TONG QUAN

1 Tong quan mdy tinh
2 Biéu dién s6  nguyén
3_ Biéu dién sb thyc

4 5,6_Lap trinh Hop Ngir

7_Mach Logic

8_Thiét ke CPU
9_Pipeline

10_B6 nhé

11_Hé théng nhap xuat

DICH LUAN LY
-Dich tréi (sll — shift
left logical): Thém vao
céc bit 0 bén phai
-Dich phai (srl — shift
right logical): Thém
vao cac bit 0 bén trai
DICH SO HQC
-Dich phai (sra — shift
right arithmetic):
Thém cac bit = gia tri
bit déu bén trai

QUA TRINH PHAT TRIEN

Thé hé Khoang thoi gian Cong nghé

1.1940 — 1956 Vacuum tubes (dén chan khong)

2 1956 — 1963 Transistors

(linh lién ban dan)

3 1964 — 1971 Integrated Circuits (vi mach tich hgp)
4 1971 —nay Microprocessors (vi xir )

5 Tuong lai Parallel Processing

DINH LUAT MOORE

S6 lugng transistor tich hop trong 1 IC tang gdp d6i mdi 1.5
nam(18 thang).

5 THANH PHAN CO BAN:

Input, output, memory, processor, datapath control.

<Bo x1 1y, bo nhé chinh, hé théng két ndi , thiét bi nhap/ Xuat>

WAFER (PE CHIP): TAm silicon méng da dugc cdy vat liéu khac nhau dé
tao ra nhimg vi mach

-C6 kich thudc trung binh tir 25,4mm (linch) — 200mm (7.9inch).

CHIP: C6 thé hiéu la mach tich hop (Integrated Circuit) gén trén dé chip
(wafer) nhim xir 1y cic cong viée trén may tinh.

-Chip c6 kich thuée rat nho nhung c6 thé chtra hang chyc tri¢u transistor, sb
luong trasistor cang 16n thi tdc do truyén va xir 1y tin hidu cang nhanh
-Hién nay c6 céc loai chip xu ly: 4, 8, 16, 32, 64 bit

-Nhiém vu co ban nhat cia CPU la phai thuc

hién céc 1énh duoc yéu clu, goi 1a instruction

-Cac CPU sé sir dung cac tép Iénh (instruction

set) khac nhau dé c6 thé giao tlép voi nd

-KICH THUOC LENH BI ANH HUONG BOI
+Cau tric dudng truyén bus +Kich thudc va té chirc

b nhé +Toq do CPU
-Giai phap toi uu 1énh:

+Dung 1énh c6 kich thude nghn, mdi 1énh chi nén
duoc thyc thi trong dung 1 chu ky CPU

+Dung by nhé cache
BQ LENH MIPS

Duoc xay dung theo kién triac (RISC) véi 4 nguyén
tdc: +Cang don gian, cang on dinh. +Cang nho gon,
xir Iy cang nhanh. +Tang tbc xir Iy cho nhing truong
hop thuong xuyén xay ra

+Thiét ké doi hoi sy thoa higp tét

-xSHLy=x.2" xSHRy=x/2"

- AND ding dé tét bit (AND vé6i 0 luén = 0); OR ding dé
bit bit (OR v6i 1 ludén = 1)

- XOR, NOT ding dé do bit (XOR v&i 1 = ddo bit do)
-x AND0=0;x XOR x=0

- Léy gié tri tai bit thir i ciia x: (x SHR i) AND 1;

- Gan gid tri 1 tai bit thiri cua x: (1 SHL i) OR x;

- Gan gid trj 0 tai bit thir i cia x: NOT(1 SHL i) AND x;
Dao bit thiri cia x: (1 SHL i) XOR x

CHIPSET: la tap hop nhiéu chip gin ket lai voi nhau trén cing 1 d€ chip
(water) dé xur Iy nhiéu cong viée trén may tinh

-Mot so chlpset thong dung:

CPU: Pon vi xit 1y trung tim; GPU: Pon vi xt Iy d6 hoa trén miy;

RAM: B¢ nhé truy cép tirc thoi chuyén phuc vu cho CPU; BAN CAU BAC
(tich hop trén mainboard): H§ trg truyén thong tin cho CPU, RAM, nim sét
CPU (H¢ thong Mainboard AMD khong ¢6 chipset nay vi dugc tich hop ngay
trén CPU); BAN CAU NAM (tich hop trén mainboard): Quan 1y thiét bi
ngoai vi nhir HDD, Mouse, Keyboard...Ndm cudi mainboard

-A==B

beq $s0, $s1, label #if ($s0==3s1) goto label

-A!'=B

bne $s0, $s1, label #if ($s0!=$s1) goto label

-A<B

slt $t0, $s0, $s1 # if (a <b) then $t0 =1
bne $t0, $0, Label # if (a <b) then goto Label

-A>B

slt $t0, $s1, $s0 #if (b < a) then $t0 =1
bne $t0, $0, Label # if (b < a) then goto Label

-A>B

slt $t0, $s0, $s1 #if (a <b) then $t0 =1
beq $t0, $0, Label # if (a >b) then goto Label

-A<B

slt $t0, $s1, $s0 #if (b < a) then $t0 =1
beq $t0, $0, Label # if (b > a) then goto Label

BIEU DIEN SO THU'C SAU THEO DANG SO CHAM
PONG CHINH XAC DON (32 bit): X =-5.25

Buéce 1: Boi X sang hé nhi phan

X =-5.25,,=-101.01,

Buwére 2: Chudn hoa theo dang £1.F * 2F

X =-525=-101.01 =-1.0101 * 2?

Buére 3: Biéu dién Floating Point

- S6 am: bit ddu Sign =1

- S5 mii E = 2 -> Phin mii exponent v6i s thira K=127

dugc biéu dién:->Exponent = E + 127 =2+ 127 = 129, =
1000 0001,
- Phan dinh tri = 0101 0000 0000 0000 0000 000 (Thém 19

s6 0 cho dit 23 bit)
- Két qua nhan dugc: 11000 0001 0101 0000 0000 0000
0000 000

- Bus ( hé thong din dudng) : lién ket cac thanh phan lai v6i nhau . Gom ¢6 :
bus cuc bo ( ducmg din cuc bd ndi céc thanh phan bén trong

1 thiét bi ) va bus hé thong (h¢ thong dan duong lién quan céc thiét bi quan
trong nhu CPU, b nhd va cac mach ra vao ).

- PHAN LOALI : bus dia chi, bus dit liéu, bus diéu khién.

- NGAT : 1a dimg chuong trinh dang thuc hién dé thuc hién 1 chuong tnnh
khac. Phan loai : 3 loai + Ngat cu‘ng sinh ra do cac tin hi¢u INTR ( ngat che
dugc) hay NMI( ko che dugc) , gom c6 2 loai : ngt che dugc va ngét khong
che dugc.+ Ngit mém : sinh ra do cau Iénh INT. + Ngét tw dong (ngoai 1¢ ) :
sinh ra do thuc hién cic 1énh ctia CPU nhu chia 0, dat c& ngét....

NGUYEN TAC LUU DU LIEU TRONG BQ

NHO

-MIPS thao téc va luu trit dix liéu trong bd nhétheo 2

nguyén tac:

+ALIGNMENT RESTRICTION:Céc déi tugng
luu trong bd nhd (tir nh) phai bt dAu tai dia chi 1a
boi b ctia kich thude déi tuong.

-Ma mdi tir nhé c6 kich thude 1a 32 bit = 4 byte =
kich thudce luu trir cua 1 thanh ghi trong CPU

-Nhu vy, tir nhé phai bét dAu tai dia chi 1a bgi sé cua

4
+BIG ENDIAN

NGON NGU MAY (MACHINE LAGUAGE)

-Ngbn nglt méy cho phép ngudi 1ap trinh dua ra cic huéng
din don gian ma b vi xir Iy (CPU) ¢6 thé thuc hién dugc
ngay:+Céc huéng dan nay duoc goi 1a chi thi / 1énh
(instruction) hodc ma mdy (machine code)

+M3di bo vi xtt ly (CPU) ¢6 1 ngdn ngit riéng, goi 1a by 1énh
(instruction set)

-Trong ciing 1 dong vi xir 1y (processor family) bo 1énh gin
gibng nhau

INSTRUCTION .

-La day bit chira yéu cau ma bd xir ly trongCPU (ALU)
phai thyc hién

-Instruction gdm 2 thanh phan

+Ma 1énh (opcode): thao tac can thuc hién

+Théng tin vé ton hang (operand): céc déi tuong

bi tac dong boi thao tac chira trong ma 1¢nh

S Exp Significand (Fraction) )
-Largest positive normalized number: +1.[23 s6 1]
O 11111110 1111 1110 1111 1111 1111 111
-Smallest positive normalized number: +1.[23 s 0] * 27'%°

0 0000 0001 0000 0000 0000 0000 0000 000

-Tuong tu cho s6 negative (s6 m)

-Largest positive denormalized number: +0.[23 s6 1] * 2727

0 00000000 1111 11101111 11111111111

Tuy nhién [EEE 754 quy dinh 1a +0.[23 s6 1] * 22°vi mubn tién gin hon

v6i “Smallest positive normalized number = +1.[23 56 0] % 271207

-Smallest positive denormalized number: +1.[22 6 0]1 * 271

0 0000 0000 0000 0000 0000 0000 0000 001. Tuy nhién IEEE 754 quy dinh
12+0.[22 56 0]1 * 27126

-Tuong ty cho sé negative (s6 am)

* 9127

CO 3 FORMAT LENH TRONG MIPS: i
-R-format: Dung trong cac I1¢nh tinh toan s6 hoc
(add, sub, and, or, nor, sll, stl, sra...)

6bits | S 5

[ s [ s [

opcode | s [
-I-format: Dung trong céc 1énh thao téc voi hang so,
chuyén dit liéu véi bd nhd, r& nhanh

[ @ [ smat [ funa

[ 6ois | s [ s

| 16

[ opeode | = ]

-J-format: Dung tlong cac 1énh nhdy (jump — C:

| immediate

ISA (Instruction Set Architecture)

-Tép 1énh danh cho nhiing b vi xir 1 ¢6 kién tric twong
tunhau

-MOT SO ISA THONG DUNG:

-Dong vi xtr 1y 80x86 (goi tit x86) ciia Intel

+1A-16: Dong xtr Iy 16 bit +1A-32: Dong xtr ly 32 bit
+1A-64: Dong xtr Iy 64 bit

-MIPS: Diing rét nhiéu trong h¢ théng nhing (embedded
system)

-PowerPC cua IBM

-THIET KE ISA: CISC & RISC

+C6 2 trudng phai thiét ké bo lénh:

-Complete Instruction Set Computer (CISC): b lénh
gdm rét nhidu 1énh, tir don gian dén phic tap

-Reduced Instruction Set Computer (RISC): bo 1énh chi
gbm cac 1énh don gian

COMPILER -Trinh bién dich ngén ngir cap cao -> hop ngir

-Compiler phu thudc vao: +Ngbn ngit cip cao duoc bién dich

+Kién triic h¢ théng phan cimg bén dudi ma n6 dang chay
ASSEMBLER-Trinh bién dich hop ngit -> ngén nglr may

-Mot b vi xir Iy (di kém 1 bd 1énh xac dinh) ¢6 thé c6 nhidu Assembler cua
nhiéu nha cung cép khac nhau chay trén céc OS khéc nhau

-Assembly program phu thudc vao Assembler ma no6 st dung (do cac mo
rong, dac Qiém khéc nhau giira cac Assembler)

Lam sao dé chay nhiing tép tin nay trén may tinh? ->Linker & Loader
LINKER

-Thuec & khi 13p trinh, . tas& ding nhiéu file (header / source) lién két va kém
theo céc thu vién c6 sin. -Can chuong trinh Linker dé lién két cac file sau khi
da bién dich thanh ma may nay (Object file)

-Tap tin thyc thi (vi du: .exe, .bat, .sh)

Khi double click vao nhimg tép tin thuc thi, cAn chuong trinh tinh toan va tai
vao memory dé CPU xu ly -> Loader

goto) BO PHAI‘! PHIEN DICH (INTERPRETER)
[ ebis | 26 || HOP NGU (ASSEMBLY LANGUAGE)
| opoode | target address ADDRESSING MODE: La phuong thtc dinh vi tri (dia

QUY TRINH THUC THI LENH (EXECUTE

CYCLE)

-Tinh dia chi Iénh, Nap 1énh, Giai ma 1énh, Tinh dia

chi cua

toan hang, Nap toan hang, Thuc hién lénh, Tinh dia
chi cua toan hang chira két qua, Ghi ket qua.
-Céc bude nay duge lap di lap lai cho tat ca cac 1énh

tiép theo

-Quy trinh nay goi 1a Instruction cycle — vong 1ap xtr

1y 1énh

logic

Xy hay xy
X+y
x® v
X hay %

chi hoa) cdc todn hang trong kién trac MIPS

-C6 5 phuong phap chinh:

+Immediate addressing (Vd: addi $t0, $t0, 5)

Toén hang = hing s6 16 bit trong cau 1énh

+Register addressing (Vd: add $t0, $t0, $t1) Toan hang =
ndi dung thanh ghi

+Base addressing (Vd: Iw Stl, 8($t0) ) Toan hang = ndi
dung 6 nhé (dia chi 6 nhé = ndi dung thanh ghi + hing s6
16 bit trong cau 1¢énh)

+PC-relative addressing (Vd: beq $t0, $t1, Label)

Toan hang = dia chi dich 1énh nhay = ndi dung thanh ghi
PC + hang s 16 bit trong cau Iénh

+Pseudodirect addressing (Vd: j 2500)

To4n hang = dia chi dich Iénh nhay = céc bit cao thanh ghi
PC + hing s6 26 bit trong cau 1¢nh

() hay Xy
(x+y)'hay x +y

(x@ y)'hay X@ ¥

QYLPVHVO

THIET KE MODUL NHO32kb x 32bit tir chip nhé
32Kkb x 8bit. ) )

-32kb x 32bit (32=2°bit ->32KB = 2'°->15 dudng dia chi
a0-al4.

-32bit = 32 duong dir liéu d0-d31.

32kb x 8bit (15 duong dia chi

a0-al4. 8 duong dir ligu d0-d7)

QUA TRINH THY'C THI FILE TREN MAY
High-tevel MngUBgE Drogram

mmuf':wi =

Bogmm Y| Linker e Computer
'y
Assemibly MOguRge program

QUA TRINH NAP LENH (FETCH CYCLE)

MAR & PC - —
~
MBR & Memory -
IR ¢ MBR i
PC&PC+1
[ fofos

e Cherd

Thanh ghi P (Program Counter) Bia Bur B
L i chi {adidress) ca énh sbp dui nap.

Thanh ghi MAR (Memary Address Register}
Lur dia chi (address) s duc output ra Address bus

Thanh ghi MBR (Memory Huffer Register) (Pl P o
Lt gl i {voluse) 55 dueic input output it Data bus | via dyc nap

Thanh ghi IR (Instruction Register)
Lisu ma 18 S8 Gk X1 1 B8R

- Control Unit di chuydn ma kb, od
trovg PG, vho thanh ghi IR

HOAT PONG CUA CPU KHI XU LY LENH

-CPU xur ly 1énh qua 2 budc, goi la chu ky lénh:

+Nap 1énh (Fetch): Di chuyén 1énh tir memory vao thanh ghi (register) trong
CPU+Thuec thi 1énh (Excute): Giai ma 1énh va thuc thi thao tac ycau

HOAT DPONG CUA CPU KHI XU LY LENH

-CPU xu ly 1énh qua 2 budc, goi la chu ky 1énh:

+Nap I¢nh (Fetch): Di chuyén 1¢nh tir memory vao thanh ghi (register) trong
CPU+Thuyc thi 1énh (Excute): Giai ma 1¢nh va thyc thi thao tac yci?lu




->S& can 4 chip nh§ .

MACH TO HQP (TICH HQP)

-Gomn ngd vao (input); m ngd ra (output)

+Mbi ngd ra 1a 1 ham ludn 1y cia cac ngd vao
-Mach t6 hop khéng mang tinh ghi nhé: Ngb ra

chi phu thudc vao Ngd vao hién tai, khong xét
nhitng gia tri trong qua khu

PO TRE MACH (PROPAGATION DELAY /
GATE DELAY) = Thoi diém tin hiéu ra én dinh -
thoi diém tin hiu vao 6n dinh

THIET KE- Lap bang chén tri. - Viét ham luan ly
- V& so dd mach va thir nghiém

MOQT SO MACH TO HQP CO BAN

- Mach toan cdng (Full adder) - Mach giai ma
(Decoder)- Mach ma hoa (Encoder)

SOP — SUM OF PRODUCTS-POS — PRODUCT
OF SUM

MQT SO PANG THUC CO BAN

x+0=x x.0=0
x+1=1 x.l=x
X+X=X X.X=X
x+x =1 x.x’=0
Xxty=y+x Xy =yx

xt(yt+tz)=(x+y) +z

X(y +z)=xy+xz

(x+y) =x".y" (De Morgan)
x’) =x

x(yz) = (xy)z
Xtyz=@x+y)x+z)
(xy) =x"+y (De
Morgan)

MACH TOAN CONG (FULL ADDER - FA)
-Mach té hop thyc hién phép cong s6 hoc 3 bit
-Gdm 3 ngd vao (A, B: bit cén cong — C;: bit nhd) va
2ngdra (ket qua co thé tir 0 den 3voigiatri2val
c4n 2 bit biéu dién — S: ngd tong, Cy : ngd nho)
MACH MA HOA NHI PHAN (BINARY
ENCODER)

C6 2" (hodc it hon) ngd vao, n ngd ra

-Quy dinh chi ¢6 duy nhét mot ngd vao mang gia trj
=1 tai mdt thoi diém

-Néu ngd vao = 1 d6 12 ngd thir k thi c4c ngd ra tao
thanh s6 nhj phan c6 gid trj = k

MACH MA HOA THEO THU TU' (PRIORITY
ENCODER)

-Céc ngd vao dugc xem nhu ¢6 do uu tién

-Gié tri ngd ra phu thudc vao cc ngd vao co

d6 wu tién cao nhat

-Vi dy: B uu tién ngd vao x3 > x2 > x1 >x0
MACH GIAI MA (DECODER)

C6 nngd vao, 2" (hodc it hon) ngd ra

-Quy dinh chi c6 duy nhét mot ngd ra mang gia trj =
1 tai mot thoi diém

-Néu céc ngd vio tao thanh sé nhi phan c6 gid tri =k
thi ngd ra =1 d6 1a ngd thir k

MACH DON (MULTIPLEXER - MUX) Con goi
1a mach chon dir liéu

-Chon n ngd trong 2" ngd vao dé quyét dinh gia tri
ctia duy nhét 1 ngd ra

-Mach don 2"— 1 ¢6 2" ngd nhap, 1 ngd xuit va n ngd
nhdp chon

MACH TACH DEMULTIPLEXER (DEMUX)
-Chon n ng trong 2" ngd vao dé quyét dinh gia trj
cta duy nhét 1 ngd ra

-Mach DEMUX 1-2" ¢6 1 ngd nhdp, 2" ngd xudt

va n ngd nhap chon

-5 THANH PAN CO BAN CUA MAY TINH: processor
(control, datapath), memory, devices(input,output).

-Bo vi xtr li (CPU): datapath (registers,ALU), control unit,
stalling: CPU={registers, ALU, control unit, internal bus}
-Lénh mubn thyc thi: guri dia chi Iénh chira trong PC _b6 nhé
1énh_xd toan hang_doc thanh ghi chira toan hang co dia chi
tuong ing . )

-Xay dung dudng di dir liéu (Datapath): xd kién tréic phan tir
can thiét cho cau lénh, xdy dung phan khiic, xd hoan chinh
datapath cho céu 1énh.

-Tap thanh ghi: 3 ngd nhin dia chi, 1 ngd ghi, 2 ngd doc, 1 tin
hiéu didu khlen ghi

-Pon vi s6 hoc: 2 ngd vao toan hang, 1 ngp ra, 1 bit zero, 1 tin
higu dicu khién

-Thém 2 thanh p?m co ban: b nhd dir liéu(1 ngd nhan dia chi
6 nhd, 1 ngd nhan di liéu cin ghi, 1 ngd dir liéu doc,2 tin hiéu
diéu khién doc/ghi), bd mé rng ddu(1 nhap, 1 ra)-> LJ format
-Datapath cho R_format

Tin hiéu dk ALU : 0000(and), 0001(or), 0010(add),
0110(sub),0111(slt), 1100(nor)

-CPU don ki thuc té k sd vi thoi gian thién 1énh khac nhau,
tring lp pan tir

-CPU da chu ki: thyc thi 1 cAu Iénh thanh nhidu chu ki clock,
thoi gian thue thi theo gian db trang thai, ding 1 b nhé
chung cho céc cau 1énh, thém vao 1 so thanh ghi chira dir lidu/
kq trung gian

MACH TUAN TU'

-Khéc v6i mach t& hop, & mach tudn ty thi ngo ra khong
chi phu thudc vao gia tri hién thoi cia ngd vao, ma con
phu thude gia tri qua khir

-Mach tuén t ¢6 kha nang “ghi nh¢ céc trang théi trong
qua kha”

MACHLAT = '

-La 1 thanh phéan cau thanh mach tuan ty. -C6 chirc nang
Iuu trir 1 bit nhi phan. -Co nhiéu loai mach 1at, sy khac
nhau & chd s6 ngd vio va cach thiic cic ngd vao tac dong
dén trang thai bit nhi phan

MACH TUAN TU DPONG BO

LATENCY: thoi gian hoan thanh 1 cong vige nhét dinh
THROUGHPUT: 0 lugng cong viéc co thé hoan thanh
trong 1 khoang thoi gian nhat dinh

PIPELINE: la throughput trén toan bo cv dc giao

Trén tai nguyén k doi, cv thuc hién song song chay trong 1
Sng pipeline

PIPELINING : Iénh thyc hién géi dau nhau, tiét kiém thoi
gian rdi gitra cac cong doan, ting tde do xtr 1i 1énh

BUGC THYC THI LENh TRONG MIPS:

+lftch: Instruction Fetch, Increment PC(nap 1énh )

+Dcd: Instruction Decode, Read Registers(gidi ma 1énh)
+Exec: (thuc thi) +Men-ref: Calculate Address(tinh toan dia
chi toan hang) +Arith-log: Perform Operation(tinh toan sb
hoc) +Mem: (luu chuyén véi bo nhé )

Load: Read Data from Memory +Store: Write Data from
Memory +WB: Write Data Back to Register (luu dir liéu
vao thanh ghi)

TRO NGAI CUA PIPELINE:

STRUCTURAL HAZARDS: nhiéu [énh ding chung 1 tai
nguyén tai 1 thoi diém

DATA HAZARD: Iénh sau dung di liéu kq cta 1énh trc
CONTROL HAZARD: r& nhanh gay ra, 1én sau doi kq ré
nhanh 1énh trude ->Hién tugng stalls or bubbles
Structural hazards #1I: single memory-> Giai phéap: tao 2
b6 nhd dém Cache Level 1/CPU (LI instruction Cache and
L1 Data Cache),pén ctg phirc tap hon...

Structural hazards #2: register -> 2 Giai phap: +RegFile c6
tdc d6 truy cip nhanh (it hon % t / ALU/ 1 clock)

+Tao RegFile vs 2 ngd Read and write doc lap

Control hazard: r& nhanh ->Giai phép: tri hoan stall dén luc
didu kién 1& nhanh duge thyc hién-> chén [énh rac(or hoan
viéc nap 1énh sang Iénh ké(trong 2 chu ki clock))
+optimization 1 (s t8i wu héa): chén thém pép so sanh ré
nhanh dic biét tai stage 2(decode)-> quyét dinh gid tri moi
cho thanh ghi (1o ich: chi c6 1 1¢énh khong can thiét dugc
nap > can 1 no-op la du)

+optimization 2: tai dinh nghia r& nhanh: khi thyuc thi &
nhanh, mot 1¢nh ngay sau 1¢énh r& nhénh s& dc thyc thi
(brand-delay slot: xdu nhét: dit 1 1énh no-op vio trong br.
Tét nhat: tim de 1 1énh tre 1énh r& nhanh, k anh hudng dén
chuong trinh.)

Gidi pdp Data hazard:

+Forwarding: Tri hoén I¢nh sub lai sau d6 dung forwarding.
+Load: vi tri 1énh sau 1 load goi 1a load delay slot.+ Lénh
ding kq ciia load, hardware interlock ¢6 thé s& hoan n6
ding 1 chu ki clock (Iénh k lién quan-> hoan 1énh do).

-Céc intruction trong MIPS c6 khich thude ntn? -> ¢6 kich thude khac nhau,
nho nhat 1 32 bit, 16n nhat 13 64 bit.

-1A-64 1a tén goi cuia ? -> 1a tén goi cua 1 kién trac bo 1énh

-Phat biéu nao khong dung vé kién trac bo 1énh (KTBL)

+KTBL ¢6 thé ¢6 nhiéu cai dit khac nhau

+Ktbl la mot thanh ph?m quan trong cua KT vi xur 1i

+Ktbl cuia AMD hoan toan khéc kién triic b 1énh cua Intel

+X86, MIPS 1a cic ktbl

->D (do ktbl 1a phan mém, con kt vi xu Ii 1a phan cimg nén khong thé 1a cau
b)

Thong s FSB ghi kém céc b xi i 1 loai bus? -> ndi bo vi xi 1i va b nhé
chinh

-Hg s6 nguyén dang b 2 ¢6 mién gi tri nao? «(2n-1)—= (2n-1 - 1)

-X = 0101 0101 phép toan cho két qua van 1a X 1a?

->((X AND 0Fh) SHL 4) OR ((X AND F0h) SHR 4)

-Sau khi nhan 2 56 nguyén co ddu bang thuat toan Booth, diéu gi s€ xdyra?
>Thira s thi nhét (M) gitt nguyén gié trj, thira s6 ther 2 (Q) mat gié trj
-Trong hé s6 chdm dong CXD 32 bit, s dwong c6 thé chuan hoa 1on nhat 1a 7
>1.[2356 1]* 2127

-Rat gon biéu thirc (x +y + YTy + 2 (X +y+z)->Xy + 7
-Multiplexer ¢6 12 ngd vao can bao nhicu cong” ->4 cbng

-Ngd vao bing 1 tai ngd k thi ngd ra tao thanh sé nhi phan gia trj k, do 1a
mach gi? -> binary encoder

-Trang thai cAm xay ra trong mach nao -> mach 14t RS.

-Trong RS, Q(t+1) = Q(t) = 0 thi gia tri 2 ngd vao ntn? > S =0, R =x.
-Muc dich cua pipeline 1a? -> ting throughtput

-Control haxard xdy ra khi nao? ->1 1énh phai cho két qua cua 1énh khac
-Branch — delay-slot la gi? -> 1énh lu6n dugc thyc hién ngay phia sao I¢nh &
nhénh, bat chap két qua cta I¢nh ra nhanh

-Kiém tra delayed branch thyc thi trong pipeline, néu complie khong tim dugc
Iénh tiép thi 1am thé ndo? -> chén 1énh no-op vao

-Trong data hazard, phuong phap Forwarding khong giai quyét dugc khi gip
tinh huéng nao?? -> Iw->add

-Data hazard xdy ra khi -> mét lenh str dung két qua cua 1énh trude

-Sép xép theo thir ty ting dan téc d¢ truy cap? CD->HDD->R AM->cache
-Nhém phan cimg trong bo nhé trong? Register, cache, RAM

-Thiét bi tao boi cong nghé ban dan? > RAM

-DRAM gom 3 loai, sip xép ching theo téc d¢ xir li ting dan? -> SIMM,
DIMM. RIMM

-Thiédt bi co6 tdc do truy xudt nhanh nhét 1a thanh ghi

-Set-associative, set dung dé chi c4i gi? Chi 1 nhém céc line

-Associative — mapping wu diém hon so v6i direct 1a ? ->xac suét cache hit
cao

HE THONG NHAP XUAT

-1/0 devices : 2 céch to chirce:

+port-mapped I/O: co6 thé can instruction riéng cho I/O, sd khong gian dia
chi riéng cho céc thiét bi, mdi thiét bi dugc gan 1 port

+memory-mapped I/O: k cin thém instruction riéng, ding chung kgian by
nhé, mdi thiét bi dugc cdp mot ving dia chi, lam viédc vai thiét bi gibng nhu
lam viéc v6i bo nhd.

-Giao tip vei thiét bi: control register, data register

->Co ché:

Polling: CPU chu dong kt trang théi cia thiét b

Interrupt-driven: thiét bi chi dong théng bao trang thai vs CPU

DMA: giao tiép khéng qua CPU

Interrupt: 1 trong 4 loai exception (interrupt, trap, fault, abort)

Interrupt service handler: cach dé dén dugc doan code xu li interrupt :
centralized dispatch, vectored dispatch

+Asscociative mapping:

VD: bd nhé chinh = 4GB -> N=32 bit -1 Line= 1Block= 32 byte= 25 -> W= 5 bit -T= N-W=32-5 =27 bit

+Set associcative mapping:

Vd: B¢ nh¢ chinh= 4GB -> N=32 bit. -Dung lugng Cache=256 KB =
1Line=1block =32 byte = 25 byte -> W= 5 bit. -S4 line trong Cach

218byte
= 213Line->L~13 bit

Mot set trong cache c6 4 Line =22Line. -S4 set trong Cache = 2—2 = 21lset—> S= 11 bit
T= N—(SJ,rW)=32- (11+5)=16 bit. -XB (W.S,T) theo kiéu 4-way associative mapping

-Tham s0 anh huong bo nhé cache: block size,cache size

-Thuét toan thay thé: Random, FIFO(thay thé line nim 1au nhét trong Cache), LFU (Line c6 56 1an truy cdp it cing 1
thoi diém), LRU (Line 6 thoi gian 1au nhét k dc tham chiu t6i, téi wu nhat)

-Write Policy: +1 line bi thay d6i trong cache, s€ thyc hién thao tdc ghi I¢n lai RAM : write through, write back(line
bi thay thé) +nhidu processor chia s¢ RAM, mdi processor ¢c6 cache riéng: bus watching with WT(loai bo line khi
thay ddi trong 1 cache khéc), hardware transparency(tu dong cap nhat cic cache khéc khi line b 1 cache thay déi),
noncacheable share memory (pAn bd nh¢ ding chung s& k de dua vao cache)

-So luqng va loai cache: +Muc cache : L1, L2.....

+Murc thap : onchip, cao: offchip truy cap qua external bus or bus danh riéng

-Cache trén cac bo xir Iy Intel: +80486: 8 KB cach L1 trén chip (on-chip)+Pentium: ¢6 2 level cache L1 trén chip
+cache I1énh: 8KB +cache dir liéu: 8KB+ Pentium 4(2000): ¢6 2 level cache L1 va L2 trén chip

+cache L1: 2 cache, mbi cache 8KB; kich thudc Line = 64byte; 4-way associative mapping

+cache L2: 256KB; kich thudc Line = 128byte; 8-way associative mapping

BO NHO:

Tir tréi sang phai: dung luong ting dan_téc do giam dan_gia thanh 1 bit giam
dan->Bo nhé trong: bo nhé Cache L1_Cache L2_b nhé chinh

-Phén loai: +PP truy cap: tuln tyr (bing tir), truc tlep(cac loai dia), ngau nhién
(b6 nh¢ ban din RAM,ROM), lién két(cache)+Kiéu vat li: bo nhé ban dan, b
nh¢ tir (HDD, FDD), b$ nhé quang (CD-ROM,DVD) +B§ nhé ngoai: bang
tu(magnetlc tape), dia tir (magnetic disk),dia quang (optical disk), flash disk
-H¢ thong nhé luu trir 16n RAID (redundant array of inexpensive disk)
+Xemnhu 1 6 logic duy nhat c6 dung lugng 16n+Dit lidu duoc luu trix pan tin
trén céc 6 dia vét 1i > truy cap song song +Sd dung lugng du thira dé luu trit
thong tin, khoi puc thong tin khi dia bi hong-> an toan thong tin-C6 7 loai
RAID (0-6).

-B6 nhé trong: +B6 nhd chinh: dang cac module nhd DRAM(bit lwu trit trén
tu dién-> can mach refresh,cdu tric don gian, dung luong 16n, speed cham, ré
tién, dang lam bo nhd chinh)

*Chuong trinh dang thuc hién, dir liéu dang thao tac, tdn tai trén moi hé
théng, ngin nhé de dénh dia chi truc tiép boi CPU, dung lugng < kgian dia chi
bd nhé ma CPU quan li, cong nghé luu trit DRAM

*Phan loai Dram: SIMM(cii, cham); DIMM(pd bién); RIMM(mdi, n nhat)
+Bo nh¢ dém: tich hop trén chip cua CPU, sd cong ngh¢ luu trir SRAM (bit
luu trit bang céc flip flop-> thong tin n dinh, cdu tric phirc tap, dung lugng
chip nho, speed nhanh, dt tién, dung lam b nh¢ Cache)

-Khi doc 1 6 nh¢ tlr bo nhd, néu chwa c6 cache miss: chép 6 nhé d6 va 1 so 4
nhé lan can tir bo nhé chinh vao cache; néu c6 cache hit: doc tir cache, k can
truy xuat by nhé chinh. -Cache 1a ban copy mét péan b nhé chinh, dung cong
nghé SRAM, truy xudt cao hon bd nh¢ chinh. -Nguyén i co s¢ khi truy Xudt:
temporal locality (cuc b vé thoi gian), spatial locality (cuc b vé khong gian).
CPU (truy xuat ting byte/word)-> cache(truy xuat timg block) -~ RAM

-PP 4nh xa: +Direct mapping (anh xa truc tiép)

Vd: bd nhé chinh =4GB=23?byte-> N=32 bit

dung luong cache=256KB=2'8byte -> dung 18 bit danh dia chi 6 nhd trong
Cache. -1line=1 block=32 byte=25 byte->W=5 bit. -S Line trong Cache=

22 = 213Line -> L=13 bit. -T=N-(L+W)=32-(13+5)=14 bit
2
Xdinh (W,L,T)






