ATTNs Atlascope 01.02.00+ [24/Apr2021 at 10:12:16 CEST by aflevind for CERN]| Reset |

http:/localhost:8182 v | Eadd
TLAS M

Execute ||g.V().has('bl', ‘canonical’) Actions:

Customize the interactions with the graph.

Cluster by group type || Cluster by group size || Expand all clusters | [ Show all edges | hier

Bclusterize Ezoom cluster (_stabilize) Eget children Eget parents [_remove old
filter:

32 misiz a
canonical:AOD
10221559 events
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F10203_p3389_p3aty

physics.

catatr_1aTovazoaro pnymﬁ\,m g AOD 832_mis2

data7_137eV.327342 physics_Main.derly DAODMIGG201.110203_p3309_pas17
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data17 [1376V.326870.ppysics_Main.merge.AOD (832 m1812\
v data17_13TeV.327342 physics_Mdin deriv.DAOD_HIGG2D1.10203_p
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piias

Gatate_1370

dataset:DAOD_HIGG2D1 O\ @

O...0oogle Chrome v

canonical: AOD
10221559 events

version: f832_m1812
runno:326870
project:datal7_13TeV
streamname:physics_Main
prodstep:merge

datatype:A0D

dspid:34930176
dstypeid:8192

smk:2573
events_rucio:10221559
rucio_at:Thu Nov 16 12:34:18 CET 2017
files:7

events:10221559
updated_at:Tue Mar 30 09:29:07 CEST 2021
is_open:false

is deleted: false

status: IMPORTED

has_raw: true
has_trigger:true
prov_seen:2048
1bl:canonical

phoenix: true

fullfill:true

{"1d":16560, "value":10221559, “label": "datal7_13TeV.
10221559 events”, “group":"f832_m1812",“actions":

close
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Web Application

Architecture

JanusGraph 9"/
db

imported
objects

proxy
objects

new
objects

import: dataset, ...
+ create: amitag, run,...

sQL
Phoenix

db

access: event,...
(import, if needed)

HBase

storage




Status

A
> Using IFIC demo database @CERN (AEIDEV.JSZ3 *) ATLAS
o Importing @ 50Hz
m  Mostly due to Phoenix overhead and connection over
Socket @
m Direct importing from files gives about 1kHz
m  Will try new Spark Scala package
o Importing datasets and canonical (Physics_Maim)
o While importing, creating full graph structure s W
o  So enabling searching by navigation ‘
> A lot of Phoenix table fields are in fact relations data17_13TeV.328221 physics_Majf deriv.DAOD_EGAM3.r10203_p3399_p3g4s

o They are replaced by Edges in Graph

r10203_p3399_p3948

18884891



Schema & Indexes

// Schema
canonical = mgmt.makeVertexLabel('canonical').make()
dataset = mgmt.makeVertexLabel('dataset' ).make()
stream = mgmt.makeVertexLabel('stream' ) .make()
1 H e ééés = mgmt.makeEdgelLabel('tags"').multiplicity(ONE2MANY).make()
> Graph query |S exeCUted In three Steps fills = mgmt.makeEdgeLabel('fills).multiplicity(ONE2MANY).make()
o Ir]ltlzal SSEBEiF()I] é;énts_rucio = mgmt.makePropertyKey('events_rucio').dataType(Long.class ).cardinality(Cardinality.SINGLE).make()
. rucio_at = mgmt.makePropertyKey('rucio_at' ).dataType(Date.class ).cardinality(Cardinality.SINGLE).make()
L UseS Underlymg database files = mgmt.makePropertyKey('files" ) .dataType(Integer.class).cardinality(Cardinality.SINGLE).make()
teChnObQY(HBase) 65tﬂ@mmﬂmﬂmmMmL
1 1bl,
m  Can profit from Indexes (HBase + pE
. hoenix,
Elastic Search) o,
0 0 runno,
(@) NaV|gat|0n (Very faSt) streamname,
o4 " prodstep,
o  Accumulation of properties i
version,
> Schema & Indexes created to support the dspid,
Initial search sk
. & mgmt .addConnection(has, stream, canonical)
O Graph Can Stl” Contaln Vertexes, EdgeS mgmt.addConnection(tags, amitag, canonical)
. mgmt.addConnection(fills, run, canonical)
and prOpertleS nOt COVGI’Gd by SChema mgmt.addConnection(gets, project, run)
mgmt.addConnection(owns, ATLAS, project)

mgmt.addConnection(contains, canonical, dataset)

// Indexes
mgmt.buildIndex('byVersionES', Vertex.class).addKey(1lbl).
addKey(version, Mapping.TEXTSTRING.asParameter()).
buildMixedIndex('search")
mgmt.buildIndex('byRunnoES', Vertex.class).addKey(1lbl).
addKey(runno).
buildMixedIndex('search")



#pip install gremlinpython

(C) Python Clieni
from gremlin_python import statics

from gremlin_python.process.anonymous_traversal import traversal
from gremlin_python.process.graph_traversal import __

from gremlin_python.process.strategies import *

from gremlin_python.driver.driver_remote_connection import DriverRemoteConnection
from gremlin_python.process.traversal import T

from gremlin_python.process.traversal import Order

from gremlin_python.process.traversal import Cardinality

from gremlin_python.process.traversal import Column

from gremlin_python.process.traversal import Direction

from gremlin_python.process.traversal import Operator

from gremlin_python.process.traversal import P

from gremlin_python.process.traversal import Pop

from gremlin_python.process.traversal import Scope

from gremlin_python.process.traversal import Barrier

from gremlin_python.process.traversal import Bindings

from gremlin_python.process.traversal import WithOptions

statics.load _statics(globals())

g = traversal().withRemote(DriverRemoteConnection('ws://aiatlas@73.cern.ch:8182/gremlin’,'g"'))

x = g.V().has('1bl', 'dataset’).has(...).valueMap().next()

Clienis exist in most languages



Rest Clierd

curl -v https://aiatlas@73.cern.ch:8182/session -XPOST
-d '{"gremlin": "g.V().has('lbl', 'dataset').has(...).valueMap()"}"'
-H "Authorization: Token YWRtaW46MTYzMDY...”

L
# returns JSON \"




Cvend Tookup with Graphs

// only talks to JanusGraph => very fast

// (pure Gremlin)

dataset = g.V().has('1lbl', 'ATLAS')
.out().has('name’, "datal7_13TeV')
.out().has('runno’, 328374)
.out().has('prodstep', 'merge')

.has('datatype', 'AOD')

.out()
.next();

// may talks also to Phoenix

// (special method, wrapping Phoenix object as a Graph

events = Event.getOrCreate(dataset, g, 22222, true)

Vertex)

data17_13Te

ATLAS

ATLAS

physics_Main

—a

data17_13TeV.328221.physics_Majd.deriv.DAOD_EGAM3.r10203_p3399_p3948

110203_p3399_p3948

18884891



YVirtual Collections
> Virtual Collection:
o  Collection Vertex

m + Edges to contained Elements
m + Recipy to get contained Elements

// Create new collection of events
eventsCollection = g.addv('ecollection') | fow N N kS e
.property('name’', 'MyEvents"');

// Find all events satisfying certain conditions
// and connect them to the event collection ()
g.V().has('1bl', 'event') oven
.has(...some selection...)
.collect { o
eventsCollection.addEdge('contains', it) :

}; -

graph.tx().commit(); -



Web Client - Tnitial Top Panels

(‘Proxy’ tunnels requests to the database Initial Gremlin request
through the Web Service to by-pass firewalls)

>
< B
Ag(fl‘?s Atlascope 02.00.00+ Oct/2021 at 23:13:57 CEST by atlevind for CERN]‘ Reset ‘
| CERN-Proxy v | Jadd D
T |ATLAS V‘ Connect to the graph server
and request the initial graph

Execute ‘g.V().has(‘IbI‘, 'dataset’)

Customize the interactions with the graph. |:|
| Cluster by group type ” Cluster by group size ” Expand all clusters ” Show all edges |Dhierarchical (Cup/Ir Osize/hierarchy) Elive

Hclusterize Ezoom cluster (Ustabilize) Eget children [get parents (remove old

filter: ‘ ’ | Apply | select: |Iimit(4) |

Options for interactive Graph manipulation



‘Web Client - Graph with Table View .

A Table operation will show
e e Table data can be plotted in various ways

same type in a tabular form

. CosmicCalo merge.AOD 1833, 1960

A‘%{‘;{S Atlascope 02.00.00+ [02/0ct/2021 at 23:13:57 CEST by atlevind for CERN] R

Se

[CERN-Proxy v| Cladd canonical:DAGD suswzQ @

g.V().has(bl', 'dataset) si bl sizeln sizeOut intersection

= overlaps 221269 709863 100939
[} ZI[E K 1b1: overlaps
[x/[¥) z][s] K] sizeln: 221269
X1 2][S] [kl sizeout: 709863 . . G
) 9 28 rscton 0 Table view customisation

Customize the interactions with the graph.

Cluster by group type | [ Cluster by group size || Expand all clusters | Show all edges | Chierarchical (Clupir Clsig/hierarchy) iive [5/15 218 from: datat5_ 13TeV.260862.physics. Main merge.DAOD_EXOTS.17562_p2521_p2950.10332160
Olclusterize Bzoom cluster (Cstabilize) Eget children Eget parents Dremove old K ZEE to: datats_13TeV.280862.physics_Main.merge DAOD_EXOT12.r7562_p2521_p2950.10332160 ( vi S i b I e co / umns, searc h es )
e + overlaps 154827 502284 70168 J 2

+ overlaps 128979 106537 98308
— overlaps 1282413 1427638 1122960
data15_13Te'

Click on an element ( Veriex s21549 123581 sa027

f overlaps 502766 3101439 314622

or Edge) will offer a set o "+ overlaps 493169 410177 406733

available operations (intefnak- = 25 i

overlaps 42071 3403375 2695

or external applications)

Showing 1 to 9 of 9 rows

\OD §YSY12.r7562_p2521_p2950.10325602

Executed actions
(so they can be re-used from the command line)

physics_Main
5010332160
4

| ics_Main.meyde. DAOD_EXOT3.17562_p2521_p2950.10552452

L 4

17562_p2521_p2950
data15_13TeV.280862.physics_Main.merge.DAOD_EXOTS.r7562_p2521_p2950.10332160

SHuwInY 1 e eI

Sending Gremlin request to //atl t-index.cern. P j tp: t-index.cern.ch:8183: g.E("3yd-36w-6uj9-
3a0").id().next().toString().replaceFirst("*", "Edge jsp?id=")
Sending Gremlin request to //atl nt-inde m. P it tp: t-index.cern.ch:8183: g.E("3yd-36w-6uj9-

3a0°).d().next() toString().replaceFirst(""", "Edges jsp?id=")



Web Cliend

;5)‘7 Atlascope 02.00.00+ [02/0Oct/2021 at 23:13:57 CEST by atlevind for CERN] F

ATLAS
canonical:DAOD. susvuo\ @

- Corr

roxy v| (Jadd
ATLAS <

100
9.V().has(1bl", ‘dataset’)

o
o
Customize the interactions with the graph. o

Cluster by group type | [ Cluster by group size || Expand all custers | [ Show all edges | Chierarchical (Cluplir Clsize/hierarchy) Biive
o

Iclusterize ®zoom cluster (_stabilize) ®get children Eget parents remove old

filter: 5
w©
A :
2
10
o

OD YSY12.77562_p2521_p2950.10325602

physics_Main — g Q >
15:13TeV.280862.physics_Ma

2050,1033216
data15_13TeV.280862 physics_Main.merge.DAOD_EXOT12.17562_p2521_p2950 —

5 )

o5_Main mogde DAOD_EXOTS.7562_p2521_p2950.10552452

7

7562_p2521_p2950

data15_13TeV.280862 physics_Main.merge.DAOD_EXOT9.r7562_p2521_p2950.10332160

Snowing 1 new eiemens

CosmicCalo merge AOD.933_ 1060

R

atal5_13TeV 280862 physics_Main merge DAOD_|
atal5_13TeV 280862 physics_Main merge DAOD_|

EXOTI2 r7562_p2521_p2950 10332160
XOT3 r7562_p2521_p2950 10552452

A 128979 (94%)
B 106537 (78%)
AMB 98308 (72%)

A-A"B 30671 (22%)
B-A”B 30671 (6%)

AVB 137208 (100%)

Sending Gremlin request to //atl tindex.cem o tindex.cern.ch:8183: g E("3yd-36w-6uj0-
3a0").d().next() toString() replaceFirst("", "Edge jsp?id=")
Sending Gremlin request to //atl tindex.cem. P tindex.cerm.ch:8183: g.E("3yd-36w-6uj9-

3a0").id().next().toString().replaceFirst("s", "Edges jsp2i

")



‘Web Client - Overlaps

Dataset names Hovering over an overlap element will
Overlaps as circles give a Venn diagram with deta//ed
analyses

physics_Main
merge
DAOD EXOT9

data15_13TeV 280862
physics_Main merge
physics_Main 70 DAOD_EXOT12
merge o 1N22D1R
DAOD, SUSY12 d r7562_p2521_p2950 10332160
103256

40

hysics_Main 30

i y’“eflgssm A =datal5_13TeV 280862 physics_Main merge DAOD_EXOT12 r7562_p2521_p2950 10332160
g B= datalS 13TeV 280862 physics_Main merge DAOD EXOT3 r7562_p2521_p2950 10552452

20

A 128979 (94%)
physics Main 10 B 106537 (78%)
7552‘1§z§1§§§35 A’B 98308 (72%)
°  A-A*B30671 (22%)
B-A~B 30671 (6%)

AvB 137208 (100%)

Overlaps as numbers




datat8_500GoV00349760

. CosmicCalo merge.AOD 1833, 1960

Table columns can be presented in
various plot types

dataset

I:l 20,000,000
= - O o
S, Atiascope 02.00.00+ [03/0cU2021 at 10:49:34 CEST by atevind for GERN]| Resel ‘

o 16,000,000
[ CERN-Proxy v| Jadd dataset:DAOD EXOTBQ @ D Search
ATLAS = 14,000,000
9.V()has(Ibr, ‘dataset) Show - Table - version runno  project streamname  prodstep  datatype dspid  dstypeid | X

12,000,000 -
— 19264_p3083_p4077 300800  data16_13TeV physics_Main  deriv DAOD_BPHY21 11950848 10387

][y)[z '] K] 2048: undefined 10,000,000 -

1 ion: 19264_p3083_pd077
Cstomize e ineractons with he graph i B e

Cluster by group type | [ Cluster by group size || Expand all clusters || Show all edges | Chierarchical (Cupfr Clsize/hierarchy) Giive EEEEE project: datate_13Tev
clusterize Bzoom dluster (_stabilze) Hget children Lget parents remove old BN e Fsittony
fiter: select: lmit(10) | xlyl[z 5]k prodstep: deriv -

XYz /K datatype: DAOD_BPHY21 4,000,000
xJly/[z ] Kl dspid: 11950848 o
X][yl[z 5]kl dstypeid: 10387 20000 oy
£ X[z 5]k smk: 0 85 . .
ot SR B ® R e E T T e
data16_13TeV.209584 physics_Main.deriv.DAOD_HIGG1D1.r9264_p3083_pd096.20677107 xI[yl[z/ 8] Kl rucio_at: Wed Jun 09 20
B[z 5 W files: 110
(x/M[z/'s|[Kl events: 1843958
@ X|¥)[z!5][Kl updated_at: Fri Jul 02 09
data16_13TeV.302925.physics_Main.deriv.DAOD_BPHY21.19264_p3083_p4077.20406138 xlyllz s] k| is_open: false
® IS Kis_deleted: faise.
o XV[z 51K status: AVAILABLE
Ham merge DAGD.EXOTIS1 1585 FES5T prast 1033EsD - 20406081 2 slhas_raw: e
X[z S|k has_trigger: false
[z 5K prov_seen: 8192
[x]lylz'sIK] tid: 20406081

6,000,000 -

a1, 13T\ 20058 cicn ok dteACD BPHY21,8254 o208l 20408088 ERCIEIE it detmt
data16_13TeV.300655 physics_Main.deriv.DAOD_BPHY21.19264_p3083_p077.20406075 X][yl(z 5] Kl phoenix: true
)z SI fuiit: true
@ 53z S/ Kl importoate: Mon Sep 27 18
119.physics_Main.deriv.DAOD_BPHY21.19264_p3083 406135 w
pmes TreToeny = Sotes 4 19264 p3083 p4077 299584  datal6_13TeV physics Main  deriv DAOD_BPHY21 44456704 10387 0 2996970 5
i
AT B e s DB TR Bl S AT IR + 19264 p3083_pa077 302393 data16_13TeV physics Main  deriv DAOD_BPHY21 24000472 10387 0 4412611 =
22
Q s
_ + r7562_p2521_p2050 280862  data15_13TeV physics M DAOD_EXOT12 42328576 10274 0 304311
gl 13T0V:300540 physics. MaindervDAOD_BPHY2119264_53063_p4077 20406068 it Sl St Bkl = %
«

16_13TeV.302393 physics_Main.derivDAOD_BPHY21.19264_p3083_pd077.20406124 + 19264_p3083_pd077 300655  dalat6_13TeV physics Main  deriv DAOD_BPHY21 940800 10387 0 1469531 %
4 19264_p3083_p4077 302919 datal6_13TeV physics Main  deriv DAOD_BPHY21 26106624 10387 0 425607 ;‘
Select graph server and initial graph, []

then select an element to see possible actions.
Jat i i i V() has(lbf,

Showing 10 new elements.




Web Cliend

Each element (Vertex or Edge) has defined graphical presentation, behaviour and available
action/operations (internal or external)

o Customisable by a StyleSheet

o Applied either to the one element or to all elements of the same type on the screen
All Views (tables, overlaps,...) are generic and customized for a particular case

o  All (groups of) Vertexes or Edges can be presented as a table (with their properties)

o Any table fields can be presented as scatter plots, time evolution plots, correlation plots / Venn

diagrams, sky views (3d spherical plots),... if they contain required data types

All visual operations can be executed from a command line (by clients in many languages or
via REST)

o As they are shown on the Feedback pane



‘Web Cliend - Architecture i[\

. CosmicCalo merge.AOD 1833, 1960

datats_900Ga\ 003497605t

}
stylesheet.nodes.dataset = {

properties:{gremlin: "valueMap('project', 'datatype', 'runno', 'stre
graphics: { ol
label:{js:"project + '.' + runno + '.' + streamname + '.' + prods| [a]s =]

w [y

19063 7T 2000080t 10 1600 500 100 25

title:"datatype”,
subtitle:{js:"events + ' events''},
group:"version",

shape:{js:"datatype == 'AOD' ? 'hexagon' : 'dot'"},
image:" ",

borderRadius:"0",

borderWidth:"1",

borderDashes:[1,0],

value:"events"

h
actions: [ &
{name: "Show", url:{gremlin: "id().next().tostrind() . replaceFir Lomikel

{name:"Table",  url:{gremlin:"id().next().toStrifg().replaceFir Y . .
| ’ H0 sl rep Customising A a generic Tool for exploring
stylesheet.nodes.canonical = { Sfy/eSheet any Graph database

properties:{gremlin: "valueMap('project’, 'dataffpe’, 'runno’, ‘stre

arapics: { (json with

label:{js:"project + '.' + runno + '.' + syfreamname + '.' + prods

e e embedded JS
group:"version", .
— S e and Gremlin)

& e L B
O G| T
n a]

5
o oo |t 100,

s DAOD 1012 756 9251 s e in
es DAD OIS et Ash P s

1 ] Do e

Atlascope
for ATLAS data FinkBrowser

for LSST data

STl w0l e 7)

g )




r4065_p1278

physics_Bphysics
- 110052_p3635
X ==
Y
pe

[x160_m1007
sTov
Y
0.
x237_m1261
1.phy d.merge AOD. 1405 m1256 Py
O
4 tand 60_m1007
o4 |
y
\ - |
P
satate_sTov21 £ AOD.

/

O
- ‘Home page:

o . https//cern.ch/hrivnac/Activities/Packages/L omikel
gy <o ttpgffeern.ch/hrivnac/Activities/Packages/Atlasco
. <> Code:

o

data11_7TeV.191130 physics_Ba

e

https://github.com/hrivhac/Lomikel
o  https://github.com/hrivnac/Atlascope
>  Gremlin Server:
\ o aiatlas073.cern.ch:8182
>  (Prototype) Web Service:
O

https://atlas-event-index.cern.ch/Atlascope/?profile=CERN


https://cern.ch/hrivnac/Activities/Packages/Lomikel
https://cern.ch/hrivnac/Activities/Packages/Atlascope
https://github.com/hrivnac/Lomikel
https://github.com/hrivnac/Atlascope
https://atlas-event-index.cern.ch/Atlascope/?profile=CERN

