Chuong 1 (b6 sung)

B. Cau Truc Hé Piéu Hanh

s Cac thanh phan ctia hé diéu hanh

= Cac dich vu hé diéu hanh cung cap

= Giao dién gilta qua trinh va hé diéu hanh

= Cac chuadng trinh hé thong (system program)
= Cau tric hé diéu hanh

= May 4o (virtual machine)
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Cac thanh phan clia hé diéu hanh (1/7)

m Quan ly qua trinh
e Qua trinh vs chuadng trinh
e MOt qua trinh can céc tai nguyén cta hé théng nhu CPU, bd
nhd, file, thiét bi 1/0,.. d& hoan thanh cong viéc.
e Cac nhiém vu
» Tao va huay qua trinh
» Tam ngung / ti€p tuc thuc thi (suspend/resume) qua trinh
» Cung cap cac co ché
— dong bd hoat déng cac qua trinh
— giao tiép gilia cac qua trinh
— xU ly deadlock
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Cac thanh phan clia hé diéu hanh (2/7)

m Quan ly bé nhd chinh
e Tuy thudc kién trdc may tinh
e D& c6 hiéu sudt st dung CPU va thdi gian dap Ung t6t, hé diéu
hanh can dung giai thuat quan ly bé nhé thich hgp

e Cac nhiém vu
» Theo doi, quan ly cac vung nhd tréng va da cap phat
» Quyét dinh sé& nap chuong trinh nao khi cé viing nhd trong
» Cap phat va thu hoi cac ving nhé
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Cac thanh phan clia hé diéu hanh (3/7)

m Quan ly file

e Hé thong file (file system)
» File
» Thu muc

e Céc dich vu ma thanh phan cung cap
» Tao va xoa file/thu muc.
» Cac tac vu xt ly file/thu muc (rename, copy, move, new,..).
» “Anh xa” file/thu muc vao thiét bi luu trii thd cdp tuong Gng.
» Sao luu va phuc hoi di liéu.
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Cac thanh phan clia hé diéu hanh (4/7)

m Quan ly hé théng I/O
e Che dau céac dac trung riéng biét cla tung thiét bi I1/0 doi vdi
user
e Co6 chuc nang
» Quan ly buffering, caching, spooling

— Buffer: viing nhé dé luu dii liéu khi chiing dugc truyén
gitia hai thiét bi hay gitia thiét bi va ting dung

» Cung cap giao dién chung dén cac trinh diéu khién thiét b
(device-driver interface)

v Trinh diéu khién thiét bi cho mdi chiing loai thiét bj phan cung
khac nhau.
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Cac thanh phan clia hé diéu hanh (5/7)

m Quan ly hé théng luu tri thu cdp

e B0 nhé chinh: kich thudc nhé, la méi trudng chia tin khéng bén
viing — can hé théng luu trii thd cdp dé luu tri bén viing cac di
liéu, chuadng trinh

e Phuaong tién luu trii théng dung la dia tu, dia quang
e Nhiém vu
» Quan ly vung tréng
» Cap phat khéng gian luu trii (storage allocation)
» Binh thgi dia (disk scheduling)
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Cac thanh phan clia hé diéu hanh (6/7)

s Hé théng bao vé (protection system)
Khi hé thong cho phép nhiéu user hay nhiéu qua trinh
o Kiém soat qua trinh ngudi dung dang nhap/xuét va st dung hé
thong
o Kiém soat viéc truy cap cac tai nguyén trong hé théng
e B4o dam chi nhiing ngudi dung/qua trinh di quyén han mdi
dugc phép st dung céac tai nguyén tuong Gng
e Cac nhiém vu
» Cung cap cG ché kiém soat dang nhap/xuat (login, logout)
» Phan dinh dudc su truy cap tai nguyén hdp phap va bat hop
phap (authorized/unauthorized)

» Phuadng tién thi hanh cac chinh sach (enforcement of policies)
Chinh sach: can bao vé di liéu clia ai doi vdi ai
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Cac thanh phan clia hé diéu hanh (7/7)

m [rinh théng dich Iénh
e La giao dién chu yéu gitia ngudi dung va OS
» Vi du: shell, mouse-based window-and-menu
e Khi user login
» command line interpreter (shell) chay, va chG nhan Iénh tu
ngudi dung, thuc thi lénh va tra két qua vé
e Lién hé chat ché vdi cac thanh phan khéc clia hé diéu hanh dé
thuc thi cac yéu cau cua ngudi dung
e Cac nhom lénh trinh théng dich 1énh dé
» Tao, hlly, xem thong tin qua trinh, hé théng
» Diéu khién truy cap 1/0
» Quan ly, truy cap hé thong luu tri tha cap
» Quan ly, st dung bd nhé
» Truy cap hé thoéng file

b ...
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Cac dich vu hé diéu hanh cung céap (1/2)

s M6t sé dich vu chi yéu ma ngudi dung hay chuong trinh
can
e Thuc thi chuang trinh
e Thuc hién cac tac vu I/O do yéu cau cla chuong trinh
e Cac tac vu lén file
» Boc/ghi hay tao/xoa file
o Giao tiép, trao déi thdng tin gilia cac qué trinh
» Shared memory
» Message passing
o Phat hién 16i
» Trén thiét bi I/0: di liéu hu, hét giay,..
» Chuadng trinh tng dung: chia cho 0, truy cap dén dia chi bd
nhG khdng dugc phép
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Cac dich vu hé diéu hanh cung céap (2/2)

m Cac chdc nang khac
e Cap phat tai nguyén
» Tai nguyén: tape drives,..
» OS c6 cac routine tucgng ung
e Ké toan (accounting)
» Vi du dé tinh phi
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Giao dién gilia qua trinh va hé diéu hanh
m System call
e Cung cap giao dién gitia qua trinh va hé diéu hanh
» Vd: open, read, write file

e Thong thudng 6 dang thu vién nhi phan (binary library)

e Trong cac ngdn ngii lap trinh cap cao, mot s thu vién lap trinh
dudc xay dung dua trén cac thu vién hé thong (vi du Windows
API, thu vien GNU C/C++ nhu glibc, glibc++,...)

e Ba phuong phap truyén tham sé khi st dung system call
» Truyén tham s6 qua thanh ghi

» Truyén tham s6 théng qua mot ving nhd, dia chi cia vung
nhé dugc gli dén hé diéu hanh qua thanh ghi

» Truyén tham s6 qua stack
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Céac chuadng trinh hé théng

s Chuong trinh hé théng (phéan biét véi application program)
gobm
e Quan ly file: nhu create, delete, rename, list
e Thong tin trang thai hé thong: nhu time, dung lugng bd nhé tréng
e Soan thao file: nhu file editor
e HO6 trg ngdn ngii lap trinh: nhu compiler, assembler, interpreter
e Nap, thuc thi, gitip tim 16i chudng trinh: nhu loader, debugger

e Giao ti€p: nhu email, talk, web browser

= Ngudi dung cudi chl yéu lam viéc thong qua cac system
program (khong sl dung “truc ti€p” cac system call).
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Cau trdc hé diéu hanh (1/6)

= Hé thdong don (monolithic)
e CA4c thanh phan dudc té chuc tuy tién, cadc module cé thé tuy

tién goi module khac
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Cau trdc hé diéu hanh (2/6)

= Trong hé diéu hanh dugc phan I8p (layered operating
system) moi I6p gom c6 cau tric di liéu va tha tuc chi
dudc goi bGi cac I6p 6 muc cao hon.
e L&p thap nhat la phan cling
e L&p cao nhat la giao dién ngudi dung
e LSp dudi che giau cau truc di liéu va cach hién thuc cla thi tuc
doéi va@i I6p cao hon
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Cau trdc hé diéu hanh (3/6)

= Hé thdong don (monolithic)

e MS-DOS: dudgc thiét ké dudi diéu kién gidi han vé dung lugng
bd nhG — Intel 8088, 1 MB bd nhd, khdng dual mode.

» Nhin lai, c6 thé phan I6p:

application program

resident system program

MS-DOS device drivers g
|
3 \/
ROM BIOS device drivers
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= Hé thong don
e UNIX: gbm hai phan

» cac system program va kernel (file system, CPU scheduling,
memory management, va mot sd chiic nang khac)

au trdc hé diéu hanh (4/6)

(the users)

shells and commands

Nhin lai, co thé compilers and interpreters

phan IGp:

system libraries

signals file system
terminal handling swapping
character I/0O system block I/O system
terminal drivers disk and tape drivers

kernel interface to the hardware

system-call interface to the kernel

CPU scheduling
page replacement
demand paging
virtual memory

terminal controllers device controllers
terminals disks and tapes

memory controllers
physical memory
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Cau trdc hé diéu hanh (5/6)

= Layered approach -- thié€t k& OS bang cach phan chia
module thanh nhiéu /6p. Vd: hé diéu hanh OS/2

application application application
application -programming interface API extension
subsystem subsystem subsystem
system
kernel * memory management
* task dispatching
* device management
device driver device driver device driver device driver
AR Y AR Y
— | = | = |t
Khoa VH/QIT(T]\/[T’ Tﬂw\’ng Pai Hoc Bach Khoa TPHCM




7

Cau trdc hé diéu hanh (6/6)

= Thiét ké OS: phan chia module theo microkernel (CMU
Mach OS, 1980)

e Chuyé&n mdt sé chiic nang ctia OS tU kernel space sang user
space (vd: file server)

e Thu gon kernel — microkernel, chi gém céac chic nang tdi thiéu
nhu quan ly qua trinh, bé nhé va co ché giao tiép gilia cac qua
trinh

e Giao ti€p giltra cac module dung ky thuét truyén théng diép

mot module
Application
POSIX
server

POSIX
application

Microkernel
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May ao (1/2)

= TU OS layer dén may do (VM, virtual machine)

processes

programming

kernel

interface

hardware

Non-virtual machine
system model

processes

processes

processes

kernel

kernel

kernel

VM1

VM2

F vws §

Virtual-machine
implementation

hardware

Virtual machine system model
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May ao (2/2)

Hién thuc y niém VM
e Lam thé& nao dé thuc thi mdt chuong

trinh MS-DOS trén mot hé thong Sun

v3i hé diéu hanh Solaris? Intel x86 Application
Intel x86 VM
1. Tao mot may ao Intel “bén trén”
hé diéu hanh Solaris va hé thong VM interpretation
Sun _
Solaris kernel
2. Céc lénh Intel (x86) dugc may &o sun hardware

Intel chuyén thanh 1&nh tucng ting
clia hé théng Sun.
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