BO NHO

i (Memory )

Muc tiéu :

1. Hiéu dudc ciu tao cda bd nhd, chitc ning va hoat ddong cla
bd nhé.

2. Nim dudgc qua trinh doc bd nhd & ghi bd nhd.

3. Vai tro cua bd nhé Cache trong mdy tinh.
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i B0 nhd (Memory)

NO1 dung :

1. T chic bd nhd cia may tinh IBM PC

Phan loai by nhG : Primary Memory va Secondary Memory.
Qua trinh CPU doc b0 nhd.

Qua trinh CPU ghi b6 nhd.

Bd nhé Cache.

O
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Memory

E Bo nhé (Memory) la noi chita chuong trinh va dix liéu.

E Pon vi do bo nho :

B Bit : don vi bd nhé nhé nhat 1a bit. Mbi bit c6 thé luu trit 1 trong
2 trang thaila 0 va 1.

EByte = 8 bits, dugc danh chi s tir 0 d&€n 7 bat dau ti phai sang
trai.

E Kbyte = 1024bytes = 210 bytes.
EMbyte = 1024Kbytes = 210 Kbytes.
EGbyte = 1024Mbytes = 21° Mbytes.
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Primary Memory

Con dwoc goi la bo nho chinh hay b6 nh¢ trung tam.

Chia lam 2 loai : RAM va ROM
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chuwong trinh. Dic []1£m ciia RAM : i 18
Cho phép Lloc/ ghi dir liéu. | é
Dir liéu bi mat khi mat nguén. &

LRI
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L

Khi may tinh khéi dong, Ram réng. Ngudi lap trinh
chu y&u 1a l1am viéc véi Ram - viing nhé tam dé dit
liéu va chuong trinh.
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RAM

...........

.............

am 1a ving nhé 1am viéc =» néu viing nhé TS
nay tré nén nho so v4i nhu cau s dung thi sy
ta tang thém Ram (gan thém Ram).

......
""""""""""

RAM c6 thé chia lam 2 loai : Dynamic va Static
eDynamic RAM : phai dudc lam tu'ci trong vong §
du'di 1 ms néu khong sé bi mat noi dung.
eStatic RAM : giir du'gc gia tri khong can phai
lam tuoi.

eRAM tinh co toc do cao, co tén la bo nhé
CACHE nam trong CPU.

Chuang 3 : T chlic Memory 6

. s
‘‘‘‘‘
.........
--------------
........
.......



‘_LRAM

Co » gA'R CMX512-3500C2 §
- - POEINGEN EXTREME ME-ZORY SPEED

| —

024002

ultra-performance DDR memory www.corsairmemory.com

selb . ki ey b Ol E o B ECESEE  Rive S i

ar s ..nmnmllmimmﬁn S AREERARE
e

- .
’-’-' CORSAI/ " CMX512-3500C2

XMS3502v1.1
024510 EX TREMEMEMORYSJ
LD

¥ NS Rns C2%. -SRnz =S - Wwwy, -
Fff'ﬁmrtu/m/m; URERRBERR R )51 o E Co’s"”'"emory.com
B L £ 87 a5

S . HIIIIHII—I!.-*

Chuang 3 : T chlic Memory 7



i ROM

ROM (Read Only Memory) : bé nhé chi doc.

ROM BIOS chira phan mém cau hinh va chan doan hé
thong, cac chwong trinh con nhip/xuat cap thap ma
DOS st dung. Cac chwong trinh nay dwgc ma hoa
trong ROM va dwgre goi 14 phan déo (firmware).

Mot tinh nang quan trong cua ROM BIOS la kha nang

phat hién su hién dién cua phan cirng méi trong MT
va cau hinh lai hé dieu hanh theo Driver thiét bi.
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i ROM(cont)

Piic diém ciia ROM:
B Chi cho phép doc khong cho phép ghi.

E Dir liéu van ton tai khi khong co nguon.
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i Cac loai Rom

PROM (Programmable Read Only Memory) :

Cho phép user c6 thé l1ap trinh va ghi vao ROM bang cach
dot.

EPROM (Erasable Programmable Read Only Memmory)

Cho phép user viét ghi chwong trinh va x6a ghi lai. Viéc x6a
bang cach dung tia cyc tim.

EEPROM (Electrically Erasable Programmable Read Only
Memory)

b0 nha co the lap trinh bang xung dién dac biét
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i Secondary Memory

La bd nhé phu nim ngoai hp CPU.

Floppy disk, Tapes, Compact discs ... la secondary
Memory.
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So lwge vé Cache

WM Cache cap 1 (Level 1-cache) : nam trong CPU, toc d¢ truy xuat
rat nhanh, theo téc d ciia CPU.
m Cache cap 2 (Level 2- cache) thuong co dung lurgng 128K,256K
la cache nam giira CPU va Ram, thu’dng ciu tao bang Ram tinh
(Static Ram), toc do truy xuat nhanh vi khong can thgi gian lam
tuci dir liéu.
m Cache cap 3 (Level 3-cache) : chinh la ving nhé DRAM duing lam
vung dém truy xuat cho dia cirng va cac thiét bi ngoai vi.

Toc do truy xuat cache cap 3 chinh la toc do truy xuat DRAM.
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i Cache (cont)

B To chirc ciia Cache :lién quan dén chién lwoc triv dém va cach
thire Iuu thong tin trong Cache.

E Loailénh phai thi hanh : Cache chira ca chwong trinh va dir
liéu, khi CPU truy xuat ma ching cé san thi truy xuat nhanh.

Khi CPU can truy xuit bd nhé, cache sé kiém tra xem cai ma CPU
can di c6 trong cache chua.

B Dung lwong cache : nhw viy néu 1 tip 1énh nam gon trong
cache (vong lap chang han) thi thuc thi rat nhanh.
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Cau tric Cache

e dugc cau tao thanh tirng hang (cache lines) , 32 bit/hang
cho 386, 128 bit/hang cho 486, 256 bit/hang cho Pentium.

M&i hang c6 kém theo 1 tag dé lwu trir dia chi bat dau cia doan
b6 nhé ma thong tin dwoe dwa vao cache. Néu 1a cache cap 2
(SRAM), dia chi bit dau ciia doan bd nhé da chuyén data vao
cache con dwgc luu trong 1 vung nha riéng.

Mot bd diéu khién cache (cache controller) sé diéu khién hoat
dong cua cache véi CPU va data vao/ra cache. Chinh Cache
controller phan anh chién lwgc trir dém cua cache.

Véi cache cap 1, cache controller 1a 1 thanh phan cia CPU.

Vi cache cap 2, cache controller nam trén Mainboard.
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Hi¢u suat cua Cache

Cache dung lam ving dém truy xuat nén néu CPU truy xuat data
ma co sian trong cache thi thoi gian truy xuat nhanh hon nhiéu.
Hiéu qua ciia cache ngoai viéc cho toc @9 truy xuat nhanh con phu
thudc vao Cache hit hoac Cache miss.

Cache Hit : tirc data c6 san trong Cache.
Cache Miss : tire data chwa cd sin trong cache.
ti 1é cache hit va cache miss phu thudc vao 3 yéu to :

to chirc cache , loai Iénh phai thi hanh va dung lwgng ciia cache.
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Hi@u sult clla Cache

Fimb toan hiéu suit thuc thi cua Cache :

GOT'C thoi gian truy xuit cua Cache
M la thoi gian truy xuat by nhé

h 1a ti 1é thanh cong (hit ratio), 1a ti so giita s6 lan tham chiéu
cache véi tong so 1an tham chi€u. h =(k-1)/k

Ti 1é that bai (miss ratio) (1-h)
Thdi gian truy xuit trung binh = c¢+(1-h)m

Khi h=> 1, tat cd truy xuat déu tham chiéu téi Cache, thdi gian
truy xuit trung binh = c.

Khi h=> 0, can phii tham chi€u b nhé chinh moi lic, thoi gian

truy xuat trung binh = c+m. |
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Hiéu suat cua Cache (cont)

+

[ Trong Registers? |
[ Trongcacher1z |

[_Trong Cache L2 trén chip? |

[ rong ache L2 i cip? ]
[ rronghawz ]

ocril’c Memory
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A Two Level Caching System
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ac chién lwgc trir dém trong Cache

Cic chién lwge triv dém lién quan dén tac vu doc ghi tir CPU. C6 2 loai :
Writethrough Cache (WTC) va Writeback cache (WBC).

* Khi CPU doc tir bo nho qui woe thi WTC va WBC déu nhw nhau : sé doc 1 doan n¢i dung
trong by nhé vao cache.

* Khi CPU ghi ra by nh¢ qui woc :

E WTC : CPU ghi data ra vung dém ghi (write buffer) roi b6 dé tlep tuc viéc khac, cache
€ lay noi dung trong buffer roi chiu trach nhiém ghi ra b¢ nhé qui wéc khi bus ranh.

B WBC : CPU ghi data vao cache, khi cache day thi day thong tin ra bo dém (dém castoff)
roi tir castoof, data chuyén sang b6 nhé qui wéc.
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00000

Resident portion of DOS

004p0
0

A0000
BO00O
B3000
C0000
FO00O0
F6000
FEOQO

User RAM

EGA Color Video

Monochrome Video

Reserved ROM (not used)
Reserved ROM

ROM BASIC

T > Z <X D O mZ



Memory Map

1024 bytes thap nhit chia bang vector

interrupt .
Dos data Rrea chifa cac bi€n dugc DOS st dung nhu :

B Keyboard buffer : cdc phim nhan dudc Iuu cho dén khi dugc
xu 1y.

B CJ chi tinh trang keyboard : cho biét phim nao dang dugc
nhan.

B Dia chi cOng printer.
B Dia chi cOng tuin ty

B M6 t4 cdc thi€t bi dang c6 trong hé thong : tdng dung luong
b6 nhd, so 6 dia, ki€u man hinh...
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‘L Memory Map

User Ram : vi tri thudng trd cua DOS & dia chi 0600H.
Viung nhd trong ndm ngay dudi vang nhé Dos.

Rom BIOS : tir FOO0H — FFFFH viung nhé cao nhit cia by nhé
chita cdc chuong trinh con cip thap cua Dos dung cho viéc
xudt nhap va cdc chdc ning khic..
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Qua trinh Boot may

= X3y ra khi ta power on hay nhian nit Reset.

Bo VXL x6a tit cd 6 nhé clia bd nhé trd vé 0, ki€m tra chan 18 bd
nhdg, thi€t 14p thanh ghi CS trd dén segment FFFFh va con trd
1énh IP trd tGi dia chi offset biang 0.

=» Chi thi diu tién dudc MT thuc thi § dia chi 4n dinh bdi noi
dung cidp thanh ghi CS:IP, d6 chinh 12 FFFFOH , di€m nhap tdi
BIOS trong ROM.
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i Trinh tu tdc vu doc 6 nhé

v CPU dua dia chi 6 nhé can doc vao thanh ghi dia
chi.

v’ Mach giai ma xac dinh dia chi 6 nhg.

v CPU gtti tin hiéu diéu khi€n doc = bo nhé. Noi
dung 6 nhé can doc dugc dua ra thanh ghi di liéu.

v CPU doc ndi dung cua thanh ghi dir li¢u.
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i Mach giai ma dia chi 6 nh¢

Mach dién c6 nhiém vu xac dinh diang 6 nhé
can truy xuat dang c6 dia chi luu trong
thanh ghi dia chi.

B nhé lam viéc dugce chia thanh nhiéu 6 nhé.

Kich thuéc mdi 6 nhé thay doi tuy theo may, thudng la 8
hay 16 bit tic 1 byte hay 1 word.

Né&u kich thuéc moi 6 nhé 1a 1 byte thi sé cé 8 duong dir
licu song song noi by nhé 1am viéc véi bo VXL. Moi dudng
1 bit , tAt ca 8 duong tao thaAnh mot tuyén dit liéu (data
bus)
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i Truy xuit bo nhé (cont)

D7
D6

D4
D3

O NHO

G,
3
A
g

Doc / ghi dit liéu

Chuang 3 : T chlic Memory
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D1
DO



i Trinh tu tdc vu ghi 6 nhd

s CPU dua dia chi 6 nhé can ghi vao thanh ghi dia
chi cua bd nhg.
m Mach giai ma xac dinh dia chi 6 nhg.

m CPU dua dit lidu can ghi vao thanh ghi dit liéu cia
bé nho.

m CPU gtti tin hiéu diéu khién ghi = b nhé. Noi
dung trong thanh ghi dir liéu dugc ghi vao 6 nhé cé
dia chi xac dinh.
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Truy xuat bé nhé : ghi 6 nhé

O nhé dugc chon

00000 |

00001

00010

00011

11110

11111
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i Stack

= Stack 1a viing nhé dic biét ding dé luu
trid dia chi va da liéu.
Stack thuong tri trong stack segment.Moi viing 16 bit trén
stack dugc tréo dén bdi thanh ghi SP, goi 1a stack pointer.

Stack pointer luu trit dia chi ciia phan td di liéu cudi méi
dugc thém vao (pushed lén stack.)
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i Stack

phan ti dit liéu cuéi méi duge thém vao nay lai 1a phan t&
sé dugc 1ay ra (popped trudc tién).
= Stack lam viéc theo co ché& LIFO (Last In First Out).

Xét vi du sau : gia su stack dang chia 1 gia tri 0006

>

Sau do ta dua 00A5 vao stack
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‘L Stack

BEFORE fHGH MEM AFTER  HIGH MEM
0006 |€¢— SP 0006

LOW MEM

Chuaong 3 : To chirc




Cong dung cua Stack

@ Dung d€ luu trit dif liéu tam cho thanh ghi néu ta cin st dung
cac dir li€u nay.

# Khi 1 chuong trinh con dudc goi, stack sé& luu trit dia chi trd vé
ngay sau khi chuong trinh con thuc hi€n xong.
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i Summary Slide

Cd nao dudgc thiét 1ap khi 1 phép tinh s6 hoc khong dau qué
rong khong vua vai dich?

= Hai thanh ghi ndo dugc t6 hdp thanh dia chi cia Iénh sé dugc
thuc k& ti€p?

= Néu qua trinh doc by nhd. Tai sao qua trinh doc b nhd lai
chi€m nhi€u chu ky mdy hon so véi truy cip thanh ghi?

= Thanh ghi AH bi stra d6i, tai sao thanh ghi AX ciing thay d6i
theo.

s NOi dung nao chi€m 1024 bytes thadp nhit ciia bd nhé?
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A e A A
i Cau hoi Oon tap
Vai tro cua Cache trong may tinh.
Trinh bay chién ludc trit dém ctia Cache.

Phin bi€t b0 nhé RAM va ROM.

Néu trinh ty qua trinh thuyc hién khi khGi dong may
tinh.
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i Céu héi on tap
s MOt bd nhé ¢6 dung lugng 4Kx8.
a) C6 bao nhiéu dau vao dir liéu, dau ra dit liéu.

b) C6 bao nhiéu dudng dia chi.
¢) Dung lugng cua noé tinh theo byte.
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i Céu héi on tap

BO nhd Cache nam gilra :
a) Mainboard va CPU

b) ROM va CPU

¢) CPU va bo nhd chinh.
d) BO nhd chinh va bd nhd ngoai

Chuang 3 : T chlic Memory
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i Cau héi 6n tap

Theo quy udc, ngudl ta chia bo nhd
thanh tung vung cdé nhitng dia chi
dugc mo ta bang :

a) sO thap phan

b) sO thap luc phan

c) SO nhi phan

d) s bat phan
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