
OCED Symposium at 5th International Conference on Process Mining (ICPM 2023), Rome, Italy, 26-10-2023

Dirk Fahland
Marco Montali

Ava Swevels

Implementing OCED in Event Knowledge Graphs



2

OCED implementation must do Source → OCED → Analysis
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OCED implementation must do Source → OCED → Analysis

scope of our implementation
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OCED implementation must do Source → OCED → Analysis

choice: graph-based data model
Temporal Property Graphs <> Event Knowledge Graphs
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OCED
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formalized in PG-Schema (graph data model specification language)
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OCED + Domain Data Model
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concept can be refined



Refined OCED Layer

Raw Record Layer
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OCED + Domain Data Model + Transformation

specify transformation rule for each arc

timestamp activity book member

e1 t1 Borrow book b1 m3



Refined OCED Layer

Raw Record Layer of Source System Data
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OCED + Domain Data Model + Transformation

= Semantic Headertimestamp activity book member

e1 t1 Borrow book b1 m3
multiple types
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OCED-PG

Neo4j Graph Database

Raw Records

“as-is”

e.g.,
• Events + Object references 
or
• Events
• Objects
• Relations

Refined OCED Layer

Raw Record Layer of Source System Data

PromG Python library: OCED-PG + OCPM analysis
https://github.com/promg-dev 

• implemented full OCED proposal
+ extensions (next slides)

• 7 industrial case studies
• 5 BPIC datasets as OCED

(defined 5 semantic headers)

https://github.com/promg-dev


10

OCED-PG: BPIC Challenges

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

naïve queries
→ optimization coming

to improve performance

https://github.com/promg-dev


W
ar

e
h

o
u

se
 A

u
to

m
at

io
n

11

OCED-PG Industrial Implementations
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OCED core
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extensions: high-level events,
states, analysis features

7 industrial case studies
source > EKG > analysis
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Demo: BPIC’17

raw records meta-data semantic header: transformation rules
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Demo: BPIC’17

semantic header: transformation rules
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Demo: BPIC’17

Application
Offer

Relations as objects

Event

directly-follows

Offer
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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 – extend: aggregate to tasks
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Demo: BPIC’17 – Data Lineage for OCED
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OCED-PG

Neo4j Graph Database

Raw Records

“as-is”

Refined OCED Layer

Raw Record Layer of Source System Data

• implemented full OCED:
7 industrial case studies, 5 public BPIC datasets as OCED

• domain knowledge for OCED construction as concrete artifact: 
ontologies > standardize semantic header?

• start pragmatic, start now, but:
more semantic depth of OCED > more research to do it right: 

• qualifiers on what is added/delete exactly

• relate to neighboring communities: data management, 
semantic web, temporal graphs, efficient storage, query 
languages, …

.json – working on it

OCEL 2
.json – coming next
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