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The ATLAS Eventindex The Data Collection Eventindex Records
s the catalogue of all ATLAS real and simulated events. Is the process that: * Event Records:
* Deployment and Operation of the ATLAS 1) Extracts the metadata to index. ~533 Billion
Eventindex for LHC Run 3 describes its architecture. 2) Validates it, assuring correctness and completeness. Cles indexed:
* This poster Is about its data collection, its data 3) Loads the metadata into the Eventindex back-end. I1es Ihaexea.
storage, and their evolution for Run 3. ~32 Million
Evolution Data Flow of Data Collection ' D;‘;Zssi indexed:
1/ Original Implementation at the beginning of Run 2: ’
* Back-end based on HDFS files organized per dataset. | 5 Launch YARN App
» Data Collection exclusively based on messaging from TORIggﬁb A :
producers to consumers. 3 : \/
e Cumbersome. Data Production — Phoenix
* Production is not re-playable. Extractor  —{ Summary Supervisor Loader Apps
2/ ObjectStore Implementation for Run 2: UMG;“ — |
* The Data Collection Supervisor is introduced to ,

orchestrate the whole data collection.
* Accountability of data collection and validation.
* Amazon-S3-like ObjectStore at CERN replaces pure

messaging architecture.

3/ HBase/Phoenix Implementation for Run 3.
* Back-end based on HBase, compatible with Phoenix. Storage Logical Architecture

datasets | |  canonica I
*Improved data structures. ST oo —
. . canon ical @ project : xiarn:hariEUU] & project : xiarn:hariEUU] ® type : Finwnt
* Simplified management. ----< > =
. | : g Eyg, d nte gm lint L prnd_step :varchar(200) ] prnd_step :varchar(200) id : smallint
Has a SQL interface. | ¢ cvent Ht
| dif,f E:-ié:ln-esgniglllnt Sy emeT trigmenu
* Spark/Scala Loaders replace consumers | 0 vpei i neger
- | 1 iggeaﬂter e L S b o typetyint
mew : files : int - bigi :
* Better performance. NoSQL.: A4 v By G ARRAT| | sveni gt P
th th : | datasets > C.lb - integer EUEI‘IE _EE::uqbbl:g%:ﬂr;:t Eree'snzsu_gu-pbi:g?lin%mt
‘| d scalabil d adaptabil Relati inferred | ' < e
mproved scalability and adaptability. elations are inferred | | ” ke i e T
d d d | E-F;'ﬂﬁt;;'?rﬂtamp status : xfa_rchariEDU] rucio_at : tirTuifstamp
*Open Source Industry stanaarads. but not enforced. L Chop e e e e
N S Ctav ; smalint] ST Uiy Err bt
1 () () d.lbl : integer is_open : I::u_cmlea _dElEtEIE:I : boolean
Event Record Table AR A N S P e e i P
dstypes events trigmenu B E?;Eizggﬁr:zsﬁ:::lll'ianinmnmr[] EpEe . bootean 10
-ph - smallint(] sr_cnt : wvarchar(200]) sr_cnt : varchar(200)
- - - sr_clid :_uarn:harizl:lﬂ] sr_clid :_uarn:harizﬂﬂ]
Very optimized primary key e e

@ events

® dspid : integer

® dstypeid : smallint
® eventno : bigint

® sed : smallint

a.tid : integer
a.sr : binary(32)
a.mcc : integer
a.mcw : float

b.pv : binary(34) ARRAY(]

Ab : Integer
.bcid : integer
Ipsk :integer
.etime : timestamp
Ad :Integer
tbp : smallint|
tap : smallint|
tav : smallint]]
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b1l : integer

.bcidl : integer
.hpsk : integer
Aph : smallint[]
.ph : smallint[]
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» Simple and scalable. i _
» Production can be stored, backed up, and replayed. caod> | Eventindex in HBase/Phoenix

* Balanced use of all regions and region servers. Event Record Primary Key
*_ocality of events of each dataset:
* Dataset names are too long.

dspid and dstypeid identity datasets. « Use artificial dataset identifiers instead.

*Locality of derivations for overlaps: «dspid and dstypeid are generated by the supervisor by

Same dspid, different dstypeld. . .
-Seq is a CRC16 to record duplicates, if any. means of the autoincremental feature of its RDBMS.
* Monotonically increasing keys are 000

0 000 0
desirable in HBase. 001| |1 100| [4
Compact o - - 010
* Primary key is small, 128 bits, and identifies the R”evhe rske the bits of de pldlto populate 011 2 Sit reverse iig
dataset with a pair of numbers, no names. .; the e%/hspfgc:f tl)J_?ltordr_n %’ o] 8 —> o
» Trigger stored as smallint arrays, no names. €SEIVE the TSt DILTO dIStinguis 101 101
between data and mc. 110 011
Families to read just what is needed on each  *R€Serve bits 2 to 4 for versioning. L= =
2) For event picking Phoenix Loaders and Importers
b) For provenance. Write the Eventindex data into HBase/Phoenix event table.
) For p
c) For L1 trigger operations (count, overlap,...).  *Scala with Spark using Resilient Distributed Dataset API.
' ' _ e|lLaz (1) {J—} -
d) For L2 and HLT trigger operations o p){]ases SiBDataSOume% take(10) - - - - -~ - - - -
union() - : -.erte
Compatible with Phoenix but without using +High parallelism ‘ | |
its exclusive features. *Resilient 8 9.

.coallesce() | .write()

* Depend only on HBase, but not on Phoenix.
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