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Long ago ......

When software developments started for ATLAS about 20 years ago, the
generic word "database" practically referred only to relational databases

B With only a few exceptions (this would be another talk, not for today!)
There were very few options to store largish amounts of structured data:
B Oracle (supported by CERN-IT, including license costs)

B MySQL (inits early stages, not scaling yet but promising rather well)
B Do-it yourself (files and home-made catalogues)

So the choice was clear: fit everything into Oracle because of the CERN
system-level support, and develop the ATLAS applications o make use of
Oracle's tools for performance optimisation

B Having two expert Oracle application developers for ATLAS obviously
helped us a lot

Dario Barberis: ATLAS Databases
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Pros and Cons

Having only one underlying technology helped to provide a robust and
performant central database service, managed jointly by CERN (system level)
and ATLAS (application level)

Many time-critical applications are hosted by the Oracle infrastructure:
Conditions database

AMI (ATLAS Metadata Interface)

ProdSys/PanDA (distributed production system)

Rucio (distributed data management system)

AGLS (Grid information system)

Glance (membership, authorship, speakers etc.)

All these applications grew in size and complexity with time and are working
quite well for the Collaboration current usage

B Oracle can be VERY FAST if database schemas and queries are well
designed and optimised

Dario Barberis: ATLAS Databases
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Pros and Cons

Having only one underlying technology forced some applications that have no

need of relational information into fixed schemas that may be not completely

optimal

B Time-series measurements produced by DCS (Detector Control System)
can be more simply represented by time-value pairs

B DCS data have to be compressed before storing in Oracle because of
their huge sizes

Oracle schemas have to be carefully designed upfront and are then hard to
extend or modify

Data access to Oracle databases from Grid jobs was less than obvious and an
interface system (Frontier) had to be adopted to allow concurrent running of
over 300k jobs

Data analytics tools started appearing on the Open Source market that can
deal with huge amounts of less structured data

Dario Barberis: ATLAS Databases
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Before Run2

Towards the end of Runl in 2012 and during LS1 (2013-2014) a number of
new structured data storage solutions ("NoSQL Databases") were tested as
back-end support systems for new applications

B Hadoop and the many associated tools and data formats
B Cassandra, MongoDB, etc.
Mostly key-value pair or column-oriented storage systems

The WLCG Collaboration launched a few study groups on new computing

technologies, one of which was the "Database Technical Evaluation
Group" (DB TEG)

B The DB TEG recommended CERN to deploy and support a Hadoop cluster
for new applications, with all associated tools

B TIn fact several Hadoop clusters were set up over the years to avoid
destructive interference between different applications, while both

system managers and application developers were learning the best
practices for design and optimisation

Dario Barberis: ATLAS Databases
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N In the meantime

® Growth of the Hadoop ecosystem as installed at CERN-IT:
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® Many more tools are available
B More possibilities
B More diversification

Dario Barberis: ATLAS Databases



oS NEC2017 - Budva (ME) 28 September 2017

Topics

® A bit of history

® Database usage by ATLAS in LHC Run2

® Evolution of database technologies, infrastructures
and applications for Run3 and beyond

Dario Barberis: ATLAS Databases



NEC2017 - Budva (ME) 28 September 2017

Conditions Data

"Conditions Data" are all non-event data that are useful to reconstruct events:
B Detector hardware conditions:
> Temperatures, currents, voltages, gas pressures and mixtures, etc
B Detector read-out conditions:
»  Trigger and detector read-out configurations
B Detector calibrations:
»  Energy calibration for calorimeters, tfime-over-threshold for pixels, R-T relations
for drift tubes (TRT and MDT)
B Detector alignments:
» Relative and global alignment of sub-detectors
B Physics calibrations:
» Jet energy scales and resolutions, jet flavour tagging weights, trigger and
reconstruction efficiencies, etc.
All conditions data have associated intervals of validity and (for derived data) versions
The traditional way to store and access conditions data is through a relational database
B The COOL APT is used by ATLAS for the conditions database except for the physics

calibration data
Dario Barberis: ATLAS Databases 10
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Physics metadata (1)

Metadata are "data about data"

AMI (ATLAS Metadata Interface) provides ATLAS physicists with an interface to
find the datasets they need for their analyses, including lots of accessory information

B Number of files, file sizes, number of events
B Data-taking periods and links to the conditions
Information is imported from the Tier-O system, the Grid workload management

system (ProdSys/PanDA) and the data management system (Rucio) and presented in a
coherent way

Back-end storage in Oracle

B Master at CC-IN2P3 in Lyon, read-only copy at CERN

Information retrieval through web i/f or using the python client

The COMA (Conditions/Configuration Metadata in ATLAS) project began based on the
following tenet:

B to collect a subset of Run and Luminosity Block wise metadata

B to store that data in a relational database to facilitate its use by dynamic web
interfaces

Usage of COMA information has grown intfo many areas.
B TIfis now the master repository of ATLAS Data Period information.

Dario Barberis: ATLAS Databases 11
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Physics metadata (2)

COMA tables are populated with data from the best available sources

B Mostly from subsystem specific databases (Conditions, Trigger, Tier-0/SFO
databases) or other ATLAS Metadata Catalogs (AMI)

B Some information in COMA is collected from non-database sources (TWiki,
emails, xml files, ...) at fixed points in time.

COMA tables are in a Relational Database (in Oracle) to which AMI has easy

access

Upload select conditions for runs of "analysis interest" (NOT all runs and not all

conditions) and upload conditions related to Runs in COOL tags (with cross-

checks), for example:

B Luminosity in COMA is collected from the the conditions database using the
latest/best luminosity tag version recommended by luminosity experts for
each project

B Conditions DB metadata is collected only for instances which are active in LHC
Run 1 or in preparation for Run 2

COMA tables additionally contain a variety of Refined/Corrected/Derived

information to form unique and more effective criteria

B Information not available in other systems

Dario Barberis: ATLAS Databases 12
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Distributed computing

® The distributed production/analysis and data management systems produce and need fo store a
wealth of metadata about the data that are processed and stored
B Rucio (Distributed Data Management)
» Dataset contents catalogue: list of files, fotal size, ownership, provenance, lifetime, status
etfc.
File catalogue: size, checksum, number of events
Dataset location catalogue: list of replicas for each dataset
Data transfer tools: queue of transfering datasets, status efc.
Deletion tools: list of datasets (or replicas) to be deleted, status etc.
Storage resource lists, status etc.
B ProdSys/JEDI/PanDA (Distributed Workload Management)
>  Lists of requested tasks and their input and output datasets, software versions etc.
»  Lists of jobs with status, location etc.
»  Processing resource lists, status etc.
B Both systems use a combination of quasi-static and rapidly changing information
»  ATLAS runs over 1M jobs/day using 200k job slots and moves 600 TB/day around the
world
B Oracle supports very well both systems if the tables don't grow indefinitely
» "Old" information is copied to an archive Oracle database and removed from the primary
one
>  Accounting information is extracted from the back-up Oracle database and stored in
Hadoop for further processing

YV V VY

Dario Barberis: ATLAS Databases 13
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Y Offloading from Oracle to Hadoop

® Stepl: Offload data to Hadoop

Oracle

database

Apache Sqoop

Table data export >‘ Hadoop cluster \

® Step?2: Offload queries to Hadoop

/ Oracle ™Y

N—

Offloaded SQL >

Offload interface: DB
LINK, External table

Data formats: Parquet, Avro

_—Tadoop ————

N—

SQL engines: Impala, Hive

Dario Barberis: ATLAS Databases
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¥ Oracle databases in ATLAS for Run2

® ATLAS relies heavily on Oracle for all major database applications
B Licence provided by CERN

B Oracle RACs (Real Application Clusters) provided and supported at the system level by
CERN-IT

B Lotfs of in-house experience on Oracle application optimisation
>  Two Oracle experts working full fime for ATLAS since 2006

® Three main RACs for ATLAS (online, offline, distributed computing) plus an archive DB, all
with active stand-by replicas and back-ups

® Selected users and processes have write access. All users have read access.

B Read access normally through front-end web services (no direct access to Oracle to
avoid overloading the servers):

>  Frontier for access from production and analysis jobs

> DDM and PanDA servers for access to dataset and production/analysis task
information

> The AMI and COMA front-end servers for access to metadata
Dario Barberis: ATLAS Databases 15
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Y Oracle databases in ATLAS for Run2

' ~
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¥ Oracle databases in ATLAS: ATONR

ACTIVE STANDBY LAG: 0

ATLI‘:.CERNj’ERNJ
CAPTURING 41.04 LCRs/s

APPLYING .45 LCRs/s ‘ RAUU‘j.
CAPTURING 45.07 LCRS/s 4 - —
e it ) CAPTURING 41.04 LCRs/s

APPLYING .61 LCRs/s S \
CAPTURING 41.04 LCRs/s ‘Ps(FRAj’

ONL‘JG.CE,R CERN)

ACTIVE STANDBY LAG: 1

ACTIVE STANDBY LAG: 0 sec

Online database
, | Contains:
ATL"CTﬂ. P ATON‘G'T - Configuration data for detector,

trigger and DAQ operation
« Detector conditions data (DCS)

W ADCR‘)G-iR‘j’:ERN’ * Calibration and alignment

constants for online event
AD¢ Eic ) ACTIVE STANDBY LAG: 0 sec reconstruction

Ancn‘c.cm:?eam Active stand-by replication.
_ S DCS data copied as time series to
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Y Oracle databases in ATLAS: ATLR
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 Detector geometry and trigger DB
« Detector conditions data (DCS)
4 D‘CERM b ¢ Calibration and alignment constants for offline event reconstruction
J_j.l — ¢« COMA metadata database
Active stand-by replication.
COOL data replicated to IN2P3-CC, RAL and TRIUMF for Frontier access.
Gets data from ATONR and AMI master DB in Lyon.
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% Oracle databases in ATLAS: ADCR
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\ (Data Management)
* Back-end DB for PanDA (Workload Management)
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Non-relational storage

® The main distributed computing applications (Rucio and ProdSys/PanDA) have a
very high transaction rate

The Oracle database is very efficient in dealing with this large information
flow

Applications such as monitoring and accounting, that only read from the
database, are instead better suited for different storage systems, with
needed data extracted from Oracle and formatted appropriately for the
expected queries

® Tasks to extract the relevant information from Oracle and store it in Hadoop
run continuously and provide input to several other tools:

Dataset popularity

Task monitoring

Data management accounting
Etfc. efc.

Dario Barberis: ATLAS Databases 20



NEC2017 - Budva (ME) 28 September 2017

ElasticSearch

ElasticSearch became popular in the last couple of years as a "quick" way to
search information

B Now used by several distributed computing analytics applications

The ElasticSearch storage needs filling with data extracted from logfiles or
databases, then interactive tools can be used to generate plots that are
displayed with Kibana

B Very useful for monitoring and to find out what is going on in case of
unexpected failures, correlating information from different sources

» Example: if a Frontier server becomes unresponsive, we can look up
which jobs or tasks caused that, where they ran (or are running) and
correlate with the PanDA status of that site

The ElasticSearch performance gets degraded if the amount of accumulated
data gets large and the hardware is not sufficient for the data size and the
tasks to be performed

B Careful provisioning is needed (like for any other computing system!)

Dario Barberis: ATLAS Databases 21
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¥ The first NoSQL tool: EventIndex Q’

® A system designed to be a complete catalogue of ATLAS events, real and simulated data
® Main use cases:

B Event picking (give me this event in that format and processing version)
B Count and select events based on Trigger decisions

B Production completeness and consistency checks (data corruption, missing and/or
duplicated events)

B Trigger chain overlap counting
B Derivation overlap counting
® Contents:
B Event identifiers (run and event numbers, trigger stream, luminosity block, BCID)

B Trigger decisions

B References (GUID plus internal pointer) to the events at each processing stage in all
permanent files generated by central productions (for event picking)
> [RAW], [ESD], AOD, DAOD for real events

> EVNT, [RDO], [ESD], AOD, DAQOD for simulated events

Dario Barberis: ATLAS Databases 22
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EventIndex Architecture

Partitioned architecture, following the data flow

Data Production: extract event metadata from files produced at Tier-0 or on the 6rid

Data Collection: transfer EventIndex information from jobs to the central servers at CERN

Data Storage: provide permanent storage for EventIndex data and fast access for the most
common queries + finite-time response for complex queries

B Full info in Hadoop: reduced info (only real data, no trigger) in Oracle for faster queries

® Monitoring: keep track of the health of servers and the data flow
el

N
Producer CERN Co er Hadoop Oracle racle
e igger decoder Web Service —— Web Service
Converter GUI + CL| E GUI +CLI

~ Object !

Store
/ActiveMQ
_ server /

Tier-0 or Grid job

e

Monitoring System

$

Data Production Data Collection Data Storage and Query Interfaces 23
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Hadoop storage and queries

® Hadoop is the baseline storage technology

————————————————————————————

B Tt canstore large numbers (10s of Data

Consumer
billions) of simply-structured records = oot structures
and search/retrieve them in in Hadoop
reasonable times ——

® Hadoop "MapFiles" (indexed sequential files)
are used as data format

EL search —>

B One MapFile per dataset e —
7 HBase

B Internal catalogue in HBase (the
Hadoop database) keeps track of
what is where and dataset-level
metadata (status flags) Event Index Event Index

* Global Hel, R
« Catalog -legend Year Projets Stream Name Prod Step :Data Type Version un

. Even.l- LOOkUp index in HBGS@ « Event Index (Expert Number

Mode) -query : EI15.1 || datal5_13TeV : || physics_Main 4. merge % AOD 4|1 f594_m1435 | 00267069
. « Event Lookup

. Da"'a VOIUmeS: q’ :%ﬁm% -key/mr ?f;y 00267 169 00267069-00000013077
. S st?m ournal (for Ell:rr:‘l;l;(r’nct:(eNr_Even(Number
B Real 2009-2016: 89 TB "™
B Simul mcld-mcl6: 33 TB
B Other (incl. backup): 126 TB / o
(search | [ Reset
® CLI,RESTful API and GUI interfaces

hadoop jar EIHadoop.jar net.hep.atlas.Database.EIHadoop.Apps.EICLI <arguments>

available for data inspection, search
and retrieval

java -jar EIHadoopEI.exe.jar <arguments>
[

atalog <catalog name>] [-query <query>] [[-key <key>] [-scan <formula>] [-mr <formula>]] [-filter <column list
-climit <n>] [-show <n>] [-count <formula>] [- ame <output directory name>] [-index <output index key>]
field>] [-update <field to update>] [-eventlist <filename>] [-grl <filrename>] [-info <info>] [-period <st:
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EventIndex Hadoop data volume Q’

REAL DATA
@ Real Data 2016
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30000
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40000 /A\

e ¢ B P x
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MC DATA e & # P x
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N Hadoop storage developments q

®  Active R&D program to explore different data _
store formats in Hadoop Snapshot of relevant technologies

®  "Pure HBase" (database organised in columns of

key-value pairs): \ pat
y p ) ” o aQU_t Partitla'oaning

B  Was one of the original options in 2013

10 GB/s

{ scans

B Did not work in 2015 because of poor

Ixhadoop performance HERSE 16

ORACLE’ l
Q) .
%@ elastic

F

B  More promising now — good performance
for event picking

®  Avro and Parquet data formats being explored Fast random access & cassandra
B Tested on 2015 real data ATLAS EI15 real data (4.5 B of FULL rows)
B Looked promising (for different reasons) £ 10 <72 o6
®  Kudu is a new technology in the Hadoop ecosystem E’ 5 - " -
B  New column oriented storage layer from Cloudera” — .
B Complements HDFS and Hbase Size(TB)

B More flexible to address a wider variety of
use cases

B Avro ™ Avro Snappy Parquet " Parquet Snappy M MapFile

Rows counting in EI15 (in full 4.5B set)

B ‘“fast analytics on fast data” =200 246 400
B  Currently version 1.3 available with security for §
the first time @ 80
AR Zbigniew £ wem 7 64
B  Tests continuing this year
BaranOWSky B Avro ™ Avro Snappy © Parquet " Parquet Snappy M MapfFile
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EventIndex Oracle storage

Q

D
A
T
A
S
i
S

® Simple schema with dataset and event tables

B Exploiting the relational features of Oracle

® Filled with all real datq, only event identification
P_&RBELNET and pointers to event locations
DATASET ID B Optimised for event pickin
P P 9
E —
é B Very good performance also for event
) counting by attributes (lumi block and
bunch ID)
Currently:

Connection to the RunQuery and AMI

databases to check dataset processing e 106 billion event records

completeness and detect duplicates e stored in table of 2.2 TB

Easy calculation of dataset overlaps
GUI derived from COMA database browser

to search and retrieve info (next slide)
Dario Barberis: ATLAS Databases 27
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N EventIndexOracle data browser QD

EventIndexO Dataset Browser Menu EventindexOracle
Collection Name (coll) : data1l5_13TeV.00267358.physics_MinBias. https://atlas-tagservices.cern.ch/RBR/Eventindex.ph
. [Criteria | Selection I = g Values count)
Entry point for dataset search and event lookup [yt T e ——
= = - election by:
£16 | [Events tonded (GUIP) Trigger Decimions  Duplicate Events X Event Loms/ Gorm Dataset gain/loss

, Dior choectoec ver
bwerovrr inig 21oe dusiicaces) 2

Real dCl'l'Cl On ly = Top section: Status, Periods,

reme’l M\\__and Dataset Name criteria A Aivasn.
e

Other dataset name criteria

Section below
has selection by:
¢ Latest Rank,

. . pey e i W e Lo . nsert Date
Extensive use of the relational DB capabilities to =il = L

Tyee : p—
= © for1da

implement the search and retrieve GUIs i ) [ 5 e s e —
[ EIO Dataset criteria

—
[E)!a?aset Enter EIO Rank: 1 to select the latest processing of each Run/Stream/dataType, 2 for next latestjetc.
Rank Special values: 97 (AMI Status VALID but 0 events), 98 (AMI Status not VALID), 99 (not found inf AMI).
1 ) S ear C h daTaSeT EIO 2016-02-12: af [Allows selection of datasets added to EIO by their date of insertion. Enter a date or date range:
Insert 2016-03-13 %] Examples: Last 30 days 2016-03-13. Previous 30 days 2016-02-12: 2016-03-13
Date —1 |Alternatively: Last 30 days latest30. Previous 30 to 60 days latest60:30, etc.
.
2) Reflne search [ AMI Dataset criteria

IAMI
Dataset |1atest30 |Allows selection of datasets in EIO by their date of creation in AMI. Enter a date or date range:
Examples: Last 30 days 2016-03-13. Previous 30 days 2016-0. 16-03-13

3 ) GeT r‘es u I TS Create Alternatively: Last 30 days latest30. Previous 30 to 60 days latest60:30, etc.
e N J o Dimion ot

April 2016 E-Gal B —
V ElOracle Dataset Browser Men eal Data
T 9415 Eveminaes Datasets found. https://atlas-tagservices.cern.ch/RBR/Eventindex. Eventindex Oracle Dataset Browser | EvethndexO Dataset Browser Meny .
- Collection Name (coll) : data15_13TeV.00267358.physics_MinBias.
Criteria [ Selection [ ne_scmmm. & Avallable Values (dataset count)

EventindexO EventLookup

Dataset Name and Status

e | Counts - ~
(SKIP unless you KNOW it) (psID) ventindexO EventLookup \
Projoct Name (i) anan*

EI0 Events Loaded (GUID) Duplicate Events
;:::“ vents toa uplicate Events ;‘:W"‘Fﬂ"":‘m.m) : ::3.“ /Action: EventLookup ... no input criteria ...
e [ ey -
B Acton: LookupEvents ... nput citria shown in header . 307 Eventindex Datasets fdn NO / liMited input dataset criteria. Steps:
\ Ptq)ect, Run related mter?q Input Summary: 1. Enter your Run / Event list in the textarea box.
roje N N 2. Check your stream criteria in the pull down
ey [datat2-datat7 amles om(i * Inout siream: exprose_expross 3. Choose the GUID Types you wish to looki Add RUNNUMBER EVENTNUMBER
: hi (166) cos (2159) comm (p87) STeV (55) 137eV (1636) C . . « Input GUIDType: StreamRAW 4. Click on the LookupEvents button i il
detars = : cos (431) comm (33) riteria < Input Funen et e has 10 s of nput. . - pairs manually or upload a file
data13 = + hip (413) 2076TeV (112) . « + Target Datasets (307): ”
doter2 = hip (29) 8TV (3991) Sections +Instructions:
== Intermediate Results: 5 5 N
Name “ f q q \ﬁ“' o B\' G Run/Event Li: leeds a list of the events you want in eachl Run or Dataset. Provide the eve
meme | A .- ( A X
Run(s), % \C”te”a/s. \ Service RZ:,{::;‘L’,"";’(,%:?,{;‘,’"”;R?,’,Z;’, using this buttdn: or you can copy/paste your run/event listjinto the text box.
Fr— silbesi After a file upldad, you can edit your event lift in the textbox.
) Other dataset name criteria Buttons o Bon {o7ds: Detailed results of Example input|Run/Event text file: RealRun$79984 devnts. Other examples in Fiun/Er-Jnt Lists
© Run 187815:

[Strean ohysics * Zs_qﬁum_u(:i) Zmﬁ_u(sii? UZC(‘I) iﬂ_m(“l? _hLLs( 3) 3
o5 Mingieg (11) in iageat: iy the search 190046 10371002
- 7 191190 100145701
l - 100145701 182013 114861553

236
- Service Options: o0
- 920: 10000657 190236 100164473
calibraf ot Scmmarys 188921 1253121 )
Prodsy] merge H :
e T = refresh Dataset Event Dataset Start Again N o requested vents i secifed inut Dtasets | e )
oo | [rog.e50 = MENU Report Lookup Overlaps Clear Form ! o input crieia ; ) - Choose GUID type
rorme - P soctor na Inke Showing avalanl ceiases ot thase npft 1008 the input DataType Format: A0D B
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Topics

® A bit of history

® Database usage by ATLAS in LHC Run2

® Evolution of database technologies, infrastructures
and applications for Run3 and beyond
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Evolution of Databases for Run3

® Oracle is OK for the time being but we were warned by CERN that the licence
conditions may change at the end of the current agreement

B Diversification may be needed

® Some types of data and metadata fit naturally into the relational DB model, other
data much less

B Large amounts of useful but static data on DDM datasets (accounting),
completed PanDA production and analysis tasks, event metadata

@® As long as access to the data is done through an interface server, the user won't
actually see the underlying storage technology

® Keeping only the "live" data in Oracle means that at some point in the future we
could change technology for the SQL DB without too much trouble (only in case of
need of course)

B Seeexamples in the following slides
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A Conditions Data Service for Run3

® CREST: a new architecture for Conditions Data services for HEP experiments
B Developed by ATLAS, CMS, NA62, Belle-ITI etc.
® Based on the relational schema simplification introduced by CMS for Run2
B Dataidentified by type, interval of validity, version
B Payload data in BLOBs
B  Only data used for processing in this schema (no dump of raw info)
® Partitioning of functions:
B Relational DB only for payload data identification
B Payload can be anywhere, including files in CVMFS
B Web server (with cache) for interactions with the relational database
»  Data input, search and retrieval
M Frontier servers (with cache) for Grid access
B Local Squids for quick access to cached information

Oracle Crest DB
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— DataPkg
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Sqlite | | 4#—| ypBC I JAX-RS

V)

[————

experts

DataRepositories
Postgres 1t

1

' Frontier
» HTTP

JDBC HTTP |4
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Time series databases

Time series are (for example) streams of DCS data, where for each data
type a raw data record consists of a time stamp and one or a few values

This information is currently stored in Oracle using COOL, after averaging
over (short) time periods, or storing new values only when sufficiently
different from previous ones

B Data sizes are anyway enormous compared to other data types
B Direct use of this information in reconstruction jobs is not a good idea

It is much better to store this information in a system that is designed for
time series and has useful tools

B Averaging over predefined time intervals

B Threshold detection

B TIntegrated display

CERN-IT decided to provide InfluxDB and seem happy with it

ATLAS started evaluations in the online and offline context, including
displaying the time series with grafana
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ew CERN-IT Monitoring infrastructure

® Used initially for internal monitoring of the CERN Computer Centre
® Now being extended to WLCG and experiment distributed computing
applications
) ~100 data producers ) )
~ 3 TB/day
FTs < AMQ 3 days retention in Kafka >

Rucio

13 spark jobs 24/7
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Metadata for Run3 and Run4

® A new effort to revise and harmonise metadata information and its storage
and retrieval tools started this year in ATLAS:

B The DCC (Data Characterization and Curation) project
® Three complementary approaches:
B Architecture: by DCC coordination
> High-level definition of "Data Samples" and their use
» Component packages and relationships
» Use cases and target data sizes and I/0 rates
B Top-down: Data Knowledge Base (DKB) and dataset discovery
» Talks fomorrow morning by M. Grigorieva and M. Golosova
B Bottom-up: Event WhiteBoard (EWB) with Virtual Datasets
> Next slide
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Event WhiteBoard and Virtual Datasets

Event WhiteBoard:
B  Anevolution of the EventIndex concept
B One and only one logical record per event
»  Event identification
»  Immutable information (trigger, luminosity block etc.)
»  For each processing step involving this event:
® Link to algorithm (processing task configuration)
® Pointers fo outputs
® Flags for offline selections (derivations)
Resource estimates and prototyping:
B Indatal6 physics datasets we have 10 billion RAW events, 23B AOD and 180B DAOD
B Assuming a factor 10 for Run4, we need to find a tfechnology that scales to
> 100B RAW events/year with ~50 active processing versions
» Update rates corresponding o the number of processings
>  Higher (o be estimated and extrapolated from current usage) search and retrieve rates
B  Work starting now on technology selections - input and help is welcomel
Virtual Datasets:
B  With the EWB derivations don't need to write explicit output files
B Itisenough to flag the selected events in the EWB, saving lots of storage
B User analysis jobs will then read only those events after extracting their list from the EWB
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Closing Remarks

ATLAS is always following technology developments in the database and
structure data storage fields

The lifetime of ATLAS computing tools and infrastructure is much longer
than the active lifetime of many open source products

B This is a very strong constraint on product selection

Collaboration with CERN-IT is essential for providing performant and
robust services to the Collaboration

B The tool that is invisible to most users is the one that works without
problems all the timel

In any case we need to continue the R&D programs to make the best use
of new upcoming computing technologies

B Without neglecting ongoing operations of course
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Thank you!
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