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Pa3ssutue nporpammHon naarpopmbl INMOST:
ANHAMMNYECKNE pacrnpeaeneHHble CeTKN,
aBTOMaTU4YecKkoe andpdpepeHunpoBaHme um
IMHEWHbIE peLuaTtenm
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[Tporpammuas riarpopma INMOST
PazButue niarpopmbr INMOST:
IVUHAMUYeCcKHe CEeTKH,
aBTOMaTuveckoe nuddepeHIIpOBaHUE,

JIMHEUHBbIEe pellaTelu.
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TpyaHOCTU pa3paboTYNKOB

CFD Kopos

Yuer IMapa/iI€IbHOCTHU KOMIIbIOTEPOB!

[lapanienbHble CTPYKTYPBI JAHHBIX
MexxtipoiteccopHbie 0OMeHbI TaHHBIMU
[TapannensHOe pOpMUPOBAHUE TUHEWNHBIX CUCTEM
[lapannensHOe pelieHre TUHEUHBIX CUCTEM

[TapannenbHBIN BBOA,/BBIBOJ

Bce smo nomozaem desnamov INMOST



INMOST

INMOST is a software platform for development of
parallel numerical models on general meshes.

INMOST (Integrated Numerical Modelling and

Object-oriented Supercomputing Technologies) is a
tool for supercomputer simulations characterized by a
maximum generality of supported computational
meshes, distributed data structure flexibility and cost-
effectiveness, as well as cross platform portability.

Developed in Institute of Numerical Mathematics
(INM) of Russian Academy of Sciences



B yueGxoM nocofie MPENCTABISE ONAIT COXNAKKE NAPATIEABHOIE NpocpaMMeoi MPL-
mazTdopsibl i rpaduteckoil cpeanl 147 pazpaloTHH NapPAUISALHEDN MHCIEHHBIX MO-

Aenedd Ha cetkax obimero puna. Texronoruueckuid xomnieke INMOST (Integrated

Numerical Modeling and Object-oriented Supercomputing Technologies) - xrcTpy-
MERTADMI A7 CYTIEPROMNEHTEPHOTO MOTILTHPOBAHUA, X3PAKTEPHIYEMBIIE MIKCHMATh-

HOit 00LIHOCTEE NOAJEPAIRACMBIX DECHETHRIX CETOX, MHEKOCTEH W IKOHOMUHHOCTEH
CTDYRTYPhI PACNPEILTSHHEDN AHHbIX, KPOINTHOPMERHOCTRIO, & TaKKe Ipaducseckol
CPET0 AN MHTEPERTHBHOID NIONESOSATENECKOMD HETepeiica.

Haunoe ywebioe nocoGue Gyaer noneano paspaborankaM CHAL oukexepaM 1 Ma-

TEMATHRAM -BhIHCAHTENAM, JEATENREOCTE KOTOPEIX CEARAHS C CYNEPKOMITEXTERHBIM

MOAENHPOBAHUEM! BCEM TeM, KTO HETOCPEACTEZHHO CO3NAET NAPEIEALHELE IRHAMEE-

HKR KK UC0ABIVET NaPaLIeIbHble HHCACHHBIE MOJeNH.
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Welcome to INMOST project page.

You are advised to have the following directory structure of INMOST resources for further

instructions to work:

INMOST.pages
INMOST.wiki
INMOST.1ib

INMOST.pages will be used for the site, INMOST.wiki will be used for Wiki resource and
INMOST.Tib for the library itself.

Setup the repository of this site on your computer
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Kirill Terekhov edited this page 4 days ago - 12 revisions

Welcome to the INMOST wiki!

Compiling INMOST:

Compilation guides

Reporting issues and preparing tests:
Guide for testing

Explore included examples:

List of Examples

Please read before writing Wiki articles:

‘ Explore Features Enterprise Blog
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0100 Compilation

0200 Compilation Windows
0201 Obtain MSVC
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0203 Compilation INMOST
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YFork o

<

-




I ™ INMOST v0.1 - igorkonshi... * | INMOST: Class List
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INMOST

A toolkit for distributed mathematical modeling
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Main Page | Related Pages Files |
Class Index | Class Hierarchy | Class Members |
Class List

Here are the classes, structs, unions and interfaces with brief descriptions:

v [ INMOST
v [ Automatizator
3@ table
3 expr
(3 TagMemory
@ Tag
v [@ TagManager
(3 sparse_sub_record
v [ Storage Base class for Mesh, Element, and ElementSet classes

v [3 reference_array Storage type for representing arrays of Element references

(3 const_iterator
(3 const_reverse_iterator
(9 iterator

'.Q.' Search

[detail level 12 3 4]
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[TporpammHas naatTPopma

Monynu, BXomsiye B COCTaB IIATPOPMBI:
o Mopaynb ceTo4HbIX onepanui,
o Momynb 6a/1aHCUPOBKH CETKH,

o Mopaynb cocTaB/eHUS U pellieHUs TUHEeMHBIX

CHCTEM,

o +Mogynb aBTOMaTH4YeCcKOTO ANddepeHITPOBaAHUS
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IIMHamn4yeckme ceTkM Ha
OCHOBe «BOCbMWaepeBbeB»
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[Tpumerenine INMOST ana pm
C AMHAMNYECKMMU CeTKaMU Ha
OCHOBe BOCbMMaepeBbeB

Cry1uieHne CeTKH B 3-X U3MEPEHUSIX

CryluieHne CeTKH BCIIE] 3a IBUKEHUEM KypCcOopa MBIIIH



aCOBaHHoOe IeHne
ceTKM Ha 10 npoueccopax




XOANMOCTb
CEeTKM...




/ HCUPOBKA

nomouibto ParMetis

Pacnipenenenubie ceTKu:
HCXOHAs aJanTHPOBaHHAS nocJie 0aJIaHCUPOBKHU



ABTOMaTUYyecKoe
oanodepeHumpoBaHune
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Tunbl, KNacebl, PYHKUUN

ABTOMaTHYeCcKoe MOCTpoeHre MaTpHIlbI SIkoOraHa
OCHOBAHO Ha ITpaBUJIe IEMOYKH: UTOTOBOE BhIPayKEHHE —
CyMMa 4aCTHBIX IIPOU3BOAHBIX ¢ KOIPPUITUEHTaAMU.
Tunpl TaHHBIX:

KoHCTaHThI (Tyn «double»);

repeMeHHOM ¢ OHOM YaCTHOM MPOU3BOAHOM (Kmacc);

HEPEMGHHOﬁ C MHOXXE€CTBOM HaCTHBIX ITPOM3BOJHBbIX.

dynkiusa «GetJacobian()» cTpouT AepeBo K1accoB:
«cos(x)» =2 «GetJacobian()» =2 «-sin(x)dx»



a AepeBa K

onepaumnm «sin(x*y)*x»

multivar

multivar

multiplication<sin<multiplication<multivar,multivar> > multivar >
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sin<multiplication<multivar multivar> >

* | multiplication<multivar,multivar>
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pPa3peXKeHHbIX BEKTOPOB
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BcnomoraTtenbHble CTPYKTYpPbI

Kiacc «Residual» asist mocTpoeHust BeKTopa HEBSI3KH
(Tun «Sparse::Vector») 1 MaTpuUlIbl IKOOMAHA (THII
«Sparse::Matrix»).

Knacc «Automatizator» 1151 KOHTPOJISI KOTU4eCTBa
OCHOBHBIX HEW3BECTHBIX MOZIEJTU, UX aKTUBAIIUU U
nepenyMmepanuu (pyHkiuu «RegisterDynamicTag()»
u «EnumerateDynamicTags()» Hazg sipibikom «Tag»).

3arnuch Ha AUCK B popmare «.pmb» 1 «.xml».
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JINHEenHble pelaTenu,
ANoCTynHble B pamKax INMOST
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BHYyTpeHHune un BHellHue

BHyTpeHHue: BHewrHwue:
Inner ILU2 Trilinos Aztec
Inner DDPQILUC Trilinos Belos
Inner MPTILUC Trilinos ML
Inner MPTILU2 Trilinos Ifpack
Inner FCBIILU2 PETSc
Inner K3BIILU2 SUPERLU

Pazpabomah ydobHbili MexaHu3m dobasieHuss HO8bIX
NUHeliHblx pewameneu 8 INMOST



CBolicTBa TeCTOBBIX MaTPUL, U3 KO/UTEKMU YHUBepcuTeTa Propuabl

tmt_unsym 917 825 4 584 801 5
tmt_sym 726 713 5080 961 7
ML _Laplace 377 002 27 582 698 73,1
Transport 1 602 111 23 487 281 14,6

CoupCons3D 416 800 17 277 420 41 .4

«tmt_unsym» — MOAe/IMpOBaHUeE 3aJa4 3/IeKTPOMarHeTusMa;

«tmt_sym» — MOoAe/IMpOBaHUe 3aJa4 3/IeKTPOMarHeTusMa;

«ML_Laplace» - nuckpermnsanus ypaBHenus [lyaccona;

«Transport» — KOHEYHO3/IeMeHTHAasl JUCKPETU3AL S 3-X MePHOH 3ajla4M IIePEHOC];

«CoupCons3D» — MOTHOCTHIO CBA3HAs 3a/ia4a MOPO3/TACTUYHOCTH.



Rnactep NBM PAH

Compute Node Asus RS704D-E6;

12 ssaep (aBa 6-saepHbIxX poiieccopa Intel Xeon
X5650@2.67I'T'1);

OnepaTuBHas MaMsATh: 24 ['0.;

lTnckoBas mamaTth: 280 1'0.;

OmnepanuonHas cuctema: SUSE Linux Enterprise
Server 11 SP1 (x86_64);

Ouyepenp 3alaHUN «SIXCOTE
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3aga4va «tmt _unsym»

<+ Inner ILU2 “  Inner DDQILWUC Inner MPTILUZ2 == Trilinos ML

< PETSC
tmt_unsym
300
a~
225
150
rey
||
75 4 -
- [ |
(o] hd v - v

1 core 4 cores 12 cores 36 cores



3aga4va «tmt_sym»

< Inner ILUZ2 < Inner DDPQILUC Inner MPTILUZ2 < Trilinos Belos
< Trilinos ML <© Trilinos lfpack o PETSC o FCBlLUZ2
K3BllLuUz2 tmt_sym
(5]
4.5
3
1.5
(0]

1 core 4 cores 12 cores 36 cores 72 cores
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3apadvya «ML Laplace»

< Inner ILUZ2 < Inner MPTILUZ2 Trilinos Aztec < Trilinos ML
< Trilinos Ifpack <o PETSc < FCBlILUZ2
ML__Laplace
220
165

(=]

1 core 4 cores 12 cores 36 cores 72 cores



3aga4a «Transport»

o+ Trilinos Aztec & Trilinos ML Trilinos Ifpack © PETSC <© FCBIILUZ
Transport
500

375

250

125

1 core 4 cores 12 cores 36 cores 72 cores
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3aga4va «CoupCons3D»

< Trilinos Aztec < Trilinos ML PETSc
CoupCons3D
70
52.5
35
17,5
8]

1 core 4 cores 12 cores 36 cores 72 cores
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Moaynb coctaBneHuna n pelleHuna
CUCTEM JIMHENHbIX YPAaBHEHUM

Yno6HbIit PyHKITMOHAT AJIST COCTAB/IEHUS
MaTPHUILbI, BEKTOPA U PELIeHUs CUCTEMBI,

[TosBosisIeT COCTABIATH MAaTPHUIIBI O€3 aITPUOPHOI
nHPOpMaIUH O abI0He pa3peXXKeHHOCTH,

Mmerorcst coOCTBEHHbBIE TMHEHHBIE pelllaTen
ocHOBaHHbIe Ha ILU2 pasnoxxeHuu, a Taxoxe
Pa3J/I0KEHWH C BLIOOPOM BeZyIIETO 3JIEMEHTa,

Mo)KkeT BbI3bIBATh JIMHEeHMHBIE pellaTe/Iu U3
BHeInHuX rmaketoB PETSc, Trilinos u ap.

+ Pa3pabarsiBaeTcsi COOCTBEHHBIN pelllaTesib Ha
ocHoBe ILU2 nng MPI+OpenMP peanuszanuu
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INMOST: ganbHeunwee pa3BuTue

+ ME€XaHHU3M pa6OTbI C IMHAMHN4YE€CKHN
N3MC/Ib9a€MbIMH CETKAMMH ITPON3BOJIBHOTI'O BU /A4,

+ DOTIOJTHUTE/IbHbIE CeTOYHbIE IPUMUTUBBI 1151
M3MeTbYeHUsT U Pa3rpyOIeHUs CeTOK,

+ coOCTBeHHBbIE METObI 0A/TAHCUPOBKH CETKH,
+ HOBBIE JIMHEMHbIe pellaTey,

+ T0O6aBHUM OTYET O CpPAaBHEHHWH JIMHEHHBIX
peuiatened B pamkax INMOST Ha maTpuiiax us
$IOPHUACKON KOJIEKIIHH.
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3aKknto4eHne: INMOST™

noaaepxXmnBaetTCA U pa3BnUBAETCA

[TporpammHuas miargpopma INMOST pasBuBaeTcst Kak
MHCTPYMEHT [JJIs1 YIIPOLLEeHUS MapajlyieIu3aLun
MIPUJIOKEHUM: ee IPUMEeHeH e MO3BOJISIeT JIETKO
IePEUTH K Iapa/UIeJIbHOU pean3aluu IMporpaMMBl.

Ha ocroBe mrarpopmbr INMOST paboTaror:
e GeRa - reodpunsrpanys u reoMurpalus paauoHyK/IHIOB,;
e Floctree - TedeHMe JXUAKOCTEH CO CBOOOTHO ITOBEPXHOCTHIO;

e INM black-oil simulator.

[1nanupyercs nogLep)xka v JajibHeullIee pa3BUTHE
INMOST.



HOCTM pa3p
INMOST

* HemocTatok BpeMeHH 4TOOBI Cle/IaTh BCe 3a[yMaHHOE
* HenoCTaTOK BHELIHUX MTO/Ib30BaTeIen

Bce amo moxceme nomoub cdenamuv BbI
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Jlntepatypa

Bacunesckuit 10.B., Konsiinn W.H., KonsiTos I'.B., Tepexos K.M.,
INMOST - nmporpammHas niargopMma v rpadpudeckasi cpesia st
Pa3pabOTKH Mapasie/IbHbIX YMCIEHHBIX MOZIe/Ier Ha ceTKaxX o0IIero
BUAQ, MockBa: M31-B0 MOCKOBCKOTO YHUBEPCUTETA, 2013, 144 C.

INMOST - a toolkit for distributed mathematical modeling. URL:
http://www.inmost.org

INMOST... // Proceedings of Russian Supercomputing Days 2015, Pp.
06-103, 104-109 (2 moKIaza).

INMOST... // Proceedings of Russian Supercomputing Days 2016, Pp.
133-139, 288-293, 543-555 (3 A0KAazAA).



