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1. ȨɈɋɊɋɓɎɋɈ Process Mining 

1. ȸɎɕɡɍɆɊɆɝɐɔɘɔɖɡɋɒɔɌɓɔɖɋɞɎɘɢɕɖɎɕɔɒɔɟɎProcess Mining vs Data 

Mining

2. ȪɆɓɓɡɋ, ɓɋɔɇɛɔɊɎɒɡɋɊɑɥProcess Mining

3. ȵɖɎɓɜɎɕɡɕɔɑəɝɋɓɎɥɒɔɊɋɑɋɏɕɖɔɜɋɗɗɔɈ ɎɍɑɔɉɆɗɔɇɡɘɎɏ

4. ȳɔɘɆɜɎɎɊɑɥɔɕɎɗɆɓɎɥɎ ɈɎɍəɆɑɎɍɆɜɎɎɕɖɔɜɋɗɗɔɈ (DFG, BPMN, Petri 

nets Ɏ Ɋɖ.)

5. ȶɆɇɔɘɆɗ ɒɔɊɋɑɢɤɕɖɔɜɋɗɗɆ: 

1. ȩɋɓɋɖɆɜɎɥɈɆɖɎɆɓɘɔɈɎɗɕɔɑɓɋɓɎɥɕɖɔɜɋɗɗɆɗɔɉɑɆɗɓɔɍɆɊɆɓɓɔɏ

ɒɔɊɋɑɎ(play -out)/ ɗɎɒəɑɥɜɎɥ, 

2. ȵɔɑəɝɋɓɎɋɒɔɊɋɑɎɕɖɔɜɋɗɗɆɕɔɎɒɋɤɟɎɒɗɥɗɔɇɡɘɎɥɒ(play -

in/process discovery), 

3. ȳɆɑɔɌɋɓɎɋɍɆɕɎɗɋɏɔ ɗɔɇɡɘɎɥɛɓɆɒɔɊɋɑɢ, ɈɡɥɈɑɋɓɎɋ

ɓɋɗɔɔɘɈɋɘɗɘɈɎɏɖɋɆɑɢɓɡɛɊɆɓɓɡɛɒɔɊɋɑɎ, ɆɓɆɑɎɍ

ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎ(replay/log alignment/conformance 

checking/performance analysis).



ñɃɐɔɗɎɗɘɋɒɆò Process Mining
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ɃɘɆɕɡ ɕɖɎɒɋɓɋɓɎɥ Process Mining
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Ȩɔɕɖɔɗɡ ɓɆ ɐɔɘɔɖɡɋ ɒɔɌɋɘ ɕɔɒɔɝɢ ɔɘɈɋɘɎɘɢ Process Mining
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× ȰɆɐɔɒəɕɖɔɜɋɗɗəɓɆɗɆɒɔɒɊɋɑɋɗɑɋɊəɤɘɑɤɊɎ, ɕɔɗɖɆɈɓɋɓɎɤɗ ɕɖɋɊɕɔɑɆɉɆɋɒɡɒ

ɕɖɔɜɋɗɗɔɒ?

× ȩɊɋəɍɐɎɋɒɋɗɘɆɈ ɈɡɕɔɑɓɥɤɟɎɛɗɥɕɖɔɜɋɗɗɆɛ?

× Ȩ ɐɆɐɎɛɘɔɝɐɆɛɕɖɔɜɋɗɗɆɑɤɊɎɎɑɎɊɖəɉɎɋəɝɆɗɘɓɎɐɎɈɍɆɎɒɔɊɋɏɗɘɈɎɥɔɘɐɑɔɓɥɤɘɗɥ

ɔɘɕɖɋɊɔɕɖɋɊɋɑɦɓɓɔɉɔɕɖɔɜɋɗɗɆ?

× ȰɆɐ ɈɡɉɑɥɊɥɘɗɆɒɡɋɝɆɗɘɡɋɕəɘɎɕɖɔɛɔɌɊɋɓɎɥɕɖɔɜɋɗɗɆ- ɉɑɆɈɓɡɏɗɜɋɓɆɖɎɏ

ɈɡɕɔɑɓɋɓɎɥ(happy path)?

× ȰɆɐɎɋɚɆɐɘɔɖɡɈɑɎɥɤɘɓɆɈɔɍɓɎɐɓɔɈɋɓɎɋəɍɐɔɉɔɒɋɗɘɆɕɖɎɈɡɕɔɑɓɋɓɎɎɕɖɔɜɋɗɗɆ?

× ȲɔɌɓɔɑɎɕɖɋɊɗɐɆɍɆɘɢɕɖɔɇɑɋɒɡ(ɍɆɊɋɖɌɐə, ɔɘɐɑɔɓɋɓɎɋ, ɖɎɗɐɎ) ɊɑɥɕɖɔɜɋɗɗɔɈ Ɋɔ

ɎɛɍɆɈɋɖɞɋɓɎɥ?

× ȲɔɌɓɔɑɎɕɖɋɊɑɔɌɎɘɢɒɋɖɡɕɔɕɖɋɊɔɘɈɖɆɟɋɓɎɤɕɖɔɇɑɋɒ?

× ȰɆɐ ɑəɝɞɋɕɖɋɔɇɖɆɍɔɈɆɘɢɕɖɔɜɋɗɗɡɈ ɔɖɉɆɓɎɍɆɜɎɎ?

× é
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× ȵɔɑəɝɋɓɎɋɒɔɊɋɑɎɕɖɔɜɋɗɗɆɈɔɍɒɔɌɓɔɎɍɑɤɇɡɛɊɆɓɓɡɛ, əɕɔɖɥɊɔɝɋɓɓɡɛɈɔ

ɈɖɋɒɋɓɎ, ɔɇɖɆɍəɤɟɎɛɗɥɈ ɖɋɍəɑɢɘɆɘɋɖɆɇɔɘɡɎ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥɑɤɊɋɏ, ɒɆɞɎɓ, 

ɕɖɔɉɖɆɒɒɓɔɉɔɔɇɋɗɕɋɝɋɓɎɥ, ɋɗɑɎɎɍɊɆɓɓɡɛɒɔɌɓɔɕɔɑəɝɎɘɢɗɑɋɊəɤɟɎɋ

ɕɋɖɋɒɋɓɓɡɋ:

× ɊɆɘɆ/ɈɖɋɒɥɗɔɇɡɘɎɥ( timestamp ) - ɔɇɥɍɆɘɋɑɢɓɡɏ

× ɊɋɏɗɘɈɎɋ/ɆɐɘɎɈɓɔɗɘɢ(activity_id ) - ɔɇɥɍɆɘɋɑɢɓɡɏ

× ɎɊɋɓɘɎɚɎɐɆɘɔɖɐɔɓɐɖɋɘɓɔɏɜɋɕɔɝɐɎɗɔɇɡɘɎɏɈ ɖɆɒɐɆɛɔɊɓɔɉɔɣɐɍɋɒɕɑɥɖɆ

ɕɖɔɜɋɗɗɆ(case_id ) - ɔɇɥɍɆɘɋɑɢɓɡɏ

× ɎɓɊɎɐɆɘɔɖɌɎɍɓɋɓɓɔɉɔɜɎɐɑɆ( lifecycle_id ) ɊɋɏɗɘɈɎɥ/ɆɐɘɎɈɓɔɗɘɎ- əɗɑɔɈɓɔ

ɔɕɜɎɔɓɆɑɢɓɡɏ(ɒɔɌɋɘɇɡɘɢɗɚɔɖɒɎɖɔɈɆɓɎɗɐəɗɗɘɈɋɓɓɔɊɑɥɕɖɔɗɘɡɛɗɑəɝɆɋɈ)

× ɎɊɋɓɘɎɚɎɐɆɘɔɖɣɐɍɋɒɕɑɥɖɆɆɐɘɎɈɓɔɗɘɎ(activity_instance_id ) - əɗɑɔɈɓɔ

ɔɕɜɎɔɓɆɑɢɓɡɏ

× ɖɋɗəɖɗ( resource_id ), ɎɗɕɔɑɢɍəɋɒɡɏɕɖɎɈɡɕɔɑɓɋɓɎɎɊɋɏɗɘɈɎɥ/ɆɐɘɎɈɓɔɗɘɎ-

ɔɕɜɎɔɓɆɑɢɓɡɏ

× ɕɖɔɝɎɋɆɘɖɎɇəɘɡ(ɗɘɔɎɒɔɗɘɢ, ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢɎ ɘ.ɕ.) - ɔɕɜɎɔɓɆɑɢɓɔ
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ȲɔɊɋɑɢ ɊɆɓɓɡɛ
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ȵɖɎɓɜɎɕɡ ɕɔɑəɝɋɓɎɥ ɒɔɊɋɑɋɏ ɕɖɔɜɋɗɗɔɈ Ɏɍ ɑɔɉɆ ɗɔɇɡɘɎɏ -
Process Discovery
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Traces:

1: ABDD

2: BAA

3: ACDEF

Å Alpha miner

Å Inductive miner

Å Heuristics miner

Å Fuzzy miner

Å Directly -follows miner

Å Social Network miner

Å Evolutionary Tree Miner

Å Split Miner

Å é



ȵɖɎɓɜɎɕɡ ɕɔɑəɝɋɓɎɥ ɒɔɊɋɑɋɏ ɕɖɔɜɋɗɗɔɈ Ɏɍ ɑɔɉɆ ɗɔɇɡɘɎɏ -
Process Discovery
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Direct Succession: x>y, ɋɗɑɎ, Ɉ ɐɆɐɎɛ-ɘɔ
ɗɑəɝɆɥɛ, ɍɆɆɐɘɎɈɓɔɗɘɢɤx ɗɑɋɊəɋɘy.
Causality: x->y, ɋɗɑɎx>y, ɓɔɓɋy>x.
Parallel: x||y, ɋɗɑɎx>y Ɏ y>x.
Unrelated: x#y , ɋɗɑɎ!(x>y) Ɏ !(y>x)

Traces:

1: ABDD

2: BAA

3: ACDEF

4: ABDD

5: ACDEF

6: ABDD

L1 = [<A,B,D,D>^3, <A,C,D,E,F>^2, <B,A,A>]

A>B
B>D
D>D
B>A
A>A
A>C
C>D
D>E
E>F

A||B
B||A

B->D
D->D
A->A
A->C
C->D
D->E
E->F

A B C D E F

A < -> || -> # # #

B || # # -> # #

C < - # # -> # #

D # < - < - < ->
->

ð>>
#

E # # # < - # ->

F # # # # < - #



ȳɔɘɆɜɎɎ Ɋɑɥ ɔɕɎɗɆɓɎɥ Ɏ ɈɎɍəɆɑɎɍɆɜɎɎ ɕɖɔɜɋɗɗɔɈ
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×Deterministic/non -Deterministic Finite State Automata

×Petri Nets

×YAWL (Yet Another Workflow Language)

×BPMN (Business Process Model and Notation)

×C-nets

×Process Trees

×é



ȳɔɘɆɜɎɎ Ɋɑɥ ɔɕɎɗɆɓɎɥ Ɏ ɈɎɍəɆɑɎɍɆɜɎɎ ɕɖɔɜɋɗɗɔɈ
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ȳɔɘɆɜɎɎ Ɋɑɥ ɔɕɎɗɆɓɎɥ Ɏ ɈɎɍəɆɑɎɍɆɜɎɎ ɕɖɔɜɋɗɗɔɈ- Petri Nets
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ȳɔɘɆɜɎɎ Ɋɑɥ ɔɕɎɗɆɓɎɥ Ɏ ɈɎɍəɆɑɎɍɆɜɎɎ ɕɖɔɜɋɗɗɔɈ - Petri
Net , BPMN, DFG
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Wil Van der Aalst, RWTH Aachen University: A Practitioner's Guide to Process Mining: Limitations of the Directly-Follows Graph



ȶɆɇɔɘɆ ɗ ɒɔɊɋɑɢɤ: Play - out
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Traces:

ABDD

BAA

ACDEF

ABDEF

ABD

BD

BDD

BDEF

ACDD

A

AA

AACD

AACDED

AACDD

AACDDEF

AABABDED

ABACD

ABACDD

ABACDDE

D

ABACDEF

é



ȶɆɇɔɘɆ ɗ ɒɔɊɋɑɢɤ: Play - in

16

Traces:

ABDD

BAA

ACDEF

ABDEF

ABD

BD



ȶɆɇɔɘɆɗ ɒɔɊɋɑɢɤ: Replay/conformance checking
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Traces:

1: ABDD

2: BAA

3: ACDEF

Trace: ACDEDF

A

C

D
E F

A

C

D

E

D

F



ȶɆɇɔɘɆɗ ɒɔɊɋɑɢɤ: Replay/conformance checking + 
performance checking
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Traces:

1: ABDD

2: BAA

3: ACDEF

A:00:40

C:01:00 E:01:28 F:01:33

D:01:20

Traces:

1: ABDD

2: BAA

3: ACDEF

A:00:40

C:01:00 E:02:35 F:02:40

D:02:00



A

C

B
D

E F

ȶɆɇɔɘɆ ɗ ɒɔɊɋɑɢɤ: Conformance checking - alignments
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Traces:

ABDD

BAA

ACDEF

ABDEF

ABD

BD

ACEF

ACBDEF

A

FC E

D - ʥʝʪʚ ʣʦʛʝ, ʥʦʝʩʪʚɹ 

ʤʦʜʝʣʠ

1) ʚ ʤʦʜʝʣʠʥʝʪʨʝʙʨʘCB

2) ʉ ʝʩʪʚɹ ʣʦʛʝ, ʥʦʥʝʪʚ ʤʦʜʝʣʠ: 

ABDEF

3) B ʝʩʪʚɹ ʣʦʛʝ, ʥʦʥʝʪʚ ʤʦʜʝʣʠ: 

ACDEF



ȰɆɝɋɗɘɈɔ ɒɔɊɋɑɎ: ɒɋɘɖɎɐɎ Ɏ Conformance Checking
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× ɸʣʛʦʨʠʪʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝʜʣʧ̫ʦʣʫʯʝʥʠʷʤʦʜʝʣʠʠʟʣʦʛʦʚʩʦʙʳʪʠʡʠʤʝʶʪʥʝʜʦʩʪʘʪʢʠ: ʤʦʜʝʣʴ

ʤʦʞʝʪʦʧʠʩʳʚʘʪʴʧʦʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝʥʘʩʘʤʦʤʜʝʣʝʦʪʩʫʪʩʪʚʫʝʪ, ʘ ʪʘʢʞʝʤʦʞʝʪʠʩʢʣʶʯʘʪʴ

ʧʦʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝʥʘʩʘʤʦʤʜʝʣʝʠʤʝʝʪʤʝʩʪʦ.

× ɺ ʩʚʷʟʠʩ ɻʪʠʤʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤʚʦʟʥʠʢʘʝʪʧʦʪʨʝʙʥʦʩʪʴʚ ʦʮʝʥʢʝʢʘʯʝʩʪʚʘʧʦʣʫʯʝʥʥʦʡʤʦʜʝʣʠ.

× ɼʣʦ̫ʮʝʥʢʠʢʘʯʝʩʪʚʘʝʩʪʥɹʝʩʢʦʣʴʢʦʤʝʪʦʜʠʢʦʮʝʥʢʠʠ ʤʝʪʨʠʢ.

× ʄʝʪʦʜʠʢʘlog-conformance checking ʧʦʟʚʦʣʷʝʪʩʨʘʚʥʠʪʴʨʘʩʭʦʞʜʝʥʠʝʤʝʞʜʫʣʦʛʦʤʠ ʧʦʣʫʯʝʥʥʦʡ

ʤʦʜʝʣʴʶ.

× ʄʝʪʦʜʠʢʘmodel-conformance checking ʧʦʟʚʦʣʷʝʪʩʨʘʚʥʠʪʴʧʦʣʫʯʝʥʥʫʶʤʦʜʝʣʴʩ ɻʪʘʣʦʥʥʦʡ

ʤʦʜʝʣʴʶ, ʝʩʣʠʪʘʢʘʷʠʤʝʝʪʩʷ. ʊʘʢʞʝʤʦʞʥʦʩʨʘʚʥʠʚʘʪʴʤʦʜʝʣʠ, ʧʦʣʫʯʝʥʥʳʝʥʘʨʘʟʥʳʭʣʦʛʘʭ

ʩʦʙʳʪʠʡ, ʧʦʣʫʯʝʥʥʳʭʠʟʪʦʡʞʝʩʠʩʪʝʤʳ.




