Kién truc may tinh

Nhap mon

NGUYEN Ngoc Hoa

BO mon Hé thong thong tin, Khoa CNTT
Trudng Pai hoc Cong nghé,

Pai hoc Quoc gia Ha Noi

7 September 2015 Hoa.Nguyen@vnu.edu.vn



-
Nhap mon

= Khai niém chung
o Kién trac va té chire
a Cau trdc va chlrc nang
= Kién truc Von Neuman
= Phan loai kién tric
= Lich s phat trién
= Hiéu nang va luat Moore
= Mot sb kién tric may tinh hién dai
a Kién triuc x86 va x86-64
o Kién truc UltraSparc

= Tong két va bai tap
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-
Khai niem chung

= Kién trdc may tinh
o Kién tric : hwéng dén muc tiéu xay dwng san phdm t&r nhirng thanh
phan da cé theo mét phwong thire nao do
a Vi du: kién tric chip, kién trac mang Internet, kién trac hé thdng email, ...
= Wikipedia:
- “computer architecture is the practical art of selecting and interconnecting

hardware components to create computers that meet functional,

performance and cost goals and the formal modelling of those systems”.

- “The coordination of abstract levels of a processor under changing forces,
involving design, measurement and evaluation. It also includes the overall
fundamental working principle of the internal logical structure of a computer

system”...
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e
Architecture & Organization

= Architecture: thiét ké logic ciia may Mathematics

tinh, dac ta bai nhirng thubc tinh ma

ngwdi 14p trinh co thé st dung dwoc

o Tap lénh, co ché vaolra, s6 bits dung dé Applications
bieu dién dir liéu...

o VD: Co Iénh Nhan hay khong?

Algorithms

Operating Systems

Architecture

= Organization: thiét ké vat ly cia may Organization
tinh, dac ta boi nhirng cach thire cai — .
oy . o , Digital Logic
dat cac chwrc nang, thao tac
a Tin hiéu diéu khién, giao dién, cong nghé VLSI Design

nho.
o VD: B nhan da dwoc cai dat trwce tiép hay
théng qua moét day cac phép cong?

Semiconductor Manf.

Physics
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m A7

Kién truc va to chuc ...

Pentium
Dussé-Coce Inside

= Ho Intel x86 chia s& cliing mot kién
tric co ban

Core 2.

' Quad

= Ho Ultrasparc ciling chia sé cun=;
mot kién truc co ban

222222222222
8 I g

= Tuy nhién, td chc clia chung lai
khac nhau gilra cac phién ban
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m A7

Vai tro cua kién triac may tinh

= Computer Architecture cho phép:

a Khai thac nhirng thé manh céng nghé

= San xuat cac thiét bi nhanh hon, bé hon, ré hon, xach hon (tiéu thu it

nang lwong)....
= Cai thién dwoc hiéu nang clia hé théng (latency, throughput).
a Mang dén nhirng (rng dung méi, kha ndng maoi
= Sy phat trién cla kién truc may tinh dwoc xem & mau chét

cho sw phat trién clia nhirng Iinh vwe tinh toan khac!
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e
Structure & Function

= Cau tric: cach dé cac thanh phan lién két v&i nhau

= Chirc ndng: hoat ddng clia cac thanh phan ca nhan trong
mo&t phan cua cau truc

= Chulrc nang cua moi may tinh:
o Data processing - X ly div liéu
o Data Storage - Lwu gitr di¥ liéu
o Data Movement - Chuyén di¥ liéu
a Control - Diéu khién
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MOi lién hé gilra cac chirc nang

Hé diéu hanh
(nguon/dich dir liéu)

BO
chuyén
dir '

Bo kiém
soat
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Trao doi dir liéu
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Luu trir

Movement

Control

Storage Processing
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Xu ly thong tin

Movement
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Xu ly va két xuat thong tin

Movement

Control

Storage Processing
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Cau truc may tinh - top view

Peripherals

Central
Processing
Unit

Systems
nterconnection

Communication
lines
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Cau truc CPU

Arithmetic
Registers and

Logic Unit

"Internal CPU
Interconnection
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Cau truc Control Unit

Sequencin
Logic

<

Internal
Bus

Control Unit
Registers and
Decoders

Reglster

Control
Memory
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-
MO hinh may Von Neuman

Central Processing Unit (CPU)

Arithmetic-
Logic
Unit (CA)

(L, 0)

i ment
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-
Phan loai kién trac may tinh

= Scalar Processor <> Vector Processor
= Register machine (Turing) <> Stack machine
= Quantum computer <> Chemical computer

1}

Reaction-diffusion computer
Belousov—-Zhabotinsky computer
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Phan loai kién trac may tinh...

= Harvard architecture <> von Neumann architecture

Central Processing Unit (CPU

Arithmetic-
Logic
Unit (CA)

. Dat /o
Instructions Contlrol “ ata Equip-
memory unit memory ment

(L,O)

Program
Control
Unit (CC)
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-
Phan loai kién trac may tinh...

= Non-Uniform Memory Access (NUMA) computers

o

|
|
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-
Phan loai kién trac may tinh...

= Cellular architecture

Processor 1 Processor 2 Processor 2 Processar B0

-FF. -FP- -Fp. -FF‘-

Off- Crosshar switch

m_ {7 stage, non-internally blocking) —-_E_Tg ad Mash

| CB4 Chi
GM GM GM GM GM  GM GM GM EBDGﬂopF;
i 1GB RAM

Rack

16.36 Thops

192 gigabytes RAM
Board ;
320 Gheps | & & b e
4 GB RAM
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-
Lich su

= Trudc thé ky 19: automates
o HOop choinhac
0 May dét

a ...
= Thé ky 19: Charles Babbage da xay dwng
moOt may tinh — calculator
a Lap lai nhirng chudi thao tac
o Chon trang thai tinh
= Thé ky 20:
o 1946: J. Von Neumann miéu ta mét moé hinh may
tinh van nang
o May tinh hién nay:

= Duwa trén mé hinh doé
=  Duwoc xép vao thé hé the 5
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The he
Thoi gian Céng nghé Toc do
(operations/s)
1 1946-1957 Bong chan khéng 40.000
2 1958-1964 Transistor 200.000
3 1965-1971 SSI/MSI 1.000.000
4 1972-1977 LSI 10.000.000
5 1978- VLSI 100.000.000
6 ULSI >100.000.000
devices/chip
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1946-1957

= May tinh chuyén dung, mau duy nhét |
a Cong kénh, van hanh kém
o Cbéng nghé béng chan khong, role, dién tré
a LAap trinh bang thé duc 16

And Calculator danh dé nghién ctru vé bo

o 1943-1946, dwoc st dung dén 1955 RS |
ENIAC; the Electronic|

o 18.000 dén dién tir, 1.500 role, 30 tAn, 140KW, e e g tnl

‘Computer, was :invented

15.000 square feet By J Prespes fokers and
John W.-Mauchly. It - was/ |

a 5.000 phép Céng/S ‘built ‘here at the Uni-

- : Ve?‘;)i}}%ofi }lzennsy]vania

. r , in 1946. The invention

o 20 t,hanh ghi, méi thanh Qhua dwoc of: thic T Piret s otl-

1 56 thép phén 10 chiv sb purpose digital computer

signaled the birth of
the Information Age.
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IAS

= Princeton Institute for
Advanced Studies,
hoan thanh 1952
o 1000 x 40 bit words

= Binary number
m 2 X 20 bit instructions

Arithmetic-logic unit (AL

o Set of registers (storage in CPU)
= Memory Buffer Register : e 5 Input-
= Memory Address Register A ' camipment
= Instruction Register [ com | .
= Instruction Buffer Register R B I I P
= Program Counter o dnta
= Accumulator AR |
= Multiplier Quotient Flﬂ_ [ ]
] By | -
| i [T g VI
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——
1958-1964

= S dung Transistor

o Transistor: John Barden, Walter Brattain va William Shockley sang
ché ra & Bell Lab, 1947

= Ngdn ng® 1ap trinh dau tién : COBOL, FORTRAN, LISP

= Tiéu biéu: may tinh mini DEC PDP-1 (1957)
o 4K tw 18bit
a Chuky 5us
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1965-1971

Cdng nghé mach tich hop DEC PDP-8
o S/MSI : Small/Medium SCIWI_'r]tegrati?n




———
1972-1977

= COng nghé LSI (large Sl)
a 107 phan t&r logics
o 3.000-100.000 devices/chip

= Mang may tinh Ién ngOi
= X ly phan tan

= 1971 : microprocessor 4004 dau tién cua INTEL

o Tat cac cac thanh phan ctia CPU dworc tap trung trén ciing mot chip
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———
1978-

= Cong nghé VL/WSI (very large, wafer)
o > 108 phan ti logics
o 100.000-100.000.000 devices/chip
= Hé phan tan twong tac
o Multimedia,
a X ly di¥ liéu khéng phai dang so (text, images, speech)
o Song song,
o Client-server
= Kiéu:
o MicroComputer — PC
o MiniComputer
o SuperMini
o MainFrame
o SuperComputer

= Tham khao: http://www.computerhistory.orqg/
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http://www.computerhistory.org/

-
Mot sO sieu may tinh

Tianhe-2
(MilkyWay-2)

Titan - Cray XK7

Sequoia -
BlueGene/Q

K computer,
SPARC64

Mira -
BlueGene/Q

Stampede -
PowerEdge

JUQUEEN -
BlueGene/Q

Vulcan -
BlueGene/Q

SuperMUC -
iDataPlex

Tianhe-1A
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System

TH-IVB-FEP Cluster, Intel Xeon E5-2692
12C 2.200GHz, TH Express-2, Intel Xeon
Phi 31S1P

Cray XK7 , Opteron 6274 16C 2.200GHz,
Cray Gemini interconnect, NVIDIA K20x

BlueGene/Q, Power BQC 16C 1.60 GHz,
Custom

K computer, SPARC64 VIlIfx 2.0GHz, Tofu
interconnect

BlueGene/Q, Power BQC 16C 1.60GHz,
Custom

PowerEdge C8220, Xeon E5-2680 8C
2.700GHz, Infiniband FDR, Intel Xeon Phi
SE10P

BlueGene/Q, Power BQC 16C 1.600GHz,
Custom Interconnect

BlueGene/Q, Power BQC 16C 1.600GHz,
Custom Interconnect

iDataPlex DX360M4, Xeon E5-2680 8C
2.70GHz, Infiniband FDR

NUDT YH MPP, Xeon X5670 6C 2.93 GHz
NVIDIA 2050

Vendor

NUDT

Cray Inc.

IBM

Fujitsu

IBM

Dell

IBM

IBM

IBM

" NUDT

3,120,000

560,640

1,572,864

705,024

786,432

462,462

458,752

393,216

147,456

186,368

Total Cores Rmax (TFlops)

33,862.70

17,590.00

17,173.20

10,510.00

8,586.60

5,168.10

5,008.90

4,293.30

2,897.00

2,566.00

Rpeak Power countr
(TFlops) (kW) y
54,902.40 LISl

ONational University of
Defense Technology, CN

27,112.508,209.00 )
US, DOE/SC/Oak Ridge

National Laboratory

20,132.707,890.00 US, DOE/NNSA/LLNL

12,659.8
gJP, RIKEN Advanced

Institute for Computational
Science (AICS)

11,280.40

10,066.303,945.00 US, DOE/SC/Argonne

National Laboratory

8,520.104,510.00ys, Texas Advanced
Computing Center/Univ. of
Texas
Germany,
5,872.002,301.00 Forschungszentrum
Juelich (FZJ)

5,033.201,972.00 )5 HoE/NNSALLNL

3,185.103,422.67 Germany, Leibniz
Rechenzentrum

4,701.004,040.00 National Supercomputing
Center in Tianjin

9)
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= Sequoii.
o B0 nang lvgng My v6i 1,57 triéu nhan x@ ly va dat toc d6 16,32
petaflop (16,32 triéu ty phép tinh méi giay)
a IBM san xuéat
o Hai hé,théng nira cua My trong Top 10 Supercomputer 2012 |a
"bao gam" Cray Jaguar (dwng thtr 6) va FERMI (thw 7).
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Mot sO siéu may tinh...

* -

= Fujitsu K
o 2011, c6 705.024 16i va dat 10,51 petaflop.
a 830 megaflop moéi watt
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~/ /
= SuperMUC, Birc khdng chi it ton ndng lwong hon Tianhe-1a
ma con danh bai ¢ may tinh ctia Trung Qudc vé hiéu suat
véi toc do 2,9 petaflop. N6 phuc vu cho céng viéc nghién
clru va giang day tai mét so trwérng dai hoc & Munich. Ngoai
ra, BDlrc con s& hiru JuQueen (xép thir 8) du hé thong do
IBM san xuat.
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-
Mot sO siéu may tinh...

= 2010, Tianhe-1a dat 2,57 petaflop, chiém ngai vang ma My
lic d6 nam gitr. Tuy nhién, n6 kha ngdn nang lwong vi chi
thwe hién dwoc 635 megaflop méi watt. Hé thong tiép theo
la Nebulae 1,27 petaflop

= http://www.china.org.cn/top10/2013-
06/21/content 29187340 10.htm
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Mot sO siéu may tinh...

= Phap: Curie toc d6 1,36 petaflop giup Phap dwoc nhac dén
trong danh sach 10 siéu may tinh.
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Hiéu nang - Performance

= Danh gia hiéu ndng may tinh dwa chu yéu vao 2 tham so
o Latency (how long to do X)
= Con duwoc goi la thdi gian thuwe thi / thdi gian dap ng
o Throughput (how often can it do X)

= Hiéu nang phu thudc vao kién truc
a Tan s6 xung déng ho

= V&i CPU, hay st dung tham s6 s I&nh thwc hién duwoc
trong 1 giay
o MIPS : Millions Instructions Per Second
o MFLOPS : Millions FLOating Point Instructions Per Second

= Hiéu nang toan hé thong dwoc xac dinh thédng qua nhirng
chwong trinh danh gia chuyén biét benchmarks
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-
Hiéu nang...

» CPlI&IPC
o Thoi gian thi hanh T, = NI * CPI * T
NI: Number of instructions
CPI: Cycle per Instruction
T: Ham cong nghé cho phép xac dinh thoi gian thi hanh cac budc co
ban
o IPC = 1/CPI : Instructions per Cycle
2 Nyps =NIx10%/ T, =F x IPC (F tan s6 dwoc do bang MHz)

= CPI thé hién hiéu nang clia cac kién tric cirng: cho phép so
sanh hiéu nang cua cac phan cirng dwoc thire thi ttr cung
mot kién tric mém,

= CPI cho phép so sanh céac kién truc cua bd vi xt Iy (chang
han RISC va CISC).
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e
Luat Moore - 1965

Sc‘g transistors trén mot don vi dién tich sé tang gép doi sau
moi 24 thang

o <1970, gap d6i moi nam

o David House: hiéu nang sé tang gap d6i sau méi 18 thang

Gia thanh chip khong doi

Mat dé cao hon = hiéu nang cao hon

Kich thuwéc bé hon = muc do linh hoat cao hon (flexibility)
Gidm cong suat tiéu thu va can cé cac thiét bi lam lanh
Giadm hé thong lién két gitra cac phan tr, tang dé tin cay
cua chip

M6t s6 khuynh hwéng dan xuat:

o Processor performance : Twice as fast after ~18 months

o Memory capacity : Twice as much in <2 years
http://www.intel.com/research/silicon/mooreslaw.htm
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e
Xu hudng tang transistors/CPU

2,600,000,000 -
1,000,000,000

100,000,000

10,000,000

1,000,000 -

Transistor count

100,000 -

10,000

2,300 -

16-Core SPARC T3
Six-Core Core i7

Six-Core Xeon NOD\ Q s @10-Core Xeon Wesimere-EX

£—8-core POWER7

DuakCore ltanium 2@ @ goon s
— ~core 21
AMD K10\ o +—Quad-Core Hanium Tukwila
POWERG® YR -8-Core Xeon Nehalem-EX
Itanium 2 with SMB cache @ /™ Six-Core Opteron 2400
AMD K10@ Cora i7 (Quad)

'
/ ore 2 Duo
ltanium 2 @ // :89"

/

& AMD K8
p
/
®Barton
Pentium 4’/ ® Atom
/L AMD K7
/@ AMD K-l
curve shows transistor / AMDKs
i 7 @ ®Pentium Il
count doubling every Pentionh
two years
v @AMD K5
@ Pentum
80486 @
80386@,
o
d
80285@
A
sso00®
/@ B01B6
//‘
8086 @ 98088
goss.
b \'. ®6809
8080, + / @280
8008@ % @MOS 6502
4004@ RCA 1802
I T T T 1
1971 1980 1990 2000 2011
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Cac yéu to tac dong den hiéu nang
Toc d6 b vi xtr ly
Dung lvong bo nhé

a Rang budc: toc dd bd nhé ludn di sau toc dd bd vi xir Iy
MHz

3500
)Llomc
3000

2500

2000

1500 /

1000

memory

500

1992 1994 1996 1998 2000 2002
Hiéu nang truy cap di liéu tw thiét bi vao/ra
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e
Giai phap tang hieu nang

= Tang hiéu nang cac thanh phan cau thanh may tinh

= Tang so bits thao tac tai méi thdi diém (8-16-32-64, ...)

(1393

o Tao DRAM “rong hon” thay vi “nhanh hon”
= Thay ddi td chrc/kién tric bd nho

a Phan cap bd nhd, st dung bd nhé dém cache
= Giadm tan xuat truy cap bdé nhé

o Cache phuc tap hon va cache ngay trong chip
= Tang théng lwong lién két

o Bus tdc do cao

a Phan cap bus
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Giai phap...
Poi v&i cac thiét bi ngoai vi (1/0)
Caching
Buffering
Higher-speed interconnection buses

More elaborate bus structures
o Multiple-processor configurations

Gigabit Ethernet

o O O 0O

Graphics display

Hard disk

Ethernet

Optical disk

Scanner

Laser printer

Floppy disk

Modem

Mouse

Keyboard

d
|

=t
Q

102 103

2

105 108
Data Rate (bps)

-
o
=
-
o
]
-
@]
@
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-
Thuc te

= Can doi nhirng yéu t6 quyét dinh dén hiéu nang
o Processor components
o Main memory
o 1/O devices
o Interconnection structures
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-
Thuc té ...

« Tang tdc dd phan cing cla vi Xt ly
a Gidm kich thwéc cac cong logic
a Tang xung nhip ddong ho
o Gidm thdi gian lan truyén tin hiéu gitra cac cong logic
= Tang dung lwong va tdc do caches
o Pwa mdt phan cache vao bén trong chip = gidm thdi gian truy cap
cache
a Phan cap caches : thwérng cé 2-3 mire cache gitra bd nhéd va bo vi
X ly
o Tang mat dé nho
= Thay d6i td chirc va kién truc vi xt ly
> Tang tdc dé thue thi
> Xong xong hoa
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e
Tuy nhieéen...

Hiéu nang con phu thubc vao
= Xung dong ho
= Mat do cac cong logics
= Dién nang
a Téang cung v&i mat dd cac cong logics va tde dd xung clock
o Mat nhiét nang
= Do tré tré/dung khang - RC delay
a Tbc dd dong electrons gidi han béi tré khang/dung khang cua vat liéu st
dung
a Do tré tang khi tré khang tang
a Mang lién két cang bé, tré khang cang tang
o Cac cdng logics cang gan nhau, dung khang cang tang
= Memory latency
a Toc dd bd nhé can tré toc dd bd vi xiv ly
=>» Giai phap:

o Cac cach tiép can mai vé tb chirc va kién tric may tinh
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Intel Microprocessor Performance

Hyperthreading

10,000 {multicore)
Longer pipeline,
double-speed
arithmetic

Improvements in
chip architecture

Increases in Full-speed
clock speed 2-level cache

1,000

MMX
~ multimedia
Speculative extensions

out-of-order

execution 3060 MHz
2000 MHz
100 Multiple

instructions
per cycle 733 MHz

Internal
memory

300 MHz
cache

Theoretical maximum performance
(million operations per second)

Instruction 200 MHz

pipeline
10

1 5ttt
1988 1990 1992 1994 1996 1998 2000 2002 2004
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Pa loi - Multiple Cores

= Kién truc da 18i trén cung mét chip
o Chia sé bd nh& cache I&n

O Why ?
a Néu phan mém cé thé tan dung da VXL, tdng déi VXL déng nghia voi
kha nang tang déi hiéu nang
o Vé&inhiéu 18i, bd nhé cache 1én phat huy tét wu diém
. :\/Iuc tiéu tu nang lwong cla cac phan tlr nhé thap hon cac phan to x ly
ogic

= Vi dl_JZ
o IBM POWERA4: two cores based on PowerPC
o INTEL: DualCore, Core 2 Duo, QuadCore, ...
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POWER4 Chip Organization

Chip-to-chip
interconnect

@]
bus

NC = noncacheable

4 N
Processor core 1 Processor core 2
lfetch  store  loads lfetch  store  loads
8B 8B
,1323 u Il |32B ,I&za l | |32B
( core interface unit (CIU) switch )
8B 8B 8B
l. tzs _ 1T32|a _ Tsza
8B 8B
L2 L2 L2
* cache cache cache L
core 1 core 2
NC NC
unit unit
328| T 3281 32| T
ool o™ [ [y =41
Fabric controller
! H
P 70 bus L3 L3 controller [ €1
—15" controller directory memory controller [168] ",
" J

Chip-to-chip
interconnect

L3/memory
bus
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-
Intel Processor Evolution (1)

= 4-bit Processor
o Intel 4004, 4040

= 8-bit Processor
o 8080
= first general purpose microprocessor

o 8 bit data path
o Used in first personal computer — Altair

= 16-bit processors: origin of x86
o 8086: much more powerful, instruction cache, prefetch few instructions
o 8088 (8 bit external bus) used in first IBM PC
o 80286: 16 Mbyte memory addressable, up from 1Mb

= 32-bit processors:

o 80386: Support for multitasking

o 80486: sophisticated powerful cache and instruction pipelining, built in
maths co-processor
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Intel Processor Evolution(2

= 32-bit processors: P5 microarchitecture
o Pentium: Superscalar, Multiple instructions executed in parallel
o Pentium with MMX technology

= 32-bit processors: P6/Pentium M microarchitecture

o Pentium Pro: Increased superscalar organization, Aggressive register
renaming, branch prediction, data flow analysis, speculative execution

o Pentium Il: MMX technology, graphics, video & audio processing
o Celeron

o Pentium lll: Additional floating point instructions for 3D graphics
o Pentium Il and Il Xeon

o Pentium M

o Celeron M

o Intel Core

o Dual-Core Xeon LV

32-bit processors: NetBurst microarchitecture

o Pentium 4: Further floating point and multimedia enhancements
o Xeon

o Mobile Pentium 4-M

o Pentium 4 EE, 4E, 4F

= 32-bit processors: Intel 32 — Intel Atom
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Intel Processor Evolution (3)

= 64-bit processors: |1A-64
o Itanium 1, 2 : Hardware enhancements to increase speed
= 64-Dbit processors: Intel 64 — NetBurst microarchitecture
o Pentium 4F, Pentium D
o Pentium Extreme Edition
o Xeon
= 64-Dbit processors: Intel 64 — Core microarchitecture
o Xeon
o Intel Core 2
o Pentium Dual Core (Wolfdale-3M 45 nm)
o Celeron, Celeron M
= 64-Dbit processors: Intel 64 — Nehalem microarchitecture
o Intel Pentium (Clarkdale — 32 nm process technology)
o Corei3, i5,i7, Xeon
= 64-bit processors: Sandy Bridge
Willamette Northwood —-Pr[s‘cott —-'ll'jj.a; e;;izl;alem Released - Canceled - Future - Microarchitecture name
[T B — P — o e | (R [ = I

130 mm 150 mm | 20 nm 65 nm 45 nm 3lnmm | 1l nm 14 nm | 10mm |

Atom

Silverthome ——Lincroft
Diamendville —Pineview — Cedarview J



PowerPC

we=s 2 PowerPC 601
- : 1B am 1902

1975, 801 minicomputer project (IBM) RISC
Berkeley RISC | processor

PPC601FD-080-2

1986, IBM commercial RISC workstation product, RT PC E—
o Not commercial success

o Many rivals with comparable or better performance

1990, IBM RISC System/6000

o RISC-like superscalar machine

o POWER architecture

IBM alliance with Motorola (68000 microprocessors), and Apple, (used
68000 in Macintosh)

Result is PowerPC architecture

o Derived from the POWER architecture

o Superscalar RISC

o Apple Macintosh

o Embedded chip applications
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PowerPC Family (1)

= 601:

o Quickly to market. 32-bit machine

= 603:
o Low-end desktop and portable
o 32-bit
o Comparable performance with 601
o Lower cost and more efficient implementation

= 604:

o Desktop and low-end servers

o 32-bit machine

o Much more advanced superscalar design
o Greater performance

= 620:

o High-end servers
o 64-bit architecture
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PowerPC Family (2)

= 740/750:

a Also known as G3
a Two levels of cache on chip

m G4 (7xxx - 1999):
o Increases parallelism and internal speed

= 970 - G5 (2003):
o Improvements in parallelism and internal speed
a 64-bit organization

= Current: e200, e300, e500, e600, e5500,
POWERG, POWERY7, PPC4xx, PPC7xx, PPC A2,
Xenon (Xbox), Cell(PS3), Broadway...
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Tong ket

= M6t s khai niém co ban
o Kién tric & Té chirc may tinh
a Cau tric va chlrc nang
o MO hinh may tinh Von Neuman
= So lwoc vé qua trinh phat trién ctia may tinh
= Cac yéu t0 lién quan dén hiéu nang va cach thirc nang cao
hiéu nang
= So lwoc vé cac dong chip thdng dung cua Intel va IBM

Chuén bi cho bai sau: Poc chuong 3 cua [1]
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Cau hoi on tap

1. Tim hiéu khai ni@m “ho - family” san pham ?

2. Phan biét khai niém kién tric va tdé chirc may tinh ?

. Phan biét khai niém cau tric va chivrc nang cac thanh phan trong may
tinh?

4. Chirc ndng chinh cla may tinh 1a gi? Mai lién hé gitra cac chirc ndng
do?

5. Nguyén ly co ban dé ché tao cac may tinh la gi ? Tham s6 nao thwong
dwoc str dung dé phan loai cac thé hé may tinh? Cac kiéu may tinh?

6. Hiéu nang may tinh phu thuéc vao nhirng tham sé ndo? Lam thé nao dé
nang cao hiéu nang may tinh?

7 Mét may tinh c6 tan s6 xung nhip chip la 5GHz thi hanh 1 chuong trinh
bao gom 5 ty 1énh. SO Iénh nay gom 20% lenh ré nhanh, 10% lénh
store, 20% Iénh load, va 50% lénh s6 hoc+logic (ALU). Chi s0 trung
binh IPC la 1 déi v&i Iénh ré nhanh, 0.5 v&i Iénh load, 1 v&i Iénh store,
va 2 v@i cac lénh ALU. Hay tinh thoi gian thwce thi chwong trinh nay?
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