢ thong va cau truc hé thong cia hé dic¢u hanh

Thuwe hién béi Trweong Pai hoc Cong nghé Théng tin, PHQG-HCM




MUC TIEU
. .
yd N\

® 1. Biét duwoc cac thanh phan cua he @

7 didu hanh —
—@ 2. Hiéu duwoc cac dich vu ma hé diéu —
/i

hanh cung cap

~\ e 3. Hiéu dwoc cau tric ciia mot hé diéu
— hanh
¢ &

Thwe hién béi Treong Dai hoc Cong nghé Thong tin, PHQG-HCM A




y

NOI DUNG
. .
y AN ,

Cac thanh phan cla hé diéu hanh »
Cac dich vu hé diéu hanh cung cap

L&i goi hé thong (System call)

Céac chuwong trinh hé thong (System

N

—

programs) 2 /S
o

_ 7
O\

BN =

C4u trac hé thong

@ ¢
\ ® ® /

Thwe hién béi Treong Dai hoc Cong nghé Thong tin, PHQG-HCM A

o




D\

F
CAC THANH PHAN CUA
HE DIEU HANH




y

1. Cac thanh phan ciia hé diéu hanh

» Quan ly tién trinh

* Quan ly bd nhé chinh

* Quan ly file

* Quan ly hé thdng I/0

* Quan ly hé thong Iwu trir thir cap
» Hé thong bdo vé

« Hé thong thdéng dich 1&énh

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM
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1.1. Quaén Iy tién trinh

» Tién trinh 13 gi?
Ti

én trinh khac chwong trinh & diém gi?

124 Task Manager - [m} X
File Options View
Processes Performance App history Startup Users Details Services
- 14% 88% 6% 5%
Name Status CPU Memory Disk Network
~
Apps (9)
> E Foxit Reader 9.0 (32 bit) 0% 30.0 MB 0 MB/s 0 Mbps
> @ Google Chrome (23) 56% 5124 MB 1.0 MB/s  12.9 Mbps
> @ Microsoft PowerPoint (32 bit) (3) 0% 29.9 MB 0.1 MB/s 0 Mbps
> * Microsoft Teams (32 bit) (5) 0% 343 MB 0 MB/s 0 Mbps
> E Picasa Photo Viewer (32 bit) 0.1% 0.7 MB 0 MB/s 0 Mbps
> [ settings 23% 6.9 MB 0 MB/s 0 Mbps
> u Sticky Notes (2) 0% 5.5 MB 0 MB/s 0 Mbps
? k4 Task Manager 0.8% 20.1 MB 0 MB/s 0 Mbps
> = Windows Explorer (2) 0.3% 47.0 MB 0.1 MB/s 0 Mbps
Background processes (55)
!3 Alps Pointing-device Driver 0% 0.1 MB 0 MB/s 0 Mbps v
ﬂ (~) Fewer details End task

o Thuwc hién b&i Trwdrng Dai hoc Cong nghé Thong tin, PHQG-HCM
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4 1.1. Quaén Iy tién trinh (tt)

Pé hoan thanh céng viéc, mét tién Cac nhiém vu chinh:
trinh can: « Tao va hay tién trinh
« CPU « Tam dirng/ thwe thi tiép tién trinh
* B6 nho « Cung cép cac co ché
« File - Déng bd hoat dong cac tién
- Thiét bj 1/0,... trinh

- Giao tiép gilra cac tién trinh

« Khdng ché tac nghén

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM ‘
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1.2. Cac thanh phan ciia hé diéu hanh

1
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1.2. Quan ly bo nh¢ chinh

® Resource Monitor
File Monitor Help

Overview CPU Memory  Disk Network

ews ¥

Physical Memory

EI Hardware Reserved . In Use . Modified . Standby D Free
388 MB 3141 MB 65 MB 489 MB 13 MB

Available 502 MB
Cached 554 MB
Total 3708 MB
Installed 4096 MB

Processes [ 84% Used Physical Memory (A (3) Vi
7

[l Image PID Hard Faults/sec Commit (KB)  Working Set (K... Shareable (KB) Private (KB) ~ Used Physical Memory 100% -
I:‘ POWERPNT.EXE 16668 1 386,456 257,008 42,208 214,800
I:‘ explorer.exe 6028 4 209,612 120,632 38,516 82,116
D chrome.exe 10556 il 742,612 89,272 12,508 76,764
I:l MsMpEng.exe 3204 24 345,248 67,088 12,244 54,844
I:‘ chrome.exe 10376 2 230,392 80,404 26,780 53,624
I:‘ chrome exe 3776 4 151,680 67,064 20,276 46,788
I:‘ chrome exe 1712 0 412,888 57440 10,960 46,480 60 Seconds 0%
[] googledrivesync.exe 3756 0 266,236 43,000 7,408 35,592 Commit Charge 100%
I:‘ chrome exe 16924 2 276,392 48,484 14,772 33,712 o
Maa : inaa 1an FIPEYS ~1n0an a ~1a0a

[T 3141 MB In Use H 502 MB Available [ 7\')

Hard Faults/sec

0% -
100

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM
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' 1.2. Quan ly b0 nhé chinh (tt)

« B6 nhé chinh |a trung tdm cua cac thao tac, xr ly

« P& nang cao hiéu suat str dung CPU, hé diéu hanh can quan ly bd nhd
thich hop

« Cac nhiém vu chinh:
« Theo déi, quan ly cac vung nhé trong va da cap phat
« Quyét dinh sé& nap chwong trinh nao khi cé ving nhé trong

« Cap phat va thu hdi cac vung nhé khi can thiét

Thuc hién béi Treong Dai hoc Cong nghé Théng tin, PHQG-HCM




' 1.2. Quan ly b0 nhé chinh (tt)

storage capacity access time
A a ,

_ . registers ﬁ A
5 1 z
— . i

) primary 7

£ | cache " storage i

Vi -

volatile i v
storage main memory
______________ ﬁ 1 e R
nonvolatile
storage nonvolatile memory secondary
AN [l | storage
[l v

hard-disk drives

[ —

optical disk .
) 5 [}
=2 Q tertiary g
=i i " storage -
magnetic tapes _
A\ \]
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' 1.2. Quan ly b0 nhé chinh (tt)

Level 1 2 3 4 5
Name registers cache main memory solid state disk magnetic disk
Typical size <1KB < 16MB < 64GB <1TB <10TB
Implementation custom memory | on-chip or CMOS SRAM flash memory magnetic disk
technology with multiple off-chip
ports CMOS CMOS SRAM
Access time (ns) 0.25-0.5 0.5-25 80 - 250 25,000- 50,000 | 5,000,000
Bandwidth (MB/sec) | 20,000 - 100,000 |5,000- 10,000 (1,000 -5,000 500 20-150
Managed by compiler hardware operating system || operating system | operating system
Backed by cache main memory ||disk disk disk or tape
magnetic main A onchs A hardware
memory ' register

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM




B\

F
CAC THANH PHAN CUA
HE DIEU HANH

1.3. Quan ly file




1.3. Quan ly file

v

10 items 1 item selected

! | k4 | Drive Tools ~ This PC
Computer View Manage
« v A = ThisPC
e UIT ~ ~ Folders (7)
& VL-vDK 3D Objects Desktop
» a
> @ OneDrive
v WThis PC 4 Documents Downloads
> 33D Objects =2 ‘
> m Desktop
Music Pictures
> Documents ——
—
> 1 Downloads
> b Music = Videos
> = Pictures :
& Videos ~ Devices and drives (3)
> % Lo5El Bisk (€] - Local Disk (C:) System Reserved (D)
7w System Reserved =
> — DATA(F) W 195 GB free of 89.6 GB ™ 89.9 MB free of 349 MB
’ DATA (F)
> @ Network I

Wy 144 GB free of 65.1 GB

— a X
v @
v U Search This.. P

~

Thwe hién béi Trwong Bai hoc Cong nghé Thong tin, DPHQG-HCM




' 1.3. Quan ly file (tt)

« Hé thong file
* File
 Thw muc
« Cac dich vu chinh:
* Tao va xoa file/ thw muc
« Cac thao tac xu ly file/ thw muc nhw copy, paste, ...
- “Anh xa” file/ thw muc vao thiét bi thtr cap twong trng

e Sao Iwu va phuc hoi di liéu

Thuc hién béi Treong Dai hoc Cong nghé Théng tin, PHQG-HCM
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1.4. Quéan 1y hé thong I/0




1.4. Quén 1y hé thong I/O

ﬁ Device Manager

File Action View Help

e« m Hm B

~ % DESKTOP-EINGDAQ
> id Audio inputs and outputs
% Batteries
B Bluetooth
@ Cameras
Computer
== Disk drives
& Display adapters
Human Interface Devices
"= |DE ATA/ATAPI controllers
Keyboards
s Mice and other pointing devices
Monitors
? Network adapters
E? Other devices
Ei PCl Device
i Ports (COM & LPT)

{ vVVVVVVVVVVVY

>
> [ Print queues

> n Processors

> l Software devices

> lJ Sound, video and game controllers
> S Storage controllers

> = System devices

> ' Universal Serial Bus controllers

Thwe hién béi Trwong Bai hoc Cong nghé Thong tin, DPHQG-HCM
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' 1.4. Quan 1y hé thong 1/O (tt)

» Che dau su khéac biét cta céac thiét bj I/0 trwdc nguwdi dung
» CO chure nang:
» Co’ ché: buffering, caching, spooling
» Cung céap giao dién chung dén cac trinh diéu khién thiét bi

- BO diéu khién cac thiét bi phan cing

Overlao the |/o operation of che Overlap the I/o operation cf one
jol with the execution of the job with the execution of the
ancther joo same job

CFU
Input device ‘l I I_) Qutput device
Spoal

Secordary

slotage

Thuc hién béi Treong Dai hoc Cong nghé Théng tin, PHQG-HCM ‘
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1.5. Quéan 1y hé thong lwu trir thi cap

1
4




1.5. Quan 1y hé thong lwu trir thir cap

i‘l Computer Management

File Action View Help

@ 5

‘&'—] Computer Management (Local)
v ﬁ’é System Tools
> . Task Scheduler
> @ Event Viewer
> [@] Shared Folders
> &% Local Users and Groups
> @ Performance
L.ﬁ Device Manager
v g Storage
o Disk Management
> f'sg Services and Applications

& E
Volume I Layout I Type I File System I Status Actions
w_(C) Simple Basic NTFS Healthy (System, Boot, Page File, Active, Crash Dump, f
== (Disk 0 partition 3) Simple Basic Healthy (Primary Partition)
= DATA (F;) Simple Basic FAT32 Healthy (Logical Drive) More Actions
== System Reserved (D:) Simple Basic NTFS Healthy (Primary Partition)

= Disk 0
Basic
223.57 GB
Online

DATA (F:)
65.19 GB FAT32
Healthy (Logical Driv:

68.36 GB
Healthy (Primary Partiti

B Unallocated M Primary partition Ml Extended partition Il Free space Ml Logical drive

Thwe hién béi Trwong Bai hoc Cong nghé Thong tin, DPHQG-HCM
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4 1.5. Quan Iy hé thong lwu trit thir cap (tt)

« B6 nh& chinh: kich thwéc nhd, 1a méi trwdng chira thdng tin khéng bén
virng => can hé thong Ilwu trir thtr cap dé lwu trr bén virng cac div liéu,
chwong trinh

« Phwong tién lwu trlr théng dung la HDD va SSD

« Nhiém vu cla hé diéu hanh trong quan ly dia

« Quan ly khdng gian trong trén dia (free space management)
- C4p phat khoéng gian Iwu triy (storage allocation)
* Dinh th&i hoat ddng cho dia (disk scheduling)

=> St¥ dung thwérng xuyén => anh hwéng Ién dén téc dd cda ca hé thong =>

can hiéu qua

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM
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1.6. Hé thong bio vé
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1.6. Hé thong bao vé

Windows Defender Security Center

Windows Security

Windows Defender Security Center is your home to view and
manage the security and health of your device.
Virus & threat protecticn
Update & Security Open Windows Defender Security Center
Account protection
<3 Windows Update . i} v v
Protection areas Firewall & network protection
Windaws Seeurity Virus & threat Account protection Firewall & network
O Virus & threat protection App & browser control protection » d protection
N
Backup Device security
R Account protection
Teoublsbicot 0 ¥ Device performance & health -
Set up OneDrive

Firewall & network protection Family options
Recovery

Activation Ap rowser control

Find my device Device 5

it i : ; n
For developers ¥ ¥

Device performance & health

App & browser control Device security Device performance &
Windows Insider Program n

Family options

=i} Settings




4 1.6. Hé thong bio vé (tt)

« Trong hé thdng cho phép nhiéu user hay nhiéu process dién ra dong thoi:
« Kiém soat tién trinh ngwdi dung dang nhap/ xuat va sir dung hé théng
- Kiém soéat viéc truy cap cac tai nguyén trong hé théng

« Bao dam nhirng user/process chi dwgc phép st dung cac tai nguyén danh
cho no

« Cac nhiém vu cua hé thdng bao vé
« Cung cap co ché kiém soat dang nhap/ xuat
« Phan dinh dwoc sy truy cap tai nguyén hop phap va bat hop phap
(authorized/unauthorized)

« Phuwong tién thi hanh cac chinh sach (enforcement of policies) (vi du: can
béo vé di¥ liéu cua ai doi véi ai)

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM
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1.7. Hé thong thong dich 1énh
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y 1.7. Hé thong thong dich 1énh (tt)

« La giao dién chu yéu gitra ngudi dung va OS
* Vi du: shell, mouse-based window-and-menu
« Khi user login

« command line interpreter (shell) chay, ch& nhan Iénh tr ngwdi dung, thwe thi Iénh va
tra két qua ve.
« Céc lénh ->bd diéu khién lénh ->hé diéu hanh
« Céc lénh chi yéu:
« Tao, hQy va quan ly tién trinh, hé thdng
Kiém soat /O

Quan ly b Iwu trir thir cip

Quan ly boé nhé chinh

Truy cap hé théng file va co ché bao mat

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM
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Cau truc tong quan cac dich vu cta hé d

DY

2. Cac dich vu hé diéu hanh cung cap

ieu hanh

user and other system programs

GUI

touch screen

command line

user interfaces

system calls
program I/0 file I resource .
; : communication - accounting
execution operations systems allocation
protection
error
. and
detection "
. security
services

operating system

hardware

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM
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2. Cac dich vu hé diéu hanh cung cap

:;'] Computer Management

File Action View Help

@ 7

FEN]

Q'_'J Computer Management (Local)
v ﬁ’% System Tools
> Task Scheduler
Event Viewer
> [@ Shared Folders
> &% Local Users and Groups
v @ Performance
v :i Monitoring Tools
B Performance Mo
> :% Data Collector Sets
> :ﬁ Reports
é} Device Manager

v E Storage
o Disk Management

v E'gg Services and Applications
’:i} Services
ﬁi WMI Control

~
v

Description:

Extended Standard/

- O X
m i
Software Protection Name - Description Status Startup Type Log On As M
@& Microsoft App-V Client Manages Ap.. Disabled Local System More Actions 4
Start the service é& Microsoft iSCSI Initiator Service Manages Int.. Manual Local System )
\% Microsoft Office Click-to-Run Service Manages res.. Running  Automatic Local System W
&) Microsoft Passport Provides pro.. Running  Manual (Trigg.. Local System More Actions 4
Enables the download., i.nsta!lation 1S} Microsoft Passport Container Manages loc.. Running  Manual (Trigg.. Local Service
?:ﬁv;ir:ggﬁ:qairg\c;\;i::ﬂsl licenses é& Microsoft Software Shadow Copy Provider Manages so... Manual Local System
applications. If the service is disabled, -:‘3}, Microsoft Storage Spaces SMP Host service ... Manual Network Se...
the operating system and licensed -S:‘:)g Microsoft Store Install Service Provides infr.. Running  Manual Local System
applicatigns may run in a notification 1€} Microsoft Windows SMS Router Service. Routes mess... Manual (Trigg.. Local Service
m::i;.}l: Ir::tt:;:agkly)llerte}:;]?orpt;r:r{:d é& Natural Authentication Signal aggre... Manual (Trigg..  Local System
Protection service. \% Net.Tcp Port Sharing Service Provides abil... Disabled Local Service
-§§ Netlogon Maintains a .. Manual Local System
\% Network Connected Devices Auto-Setup Network Co... Manual (Trigg..  Local Service
@:};Network Connection Broker Brokers con..  Running  Manual (Trigg.. Local System
@& Network Connections Manages ob.. Manual Local System
5@& Network Connectivity Assistant Provides Dir... Manual (Trigg..  Local System
\% Network List Service Identifies th..  Running ~ Manual Local Service
-:‘:':)3 Network Location Awareness Collectsand .. Running  Automatic Network Se..
@& Network Setup Service The Network... Manual (Trigg..  Local System
5@& Network Store Interface Service This service.. Running  Automatic Local Service
%Office Source Engine Saves install... Manual Local System
@:};Office 64 Source Engine Saves install... Manual Local System
@&Offline Files The Offline .. Manual (Trigg..  Local System
@OpenSSH Authentication Agent Agent to hol... Disabled Local System
%Optimize drives Helps the co.. Manual Local System
-:‘:':)3 Parental Controls Enforces par.. Manual Local System
@%Payments and NFC/SE Manager Manages pa.. Manual (Trigg..  Local Service
@« Peer Name Resolution Protocol Enables serv... Manual Local Service

Thwe hién béi Trwong Bai hoc Cong nghé Thong tin, DPHQG-HCM
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' 2. Céc dich vu hé diéu hanh cung cap (tt)

« Thwc thi chwong trinh
 Thwe hién cac thao tac 1/0 theo yéu cau cua chwong trinh
- Cac thao tac trén hé thong file
« Trao doi thong tin gitra cac tién trinh qua hai cach:
« Chia sé b6 nh& (Shared memory)
« Chuyén théng diép (Message passing)
« Phat hién loi
« Trong CPU, bd nha, trén thiét bj /0 (di¥ liéu hw, hét giay,...)
Do chwong trinh: chia cho 0, truy cap dén dia chi bé nhé khéng cho
phép.

Thuc hién béi Treong Dai hoc Cong nghé Thang tin, DHQG-HCM ‘




' 2. Cac dich vu hé diéu hanh cung cap (tt)

- Cap phat tai nguyén (resource allocation)

« Tai nguyén: CPU, bd nh& chinh, 6 dia, ...

» OS co cac routine twong rng
- Ké toan (accounting)

« Nham lwu vét user dé tinh phi hodc don gian dé thong ké.
- Bao vé (protection) va an ninh (security)

« Hai tién trinh khac nhau khéng dwoc anh hwédng nhau

- Kiém soat dwoc cac truy xuat tai nguyén cua hé théng

« Chi cac user duwoc phép s dung hé thdng mai truy cap dwoc tai
nguyén cua hé thong (vd: thdng qu a username va password)

Thuc hién béi Treong Dai hoc Cong nghé Théng tin, PHQG-HCM




« Giao dién ngwe¢i dung
« Hau hét cac hé diéu hanh hién
nay dé co giao dién ngudi dung

« Giao dién Command-Line
(CLI)

« Giao dién Graphics User
Interface (GUI)

« Giao dién Touch-screen

Thuc hién bai Trwéng Dai hoc Cong nghé Thang tin, PHQG-HCM
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3. Loi goi hé thong

 Dung dé giao tiép gitra tién trinh va hé diéu hanh hay néi cach khac la
cung cap giao dién gitra tién trinh va hé diéu hanh bang céach goi dén cac
dich vu ma hé diéu hanh cung cap.
* Vi du: open, read, write file
« Théng thworng dwoc viét bang ngdn nglr cap cao (C hodc C++) va hau hét
duworc truy cap thong qua cac Application Programming Interface (API)

USER MODE

Returns From
System Call

KERNEL MODE

Thuc hién béi Treong Dai hoc Cong nghé Théng tin, PHQG-HCM
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* C6 3 APIs théng dung la Win32 APl cho Windows, POSIX API cho POSIX-
based systems (bao gom tat ca cac phién ban cua UNIX, Linux, va Mac
OS X), va Java API cho cac may ao Java (JVM)

« Ba phwong phap truyén tham sb khi st dung system call

* Qua thanh ghi

oi goi hé thong (tt)

« Qua mét vung nhd, dia chi clia vung nhé dwoc giri dén hé diéu hanh
qua thanh ghi

* Qua stack

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM ‘




3. Loi goi hé thong (tt)

source file

.
>

destination file

‘ 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
4

A

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM

EXAMPLE OF STANDARD API

As an example of a standard AP, consider the read () function that is avail-
able in UNIX and Linux systems. The API for this function is obtained from
the man page by invoking the command

man read

on the command line. A description of this API appears below:

#include <unistd.h>

ssize t read(int fd, void *buf, size t count)
return function parameters
value name

A program that uses the read () function mustinclude the unistd.hheader
file, as this file defines the ssize_t and size_t data types (among other
things). The parameters passed to read () are as follows:

® int fd—the file descriptor to be read

¢ void *buf —a buffer into which the data will be read

® size_t count—the maximum number of bytes to be read into the

buffer

On a successful read, the number of bytes read is returned. A return value of
0 indicates end of file. If an error occurs, read () returns —1.

)




V1

o1 goi hé thong (tt)

user application

system call interface

open()
user
mode
kernel
mode
3 | °

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM

open()

Implementation
of open()
system call

return

é?Q




Vi

oi goi hé thong (tt)

—> X

reqgister

X: parameters
for call

™ use parameters code for
load address X ATl system
-

system call 13 call 2

user program

operating system

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM
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4. Cac chwong trinh hé thong

1% Task Manager |
File Options  View
Processes Performance App history  Startup  Users  Details  Services
i 7% 80% 0% 0%
Name | Status CPU | Mermory Disk MNetwork
BT T T TSI T T wiu e ey T
> Windows Shell Experience Host 0% 0.1 MB 0 MB/s 0 Mbps
Windows processes (96)
[#:] Client Server Runtime Process 0.5% 0.7 MB- 0 MB/s 0 Mbps
[#5] Client Server Runtime Process 0% 0.4 MB 0 MB/s 0 Mbps
E¥ Console Window Host 0% 0.3 MB- 0 MB/s 0 Mbps
[35] Desktop Window Manager 1.6% 40.7 MB 0 MB/s 0 Mbps
> [#5] Local Security Authority Process (4) 0% 5.1 MB. 0 MB/s 0 Mbps
[55] Registry 0% 1.3 MB 0.1 MB/s 0 Mbps
> ol Service Host: Application Host Helper Service 0% 0.5 MB- 0 MEB/s 0 Mbps
> o0 Service Host: Application Informaticn 0% 1.3 MB 0 MB/s 0 Mbps
» o Service Host: AVCTP service 0% 0.5 MB- 0 MB/s 0 Mbps
» o0 Service Host: Bluetooth Audic Gateway Serv.., 0% 0.4 MB 0 MB/s 0 Mbps
() Fewer details Restart

Thwe hién béi Trwong Bai hoc Cong nghé Thong tin, DPHQG-HCM
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' 4. Cac chwong trinh hé thong (tt)

« Chwong trinh hé théng (system program, phan biét v&i application program) gém

 Quan ly hé thdng file: nhu create, delete, rename, list

Théng tin trang thai: nhw date, time, dung lwong bd nhé tréng

Soan thao file: nhu file editor

Ho tro ngdn ngir lap trinh: nhw compiler, assembler, interpreter

Nap, thwe thi, gitp tim 16i chwong trinh: nhw loader, debugger

Giao tiép: nhw email, talk, web browser...

Nguwdi ding chi yéu 1am viéc théng qua cac system program (khdng lam viéc “truc

tiép” v&i cac system call)

Thwe hién béi Trwong Bai hoc Cong nghé Thong tin, DPHQG-HCM
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' 5. Cau tric hé thong

« Hé diéu hanh la mét chwong trinh 1&n
N6 ¢6 nhiéu dang cau tric khac nhau:
» Cau trac Monolithic - Original UNIX
» CAu truc Layered Approach
» Cau trac Microkernels
» Cau tric Modules

« CAu truc Hybrid Systems

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM




' 5.1 Cau tric Monolithic - Original UNIX

« UNIX — do gi¢i han vé chirc nang

phan cing nén Original UNIX ciling
c6 cau trac rat gidi han

(the users)

shells and commands

compilers and interpreters
« UNIX: gdm hai phan tach réi nhau

system libraries

system-call interface to the kernel
- signals terminal file system CPU scheduling
E ) handling swapping block /O page replacement
~ X . ) character |/O system system
* Nhan (cung cap file system, = || eminadarvers

scheduling,

demand paging
disk and tape drivers

virtual memory
kemnel interface to the hardware
m e m O ry terminal controllers device controllers memory controllers
< A X , terminals disks and tapes physical memory
management, va mo6t s6 chuwc
nang khac)

e System program

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM
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5.2 Cau tric Layered Approach

« H& diéu hanh duwoc chia thanh nhiéu I&p
(layer). ,____./-/""’Z;er;i;,“fa;

* L&p dwéi cung: hardware

H layer O \
| hardware |

/ AN
7 / Iayer1 \\
« L&p trén cung la giao tiép v&i user r ( \) b |
\

 L&p trén chi phu thubc I&p dwoi \ \
» MOt 1&p chi co thé goi cac ham cda lop >
dwdi va cac ham cua ndé duoc goi boi \\~/

IOp trén o
e Vi du: Hé diéu hanh THE

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM
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5.3 Cau tric Microkernels

* Phan chia module theo microkernel spplcatr e ‘ doie
(CMU Mach OS, 1980) i 25 -
 Chuyén mot sd chirc nang cia OS tw Selnaiel -
kernel space sang user space L il N
* Thu gon kernel => microkernel, mlene
hardware

microkernel chi bao gém céc chlrc nang

tdi thiéu nhw quan ly tién trinh, bé nho
va co ché giao tiép gilra cac tién trinh

« Giao tiép gilra cac user module qua co
ché truyén thong diép

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM
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' 5.4 Cau tric Modules

- Nhiéu hé diéu hanh hién dai trién khai cac loadable kernel modules (LKMs)
« St dung céch tiép can hwdng doi twong
« Mdi core thanh phan Ia tach biét nhau
- Trao dbi thdng qua cac interfaces
« MA&i module nhw 1a mdt phan cda nhan

« Nhin chung, cau tric Modules gibng v&i cau trac Layer nhwng phic tap
hon

* Vi du: Linux, Solaris

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM ‘
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5.4 Ciu triic Modules

applications

Cau truc hé thong Linux

glibc standard c library

v v

system-call interface

Linux dwa theo cau

truc monolithic duogc . .
th | ét ké’ th eo d a n g sysﬁt|:ms schizililer
module ??gﬁlgs b r:;zgr
block character
devices devices

device drivers

hardware

Thuc hién béi Treong Dai hoc Cong nghé Théng tin, PHQG-HCM




' 5.5 Cau tric Hybrid Systems

 Hau hét cac hé diéu hanh hién dai khédng theo mét cau tric thuan tay nao
ma lai gilra cac cau tric véi nhau
« CAu truc lai 1a sy két hop nhiéu cach tiép can dé giai quyét cac nhu cau
vé hiéu suat, bdo mat, nhu cau s dung

« Nhan Linux va Solaris theo cau tric két hop khdng gian dia chi kernel,
cau trac monolithic va modules

« Nhan Windows hau nhw theo cau trac lién khdi, cdng v&i cau truc vi
nhan cho cac hé thdng ca nhan khac nhau

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM




4 5.5 Cau tric Hybrid Systems

CAau truc cia macOS va iOS

applications

4

user experience

application frameworks

core frameworks

kernel environment (Darwin)

Thuc hién béi Treong Dai hoc Cong nghé Théng tin, PHQG-HCM



4 5.5 Cau tric Hybrid Systems

CAau truc cua Darwin

applications
¥ 2
library interface
i v
Mach BSD (POSIX)
traps system calls
Y n*emor
_ b §
scheduling | IPC management
iokit
Mach kernel
kexts

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM




4 5.5 Cau tric Hybrid Systems

Kién trac Android

- Pwoc phat trién bdi Open Handset Alliance
(Google)
« Pwoc phat trién dwa trén nhan Linux

« MGi trwdng chay bao gém tap cac thw vién API
va may ao ART VM

« Thw vién bao gém cac frameworks cho web
browser, database, multimedia, ...

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM

applications

ART
VM

Android
frameworks

JNI

native libraries

SQLite openGL

webkit

surface

manager ot

media
framework

HAL

Bionic

Linux kernel

hardware
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Tém tat lai noi dung buoi hoc

e Cac thanh phan cta hé diéu hanh
» Cac dich vu hé diéu hanh cung cap
» L&i goi hé thdng (System call)
» Cac chwong trinh hé thdng (System programs)

» C4u truc hé thong

Thuc hién béi Treong Dai hoc Cong nghé Théng tin, PHQG-HCM
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Cau hoi on tap chwong 2

 Néu cac thanh phan chinh cda hé diéu hanh?

 Néu céc dich vu ma hé diéu hanh cung cap?

» L&i goi hé thdng 1a gi? Néu mét vai vi du?

« C6 may dang cau truc hé diéu hanh? Ké tén?

» Tién trinh 1a gi? Céac nhiém vu chinh cGa thanh phan quan ly
tién trinh?

Thwe hién béi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM ‘
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