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Bai 9: Quan ly Nhap xuat

= Gidi thiéu vé thiét bj nhap xuat

= Céc ky thuat quan ly thao tac nhap xuat

= C4c van dé vé thiét ké hé thong quan ly nhap
xuat trong HBH

= Ky thuat ving dém nhap xuat

= Quan ly hé thong nhap xuat dia



Muc tiéu caa Quan ly Nhap xuat

= Tao thanh mot I&p giao tiép ddc Iap thiét bj
= Che giau cac chi tiét kj thuat cha cac thiét bi phan
cung.
= Quan ly va stra 10i
= Lam cho cac thiét bi phan cirng don gidn va dé
dung
= Cho phép chia sé céac thiét bi phan cing
» Xay duwng cac co ché bao vé cac thiét bi dwoc chia sé
= Diéu phdi thiét bi d& phuc vu cho nhiéu nhu cau st
dung cung luc .
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Vi du vé cac thiet bi nhap xuat

= CAc thiét bi giao tiép:
= CAc thiét bi chi nhap : ban phim, chuét, joystick...
= CA&c thiét bi chi xuat : man hinh, may in
= CAc thiét bi vira nhap vira xuat; card mang.
= Cac thiét bj lwu tri:
= Thiét bj vira xuat, vira nhap: dia (cieng/mém), bang tw
= Thiét bj chi xuat: CD-ROM.
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Vi du vé cac thiet b

HIENETH
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Device Data rate
Keyboard 10 bytes/sec
Mouse 100 bytes/sec
56K modem 7 KB/sec
Telephone channel 8 KB/sec
Dual ISDN lines 16 KB/sec
Laser printer 100 KB/sec
Scanner 400 KB/sec
Classic Ethernet 1.25 MB/sec
USB (Universal Serial Bus) 1.5 MB/sec
Digital camcorder 4 MB/sec
IDE disk 5 MB/sec
40x CD-ROM 6 MB/sec
Fast Ethernet 12.5 MB/sec
ISA bus 16.7 MB/sec
EIDE (ATA-2) disk 16.7 MB/sec
FireWire (IEEE 1394) 50 MB/sec
XGA Monitor 60 MB/sec
SONET OC-12 network 78 MB/sec
SCSI Ultra 2 disk 80 MB/sec
Gigabit Ethernet 125 MB/sec
Ultrium tape 320 MB/sec
PCI bus 528 MB/sec
Sun Gigaplane XB backplane 20 GB/sec




Phan loai cac thiéet bi nhap xuat

= Phan loai theo muc dich st dung:
= CA4c thiét bj giao tiép:
- Céc thiét bi chi nhap : ban phim, chuét, joystick...
- CAc thiét bj chi xuat : man hinh, may in
- Céc thiét bj vira nhap vira xuat: card mang.
- CAc thiét bj Iwu triv
- Thiét bj vira xuat, vira nhap: dia (cirng/mém), bang tw
- Thiét bi chi xuat: CD-ROM
= Phan loai theo phuwong phap truy xuat:
= Thiét bj khoi:
- T chirc theo tirng khéi riéng biét va truy xuat ngiu nhién (VD: CD-ROM,
HDD)
= Thiét bi tuan tw
- G&i nhan theo chudi bit va phai truy xuat tuan tw (VD: Card mang, Ban
phim)
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Phan loai cac thiét bi nhap xuat (tt)

= HDPH phai gom nhém céc thiét bi khac nhau thanh
nhirng nhém co ban dé dé dang quan ly:
= Storage

- Hard drives, Tapes, CDROM

= Networking
= Ethernet, radio, serial line

= Multimedia
= DVD, Camera, microphones

= HDPH phai cung cap cac phuong thirc nhat quan dé
truy cdp cac nhém doi twong trén. Néu khong, 1ap
trinh sé rat khé khan



Sw khac nhau gitra cac thiet bi 1/0

« Toc do

= Ung dung

= Mirc dd phirc tap dé kiém soat
= Pon vj truyén

= Biéu dién di lieu

= Phat sinh 16i
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Figure 11.1 Typical I/0 Device Data Rates



Sw khac nhau gitra cac thiét bi 1/0 (2)

= Ung dung
« Pia dung dé lwu trir doi hdi phai cé hé thdng
quan ly tap tin di kém
o DIa dung‘dé lam b nhc’)j ao QCi hoi phai co sw
hoé tro phan ciyng va phan méem.

= Cac thiét bi dau cudi dwoc st dung bédi quan
tri sé co dO wu tién cao hon.



Sw khac nhau gitra cac thiét bi 1/0 (3)

= D6 phirc tap dé kiém soat:
= May in so voi dia
= Pon vj truyén
« C6 thé dworc truyén theo byte hodc khdi (co thé 1a bit)
= Biéu dién d liéu
« Co ché ma hoa
= Phat sinh IOi
= Thiét bi khac nhau x@ ly 16i phat sinh khac nhau



Ky thuat xi 1y 1/0

= Programmed I/O
= Tién trinh phai busy-waiting cho thao tac nhap xuat
hoan thanh
= Interrupt-driven I/O
= Phat sinh Iénh I/O
= B xt ly tiép tuc thwe thi cac chi thi khac

= Module I/O g&i mét ngat dén bd xi ly khi hoan thanh
thao tac I/O
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Ky thuat quan ly 1/O (2)

= Direct Memory Access (DMA)
« Co ché truy cap bd nhé truc tiép

= Cho phép thiét bj lam viéc tryc tiép véi bd nhé (phan
buffer da dwoc dang ky) = giai phong CPU

« Module DMA diéu khién viéc chuyén dbi di¥ liéu gitra
bd nhé chinh va thiét bj 1/0

= B& xtr ly chi bi ngat khi toan bd khdi da dwoc chuyén



Cac van dé thiét ke lién quan dén HPH

= Tinh hiéu qua
= Hau hét cac thiét bi I/0 déu rat cham so voi
b6 Nh& chinh

- S dung co’ ché da chwong cho phép mot vai tién
trinh ché 1/O trong khi tién trinh khac thi hanh

» Co ché swapping
- Ban chat cling |4 thao tac nhap/xuat



Cac van dé thiét ke lién quan dén HPH

= Tinh tbng quéat
= Mong mudn x ly tat ca céac thiét bi I/0 giong nhau
= Che giau hau hét chi tiet cta thiet bi nhap xuat dé tien
trinh (mlrc cao) xem cac thiét bi @ mét vai chirc nang
thong dung nhw read, write, open, close, lock, unlock



Cac phwong thuree truy cap 10 - 1

= HPH sé cung cap thw vién giao tiép chung cho céc rng dung
khac nhau:
= Thuw vién dé la 1 tap cac ham co tén chung la system calls
= Vidu, véi HDH Unix, s dung 4 phwong thire chinh:
= open()
= close()
= read()
= write()
= CAac phuwong thirc (ham) nay la cac system calls dwoc cung cap bdi
HDH dé cho phép cac &rng dung twong tac voi cac thiét bi xuat

nhap.
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System call

#tinclude <stdio.h=
int main ()

{

user

printl ("Greelings");

return ©;

}

HIENELH

mode Y
standard C library
kernel
mode
write ()

write ()
system call
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System call

Address
OxFFFFFFFF
Return to caller 1 .
Library
Trap to the kernel procedure
5| Put code for read in register read
10
4
User space < Increment SP 11
~ Call read
3| Push fd User program
2| Push &buffer calling read
1| Push nbytes
6 9
-
( 7
\
Kernel space . 7 8 | Syscall
(Operating system) < Rlegeten - “| handler
-

0
1« Cac buwdc thwe hién khi goi system call read (fd, buffer, nbytes)
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Cac phwong thirc truy cap 10 - 2

= Cac phwong phap truyén tham s6 cho system
call
» Thong qua thanh ghi
» Thong qua bé nh¢

» Thong qua stack khi goi chwong trinh

HIENETH 19



Mot so API system call (UNIX + Win32)

UNIX Win32 Description
fork CreateProcess Create a new process
waitpid | WaitForSingleObject | Can wait for a process to exit
execve | (none) CreateProcess = fork + execve
exit ExitProcess Terminate execution
open CreateFile Create a file or open an existing file
close CloseHandle Close a file
read ReadFile Read data from a file
write WriteFile Write data to a file
Iseek SetFilePointer Move the file pointer
stat GetFileAttributesEx Get various file attributes
mkdir CreateDirectory Create a new directory
rmdir RemoveDirectory Remove an empty directory
link (none) Win32 does not support links
unlink DeleteFile Destroy an existing file
mount (none) Win32 does not support mount
umount | (none) Win32 does not support mount
chdir SetCurrentDirectory | Change the current working directory
chmod | (none) Win32 does not support security (although NT does)
Kill (none) Win32 does not support signals
time GetLocalTime Get the current time
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Cac dac tinh nhap xuat

= Ba dac tinh khac nhau can xem xét khi x ly 1
thao tac nhap xuat:

= Blocking vs. Non-blocking
= Buffered vs. Unbuffered
= Synchronous vs. Asynchronous
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Blocking vs. Non-Blocking

= Blocking — ng dung dirng lai cho dén khi hoan tat
thao tac doc ghi
= Vi du: Trong thiét bi mang, néu mudn ghi 1000 bytes, thi
HDH ghi tat ca cac byte cho dén khi ghi hoan tat.
= Né&u thiét bj khéng thé thwe hién 1&énh ghi dwoc (vi du hdng
day noi)?
= két thic va tra vé sb bytes da ghi dworc.
= Nonblocking — HDH doc va ghi cac bytes khi c6 thé,
khdng can rng dung phai dirng lai.
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Buffered vs. Unbuffered

= Buffered:

= Trong trwdng hop buffer div liéu cua thiét bi qua nho, dé

khoéng phai ch® qua lau khi thyee hién 10

- buffered I/O cho phép kernel copy lai dir liéu

- Bén write(): cho phép &rng dung tiép tuc ghi di liéu

- Bén read(): khi thiét bi bao c6 dw liéu dén, kernel chép di liéu

vao buffer. Khi tién trinh goi read(), kernel chi viéc copy tw buffer.

« Khuyét diém buffered 1/0?

- Thém chi phi dé thwc hién copy

= Cham tré viéc glri di¥ liéu

= Unbuffred: Khéng chap nhan ghi di liéu vao kernel
| AN B HY 23



Synchronous vs. Asynchronous

= Synchronous: cac xw ly khac thuéc vng dung
cla ngwdi dung cudi sé phai tam dirng lai
(paused) dé chd cac thao tdc nhap xuat cia n6
hoan tat

= Asynchronous: cac x& ly khac cua wng dung c6
thé thwc thi song song v&i cac thao tac nhap
xuat
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Mo hinh légic cac chirc nang nhap xuat

= Giao tiép don gian (thiét bi ngoai vi cuc bd)
= Logical I/0
= Device I/O
= Scheduling and Control
= Giao tiép thdng quan cbéng két noi
= Communication architecture
= Device I/O
= Scheduling and Control
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Mo hinh légic cac chirc nang nhap xuat

= Hé thong tap tin
= Directory management
File system
Physical organization
= Device I/O
= Scheduling and Control

HIENETH



Ky thuat vung dém nhat/xuat

= Ly do
= C4c tién trinh phai chd hoan thanh I/0 truérc
khi xr Iy tiép
= Thao tac I/0 van phai ton bd nhé
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Ky thuat viing dém nhéat/xuat (2)

= Cac thiét bj I/0O c6 hai dang hd tro nhap/xuat co ban:
= Hwéng khdi (block — oriented)
= Hwd&ng dong (stream — oriented)
= Block-oriented
= Théng tin dwoe lwu trong nhivng khoi cé kich thwée cho trwdce
« Pon vi chuyén 1a mot khdi / mot 1an
= Dung cho dia
= Stream-oriented
= Truyén thdng tin nhw 1& mét dong cac byte
= Dung cho céc thiét bi dau cudi, may in, chudt, cdng giao tiép,...



Single Buffer

= HDH danh rieng mo6t vung dém trong bo nho
chinh cho thao tac I/O
= Block-oriented

« D liédu vao dwoc chuyén vao ving dém theo don vi
khoi

n Kh0| do sé chuyén dén cho tién trinh nguwdi dung khi
can

« Khoi khac dworc chuyen vao vung dém, trong khi tién
trinh dang x& ly khoi trwde do.

= Stream-oriented

« Nhw khoi nhwng voi don vi la dong. M6t dong duwoc
két thuc béi dau CF.
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I/O Buffering

Operating System User Process
4 N 4 N
VO Device .
. W, . V,
(a) No buffering
Operating System User Process
(= N &5 =N
VO Device - | e
o J . J

(b) Single buffering
Figure 11.6 1/0 Buffering Schemes (input)
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Double Buffer

= Dung hai vung dém thay vi mot

= M6t tién trinh c6 thé chuyén di¥ liéu vao va ra
mot ving dém trong khi hé diéu hanh truyén
thong tin hoac thao tac trén vung dém con lai
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Circular Buffer

= Nhiéu hon hai viing dém
= Trong trwdng hop thao tac nhap xuat gan lién
v&i tién trinh.
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I/O Buffering

Operating System User Process
( ™
I \Y .
VO Device = t jore l ]

(¢) Double buffering

Operating System User Process

In Move
/O Devlce ‘ ‘ !

(d) Circular buffering

0]

. . Figure 11.6 1/0 Buffering Schemes (input)
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Nhac lai cau truc dia

= Cac thanh phan cla dia

platters sector
surfaces

tracks

sectors

cylinders cylinder
arm

heads platter ———»

surface

arm

head
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Master boot record

(cyl O, head O, sectory
a

Partitions _

N

Volume boot sector
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Cac tham so6 hiéu nang dia

= Pé doc hay ghi, dau dia phai di chuyén dén track va
sector twong wng

= Seek time
« Thei gian dung dé dinh vi dau dia dén track (hay cylinder)
mong muon.
= Thoi gian trung binh trén cac dia cirng hién nay la dwdi 10 ms
= Rotational delay hoac rotational latency
« Thoi gian dung dé di chuyén dau dia dén sector twong ng
(vi tri dau tién cua sector).
= Thoi gian rotational delay trung binh la t. /2
=t la thoi gian quay 1 vong ]
= Thd&i gian quay cua cac dia hién nay tr 3600 rpm dén 15000 rpm
(co thoi gian rotational delay trung binh la 2 ms)
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Cac tham so6 hiéu nang dia

= Transfer time
« Thoi gian chuyén di liéu (tr hodc vao bd nhé chinh)
= Transfer time = b*t, /N
 b: 86 byte can doc, N: tdng sb byte trén 1 track
= Access time = Seek time + Rotational time + Transfer time
= Tooo + /2 + b*t /N
Thoi gian dé dat dau dia va dung vi tri sector dé doc va
ghi
Thwe té : Seek time >> latency time > transfer time
Toi wu seek time = dinh thi truy xuat dia

Toi wu latency time:
- Pia KT nhd, quay nhanh, lwu trir di¥ liéu gan ké
= Chon kich thwéc sector, noi lwu trir cac tép twong dung hop ly
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Vi du truy xuat dia to

= Xét 1 dia clrng c6 5 méat, méi mat co 200 track, moi track cé 500

sector, seek time trung binh 1a 4 ms, tdc d6 quay cua dia
(rotation speed) la 15000 rpm

= Xac dinh dung Iwo’ng cua dia?

= Gid st c6 1 tap tin c6 dung lwong 1.28MB, chiém tron 5 track

(2500 sector) trén cung mot cylinder. Hay xac dinh thoi gian truy
xuat trung binh tap tin nay?

= Giai:

= Theoi gian doc track dau tién
= Thoi gian seek time trung binh:

4 ms
= Thoi glan rotational delay trung binh: 2 ms
= Thoi gian doc 1 track (500 sectors) 4 ms

= Do tap tin nam trén 1 cylinder nén khong ton thoi gian seek time

khi doc cac track con lai. Do do, tbng thdi gian truy xuat tap tin
nay la:

10 + (4x6) = 34 ms = 0.034 seconds
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Chinh sach lap lich tren dia

= FCFS (First Come First Serve)
= Di chuyén dau doc theo th tw yéu cau
= Khéng sap xép lai hang doi cdng viéc
= Dé lap trinh nhwng két qua thuwdng khong tét
= SSTF (Shortest Seek Time First)
= Sau khi phuc vu 1 yéu cau, di chuyén dau doc téi vi tri can doc gan véi vi tri hién
hanh clia dau doc nhat
= Giam seek time so v&i FCFS
= VAan dé starvation
= SCAN (elevator algorithms)
= Pau doc sé di chuyén vé mdt phia cta dia va tlr do6 di chuyén qua phia kia
= VAn dé: mat dd day cac yéu cau chwa dwoc phuc vu & dau con lai
= C-SCAN
= Twong tw SCAN, chi khac la khi di chuyén t&i 1 dau ndo dé cua dia, no sé lap
tire tré vé dau bat dau cla dia
= LOOK:
= Twong tw SCAN nhwng dau doc chi di chuyén t&i khdi xa nhat @ méi hwéng chir
khéng dén cudi
= C-LOOK
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irst ome irst erved -FCFS

= Con goi la: First-in, first-out (FIFO)

= X ly yéu cau mdt cach tuan tw (Yéu cau nao dén trudée
duwoc thue hién trudc)

= COng bang cho tat ca tién trinh

= Néu nhiéu tién trinh thi xac suat xem nhw la ngau nhién

= Phwong phap nay dé Iap trinh nhwng khéng cung cap
dich vu tot.
= Vi du: can phai doc cac khdi theo thr tv sau 98, 183,

37,122, 14, 75 va dau doc dang & vi tri 59.

« Dau doc sé lan lwot di qua cac khdi 59, 98, 183, 37,
122, 14, /5.



First Come First Served - FCFS

Arrnival order: 46, 110, 32, 52, 14, 120, 36, 96 (track addresses)
Head current position: 50

14 32 36 46 52 96 110 12(0)
e
——i
""'-----..._,_._____I_hl_l_‘-l
"
—
pl—
& 4 ¥ —»

;. Total head movement =454 tracks



hortest ervice ime irst (SSTF)

= Di chuyén dau doc dén cac khdi can thiét theo vi tri 1an
lwot gan véi vi tri hién tai ctia dau doc nhat.

= NOi cach khac: Chon yéu cau I/O ma doi hdi it di chuyén
nhat dau dia tor vi tri hién tai.

= Luén ludn cho ra seek time nhd nhat.

= Vidu: can doc cac khoi 98, 183, 37, 122, 14, 124, 65 va
67. Gia str dau doc dang & vi tri 53.

= Pau doc sé lan lwot qua cac khdi 53, 65, 67, 37, 14, 98,
122, 124, 183.



hortest ervice ime irst (SSTF)

Arrival order: 46, 110, 32, 52, 14, 120, 36, 96

Head current position: 50

14 32 36 46 52 96 110 120

.
el

/

|

8 i (total movement = 146 tracks)
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SCAN

= Dau doc di chuyén vé mét phia cla dia va tir do
di chuyén vé phia nguoec lai.
= Ban dau chon REQ theo hwéng IN > OUT (cham
bién 0)
« Khi dau doc & ngoai cung, chon REQ theo hwéng
OUT- IN ,
= Vi du can doc cac khoi 98, 183, 37, 122, 14,
124, 65, 67. Gia st dau doc o vij tri 53.
= Pau doc sé lan lwot qua cac khoéi 53, 37, 14, O,
65, 67, 98, 122, 124, 183 (theo SCAN dinh
hwdng vé 0).
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Arrival order: 46, 110, 32, 52, 14, 120, 36, 96

Head current position: 50, moving toward to ().

14 32 36 46 32 96 110 120

tv | total tracks covered = 156 (since go to 0)




= Nhw SCAN, gi&i han chi di chuyén theo 1 chiéu
duy nhat (tr OUT = IN).

= Quay vé vi tri bat dau (0) ngay khi dung track &
xa nhat (cé thé dung bién).

= Vi du can doc cac khoi 98, 183, 37, 122, 14,
124, 65, 67. Gia str dau doc & vj tri 53 va dwoc
danh dau tlr 0 - 199

= Dau doc sé lan lwot qua cac khdi 53, 65, 67, 98,
122, 124, 183, 199, 0, 14, 37.



Arrival order: 46, 110, 32, 52, 14, 120, 36. 96

Head current position: 50, moving direction () - 140

14 32 36 46 52 96 110 120

\\\
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LOOK, C-LOOK

= Twong &ng giong SCAN, C-SCAN nhwng khong
dung 2 bién.

= Vi du can doc cac khdi 98, 183, 37, 122, 14,
124, 65, 67 theo C-LOOK. Gia str dau doc & Vi
tri 53.

= Dau doc sé lan lwot qua cac khdi 53, 65, 67, 98,
122, 124, 183, 14, 37/.



Cac thuat toan doc dia : wu - khuyét diem

= FCFS : thich hop trong trirong hop dir liéu

dwoc lwu triy lién tuc.
= SCAN, C-SCAN, LOOK, C-LOOK : thich hop

v&i lwong di liéu can truy xuat 1én.
= SSTF : thwdng dwoc str dung.
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Cau héi on tap

Vi du: can doc cac khodi 98, 183, 124, 65, 12 va

67. Gia sir dau doc dang & vi tri 53, dau doc

dwoc danh so tir 0 - 199.

« Dau doc sé lan lwot qua cac khoi ndo va vé
so do theo cac thuat toan doc dia FCFS,
SSTF, SCAN va C-SCAN.

= Tr d6 két luan xem cach doc nao tdi wu nhat?



Yéu cau doc dia: 98, 183, 124, 65, 12, 67.
Gia st dau doc dang o vi tri 53.
= FCFS: 53, 98, 183, 124, 65, 12, 67/.
= 5= [98-53| + |183 - 98| + |124-183| + |65-
24|+|12-65|+|67-12]
= SSTF: 53, 65, 67, 98, 124, 183, 12.
= SCAN: 53, 12, 0, 65, 67, 98, 124, 183.
= C-SCAN: 53, 65, 67, 98, 124, 183, 199, 0, 12.



Thong tin them

Pia chi twong déi = (head, cylinder, sector)
Head :0-> S6 mattrén dia—1
Cylinder: 0 > So6 cylinder trén dia — 1
Sector : 1 > Sb sector trén track
Dia chi tuyét doi = head * So6 sector/track + track *
sb sector/cylinder + sector - 1



u (Buffering)

= Lwu tam d@ liéu trong bd nh& khi truyén gitra
cac thiét bi nham:
« Toc dé truyén gilra cac thiét b
« Kich thwéce div liéu truyén gitra cac thiét bi
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Khéng sty dung vung dém dir liéu

USER PROCESS DISK
OS
Y
.
Work Area (]
\\__-/

P — Processor Tume
T — Transter or read tune

T P T P

Unbuffered transfer (Timing)
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Sw dung vung dém dtr liéu

USER PROCESS O DISK
Work Area < Buffer
T1 M1 P1 M2 P2
T2

Assunung M (Move time) to be less than P, this 15 an
improvement over unbuttered transfer.

-Buffered transfer (Timing)
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Pém dir liéu truy xuat nhanh

(Caching)

= Lwu trlr ban sao cua dir liéu tai mét vung nhé
truy xuat nhanh

= Can phan biét cache va buffer
= Buffer lwu tam ban sao cua di liéu

= Cache lwu tam ban sao cua di liéu tai noi co toc dd
truy xuat nhanh hon noi lwu dir liéu



Spooling

= Pac diém:
= Lwu trlr tam dir liéu dau ra cho mot thiét bi néu thiét bi
chi c6 thé phuc vu mét yéu cau tai mét thdi diem, nhuw
may in
= Chi chap nhan dong di liéu lién tuc
= Thao tac in:
« D liéu can in cia méi trng dung dwoc dwa vao mot
tap tin riéng
= Hé thong spooling sé& chuyén 1an lwot cac tap tin nay
cho may in



Quan ly 16i (Error Handling)

= LOi thwdng & 2 dang:
= Tam thoi
= Lau dali

= |/O Subsystem c6 thé phuc héi hiéu qua 16i tam
thol

= Khi yéu cau nhap xuat xay ra 16i > tra vé ma I0i
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Vong d&i cia mot yéu cau nhap xuat

request I/0

system call

can already

user
process

kermnel
/0 subsystem

I/0 completad,
input data available, or
output completed

f

return from system call

satisty request?

no

yes

send request to device
driver, block process if
appropriate

|

process request, issus
commands to controller,

kermel
IO subsystem

transfer data
(if appropriate) to process,
return completion
or error coda

F

determing which /O
completed, indicate state
change to /0 subsystem

receive interrupt, store
data in device-driver buffer
if input, signal to unblock
device driver

T

interrupt

/O completed,
generate interrupt

1 device
configure controller to driver
block until interrupted
. interrupt

device-contraller commands handlar
device
monitor device, controller
interrupt when /O
completed
time

4
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