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Laboratory of BigData Technologies for Y7
mega-science projects

. Laboratory was formed in “Kurchatov Institute” for research
and development in the area of processing and analysis of
extremely large data volumes.

http://bigdatalab.nrcki.ru/

. Current project: “Big Data Technologies for megaScience
projects” supported by the Russian Federation Government
grant.

. Scientific program is tightly coupled with LHC experiments
priorities and address challenges we will meet in 2-3 years.

Project objectives:

Development of the novel Workload and Data
Management System for Big Data, based on PanDA
(MegaPanDA):

* support for large-scale data handling

* HPCsupport

* Cloud and web-based computing services
support
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*  Archive: 900 M jobs (since 2006) Completed Jobs 2009 — 2014 years

e Current rate: ~¥2M jobs per day dasr

Completed jobs
35,000,000 oy . . 25l2 Weeks from I:Veek 00 onOlIO to Week 44.01‘2014

. RDBMS: Response time increases as the
volume of stored metadata grows up 2,000,000

® DIVIdIng metadata: 25,000,000

— actual (read-write part): for the

most recent and changing records ~ “[
(ATLAS_PANDA)
15,000,000 |=
— archive (read-only part): for all
records since 2006 10,000,000 -
(ATLAS_PANDAARCH)
5000,000
. Oracle - = ==
OFeb 2010 Aug 2010 Feb 2011 Aug 2011 Feb 201 Feb 2014 Aug 2014
M User Analysis M MC Simulation M Testing W MC Reconstruction M Group Production
: grcmgrrrﬁ:nlzll?::()w) g;ﬂ;r::‘iﬁinu gg::;sracessmg I gact;::gﬁits::l:zon (XP) ::fél %‘::gzctmn
e 2015 (Run-2): current rate x5

Maximum: 33,475,321 , Minimum: 0.00 , Average: 21,632,393, Current: 2,295,330

2020 (Run-3): current rate x10

e .7
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RDBMS (SQL) Storage <7

SQL standard : ACID

Atomicity
Consistency
Isolation
Durability

Applications
METADATA SQLl Storage
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NoSQL: not only SQL storage N7

Atomicity Basic Availability
Consistency Soft-state

Isolation Eventual consistency
Durability

(
sQL standard : ACID NoSQL standard : BASE |
|
|
|
I

METADATA Hybrid Storage

Storage API
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Hybrid Storage project V7
Objective:
Architecture and implementation of storage and access to PanDA
metadata.

v’ Stage 1: Subject area research.

v" PanDA metadata v PanDA DB architecture
structure

v’ Stage 2: Technology research.

v' NoSQL
v’ Stage 3: Storage schema.

v' Design v" Implementation v Testing
o Stage 4: Storage software.

v" Design o Implementation o Testing

o Stage 5: Panda adaptation.
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1) Main table — JOBS 2) Helper tables for most popular queries

Jobs Task

PandalD assignedPriority | atlasRelease - TaskiD JobStatus

Atlas-17.2.7

Primary key
*  Partition key: PandalD
*  Clustering keys: ---

pandaid assig..  atlasrelease atte... batchid bre.. brokers.. cloud emtconfig oM. computingele...

2038679208 1000  Atlas-17.27 0 133781982 0 null UK 186_64-51c5-gc... null ANALY_OX_TE... o
2IGEMALE 830 Atlas-17.34 1 gridgkddr. 0 <<null. US  i686-slcS-gecd..  <<nu.  BNL_PROD-co.. _ _ _
2033030636 140 Atlas-17211 1 1779002.n... 0 null FR ¥86_64-slc5-ge..  null GRIF-IRFU-no... e
2036590233 800 Atlas-17.211 2 24652744.. 0 null ™ i686-5lc5-gced...  null Taiwan-LCG2-...

2034395303 0 Atlas-17.26 o condorhe.. 0 null CA *B6_64-slcS-gec...  null MNECTAR-clou...

2037542822 1000 Atlas-16.6.4 0 21437605.9... 0 null CA i686-clc5-gced...  null AMALY_SCINET M

2035006694 800 Atlas-17.211 2 8432280.ce.. 0 null CA i686-clc5-geed...  null TRIUMF P rl m a ry key

2239267305 1000 null 0 uctZ-gk.m... 0 null us null null AMNALY_MWT... -

03273374 950 Atlas-17.310 1 8306170ce.. 0 null CA  664-siS-ge. null  TRIUMF ® Partition key: ( TaskID [, JobStatus] )

2036700725 540 Atlas-17.21... 1 5661071.gr... 0 null FR 1686-slc5-geed..,  null DESY-HH-all-... . .. . .

23150 10 Atls773 1 476060535 0 nul UK @66dsicb-ge. nul  UKI-SCOTGRL. * Clustering keys: [JobStatus,] ModificationTime, PandalD
2032497040 930 Aitlas-17.310 1 12563016.c... 0 null cA *@6_64-slc5-ge..  null TRIUMF

2237313667 120 Atlas-17.73 1 475813725.. O null ES *B6_64-slcb-gc...  null UKI-SCOTGRL...

27375944282 140 Atlas-17.7.3 i 919475 1] null CA 186_64-slcS-ge...  null SLACKRD-Isf

2035195846 150 Atlas1726 1 247525 0 null us 1B6_B4-¢lcS-ge..,  null LRZ-LMU-all-... taskID: modificationTime: modificationTime: modificationTime:
2035977211 140 Atlas-17.21.. 1 §34955.2t.. O null s 186_64-elcS-ge..  null UKI-SOUTHGR... JobStatus pandalb pandalD pandalb

2031291870 540 Atlas-17.21... 1 486256026 0 null FR i686-slc5-gecd...  null CERN-PROD_S...

2036250012 140 Atlas-17.21... 1 7514700 1] null us ¥B6_64-slc5-gc..  null BU_ATLAS_Tie... 15:cancelled | 2014-01-01:2032221606 | 2014-01-01:2032221616| 2014-01-02:2031265463
2035813604 800 Atlas-17.211 1 13280312 1] null FR i586-slc5-geed..,  null pikolit.ijs.si

2034160551 800 Atlas-17.211 1 487016820 0 null m i686-slc5-gecd..,  null CERN-PROD-a... 15: finished 2014-01-01:2031265476 | 2014-06-01:2031265519

2031767879 140 Atlas-17211 1 502187 a null us ¥86_6d-slcS-ge..  null SLACKRD-Isf

2037781996 1000 Atlas-17.2.7 0 16328718 1] null T i686-slc5-gccd...  null AMALY_INFN-...

2035573520 550 Atlas-17211 1 2028015.gk... 0 null us i686-slcS-gccd..,  null SWT2_CPE-phs 175:finished | 2014-01-01:2031265476 | 2014-06-01:2031265519 | 2014-06-01:2031265519
2038438453 200540  null 1 gridgk06.r.. 0 null us null null BML_DDM-co...

2238630303 1000 Atlas-17.7.3 0 47619103.5... O null UK xB6_64-slcS-ge...  null AMALY_GLAS...

2033003418 550 Atlas-17.211 1 36523%6.m... 0 null UK i686-clc5-gecd...  null UKI-LT2-RHUL...

2035685457 550 Atlas-17.211 1 tier2-0l.oc.. 0 null us i686-slcS-geed..,  null OU_OCHEP_S...

2035064396 1000 Atlas-17.27 0 null 0 null FR i686-slc3-geed...  null thitd7.nipne.ro
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Stage 3: Testing Results

Test Nel Single Query average response time (ms) %
U] R | oo oo i
pandalD = ¢ 45 4 405
tasklD = ¢ 40 13 6478
JEDItasklD = ¢ 26 5 11257
tasklD = ¢
jobStatus = 2 19 12 -
¢<= modificationTime < ¢
=2
taskID = ¢ . 04 .

2<= modificationTime < ¢
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Stage 4: Storage architecture

~ \ \‘
BVQDVPA Stora#e API
Services Storage Software
Logic Module
Server | What setvice? | :
[ | e Inner Logic
{-SQL o Module
or 0
Monitor |_— iy — | ; l :
\—‘ SQL NoSQL
Analytics SQL NoSQL Oracle Cassandra
—4 Server | Jobinfo MySOL
— y
—  Monitor [+ JobList /@%’

\_ JH . p{;n(;séy /a
.

RDBMS NoSQL

= —
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Hybrid Storage: current state 7

v' Development of NoSQL schema

Creating test bed for schema testing

v' Loading a two weeks slice of ATLAS archive
data into both Cassandra cluster and Oracle
DB

v" NoSQL schema testing

Storage software design

AN

Cassandra

AN

v’ Basic functionality implementation:

* unified wrappers: Cassandra, Oracle, Oracle
MySQL
» data export (Oracle)

interaction

» data import (Cassandra)

* full copy (export-import) from SQL to SQLtoNoSQL
NoSQL

10
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Thank you!



