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NMpaBunbHo! SNela — OCHOBHOW UCTOYHMK Xerne3a




"
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PasHomacwTabHOCTbL npoueccos

MaccuBHo-napannerbHble TexHonorns BrIOXXeHHbIX
cynep39BM CeTOK




'maopoonHammnyeckas mogernb O6enbixX KAPNUKOB

* YpaBHEHUA INNIepOBOU rMApPOANHAMUKMU
* [paBuTauus
» 3Be34HOe ypaBHEeHUEe COCTOSAHUA:

* ApeanbHbIN ra3 npu manoun temneparype

= AonabaTtnyeckum BbIpOXOEHHbIU ras3

* KoMnoHeHTa nsnyvyeHus

= flnepHoe ropeHue yrnepopa °C ->...->°Nj
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PeweHue 3agauv PumaHa
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MapannenbHasa peanu3auusi BbIMMCNUTENLHOTO AA4pa
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BbIYNCIIEHUMN 8-3NTeMEeHTHbIMM
BEeKTOpamMu, acCouMaTMBHOCTb K3l

NnaMATU, BbipaBHUBaAHUE OAHHbIX,

@ pacnpeaeneHue paodor,
3aBUCUMOCTb MO AaHHbIM
PacnpeneneHune obnacreu iy e
(MPI + FFTW) “l i N
@ g / \\'3 . N
F A ;
g _._.// 1 o901
PacnpeneneHue notokoB g O |
(Op en M P) Cores KNL
@ HKC-1M CCKL,
48-KpaTHOEe YyCKOpeHuUue
BekTopu3auums 180 N'PJIOINC nponsBoauUTENIbLHOCTHU

96% macwTabupyemMocTb

(AVX 512)




"
ApanTuBHbIe BMOXEHHbIe CEeTKU: cTpaTerus
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AQanTuBHbLIE BNMOXEHHbIe CeTKM!: cTpaTterums
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ApanTuBHbIe BMOXEHHbIe CEeTKU: cTpaTerus

" YMeHbLlWweHne ynucna MPI npoueccoB

* YBennyeHue OpenMP noTtokoB

* Acnonb3oBaHMe HOBEULIUX UHCTPYKUuun OpenMP
* MuHnmunsauma MP| KOMMyHUKauuu

* Ucnonb30oBaHMe yCKopuTeriem n conpoueccopoB
* Acnonb3oBaHue BeKTopusauumn

= Co-an3auH ot (pM3nUKM A0 peannsauumu

* APXUTEKTYPHO-OPUEHTUpPOBaHHbIEe KOAbI
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ApanTUBHbIE BNOXEHHbIe CeTKN. apXUTeKTypa

The Gravity Load Balancing on a base of Masses of Slices
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«HecTtaHgapTHOCTL» B3pbiBa CBEPXHOBOM TUNaA la
HaonoageHus

= CocTaB sigepHoOro Tonnmea
(Moreno-Raya, ApJL, 2016)

= Cnocob ropeHus yrnepopa
(Fink, MNRAS, 2013)

» [loyaHapaceKkapoBa macca
kapnuka (Polin, ApJ, 2019)

CBepxHoOBbIe |la n3-3a

* HeueHTpanbHOCTbL B3pbiBa

(Maeda, Nature, 2010) Bapnauln anepHoro
ropeHus Tonnmea CyTb
* [loBepXHOCTHbLIN B3pbIB HecTaHAapTHbIe
(Jiang, Nature, 2017) 00BLEeKTbI BO

BceneHHou! 16
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ApanTuUBHbIE BITOXXKEHHbIE CeTKMU :
OT NOACEeTOYHOU K «noapeanbHon» punsunke

Master Process for Sub-Grid Physics

The Gravity Load Balancing on a base of Masses of Slices
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Ons MmoaenupoBaHUA iAepPHOro ropeHus yrnepoaa
3anyckaeTcsl 3agava pa3BUTUS TYPOYNIeHTHOCTMH.

NocTturaertcs 1:107 paspeweHne — hbpoHTa ropeHmsa!l 47
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flpepHoe ropeHue yrnepoaa
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flpepHoe ropeHue yrnepoaa

NoaceTtovyHasa TypOyneHTHOCTb
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flpepHoe ropeHue yrnepoaa

NoaceTtovyHasa TypOyneHTHOCTb

®duHanbHaA KOHUEeHTpauus
12C ... °°Ni Bo3BpaLljaeTcs B
rmgpoanHamMmumyeckoe
MoAaenunpoBaHue 20




ACUMMETPUYHbIN B3PbIB CBEPXHOBLIX |a
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MopoenupoBaHue B3pbiBa SNela

Time =0.00
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B3anmopgencrteusa Bo BceneHHoM
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White Dwarf Mergers Neutron-%tars Collision

Relativistic Jet Black Holes Interacting
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" A
Jsonouna penatuBmcTckoro axeta GRS 1758-258

North lobe

30"

O0BbsACHeHMe mexaHn3mMa obpa3oBaHUA NenecTkoB #1, #2, #3
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Jsonwuua penatuBmcTckoro axeta GRS 1758-258
HeyctonuneocTtb KenbBuHa-FenbMronbua

nature.com > nators communications > articles > article
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A galactic microquasar mimicking winged
radio galaxies

Josep Mavll., Pedro L. Lugue-Escamilla, Valenti Bosch-Ramon & Josep M. Paredes

Noture Communications 8, Recoived: 17 April 2017
Articie number: 1757 (2017) Accepted: 27 October 2017
00i:10.1038/541467-017-01976-5 Published online: 24 November 2017

Download Citation
Galaxies and clusters

High-energy astrophysics

We have thus a clear case of a relativistic jet impinging on
the ISM. This renders the hydrodynamic backflow as the
most plausible explanation of the very, very long secondary
lobes of GRS 1758-258.

Marti et al. 2017, Nature Communications
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IABOJTIOLUA PENATUBUCTCKOro axeTa
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"
3aKkn4yeHune & AUCKyccus

= PaspaboTaH meTopn peleHus ypaBHEHUMN
HbIOTOHOBCKOMU U PEeNATUBUCTCKOU rMapoanHaMUNKH
C Manou guccunauyueun Ha paspbiBax U BbICOKOro
nopsiaka TOYHOCTU Ha rnagkux peLleHusXx.

= PazpaboTaHa TexHonorusi napannenbHbIX U
pacnpeneneHHbIX BbIYUCIIEHUN HA BIIOXKEHHbIX CeTKax.

= CmopgenupoBaH cueHapun S0epHoOro ropeHus
yrnepoaa v B3pbiBa CBepPXHOBOMU la C
AoYaHOpaceKapoBCKOW MaCcCOM.

= CmopenupoBaH 3cdcdheKkT oOpaTHOro Te4eHUs B
OCHOBaHWUM PENIATUBUCTCKOIoO O)XXeTa un pasButue
HeycTonumBocTu Tuna KenbBuHa-fenbmMmronbsua.
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CTpyKTypa v NpoLecchl HyKINeocnHTe3a B NPeCBepXHOBOW 1 B Crieaytollee MrHoBeHMe Nnocre BCbILLKU A 38e3/bl
25M,, macluTab He cobnoaéH

[TpencBepxHOB OMEHT BCIblIWLKW
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[OMH] = -5 (blue) to -1 (red); > -1 (white)

. Chiaki Kobayashi (Uniy. of Hertfordshire, UK)
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Tracing the Image
of a Black Hole

ALMA « EHT

Single Dish
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The Event Horizon Telescope [EHT) 5 a worldwide network of redic astronomy facities, includng
the Atacama Large Millimetecsubmilimeter Array (ALMA) in Chile, linked togethes 1o form a single,
global telescope to study one of the most exciting objects n the known universe - Sagittarius A,
the supermassitve black hole at the center of the Milky Way

ALMA's light-gathering capabiities increase the EHT s ability to detect the faint light from the very
canter of our galaxy: Astronomers are obsenang the ack hole in millimeter radic wayelengths,
the wave band at which light can penetrate the dense concentiations of gas and dust at the
center of the galaxy and travel 1elatively unimpeded to Earth
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