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Thiét bi xuat nhap

= Xuat nhap theo khoi (Block devices)

01 Théng tin chira trong cac khdi kich thwée cd dinh
512-32768 bytes.

1 Thao tac doc / ghi thwe hién trén twng block
0 Vidu: HDD, FDD, CDROM, ...

m Xuat nhap theo ky tw (Character
devices)

1 Thao tac doc / ghi thwc hién trén tieng ky tw
0 Vi du: may in, ban phim, chudt, ...
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oc dd doc / ghi cia mét so thiét bi dién hinh
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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

Operating systems



Controller| |[Controller| [Controller

System bus

Motherboard

m Maéi thiét bi xuat nhap diéu cé bd diéu khién thiét bj riéng
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Cac co’ ché xuat nhap
m Xuat nhap theo chwong trinh
= Xuat nhap theo co ché ngat

= Truy xuat bd nhé true tieép (DMA)
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Cac co ché xuat nhap

Issue Read
command to
I/O module

CPU — /O

Read status

of /O /O — CPU

Error
condition

Read word
from /O
Module

/O - CPU

Write word

. CPU — memory
into memory
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Next instruction
(a) Programmed /O

PU — I/O
Do something
= Pelse

Issue Read
command to
I/O module

—

Read status g - - - Interrupt

of 1O

module /0 — CPU
Error
condition

Read word

from 1/O /0 - CPU

Module

j-Nnte word CPU —> memory

into memory

Next instruction
(b) Interrupt-driven 1/0

PU — DMA
Do something
= Pelse

lssue Read
block comman
to /O module

Read status
of DMA
module

- == Interrupt

DMA — CPU

Next instruction

(c) Direct memory access



Direct Memory Access (DMA)

CPU

@/ Drive

1.CPU
programs DMA Disk Main
the DMA controller controller memory
controller Prrg Buffer
L
S
4. Ack A
// ~~

—

Interrupt when
done

— |

2.

—

transfer to memory

4
DMA requests J

\3. Data transferred y

-« Bus

PTIT, 2012

Operating systems



g

Phan meém giao tiép 1/0

fequest /O reply
- >

lUser space software

1/0O system calls (library)

Device-independent Naming, protection, blocking,

l software buffering, allocation

Device drivers Setup device registers; check status

Interrupt handlers Wakeup driver when 1/0O completed

o R | I i

Perform 1/O operation
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Tham so dia ct’ng

Parameter IBM 360-KB floppy disk | WD 18300 hard disk
Number of cylinders 40 10601
Tracks per cylinder 2 12
Sectors per track 9 281 (avg)
Sectors per disk 720 35742000
Bytes per sector 512 512
Disk capacity 360 KB 18.3 GB
Seek time (adjacent cylinders) 6 msec 0.8 msec
Seek time (average case) /7 msec 6.9 msec
Rotation time 200 msec 8.33 msec
Motor stop/start time 250 msec 20 sec
Time to transfer 1 sector 22 msec 17 usec

B
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Cac tham so hiéu suat dia

Seek Rotational Data Transfer
| Delay |

Access time

m Seek time: Thoi gian tim track

m Rotational delay (rotational latency): tho
gian tim sector
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Cdng thire tinh hiéu suat dia

m Seektime (Ts)=m*n +s
trong do: m = hé sb dac trwng cua dia
n =s0 track di qua
s = thoi gian khéi ddng dau tw
m Rotational delay (T,) = 1/ (2*r)
trong do, r la toc dd quay (vong /s)
m Transfer time (Ty) = b / (r*N)
trong d6 b = sd byte di¥ liéu can chuyén
N = so byte trén 1 track
m Average accesstime (Ta)=Ts + T, + Ty
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Vi du

m Doc 1 file cO 256 sectors (8 tracks) tw
mot 6 dia v&i cac thong s6 nhw sau:

N Seek time = 20 msec
OTransfer rate = 1 MB/s
S0 bytes trén 1 sector = 512
1S sector trén 1 track = 32
0T dd quay dia 3600 rpm
m Xet hai treong hop:
CLwu triy lién tuc
OLwu trlr ngau nhién
B
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TH1: Lwu trir lién tuc

B T,k gautien = O€€K time + Delay + Transfer
time (1 track)

= 20ms+8.3ms+16.7 ms =45 ms
m / tracks con lai co seek time =0

- Tténg cong — Ttrack dautien T T7 track con lai
=45 ms+ 7 *(8.3+16.7) ms = 220 ms
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TH2: lwu trir ngau nhién

m T, = Seek + delay + data transfer (1
sector)

=20ms+8.3ms+0.5ms=28.8ms

® T1ang cong = 296 * 28.8 = 7.37 seconds
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Thuat toan dinh th¢i dia

m Xac dinh th& tw di chuyén gilra cac
track trén dia mot cach toi wu

m Cac thuat toan dién hinh:
OFIFO
1SSF (Shortest seek first)
1SCAN (Elevator algorithm)
1C-SCAN (One-way elevator)
a...
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First in, First out (FIFO)

= Di chuyén theo thir tw truy xuat, méi lan nhan
1 thao tac riéng lé

m Vi du: truy xuat 1, 36, 16, 34, 9, 12 va vi tri
hién tai & Cylinder 11 (Di chuyén trung binh =
18.5 cylinders)

o

| ||
1 9 1112 16 34 36
/ —_—
P —— —
)
B
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Shortest Seek First (SSF)

m Truy xuat ndo co di chuyén it nhat thi thwe hién trwéce

m Vidu: 1, 36, 16, 34, 9, 12 va vi tri hién tai & Cylinder
11 : Di chuyén trung binh = 10.2 cylinders

o
|| |

1 9 1112 16 34 36
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SCAN (Elevator Algorithm)

m Dau doc di chuyén theo 1 chiéu, sau khi doc
xong moi quay lai

m Vi du: truy xuat 1, 36, 16, 34,9, 12 va vj tri
hién tai & Cyllnder 11 (D| chuyen trung binh =
cylinders)

o

1 9 1112 16 34 36

>  —

< <«
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C-SCAN (One-way Elevator)

m Giong SCAN nhwng chi di theo 1
hwdong

= Khi dén cylinder cudi cung, dau doc
guay veé vi tri xuat phat
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RAID (Redundant Array of

Inexpensiye Disks) i
m Cung cap kha nang chiu I6i

m Tang hiéu nang
m Nhiéu mirc RAID khac nhau
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RAID Level O

m File dwoc ghi phan tan trén nhiéu dia
m Cho phép nhiéu thao tac doc va ghi dong

tho

PTIT, 2012
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RAID 1 (Mirroring)

m D lieu duoc ghi nhan doéi lén 2 dia

khac nhau

Strip 3
Strip 7

D2

Stri

Strip 101 | Strip 11
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RAID 2

m File dwoc ghi phan tan trén nhiéu dia theo
trng bit, c6 dung ma stra sai (Hamming)
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RAID 3

m Nhuw RAID 2, dung rieng mét dia chiwra parity
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RAID 4

m Twong twv RAID 0 nhwng c6 dung mdt
dia riéng lam parity

vivv

Strip O Strip 1 Strip 2 Strip 3 PO-3
~—r_ A M A M A M A MM

Strip 4 Strip 5 Strip 6 Strip 7 P4-7
N~ A M~ A M A M A M~ M

Strip 8 Strip 9 Strip 10 Strip 11 P8-11
~ ~— U N J & _
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RAID 5

m Giong nhw RAID 4 nhwng parity phan
tan trén nhiéu dia

s G sy ey

Strip O Strip 1 Strip 2 Strip 3 PO-3

Strip 4 Strip 5 Strip 6 P4-7 Strip 7
Strip 8 Strip 9 P8-11 Strip 10 Strip 11
Strip 12 P12-15 Strip 13 Strip 14 Strip 15

P16-19 Strip 16 Strip 17 Strip 18 Strip 19
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Bai tap 0

m Chudi truy xuat dia: 10, 22, 20, 2, 40, 6,
38. Biét vj tri hién hanh & cylinder 20. Thoi
gian di chuyén qua mot cylinder 1a 6ms.
Xac dinh Seek time binh quan wng voi cac
thuat toan:
OFIFO
1SSF (Shortest seek first)

C1SCAN (Elevator algorithm)
1C-SCAN (One-way elevator)
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Bai tap 1

m Xét mot hé thdng dia clrng v&i cac thdong
sO:
[1Seek time = 5ms
[1Rotational delay = 4ms
O Transfer speed = 8MB/s
1Average file size = 8 KB

m Tinh thoi gian trung binh cua thao tac doc
file tr dia crng vao b6 nh¢ sau do ghi lai
vao dia cirng & vi tri khac
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Bai tap 2

= Mot dia cirng co 40 cyllnder seek time la
oms khi di Chuyen gitra 2 cylinder ké can.
Toc dd chuyén la 25ms/sector. Kich thwée
file trung binh 100 sector. Rotational delay
= 100 ms. Tinh thoi gian doc file trong 2
trvong hop:

0BTa bi phan manh: hai sector lién nhau cach
nhau trung binh 13 cylinder

0BTa khdng phan manh: hai sector lién nhau
cach nhau trung binh 2 cylinder
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KHo6ong phan manh

m Thoi gian doc 1 sector+
Seek time + Delay + Transfer
=oms+ 100 ms + 25 ms =131 ms
m Thoi gian doc ca tap tin:
100 * thoi gian doc 1 sector = 13100 ms
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C6 phan manh
m Thoi gian doc 1 sector:
Seek time + Delay + Transfer
=6*12 + 100+ 25 =197
m Thdi gian doc ca tap tin:
Thoi gian doc 1 sector * 100
=197 * 100 = 19700 ms
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