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bonbwune 3agayn Jl'
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dunsunka

Jlornctuka

CocTaBrieHne pacnmcaHunm
AnroputMmnyeckasl ToproBns Ha bupxax

(HecTauMoHapHbIN XxapaKTep)
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HecTaunoHapHaga 3agada NMHENHOIOo
nporpamMmmMmnpoBaHunS

x = arg max{(c®), x)|AVx < p}
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13BeCTHble meTobl

o Cumnnekc-meTton
— NoTepsa TouHOCTKN Ha BbonbLnx 3agadvax Jlll

— Nnoxasa macwtadbupyemocTtb (< 32 NpoLECCOPHbIX
y3M0B)

— He paboTtaeT Ha HecTaunoHapHbIx 3agadax J1l1
° |\/|eTO,£II BHYTPEHHUX TOYEK

+ CaMOKOPPEKTUPYEMOCTb

— ['lnoxo pacnapannennBaeTcs
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Npea anroputma NSLP
(Non-Stationary Linear Programming)

dPa3bl anropuTma:
» Quest — nonck To4kn z € M®

« Targeting — nepemelleHne
TOYKU Z TaKuM obpa3om,
4YTOObI TOYHOE PELLEHMNE
x 3apgauv 1M Haxogunocb B ee ., M®
£-OKPEeCTHOCTH Z

=

AOx < p® & x e M©®
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Npea anroputma NSLP
(Non Stationary Linear Programming)

dPa3bl anropuTMma:
e Quest — nouck Toukn z € M®

« Targeting — nepemelleHne
TOYKU Z TaKUM 0Dbpa3om,
4YTOObI TOYHOE PELLEHUNE
x 3agadu J1I'1 Haxoaunocb B ee
£-OKPECTHOCTU

AOx < p® & x e M©®
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®a3za Quest
(MONCK TOYKKN Z € M,)

Henb3qa NpocTo peLlmnTb CUCTEMY
HepaBeHcTB AW x < b, Tak Kak
Nnoka Mbl ee peliaemM, MHOrorpaHHUK
M, NnOMeHAEeT NoNoXXeHne B
NPOCTPaHCTBE.

B

AOx < b & x e MO
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daza Quest
(MONCK TOYKU Z € M,)

Henb3qa NpocTo peLlmnTb CUCTEMY
HepaBeHcTB AW x < b, Tak Kak
Nnoka Mbl ee peliaemM, MHOrorpaHHUK
M, NnOMeHAEeT NoNoXXeHne B
NPOCTPaHCTBE.

M)

z Ay < p(t) & x e M)

AV x < p o x e M® 8/34



Anroputm ana dasbl Quest

* TpeboBaHus: ™~

— Bbicokasi macluTabrpyemocTb - :l

— CamMokoppekTMpyemoctb

 Anroput™™ HMMMUHO ONS HEPABEHCTB
— ['pOEKUNOHHLIN
— VTtepalMoOHHbIN
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BeKkTop npoekumnm Ha runepnioCcKOCTb

Hi
Hl (Cli,X) — bl M
o () = 22
H —
‘ la;ll>
szl(Z)% + py,(2)
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[lonoXxntenbHas cpe3ka BeKTopa
NPoOeKUMMN Ha T’MNepniiocKoCcTb H;

_ min{b; —(a;,2), 0} M
a;
i (2 EAE i
z pn@) |
o (2) =0
H, H,
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[TpoeKkUMOHHOE OTODpaXeHne

1 m
o) =7 ) pif (0
=1

h — KONMYEeCTBO HEHYNEBLIX CllaraeMblX B Cymme )it pH (x)
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=

N o o =

MTepaunoHHbIn anroput™ YMmmmnHO
09 HEPABEHCTB

x(©):=0
k:=0
x(k'l'l): = x(k) + (p(k) (x(k))

if [+ — x®||* < & goto 7
k:=k+1

goto 3

stop

(0)
x.-_-x(_l_)jg(z) x 3 x @) ,.(5) x40
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Kak paboTtaet anroputm

Hy
rx1 = 6
) X9 = 6
X1 < 14
ka < 14
HZ):\ A A\g\ﬂx\
; Y 10
s A
I
: /
| /7
v 7
x®y Hy
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Anroput™ YH1MMUHO ONA HEPABEHCTB He
paboTaeT B HECTALUMOHAPHOM criy4ae

M©)
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Anroput™ YH1MMUHO ONA HEPABEHCTB He

paboTaeT B HECTALUMOHAPHOM criy4ae

M©)
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Anroput™ YH1MMUHO ONA HEPABEHCTB He

paboTaeT B HECTALUMOHAPHOM criy4ae

M@
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Anroput™ YH1MMUHO ONA HEPABEHCTB He

paboTaeT B HECTALUMOHAPHOM criy4ae
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Anroput™ YH1MMUHO ONA HEPABEHCTB He

paboTaeT B HECTALUMOHAPHOM criy4ae

M@
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Anroput™ YH1MMUHO ONA HEPABEHCTB He

paboTaeT B HECTALUMOHAPHOM criy4ae

M@
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//4‘/2(‘))
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Anroput™ YH1MMUHO ONA HEPABEHCTB He
paboTaeT B HECTALUMOHAPHOM criy4ae

---------

M®)

Axunnec HuMKorga He OOroHUT qepenaxy!
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Moaundpunkauma npoekyMOHHOMo
oTObpaxeHus

]_ m
0 =1 i w0 =22
i=1

A>0

______________
-—

x(D = x O 4 3 (x©) MONS ’;(1) M
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MopgndpunumpoBaHHbLIA anropuTm

x(0: =0

k:=20

x (KD = 2 () (0 ((0)
if x50 e M&) goto 7
k:=k+1

goto 3

N o oA w N R

. stop
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PaboTta moandpunuympoBaHHOro anropntma
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PaboTta moandpunuympoBaHHOro anropntma

Ss
N\
~

M (D)
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PaboTta moandpunuympoBaHHOro anropntma

Ss
N\
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PaboTta moandpunuympoBaHHOro anropntma
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PaboTta moandpunuympoBaHHOro anropntma

Ss
N\
~
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PaboTta moandpunuympoBaHHOro anropntma

Ss
S
~

M©) Axunnec gorHan yepenaxy!
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TecToBbIN NpUMep

( Xxg < 200
X1 < 200
Xn—-1 < 200
< Xo + xq + x,4 < 200n—1)+100
Xog + xq + x,-4 < -—100
_XO S O
—X1 < 0
k _fX}v_]_ ES ()

Chax(X) =nxg+ (M —Dxq + -+ 2x,,_5 + X1
KonnuecTBo NepEMEHHBIX: N

KonnuecTBo HEPABEHCTB: M = 2n + 2
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TecToBbLIM NpUMEP NPU N=2

X2

X1 + X9 < 300
........ X1 + X9 > 100

A x; =0

200

X, =0

(c,x) =2x; + 1x,
0 \ x© = (=200,—200)

— . X]_
0 100 200 300

300 ¢
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CyIIEpKOMITBLIOTED
«TopHano IOYpl 'Y»

KonunyectBo y3noB:
Tun npoueccopoB:

OnepaTuBHaA NaMATb
y3na:

Tun conpoueccopa:

MamaTb conpoueccopa:
Tun cncteMHoOM ceTu:

Tvun ynpaBnsoLWen ceTu:

OnepaunoHHas
cucrema:

384
2 x Intel Xeon X5680

(12 apep no 3.33 I'Tu; 2 noToKa Ha a4po)

24T6

Intel Xeon Phi SE10X:
(61 sapo no 1.1 I'Tw; 4 noToka Ha aapo)

8I6
InfiniBand QDR
Gigabit Ethernet

Linux CentOS 6.2
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Bpewms (cek.)

BeluncnuTtenbHble 3KCNePUMEHTD

P — KONM4YecTBO NPOLECCOPHbIX Y30B
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CkopocCTb cMeLLeHnst MHororpaHHuka (eq./cek.) CkopocCTb cMeLLeHnst MHororpaHHuka (eq./cek.)

KonunyecTtso nepemeHHbix: 32 000
KonunyecTtBo HepaBeHCTB: 64 002

KonuyecTtBo nepemeHHbIx: 54 000
KonnyectBo HepaBeHcTB: 108 002

1200
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Cnacmnoo 3a BHUMaHue!
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