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= Gigi thiéu
/ Yéu cau vé tinh todn A \
® Nhiéu van dé trong thuc tién
0O Yeu cau vé téc d6 tinh todn
0 X ly va tinh todn dir liéu khéng 16
O M6 phdng, du bdo thai tiét, thién van, sinh hoc, etc
O Mdy tinh don: can nhiéu thai gian
O Mdy tinh song song (nhiéu CPU), PC cluster (nhdm
mdy tinh), Grid (lugi): thuc hién song song trén
nhiéu CPU => tdng t6c (thai gian tinh tfodn ngan)

/

/

/
/
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/ = Gi6i thiéu \
A S P P ® M3 hinh Iap trinh song son
- Nhu cau vé tinh toan . Gumdgwr )
B Du bdo thai tiét toan cau
O D{ liéu cang I16n => du bao cang chinh xdac
0O Phan tich va xu ly hang Petabytes dir liéu
O Yeu cau tinh todn khong 16
O Mdy tinh don: gan nhu khong cé kha nang thuc hién
O May tinh song song: chi phi cao
0 PC cluster, Grid: chi phi thap

\Q 1 Kb =1000 bytes, 1 Mb = 10002 bytes, 1 Gb= 10003 bytes, 1 Tb = 1000 bytes, / /
1 Pb=1000°bytes, 1Eb=1000°bytes, 1Zb=1000"bytes, 1 Yb=1000°bytes 5
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®  GiGi thiéu
® MG hinh lap trinh song song

Nhu cau vé tinh toan " Gioo dien MPT

® Cong nghiép khai thac mo
0 Thdm do dia chan: di liéu 18n, giai thuat phic tap
O M6 phong mo: nghién ctu tdc dong qua trinh khai thdc




/ Nhu cau vé tinh todn

® Sinh tin hoc
O Bat cap trinh tu
0O Bat cap cau trdc protein
0O Dy dodn cau tridc protein
O Dy dodn biéu hién gen
O Tuong tdc protein - protein

Gene

GiGi thiéu
M& hinh |ap trinh song song
Giao dién MPI
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= Gigi thieu
// Nhu cau vé tinh todn A \
B Khdm pha tri thic va khai thdc di liéu
0 Khdam pha tri thdc quan trong tu kho dir liéu khong 16
O Phdt hién quan trong trong khoa hoc
O Dy bdo chinh xdc vé thai tiét va cac tham hoa tu nhién
0 Xdc dinh dugc nguyén nhan va phuang phap diéu tri cac
cdn bénh hiém nghéo
0 Dy bdo dich hai
0 Nhan dang
O Tim kiém thong tin
O Ty t6 chic luu tri thong tin




= GiGi thieu N
® MG hinh I&p trinh song song \

/ Tlnh toan 'I'Uan fl;l' " Giao dién MPI \
® Nhiéu van dé trong thuc tién
O Phuc tap, yéu cau vé t6c d6 tinh todn
O Tinh todn tuan tu (1 CPU): can nhiéu thai gian

¥ Chi thj lénh

- CPU




- Tinh toan song song

Gidi thiéu

~
\\

M& hinh |ap trinh song song \\

Giao dién MPI

® Tinh todn song song trén nhiéu CPU
0O Van dé dudc chia thanh nhiéu phan tuong déi doc
lap va dudc thuc hién déna thai: tdang t6¢ tinh todn

Van deé

Chi thi Inh

— CPU
— CPU
— CPU
— CPU

N\
\
\
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B Gigi thiéu
® MG hinh I&p trinh song song \\

Tinh toan song song . Gicodien T

B Quad trinh tinh todn gom nhiéu tién trinh dugc
kich hoat d6ng thai va cung tham gia giai quyét
mot bai todn / van dé trén hé thong cé nhiéu
bd xu ly




" Gigi thiéu o
o ’ P B o M3 hinh I3p trinh song son
// Tai sao tinh todn song song?c..ccw: 9\

® Yéu cau cua hgudi dung:
O Can thuc hién mot khoi lugng cong viéc [6n
O Thai gian xU ly phai nhanh
® Y2u cau thuc tién:
0 Khong thé tao mét may tinh véi tdi nguyén bé nhé
va kha ndng tinh todn vo han
O Hién dang c6 rat nhiéu bai todn ma xu ly tuan ty
khong dé ddp Uing duagc
O Viéc tinh todn trén hé thong cé nhiéu CPU sé nhanh
han trén hé théng cé 1 CPU
O Tinh todn song song sé giai quyét dugc bai todn I6n,

/
/
/

hic t2 |
\ phuc Tap 4




® MG hinh I&p trinh song song

- Gigi thiéu
// Tai nguyén tinh toan song song... \

B Mot mdy tinh don cé nhiéu bé xu ly
= Nhiéu mdy tinh dugc két ndi mang
B Mot siéu mdy tinh co nhiéu b da xur ly
® Phan cling chuyén biét
O Field-Programmable Gate Array (FPGA)
0 B6 xu ly da ndng cua card d6 hoa (GPU)

B Hodc c6 thé la su két hgp cua cdc loai thiét bi
nhu trén




M& hinh |ap trinh song song

7 = Gisi thigu
/ Hinh Thﬁ’c finh TOén Song Sbng dién MPI \

® Tinh toan song song:
O Song song cap bit
O Song song cap lénh (ngon nglr LT)
O Song song dif liéu
0O Song song tdac vu (chuang trinh con)




PC cluster

GiGi thiéu
M& hinh |ap trinh song song
Giao dién MPI
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= Gi6i thiéu
® MG hinh I&p trinh song song
- PC cluster . Gio dién WPT
c/

\

® PC cluster
O Nhém cdc ndt tinh todn (chang han nhu PC)
O Moi ndt chay hé diéu hdnh cua riéng né
O Pugc noi két cuc bo (t6¢ do cao)
0 Pugc xem nhu mot “sieu” may tinh don

® Dac trung cua PC cluster
O S dung cdc microprocessor: chi phi thap
O Mang t6c¢ do cao
0 Kha nang chiu dung hong hac
\ O Phan mém tinh fodn phdn tdn véi hiéu ndng cao |
\ O Giao dién MPI: quan ly tinh todn trén cluster /




Gigi thiéu

M& hinh |ap trinh song song

Giao dién MPI
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®  GiGi thiéu
 Lusi (6rid) - D
B Gigi thiéu vé |udi
0O Tap hgp cdc tai hguyén da dang
O Sieu may tinh, PC clusters, hé thong luu tri
0 Dugc noi két toc do cao
O Chia se
O Phan tdn
0 Ba dang: hé diéu hanh, hé théng tap tin
0 Pugc xem nhu mot “sieu” may tinh don
0 Kha nang chiu dung héng héc
O Phan mém tinh todn phan tan véi hiéu nang cao
O Giao dién MPI: quan ly tinh todn trén cluster /

P




®  GiGi thiéu
 Lusi (6rid) - D
® Khai niém
0 Ung dung: nhiéu cdng viéc thuc thi song song trén
nhiéu may tinh khac nhau cua lugi
0 Hang ky s dung tdi hguyén
O Lap lich: ngudi dung dé xuat hay hé thong tu tim tai
nguyén thich hgp
0 Hé thong phan cong viéc dén cdc tai nguyén nhu lich
da lap
O Hé thong quan ly: theo ddi tai hguyén san ding,
trang thai hién tai cla cong viéc, ngugi dung
O An ninh: ching thuc, xac thuc, dang nhap




®  GiGi thiéu
 Lusi (6rid) - D
B | giich
O Tiét kiém thai gian va tdi nguyén
O Thuc thi mét chuong trinh song song trén nhiéu
mdy tinh khdc nhau
O Tan dung tai nguyén nhan roi trén mang: CPU, dia
O Tai hguyén ao: tan dung tat ca tai nguyén khong
déng nhat
O Can bang tai st dung tdi nguyén
0 PO tin cay: kha nang chiu dung hdng héc
O Chi phi thap
O Dé bao tri, quan ly
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® Gigi thiéu
B Cac mo hinh tinh todn song song
B Giago dién MPI




~ Kién trdc phan ciing
- Mo hinh von Neumann

Gidi thiéu

M6 hinh 1ap trinh song song \

Giao dién MPI
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Symmetric Multiprocessor (SMP)"

Gigi thiéu
= MG hinh lap trinh song song \\

Processor Processor Processor Processor
| | I |
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| | I |
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|
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Massively Parallel Processors (MPP)
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/ = Gisi thieu
A \ ~n \ = MG hinh lap trinh song song\
MO hlnh lap fr'lnh (SMP) = Giao dién MPT
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" Gidi thieu
/ M4 hinh lap trinh (simple MPE).. " ™ 9\

Serial Message-passing
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M3 hinh lap trinh (hybrid MPRY...." ™"
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" M8 hinh Iap trinh (hybrid

hMessage-passing
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aoJlién MPI
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" M8 hinh I3p trinh (SPMD)
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/ M6 hinh 13p trinh (MPMD) .
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Thiéet ke giai

thuat song song....u:

B Gidi thiéu

= MG hinh lap trinh song son

m‘réc vu/kénh: d6 thi cé hudng

Tac vu

-----------------

-------------------
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®  Gigi thiéu

© Thiét ké giai thudt song son

® M4 hinh l3p trinh song song N\

giao dién MPT




" Gidi thiéu o
o A7 P 4 o2 e A ® Mo hinh lap trinh song son
/ Thiét ké giai thuat song song..cow: 9\

® Phan hoach
O D liéu
O Chitc nang tinh todn
O #tdc vu >= #bo xu ly
O Giam thiéu du thla trong tinh todn va luu tri
O Tdc vu hguyén thiy cé kich thudc gan bang nhau
O #tdc vu la ham tang theo kich thudc van dé




= Gi6i thiéu o
o A7 P 4 o2 e A ® Mo hinh lap trinh song son
/ Thiét ké giai thuat song song..cow: 9\

B Giao tiép

O Thao tdc giao ti€p truyén nhan di liéu phai dugc
can bang gilta cac tdc vu

O Moi tdc vu giao tiép vaGi s6 it cdc tdc vu ldng giéng

0 Cdc tdc vu cé thé thuc hién giao ti€p truyén nhan
dir liéu dong thai

O Cac tdc vu cé thé thuc hién cac chic ndng tinh todn
déng thoi

\ |
\
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\ /

/
\
\ /
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o B Gidi thiéu
s ~7 °2 e n ® M6 hinh lap trinh song son
/ Thiét ké giai thuat song song...om: ‘\

\

® Téng hop

0 Tang tinh cuc bo

O Chi phi tinh todn vs chi phi giao tiép

0 Nhan ban dir liéu du nhé

0 Cac tdc vu thu dudc sau tong hgp cé chi phi tinh
todn va giao tiép truyén thong tuong tu

O #56 lugng tdc vu can giam nho nhat cé thé nhung
phai I6n hon hoac bang s6 lugng bo xUr ly, khong gay
ra mat can bang tai

O Can thoa hiép gilta viéc thuc hién dong thai va chi
phi thong tin lién lac

O Can dung hoa gilta su t6ng hgp va chi phi cho viéc /
\ thay d6i md chuang trinh tuan tu hién cé %

~—_
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" Gidi thiéu
o A7 P 4 o2 e A ® Mo hinh lap trinh song son
/ Thiét ké giai thuat song song...cw: ‘\

® Anh xa

0 Xdc dinh dugc ngi ma moi tdc vy thuc thi

O Hiéu qua cua 2 thiét ké: dnh xa mot tdc vu cho moi
bo xur ly, dnh xa nhiéu tdc vu cho moi bd xu ly

O Hiéu qua cua cap phat déng va tinh cdc tdc vu trén
cdc bo xu ly

O Khi sir dung mo hinh can bang tai tap trung, ching
ta can xem xét tac vu quan ly cé bi tinh trang nghén
c6 chai hay khong?

/
/
/




B Gigi thiéu

// ’ A = MG hinh lap trinh song song \\\
Tlnh SO PI = Giao dién MPI

1
j ! ~dx =4 xarctan(l) =7

O1+x




" Tinh sé PT

i(x) = 4/(1 + x°)
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B Gigi thiéu
= MG hinh lap trinh song song
B Giao dién MPI
| | T f(x) ===
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" Tinh sé PT
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/ " Gi6i thiéu \
’ ~” ® Mo hinh |ap trinh song song
- Tinh so PI

= Gigo dién MPI \

® Mo hinh Foster
0 Phan hoach: k hinh chit nhat => k tac vu
O Giao tiép: truyén két qua => tong
0 Tong hgp: k >= np bo xur ly
O Anh xa: can bang tai gitta np bo xdr ly




// = Gidi thieu \
N w P 4 P ® Mo hinh |ap trinh song son
~ Hiéu ndng tinh todn A
® Dinh luat Gene Amdahl
O a: ty |é thuc thi tuan tu
O np: s6 lugng bo xur ly
0 Kha ndng tang t6c 16i da S

S = lim :
np —» o0 l-o o




Ty 18 téng toc

19

17

15

13

11

nang tinh toan

Binh luat Amdanhl
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B GiGi thiéu \
= MG hinh lap trinh song song

= Giao dién MPT \

\

= r—k -k r 3

2 0=50%

-+ 0=25%
a=10%

-+ 0=0%

32

64

128 256 512

S6 lwong bd xcr ly

-+ * * * +

1024 2048

4096 8192 16384 3276865536
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Giao dién MPI

Program
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M& hinh |ap trinh song song \
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B Gigi thiéu

Ma hiﬂh Chudng 'h"inh u M.6 hinilép trinh song song \
chuyén thong diép (SPMD) = ™™™
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B Gidgi thiéu
2 A o A ® M3 hinh Iap trinh song son
ﬁhuyen thong diép . oo it T 9\
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/ = Gisi thiéu \
2 A oA ® MG hinh I&p trinh song song
- Chuyén thong diép ‘ Giaoditn WOT |

\
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‘ ‘A " Gidi thiéu T
/ G'GO d ' en MPI ® MG hinh I&p trinh song song \
(Message Passing Interface)™ ™™

B Giao dién MPI
0 Khong phai la trinh bién dich
0 Khong phai la san pham
0 Dac ta chuan cho thu vién chuyén thong diép

O St dung cho cdc mdy tinh song song, PC cluster,
mang hon tap

0 Phat trién thu vién phan mém song song
O Truy xuat phan clng song song
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" Gigi thidu \
. > P o A2 ® Mo hinh 13p trinh song son
// Lich s phdt trién MPT . c.oows

\

B Giao dién MPI

0 Version 1.0 (06/1994): 40 16 chic, tap doan, cong
ty (IBM, Intel, Cray, TMC, etc) tham gia dinh
nghia thu vién ham MPI

O Version 1.1 (06/1995), 1.2 (1997): thay d6i nho vé
tinh nhat quan vé tén ham

O Version 2.0 (07/1997): b6 sung thém quan ly tién
trinh dong, két ndi, vao/ra song song, etc.

O Version 2.1 (06/2008): hoan chinh MPT 2.0

O Version 3 (2012): ho trg 161 han many-core, may

tinh song song
\ /
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/ " GiSi thiéu \
o oA ® MG hinh I&p trinh song song
- Giao dién MPI

= Giao dién MPT \

B Giao dién MPI quan ly
0O M6i trucong thuc thi cdc tién trinh
0 NG&i két diém 16i diém (point-point)
O No6i két tap hop (communication collective)
O Nhdm cdc tién trinh, két nai
O Truyén thong diép theo topo
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/ " GiSi thiéu
o o n ® MG hinh I&p trinh song song \
- Giao dién MPI

= Giao dién MPT \

B Giao dién MPT

O Trong thuc té, la cac ham C/C++, cac chuang trinh
con Fortran

O Ba thu vién: MPICH-2, OpenMPI, LAM-MPI
® MPI don gian
0 Nhiéu chuang trinh song song dugc viét chi véi 6
ham co ban

= MPT day du
O Thu vién ho trg 125 ham
O C6 thé st dung ma khong can thiét phai nam hét

\ tat ca vé thu vién /
- - 52

~—_
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