BO NHO
A &M (Memory)

Muic tiedu :

1. Hiedu Nodic cadu taio culia bod nhdl, chdlic naéng vaw hoait
noang culia boa nhoul.

2. Naémnodic quau trinh noic boa nhou & ghi boa nhou.

3. Va trog cula boa nhbu Cache trong mauy tinh.
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kw Boa nhou (Memory)

Noai dung :

1. Toa chouc boa nhou culia mauy tinh IBM PC

2. Phaan loaii boa nhou : Primary Memory vag
Secondary Memory.

3. Quau trinh CPU noic boa nhou.
4. Quau trinh CPU ghi boa nhou.

5. Boa nhou Cache.
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kj% Memory

E BO nhé (Memory) lag néi choua chodng trinh vag doo lieiu.

E Non vo no boa nhou :

B Bit : non vo boa nhou nhou nhaat lag bit. Moai bit cou thea lou troo
1 trong 2 traing thaui lag 0 vae 1.

E Byte = 8 bits, nooic haunh cha soa tog 0 nean 7 baét naau tog phatii
sang traui.

E Kbyte = 1024bytes = 2% bytes.
EMbyte = 1024Kbytes = 2!° Kbytes.

E Gbyte = 1024Mbytes = 21 Mbytes.
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: Primary Memor
k&m y y

Con duoc goi la bo nhd chinh hay bo nhG trung tam.
Chia lam 2 loai : RAM va ROM
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RAM

N\

RAM (Random Access Memory) b0 nhG truy xudt ng s
nhién.La noi luu gilt caiic chuong trinh vag dir li€u K-
chuong trinh. Pac di€m clia RAM : T
* Cho pheup doc/ ghi dir liéu.

* Ditliéu bi mat khi mat nguon.

Khi mauy tinh khoui noang, Ram roang.
Ngoogilaap trinh chuu yeau lag lagm vieac
voui Ram —vuegng nhou taim fea doo lieau

vag chéong trinh. Chuong 3 : T6 chic Mentory



RAM

A\

Ram lag vugng nhou lagm viedac = neau
vugng nhou nagy trou nean nhotu so voui
nhu caau sou duing thi ta taeng theam Ram

EFRﬁch’&%“}:ﬁ%“B% 2 loai : Dynamic va Static
RAM

‘Dynamic RAM : phai dugc lam tugi trong vong
dudi 1 ms neu khong sé b| mat NOi dung
-Static RAM : giu dugc gia tri khong can phai lam
tuoi.

-RAM finh c6 toc do cao, c6 tén 1a bd nhé CACHE
nam trong CPU.
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L&m ROM

ROM (Read Only Memory) : bo nh& chi doc.

ROM BIOS chtta phan m@m cau hinh va chdn doan
hé thOng, cac chuong trinh con nhap/xuat cap thap
ma DOS st dung. Cac chuong trinh nay dugc ma hoa
trong ROM va duoc goi la phan déo (firmware).

Mot tinh nang quan trong cua ROM BIOS la kha nang

phat hién su hién dién cla phan cing mdi trong MT va
cau hinh lai he dieu hanh theo Driver thiet bi.
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k&ﬂ ROM(cont)

Pac di€ém clla ROM:
E Chi cho phép doc khong cho phép ghi.

E D{t li€u van ton tai khi khong c6 nguon.
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PROM (Programmable Read Only Memory) :

Cho phép user c6 th€ 1ap trinh va ghi vao ROM bang cach
dot.

EPROM (Erasable Programmable Read Only Memmory)

Cho phép user vi€t ghi chuong trinh va xéa ghi lai. Viéc xéa
bang cach dung tia cUc tim.

EEPROM (Electrically Erasable Programmable Read Only
Memory)

bd nhé co th€ 1ap trinh bang xung dién dac biét
Chuong 3 : TG chlc Mentdy



kw Secondary Memory

La bo nhé phu nam ngoai hOp CPU.

Floppy disk, Tapes, Compact discs ... la secondary
Memory.
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So luoc vé Cache
k.
B Cache cap 1 (Level 1-cache) : nam trong CPU, tdc dd truy

xuat rat nhanh, theo tdc d0 clla CPU.

m Cache cap 2 (Level 2-cache) : thu’dng co dung luong 128K,256K la
cache nam gitra CPU va Ram, thuong cau tao bang Ram tinh (Static
Ram), toc do truy xuat nhanh vi khong can thoi gian lam tuci du liéu.

m Cache cap 3 (Level 3-cache) : chinh la ving nhé DRAM dung lam
viung dém truy xuat cho dia cting va cac thiét bi ngoai vi.

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

E TO chirc ciia Cache :lién quan dén chi€n lugc trit dém va
cach thtrc Iuu thong tin trong Cache.

B Loailénh phai thi hanh : Cache chtta c@ chuong trinh va dir
li€u, khi CPU truy xudt ma chiing c6 san thi truy xudt nhanh.
Khi CPU can truy xudt bd nhd, cache sé& ki€ém tra xem cai ma
CPU can da c6 trong cache chua.

E Dung luong cache : nhu va@y néu 1 tap 1énh nam gon trong
cache (vong lap chang han) thi thuc thi rat nhanh.
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Cau tric Cache

A

he duoc cau tao thanh tUng hang (cache lines) , 32 bit/hang
cho 386, 128 bit/hang cho 486, 256 bit/hang cho Pentium.

MOi hang c6 kem theo 1 tag d€ luu trit dia chi bat dau ctia
doan b0 nhé ma thong tin duo’c dua vao cache. Néu la cache
cap 2 (SRAM), dia chi bat dau ctia doan b nhé di chuyén
data vao cache con dudc Iuu trong 1 viing nh@ riéng.

MOt b di€u khi€n cache (cache controller) s& di€u khi€n hoat
dOng cla cache v@i CPU va data vao/ra cache. Chinh Cache
controller phdn anh chién luoc trir dém cla cache.

Vi cache cap 1, cache controller la 1 thanh phan cia CPU.

V@i cache cé'p 2, cache controller nam trén Mainboard.
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| Hieu suat cUa Cache
Cache dung lam viing dém truy xuat nén n€u CPU truy xudt data
ma co6 san trong cache thi thoi gian truy xudt nhanh hon nhiéu.
Hiéu qud cUa cache ngoai viéc cho t0c dO truy xuat nhanh coén
phu thuOc vao Cache hit hoac Cache miss.

Cache Hit : ttc data c6 san trong Cache.
Cache Miss : tUc data chura cé san trong cache.
ti 1& cache hit va cache miss phu thudc vao 3 yéu t0 :

t® churc cache , loai 1énh phai thi hanh va dung luong cla cache.
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Hiéu suat clia Cache

Ti oaun hieau suaat thoic thi cutia Cache :

b

G thoei gian truy xuaat cutia Cache

M lag thogi gian truy xuaat boa nhou

h lag tee lea thagnh coang (hit ratio), lag ta soa giooa soa laan tham
chieau cache voui toang soa laan tham chieau. h =(k-1)/k

Ta lea thaat baii (miss ratio) (1-h)
Thogi gian truy xuaat trung binh = c+(1-h)m

Khi h=» 1, taat caii truy xuaat fieau tham chieau toui Cache, thogi
gian truy xuaat trung binh = c.

Khi h-> 0, caan phaiii tham chieau boa nhou chinh meii luuc, thogi
gian truy xuaat trung bil&hﬁdﬁm - T8 chlc Menidy



Hieau suaat cutia Cache (cont)

sﬁ 4
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A Two Level Caching System
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ac chién luogc trit dém trong Cache

Cac chién luoc trit dém lién quan dén tac vu doc ghi tir CPU. Cé 2 loai :
Writethrough Cache (WTC) va Writeback cache (WBC).

* Khi CPU doc tUr b nhé qui uéc thi WTC va WBC déu nhu nhau : sé doc 1 doan noi
dung trong bO nh@ vao cache.

* Khi CPU ghi ra b0 nh& qui udc :

B WTC : CPU ghi data ra viing dém ghi (write buffer) roi bé dé ti€p tuc viéc khac,
cache sé 1ay nQi dung trong buffer rdi chiu trach nhiém ghi ra bd nhé qui udc khi bus
ranh.

E WBC : CPU ghi data vao cache, khi cache dy thi day théong tin ra bd dém (dém
castoff) rOi tr castoof, data chuyé&n sang bd nhé qui udc.
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00000

A0000
B0000
B8000
C0000
F0000
F6000
FE000

User RAM

EGA Color Video
Monochrome Video
Reserved ROM (not used)

Reserved ROM
ROM BASIC

v > 2 < X O 2 M Z



Memory Map

. 10?4 bytes thaap nhaat choua baung vector
os deta Area chkis calic biedn fiddic DOS s duing nhé
B Keyboard buffer : cauc phim nhaan nooic 16u cho fean khi AOGIC
x0U lyu.
thf“)@ chaetinh traing keyboard : cho biedt phim nago nang NOGIC
nhadn.

m Noa cheecoang printer.
m Noa cheecodng tuaan toi
m M o4 tall calic thiedt bo fiang col trong hed thodng : todng dung
|66ing bod Nhou, sod 0a da, kieau meen hinh...
Chuong 3 : T6 chlc Mengiy



L&W Memory Map

User Ram: vo i thddeng truu culia DOS 60 noa chee0600H.
V ugng nhdu troang neeém ngay dodui vuang nhou Dos.

Rom BIOS : tog FOOOH — FFFFH vugng nhou cao nhaat cutia boa
nhou choua cauc choong trinh con caap thaap cutia Dos dugng
cho vieac xuaat nhadp vag cauc chouc naeng khauc..
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L&m Quau trinh Boot mauy

" Xaoy ra khi ta power on hay nhaan nuut
BoR\éXétxola tadt cali 0a nhou culia boa nhou ol vea 0, kieam tra
chalin 1ell boa nhou, thiedt ladp thanh ghi CS tro(l fedn segment
FFFFh vag con troli leanh | P tro(i toui noa chaeoffset baeng O.

=>» Chaetho Naau tiean Nodic MT thoic thi 60 noa chaeaan Nonh boli
noai dung caép thanh ghi CS:IP, fiol chinh lag FFFFOH , fiieam
nhadp toui BIOS trong ROM.
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liw Trinh toi tauc vui Noic oa nhou

v CPU ii6a fioa che 0a nhou caan fioic vago thanh ghi
noa chee.

v’ Maich giaiii mad xauc fionh fida cha 0a nhéu.

v' CPU géiii tin hiedu fiieau khiean fioic = boi nhéu.
Nodi dung oa nhou caan noic nooic noa ra thanh ghi
doo lieau.

v' CPU fioic noii dung cuiia thanh ghi dod liedu.
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A *«M Maich giatii mao noa cha oa nhou

Maich niean cou nhieam vui xauc nonh nuung
oa nhou caan truy xuaat nang cou noa chee lou
trong thanh ghi noa chee.

Boa nhou lagm vieac nooic chia thagnh nhieau oa nhou.

Kich théouc moai oa nhou thay fioai tugy theo mary, thooeng
lag 8 hay 16 bit touc 1 byte hay 1 word.

Neau kich thoouc moai oa nhou lag 1 byte thi seo cou 8
noogng doo liedu song song noai boa nhou lagm vieac voui
boa VXL. Moai noogng 1 bit , taat cati 8 nooeng taio thagnh
moat tuyean doo lieau (data bus)
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L&M Truy xuaat boa nhou (cont)

D7
D6

D4
D3

Noic / ghi d66 liedu

< > “

nuong 3 : T6 chic Men2By
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D1
DO



ki&% Trinh to1 tauc vui ghi oa nhou
® CPU noa noa cha oa nhou caan ghi vago thanh ghi
noa cha cuua boa nhou.
B Maich giaui mao xauc nonh noa cha oa nhou.
B CPU noa doo lieau caan ghi vago thanh ghi doo
liedu cutia boa nhou.
B CPU gotii tin hiedu fiieau khiean ghi = boa nhou.
Noai dung trong thanh ghi doo lieau nooic ghi vago
oa nhou cou noa chea xauc nonh.
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l@ Truy xuaat boi nhoi : ghi 0a nhéi

00000

00001

00010

00011

11110

11111

OAa nhou nooic

}choin
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A $4M Stack

" Stack lag vugng nhou naéc bieat dugng
nea lou troo noa chae vag doo lieau.
Stack thoogng truu trong stack segment.Moai vugng 16 bit

trean stack nooic trou nean boui thanh ghi SP, goii lag stack
pointer.

Stack pointer l6u troo noa chee cutia phaan toa doo lieau cuoai
moui nooic theam vago (pushed lean stack.)
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A $W Stack

phaan tou doo lieau cuoai moui nooic theam vago nagy laii lag
phaan tou seo nooic laay ra (popped troouc tiean).
=» Stack lagm vieic theo co6 chea LIFO (Last In First Out).

Xeut vi dui sau : giau sou stack nang choua 1 giau tro 0006

> |

Sau doé ta dua 00A5 vao stack
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‘w Stack

BEFORE HIGH MEM AFTER  HIGH MEM

000 | °SP 0006

¢ SP

o

Lo 5 1 > |



L&w Coang duing cuua Stack

4 Dugng fiea 16u trod doo liedu taim cho thanh ghi nedu ta caan sod
dLing calic do6 lieu naay.

# Khi 1 chddng trinh con nodic gaii, stack sed 16u rdd Noa cheetrdl
vea ngay sau khi chdong trinh con thdic hiedn xong.
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ij Summary Slide

Cbo nago Nodic thiedt [adp khi 1 phetp tinh soa hoic khoang dadu

quau roang khoang voga voui hich?

Hai thanh ghi nago riddic toa haip thagnh fida cheeculia lednh sed

nodic thdic kea tiegp?

Nedu quau trinh foic boa nhdu. Taii sao quau trinh foic boa nhdu
laii chieam nhieau chu kya nmauy hon so voui truy cadp thanh ghi?
Thanh ghi AH bo s6la fiodi, ti sao thanh ghi AX cudng thay rodi
theo.

Nodi dung nago chieam 1024 bytes thadp nhadt culia boa nhdu?
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A i«” Caau hoti oan taap

" Vai trog culia Cache trong mauy tinh.

" Trinh bagy chiean 106ic tro6 neam cula
Cache.

" Phaan bieat boa nhoéu RAM vag ROM.

" Neau trinh toi quau trinh thoic hiean khi
khoui noang mauy tinh.

Chuong 3 : TG chiic Menfsty



. iw Caau hoti oan taap

" Moat boa nhdu cou dung 166ing 4Kx8.

a) Cou bao nhieau naau vago dod lieau,
Naau ra doo lieau.

b) Cou bao nhieau "N66@ng Nnoa chee.

c) Dung I66ing cula nou tinh theo byte.

Chuong 3 : TO chlic Men®%y



A @M Caau houi oan taap

B nhé Cache nam gila :

a) Mainboard va CPU

b) ROM va CPU

c) CPU va bd nhd chinh.

d) B6 nhd chinh va bd nhd ngoai

Chuong 3 : TO chiic Men®8By



A iw Caau houi oan taap

Theo quy udc, ngudl ta chia bd nhd thanh
tung ving c6 nhiing dia chi dugc md ta
bang :

a) so thap phan

b) sb thap luc phan

c) s6 nhj phan

d) soO bat phan

Chuong 3 : TO chiic Men®ity
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