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The (well-known) issue

?
(legacy) relational data process mining
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Multiplication effect
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Our approach: 1 - describe your domain
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Conceptual data model



Our approach: 2 - map DB to data model
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Our approach: 3 - annotate data model
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XES logs can be materialised or kept “virtual”!
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Conceptual data model

cf. Ontology-Based Data Access aka Virtual Knowledge Graphs 



Flattening reality into event logs
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Order

Customer : CustID

Amount : Euro

Created : DateTime

Paid : DateTime

Completed : DateTime

Orderline

Product : ProdID

NofItems : PosInt

TotalWeight : Weight

Entered : DateTime

BackOrdered : DateTime

Secured : DateTime

Delivery

DelAddress : Address

Contact : PhoneNo

Attempt

When : DateTime

Successful : Bool

1

1..*

0..* 1

0..1

1..*
OrderID : OrderID OrderID : OrderID

OrderLineID : OrderLineID

DelID : DelID

DelID : DelID

DelID : DelID

pictures extracted from Wil van der Aalst, slides on “Chapter 4: Getting the Data”
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Amount : Euro

Created : DateTime

Paid : DateTime

Completed : DateTime

Orderline

Product : ProdID

NofItems : PosInt

TotalWeight : Weight

Entered : DateTime

BackOrdered : DateTime

Secured : DateTime

Delivery

DelAddress : Address

Contact : PhoneNo

Attempt

When : DateTime

Successful : Bool

1

1..*

0..* 1

0..1

1..*
OrderID : OrderID OrderID : OrderID

OrderLineID : OrderLineID

DelID : DelID

DelID : DelID

DelID : DelID

ID Order T1 T2 T3

1 O1 01/10/2021 02/10/2021 NULL

2 O2 02/10/2021 NULL NULL

3 O3 02/10/2021 NULL NULL

ID Owner CurStatus

O1 P1 C

O2 P1 A

O3 P2 A

O4 P3 X

Deliveries Order
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O4 P3 X

Deliveries Order

Declarative rules mapping SQL queries to 
concepts/relations (with object creation)



Order instance
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Case id: 91245
Activity: create order

Timestamp: 28-11-2011:08.12
Customer: John

Amount: 100

Order:91245

Case id: 91245
Activity: pay order

Timestamp: 02-12-2011:13.45
Customer: John

Amount: 100

Case id: 91245
Activity: complete order

Timestamp: 05-12-2011:11.33
Customer: John

Amount: 100

OrderLine:112345

Case id: 91245
Activity: enter order line

Timestamp: 28-11-2011:08.13
OrderLineID: 112345
Product: iPhone 4G

NofItems: 1
TotalWeight: 0.250

DellID: 882345

Case id: 91245
Activity: secure order line

Timestamp: 28-11-2011:08.55
OrderLineID: 112345
Product: iPhone 4G

NofItems: 1
TotalWeight: 0.250

DellID: 882345

Delivery:882345

Attempt:882345-1

Case id: 91245
Activity: delivery attempt

Timestamp: 05-12-2011:08.55
DellID: 882345

Successful: false
DelAddress: 5513VJ-22a
Contact: 0497-2553660

Attempt:882345-2

Case id: 91245
Activity: delivery attempt

Timestamp: 06-12-2011:09.12
DellID: 882345

Successful: false
DelAddress: 5513VJ-22a
Contact: 0497-2553660

Attempt:882345-3

Case id: 91245
Activity: delivery attempt

Timestamp: 07-12-2011:08.56
DellID: 882345
Successful: true

DelAddress: 5513VJ-22a
Contact: 0497-2553660

OrderLine:112346

Case id: 91245
Activity: enter order line

Timestamp: 28-11-2011:08.14
OrderLineID: 112346
Product: iPod nano

NofItems: 2
TotalWeight: 0.300

DellID: 882346

Case id: 91245
Activity: create backorder

Timestamp: 28-11-2011:08.55
OrderLineID: 112346
Product: iPod nano

NofItems: 2
TotalWeight: 0.300

DellID: 882346

Case id: 91245
Activity: secure order line

Timestamp: 30-11-2011:09.06
OrderLineID: 112346
Product: iPod nano

NofItems: 2
TotalWeight: 0.300

DellID: 882346

OrderLine:112347

Case id: 91245
Activity: enter order line

Timestamp: 28-11-2011:08.15
OrderLineID: 112347
Product: iPod classic

NofItems: 1
TotalWeight: 0.200

DellID: 882345

Case id: 91245
Activity: secure order line

Timestamp: 29-11-2011:10.06
OrderLineID: 112347
Product: iPod classic

NofItems: 1
TotalWeight: 0.200

DellID: 882345

Delivery:882346

Attempt:882346-1

Case id: 91245
Activity: delivery attempt

Timestamp: 05-12-2011:08.43
DellID: 882346
Successful: true

DelAddress: 5513XG-45
Contact: 040-2298761

Order

Customer : CustID

Amount : Euro

Created : DateTime

Paid : DateTime

Completed : DateTime

Orderline

Product : ProdID

NofItems : PosInt

TotalWeight : Weight

Entered : DateTime

BackOrdered : DateTime

Secured : DateTime

Delivery

DelAddress : Address

Contact : PhoneNo

Attempt

When : DateTime

Successful : Bool

1

1..*

0..* 1

0..1

1..*
OrderID : OrderID OrderID : OrderID

OrderLineID : OrderLineID

DelID : DelID

DelID : DelID

DelID : DelID

Orderline instance
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Case id: 112345
Activity: create order

Timestamp: 28-11-2011:08.12
Customer: John

Amount: 100

Order:91245

Case id: 112345
Activity: pay order

Timestamp: 02-12-2011:13.45
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Amount: 100

Case id: 112345
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Amount: 100
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We transformed this vision into a toolchain!
onprom.inf.unibz.it

46 D. Calvanese et al.

Fig. 17: The onprom UML Editor, showing the conceptual data schema used in our
CONFSYS running example

– Properties and paths can be chosen using navigational selections over the diagram
via mouse-click operations.

– The editor takes into account multiplicities on associations and attributes; when the
user is selecting properties of the case and of events (in particular the timestamp),
the editor enables only navigation paths that are functional.
The annotations are automatically translated into corresponding SPARQL queries by

the editor.

Log Extraction Plug-in. The last component of the toolchain implements the map-
ping synthesis technique described in Section 4.5 towards log extraction, leveraging the
state-of-the-art ontop framework to handle several important tasks such as (i) man-
agement of OBDA mappings, (ii) rewriting and unfolding of SPARQL queries, and
(iii) query answering. In addition, the log extraction component exploits the OpenXES
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Fig. 18: The Annotation Editor showing annotations for the CONFSYS use case

APIs35 for managing XES data structures and the corresponding XML serialisation.
Figure 20 shows the screenshot of the log extractor plug-in in Prom 6.6. Essentially, the
plug-in takes the following inputs:

1. A conceptual data schema T , generated via the UML Editor or represented as an
OWL 2 QL file;

2. An OBDA mapping specification, containing
– a mapping specification M linking T to an underlying relational R
– the connection information to access a database instance D of interest, con-

forming to R.
3. Event-data annotations L, which can be created using the Annotation Editor.

As output, the plugin produces a XES event log obtained as the result of the pro-
cessing of the database instance D through the provided mappings and annotations. The
event log is offered as a standard ProM resource within the ProM framework.
35 http://www.xes-standard.org

OBDA for Log Extraction in Process Mining 49

Fig. 20: Screenshot of Log Extractor Plug-in in Prom 6.6.

ontology-based data access in the specific context of event log extraction, to the inves-
tigation of techniques and methodologies for event modelling and recognition typically
studied within formal ontology, to the definition of alternative mechanisms for linking
conceptual data schemas to reference, event log models.
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