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Kién trdc bd nhé cia may tinh song song

e Shared Memory (b0 nh¢ chia sé)
e Distributed Memory (b0 nhé& phan tan)
e Hybrid Distributed - Shared Memory
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Shared Memory

* Kién trung bd nhé chia sé
* Hay con goi la Global Memory
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Shared Memory Architecture
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Nhirng dac trueng chung

* May tinh song song c6 bd nhé chia sé khac nhau
rat nhiéu, nhwng c6 cung chung dac tinh dé la tat
ca cac by xir ly dé truy cap dén tat cd cac bd nhw
nhw la mot khong gian dia chi chung (global
address space)

 Nhiéu bo xtr Iy c6 thé hoat déng dbc 14p nhwng
chia sé cing mot tai nguyén bd nhé.
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Nhirng dac trung chung

 Thay doi dir liéu & mét vi tri bé6 nhé dwoc thuc
hién b&i mot bd xtr ly nay thi tat ca cac bd xtr ly
khac c6 thé thiy dworc sw thay doi dé

* May c6 b0 nh& chia sé c6 thé phan thanh hai l6p
chinh dwa trén thoi gian truy cap bo nhé: UMA
va NUMA.
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Uniform Memory Access (UMA)

* Pai dién da phan ngay
nay la may Symmetric
Multiprocessor (SMP)

* Cac b0 xr ly giong nhau
(d6ng nhat véi nhau)

* Thoi gian truy cip dén -

, = P Shared Memory (UMA)
cac b6 nhé la nhw nhau
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Uniform Memory Access (UMA)

* Do6i khi con dwoc goi la CC-UMA - Cache
Coherent UMA.

— Cache nhat quan (coherent) nghia la néu mot bd xt ly
cap nhat dir liéu & mot vi tri trong bo nhé chia sé thi
tat cac bo xt Iy khac biét vé sw cip nhat nay

— Sw nhat quan cta cache dworc thwe hién & mirc phan
clrng.
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Non-Uniform Memory Access (NUMA)

Bus Interconnect

Shared Memory (NUMA)
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 Vé mat vat ly, thuwong dwoc tao nén tir hai hoic
nhiéu hon cac SMP

* Mot SMP c6 thé truy cap truc ti€p dén bd nhé
cua SMP khac.

I Memory bank 0 I l Memory bank 1 ]

NUMA NUMA
Node 0 < Node 1
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» Khong phai tit ca cac bd xtr ly déu co thoi gian
truy cap dén cac bo nhé 1a nhw nhau.
* Truy cap b6 nhé thong qua cac lién két nén cham.
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» Néu cache coherency dwoc duy tri, thi cling c6
thé goi CC-NUMA - Cache Coherent NUMA
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Uu diém

» Khong gian dia chi chung cung cip cach thirc
truy cap bo nh¢ than thién voi ngudi 1ap trinh

* Dir liéu chia sé giira cac task vira nhanh vira nhat
quan

shared | ~T-._  memory-mapped
memoary Y tie

shared |
memory

Figure 9,24 Shared memoary in Windows using memory-mapped 1O,
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Nhwoc diém

 Batlgi dé la viéc thiéu kha nang mé rong (ty 1€)
gitta bo nhé va cac CPU.
— Viéc ting thém nhiéu CPU lam gia tang lwu lwong
truy cap gitra CPU va bo nhé& chia sé;
— Va ngay ca vé&i viéc quan ly gitra cache va bo nho.
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* Nguwdoi lap trinh phai chiu trach nhiém trong viéc
xdy dwng sw dong bd sao cho bao ddm ding khi
truy cap b0 nh¢ chung

 Vé mat chi phi: cang ngay cang khé6 khan va ton
kém trong viéc thiét ké va san xuat may tinh c6
b0d nhé chia sé; Trong khi thwece té, viéc gia tang so
bd xt Iy 1a m6t nhu ciu trong san xuat may tinh.
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2. Distributed Memory

* Distributed Memory (bd nh& phéan tan)
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bac tinh chung

» Hé théng bd nhé phan tdn doi héi c6 moét mang
giao ti€p dé két noi gitra b nhé ctia cac bo xir ly
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* B xtr ly c6 bd nhé dia phwong riéng.
— bia chi bd nhé trong mot b xir Iy khéng dnh xa dén
bo xtr ly khac,
— Vi vay khong c6 khai niém khong gian dia chi toan
cuc xuyén qua tit ca cac bo xt ly

DISTRIBUTED-MEMORY COMPUTER with 4 PUs

PU_O PU_1 PU_2 PU_S
| 2 & 2 >
lacat lecal jocal local
memory memory memory memary
butfers tutlers tufiers butlers
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« MO0i b0 xt¥ Iy c6 bd nhé riéng, hoat ddong doc 14p.

— Nén viéc thay doi bd nhé cuc bd nay khong lam anh
hwdong dén bdé nhé ctia bo xtr Iy khac.
— Tir day, khai niém nhit quan cta cache (cache
coherency) khong ap dung.
| 1 ’|' ].
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* Khi mot bd xt Iy can truy cip dén dir
liéu trong bo xtr ly khac, thwong do la
nhiém vu cua nguwoi lap trinh.

— Ho phai xac dinh ré cach nao va khi nao
di liéu dwoc truyén. =T
— Viéc dong b hoa gitra cac task ciling la H
nhiém vu cia nguwoi lap trinh
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Uu diém

* B6 nho ty 1€ véi s6 b xtt ly:
— Tang s6 bo x ly thi kich thwée bd nhé cling tang
twong ng
 MOoi bd xtr Iy nhanh chéng truy cip dén bd nhé
riéng khong can bat ky mét sw can thiép nao va
cling khong phat sinh thém chi phi.
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Nhwoc diém

» Nguoi lap trinh chiu trach nhiém nhiéu chi tiét
lién quan dén viéc truyén dir liéu gitra cac bd xtr
ly.

* Kho khan khi anh xa ciu tric dix liéu ton tai (trén
co s& b0 nhé toan cuc) dén tb chirc cia bo nhé
phan tan nay.

 Thoi gian truy cdp bd nhé khéng dong nhat
(NUMA)
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Nhan xét

* Phan loai chung

Parallel Systems

SIMD MIMD
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Distributed Memory Shared Memory
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PP NOW Cluster NUMA
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Tham khao thém

* Advanced Computer
Architecture (4 Nov 2012)
http://www.rr.in.tum.de/
~gerndt/home/Teaching/
ComputerArchitecture/
Script/index.html
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3. Hybrid Distributed-Shared Memory

 Cac may tinh 1&n nhit va nhanh nhat thé gidi
hién nay déu st dung kién tric bd nhé chia sé va
phéan tan
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 Cac thanh phin ctia bé nh& chia sé c6 thé 1a mot
may SMP v&i cache coherence hoac (va) 1a GPU
(Graphics Processing Unit).
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* Cac thanh phin ctia mot bé nhé phan tan la
mang cua cac may SMP/GPU,
— Nén chi biét vé bd nhé ctia chinh né ma khong biét bo
nh¢ cia may khac.
— Vi viy, giao ti€p mang 1a cin thiét dé di chuyén dir
liéu tir SMP/GPU dén cac may khéc.
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 Xu hwéng hién nay chirarang
loai kién triic bd nhé nay tiép tuc & | &

chiém wu thé va gia tdng trong . = :
twong lai gan i

* u diém va nhwoc diém: cé tit ca nhirng wu va
nhwoc diém cua ca hai loai kién truc.
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Minh chirng loai nay

 Titan, a Cray XK7 system installed at Oak Ridge,
achieved 17.59 Petaflop/s (quadrillions of
calculations per second) on the Linpack
benchmark. Titan has 560,640 processors,

including 261,632 NVIDIA K20x accelerator
cores.

(http://www.top500.0rg/lists/2012/11)
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