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Data Knowledge Base Kick-off meeting highlights. May 2016

D KB MOtivati on Data Knowledge Base kick-off meeting
. Friday 20 May 2016, 08:50 — 18:00 Europe/Moscow
Torre Wenaus talk in May 2016 9 402401 CEN)

& Alexei Klimentov (Brookhaven National Laboratory (US)) , Torre Wenaus (Brookhaven National Laboratory (US))

“Whether we can/should work to capture and
present the whole process from physicist
idea = production intent =» production
request =» production status =» completion
of the full processing chain =» available data

Description  Vidyo room 'DKB

Meeting place :
40-2A-01: 09:00 - 14:00
61-1-007 (room B) : 14:00 - 16:30

\//Z J) Meeting notes

Videoconference 3 ok
Rooms

X — 09:20 Introduction and workshop goals
Speakers: Alexei Klimentov N , Torre Wenaus

J — 10:00 Data Knowledge Base motivation and prototype
Speaker: Torre Wenaus Nat

DKB Basic Consideration
Organizing metadata in ATLAS, so as to
provide a holistic view on physics topics,
including integrated representation of all
ATLAS documents (papers, drafts, supporting  pttns//indico.cern.ch/event/527581/
documents, conference notes, Indico

meetings, Twiki pages, etc) and corresponding  DKB is considered to look for cross references
data samples (real data, MC datasets, among the metadata, stored in various data
containers). sources.

o ROt O I

& Slides

X —10:40 NRC-KI/TPU Data Knowledge Base Highlights
Speaker: Maria Grigoryeva
NRC-KI progress report

[® DKB Highlights 20-05-2 DKB Highlights 20-05-2
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DKB basic consideration

Physics Topics
COMA
AMI Twiki Pages
CERN Document
Server
‘ GLANCE
Indico
Physics Topics
HEP InSpire
COMA
Rais mplcs AMI || | Twiki Pages

GLANCE

CERN Document
\ Server

Indico

st global integrating data

schema

HEP InSpire
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DKB R&D Topics

1. Ontological model of metadata
2. DKB Architecture
*  Setup and maintain of Virtuoso RDF Storage
«  Setup and maintain of Hadoop Transitional Storage HSHEEE
» Consolidation of metadata in Virtuoso by means of Kafka
Streams 1. Maria Grigorieva
. . . . (Team Lead)
» Virtual data integration (with CDS, ProdSys) 2. Marina Golosova
» Web Interface for Virtuoso RDF Storage (core developer)

Vasily Aulov

. 3.
3. Data Processing 4. Maxim Gubin
5
6

* Modules for metadata export from GLANCE, CDS,
ProdSys, AMI, for conversion to Turtle format and import

Eugene Ryabinkin
Alexander Alexeev

in Virtuoso ...
. NRC KI team qualification:
»  PDF Analyzer (metadata extraction from PDF Development of Hybrid SQL/NoSQL
documents) PanDA Metadata Storage

https://indico.cern.ch/event/344958

20.04.17
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DKB architecture prototype

Metadata Sources

Data Processing Streams

-8B kafka

-

Consolidation

" ATLAS Metadata A distributed streaming platform
a ITI I Interface M Data Converters
Export Modules
Import Modules
GLANCE AP/ Data Extraction Modules
CERN Document Server 1 nvenio APl
Access articles, reports and multimedia content in HEP JSON —
D Virtuoso .
ATLAS Internal PDF Analyzer Coneume o SPARQL Endpoint
Notes E— PDFMiner
L . J/
RDF

Production
System 2

INSPIRE

Production
System 1

I
I
D2R Server D2R
SPARQL Endpoint |
I

D2RQ
Mapping File

P%I

. Virtual
Integration

Ll T
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PARQL Endpoint I
___________ =
J
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3
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~
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| Query Parser |
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| Source Selection |

I

| Query Planning

I

Query Executor |
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. Hybrid
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Data Integration Approaches

Metadata Consolidation captures data from Metadata Federation provides a single virtual
multiple source systems and integrates it into a view of one or more data sources

single persistent data store + Federated requests always return the actual data —

+ Optimal performance and stability data integrity support remains on the data source side

- Requested data might be out of date because of the - The performance of federated queries depends on the
complexity of providiing data synchronization with various communication channels and the queries execution rate
data sources on the side of data sources

Hybrid Metadata Integration:
- Unchangeable data about global objects is consolidated:
- Experiment Attributes
- Links between documents
- Documents general parameters from CDS
- Metadata extracted from document’s content
- Changing and auxiliary data is federated:
- Detailed authors metadata from HEP InSPIRE system
- Dataset’s detailed metadata from ProdSys/AMI/Rucio

20.04.17 m_m ad
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Hybrid Metadata Integration. Semantic Web

» “The Semantic Web is an extension of the current web in which information is given well-
defined meaning, better enabling computers and people to work in cooperation.” // Berners-
Lee, Scientific American, May 2001

»  Semantic Web consists primarily of three technical standards:

— RDF (Resource Description Framework)
— SPARQL (SPARQL Protocol and RDF Query Language)
— OWL (Web Ontology Language)

» RDF Statements are expressed in a "triples” <subject, predicate, object>.
« The entire universe can be described by triples because together, triples comprise a graph.

» Agraph can be linked to one or many other graphs on the World Wide Web and these
graphs are a fundamental part of the Semantic Web.

*  Knowledge-oriented systems: reasoning engines can be used to reason against assertions
that have been made to infer new meaning, to find relationships and meaning far beyond the
scope of the data, managed isolated.

20.04.17 m l.m F
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ATLAS Metadata Ontological Model (1)

» Documents can be of different types.
 Scientific Paper is accompanied by Supporting Documents.
» Document’s inheritance is provided by “isBasedOn” Object Attribute.

Q Paper . SupportingDocument
Person ‘Q 7T T
N % /Y type type
type )
f7dbaaeb-a222-4d4d-87¢c6-61303985d06 01818060-b740-4960-bai3-8921e030cdb
B80C3i2ec-0d23-4411-b4af-00e0did94901 S [ " Hpu VIATLAS ocument /0118050 5740-4965
. DA person/Bce3f2ec hasCDS_ID 1498104 hasFullTite Search for a heavy neutral particle
hasAffliation Freiourg U hasDOl 10.1016/].pnysleto.2013.04.035 decaying into e, e and final states
hasControNumber AUTHOR|(CDS)2089742 ‘«—hasAuthor- hasFulTite Search for a heavy narrow isBasedOn—» npp colisons at s = 7 TeV with
hasFirstName Georges \ resonance decaying to e-mu, e- the ATLAS detector
e tau or mu-tau with the ATLAS hasGLANCE_D 554
haslnspireNumber INSPRE-00210391 Getector in sqrtls)=7 TeV pp hasKeyowrd susy
haslasiName Aad colisions at the LHC susy, tau sneutrino, RPV
hasGLANCE_D 2645 haslLabel Supporting note
hackaumum avnarmantal ract ite hadl IRI httre:/lrdewsh ram ~h/anr/
» Each Document contains S S—
metainformation about data analysis: ...
Phys.LettB_723_2013
Datasets, Energy, Integrated R
H H / 4 nasTitk Prys. Lett. B
Luminosity, Data Taking Year & Period, ™= e
H hasYear 2013
Monte-Carlo generators, etc, which \ |
can be extracted and connected with T
document in structured/formalized e
View.

. [ P
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ATLAS Metadata Ontological Model (2)

« DataSamples and Documents are connected by “usedIn’/“referTo” attributes.

» DataSample attributes are taken from ProductionSystem database:

* hasDatasetID
*  hasStatus

* hasEvents

*  hasTimestamp

* In arcﬁifecture prototypes v1 and v2 dataset’s detailed metadata are consolidated in Virtuoso RDF-Storage.

frdoaae6-a222-4d4d-87,
p://nosql.tpu.ru:e DA\

hasCDS_D

hasDOI

hasFulTite

hasGLANCE_ID

hookonmars

©6-6130398f5d06

1498104

10.1016/.physleto. 2013.04.035
Search for a heavy narmow
resonance decaying to e-mu, e-
tau or mu-tau with the ATLAS
detector in sart(s)=7 TeV pp
colisions at the LHC

2645

avnardmantsl oo e

20.04.17

isBasedOn—».

01818060-b740-4960-0af3-8/9216030cdd

hasFulTite

hasGLANCE_D
hasKeyowrd

haslabel

haal IRI

SupportingDocument

T

type

Search for a heawy neutral particle
decaying into e, e and final states
in pp colisions at s = 7 TeV with
the ATLAS detector

554

susy

susy, tau sneutrino, RPV
Supporting note

httna //eAaweh rom rh/recnrd/

.......

DataSample \

T

type

|

hasDatasetD
hasDatasetName

hasDocumentDataTakingYear
hasEvents

hasFieSizeMB

hasLuminosity
hasPhysKeyword

hasStatus

mc11_7TeV.106860.TTbar_PowHeg_Jimmy.merge.lo. ..
r 0SC 1.rug DAV/ATLAS, 2 s/mci V.105860.T ‘ees

105860
mc11_7TeV.105860.TToar_Po.
2011

0

0

46fo-1

TToar

frozen
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ATLAS Metadata Ontological Model (3)

e ‘d Tvear (Ova

» Data Analysis in ATLAS = PhysicsExperiment o Wk [ el Tl — ‘
ClaSS X N \ \‘\\ \ ‘yim wp,‘; //'/ /,/ - a //‘ /,,,// H

N type type type /| type type /// ype  type S
No NGy / 4

 Each PhysicsExperiment is described by a set of RO L -

i

» . \\\// 2 / / [ype“/'/ 1\4() 3)
parameters (ExperimentAttributes class): Faiod @3 il —
P = e 2012 |
° PI’OjeCt (eX.' mC1 0_77’6\/) . iCK;B \\ E% tlg soft subClassOf ‘k :ubclassOf \typf\\\ ~ [A,) wj

. Campaign (ex: mc11a)
. Energy (ex: 10TeV)

. Integrated Luminosity - bClasor
- Physics Group (SUSY, HIGG, ... fm [ ~ S
. Data Taking Period (ex: 2010_A1_1) . ' c ‘ loel G
. repr gesectt e— subClassOf
. Other parameters are not defined yet e SbClassOF RRRG
Luminostty F\<(*~'—\rvr‘©rv‘;\mk:‘a |y13\e }yp\e\\‘ypg
L OSLY G ubClassq Xpernment Ca o] \ \\ N

(Olevel) N NOL
) S Toven

*  ExperimentAttributes can be taken from AMI, it | Sl
Production System, Twiki pages. — G

» Each Document must be connected with the IS

appropriate ExperimentAttributes by the TS ™S
parameters, extracted from the content. (ol i B e Yo Document

10tev 13tev Ttev | | Btev T4tev 2.76tev

10
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Metadata Consolidation.
Data Processing Agents

GLANCE data processing

CDS data processing

20.04.17 m_m &

Export links between papers and supporting documents APACHE
metadata from GLANCE in JSON ka F ka

Convert links JSON to Turtle [RDF syntax - A distributed streaming platform

https://www.w3.org/TeamSubmission/turtle/]
Import links to Virtuoso module Topic 1
Producer

Export paper’s metadata from CDS .
Convert Paper’s JSON to Turtle —
Import Paper’s Turtle to Virtuoso

Export supporting notes metadata from CDS

Consumer 1

| Consumer 2 |

Ceonsumer group

Dataflow development issues

Convert supporting notes JSON to Turtle «  Data transfer from “upstream” to
Import supporting notes Turtle to Virtuoso ‘gotwnstream” ’[S'tagsst t

. ° dla preservation petween stages
Get URL of PDF documents (supporting documents) . Obsor:ete data Iremovg;/ :

Downloading PDF Documents *  Guarantee of reprocessing on data/
PDF Analyzer module e

, *  Processing delay
Converting PDF Analyzer results from JSON to Turtle - Failure recovery

Import results to Virtuoso

" K !
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Kafka Streams for dataflow automation

Stage 5.5 m

» Transformation to TTL/
SPARQL

Stage 1.3

* Document PDF location

Kafka Connector

Stage 1.0
« Links between papers Stage 2.0 Stage 6.0 Kafka Stream Processor

& internal documents + PDF upload +  TTL/SPARQL upload
Developed:
p_— * Adapters to reuse existing data
»  Transformation to TTL/ ' '
p—— PRzt processing (extractln.g,
* Paper/ internal transforming, uploading, ...)
document detailed vy s .
info modules within Kafka-driven
— dataflow
age 9. m
- PDF content « Management utility to run the
-
— dataflow stages

* Formulated basic rules to write
dataflow modules

20.04.17 12
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Metadata extraction from the text of unstructured documents

P
> ATLAS NOTE
ATL-COM-PHYS-2015-1399

14thJaty 2016

P

Search for Dark Matter in association with a Higgs boson decaying
to b-quarks in pp collisions at V5 = 13 TeV with the ATLAS
detector

Not reviewed, for interal circulation only

hasContent

‘with the ATLAS detector at
w in

hasContent L Monte Carlo Samples

GRL used in this analysis is patal5_13TeV.rerionALLYEAR_DErStaTUS-v73-PRO19-08_DQDEFECTS- Pyria 6.423
00-01-02_PHYS_SraNDARDGRL_ALL_Goo_25Ns XML s me10-7TeV.105009.J0-pythia_jetjet merge NTUP_BTAG.e574 s934_s946 163311 700_p370

mcl10-7TeV.105016.J7 pythia_jetjet. nerge. NTUP_BTAG.e574 5934 5946 11653 r1700_p370

PyTHIA 6.423+PiLEUP
me10-7TeV.105009.J0_pythia_jetjet.merge. NTUP_BTAG.e574 934 5946 r1833_r1700_p370

hasContent -
mel0-7TeV.105016.J7_pythia_jetjet. merge.NTUP_BTAG.e574_5934_5946 11833 r1700_p370
Abstract
hasContent
A search for dark matter production in association with a Higgs boson decaying to b-quarks
in pp collisions at /s = 13 TeV using 3.2 fb™' data recorded with the ATLAS detector at
the Large Hadron Collider is performed. Events with large missing transverse energy in Real datasets
association with two b-tagged jets, are analyzed. The results are interpreted by simplified hasContent [ DSID | Sample Name | Tag |
models and effective field theories which describe the interaction of dark matter and standard 00279598 | physics_Main | f628_m1497_p2425
model particles. 00279685 | physics_Main | f628_m1497_p2425

00279764 | physics_Main | f628_m1497_p2425
00279813 | physics_Main | f628_m1497_p2425
l DSID | Sample Name l Tag‘ 00279867 | physics_Main | f628_m1497_p2425

341100 | Pythia8EviGen_AI4NNPDF23LO_WIVHI25_bb | €3885_s2608_s2183_r6869_r6282_p2419 ggggzzi ":y“f“:-x“?“ ig;g—ﬂi;‘gz-piﬁz
341101 | Pythia8EvtGen_A14NNPDF23LO_ZvvH125_bb | 3885_s2608_s2183_r6869_r6282_p2419 -2 | PYSICS_vain S P

. 00279984 | physics_Main | 629_m1504_p2425
341102 | Pythia8EvtGen_A14NNPDF23LO_ZIIH125_bb | e3885_s2608_s2183_r6869_r6282_p2419 00280231 | physics_Main | 1630_m1504_p2425

00280319 | physics_Main | 629_m1504_p2425
00280368 | physics_Main | f629_m1504_p2425
00280423 | physics_Main | f629_m1504_p2425
00280464 | physics_Main | f629_m1504_p2425
00280500 | physics_Main | f631_m1504_p2425
00280520 | physics_Main | f632_m1504_p2425
00280614 | physics_Main | f629_m1504_p2425

Table 19: Monte Carlo samples used as baseline for Standard Model VH(— bb).

20.04.17 13
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Datasets extraction from PDF documents

743

744

745
746
747
748

internal circulation only

A.1 Data

Egamma stream

datall 7TeV.00178044
datall 7TeV.00178047
datall 7TeV.00178109
datall 7TeV.00179710

desodd 7T ANITZOTZOC

.physics Egamma.merge

.physics Egamma.merge.
.physics Egamma.merge.
.physics_Egamma.merge.

.DAOD_2LHSG2

DAOD_2LHSG2.
DAOD_2LHSG2.
DAOD_2LHSG2.

DAOD AT TIOAN

PDF

.£354m765_p600/

£351.m765_p600/
£354.m765_p600/
£361.m796_p600/

£004 70 an /

PDFMiner is a tool for extracting information

from PDF documents.

GUl interface:

Edit dataset names

Delete datasets from the list

Export resulted list to JSON file

Regular expressions are constructed according to
ATLAS dataset nomenclature. These expressions
are used to extract the dataset names from the
text.

Project name: data / mc 08/09...

energy: 900,GeV 2TeV

\

data09_900GeV.00142406.physics_L1CaloEM.merge.DESD_COLLCAND.r988_p62/

Type: physics,
calibration

Steam  File Type: RAW, ESD, DESD, AOD,DAOD

/ /

doit4 DT vinnsTonaT Lo s

—na

An oy

ieon oes

—occ

Run number or MC o Production/. /
dataset number Step: digit, recon, merge, etc... reconstruction tags:
(Container)
: JSON
realdata { "content":{  "real_datasets": | "data11_7TeV.

spaces |datall_7TeV.00178044.physics_Egamma.merge.DAOD_2LHSG2.f354_m765_p600
spaces |datall_7TeV.00178044.physics_Muons.merge.DAOD_2LHSG2.f354_m765_p600

spaces |datall_7TeV.00178047.physics_Egamma.merge.DAOD_2LHSG2.f351_m765_p600

—cnn

. [ PT

00178044.physics_Egamma.merge.DAOD_2LHSG2.f354_m765_p600",

"data11_7TeV.00178047.physics_Egamma.merge.DAOD_2LHSG2.f351_m765_p600",
"data11_7TeV.00178109.physics_Egamma.merge.DAOD_2LHSG2.f354_m765_p600",
"data11_7TeV.00179710.physics_Egamma.merge.DAOD_2LHSG2.f361_m796_p600",
"data11_7TeV.00179725.physics_Egamma.merge.DAOD_2LHSG2.f361_m796_p600",

o m
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Extraction of data from tables

Signal Point Run Number | Cross Section (LO) Signal Point Run Number | Cross Section (LO) “table_26": [

M(G) M(y?) [pb] M(G) M(-\;(I)) [pb] "Table 26: GGM signal samples. Each signal point i
[GeV] [GeV] [GeV] [GeV] [ [

400 50 123078 6.00 900 50 138568 6.19x1073 “Signal”,

400 75 123079 5.95 900 100 138569 6.14x1073 T

400 100 123080 6.00 900 150 138570 6.10x1073 "Cross Section (LO)",

400 125 123081 6.02 900 200 138571 6.08x1073 "Signal*,

400 150 118430 AR ann 200 138572 s ovi0-3 IHOETE

"Run Number",

. . L - . . . "Cross Section (LO)"
Table 26: GGM signal samples. Each signal point is defined by the gluino and lightest neutralino mass.

The run number and LO cross section is given.

"M( \u@2dcg)",

"M( \u@2dc\u@3c701)",

BRI
<?xml version="1.0" encoding="utf-8" 7> ::I“[IL()bluézdcg)", §
<pages> "rér(qp}:;g?dc\umam) ,

<page id="1" bbox="0.000,0.000,612.000,792.000" rotate="0"> " [pb]"
<textbox id="0" bbox="229.080,675.825,366.146,691.074"> o
<textline bbox="229.080,675.825,366.146,691.074"> e
<text font="MGTNRE+CMSSBX10" bbox="229.080,675.825,244.226,691.074" size="15.249">A</text> nEpTYn”
<text font="MGTNRE+CMSSBX10" bbox="242.273,675.825,257.419,691.074" size="15.249">T</text> e
<text font="MGTNRE+CMSSBX10" bbox="257.386,675.825,269.391,691.074" size="15.249"> </text> WEMPTY"
<text font="MGTNRE+CMSSBX10" bbox="269.396,675.825,284.541,691.074" size="15.249">A</text> “EMPTY®
<text font="MGTNRE+CMSSBX10" bbox="284.509,675.825,297.134,691.074" size="15.249">S</text> a00",
</textline> . . usg",
<Jtextbox> Tables are found by looking for their "123078",
<figure name="R5" bbox="70.920,642.800,155.880,750.800">  descriptions in text. After finding the
<image width="84" height="108" /> description, the page containing the
<[figure> table is extracted into XML format
<layout> and the table is reconstructed using
<textgroup bbox=::73.080,185.033,522.095,691.074::> the information from it. 2o
<textgroup bbox="73.080,380.838,522.095,691.074"> oo
</layout> ,,m,:’
</page> "138569",

"6.14\u00d710\u22123"

20.04.17 m l.m F




Using data source: DKB Virtuoso

‘nmdiﬂ Untitled

v Classes

Search for...

EPNG GESVG & i sShare Ontology Language: English 3| @ Help

Web Interface for Virtuoso Storage

...... @ o) [OJournalissie ] [ O Pap: D
...... @ AlIDisjointClasses (1) Prys.LettB_723_2013 deE?aeG—a222—4d4d—87(:6—6‘|30898f5d06
containsPublication : :
@ array-of-QuadMap (3) hasCDS._ D 1498704
...... @ array-of-QuadMapATable (2) [ O Person D hasDO! 10.1016/ physletb.2013.04.035
------ @ array-of-QuadMapColumn (8) 8fod5820-7ces-485-a9d4-62089067d80 hasFulTite Search for & heavy namow
http://nosql.tpu.ru:8890/DAV/ATLAS/person/8fbd5820-7cee-48f5-add4-... resonance decaw‘ng toe-mu, e-
------ © array-of-QuadMapFormat (98) hasAuthor e O PGB WA e ATLAS:
© ) hasAffliation Kirchhoff Inst. Phys.
...... array-of-string (2) ) detector in sart(s)=7 TeV pp
hesControNumber AUTHOR|(CDS)207657 1 TS AL S LG
------ @ ATLASMember (0) o i A D e
@ DataSample (162686) nasNSPRENumoer NSPRE-00286120 [ty S clinarammatny
B I 4
------ @ DataSample (43643) sl asiame pncers Author
B DataSample (8 e
80 p 0( ) PO Person isBasedOn
------ ocument
© 68830885-f43c-4ab2-9eb8-59a66f66d799
Jg-e @ Document (5) http://nosql.tpu.ru:8890/DAV/ATLAS/person/68830885-143c-4ab2-9eb8-... °
[ @ ExperimentAttribute (767) hasAfiliation Orsay, LAL R —
@ individual (1) hasControNumber AUTHOR|(CDS)2078614 018W‘8O6O‘b740b4;»95t3?_auf?i8f921e(a)30<zdbbb )
______ © Male (1) hasFirstName Nansi — ii_i_um“c e ‘: W" ) v
© - nasINSPRENumber INSPRE-00143085 decaying into e, e and final states
------ Namedindividual (661) hasLastName Andai in pp collisions at s = 7 TeV with
...... @ Nothing (0) : U the ATLAS cetector ©)
------ @ OnlineAccount (1) hasGLANGE D oo
hasKeyword SUsY
...... © Ontology (5) susy, tau sneutrino, RPV
...... @ Person (2) . hasLabel Supporting note
v |Instances hasURL https://cdsweb.cem.chvrecord/. ..
Connected to 0181806067401 x A

usedin

X: 788, y: 871, width: 450, height: 295, angle: 0

Search for... Q

mc11_7TeV.105860. TTbar_PowHeg_Jmmy.merge.N... mc11_7TeV.105860. TTbar_PowHeg_Jmmy.digit.RD...
mcll_7TeV.105860.TTbar_P http://nosq.tpu.ru:8890/DAV/ATLAS /datasets/mc11_7TeV.105860.TTbar... http://nosq.tpu.ru:8890/DAV/ATLAS /datasets/mc11_7TeV.105860.TTbar...
owHe giJ i mmy.merge. NTU P75 nasualaselu 1UDBOU nasLataselu 1UDB0U
MWENU.e873 s1310 s1300 r hasDatasetName mc11_7TeV.105860.TToar_Po... hasDatasetName me11_7TeV.105860. TToer_Po...
2730_r278 g:p 80 1711 d59 15@ hasDocumentDataTekingYear 2011 hasDocumentDataTakingYear 2011
8 00 hasEvents 0 hasEvents o]

hasFleSzeMB 0 hasleSzeMB o]
mcll 7TeV.114612.SherpaW has_uminosty 4.6fo-1 has_uminostty 4.6 fo-1
5jetstomunu3@GeV.recon.1 hasPrysKeyword o hasPnysKeword e
0g.e93 1s1 3 16_s1 300—r 273 hasStatus deleted hasStatus frozen
0_tid541782_00 )i
mcll 7TeV.105860.TTbar P ) / /<
owHeg_Jimmy.simul.HITS.e | hasProject hasProject
1198_al31_tid785061_00 ) \
mcll_7TeV.105860.TTbar_P | OProject
owHeg_Jimmy.merge.NTUP_S [OE= mcﬂ_?tevJ
USYOILEP.e873_s1310_s130 | 7t 5
0 r3043 r2993 n935 tid76 o

v Connections

Search for...

% « T Switchall

Connected to

@E T isbasedon (1)
(x| =T type @
(x| =T usedin

Ontodiais a
JavaScript library that
allows to visualize,
navigate and explore
the data in the form of
an interactive graph
based on underlying
data sources.

http://bamboo.zoo.computing.kiae.ru/dkb/app/
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DKB architecture prototype

Metadata Sources

e N\ APACHE
,_% kafka —
" ATLAS Metadata A distributed streaming platform
ﬂ ITI I Interface L pyAMI Data Converters
Export Modules
Import Modules
GLANCE API Data Extraction Modules
\)
Producer
; 1 Topic 1 -Consumer 1
CERN Document Server oebllel )
Access articles, reports and multimedia content in HEP JSON — —
» ATLAS Internal PDF Analyzer Consumer group
Notes 1 PDFMiner
. J
o?
- D2R Server D2 _
Production Production SPARQL Endpoint
System 1 System 2
D2RQ
INSPIRE Mapping File ﬁ ROF
ke J ([ |
HEP InSPIRE
\_’———————”) SPARQL Endpoint ROF

LY. US. 1L/

T TN AR, IR M 44

Data Processing Streams

National Research Centre
“Kurchatov Institute”
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Virtuoso
SPARQL Endpoint

RDF

( Federation Engine\

| Query Parser |

| Source Selection |

Web Interface

Query Planning |

I
\&‘ Query Executor |

\.

J/

_— —

—
g l@hadaap

Transitional Storage

17



Big Data Technologies
http://www.bigdatalab.nrcki.ru/

Federated Requests

atlas:isBasedOn ; atlas:hasMainAuthor
atlas:Paper atlas:SupportingDocument atlas:Person

atlas:hasINSPIRENumber

National Research Centre
“Kurchatov Institute”

1AL
Y

Example

HEP InSPIRE SPARQL Endpoint

inspire:Person

inspire:hasINSPIRENumber

owl:sameAs

| INSPIRE-00216840 |

’ INSPIRE-00216840 |

| ATLCOM-PHYS-2015-1399 |

atlas:hasContent

atlas:DocumentContent

| ATL-COM-PHYS-2015-1399_RealData

N\

atlas:hasContent
atlas:DocumentContent

I ATL-COM-PHYS-2015-1399_MCDatasets

atlas:mentionsDataset atlas:mentionsData
TakingPeriod

owl:sameAs atlas:Datasample

| mc10_7TeV.105863.pythiaContactint_Lambda3_minus.merge.AOD.e574_s933_s946_r1831_r1700 | owl:sameAs

atlas:DataTakingPeriod

inspir(%aSF ulName l inspire:hasPhoneNumber

| Full Name | | Hi— ‘

2010_A1_1

!

atlas:hasProject

C atlas:Project j—>‘ data10_7TeV |

Production System SPARQL Endpoint

\‘/'C prodSys:Dataset j

| mc10_7TeV.105863.pythiaContactint_Lambda3_minus.merge.AOD.e574_s933_s946_r1831_r1700 |

prodSys:events prodSys:timestamp prodSys:status

998

prodSys:campaign

mc10a

| 09.02.2011 00:02:34 | | Obsoleted |

AMI SPARQL Endpoint

\

data10_7TeV
ami-hasRun ami:hasRun
| 001341100 H 00129384 |

20.04.17
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Summary, Outline and Future Plans

» The team from Kurchatov Institute and TPU worked on DKB prototype and tools evaluation
 During the first year the Data Knowledge Base prototype was designed and implemented
— we use hybrid integration approach (consolidation + virtual integration)
— automated data flows processing (using Apache Kafka)
— we provide a user friendly Web I/F. It allows to present metadata cross-references in the form of
graphs
— we designed a global ontological data schema, to represent Documents, Physics Topic and Data
Samples metadata in a coherent way
— we evaluated tools and technologies and made a choice of
* virtuoso, apache kafka, ontodia, ...
— code repository is in SVN

» Program to extract metadata information from unstructured scientific documents in PDF format was
developed, coded and implemented

19
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Summary, Outline and Future Plans. Cont’d

* The following matters will be addressed in a near-term future
— code repository migration to github
— DKB access authentication
« the most probable candidate is CERN SSO
— implemented for BigPanDA monitor and ProdSys

— Virtuoso scalability studies
— future development of a global metadata integration model, based on hybrid
data integration approach

— Refining Katka Streams dataflows automation
— Enhancing semi-automatic PDF Analyzer functionality:

« improve GUI and add user’s option to edit automatic meta-data extraction
results

20

19.04.17 m[-m |




Big Data Technologies National Research Centre I"I
http://www.bigdatalab.nrcki.ru/ “Kurchatov Institute” \\o”

Possible Contribution to the ATLAS DCC project.

Dataset discovery and ‘whiteboard’ sub-project(s)
—  Development of the ontological data models for various sources of ATLAS metadata

—  Execution of the consolidation dataflow, based on metadata from GLANCE, CDS, AMI using PDF
Analyzer

— as a component in addition to existing (or/and planned to be developed tools)
—  The choice of technology and implementation of a SPARQL endpoint for metainformation from
— ProdSys1&2 / Rucio / AMI (?), HEP InSPIRE / CDS (?)

— Execution of the federated SPARQL requests (just examples):

« get all datasets and related meta information from ProdSys/AMI/Rucio if they found in ATLAS papers or/and
in Supporting Documents

« retrieve a list of documents referred to data analysis conducted using data from period X and year Y

« retrieve all Documents for a specific physics group, published in year XYZ and reference to produced
datasets and datasets states

* get detailed information about main authors for Paper from InSPIRE and return titles of related ATLAS
publications

* retrieve all documents where specific data sample is mentioned, with detailed metadata about this dataset
from ProdSys, and find metadata about main authors of this document in INSPIRE

21
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Findings and Questions :

* ltis not always clear what is the best source to find information about
—  ATLAS projects
—  Campaigns and sub-campaigns
» and description
—  Data taking periods

It would be beneficial to have above descriptions in more formalized

format
Pointing to the source of information to be used for our studies will help
— Datasets (and data samples) are descirbed in several places

« We didn'’t find one with the complete meta-data info

— AMI, Rucio, ProdSys : each has a part of info
» we didn'’t study coherency between them, just an observation

— Authors & Publications

« CDS/InSPIRE (?)

19.04.17 m[.m i
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Findings and Questions (cont’d) :

« What is a combination of meta-information or/and parameters to identify
the data sample used for a particular physics analysis :

- Project(s)

- Campaign(s) and sub-campaign(s)
- integrated luminosity (and statistics)
- Physics Groups

— Data taking period(s)
— SWrelease

19.04.17 m_m F
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Thanks

« This talk drew on presentations, discussions, comments, input from
many. Thanks to all, including those I've missed

— Kaushik De, Dmitry Golubkov, Alexei Klimentov, Mikhail Korotkov, Dimitry
Krasnopevtsev, Eygene Ryabinkin, Anatoly Tuzovsky,...

— Special thanks go to Torre Wenaus who initiated this work and for his ideas about Data
Knowledge Base content design

This work was funded by
the Russian Ministry of Science and Education under contract #14.250.31.0024
the Russian Foundation for Basic research under contract #16-37-00246.
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/-Metcdatu Sourcesﬁ

ProdSys2 (DEFT + JEDI)

ORACLE’

ATLAS |
Metadata |
Interface 1

collaborate with
W TWiki

\

INSPIRE
ATLANs ol::c:rncxl Z
T2

GO gledocs

National Research Centre I"I
Kurchatov Institute “o”

DKB architecture prototype v.1

_‘cloudera

TERLED

\ODBC
PyAM\ @
JIRAIAR \YDATA PROCESSING——
GLANCEAXA

T

Twiki AP CONVERTERS

\

Indico API DATA
SCRIPERS

arXiv APl
Invenio API

Inspire API

TextMining

{_ Transitional storage i

Virtuoso

Ontology storage

Virtuoso API

GoogleAPI

Data Knowledge Base
Front-End

Ontology storage — OpenLink

Virtuoso:

* Developed first prototype of the ontology for
ATLAS Data Analysis.

+ Virtuoso ontology storage installed in Tomsk
Polytechnic University

Transitional Hadoop Storage in

Kurchatov Institute

 Production System metadata [datasets] was
exported from Oracle DB and imported to
Hadoop Storage

ATLAS Internal Notes processing:

» Developed PDF Analyzer tool, based on
PDFMiner, which extracts dataset names from
full texts of ATLAS Internal Notes

Data Processing:

» Developed tools, converting the metadata from
GLANCE, CERN Document Server and
Production System [datasets] to TTL format for
Virtuoso storage

» Metadata consolidated in Virtuoso storage
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&g
DKB architecture prototype v.2

Data Processing:
» Implemented Metadata Integration Chain using data streaming based on Apache Kafka to automate data processing

workflows
» Executed test data flow which export metadata from GLANCE and CDS, and import integrated metadata in TTL

format in Virtuoso Storage

Enhanced PDF Analyzer
' < @ :S—e functionality:

Sladala Sources co S «  Extract metadata from PDF
( s ) Data Processing Streams Tables

—

Data Converters
bosuton Production Export Madues Enhanced ontological model
System 1 System 2 Peta Bxacton Hodles with metadata from AMI:
e »  Data taking periods
) *  Run Numbers
CERN Document Server ———enoA? - »  Projects
““’d e i «  Campaigns
L\ ATLAS Internal
Notes \\ — o
) ’ PDF ;nal;;er Wel,)\l(l)l;i(‘ajr;ace
PDFMiner
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ot _(_PhysicsExperiment

| schema:imageObject

“Label Property”

Csehema:person ).

{rdfs Class

20.04.17

_ Datasample y<——is=a-

National Research Centre
“Kurchatov Institute”

Virtuoso Server = http://nosql.tpu.ru:8890/

RESOURSE GRAPH:
http://nosql.tpu.ru:8890/DAV/ATLAS

SCHEMA GRAPH:
http://nosql.tpu.ru:8890/DAV/home/dba/ATLAS

" RunNumber

—(Image

schema CreativeWork >

“Online Chat Account’

‘Online Account’ J<}—-2—Qnline E-commerce Account

DatasampleAtrbue 3|
e

ATUASMember

ProductionStep
DatasampleFormat
Generator

DatasampleType

Subject Predicate Object
Document/CERN-EP-2016-181 hasType Paper
Search for dark matter in association with a Higgs
boson decaying to b-quarks in pp collisions at sv=13
Document/CERN-EP-2016-182 hasTitle TeV with the ATLAS detector
Document/CERN-EP-2016-183 hasArXiv arXiv:1609.04572
Document/CERN-EP-2016-184 hasKeyword exotics
Document/CERN-EP-2016-185 isBasedOn Document/ATL-COM-PHYS-2015-1399
Document/ATL-COM-PHYS-2015-1399 hasType SupportingDocument
Search for dark matter in association with a Higgs
boson decaying to b-quarks in pp collisions at sv=13
Document/ATL-COM-PHYS-2015-1400 hasTitle TeV with the ATLAS detector
datal5_13TeV.periodAllYear_DetStatus-v73-pro19-
08_DQDefects- 00-01-
Document/ATL-COM-PHYS-2015-1401 useGRL 02_PHYS_StandardGRL_AIl_Good_25ns.xml
Document/ATL-COM-PHYS-2015-1402 hasEnergy 13TeV
Document/ATL-COM-PHYS-2015-1403 hasPublicationYear 2016
Document/ATL-COM-PHYS-2015-1404 hasContent

Document/ATL-COM-PHYS-2015-1405

Content/ATL-COM-PHYS-2015-1399_Table_19

Content/ATL-COM-PHYS-2015-1399_Table_19

hasDescription

Monte Carlo samples used as baseline for Standard
Model VH(-> bb)

Content/ATL-COM-PHYS-2015-1399_Table_20

mentionsDataSample

DataSample/ATL-COM-PHYS-2015-1399_341100

Content/ATL-COM-PHYS-2015-1399_Table_21

mentionsDataSample

DataSample/ATL-COM-PHYS-2015-1399_341101

Content/ATL-COM-PHYS-2015-1399_Table_22

mentionsDataSample

DataSample/ATL-COM-PHYS-2015-1399_341102

DataSample/ATL-COM-PHYS-2015-1399_341100

DataSample/ATL-COM-PHYS-2015-1399_341100 hasType MC
DataSample/ATL-COM-PHYS-2015-1399_341100 hasProject MC15_13TeV
hasDataSamplelD 341100

DataSample/ATL-COM-PHYS-2015-1399_341100

hasSampleName

Pythia8EvtGen_A14NNPDF23LO_WIvH125_bb

DataSample/ATL-COM-PHYS-2015-1399_341100

hasTag

©3885_52608_52183_r6869_r6282_p2419

SPARQL Endpoint:
http://nosql.tpu.ru:8890/sparq|

1AL
Y
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Reconstruction of the real and MC datasets from document content

B Signal MC Samples Campaign Description from AMI
Table 21 shows a full list of signal MC samples of MC11a used in the council conf note. For the paper, MC11b is e
used. The difference on AMI tag is r2920_r2900_p756 instead of r2730_r2700_p756. }, {
"MC11a": {
Table 21: List of signal MC samples used (MC11b production]. 'me11_7TeV": { <:| PrOJeCt
[ Process Dataset ID  Generator  Filter AMI tag | "dlglt“: {

ge—~H 116866 PowHeg - e873_s1310_s1300.r2920_r2900_p756 “RDO“: ["d579", "d580"]
VBF 125170 | PowHeg - €893_51310_51300_r2920_12900_p756
my=100GeV ~ WH 125329 | Pythia - 825_51310_51300_r2920_12900_p756 },
ZH 125489 Pythia - e825_s1310_s1300_r2920_r2900_p756 Ilmergell. {
1iH 116064 | Pythia PhotonFilter  e893.51310.51300_r2920_r2900_p756 :
gg—H | 116867 | PowHeg - 873 51310 51300 2920 r2900_p756 "AOD": ["r2700", "r2780"]
VBF 125171 PowHeg - e893_s1310_s1300_r2920_r2900_p756 !
my=105GeV WH 125330 Pythia - e825_s1310_51300_1r2920_1r2900_p756 }’
ZH 125490 | Pythia - €825_51310_51300_r2920_12900_p756 " "
tTH 116065 | Pythia PhotonFilter ~ e825_s1310_s1300_r2920_r2900_p756 recon:
wn, m nn nn n
Not unique values: :["a128", "a131", "a133",
: "a134", ..]
could repeat in )
different projects | }

mc11_7TeV.116866.*.*.*.e873_s1310_s1300_r2920_r2900_p756
mc11_7TeV.125170.*.*.*.e893_s1310_s1300_r2920_r2900_p756
mc11_7TeV.125329.%.* *.e825_s1310_s1300_r2920_r2900_p756
mc11_7TeV.125489.%.* *.e825_s1310_s1300_r2920_r2900_p756
mc11_7TeV.116064.*.*.*.e893_s1310_s1300_r2920_r2900_p756
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Reconstruction of the real and MC datasets from document content

Measurement of underlying event characteristics using charged particle
jets in pp collisions at /s = 7TeV with the ATLAS detector at the LHC

Period’s Description from AMI

All data used in this analysis were taken during the 2010 LHC running period A (run numbers 152166- [{'period": "A",
153200) and period B (run numbers 153565-155160), with the May reprocessing (release 16). ‘periodLevel’: "27, .
projectName": "datalO_7TeV",
"description": "unsqueezed stable beam data
(beta*=10m): typical beam spot width in x and
y is 50-60 microns.",
"status": "locked"},
. {"period": "B",
Project Name "periodLevel": "2",
"projectName": "datalO_7TeVv",
i ” "description": "first squeezed stable beams
data1 O—7Tev (beta*=2m): typical beam spot width in x and y
R | d t is 30-40 microns.",
ea a a "status": "locked"}, {
generator configuration sample number
Pythia 6 AUET2B 126169, 126346-126349
Pythia 6 Z1 126172, 126358-126361
Pythia 6 Perugia2011 126170, 126354-126357
Pythia 6 Perugia2011 NOCR 126171, 126350-126353
Herwig++ UE7000 113906-113909 i
Pythia 8.145 4C 108316-108318, 108351, 113118-113125 PrOJeCt Name
1] H
mc09_7TeV
Table 2: EVGEN Monte Carlo samples
underlying physics distributions by using different MC funes (configurations) as control samples. We
use Pythia 6 (MCQ9) as the primary control sample because it has the best available statistics (19.6M
events) compared to the data (42.6M events). More information about the MC samples can be found in M C
Table 1.
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W — uv and Z — upu cross-sections measurements in proton-proton

nr»r-=p»

ATLAS NOTE

ATL-COM-PHY S-2010-685

March 9, 2011

collisions at /s = 7 TeV with the ATLAS Detector

National Research Centre
“Kurchatov Institute”

Abstract

This paper presents the measurements of W, W* and W~ to muon and Z — pu*u~
inclusive cross-sections with the ATLAS detector in proton-proton collisions at 1/s=7 TeV.

The results presented are based on an integrated luminosity of 310 nb~! for the W analysis

and 331 nb~" for the Z analysis, collected in April-July 2010 with fully operational detector
and stable beam conditions. There are 1181 W and 109 Z candidate events in the muon decay
channel. The distributions for the main observables are compared to a PYTHIA Monte Carlo
simulation at different stages of the selection. We measure ow X BR(W — uv) =9.58 +

0.30(stat) 0.50(sys) £ 1.05(lum) nb and 6/, X BR(Z/y* — pt ™) = 0.8710.08(stat) =

0.05(sys) & 0.10(lum) nb, consistent with the Standard Model expectations.

Process Dataset | Generator | Cross-section (pb) | Ney (X 10%) | note

W — uv | 106044 | PYTHIA 10 454 7

Z —pp | 106047 | PYTHIA 989 7.9 V5> 60 GeV

W — v | 106022 | PYTHIA 10 454 5 single lepton filter (¢ = 0.877)
times lepton branching ratio

Z— 1t | 106052 | PYTHIA 989 79 V/$ > 60 GeV

tf 105861 | POWHEG 161 0.2 m; = 172.5 GeV/c?, single lep-
ton filter £ = 0.538

bb 108405 | PYTHIA 739 x10* 4.4 15 GeV/c single muon filter

cC 106059 | PYTHIA 2.84 x10* 1.5 15 GeV/c single muon filter

JO 105009 | PYTHIA 9.75 x10° 0.4 8 < parton pr < 17 GeV

J1 105010 | PYTHIA 6.73 x10° 0.4 17 < parton pr < 35 GeV

J2 105011 | PYTHIA 4.12 x107 0.4 35 < parton pr < 70 GeV

I3 105012 | PYTHIA 2.19 x10° 0.4 70 < parton pr < 140 GeV

J4 105013 | PYTHIA 8.79 x10* 0.4 140 < parton pr < 280 GeV

J5 105014 | PYTHIA 233 x10° 0.4 280 < parton pr < 560 GeV

J6 105015 | PYTHIA 3.39 x10% 0.4 560 < parton pr < 1120 GeV

JOmu 109276 | PYTHIA 9.86 x10° 0.5 8 GeV/c single u filter € =7.93
x1073

J1mu 109277 | PYTHIA 6.78 x10% 0.5 8 GeV/c single u filter € = 1.23
x1073

J2mu 109278 | PYTHIA 4.10 x107 0.5 8 GeV/c single p filter € = 5.44
x1073

J3mu 109279 | PYTHIA 2.20 x 106 0.5 8 GeV/c single p filter £ = 1.29
x1072

J4mu 109280 | PYTHIA 8.77 x10* 0.5 8 GeV/c single p filter £ =2.22
x1072

J5mu 109281 | PYTHIA 235 x10° 0.5 8 GeV/c single u filter € =2.98
x1072

Table 2: Monte Carlo samples used in this note. The cross-sections quoted are the ones used to normalize
estimates of expected number of events. The cross-sections for the QCD samples (bb, c¢, and the JX
samples) are directly from PYTHIA. Sources for the other cross-sections are discussed in the text.

. [ PT

Integrated Luminosity (nb~1)

Run number range W GRL Z GRL
A-C: 152844-156682 16.65 17.60
D1: 158045-158392 26.89 28.64
D2: 158443-158582 29.03 31.76
D3: 158632-158975 32.85 34.71
D4: 158041-159086 79.40 87.82
D5: 159113 28.04 28.38
D6: 159179-159224 97.05 101.85
Total: 152844-159224 310.0 330.8

Table 1: Integrated luminosity for the runs in periods A to D for the W and Z Good Run Lists. The total
integrated luminosity for this dataset is 310.0 nb~! for the W and 330.8 nb~! for the Z.
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