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WELR

* Big Data B reHOMmuKe
* iRODS Data Grid system

* UHTerpayma CXM s iRODS

* PesynbTathl



MonHoe cekBeHUpoBaHMe reHoma — $1000
(npotmns $1 000 000 B 2008)

1006 — 2506 Ha reHOM

3- 8- 8

1006 +100r6 +100I6



http://www.genomicsengland.co.uk/the-100000-genomes-project/

RODS

TAKE CONTROL OF YOUR DATA

Open source Data Grid middleware
* be3onacHbIM COBMECTHbIN AOCTYN K AaHHbIM
e ABTOMaTM3auUMA onepaumm Hag AaHHbIMU
* [lonckKk no metTaaaHHbIM
* [MBbKaa nHTerpaumns c anioBbIMM CUCTEMAMMU



ANbTepHaTUBDI € globus

e CoBMEeCTHbIN AOCTYM K
NAHHbIM

e [ToncK no meTagaHHbIMm (?)

Ll & globus + Galaxy

e [MhaTHbIN
® 3aKpbITbIN KOA,

°* HeT aBTOMaTUYECKUX
NONUTUK YNpPaBaeHUA
NAHHbIMM

® OpMeHTNpPOBaH Ha

7. amazon
" webservices"


http://www.globus.org/

Monb3osatenun iIRODS

» Beijing Genomics Institute (BGI)
* The Wellcome Trust Sanger Institute (WTSI) «@
* The Broad Institute

* The International Neuroinformatics Coordinating Facility
(INCF)

o “Life Science Industrial Users”




IRODS Data Grid

PecypcHbin
cepsep ﬁﬁ




Mepenaya aaHHbIX B IRODS

PecypcHbin
cepsep ﬁﬁ




Mpobnembl IRODS

Heobxoaguma G
UHTerpanus

Y3Koe ropJio v

eJrHad TOYKa
OTKa3a

PecypcHbI
cepBep

Men1eHHbIN
@ IIOMCK



[Moyemy CX/17?

=
=l
3=

azon

T
|
8

DataDirect”
N E T W O R K S

m EMC

He anga Big Data

TpebyeT AOpPOron NONocChl NPONyckaHus
HepoBepue K 6e3o0nacHOCTU

BECb KOHTPOISb HaZ4 OAaHHbIMU — HA CTOPOHE KIMEHTa
NHTENNEeKTyanbHble PYHKUUM yrpaBneHnsa gaHHbIMU
ObICTPbBIN OCTY

9KOHOMMYEeCKaqa Bbiroga npu 6onbLlunx obbemax JaHHbIX



EMC + IRODS ceroans

System Calls System Calls
L N N
PC Filesystem 4.2 Filesystem NEFS Filesystem Server Routines
| — RPC / XDR RPC / XDR
Floppy Disk
Network
m




CX/[] ropn30oHTanbHOro macwtabmnpoBaHma

External Switch

Internal Switch 1 | [l .| Internal Switch 2
InfiniBand Switches




3a4a4M UHTerpauuu

* YnyJdweHHaA NpomM3Bo4NTENIbHOCTb
e [MlapannenbHbin goctyn K y3nam CX/
* Pabota B 06BEKTHOM CTUNE

* CumBonbHble ID nonb3oBaTeneu

* «MHTennektyanbHble» pyHKUmMmM CX1
* banaHcupoBaHue Harpys3km Ha CX/[



3a4a4M UHTerpauuu

* Yny4dyweHHaa Nnpom3BoaANTENIbHOCTb
* MapannenbHbin goctyn K y3nam CX/ HDES

» PaboTta B 0bbeKTHOM cTUne
* CumBosbHble ID nonb3oBaTenem

© «MHTennekTyanbHole» dyHkumn CX4, REST API

* BanaHcupoBaHuMe Harpy3km Ha CX/[] REST+RODS+plugin




e PacnpepeneHHaa dannoBaa cmctema B coctaBe Hadoop

e [lpocTan

e Pewaet 60ablIMHCTBO Npobsiem, A5 KOTOPbIX HE
noaxoant NFS



() l/“ wouter@foo:~5 time for i inm {1..10}; do hadoop £fs -1s5 / > fdev/mmll; dor

V“' real omld 464 s

user omZ2l1.7ols
o
H‘ SVS Oml.l148=

[ )
H‘ wouter@foo:~% time for i in {1..10}: do snakebite 15 / > fdev/null; done

o
H‘ real oml.&639=

° C_I nuser Oml.072=
VS OmD.160s
Java

BaaTto ¢ https://labs.spotify.com/2013/05/07/snakebite/



https://labs.spotify.com/2013/05/07/snakebite/

Pe3ynbraThl

» BbasoBas nHTerpaums 3aBepLleHa
* Bepetca paboTa Hafg, paclIMPeHHOW MHTerpauunen
* [OTOB NPOTOTMN ANA NONHOTEKCTOBOrO NOMCKA

* MpennoxKeHmnsa No yCTpaHEHUIO eANHOM TOYKM OTKasa u
pacnpeaeneHuto Harpysku obcyaatTea ¢
KOHCOPLIMYMOM



* Pewenuna pna BigData 6e3 goctyna K peanbHbim BigData QI
HY»XHO NPOCUTb, MPOCUTb N NPOCUTb

* CodT ana cebs, Kotopbin cTtan copTom A5 BCEX QI
NOroBapmBaTbCA M A0roBapmBaTbca 06 N3MEHEHUAX
e Open Source vs. Open Source

Y Ka*K0ro CBOM KYCOK VS. «y BCEro oAnH nana»
(gcc, LLVM vs. iRODS)



CcbINKu

cnonb3oBaHbI MmaTepuasibl U3:

e “Managing Next Generation Sequencing Data with iRODS”, 9th
International Conference on Genomics (chanapbl 4 n 6)

* “Information storage and management v2”, EMC Education
Services, (KapTUHKK co cnanaos 7-10, 12)

* “The Sun Network Filesystem: Design, Implementation and
Experience”, Sun Microsystems (cnang 11)

* www.irods.org


http://irods.org/wp-content/uploads/2014/09/Managing-NGS-Data-using-iRODS.pdf

https://www.linkedin.com/profile/view?id=97693563

https://www.linkedin.com/profile/view?id=1466907 34 ﬁﬁﬁ
[=].3: '

https://www.linkedin.com/profile/view?1d=368926

EMC Skolkovo B Twitter: @Kamillsaevl



https://www.linkedin.com/profile/view?id=97693563
https://twitter.com/KamilIsaev1
https://www.linkedin.com/profile/view?id=146690734
https://www.linkedin.com/profile/view?id=368926




Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts
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[Toyemy B reHomuKe BblbmnpatoT IRODS

* MeTagaHHble

* HenTpanbHOCTb NO OTHOWeEHUIO K CX/

* Open Source

* KoHcopunym

* mbKocTtb (NpaBa goctyna, cloud + local, penankauusa, np.)



barn 8 iRODS

Issues reported to IRODS community

Created and i35t modified by Andrey Newvolin on S2p 18, 2014

Dirty replicas - clarfication needed #2344
Minor issue with “fileChksum” - incomplete stack printin case of fail #2340

Memaory leak in "getFile” (really critical) #2338

Resource context verification at resouree creation #2336

Single-thread "get” operation dossn't check file size propery #2335

Include “runtime” package into “icat” and "resource server” packages? #2333

Registration of libraries from "runtime” package #2332

A length of resource "context” parameter is limited to 64 #2111 2 7 a rO B O n M Ca H O
“oprType” should be defined in "acSetMumThreads™ rule #2308

Access to 'cache-type resources should be vinualized #2240

“irepl” cannot be executed with the specified number of threads #2241 A
“ibun”, "iphybun” not works with non unix file system resources #2232 H a Te K M M
"ibun" documentation issue #2231 L

Interface between iIRODS and resource plugins should be defined #2230

“irods_file_open” apens file for READMWRITE instead of just READ #2227

Unclear logic of "unix_file_readdir_plugin” #2228 M O M e H T

Deallocation of redsDirent’ objects #2218

Minor issues with "unix_file_opendir_plugin®, "unix_file_closedir_plugin®, "unix_file_readdir_plugin™ #2214

Minor bug in "wnic_file_mkdir_plugin” #2206

Error statuses cannot be used to repont plugin-specific isspes #2204

Access control of directories created by ".._rename_plugin” should be parameterized #2201

Path to "trazh” should be parameterized #2200

Resource servers should be possibly ignorant of non-owned resources #2198

Referencing resource host through IP doesn'twork #2185

Adding file to a8 non-sxisting collection - user ermor is processed heavily #2104

—-disable-paralizl mode (covered by PARA_OPT define) is broken #2130

Semver availabilty is not properly tested in Perl scripts =2108



Hadoop no3aByepa

Compute




Hadoop B4Yepa

Compute

dtaged data




Hadoop ceroaHs

Compute




[Tonck No meTagaHHbIM (Npobaembl)

1 Autor John 15
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5 Grant number | 123579
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attr_i1d object_id

1 21
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MHBEPTUPOBAHHbLIN MHAOEKC

be 1 _ _
c:\docs\einstein.txt:

important 0

is 0 The important thing is not to

ot o |1 stop questioning.

or 1

questioning 0

stop 0 c:\docs\shakespeare.txt: ' 2

to 0 1

the 0 To be or not to be.

thing 0
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