IIporpammuoe odecnieuenue HOCTPAAAMYC 2.0

Uncempyrkyusa no yemanoeske sxzemnaapa 110



IlepeyeHb NPUHATHIX COKPALEHUH

GFS Global Forecast System (rmo0OanpHasi cucTeMa YHCICHHOTO
IPOTHO3UPOBAHHUS TIOTOJIbI)

ECMWF European Centre for Medium-Range Weather Forecasts

(EBpomneiickuii EHTp CPpeHECPOUHBIX IPOTHO30B MTOTOTHI)



AHHOTALHUA

B HaCTOAIIIEM AOKYMCHTC IMPUBCACHLI CBCACHUA 1o YCTaHOBKC

nporpammuoro ooecnedenuss HOCTPAIIAMYC 2.0.



IMoaroToBKa MPOBEPOYHOr0 IK3EMILIAPA MPOrPAMMHOIO 00ecneyeHust

HOCTPAJAMYC 2.0

[Iporpammuoe obecnieuenue HOCTPAIIAMYC 2.0 mepenaercs B BuUE

BUPTYaJIbHON MAIIMHBI O] YIIPaBJIEHHUEM orepaionHoi cuctembl Ubuntu.

1. Jlng ucnonb3oBaHus 00paza BUPTYaIbHON MalTUHBI HEOOXOIUMO YCTAaHOBUTh

nporpammHoe  obecrneuenue  VirtualBox, ckayaB = ycTaHOBOYHBIN

TUCTpUOYTHB Ha caite https://www.virtualbox.org/ wmiam yepes3 NmaKeTHBIH

MeHeKep (B 3aBUCUMOCTH OT CUCTEMBI).

2. 3amycTuTh MPOrpaMMy, U B TJIABHOM OKHE B MEHIO BBIOpATh MyHKT MarimHa

— Co3natb. B otkpeiBmiemcst okae (Pucynok 1) He00X01MMO BBECTH TaHHBIE
O BUPTyaJIbHOW MalllMHE U HaXKaTh KHOTIKY [lanee.

+ Ums — 1r060e uMs A1t BUPTYaaIbHON MalluHb;

+ [lanka — mecTo, rae OyayT co3anbl Gaiiabl BUPTYyadTbHONW MAIUHbL;

+ OO6pa3 ISO — auuero He BHIOUPATS;

+ Tun — Linux;

+ Bepcus — Ubuntu 22.04 LTS.

] Co3AaTk BUPTYaNkHYH MaLUnHY v A X

Nmsa n onepalyMoHHaA CUCTEMbI Binyaanoﬁ MalUNHbI

MoxanyMcTa ykaxuTe MMA 1 MECTOMCNOKEHWE HOBOW BUPTYaNbHOW MalUWHEL 33AaHHoe Bamu uma Byget
WCMONE30BATECA ANA MASHTUGWKALMW JAHHOM MALIWHEL KpOME Toro, Bel MoxXeTe BelbpaTe ISO obpas ana
YCTAHOBKM ONepPaLMOHHONA CHCTEMBL.

Wws: | VirtualMachine1 &

.

p—_ ’ Nanka: B shome/matrix/VirtualBox VMs ~

0Bbpaz ISO: | <HWYero He BoibpaHo> v

. (=8
Twr: | Linux v ?

Bepaus: | Ubuntu 22.04 LTS (Jammy Jellyfish) (64-bit) ~

@ 06paz ISO He BwibpaH, roctesan OC fomkHa ObiTh YCTAHOB/IEHA BPYUHYHD.

Cnpaeka IKCNepTHLIA pexim Aanee OTmeHa

Pucynoxk 1
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https://www.virtualbox.org/

3. B cnenyromem okHe HEOOXOAMMO BBIJCIHUTH JUIsl BUPTYATbHOM MAaITUHBI HE
MeHee 8192 Mb onepaTuBHOW MaMsATH U HEOOXOJMMOE KOJIMYECTBO

npoueccopoB (PucyHok 2) u HaxkaTh KHOIIKY Jlanee.

i C03/aTk BUPTYaNkHYH MALLNHY VoA X

O6opyaoBaHne

Bhl MOXETe HAacTpoWTE 060pyA0BaHWE BUPTYaNbHOA MALUMHEI, M3MeHAR pa3mep O3Y u
KONMUYECTBO BNPTYaNbHbIX NPOLECCOPOB. Takxe BO3IMOXHA aKTWBaLWA EFI.

OCHOBHAaA NaMATL: | | | | 8192 MB C
‘ 4MEB 64512 MB

/ Mpoueccopst: | | | 4
1un 20un

BrounTe EFI (TONLKO CreyuantsHsie OC)

<

Cnpaeka Hasap AOanee OTMeHa

Pucynoxk 2

4. B sTtom oOkHe cieayerT BbhIOpaTh MYHKT VcHosib30BaTh CyIIECTBYIOIIUNA
JKECTKUW JUCK U BBIOpaTh MpeaocTaBisieMbli oOpa3 B Qopmate vdi
(Pucynok 3), maxarh kHomky Jlamee u cpasy B CIEIyIOIIEM OKHE,
MOKa3bIBAIOIIEM KpaTKyr0 HHGOpMAIMI0 O CO3[JaHHON MalllMHe, HaXaTh

KHOTIKY ['0TOBO.



N Co3aaTh BADTYaNLHYIO MALINHY ? pe

BUpTyanbHbIii dECTKMA ANUCK

Ecnu noxenaete, Bel MoxkeTe AobaBuTh K CO30ABAEMOi MALMHE BUPTYaNbHBIH JKECTKWIA AuCK. Bbl
MOKETE KaK COZLATE HOBLIA daiin ECTKOro AWCKa, TaK W yKasaTs CyLLECTBYHILLMIA. Kpome Toro, Bel
MOKETE CO3AETE BMPTYANEHYH MalkHEl GE3 BUPTYanbHOro XKECTKOro AWCKa.

(C) CozpaTe HoBLIi BUPTYANEHEI XECTKAI ANCK |
Pazmep Ancka: 50,00 6
4,00 MBE 2,00TE
BbIIENHTE MECTO B NOJHOM DAa3MEpE

© Vcnoneaoeats cylwecTeyOWMIT BUPTYANLHEIT HECTRMI ANCK

ubuntu_nostra2.0.vdi (O6eiuHwIi, 49,00 IE) w

£

() He NOAKMHOUATE BUPTYBNLHLI ¥ECTHMI AUCK

Cnpaeka Hazag lanee OTmena

Pucynok 3

5. Tenepb B I'NTaBHOM OKHC IIPpOIr'paMMBI B CIIMCKC BHUPTYAJIbHBIX MAalllMH CJICBA
MMoABUJIAChb CO3JIJaHHAA BHPTyajJibHad MallMHa C 3aJdHHbBIM HMCHCM.
H606XOIII/IMO BI)I6paTB CC 1 3allyCTHUTDh, HA’KaB KHOIIKY 3al'IYCTI/ITB. Jlorun JIIA

BUPTYaJIbHOM MalluHbI: ibrae, mapob: ibrae.

JIJ1st MIOArOTOBKM MPUMEpPA U 3aIlycKa MOAYJEl HE0OX0IMMO TOCTIE 3aIlyCcKa
BUPTYAJIbHOM MallIMHbI HAWTH MOAYJIH, KOTOPBIE PACIIOJIOKEHBI 10 IYTH

/home/ibrac/PROGRAMS/release/Nostradamus 2.0 (PucyHnok 4).

|
4 {3t Home PROGRAMS release Nostradamus 2.0 H Q = - = = o X
o P FF PP
% Starred bin data libs scripts scripts_
meteo

{3 Home

2 Documents
¢ Downloads
J1 Music

[« Pictures
iH Videos

i Trash

O sf_IBRAE 4

+ Other Locations




Pucynok 4

JUJ1st KasKJ1I0TO MOJTYJISL €CTh BO3MOYKHOCTD CO37aTh KOHPUTYPAIMOHHBIN (haiii
C mapaMmeTrpaMu Mo ymonuaHuto. Ha mpumepe moxmynss met pga paccMOTpHM

polenypy co3aaHusi KOHGUrypaluoHHOTo ¢aiina:

e HeoOxoaumo nepeiTy B manky bin U OTKPHITh B HEW TEPMHUHAI;
e B TepmMuHaje HaOpaTh UMl MOIYJIS /IS 3amycka ./met pga —writeDefaultCfg
U yKa3aTh MyTh K (haiimy, KOTOpbIN OyaeT co37aH U 3alOJIHEH MapaMeTpaMu

(Pucynok 5).

o ibrae@ibrae-VirtualBox: ~/PROGRAMS/release/Nostradamus 2.0/bin

S ./met_pga.exe --writeDefaultCfg

home /ibrae/PROGRAMS /example.cfg

Pucynox 5

o Jlns 3amycka Moysist met pga HeoOXOIMMO HaOpaTh UMs MOAYJIS ./met pga

U yKa3aTh MyTh K (ailny KoHpUrypanuu.



Ycranoska nporpaMmmuoro oboecneyenuss HOCTPAJIAMYC 2.0

[Iporpammuoe obGecniedeane HOCTPAJIAMYC 2.0 mpemnasHadeHo st
paboTHI B CUCTEMaXx IOJ YIIPaBJICHUEM OINEPAaIMOHHOM cucTeMbl LiNUX C Bepcuei
oubimoteku glibc 2.28 u Beite. PaboTocrmocoOHOCTh MPOBEpeHa Ha CIEIYFOIINX
ornepanroHHbix cucremax: Linux Debian 9e, Linux Ubuntu 20, 21, kiacrepHbie
BBIUMCIIMTENbHBIE YyCTaHOBKM moj yrpaBieHueM CentOs 7.4. Ilporpammuoe
obecneuenne HOCTPAJIAMYC 2.0 cocTtout u3 moANporpaMm, Ha3Ha4YeHHE U
CBSI3M KOTOPBIX omucaHbl Bbime. OHU pa3paboraHbl Ha sizbikax C++ u Python, a
TAaK)K€ MCHOJIB3YIOT JOMNOJHUTENbHbBIE CTOPOHHHE OHOJMOTEKH (OTKPBITHIE,
cBOOOIHO pacmpocTpaHsemMble, MOTYT OBITh YCTAHOBJICHBI C HCIOJIb30BaHHUEM
cTaHAapTHBIX cpeacTB Linux). st paboThl HEOOXOAUMO YCTAHOBUTS:
Kommunsatops! (aapTepHaTUBHO):

— gcc, g++ Bepcun He Hioke 11.3.0 (The GNU Compiler Collection);
— icx, icpx Bepcuu He Himke 2022.2.0 (Intel(R) oneAPI DPC++/C++ Compiler).
bubnuoTeku, X Bepcuu.

s coopku komnmsitopa «GCCx»:
— gmp Bepcuu He HUXeE 6.2.1;
— mpfr Bepcuu He ke 4.1.0;
— mpc Bepcun He HUXKE 1.2.1.

J11st cOOpKH BEICOKOYPOBHEBOTO MHTEPITPETUPYEMOTO TMHAMUYECKOTO SI3bIKA

nporpamMMmupoBanus «Perly:

— bison Bepcuu He HUXKE 3.8.2;
— m4 Bepcuu He HHxke 1.4.19;
— flex Bepcuu He HUXKE 2.6.4;

— perl Bepcuu He HrKe 5.34.1.

OpeiiMBOpK 111 pa3pabOTKH  KpocCIIaT(OPMEHHOTO  MPOrPaMMHOIO

obOecrieueHus Ha s3bIKe porpammupoBanus C++ «QT»:



— QT Bepcuu He HIKE 6.4.0.

bubmuoteka mns paborel ¢ «NetCDF» (mammHOHE3aBUCHMBIN TBOWYHBIN

dbopmart Qaitios, ABISIOMIMICT CTAHAAPTOM i1 0OOMEHA HAYYHBIMH JIAHHBIMU):

— zIib Bepcun ne Huxe 1.2.11;
— szip Bepcuu He HKe 2.1.1;
— hdf5 Bepcum He HIKe 1.12.1;

— netcdf Bepcuu He HIKE ¢-4.8.1.
bubmmoreka 11t paboTel ¢ paiinamu-apxuBamu «Libarchivey:

— bzip2 Bepcun He ke 1.0.8;
— zlib Bepcun He Huxke 1.2.11;

— libarchive Bepcuu He Hike 3.6.0.
bubmorexka TRNG B kauecTBe reHepaTopa CiydallHbIX YHCET:
— trng4 Bepcun He HUXKE 4.24.
bubnuoteka «ecCodes» st padotsl ¢ daitnamu popmaroB GRIB u BUFR:

— libpng Bepcun He Huxke 1.6.37;
— jpeg Bepcuu He HIKe 9¢;

— jasper Bepcuu He HUXKe 3.0.3;

— grib_api Bepcuu He HUKE 1.28.0;

— eccodes Bepcuu He HIKE 2.25.0.
BcnomorarespHbie OMOJINOTEKH:

— coOpanue OUOJIMOTEK KJIACCOB, MCHOJB3YIOMMX (YHKIIMOHATBHOCTD S3bIKA
C++ boost Bepcun He Hike 1.80.0;

— OubnumoTexa A paboThl C MapauIebHBIMU BBIUYMCIECHUSIMUA Openmpi BEpCUu
He Hrke 4.1.2;

— expat Bepcuu He HUXke 2.4.7;

— openssl Bepcun He HIDKE 1.1.1n;

— libiconv Bepcuu He Hike 1.16;



— curl Bepcun ve Huxe 7.82.0;

— ncurses BEpCHH He HUXKeE 6.3;

— 1sl Bepcun He Hmke 0.24;

— libssh2 Bepcun ne ke 1.10.0;
— openssl Bepcuu He HUKE 1.1.1n;
— libiconv Bepcuu He Huxke 1.16;
— libxml2 Bepcum He HIKE 2.9.13;
— curl Bepcuu He Hrke 7.82.0;

— ncurses BEpCcHH He HUXKeE 6.3;

— readline Bepcun He Hike 8.1;

— mpfr Bepcuu He ke 4.1.0;

— XZ BepcuHu He HUKe 5.2.5;

— udunits Bepcuu He HIKe 2.2.28;
— googletest Bepcun He HUXKE 1.11.0;
— libaec Bepcuu He Huxe 0.3.4;

— lzo Bepcun He HUXKE 2.10;

— lua Bepcuu He Huxe 5.4.4.

HeHeBbIe OIICpallMOHHBIC CHUCTEMBI.

— CentOS Linux release 7.7.1908 u Bbime;

— Ubuntu Linux 20.04 u Bbl11IE;

— Debian Linux 10 u Bsi1e;

— Astra Linux Special Edition penu3s «Cmonenck 1.6,
— Astra linux Common Edition penu3s «Open».

KomMmustsanus BBIYHCIINTEIBHOTO a1pa IIPOTrPaMMHOT0 CpelcTBa
o0ecrieunBaeTcs C  MCIOJB30BAHMEM  KpOCCILIaTGOPMEHHOTO0  IeHepaTopa
WHCTPYKIU cOopku qmake, Bxopgsmiero B coctaB Oubmmorek Qt. Jlns
¢dbynkunonupoBanuss <KHOCTPAILAMYC 2.0» 3aka3uuKoM AOHKHBI TPUMEHSITHCS
TEXHUYECKUE CPEICTBA CO CIEAYIOUMMU OCHOBHBIMH XapaKTEPUCTUKAMM:
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— cepBep:

O

O

npoueccop: Intel Xeon 12 smep Skylake-EP 2.2 TTu wnmm Gomnee
MIPOU3BOAUTEIBHBIA;

O3Y: ue wmenee 512 T DDR4 ECC REG 2400 MIu B
YETBIPEXKAHATLHOM PEIKHUME;

Hanuuue nojkiodeHuss Kk JIBC co ckopocThio mepegaun HE MeEHee
1000 Mo6ut/c;

HaJIMYUC CUCTCMBI BUPTYAJIU3alIUH,

— CCTCBOC XpAHUINIIC AaAHHBIX!

O

©)

©)

O3VY: ne menee 8 '6 DDR4;
HDD: ue meuee 2 Th RAID 10;

Hamnune nogkmtouenust k JIBC co cCkOpoCcThiO mepenaynm HE MEHeEe
1000 Mo6ut/c;

— KJIaCTCpHas BBICOKOIIPOU3BOAMTCIbHASA YCTaAHOBKA.

©)

Berancnmurenenbiii y3en HPC xnactepa (He menee 5): 2*Intel Xeon
Gold 6240, (2.60GHz, 10.40GT/s, 18C), 196GB (12*16GB) 2933MHz
DR RDIMM, HBA330 Minicard, 480Gb SSD SATA RI 6Gbps 2.5"
Hot-plug, Broadcom 57416 DP 10Gbps Base-T+ 5720 DP 1Gbps Base-
T, Mellanox ConnectX-5 EDR IB/100GbE Single-Port, iDRAC9 Ent,
RPS 2*750W, 3Yr ProSupport and Next Business Day On-Site
Service;

Kommyranmonnsiit y3en HPC knacrepa: Mellanox SB7800, Managed
EDR 100Gb/s InfiniBand Smart Switch, 36 noproB QSFP28, dbopm-
daxtop 1U, 2 BII, P2C airflow, Mellanox Technical Support and
Warranty - Silver, 3 Year, for SB7800 Series Switch;

Pacmmpenune Storage node HPC kmactepa 10x 10TB 7200RPM SAS
12G Enterprise Edition, Dual 1/0 module, 5x12G SAS SFF-8644 (inc.
2 SAS WOC (Wake on Cable) cable 1,5m), 2x 770W, 2U, warranty 3
year NBD;

[Tnara pacmmpenus s Storage node HPC xmacrepa: Mellanox
ConnectX-5 EDR IB/100GbE VPI Single-Port x16 PCle 3.0;

Hamune noakiatoueHuss Kk JIBC co CKOpOCThbIO mepeadyd HE MEHee
1000 Mo6ur/c;
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— AaBTOMATU3HUPOBAHHOC pa6oqee MECTO Ha 0ase MNEpCOHAJILHOI'0 KOMIIBIOTEpA:

O

O

O

aporieccop: Intel Core i5 win 6os1ee MPOU3BOIUTEIIBHBIN;
O3VY: e menee 8§ '6 DDR4;
Paspemenue skpana: He menee 1920x1080 nukcenei;

Hanuuue noaxmouenus k JIBC co ckopocthio nepegaun He menee 100
Mout/c;

Hamuune KJIIAaBUATYPbI 1 MAHUITYJISITOpPA THUIIA «MBIIIb»

Hanuuue ycTaHOBIIEHHOM OIEpallMOHHON CHCTEMBI cemericTBa Linux.
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