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choice: graph-based data model
Temporal Property Graphs <> Event Knowledge Graphs
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OCED + Domain Data Model

:updates 1 :Entity:Member ) :hasProperty .
: > sysld STR ! : L
1 J -executedBy 'OPTIONAL name STR | type STR
:Activity 1 1 +[:Event |5 0__5(4 1/* ’
activity STR—ﬁ time DATETIME | > :'RelatlonjBorrowed] ‘memberOf] - |
-observed :creates|removes " V1 . 1 Vo *
actson o 5 |:Entity:Book |<———+—:Entity:Library|
: ~=>/sysld STR _-=7% [sysldSTR |
OPTIONAL isbn13 SR TinGatalog
Ll-- “— !, )
\
« R
\ \
: AN 3!
OPEN \\‘\‘\
\Q‘ )
* N —
:Activity -[Event OPEN % . -:Entity OPEN ]
1 ' * [ .
name STR : 1. [time DATETIME OPEN sysld STR R\_J—’ Concept can be reflned
ke e
OPEN :
" ECT S
I +[Relation OPEN) OPEN
L. J*




OCED + Domain Data Model + Transformation
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OCED + Domain Data Model + Transformation

Refined OCED Layer
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OCED-PG

implemented full OCED proposal
+ extensions (next slides)

7 industrial case studies
5 BPIC datasets as OCED
(defined 5 semantic headers)
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PromG Python library: OCED-PG + OCPM analysis

https://github.com/promg-dev



https://github.com/promg-dev

OCED-PG: BPIC Challenges

Data set Source #node types Hedge Memory Time
Size (GB) :Event :Activity :Entity :Attribute :Relation types (GB) (mins)

Library 0.002 1 1 3 1 1 7 1 0.5
BPIC’14 0.08 2 1 7 0 0 11 1 7.7
BPIC’15 0.11 1 1 3 0 0 7 1 1.4
BPIC’16 1.06 4 1 13 0 0 17 5 162.4
BPIC’17 0.29 1 1 D 0 0 4 1 19.7
BPIC’19 0.52 1 1 7 0 0 8 5 31.2
SAP 0.01 1 1 4 0 2 5 1 2.0
Manufacturing 0.03 1 1 4 0 0 1 1 3.7

naive queries
- optimization coming
to improve performance

Semantic Headers available = https://github.com/promg-dev
build EKGs for Object-Centric Analysis of “well-known” real-life datasets
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Demo: BPIC’17

"attributes”:
{ "name"”: "BPIC17",
"version™: "1.8.8",
:EventRecord {timestamp, activity, 1i ycle, eventOrigin, action}”,
:ApplicationRecord {case})}”,
:ApplicationDetailRecord WHERE r d .eventOrigi "Application’ {case, application
;optional": false :WorkflowRecord {casel}”,
:WorkflowCorr 1 WHERE record.eventOrigin = 'Workflow® {casel}l)}”,
:0fferRecord: 0 ntIdRecord WHERE record.eventOrigin = 'Offer’ AND
0 "Offer' AND record.

1 ]

“name”: "lifecycle” "( rd:0fferRecord:0 cord.eventOrigin =

columns”: : ResourceRecor

"lifecycle

"pptional™: false,
"use_filter"™: false,
"filter_exclude values™:
"SUSPEND" , ]
"RESUME’ "prevalent_record”: “(record:EventRecord)”,
"result”: "(e:Event {timestamp:record.timestamp, activity:record.activity, 1li

"Event”,

"constructor™: [

“name™: "tir mp",
"columns™:

“name™: "time” type™: "Activity”,
"constructor™: [

»

“datetime object™: { "prevalent record”:

"format”: "y/M/d H:m:s.nX", "result”: "(a:Activity -
"timezone offset™: "+81" "infer observed": tr

I

"optional"”: false

raw records meta-data semantic header: transformation rules




Demo: BPIC’17

B Tnporting and creating
Loading data from BPI_Challenge 2817.csv from batch @: 100%|
Node (e:Event) using (record:EventRecord ) created

“type”: "Application”, Node (a:Activity)using (record:EventRecord ) merged
"constructor”: [

Node (a:Entity:Application)using (record:ApplicationDetailRecord ) merged
Node (a:Entity:Application)using (record:ApplicationRecord ) merged
Node (w:Entity:Workflow)using (record:WorkflowCorrRecord ) merged
Node (w:Entity:Workflow)usine (record:WorkflowRecord ) merged
Node (o:Entity:0fferTotal: took 36.76 seconds
Node (o:Entity:0fferCompleted: : 47it [@@:36, Dl.ESitfs]
"prevalent_record”: "(record:ApplicationRecord)”, Node (r:Entity:Resour T T T
"result”: “(a:Entity:Application {sysId: record.case})", Node (case HND:EﬂtitJE""E'r:'t 179
o F over reEntity 222

3 multi-ob-Record i
1. etect Activity 49
"infer df": true, TaskInstance 174
"include_label in_df": true, Taskfggregation 52
"merge_duplicate df": true DF 2663

"prevalent record”: "(record:ApplicationDetailRecord)™,
"result”: "(a:Entity:Application {sysId: record.case, type:record.applicationType,
"infer corr from event record”: true

“infer_corr_from_event_record”: false

CORR
OBSERVED
“type”: "Workflow", EXTRACTED FROM
“constructor”: [ FROM
1 TO
DF_APPLICATION
DF_WORKFLOW
DF_OFFER
DF_RESOURCE
“prevalent_record”: "(record:WorkflowRecord)”, DF_CASEAWO
"result”: "(w:Entity:Workflow {sysId: record.case})"” DF_TA_Resource
“infer_corr_from_event_record”: false DF_CASE_AO
} DF TA CasefWO
1, DF _CASE AW
"infer_df": true, DF_CASE_WO
"include_label_in_df": true, DDHTAII'\IE
"merge_duplicate df": true DF TI Resaource
s DF_TI_CaseAW0

semantic header: transformation rules

"prevalent_record™: "(record:WorkflowCorrRecord)”,
"result”: "(w:Entity:Workflow {sysId: record.case})"”
“infer_corr_from_event_record”: true
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Demo BPIC’17 MATCH (e:Event) -[df {type:"DF"}]-> (e2:Event)

RETURN e, df,e2
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Demo: BPIC'17 — add resource behavior
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Demo: BPIC’17 — Data Lineage for OCED

2016-06-16T08:32:21.00 x
0000719+01:00
Properties MNeighbors Relationships
@ Edit
ApplicationRecord EventRecord Record +3 more

action

activity
applicationType
case

eventld
eventOrigin
index

lifecycle
loanGoal

log

requested Amount
resourceld

timestamp

Deleted
W_Call after offers

New credit

WOH4 03LowHLYD

Application_55972649
Workitem_1164567158

Work flow

EXTRACTED_FROM W Callaf. [re—

462376

ATE_ABORT

Existing loan takeover

BPI_Challenge_2017.csv L""
]

25000 b

= .#.1

‘:‘n‘p'
User_27 ti)”
2016-06- J-‘b‘ \'}
16T08:32:21.000000719+01:0 ”, 'i--‘.ﬂ
0

Hierarchical layout

2

]

JORNORNE)

N

18



0 C E D- PG Refined OCED Layer
H 0..
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