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Kpatkmnm ob630p

BBeneHue.

CkopocCTu rnepenayun aaHHbIX Yepes IHTepHET N MeTodbl YCKOPEHUS.
Pa3paboTtaHHas nameputeribHaa MHMPpPacTpyKTypa.
[lpeaBapuTenbHbie pe3ynsraTbl UISMEePEeHUN.

Pa3paboTtaHHbI METOA, NCMOSIb30BaHUSA NapanseribHbIX IMHUA CBA3U A5
YCKOPEHUSA rnepeaadun aaHHbIX 00MbLWOro oobLema.

TecToBbIn cepBep B OPB3.
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ICFA SCIC Report
~ Networking for High Energy Physics

Network bandwidth grouth at «approximately a factor of 10 every 4.25 years.
We can expect continued growth at asimilar and perhaps a greater rate once
the LHC resumes operation in 2015, with 13 TeV collisions, a higher
luminosity and pileup, and anticipated greater trigger and data taking rates».

«The trend towards greater use of "location independent” data access is
expected to continue, leading to an increasing need to manage the larger
data flows, and match them to dynamic allocations of guaranteed bandwidth
over long distances.»
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Tema: konnpoBaHue/pennuumnpoBaHue

«OonNbLWINX» OAHHbIX

B nabopaTtopus ceteBbix TexHonornn http://sdn.ifmo.ru/ B8 HNY UTMO
http://www.ifmo.ru/ cdoopMnUpoBaHO HanpasfieHne nccnenoBaHun (cpeau apyrux)
«KonupoBaHue/pennmunpoBaHne gaHHbIX 60sbLoro obbemMa yepes IHTEPHET.

CospaeTtca pacnpegenenHoin McneitatenbHbin Ctena (100 Tb auckoBon namaTtu +
cepBep 96 GB onepatneHon namatn nog OS RedHat/ScientificLinux ¢ kaxaown
CTOPOHbI).

* PaspaboTka npoTtoTMna CUCTEMbI KONMMPOBaHUS/pENNLUPOBAHNSA JAaHHbIX
BbornbLuOro o0o6bEMA, KoTOpast MOXET ObITb UCMOMb30BaHa B KOHKPETHbIX
9KCnepuMeHTax.

OCHOBHble MeTOAbI YCKOPEHUA Nepenayun: HacTponka pasmepoB
nepenaBaeMbix bydepoB, NCnonb30BaHNE HECKOMNBKMX NMOTOKOB nepeaayn.
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http://sdn.ifmo.ru/
http://www.ifmo.ru/

TecTnpoBaHMe Ha NepBOM 3Tane
POrpaMMHbLIE KOMAOHEHTHI)

BBCP - http://www.slac.stanford.edu/~abh/bbcp/
BBFTP - http://doc.in2p3.fr/bbftp/

FDT - http://monalisa.cern.ch/FDT/

GridF TP - http://www.globus.org/toolkit/data/gridftp/

Cuctema HabnogeHus 3a coctodgHmem nuHum ceasun: perfSONAR.
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OpraHunsaumsi TECTUPOBaHUA N MMeEtoLLLaACS
TECTOBas MHPPACTPYKTYpPa

Heobxoanm TeCToBbI CTEHA, [Ae YCNOBUS U3MEPEHNIN HAXOOATCSA NoAd KOHTPOEM
nccriegosaTens.

Kaxkgoe namepeHne gormkHO BbIMOMHATLCA C aBTOMATUYECKOM 3anuCbio BCEX YCIOBUN
namepeHuns (obopygosaHue, napamMmeTpbl NporpamMmm, CoobLLEHNS, MPOY.) B crieumnansHON
avpekTopun. [ina kaxagon nporpamMmmbl co3gaHo npumepHo 400 cTpok CKpuUnToB Ans
BbIMOSTHEHNS n3mMepeHnn n okono 300 CTPOK CKpUNTOB AS1A NOCTPOEHUS Pa3fINYHbIX
rpadounKoB.

[TocKonbKy CKOPOCTb paboTbl MHOMMX NporpaMmm nepenaym gaHHbIX 3aBUCAT OT
coaepxaHnsa caMmnx JaHHbIX U pa3mepoB hannos, TO Ha NOArOTOBKY TECTOBbLIX AAHHbIX
OOIMKHO ObITb 0OpaLLeHOo cneuuanbHOe BHUMAaHME.

Bce namepeHunst BbINOMHAKTCA C UCMOSIb30BaHNEM BUPTYasibHbIX MaLUMH, KOTOPbIE
opraHm3oBaHbl B pamMkax obravyHoro nHctpymeHtapus Openstack (lcehouse).

[ToaroToBneHa BupTyanbHasi MallmMHa ¢ HEOOXo0AMMOM NPOrpamMmMHON OCHACTKOW, KOTOPYHO
MOXXHO rnepeaatb B Nobon LeHTp 0O6paboTKn AaHHLIX A9 NpoBeaeHNs U3SMEPEHUN.
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Mcnonb3oBaHHble cxeMbl TecTupoBaHus: UTMO-UTMO n MTMO-

NHTepHeT

Intel (R) Xeon(R) CPU E5-2640 0 @ 2.50GHz
Main Memory 64 GB

NHTepHeT

a

Server SL 6.5

eth-z

\

Internal data transfer

Specially generated Data

Randomly distributed binaries
Random file sizes

Total Volume = 25 GB
Average size = 100 MB
Sigma = 50 MB

External data transfer
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CKpunTbl AN NPOBEeAEHNA TECTOB

create-test-file-sigma.sh DIRECTORY_NAME DIRECTORY_SIZE(KB) AVERAGE_SIZE(KB)
DISPERSION SAMPLE DESTINATION — renepauus ciay4aiHbIX (pailjioB B YKa3aHHOU TUPEKTOPUH

KoMILJIEKT CKPUIITOB 071 KaXcOO0ul npoZpammosl nepeoaiu 1aHHbIX:

o CopyData.bbcp — TecTupoBaHue nepeaadyu TeCTOBBIX JaHHBIX porpammoii BBCP

= Wrapper-CopyData.bbcp — BbInosiHeHHM CepUM TepeIad TeCTOBBIX JAHHBIX ¢ PA3HBIMH
napamerpamu nporpammbl BBCP

DataSpeed.plot.sh, gnuplot.sh — ckpunTbl nocrpoenus rpagpukos
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ITMO-> ITM O(bbCp) Data Transfer Speed. Data Size 25 GB. BBCP.

Physical Connections ethl, eth2 and Virtual Connection eth0. 2014-11-14
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Test file number ; [plotfile = "DataSpeed-25GB.bbep.ethl-eth2-eth0.2014-11-14 plot"]
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ITMO->ITMO(bbcp)
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TCP Window Size: [plotfile = "DataSpeed-23GB . bbep.itmo2itmo.tep. 2014-10-28 plot"]
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ITMO->PNPI(bbcp)

Bandwidth (KB /s)

--- Tmsys001.pnpi.spb.ru ping statistics ---

10 packets transmitted, 10 received, 0% packet Toss, time 9025ms

rtt min/avg/max/mdev = 8.795/9.113/9.783/0.352 ms
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Data Transfer Speed. Data Size 25 GB. Different Number of Streams and TCP Window Size
BEBCP from ITMO to PNPL 2014-10-28
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TCP Window Size (B); [plotfile = "DataSpeed-25GB bbep.itmo2pnpi.tcp.2014-10-28.plot”]
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Data Transfer Speed. Data Size 25 GB. Different Number of Streams and TCP Window Size

ITMO->JINR(bbcp) BBCP from ITMO to JINR. 2014-11-23
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--- Ixpub03.jinr.ru ping statistics ---
10 packets transmitted, 10 received, 0% packet loss, time 9024ms
rtt min/avg/max/mdev = 10.964/12.537/16.777/2.010 ms
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TCP Window Size (B); [plotfile = "DataSpeed-25GE bbop.itmo2jinr.tcp.2014-11-23 plot"]
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PerfSonar(PNPI)

Throughput test between Source: perfs.pnpi.spb.ra(212.193.96.141) --
Destination: perfsonar.vuzitc.ru(77.234.203.61)

12:00  18:00 20Jan  06:00  12:00  18:00 21Jan  06:00 12:00
Time
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Graph Key

I Src-Dst throughput
" Dst-Src throughput




PerfSonar
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[lpeonaraetcsd nepenada no napannenbHbIM
E =1\Vi 2CTUD eTCS!)

. —

PerfSonar

Network Switch with Openflo%/ Network Switchwith Openflow
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CepBep B OOBO INNAD

CepBep BCTaBrieH B CTOWKY, rae knactep OPB3, n HaxognuTcs B ONbITHOW 3KCAAyaTaLlnm

[nckoBoe npoctpaHcTeo = 70 TB
OnepatuBHas namaTtb = 96 GB
CPU Intel(R) Xeon(R) CPU E5-2650 v2 @ 2.60GHz, 4 nopTa eth
CeTeBOM KOMMYTAaTOp C BO3MOXHOCTbW MKC — HP-3500-24G-PoE-yl
OC — Scientific Linux 6.6
e 0b6nayHbiM MHCTpyMeHTapun — OpenStack (Icehouse)

MOXHO N1 UCMNONb30BATb YaCTb pecypcoB cepBepa AJ COTPYAHUKOB OdBD
nocne nepesoja B 3KcniayaTtauuw? - Jla, MOXHO MUCMNOJIb30BaTh.
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[lpenBapuTenbHble BbIBOAbI MO BbINMOMHEHHbIM
paboTtam

Pa3spaboTaH TecToBbIN CTEH AS1S BbINOMHEHUS U3MEPEHNI (KaK NnoKasribHbIX, Tak U Ha
BonbLKMX PACCTOAHMAX).

Pa3paboTaHbl He0OX0aMMble TEXHONMOIMMYECKNE CKPUNTLI ANS NPOBEAEHUS UBMEPEHUN U
BbIMOSIHEHA YaCTb U3MEPEHUN At CPAaBHEHUS UMEKLLIMXCHA NporpamMm nepeaayvm gaHHbIX.

PaspaboTaH Habop TeCTOBbIX BUPTYaribHbIX MALUWUH B paMKax 0bradyHOro MHCTpYMeHTapus
Openstack.

[lpoBeneHa cepusa namepeHun (NnokanbHas 1 yaaneHHasa nepegada gaHHbiX) Mo cpaBHEHUIO
NPOU3BOANTENBHOCTU PasnuUYHbIX NporpamMm rnepenadun gaHHbiX. bbino yctaHOBMNEHO, YTO
cpean NPOBEPEHHbIX NporpaMmm nepeaadn JaHHbIX HanbosbLen NPON3BOANTENBHOCTLIO MO
nepenade gaHHbIX MPU CXOXNX YCITOBUAX MoKasbiBaeT nporpammva BBCP.

[TpogeMOHCTPMpPOBaAHaA BO3MOXXHOCTb Mepeaayn AaHHbIX Mo napannenbHbIM IMHUSAM CBSI3U C
ncnonb3osaHmem noaxoaa lNKC.
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Bonpocbl ?
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[lononHuntenbHasa nHdopmaumna no bonsLnm

[laHHbIM

B dpn3nke BbICOKMX SHEPTUA

http://icfa-scic.web.cern.ch/ICFA-SCIC/meetings.html

https://indico.cern.ch/contributionDisplay.py?sessionld=0&contribld=487 &
confld=214784

https://indico.cern.ch/contributionDisplay.py?sessionld=0&contribld=484 &
confld=214784

B apyrnx obnacrax:
* https://www.dropbox.com/s/3j7x7nnlOvpkcfb/Sokolov_27 06.pdf (Pyc)
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http://icfa-scic.web.cern.ch/ICFA-SCIC/meetings.html
https://indico.cern.ch/contributionDisplay.py?sessionId=0&contribId=487&confId=214784
https://indico.cern.ch/contributionDisplay.py?sessionId=0&contribId=487&confId=214784
https://indico.cern.ch/contributionDisplay.py?sessionId=0&contribId=484&confId=214784
https://indico.cern.ch/contributionDisplay.py?sessionId=0&contribId=484&confId=214784
https://www.dropbox.com/s/3j7x7nnl0vpkcfb/Sokolov_27_06.pdf
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