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6.1 Cac nguyén tac co ban vé phan cung thiét bi I/0

Q Thiét bi I/O cta may tinh réat da dang vé chung loai va chuc néng,
mac du vay, chung thuong duoc xay dung theo nguyén tac chung
nhu sau :

Connector giao
tiép theo 1 chuan
xac dinh (SCSI, Bo phan dién B6 phan thua
SATA, IDE, USB, t’ diéu khién hanh (cac
COM, ...) dé ﬂ (Adapter hay ” thanh phan co
phuc vu mét Device khi, dién,...)
chuan nghi thuc Controller) T
giao ti€p xac
dinh (protocol)
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6.1 Cac nguyén tac co ban vé phan cung thiét bi I/0

a Vé céach thuc giao tiép di liéu véi thé gidi bén ngoai, cac thiét b
/0 thudng thudc 1 trong 2 loai : thiét bi block va thiét bi ky tu.
= Thiét bi block : giao tlep vOi bén ngoai tung lan 1 block dit liéu
voi do dai c6 dinh, moi block cé dia chi c6 dinh va doc lap, ta
chi can biét dia chi clia khoi thong tin la co thé truy xuét duoc
né bat ky Itc nao.
= Thiét bi ky tu : giao tiép voi bén ngoai ting 1an 1 chubi byte cé
doé dai tuy y (stream), tuy nhién stream khong co6 dia chi, nghia
la ta chi c6 thé truy xuét dir liéu theo dang tuan tu tir dau dén
cudi, khéng thé quay lai qua khu dugc. ba sO cac thiét bi 1/0

ma ta dung véi may tinh déu thudc loai thiét bi ky tu (ban phim,
chuét, card mang, scanner, printer,...)
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6.1 Cac nguyén tac co ban vé phan cung thiét bi I/0

o Cidng cé 1 vai ngoai lé :
= Thiét bi clock : ndé khong co di liéu, chi kich hoat tin hiéu ngat
quang theo chu ky xac dinh trudc.
= Man hinh co nQi dung hién thi nam trong RAM. May tinh chi
can dung cac lénh may truy xuat vang RAM tuong tng, man
hinh sé hién thi ngay lap tuc két qua bi hiéu chinh.

Mén : Hé diéu hanh
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6.1 Cac nguyén tac co ban vé phan cung thiét bi I/0

Cac thiét bj 1/0O co toc do
giao ti€p rat khac nhau
tuy tinh chat s dung cua
chung.

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

Khoa Cong nghé Théng tin
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6.1 Cac nguyén tac co ban vé phan cung thiét bi I/0

a Thiét bi 1/0 c6 thé giao tiép voi bat ky thiét bi nao khac. Pé may
tinh c6 thé giao tiép voi thiét bi 1/0, ngudi ta thuong ding 1 bd
phan tuong thich voi bé phan diéu khién cua thiét bi, ta goi bod
phan nay bén may tinh la device controller :

B6 phan

dién tu B6 phan
Device dléu khlén thl]’a hanh
RAM CPU Controller H (Adapter “‘ (cac thanh

hay phan co

Device khi,
Controller) dién,...)
Bus
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Cac thanh ghi I/O

Méi device controller déu c6 nhiing 6 nhé chira cac théng tin hoat dong, ta

goi cac 6 nho nay la cac thanh ghi (register). Dua vao n6i dung ma thanh

ghi chua, co 4 loai thanh ghi :

= Thanh ghi Iénh : thanh ghi chia ma Iénh chic nang ma CPU ghi vao
dé béat controller thuc hién. Chiéu di chuyén théng tin cla thanh ghi
nay la tr CPU dén controller (OUT).

= Thanh ghi trang thai : thanh ghi chia cac bit théng tin miéu ta trang
thai hién hanh cua thiét bi /O tuong ung (ban, ranh,...). Chiéu di
chuyén théng tin ctia thanh ghi nay la ti controller vé CPU (IN).

= Thanh ghi d liéu xuat : chtta dit liéu ma CPU mudn xuat ra thiét bi
/0. Chiéu di chuyén thoéng tin cua thanh ghi nay la t& CPU dén
controller (OUT).

= Thanh ghi di liéu nhap : chia d liéu ma thiét bi 1/0 gbi vé may tinh.
Chiéu di chuyén thong tin cda thanh ghi nay la tu controller vé CPU
(IN).
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Cac thanh ghi I/O

Méi thanh ghi can c6 dia chi truy xuat duy nhat. Cé 3 phuong phap gan
dia chi cho cac thanh ghi cua 1 controller :
= Dia chi /0 : may co 2 loai dia chi khac nhau : dia chi 6 nh6 danh dé
truy xuat cac 6 nhé trong RAM, dia chi I/0 danh truy xuat cac thanh
ghi cua cac mach controller. Thi du Iénh mov al, [f5] sé doc ndi dung 6
nhé RAM ¢ dia chi F5,, vao thanh ghi al cua CPU, con Iénh in al, f5 sé
doc ndi dung thanh ghi cua controller nao dé ma c6 dia chi (port) la
F5,.
= Pia chi memory-mapped I/O : may chi c¢6 1 loai dia chi va 1 loai Iénh
dé truy xudt cac 6 nhé, moi thanh ghi 1/0 phai duoc thiét ké sao cho n6
chiém 1 dia chi 6 nhé xac dinh, muoén truy xuat thanh ghi I/0, CPU sé
dung Iénh truy xuat 6 nhé nhu binh thuong. Thi du Iénh mov al, [f5] sé
doc ndi dung 6 nhd RAM hay thanh ghi I/0O & dia chi F5, tuy thudc vao
dia chi nay dang duoc dung cho phan ti nao.
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Cac thanh ghi I/O

= Dung hén hop 2 loai dia chi I/0 va dia chi memory-mapped I/O :
may co 2 loai dia chi khac nhau : dia chi 6 nhé danh dé truy xuét
cac 6 nhé trong RAM, dia chi I/O danh truy xuat cac thanh ghi
cla cac mach controller. Tuy theo tinh chat sit dung cua tung
thanh ghi, ta sé dung dia chi 1/0O (port) hay dia chi memory dé
truy xudt no roi ding loai Iénh tuong ting dé truy xuét no khi can
thiét.

Two address One address space Two address spaces

OxFFFF... Memory

/O ports

/

(a) (b) (c)
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Ky thuat DMA

Méi lan can di chuyén dir liéu tir thiét bi I/O (dang nam trong thanh ghi
data in cuia controller), CPU phai thuc hién 2 Iénh may lién tiép :

1. Lénh in (hay mov) dé di chuyén
da liéu tu controller vao thanh
ghi cua CPU.

2. Lénh mov dé di chuyén du liéu
tu thanh ghi CPU ra 6 nhé RAM
xac dinh. Device

Viéc di chuyén di liéu gitta may RAM CPU Controller
tinh va thiét bi I/0O nhu trén la chua
duoc hiéu qua vi phai di chuyén 4
qua phan ti trung gian (CPU). Dé
khac phuc nuoc diém nay, ta c6 thé <€ 0
st dung ky thuat DMA (Direct Bus

Memory Access)
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Ky thuat DMA

@ o Drive

1. CPU
programs DMA Disk Main
CPU the DMA  controller controller memory
controller -+ Buffer
o~
yd S
Address
Count
Control 4. Ack A
lﬂ"' "
4

| | 4
Interrupt when 2. DMA requests
done transfer to memory L 3. Data transferred y

-« Bus
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Ky thuat ngat quang (Interrupt)

Interrupt 1. Device is finished

CPU 3 CPU acks controller

interrupt < / Iil Disk
e J,’f,;.":_.f.- SEERRCRRERR

/\

2. Controller
issues

U

)\nterrupy
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6.2 Cac nguyén tac co ban vé phan mém thiét bi I/0

= Poc 1ap thiét bi : tng dung co thé truy xuét bat ky thiét bi nao, qui trinh
truy xuat phai dong nhat, khong phu thudc vao tinh chat vat ly hay loai
thiét bi.

Sort <input >output

= Pat tén thiét bi déng nhéat : tén thiét bi la 1 chudi hay 1 s6 ngyén giéng
nhu tén 1 file.

= Che d&u viéc xt ly 16i : néu co 16i trong khi truy xuét 1/0, hé théng phan
mém |/O phai x( ly t6t nhat va & cédp thdp nhat roi c6 gang che dau I0i
cang nhiéu cang tot.

= Chuyén d0| cung cach nhap/xuat di liéu dang bat dong bo thanh dang
dong bo : O cap vat ly, moi lan can doc 1 sector dia, CPU sé xuét lénh
doc ra controller, chd ngat khi co dit liéu, doc khéi dit liéu vao bd nhé. O
cap ung dung, nén cung cap 1 ham chuc nang, ung dung goi ham nay,
khi ham return két qua (lau hay mau), tng dung da co di liéu dé xir ly
tiép.
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6.2 Cac nguyén tac co ban vé phan mém thiét bi I/0

= Pém di liéu nhap/xuat : khi di liéu tu 1 thiét bi I/O vao may tinh,
HDPH chua biét dit liéu nay sé dugc ing dung nao dung, ma biét
ing dung nao di nGa thi cling khé long doi héi phan mém doé xu ly
kipthoi d lieu nhap. Do do hé théng phan mém /O can dém da
liéu & 1 noi nao doé rdéi cung cap cho tng dung khi cé yéu cau.

= Thiét bi dung chung (shared) hay thiét bi dung riéng (delicated) :
thi du disk c6 thé phuc vu nhiéu tng dung dong thoi, con bang tu
thi chi phuc vu 1 ung dung tai 1 thoi diém, néu khong thoi gian
dap ung sé bi tri hoan rat lau, nhiéu khi la vo tan.
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3 cach thuc hién 1/0 khac nhau

1. Lap trinh thuc hién 1/O (programmed 1/O) : thi du sau khi nhan chuoi
ky tu can in, HDH sé lap kiém tra trang thai may in, néu ranh thi
xuét ra 1 ky tu cho dén hét chudi.

2. Dung co ché ngat (interrupt) : thi du sau khi nhan chuéi ky tu can in,
HDH sé khéi dong ché do phuc vu ngat tr may in roi lam viéc khac.
M6i khi may in rénh, né tao tin hiéu yéu cau ngat goi téi CPU, may
sé thuc hién thu tuc dap ing ngat, tha tuc nay sé kiém tra xem con
ky tu can in khong ? Néu hét thi thoi, néu con thi xuat ky tu ké tiép
ra may in réi quay lai noi dang x( ly dé tiép tuc cong viéc.

3. Dung ky thuat DMA (DMA) : thi du sau khi nhan chuoi ky tu can in,
HPH sé khoi tao 1 session DMA cho DMA controller biét. DMA
controller sé thuc hién xuat ting ky tu ra may in khi can, khong cé
doan code nao cua HPH hay cua ung dung lién quan dén viéc xuat
ky tu cu thé ca.
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Lap trinh thuc hién I/O (programmed 1/O)

String to
User i be printed
sSpace ‘I’ Printed Printed
page page
ABCD J’ ¢
EFGH
Next A Next AB
Kernel Y 1
space ] ABCD ABCD
EFGH EFGH
(a) (b) (c)
copy _from_user(buffer, p, count); /* p is the kernel bufer */
for (i= 0; i < count; i++) { /* loop on every character */
while (*printer_status_reg != READY) ;  /* loop until ready */
*printer__data_ register = p[i]; /* output one character */

}

return_to_user();
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Dung co ché ngat (interrupt)

copy _from _user(buffer, p, count); if (count == 0) {
enable_interrupts( ); unblock__user();
while (*printer_status_reg != READY) ; } else {
*printer_data_ register = p[0]; *printer_data_ register = p[i];
scheduler(); count = count — 1;
I=i+1;
}

acknowledge _interrupt();
return_from_interrupt();

(a) (b)
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Dung ky thuat DMA (DMA)

copy_from_user(buffer, p, count); acknowledge_interrupt( );

set_up_DMA _controller(); unblock _user();

scheduler(); return_from_interrupt();
(a) (0)
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6.3 Cac cap chuc nang co ban cua hé théng phan mém 1/0

l/O
request

ing dung thuc hién I/0

o i 9,

/O

/ reply

Make /O call; format I/O; spooling

|/O functions

Naming, protection, blocking, buffering, allocation

Set up device registers; check status

Wake up driver when |/O completed

User processes &
- +
I
Y Device-independent
software A
! Device drivers A
Interrupt handlers A
Y

Hardware

Perform |/O operation

.
&

Khoa Cong nghé Théng tin
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6.4 Dia cung & CDROM

B= Read/write head (1 per surface)

Surface 7

(:-_-':)
Surface 6
Surface 5

D
Surface 4
Surface 3 e

Direction of arm motion

Surface 2
Surface 1

(C

AR
yAYEVEY

Surface 0

Céu truc cua mot 6 dia cuing
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6.4 Dia cung & CDROM

Theo gboc nhin tu ngoai, disk vat ly la
khong gian dit liéu 3 chiéu, moi disk
= nhiéu cylinder, moéi cylinder gom
nhiéu track (head — vong tron chta
tin - c6 cung duong kinh), méi track
chita nhiéu cung chira tin nhé duoc
truy xuat doc lap nhau (sector).

sector

_track

Sector la don vi truy xuat tin nhé nhat
& cdp vat ly (tr ngoai ta khong thé
truy xuat tung byte dir liéu trén disk
duoc).

Muodn truy xuét 1 sector, ta phai xac
dinh toa d6 3 chiéu cua né (C,H,S)
— rat kho tu duy.

_ .:, Khoa Cong nghé Théng tin
BK Truong BH Bach Khoa Tp.HCM

Mén : Hé diéu hanh
Chuong 6 : Quan ly cac thiét bi I/O
Slide 21


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

Dia cung RAID 0

Ta c6 thé xem disk hién thuc y nhu goc nhin truy xuét ti bén ngoai la
SLED (Single Large Expensive Disk). Bia SLED thuong khéng c6 toc
do truy xudt cao va do tin cay thap. Dé khac phuc 2 nhuoc diém trén,
nguoi ta thuong dung ky thuat RAID (Redudant Array of Inpependant
Disks). C6 6 dang RAID khac nhau nhu sau :
RAID 0 : gop k sector thanh 1 strip, dung n disk tho dé hién thuc disk
ludn ly nhu sau : phan bo cac strip theo kiéu round-robin nhu hinh
dudi day. Néu may tinh truy xuat khoéi di liéu dai n strip, controller
trén RAIDO sé biét duoc khoi dit liéu n strip nay nam trén n disk tho

kKhac nhau, no sé ra [énh
n disk dong thoi, moi
disk tho truy xuat 1 trip.
DG liéu truy xuat duoc
sé duoc hop lai/phan ra

—boi-controlter

?
_ Khoa Cong nghé Théng tin
.-'. BK.'

Trudong BDH Bach Khoa Tp.HCM
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Strip 0
|
Strip 4
|

Strip 8
N——

<—

Strip 1
|
Strip 5

Strip 9

)

<

Strip 2
N A

Strip 6
Strip 10

N—”

<>

Strip 3
N—
Strip 7
Strip 11

SN——

RAID level 0
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Dia cung RAID 1

RAID 0 da tang téc do truy xuat 1én n lan, nhung do tin cay sé bi giam di
n lan. Dé khac phuc nhugc diém nay, ta c6 thé dung RAID 1.
RAID 1 : diung co ché Master/Miror. Ngoai n disk thd cé san (master),
dung thém n disk thoé nia (slave). Moi 1an can ghi thong tin, controller
sé double dit liéu va yéu cau ghi dong thoi 1én ca master 1an slave. Mo
khi can doc thong tin, controller chi can yéu cau master thuc hién. Chi
trong trudng hop master cé truc trac, controller méi switch vai tro cua
master va slave cho nhau roéi thuc hién lai viéc doc di liéu (bay gio trén
cac disk tho tot nén sé thanh cong). Ngudi quan tri chi can thay thé bo
phan bi 16i va copy di liéu tir bd phan con tot sang la hé thong sé tré lai

trang thai Dbinh
thuong nhu xua.

C___,.:‘

Str:p 0
i SR
Strip 4
N— ]

Strip 8
SR

(-_—

Strip 1
— ]
Strip 5
T

Strip 9
N

-_

Strip 2
P ae’]

Strip 6
N ]

Strip 10
S—

P
R

Strip 3
— ]
Strip 7
N ]

Strip 11
—

Strip 0
Strip 4

Strip 8
S

(E—

Strip 1
——
Strip 5
M—’

Strip 9
—

G

Strip 2
—
Strip 6
N}

(E_—

Strip 3
e’

Strip 7
M

Strip 10
——

Strip 11
ST

RAID
level 1
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Dia cung RAID 2

RAID 1 s* dung qua nhiéu disk tho. Pé khac phuc nhugc diém nay,
ta co thé dung RAID 2.

RAID 2 : dé luu 32 bit dit liéu, controller sé doi 32 bit data thanh ma
stira sai Hamming 39 bit, ting bit sé dugc ghi Ién 1 disk thé khac nhau
dong thoi. Nhu vay vé mat téc do, ta nang lIén duoc 32 lan so véi dia
SLED. Vé d6 tin cay, néu co 16i & 1 disk thd nao do, nhé ma
Hamming, controller sé tu sra sai dé xac dinh 32 bit di liéu géc. Chi
phi giam tir 2/1 & RAID 1 xuéng con 39/32 & RAID 2.

] G G G ) o] (G2 T
- - - - - - - .............. RAIDIBveIE
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Dia cung RAID 3

RAID 3 : y tudng gan giéng véi RAID 2 : dé luu 32 bit di liéu,
controller sé dung 33 disk tho : 32 disk chua 32 bit data, disk con lai
chira bit phat hién 16i (parity). Nhu vay vé mat t6¢c do, ta nang lén
duoc 32 lan so voi dia SLED. Vé do tin cay, néu co6 16i & 1 disk tho
nao do, nho bit parity ta phat hién dugc 16i, rdéi nho tin hiéu bao 16i &
disk thit i, controller sé tu stra sai bit i dé xac dinh 32 bit di liéu géc.
Chi phi giam tir 2/1 & RAID 1 xuéng con 39/32 & RAID 2 va con 33/32
o RAID 3.

p—
=T : e :
5| | 5| | 5| | Bl
e
1 | | e | e | e RAID level 3
OO
o S
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Dia cung RAID 4

RAID 4 : giéng nhu RAID 0, nhung tang cuong tham 1 disk tho dé

chira strip partity cGa n strip nam tran n disk thi chira di liéu. : dé luu
32 bit di liéu, controller sé dung 33 disk thd : 32 disk chua 32 bit
data, disk con lai chira bit phat hién 16i (parity). Nhu vay vé méat toc
do, ta nang Ién dugc 32 1an so v6i dia SLED. Vé do tin cay, néu co 10i
& 1 disk thé nao do, nho bit parity ta phat hién duoc 16i, roi nho tin
hiéu bao 16i & disk thit i, controller sé tu stra sai bit i dé xac dinh 32 bit
dit liéu géc. Chi phi giam tir 2/1 & RAID 1 xuéng con 39/32 & RAID 2

va con 33/32 ¢ RAID 3.
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Dia cung RAID 5

Strip i"

Strip 6

Strip 11 | RAID level 5
Strip 15
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Ky thuat ghi tin trén CDROM

Spiral groove

2K block of
user data
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6.5 Mach dong ho

Crystal oscillator I l I
IDI
| |

o A, 4GHz
Mach dém xubén
Ialn ' S U
mS A A
Mach gi(r gia tri can dém

giay phut ‘ gio ngay

. ' _I-l_I_T A —I-l—l_ A —I-l—l_ i I l I i
1000 60 60 24

Phan trong hinh chir nhat xanh thuong duoc lap trinh dé giam nhe phan cing
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6.5 Mach dong ho

Dung phan mém dé hién thuc n mach dém gio doc lap

Current time

Clock

4200

header

msS

Next signal

3

—{1x
J

15ms 16ms
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6.6 Terminal giao tiép trén co so tung ky tu

Terminal va mach diéu khién bén may tinh dung chuan giao tiép RS-
232 (COM1, COM2) dé giao tiép nhau, tin hiéu duoc truyén/nhan
timg bit theo theo gian. M6i l1an 1 ky tu ASCII (1byte) can truyén,
controller sé doéi ky tu thanh 8 bit roi géi ting bit ra terminal. Terminal
va may tinh la 2 thiét bi doc lap. Terminal thuong co kha nang hién
thi dugc 25 hang, moéi hang 80 ky tu.

Computer
RS-232
CPU Memor interface i
Y t’_ UART Transmit
=
Recieve
Bus
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6.7 Giao tiép nguoi dung trén co sé doé hoa

Man hinh d6 hoa c6 kha nang hién thi c*r pixel co ban (1024*768).
Thong tin diéu khién hién thi 1 pixel dai n bit (24bit = 3 byte cho ché
do TrueColor). Ma tran théng tin hién thi cho c*r pixel dugc luu trong
bo nho “Video RAM”, CPU co6 thé truy xudt truc ti€p ting 6 nhé trong
video RAM y nhu truy xuat 6 nhé trong RAM chita chuong trinh va dir
liéu = viéc cap nhat théng tin hién thi dé hoa rat nhanh chong, cé

thé chiéu phim full HD.
Graphics

CPU Memory adapter Video
\Nidao controller
RAM — 1 | | | -

N\ =

Bus /7 Analog
video signal
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Man hinh ¢ ché dé van ban
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Man hinh & ché do doé hoa

(0, 0) (1023, 0)
.EDU 100 .
— -
( ) ad Title bar '
Menubar —» File *1 Edit 7! View™  Tools?) Oglions™! Help )

Tool bar —>- Ei%a :jﬁg c%§§ (Fﬁ‘ tESE} E; 1"'}

4"‘!— Thumb
Client area
—-a— Scroll bar
Window —
TrTe 1™
o . . [
A X
(0, 767) (1023, 767)
~ Mén : Hé diéu hanh

Khoa Cong nghé Thong tin Chuong 6 : Quan ly cac thiét bi I1/0
'@ Truong PH Bach Khoa Tp.HCM Slide 34


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

Man hinh & ché do doé hoa

Ham APl Windows BitBIt() cho phép copy 1 vung bitmap géc sang
vung Ve :

a. Truoc khi ham BitBlt thuc thi.

b. Sau khi ham BitBit thuc thi.
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2 2

4 n 40 ]
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Window 2 — Window 2 —
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Man hinh & ché do doé hoa

Thuong ding font outline dé miéu ta duong vién tung ky tu duoc hién

thi trong ché d6 do hoa.

o abcdefgh
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6.8 Terminal mang

X-Terminal la thiét bi dau cudi cé kha nang hién thi d6 hoa vai téc do
rat cao, dugc ndi két voi may tinh thong qua ky thuat mang may tinh.

Hemote host

User <
space

Kernel
space <

ar

Window Application X terminal
manager program
Motif Window
Intrinsics
Xlib
X client X server
UNIX UNIX
Hardware Hardware

\_

X protocol

Network

o
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Cac Terminal mang lam viéc véi cung 1 may tinh

Kién truc hé thong cac terminal SLIM (Stateless Low-level Interface

Machine).

Computer center "
Disks Dedicated
@_ network
connection
Server(s) Switch

-«— Thin client
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6.9 Thiét bi quan ly viéc dung nang luong

1. May ENIAC gébm 18.000 dén dién ti, ton 140.000w dién = qua
ton dién.

2. May PC dung transistor nén tén rat it dién, khoang 400w, trong
doé may dung khoang 85%, con lang phi 15% (60w). Tuy nhién
néu 1 ti may PC dong thoi chay trén toan thé gidi, con nguoi da
lang phi 60 ti Watt = 60.000 Mega Watts = cong suat phat cua 60
nha may dién nguyén ti cod qui md trung binh = qua lang phi
dién.

3. May laptop va cac thiét bi di dong dung pin charge, dé han ché
trong luong cla may, ta phai han ché kich thudc va trong luong
cuia pin = thdi gian cung cap nang luong cua pin rat han ché (vai
ba gid hoat déng). Hon nira ndng luong cua pin dugc nap tu nang
luong dién, do dé can han ché viéc st dung nang luong cla céac
thanh phan hoat déng ciia may xuéng.
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6.9 Thiét bi quan ly viéc dung nang luong

= Ngoai viéc ché tao cac thiét bi phan cuing sao cho chung st dung
it dién nang, vai trd cua HPH va ung dung cling rat quan trong
trong viéc giam thiéu viéc tiéu ton dién nang.

= Vé phan cing (CPU, memory, thiét bi I/0), chuing duoc thiét ké va
ché tao sao cho co thé & nhiéu trang thai khac nhau nhu :

1. On: dang hoat déng = t6n nang luong nhat.

2. Sleeping : ngu chd = it tdn nang luong.

3. Hibernating : ngu déng = tén it nang luong hon nta, nhung
khi muén quay vé on, né sé tiéu ton nang luong va thoi gian
hon la ti sleeping vé on.

4. Off : tat = khong tiéu tén nang luong.

= Nhiém vu clia HPH va ung dung la diéu khién cac thiét bi phan
cung dé chung & trang thai phu hop theo thoi gian sao cho tong
chi phi tiéu thu nang luong la nhé nhat.
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6.9 Thiét bi quan ly viéc dung nang luong

= Ngoai viéc ché tao cac thiét bi phan cuing sao cho chung st dung
it dién nang, vai trd cua HPH va ung dung cling rat quan trong
trong viéc giam thiéu viéc tiéu ton dién nang.

= Vé phan cing (CPU, memory, thiét bi I/0), chuing duoc thiét ké va
ché tao sao cho co thé & nhiéu trang thai khac nhau nhu :

1. On: dang hoat déng = t6n nang luong nhat.

2. Sleeping : ngu chd = it tdn nang luong.

3. Hibernating : ngu déng = tén it nang luong hon nta, nhung
khi muén quay vé on, né sé tiéu ton nang luong va thoi gian
hon la ti sleeping vé on.

4. Off : tat = khong tiéu tén nang luong.

= Nhiém vu clia HPH va ung dung la diéu khién cac thiét bi phan
cung dé chung & trang thai phu hop theo thoi gian sao cho tong
chi phi tiéu thu nang luong la nhé nhat.
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Tiét kiém nang luong cho man hinh

= Tat man hinh sau 1 thoi gian ndi dung khong bién déng, nguoi
dung co thé thiét 1ap khoang thoi gian nay sao cho hop ly.

= Chia man hinh ra nhiéu zone doc lap, tai 1 thoi diém nao do, néu
chi c6 1 ctra s6 nhd dang tac dong va lam viéc véi nguoi dung,
may co thé tat cac zone khac.

[ | | [ [
I | | I |
| : | |
L —————— Window 1 A ———g————
: | | |
Window 1 | \I |
- — - —— = —— ————m Y = — —
. . | I
____J______:___ Window 2 || ____:______:___ Window 2
| I I |
| | T I | T
1_Y_J
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{2\ (h\
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Tiét kiém nang luong cho dia cung

=  Khi quay, déng co quay dia tiéu ton rat nhiéu dién nang. Do dé
nén tat dong co quay khi khong can thiét, thi du sau 1 khoang thoi
gian khong truy xuét dia, nguoi dung co thé thiét 1ap khoang thoi
gian nay sao cho hop ly. Luu y khi can truy xuat lai, ddong co phai
duoc khoi dong lai va cho 1 thoi gian dé téc do 6n dinh, diéu nay
sé tiéu ton dién nang va thoi gian chd nhiéu.

= Co thé dung Cache I6n dé ha thép tan suét truy xuét dia, nho doé
viéc tat dong co quay sé thuan loi va cé ich hon nhiéu.

» Co thé thong bao cho tng dung biét trang thai “tat dong co quay”
cho ung dung dé ung dung delay viéc truy xuat dia néu co thé.
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Tiét kiém nang luong cho CPU

=  Khi CPU vé trang théi ranh (hoac cho 1/0 hoédc khéng cd process
dé chay), n6 nén chuyén vé trang thai sleep.

= Giam tan s6 chay ctia CPU dé giam muc tiéu thu dién cla no.
Cac ung c6 deadline biét trudc :

o thi du trinh xem phim can doc/giai méa va hién thi 25 frame/s,
tic thoi gian xu ly 1 frame anh la 40ms. Nhung CPU nhanh,
no co thé chi can 20ms dé xi ly xong 1 frame. Trong truong
hop nay, ta giam téc dé chay CPU xuéng 2 lan dé gidm mtc
tiéu hao nang luong 4 lan.

o Hoac néu nguodi dung nhap liéu véi téc do 1ky tu/s, con ung
dung chi can 100ms la x& ly xong viéc nhap 1 ky tu. Trong
trudng hop nay, ta giam téc do chay CPU xuéng 10 lan dé
gidm muc tiéu hao nang luong 100 lan.
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Tiét kiém nang luong cho RAM

= Khi khéng can thiét, hay giai phong néi dung ctia Cache roi off né.
= Khi khong can thiét, hay luu ndi dung trong RAM [én dia roi off nd
(Hibernation).
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