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1.1. May tinh va phan loai may tinh

1.2. Kién trdc may tinh

1.3. Su tién hoéa ctia cong nghé may tinh
1.4. Hiéu nang may tinh




1.1. May tinh va phan loai may tinh

= May tinh (Computer) 13 thiét bj dién t&r hoat dong
theo chuong trinh, cé thé nhap dir liéu (data), luu
trir dir liéu, xtr ly dir liéu, va xuat ra théng tin
(information).

» Chuong trinh (Program) 13 day cac |énh duoc 1ap
trinh san va duoc luu trong bd nhé dé diéu khién
may tinh thuc hién theo.

- Mady tinh hoat déng theo chuong trinh




So do don gian ctia may tinh
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Phan loai may tinh

» Mdy tinh cd nhan (PC - Personal Computers)
= Desktop computers, Laptop computers
= May tinh da dung
» Thiét bi di dong (PMD - Personal Mobile Devices)

= Smartphones, Tablet Computers
» M4y tinh nhdng/ loT (Embedded Computers/
Internet of Things)
= May tinh duoc dat an trong thiét bj khac
« Duoc thiét ké chuyén dung
« loT - 1a may tinh nhing c6 két ndi v&i Internet




Phan loai may tinh (tiép)

« Mdy chu (Servers)
« Thuc chat la "May phuc vu"
= DUng trong mang dé quan ly va cung cap cac dich vu
= Hiéu nang va dé tin cay cao
« Hang nghin dén hang triéu USD
» May tinh I&n/ Siéu may tinh (Warehouse-Scale
Computers/ Supercomputers)

« WSC con goi la Clusters: két néi cadc may chd véi nhau
dung cho cac muc dich khac nhau

= Supercomputers: Mot dang WSC dung cho siéu tinh
toan trong khoa hoc va ky thuat

« Hang triéu dén hang tram triéu USD




1.2.

p
.

Kién tric may tinh

= Nghién ctru may tinh theo ba khia canh:

« Kién truc tap I1énh (Instruction Set Architecture): nghién
ctru may tinh theo cach nhin cua ngudi lap trinh, giao
dién gi(ra phan clirng va phan mém

= To chirc may tinh (Computer Organization) hay Vi kién
tric (Microarchitecture): nghién ctru thiét ké may tinh &
mtrc cao (thiét ké CPU, hé thong nh&, cau truc bus, ...)

« Phan cirng (Hardware): nghién ctru thiét ké & mdrc chi
tiét va cong nghé dong goi ctia may tinh.

« Cling mot kién tric tp 1énh c6 thé cé nhiéu san

nam (to chirc, phan cirng) khac nhau
oc phan tap trung vao Kién trac tap [énh va T6

C

e may tinh




Noi dung chinh sé duoc hoc

» Cach cac chuong trinh duoc dich sang ngdn nglr
may
» VA cach phan cirng thuc thi chang
« Giao dién gilra phan cirng va phan mém (tuong tac)
« Nhirng yéu t6 quyét dinh hiéu nang cua chwong
trinh
= Va cach co thé cai thién hiéu nang
» Cach cac nha thiét ké phan clirng nang cao hiéu
nang
« XU ly song song |a gi




Cac yéu to quyét dinh hiéu nang

» Thuat toan

— Quyét dinh so6 phép toan duwoc thuc hién.

= Ngon ngir 1ap trinh, trinh bién dich, kién tric

— Quyét dinh sé 1énh may duoc thuc hién cho moi
phép toan.

« BO xtr ly va hé thong bé nhé

— Quyét dinh toc do thuc hién cac l1énh.

« Hé thong vao/ra (bao gom ca hé diéu hanh)

— Quyét dinh toc do6 thuc hién cac thao tac vao/ra.




7 y twdng Ion trong kién tric may tinh

S dung triru twong dé don giadn héa
thiét ké (Use abstraction to simplify
design)

Toi wu héa cho trwong hop thuong
gap (Make the common case fast)
Hiéu nang nho song song
(Performance via parallelism)

Hiéu nang nho 6ng dan (Performance
via pipelining)

Hiéu nang nho du doan
(Performance via prediction)

Phan cap bo nhé (Hierarchy of
memories)

D6 tin cdy nho du phong
(Dependability via redundancy)




Cac kién tric tap Iénh thong dung

« Kién truc Intel x86

= T 1978

= S&r dung pho bién trong Laptop, Desktop, Servers
« Kién tric ARM

= T 1985

= S dung trong Smartphones, Tablets, ...
» Kién trac RISC-V : kién trac tap 1énh mo

= T 2010 tai University of California, Berkeley

= RISC-V Foundation (2015)

« RISC-V International Association (2020) hién tai dat &
Thuy Sy

« ~ 4500 thanh vién ttr 70 quoc gia

= Mién phi ban quyén

= Kién truc cho tuwong lai ?




Phan I&p may tinh

« Phan mém &rng dung

« Duogc viét theo ngdn nglr bac cao
« Phan mém hé thong

= Hé diéu hanh (Operating Systems)

= Lap lich cho cac nhiém vu va chia sé tai
nguyén Phan cling

= Quan ly boé nhé va luu trir
= Diéu khién vao-ra
» Chuong trinh dich (Compilers): dich
ma ngdn nglr bac cao thanh ma may
« Phan cirng
= BO xtr ly, bd nh&, mé-dun vao-ra




Cac muc cua ma chuong trinh

cu thé
= M6 ta lénh dudi dang text

= Ngbn nglr bac cao Ngonngy | Lint temp
. ac cao temp = v[k];
- High-level language - HLL s Y00 = vike1)
’ N A ye A v[k+l] = temp;
= MUrc truu tuvong gan vai van }
dé can giai quyét Com@
= Hiéu qua va linh dong
~ swap:
[ | slli t0, al, 2
Ho,p ngu add t0, a0, tO
= Assembly Ianguage Hop et e 0y
= Phu thudc kién truc tap l1énh o ko
jalr zero, 0(ra)

A4

A

= Ngon nglr may

0000

= Machine language o
« Dugc ma hda bang sé nhi ®5Y |05,
Phan 0
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0000
0000
0000
0000
0000
0000

0010
0101
0000
0100
0111
0110
0000

0101
0101
0010
0010
0010
0010
0000

1001
0000
1010
1010
1010
1010
1000

0010
0010
0011
0011
0000
0010
0000

1001
1011
0000
1000
0010
0010
0110

0011
0011
0011
0011
0011
0011
0111




Cac thanh phan co ban ctia may tinh

« Gidng nhau va&i tat ca cac loai
may tinh
Bo xtr ly trung tam

= Central Processing Unit - CPU

- Diéu khién hoat dong ciia may tinh va

X ly dir liéu

BO nhé chinh

= Main Memory

= Chra cac chuong trinh dang thuc hién
Hé thong vao-ra

= Input/Output

= Trao doi thong tin gilra may tinh voi
bén ngoai

Lién két hé thong
= System interconection
- K&t ndi va van chuyén thong tin

CPU

B6 nhé chinh

I

I

Lién két hé théng

I

Hé théng vao-ra




1.3. Su tién héa ctia cong nghé may tinh

» Mdy tinh dung dén dién tir chdn khong (1950s)
« May tinh ENIAC: may tinh dau tién (1946)
= May tinh IAS: mdy tinh von Neumann (1952)

« Mdy tinh dung transistors (1960s)

« Mdy tinh dung IC (vi mach) SSI, MSI va LS| (1970s)
= SS| - Small Scale Integration

= MSI - Medium Scale Integration
= LSI - Large Scale Integration

» M4y tinh duing vi mach VLSI (1980s)
= VLSI - Very Large Scale Integration

» Mdy tinh dung vi mach ULSI (1990s-nay)
= ULSI - Ultra Large Scale Integration




May tinh dau tién: ENIAC va IAS

Electronic Numerical

= Thuc hién tai Princeton
Intergator and Computer

Institute for Advanced Studies

Duran cda Bo Quoc phong My « Do John von Neumann thiét ké

Do GS John Mauchly & dai hoc theo y tudng “stored program”
Pennsylvania thiét ké « XU Iy theo s6 nhi phan

30 tan ] = Tr& thanh mé hinh co ban cua
X ly theo s6 thap phan may tinh
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Mot s loai vi mach sd dién hinh (IC- Integrated Circuits)

» BO vi xtr ly (Microprocessor)
« Mot hodc nhiéu CPU duagc ché tao trén mot chip
= Vi mach diéu khién tong hop (Chipset)
= Vi mach thuc hién cac chirc ndng noéi ghép cac thanh
phan ctia may tinh v&i nhau
» BG nh& ban dan (Semiconductor Memory)
= ROM, RAM, Flash memory
« Hé thong trén chip (SoC - System on Chip) hay Bo
vi diéu khién (Microcontrollers)
= Tich hop cac thanh phan chinh ctia may tinh trén mot
chip vi mach

« BO xtr ly d6 hoa (GPU - Graphic Processing Unit)

nnnnnnn




Su phat trién cta bo vi xtr ly

» 1971: b0 vi xuir ly 4-bit Intel
4004
» 1972: cac bo xu ly 8-bit
» 1978: cac bo xu ly 16-bit
= May tinh ca nhan IBM-PC ra doi
nam 1981

= 1985: cac bo xu ly 32-bit
= 2001: cac bo xu ly 64-bit
» 2006: cac bo xu ly da l6i
(multicores)
= Nhiéu CPU trén 1 chip




Qui trinh san xuat chip
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https://www.youtube.com/watch?v=aCOyq4YzBtY

10th Gen Intel Core Wafer

= 300mm wafer, 506 chips, 10nm technology
= Each chipis 11.4 x 10.7 mm

R 4




1.4. Hiéu nang may tinh

» Dinh nghia hiéu nang P (Performance):
1
Thoi gian thuc hién

1
hay EX P = ;

“May tinh A nhanh hon may B k [an”

Pa_B _ |

P ta
» Vidu: Thoi gian chay chuong trinh:
= 10s trén may A, 15s trén may B
=t/ th=15s/ 10s = 1.5
= Vay may A nhanh hon may B 1.5 lan

Hiéu nang =




Tan s6 xung nhip cia CPU

= M0i bd xtr ly hoat déng theo mét xung nhip (clock) cé tan
sO xac dinh

T,

» Chu ky xung nhip T, (Clock period): thdi gian cia mét chu ky
« Tan s6 xung nhip f, (Clock rate)

« Con duwoc goi la Toc dé xung nhip (Clock speed)

= S8 xung trong 1s, do bang don vij Hz

= fo=1/T,
» Vidu: Bo xtrly c6 fy=4GHz = 4x10°Hz

» To=1/(4x10%) =0.25x10-%s = 0.25ns




Thaoi gian thuc hién cua CPU

« D& don gian, ta xét thoi gian CPU thuc hién chuong trinh
(CPU time):

Thoi gian thwec hién cia CPU =
S6 chu ky xung nhip x Thoi gian mot chu ky

n
tCPUZnXTOZJTO

trong do: n 1a s6 chu ky xung nhip

« Hiéu ndng dugc ting lén bang cach:
= Giam s6 chu ky xung nhip n
= Tang tan s6 xung nhip f,




= Hai may tinh A va B cung chay mét chuong trinh
 May tinh A:
= Tan s6 xung nhip ctia CPU: f,=2GHz
= Thaoi gian CPU thuc hién chuong trinh: t, = 10s
 May tinh B:
= Th&i gian CPU thuc hién chuong trinh: tg = 6s
= SO chu ky xung nhip khi chay chuwong trinh trén may B (ng)
bang 1.2 [an sé chu ky xung nhip khi chay chuong trinh
trén may A (n,)
» Hay xac dinh tan sé xung nhip can thiét cho may B
(fg)?




n

= Ta co: t = —
fo
« SO chu ky xung nhip khi chay chuong trinh trén
may A:

Ny = tyxfy = 10s x2GHz = 20x10°
« SO chu ky xung nhip khi chay chuong trinh trén
may B:
ng = tgXfg = 1.2Xn, = 24x10°
= Tan s6 xung nhip can thiét cho may B:

ng 24x10°
fB=—=
tp

= 4x10°Hz = 4 GHz




SO Iénh va so6 chu ky trén mot Iénh

« SO chu ky xung nhip ctia chwong trinh:
SO chu ky = S6 Iénh ctia chwong trinh x S6 chu ky trén mot Iénh

n=1CX CPI

= n - s6 chu ky xung nhip
« |C - s6 Iénh cta chuong trinh (Instruction Count)
= CPI - s6 chu ky trén mot I1énh (Cycles per Instruction)

= Vay thoi gian thuc hién cua CPU:

tCPU — ICXCPI XTO — fexent

fo

= Trong truwong hop cac lénh khac nhau cé CPI khac nhau,
can tinh CPI trung binh




« Hai may tinh A va B c6 cung kién truc tap I1énh
= May tinh A co:
= Chu ky xung nhip: To = 250ps
= SO chu ky/ I1énh trung binh: CPI, = 2.0
= May tinh B:
= Chu ky xung nhip: Tg = 500ps
= SO chu ky/ |énh trung binh: CPI; = 1.2
» Hay xac dinh may nao nhanh hon va nhanh hon
bao nhiéu ?




Vi du (tiép)

. Ta Cé: tCPUZICXCPITBXTO

» Hai may cung kién trac tap Iénh, vi vdy so6 |énh cla cung
mot chuong trinh trén hai may 1a bang nhau:
IC, =1Cg = IC
= Thoi gian thuc hién chuong trinh do trén may A va may B:
tg =1Cy X CPIy X Ty=ICX2.0x250ps = ICX500 ps
tp = ICg X CPIg X Tg=I1CX1.2X500ps = ICX600 ps
= Tu do ta co:
tp _ ICX600 ps _ 1
ty, 1CX500ps
« Két ludn: may A nhanh hon may B 1.2 lan




CPI trung binh

» Néu cac loai Iénh khac nhau cé so6 chu ky khac
nhau, ta c6 tong so6 chu ky:
K

= Z(CPIixICi)

=1

= Vay CPI trung binh:

CPl,g = Z(CPI XIC))




Cho bang chi ra cac day Iénh st&r dung cac [énh thubc cac loai
A, B, C. Tinh CPI trung binh?

Loai [énh A
CPI theo loai [énh 1 2 3
|IC trong day [énh 1 20 10 20
|C trong day |énh 2 40 10 10

« Daylénh 1: S61énh =50 = Day lénh 2: S6 1énh = 60
= SO chuky = = SO chuky =
= 1x20 + 2x10 + 3x20 = 100 = 1x40 + 2x10 + 3x10 = 90
- CPlys = 100/50 = 2.0 - CPlg = 90/60 = 1.5




Tém tat vé Hiéu nang

_ Instructions Clock cycles Seconds
CPUtime =

X X
Program Instruction Clock Cycle

Thoi gian thuc hién chuong trinh cia CPU =
= S0 lénh cta chwong trinh x S6 chu ky/lénh x S6 gidy ciia mot chu ky

ICXCPI

tCPU — ICXCPI XTO —

fo

= Hiéu nang phu thudc vao:
= Thuat giai

Ngon ngtr lap trinh

Chuong trinh dich

Kién tric tap Iénh

Phan cirng




MIPS (Millions of Instructions Per Second)

MIPS — Instruction Count B Instruction Count B Clock rate
~ Execution Timex106  Instruction CountxCPI __ . CPIx106
xX10
Clock rate
fo fo
MIPS = CPI =

CPIx106° MIPS x10°




Tinh MIPS cua bo xtr ly vai:
fo=2GHzva CPl =4

O.5n:s

[
<

I A

2Nns

= Chuky T, = 1/(2x10°) = 0.5ns

= CPI =4 - thoigian thuc hién 1 1énh =4 x 0.5ns = 2ns

= SO |énh thue hién trong 1s = (10°ns)/(2ns) = 5x108 |énh
= Vay b6 xu ly thwe hién dwoc 500 MIPS




Tinh CPI cta b6 xu ly véi:
fo = 1GHz va 400 MIPS

—
' 1ns

= ChukyT,=1/10°= 1ns

= S8 1énh thuc hién trong 1 s la 400MIPS = 4x1081énh
= Thoigian thwe hién 1 |[énh = 1/(4x108)s = 2.5ns

= Vaytaco:CPI=2.5/1=2.5




Han ché ctia tham s6 MIPS

=« Chi do toc do thuc thi lénh, khong phan anh kha
nang cua tap lénh.

« Khong so sanh duoc gitra cac ISA khac nhau, vi s6
lénh thuc thi sé khac.

» Thay doi theo tirng chwong trinh trén cung moét
may tinh = khoéng cé chi s6 MIPS duy nhat.

» Phu thuoc vao CPI va xung nhip (clock rate).

« C6 thé doc 1ap vai hiéu nang thuc su: mét chuong
trinh c6 nhiéu Iénh hon nhung [énh nhanh hon —
MIPS tang/giam khéng phan anh dung hiéu nang.




MFLOPS

= S&r dung cho cac hé thong tinh toan I&n

= Millions of Floating Point Operations per Second

= S0 triéu phép toan s6 dau phay dong trén mot
giay

Executed floating point operations
MFLOPS =

Execution time x 10°

« GFLOPS (109)
« TFLOPS (1012)
» PFLOPS (1015)




Kién tric may tinh

Hét chuwong 1
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