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Co0opiicaHue

HakpaTtko 3a M /]

MeTou 3a mpecMsIiTaHe Ha eJIeKTPOCTaTUUHHU
B3aMOenCcTBUs B M/1

bubaroTeka 3a rpecMsATaHe Ha ypaBHeHHETO Ha
IToacoH

Kpatko oTk/oHeHue: KorpoLecop Intel Xeon
Phi
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Kiacuuecka ouHamuka Ha amomMHu
cucmemu
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M/] unmezpamop
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EaekmpocmamuyeH nomeHyuaii
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EaekmpocmamuyeH nomeHyuaii
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Memoou 3a npecmssmaHe Ha EB

[Ib/1Ha AByUaCTUUHA CyMa
[Ib1Ha AByUacTHUUHA CyMa C 00psi3BaHe

Cymu Ha EBang

— IIpecMsiTaHe Ha onalllKaTa Ha B3aMMOJeUCTBHUETO B
peLMIIpOYHOTO Pypre IIpOCTPaHCTBO

MeTo/1 C MYJITUTIO/NU

— KirbcTepr3rpaHe Ha la7euHy 3apsiid B TPYIH C 00111
eKBHBaJIeHTeH 3apsij

MeToi1 Ha periieTka i

— - - = - J




Memoou Ha pewemKa
PPPM; PME, SPME etc.

M3urcivresda cioxxHocT O(N*logN)

PelrieTka OT TOUKHU, KOSITO 3aITb/IBA CUMY/IAlIMOHHUS
obeMm

IIpaBusio 3a MpUNIMCBAHETO Ha 3apsaauTe KbM
TOUKUTE OT pelleTKara

PemmaBaHe Ha ypaBHeHHe Ha I1oacoH BbpXYy
pelleTKarTa

Pa3zesisiHe Ha KbCO- U 1a/IEKOAeHMCTBAllA A
B3auMozierncTBus - PP/PM




Bub6auomeka 3a pewagaHe HA
ypasHeHuemo Ha IloacoH

 [IpunucBaHe Ha 3apsiIMTe KbM TOUKAaTa Ha
pelleTKara

— CTbIIKA HA AUCKPeTH3aL1s h=0.5A

— ILnmbTHOCTTA p Ha 3apsija d(X,y,Z) € KOHCTAHTa B
o6eM h’u Hauaso i,j,k

- 1,j,k — lesin urcna oT JeneHeTo Ha X,y,Z Ha h
= (](X,y,Z) it p(la.]ak)
* PemraBame ypaBHeHMeTo Ha [loacoH
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YpaeHeHue Ha IloacoH

Vg = —£5

€
* JluckpeTtusurpame Ha pelletrkara:
(Dxx)iji + (qbyy)ij LD i =Tk
* JIndepeHIIMa/leH OriepaTop OT BTOPH pef:
1

(q(:"ﬂ:cx)ijk T ho? 5§¢1jk

Do

Ox = Di—1,jk — 2¢0ijx + Div1,jk
el

Oy = Pij1ir = 2¢ii+ Dijrik
2530

0z = Pijr—1— 2¢;;x + Dijr+
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YpaeHeHue Ha IloacoH

* 27-TOYKOBa CXema Ha JHUCKpeTUu3allvi:
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The Poisson equation
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The Poisson equation
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O0eLaHoTO KpaTKo OTK/IOHEHNE
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Konpouecop Intel Xeon Phi

Korpoijecop, He yckoputes Ha usuucieHus uii GPU

MIC e HauMeHOBaHMe Ha apxXUTeKTypaTa, Xeon Phi e umeTo Ha
TIPOYKTA

PCI Express bus

Csabprka 0KoJ10 60 x86-based v3uncivuTe/Hy sipa

— 512-bit gbaru SIMD BeKTOpHH oreparjyuu

- Hardware multithreading _q p
- Fused Multiply and Add (N tel) inside

Jleka Bepcus Ha JIMHYKC

GDDR5 GPU namert

Moyke 1a PYHKIIMOHHpPA CAMOCTOSITE/THO B HATUBEH PEXKUM




Apxumexkmypa MIC

Package Deep C3
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IIpenopsKu 3a npagu/iHo
usnosizeaHe Ha MIC

multi-threaded,

sequential, vectorized
fully vectorized

Vectorization

sequential, multi-threaded,
no vectorization Nno vectorization

Multi-threading

Dr.-Ing. Michael Klemm, Software and Services Group, Intel Corporation,

Programming for the Intel Xeon Phi Coprocessor, PRACE Spring School, Umeal8
Sweden, April, 2013
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HUmnaemeHmayus

Kopa HarmcaH Ha C ¢ OpenMP niapanenu3ariyist
CymupaHe Ha HeHYJ/IeBU UHIEKCH B MaTpuliaTa A

BekTopu3aiiyis

— JlediHUpaHe Ha BpeMeHHU TIPOMEHJ/IUBH 3a
CbXpaHeHHe Ha IaHHU

3azensiHe Ha IaMeT 3a JaHHUTe, MoIpaBHSIBAHE U
KOITMpaHe

— Brpanenu 0bp3u 0ubnroreku ot Intel:
memset/memcpy

— IlogpaBHsBaHe Ha JaHHUTe Ha 64B
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Pezynrmamu: CKaiaupyemocm
gpemMe 3d eOHa umepayusi
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Pe3zynimamu: Ckaaupyemocm
YCKOpeHue
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3dK/1l0UeHue

bubnroTeka 3a pelllaBaHe Ha ypaBHeHHeTO Ha [ToacoH

BekTopu3aius — K/IH0u KbM POMU3BOAUTETHOCT U
CKa/IMPyeMOCT

ITocTurHaTo e 100po yCKOpeHUe:

— CpaBHUTEJTHO MPOCT KO/
— IlocTbhIIBaHe Ha JaHHU

— Bekropusaiud

Bbopeky BCUUKW HallpaBeHU ONTUMMU3aLMU, OMbIMoTeKarTa
ce U3Mb/IHSABA Hali-ObP30 Ha CTaHAapTHU Xeon MpoLecopu
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AKaoeMuyHU OaHHU

* YyacTue B KOH(DepeHLIUH:

» Grancharov D, Petkov P, Lilkova E, llieva N, Litov L, Replica
exchange MD investigation of the conformational space of prion

proteins; 2-nd National Congress on Physical Sciences, Sofia, 2013

 Petkov P., Lilkova E., Grancharov D., Markov S., llieva N., Litov L.

Libraries for treatment of electrostatic interactions for Intel Xeon Phi:

Numerical Methods for Scientific Computations and Advanced
Applications, 19-22 May 2014, Bansko, Bulgaria

* [llieva N., Grancharov, D., Petkov, P., Ribarics R., Schreiner W.
Alloreactive TCRpMHC Complexes: Conformation alalysis;
International Conference on Mathematical Methods and Models in
Biosciences, 22-27 June 2014, Sofia, Bulgaria,
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Programs, Proc. 6th International Scientific Conference Computer Science
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Markov S., Petkov P., Grancharov D. and Georgiev G., High Performance
Poisson Equation Solver for Hybrid CPU/GPU Systems; PRACE Whitepape
No 112, (2013) http://www.prace-ri.eu/IMG/pdf/wpl12.pdf

P. Petkov, E. Lilkova, S. Markov, D. Grancharov, N. llieva, L. Litov, AGBNPZ2
Implicit Solvent Library for Intel® MIC Architecture, PRACE whitepapers,
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Litov, Massively parallel Poisson Equation Solver for hybrid Intel Xeon — =
Xeon Phi HPC Systems, PRACE whitepapers, (2014)
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