From legacy data to event data
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The (well-known) issue

time-consuming,




The (well-known) issue

. time-consuming,
== s Manual, ad-hoc, error-prone, undocumented




Multiplication effect




Our approach: 1 - describe your domain

-—



Our approach: 2 - map DB to data model

-—



Our approach: 3 - annotate data model

Conceptual data model
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cf. Ontology-Based Data Access aka Virtual Knowledge Graphs

XES logs can be materialised or kept “virtual”!

Conceptual data model
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Order

Orderline

OrderLinelD : OrderLinelD

*
OrderlID : OrderID 1 OrderlID : OrderID
Customer : CustID Product : ProdID

Amount : Euro Nofltems : Posint
Created : DateTime TotalWeight : Weight
Paid : DateTime Entered : DateTime
Completed : DateTime BackOrdered : DateTime

Secured : DateTime

DellD : DellD

1..”

0..1

Attempt Delivery
0.7
DellD : DellD DellD : DellD

When : DateTime

Successful ; Bool

DelAddress : Address

Contact : PhoneNo

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




0..1

Delivery

DellD : DellD

DelAddress : Address

Contact : PhoneNo |

Attempt
0.7 1
DellD : DellD
When : DateTime
Successful : Bool
Deliveries

ID Order T1 T2 T3
1 O1 01/10/2021|02/10/2021 NULL
2 02 02/10/2021 NULL NULL
3 O3 02/10/2021 NULL NULL

Order
ID Owner CurStatus
O1 P C
02 P A
O3 P2 A
O4 P3 X




0..1

Attempt Delivery
0.7 1
DellD : DellD — DellD : DellD
When : DateTime DelAddress : Address
Successful : Bool Contact : PhoneNo

Declarative rules mapping SQL queries to

concepts/relations (with object creation)

Deliveries Order
Order T1 T2 T3 ID Owner CurStatus
O1 01/10/2021|02/10/2021] NULL O1 P1 C
02 02/10/2021| NULL NULL 02 P1 A
O3 02/10/2021| NULL NULL O3 P2 A
O4 P3 X




Order instance

~

Order:91245

[
Case id: 91245 Case id: 91245 Case id: 91245
Activity: create order Activity: pay order Activity: complete order
Timestamp: 28-11-2011:08.12 Timestamp: 02-12-2011:13.45 Timestamp: 05-12-2011:11.33
Customer: John Customer: John Customer: John
Amount: 100 Amount: 100 Amount: 100

OrderLine: 112345

€

Order

OrderlID : OrderlD

Orderline

OrderLinelD : OrderLinelD

Customer : CustID

OrderlD : OrderlD

A

Amount : Euro

Product : ProdID

OrderLine:112346

Created : DateTime

Nofltems : PosInt

Paid : DateTime

TotalWeight : Weight

Completed : DateTime

Entered : DateTime

Attempt

ackOrdered : DateTime

Secured : DateTime

Case id: 91245 Case id: 91245
Activity: enter order line Activity: secure order line
Timestamp: 28-11-2011:08.13 Timestamp: 28-11-2011:08.55
OrderLinelD: 112345 OrderLinelD: 112345
Product: iPhone 4G Product: iPhone 4G
Nofltems: 1 Nofltems: 1
TotalWeight: 0.250 TotalWeight: 0.250
DelllD: 882345 DelllD: 882345
)
Case id: 91245 Case id: 91245 Case id: 91245
Activity: enter order line Activity: create backorder Activity: secure order line
Timestamp: 28-11-2011:08.14 Timestamp: 28-11-2011:08.55 Timestamp: 30-11-2011:09.06
OrderLinelD: 112346 OrderLinelD: 112346 OrderLinelD: 112346
Product: iPod nano Product: iPod nano Product: iPod nano
Nofltems: 2 Nofltems: 2 Nofltems: 2
TotalWeight: 0.300 TotalWeight: 0.300 TotalWeight: 0.300
DelllD: 882346 DelllD: 882346 DelllD: 882346

DellD : DellD

OrderLine: 112347

1.*

0..1

DellD : DellD

Delivery

|

Product: iPod classic
Nofltems: 1
TotalWeight: 0.200
DelllD: 882345

2 )

Case id: 91245
Activity: enter order line
Timestamp: 28-11-2011:08.15
OrderLinelD: 112347

Case id: 91245
Activity: secure order line
Timestamp: 29-11-2011:10.06
OrderLinelD: 112347
Product: iPod classic
Nofltems: 1
TotalWeight: 0.200
DelllD: 882345

When : DateTime

DellD : DellD

Delivery:882345

Successful : Bool

DelAddress : Address

Contact : PhoneNo

Attempt:882345-1

Attempt:882345-2 Attempt:882345-3

Case id: 91245
Activity: delivery attempt
Timestamp: 05-12-2011:08.55
DelllD: 882345
Successful: false
DelAddress: 5513VJ-22a
Contact: 0497-2553660

Case id: 91245
Activity: delivery attempt
Timestamp: 06-12-2011:09.12
DelllD: 882345
Successful: false
DelAddress: 5513VJ-22a
Contact: 0497-2553660

Case id: 91245
Activity: delivery attempt
Timestamp: 07-12-2011:08.56
DelllD: 882345
Successful: true
DelAddress: 5513VJ-22a
Contact: 0497-2553660

Delivery:882346

Attempt:882346-1

Case id: 91245
Activity: delivery attempt
Timestamp: 05-12-2011:08.43
DelllD: 882346
Successful: true
DelAddress: 5513XG-45
Contact: 040-2298761

Orderline instance

—

OrderLine:112345
e
Case id: 112345 Case id: 112345
Activity: enter order line Activity: secure order line
Timestamp: 28-11-2011:08.13 Timestamp: 28-11-2011:08.55
OrderLinelD: 112345 OrderLinelD: 112345
Product: iPhone 4G Product: iPhone 4G
Nofltems: 1 Nofltems: 1
TotalWeight: 0.250 TotalWeight: 0.250
DelllD: 882345 DelllD: 882345
Order:91245 <
&
Case id: 112345 Case id: 112345 Case id: 112345
Activity: create order Activity: pay order Activity: complete order
Timestamp: 28-11-2011:08.12 Timestamp: 02-12-2011:13.45 Timestamp: 05-12-2011:11.33
Customer: John Customer: John Customer: John
Amount: 100 Amount: 100 Amount: 100

Order

OrderID : OrderID

Orderline

Customer : CustID

OrderLinelD : OrderLinelD

OrderlID : OrderID

Amount : Euro

Product : ProdID

Created : DateTime

Nofltems : Posint

Paid : DateTime

TotalWeight : Weight

Completed : DateTime

Entered : DateTime

BackOrdered : DateTime

Secured : DateTime

DellD_ DellD

Attempt

DellD : DellD

When : DateTime

Successful : Bool

Address : Address

Delivery:882345

T

Attempt:882345-1 4\ Attempt:882345-2

Case id: 112345
Activity: delivery attempt
Timestamp: 05-12-2011:08.55
DelllD: 882345
Successful: false
DelAddress: 5513VJ-22a
Contact: 0497-2553660

4\ Attempt:882345-3

Case id: 112345
Activity: delivery attempt
Timestamp: 06-12-2011:09.12
DelllD: 882345
Successful: false
DelAddress: 5513VJ-22a
Contact: 0497-2553660

Contact : PhoneNo

Case id: 112345
Activity: delivery attempt

Timestamp: 07-12-2011:08.56

DelllD: 882345
Successful: true
DelAddress: 5513VJ-22a
Contact: 0497-2553660
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Order

OrderlD : OrderID

1.7

Orderline

OrderLinelD : OrderLinelD

Customer : CustID

Amount : Euro

Created : DateTime

Paid : DateTime

Completed : DateTime

Attempt

DellD : DellD

Conta

ths

OrderID : OrderID

Product : ProdID

Nofltems : Poslint

TotalWeight : Weight

Entered : DateTime

BackOrdered : DateTime

Secured : DateTime

DellD : DellD

1.7

0..1

Delivery

When : DateTime

Successful ; Bool

DellD : DellD

DelAddress : Address

Contact : PhoneNo




Order

OrderlD : OrderID

Orderline

OrderLinelD : OrderLinelD

Customer : CustID

Amount : Euro

Created : DateTime

Paid : DateTime

Completed : DateTime

Attempt

DellD : DellD

OrderID : OrderID

Product : ProdID

Nofltems : Poslint

TotalWeight : Weight

Entered : DateTime

BackOrdered : DateTime

Secured : DateTime

DellD : DellD

1.7

0..1

Delivery

When : DateTime

Successful ; Bool

DellD : DellD

DelAddress : Address

Contact : PhoneNo




We transformed this vision into a toolchain!

onprom.inf.unibz.it
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http://onprom.inf.unibz.it

Object-centric logs
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References

 Data preparation pipeline: onprom.inf.unibz.it

» Tutorial paper: OBDA for log extraction in process mining (https://
www.inf.unibz.it/~montali/papers/calvanese-etal-RW2017-onprom.pdf)

* Open-source OBDA engine developed at unibz: https://ontop-vkg.org/

* Our spin-off on virtual knowledge graphs: https://ontopic.ai/en/
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