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The goal of booking both the flights and the rental car in a single transaction was to
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As a "process miner”, traveling and visiting other countries is interesting. One gets to

avoid precisely the above. It is very clear that both problems are process-related. |
suspect that the first problem was a system-to-system error and that the second
problem was an organization-to-organization error,

=]

witness processes. Often, we do not witness a process until it goes wrong. Here is an
example: We had a wedding in Sussex over the weekend, flying to London Gatwick
and then traveling by rental car from there. We had booked the flights and the rental
car with easylet in one booking. This should be the convenient way, but we

In any case, #Easylet, you can do better!! Using #ProcessMining. you can identify
and address these issues yourself without losing customers.

experienced two "process problems”.

Use process mmmg
_to avoid this!

First, our easylet car reservation was cancelled without notifying us. | found out
when double-checking a few days before, although | had paid for the car. Nothing

was refunded, and no message was sent. The staff member who assisted us was very
friendly and helpful, and was able to recreate the reservation. It is unclear why this
has happened. We were lucky to find a phone number and be able to talk to a
person who could see that this was an error and who recreated our reservation (we
had already paid months ago and got a confirmation that all was OK). Based on the
person's response, it seemed to be a recurring problem. I'm sure that with a chatbot,

we would not have resolved this.

Second, our easylet flight to London Gatwick got delayed by one hour. This is not a
problem in itself. However, this derailed our car booking again! Although we booked
both the flight and the car via easylet and never entered a time ourselves, our car
reservation had expired. The staff at the rental office were very friendly and helpful
in resolving this issue. They called the easylet car rental helpdesk. However,

the easylet helpdesk insisted that it was my fault. | should have informed Easylet
that their own flight was delayed! This is an incredible rudeness. How can a company
that causes a delay and sends me multiple text messages that the flight is delayed,
blame me for not informing them? It was clear that this was another recurring
problem. Many flights get delayed, but easyJet subcontracts car rental to another
car rental agency under very strict conditions (a car should be picked up at a specific
time, otherwise the booking expires). The customer who booked flights and a car
with easylet is the victim and may need to pay twice or undergo a lengthy and
painful refund process.




@ ChatGPT

@  ChatGPT

What can | help with?

I'm responsible for easylet car rental. We get many complaints via Linkedin of our
customers. Also the car rental partners complain report frequent booking-related
problems. Car rental bookings get lost and many customers that book a car rental
ask for a refund because the reservation expired or other problems. What is causing
these problems and how to address it?
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Create Imagine a customer landing in Barcelona — their flight booking object reached status

central “completed,” but the car booking object expired because the confirmation event never
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ChatGPT can make mistakes. Check important info. See Cookie Preferences.



@ Car rental booking issues

®

ChatGPT 5

How can you give this analysis and advice without having
any data about my booking process?

That's a very good and fair question — and exactly the kind of skepticism that a data-

driven person should have.

Here's how | can still give a meaningful diagnosis and improvement plan, even without

seeing your actual data:

1. Pattern Recognition from Industry Archetypes

What | described isn't a random guess — it's based on recurring patterns observed across
many airline-branded or OTA-powered car rental integrations.

I've seen the same types of failures at:

* Airline-aggregator integrations (e.g., Ryanair < CarTrawler, Lufthansa « Avis, etc.)

* Online travel agencies (e.g., Expedia, Booking.com, Kiwi.com).

In these cases, 80-90 % of booking issues stem from the same structural causes: fragile
APl links, non-transactional flows, and missing end-to-end visibility.
So what | did was apply an indusiry process archetype — a model that predicts where

breakdowns typically occur in this kind of system.

2. Inference from the Symptoms You Mentioned

Your short description actually contains diagnostic signals.

* “Bookings get lost” — indicates event propagation or confirmation issues.

* “Reservation expired” — points to session handling or delayed confirmation.

* “Refund requests” — shows payments succeeded where reservations didn't.

*  “Partners complain” — signals inconsistency between your and their systems.

From these symptoms alone, one can infer that the problem lies in data synchronization

between systems rather than, say, UX or pricing.

It's like a doctor who hasn't done lab tests yet but recognizes a classic pattern of

symptoms. J

ChatGPT can make mistakes. Check important info. See Cookie Preferences.
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5. Experience-Based Baseline

Because I've been trained on large corpora of operational IT and travel-industry process
cases, | can generalize what tends to fail when customers and partners both complain
simultaneously about “lost bookings.”

That's not guesswork — it's pattern-based reasoning grounded in domain data.

% How to Turn This into a Data-Driven Diagnosis

If you want to move from educated diagnosis to evidence-based root cause analysis,
here's how:
1. Collect event data from:
* easylet booking front-end
* aggregator APl logs
* partner confirmation logs
* payment/refund systems
. Construct an object-centric event log linking Booking , Payment,

PartnerReservation .
Run process discovery and conformance analysis to quantify where and when
bookings disappear.

. Validate or refute the hypotheses | outlined.

So

L Without your data, | can identify probable systemic fault patterns and design
diagnostic frameworks.

L With your data, we can measure and prove which specific root causes actually affect

easylet's car rental process.

Would you like me to outline how to collect the minimal event data set (fields, objects, and

sources) you'd need to run that analysis pro L Ty? That would bridge this conceptual

diagnosis to a concrete data plan.

ChatGPT can make mistakes. Check important info. See Cookie Preferences.
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Example
Illustrating the gap



176 BPMN models (available for all via intranet.rwth-aachen.de)
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176 BPMN models (available for all via intranet.rwth-aachen.de)

RWTH-Wandkalender erhalten
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Reality (deliberately made unreadable)

One payment coffee break summer school €995

xSuite = invoice processing
software for SAP

16 persons from RWTH involved (on average 3 interactions per person, 6 weeks duration)




Reality (deliberately made unreadable)

Zeitstempel
Benutzer-ID
20220721141725
PY105196
20220721214009
CS619806
20220803135655
QK647033

20220803135655
QKB47033

20220803135659
WF-BATCH
20220803135703
WF-BATCH
20220803135707
WF-BATCH
20220804071646
0C303519
20220804071646
0OC303519
20220804073814
0OBB853475
20220804073814
0OB653475
20220804084550
TC561794
20220804084551
TC561794
20220804120437

Logtext
Log-Ergebnis Workitem
Zurtck zur Fachliche Prifung
000000000000
XI - Beleg gepriift. Level 001
RELEASED 000047323520
XI - Document released. Level 001
MORE 000047340243

---> ltem: 000000 0001
MORE 000047340243

X| - Document released. Level 002
RELEASED 000048012987
XI - PO approved. Level 001

MORE 000048013000
XI - PO approved. Level 002
RELEASED 000048013029
XI - Beleg weitergeleitet. Empfanger:
FORWARD 000048013071
—

FORWARD 000048013071
XI - Beleg weitergeleitet. Empfanger:
FORWARD 000048036576
—

FORWARD 000048036576
Xl - Beleg weitergeleitet. Empfanger:
FORWARD 000048038428
-——2

FORWARD 000048038428
XI - Beleg weitergeleitet. Empfanger:

Benutzername

One payment coffee break summer school €995

A NONOGAEADNDNOOIW

16 persons from RWTH involved (on average 3 interactions per person, 6 weeks duration)
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New Gartner Magic Quadrant
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Trends: OCPM & Al

"One of the major trends in process mining will be object-centric
process mining. OCPM shifts focus from single-case analysis to a
multi-object perspective, enabling enterprises to track various
entities like customers, products, or services and their interactions
within processes. This approach provides a richer view of operations,
facilitating deeper insights into complex relationships and
dependencies. By integrating object-centric capabilities, process
mining platforms can enhance workflow optimization, resource
allocation and customer experiences. Currently, we see an increase in
interest from our end users who are mature in their process mining
journey. They are likely to benefit from the expanded possibilities
offered by the OCPM approach.’

"Double-digit growth of the process mining market continues, but the
main usage patterns - and the role of process mining in the
technology portfolio - are evolving. Process mining has transitioned
from being a tool for simple process visualization and diagnostics to
becoming a critical component in the development of complex,
mission-critical business process improvements.”



OCPM




Some LLM
Experiments



Thanks to Alessandro Berti, Humam Kourani,
and others from the RWTH PADS & FIT team
for their work on LLM+BPM topics.



A Naive Approach

DFG i i
Variants | :
Etc. Abstraction !
. of the Event
' Data |
: ! Large Language :
i i Model {Textual InS|ghtsJ
. User Inquiry
k / Alessandro Berti, Daniel Schuster, Wil M. P. van der Aalst:

Abstractions, Scenarios, and Prompt Definitions for Process Mining with
LLMs: A Case Study. Business Process Management Workshops 2023:

427-439



Pre LLM

A natural language querying interface for process mining

Table 8 Experimental results

Result Count Ratio
Luciana Barbieri'® . Edmundo Madeira' - Kleber Stroeh? - Wil van der Aalst™*

Understood 304 63.9%

Answered 266 55.9%

Partially Understood 42 8.8%
Abstract Partially Answered 42 8.8%
In spite of recemt advances in process mining, making this new technology No match 67 14.1%
ax:lcessible o nfm-technicn] ulsers Femnl:ns a chn.llen.ge_ Process maps and dasl'llbcmrd.s Wrong match 63 13.2%
still seem to frighten many line of business professionals. In order to democratize this

Total 476 100.0%

technology, we propose a natural language querying interface that allows non-technical
users to retrieve relevant information and insights about their processes by simply asking
questions in plain English. In this work we propose a reference architecture to support
questions in matural language and provide the right answers by integrating to existing
process mining tools. We combine classic natural language processing techniques (such
as entity recognition and semantic parsing) with an abstract logical representation for
process mining queries. We also provide a compilation of real natural language questions
and an implementation of the architecture that interfaces to an existing commercial tool:
Everflow. We also introduce a taxonomy for process mining related questions, and use
that as a background grid to ana-lyze the performance of this experiment. Finally, we
point to potential future work oppor-munities in this field.

< =
Event Log

Keywords Process mining - Process querying - Natural language interface - Taxonomy Text Interface

Process Mining Tool
(e.g. Everflow
NL question Process Mining)

~

Pre-processing and FRSGCANCRUEIEEEIC

<

Tagging

54 Luciana Barbieri Tagged NL guestion text

luciana barbier & ic.unicamp_br W

Edmundo Madzira . . Event log metadata
edmundo@ic.unicamp.br Semantic ParSlng €
Kleber Stroch

kleberstroeh & pega.com

Wil van der Aalst Logical representation

widaalst @ pads.rwth-aachen.de

Logical representation

Pega Systems, Sao Paulo, Brazil Operation Execution B " Toﬁfhallgtgirr%ce
za Systems, 530 Paulo, Braxi Response data

Fig.2 Process mining natural language querying interface architecture (Barbieri et al. 2021)

Response

Institute of Computing, University of Campinas. Campinas, Brazil

Chair of Process and Data Science, RWTH Aachen University, Aachen, Germany
Fraunhofer Institnte for Applied Information Technology FIT, Sankt Augusting, Germany



With LLM
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An LLM-Based Q& A Natural Language
Interface to Process Mining

Luciana Barbieri'™®, Kleber Stroeh®, Edmundo R. M. Madeira'®.
and Wil M. P. van der Aalst*(®

! Institute of Computing, University of Campinas, Campinas, Brazil
{luciana.barbieri,edmundo}@ic.unicamp.br
2 Pegasystems, Sac Paulo, Brazil
kleber.stroah@pega.com
F RWTH Aachen University, Aachen, Germany
wwvdaalst@pads.rwth-aachen.de

Abstract. Process Mining has come a long way to meet the needs of
organizations that must optimize their operations. However, its use is
still driven by technical users who can interpret process maps, models,
graphs and other types of analyses. Business users, on the other hand,
frequently report being intimidated by Process Mining tools” interfaces
and not knowing “what to do next”. An alternative to address this issue is
providing more fluid and friendly interfaces for non-technical users based
on natural language querving. Recent advances in Large Language Mod-
els (LLMs) have expanded the horizon for such interfaces. In this work
we propose A new strategy to combine LLM capabilities with a frame-
work for a natural language question-and-answer interface to Process
Mining, which combines the flexibility of the former with the scalability
and precision of the latter. We expand upon previous works in the area
to research the dimensions of flexibility, generalization, scalability and
precision. Finally, we implement such an LLM-enhanced framework and
test it against a real-life compilation of questions to compare the perfor-
mance of LLAM-based, non LLM-based and hybrid implementations and
point to directions in this field of research.

Keywords: Process Mining « Process Querying « Natural Language
Interface + Large Language Models

1 Introduction

Process Mining has evolved into a mature discipline with deep impact in orga-
nizations worldwide. According to Markets and Markets, it is expected to reach
a value of 17SD 12.1 billion by 2028 at a compound annual growth rate (CAGR)
of 45.6% [13]. This growth could be further accelerated if business users joined
the forces of technical users in leveraging Process Mining technologies in their
daily operations. However, they often report difficulties in using the technol-
ogy, citing challenges in making sense of process maps, dashboards and other
representations used by tools.

€ The Author(s) 2025
A. Delgado and T. Slaats {Eds. ): ICPM 2024 Workshops, LNBIFP 533, pp. 5-17, 2025,
httpe: f fdoiorg/ 101007 /9T8. 303 1.8 2225.4_1

LLM
(e.g. GPT-4)

Process Mining Tool
......... (e.g. V)

Event log metadata

GPT-b

4

Semantic
Event log metadata

Response Logical reprasentation

Tool Interface

Operation Execution W

Mapping

Response data
Event log metadata

Fig. 2. Hybrid Architecture Overview

Table 2. Experimental Results.

Parsing Approach|Passed

Partially Passed|Failed

Rule-based

302 (48.71%)|125 (20.16%) |193 (31.13%)

GPT-based

376 (60.65%)[108 (17.42%) |136 (21.94%)

Hybrid

Ground truth

(
350 (56.45%)(153 (24.68%)  |117 (18.87%)
524 (84.52%)(96 (15.48%) [0 (00.00%)




Using LLMs for text or log to model: ProMoAIl and the like

process description
in natural language

\ feedback

Prompt Engineering

role prompting, knowledge injection,
few-shots, negative prompting

Model Generation

extraction of executable code from response,
execution in a controlled environment,
compliance checking

successful?

es
— process model « = [automated

validation]

no (e.g., execution error or invalid model)

Error Handling

prompting the LLM to fix the error

Model Refinement

prompting the LLM to integrate feedback

Automatically generates BPMN and Petri Net
models from natural language descriptions.

Supports different Al providers (Google,
OpenAl, DeepSeek, Anthropic, Deepinfra,
Mistral Al).

Supports multiple input types: text, existing
models, and event data.

ProMoAl transforms the generated POWL
models into Petri nets and BPMN models

Uses POWL for robust, sound model
generation (no deadlocks or unreachable
steps).

Internal error handling mechanism.

Iterative refinement loop allows users to
improve models based on feedback.

« Humam Kourani, Alessandro Berti, Daniel Schuster, Wil M. P. van der Aalst: ProMoAl: Process Modeling with Generative Al. IJCAI 2024: 8708-

8712

« Humam Kourani, Alessandro Berti, Jasmin Henrich, Wolfgang Kratsch, Robin Weidlich, Chiao-Yun Li, Ahmad Arslan, Daniel Schuster, Wil M. P.
van der Aalst: Leveraging Large Language Models for Enhanced Process Model Comprehension. CoRR abs/2408.08892 (2024)



ProMoAI: Process Modeling with Generative Al

Process Modeling with Generative Al

Configuration ~

Choose Al Provider: (3)

Google 0O Openal DeepSesk Anthropic Deepinfra Mistral Al
Enter the Al model name: ) AP key:
gpt-4.1 . A R R SRR &>

Select Input Type:

O Text Model Data

For process modeling, enter the process description:

Throughout the entire lifecycle, performance metrics are captured in real time and fed into a
monitoring dashboard, enabling proactive intervention, SLA tracking, and strategic optimization

initiatives across the organization. Select a view:

BPMN v
Run

View Image ~

Humam Kourani, Alessandro Berti, Daniel Schuster, Wil M. P. van der Aalst: Process
Modeling with Large Language Models. BPMDS/EMMSAD@CAISE 2024: 229-244



ProMoAI: Process Modeling with Generative Al

Feedback:

model the item selection using an activity
"Select Item" that can be repeated

Select Input Type:

O Text Model Data
Update Model
For process modeling, enter the process description:
The user starts an order by logging in to their account. Then, the user simultaneously selects the Feedback History ~
items to purchase and sets a payment method. Afterward, the user either pays or completes an
installment agreement. After selecting the items, the user chooses between multiple options for [1] the reward selection can be skipped
a free reward. Since the reward value depends on the purchase value, this step is done after ) ) .
selecting the items, but it is independent of the payment activities. Finally, the items are [2] model the item selection using an
delivered. The user has the right to return items for exchange. Every time items are returned, a activity "Select Item" that can be
new delivery is made. repeated

Run

Select a view:

Export Model

BPMN v

Download BPMN Download PNML

View Image A

S ey T T
‘ Choose free reward

Return items for exchange




Example

Listing 3: Textual description for process p9 (644 characters, 97 words).

undergoes various
Feedback from the
accordingly. If a
process ends when
discarded.

The process starts with identifying an idea for a new product or improvement to an
existing one. The R\&D team conducts initial research and feasibility studies,
followed by drafting design concepts. After selecting a promising design, a
prototype is built using available materials and resources. The prototype

tests to assess its functionality, safety, and market potential.
testing phase is collected, and the prototype may be refined
refinement i1is needed, then the testing phase 1is reinitiated. The
the prototype is either approved for further development or




Example

?

| Tdentify idea for new product or improvement

Cenduct feasibility sh.ldiesl |Cmd11-:l initial research

|Dn3ﬂ desizn cmceptsl
:

|Se1ect pronusing design

Test s *-—"—[—esl finctiomality | | Test masket potential
M\% Pd |
| Collect feedback from testing phase |
|Apprm‘e prototype for firther development | | Discard prototype |

(a) Ground truth (Score 0.98)

|Id-em:i:l‘y tdea for new product or improvement |

.
| Conduct initial research |

| Conduct feasibility studies |

|Diafl design concepts |

[ Select promising design |

Build prototype

——

Test market poteuTi_;i| |Test flm-:tiou.a]it}'| |Test safetyl |
1
3

| Collect feedback from testing phase |
|

{
Refine prototype

Discard prototype | | Approve prototype for firther development

(b) Generated with O1-Mini (Score 0.97)

Fig. 3: Ground truth and LLM-generated process models for process p9.



Evaluation

° stq rt With grou nd truth mOdels, i.e., pqirs Of Table 2: Error handling performance metrics.

Avg. Num. Num. Cas Num. Cas rith Num. Cases

m Od e I q n d text. Model I:eraticl)lr]:sl Wit;-:gl].lt Eibl‘ei‘s All:tlE-Adajfsil‘;;n}[ Wi}cll?lFailE:lSrfs
Claude-3.5-Sonnet 1.35 16 0 0
. . . 01-Mini 1.4 14 0 0
- Compare the original model with the Ol-Previess 11 0 0
R . R gg%lrilfl.ofPro—OOZ ;g: 193 g 8

_do .25
generated model (e.g., using a combination Ll 1405B- st ; ) 0
° ° ° ° Mistral-Large-2 2.6 10 0 0
Of s I m u Iqt I o n q nd p rocess m I n I ng) R Llama-3.2-90B-Vision-Instruct 2.95 8 0 0
Gemini-1.5-Flash-002 3.3 4 0 0
Mixtral-8x22B 3.6 10 3 1
H GPT-4 3.9 2 0 0
- Background knowledge can backfire! Codenta : 2 1
GPT-40-Mini 4.05 6 3 0
Reve rse the trq ces mOdeI etc Llama-3.1-Nemotron-70B-Instruct 4.05 3 1 0
I I ° Qwen2.5-72B-Instruct 4.65 4 2 0
Wizard LM-2-8x22B 5.2 8 5 0
' Provide shipping information |
.—-I Log in to ordering system H Choose items from available products }——<F%{ Select preferred delivery options }—j\<4>—-{ Complete payment H Confirm order H Deliver package to customer }—-O
- 1

\" Review order details [’/

(b) Gemini-1.5-Pro-002 (Standard Prompt): Reordered based on domain knowledge.

‘ Select preferred delivery options |

B = '// - - - - - o - - - . .
.—-| Deliver package to the customer H Complete payment ——I Confirm order o Provide shipping information Choose items from available products H Log in into the ordering system }——O

S . —
ﬂ] Review order details

(c) Gemini-1.5-Pro-002 (Strict Prompt): Adhered to textual description.



AIPA: A Tool for Process Querying

TETEE

<) The "X" symbol, referred to as an Exclusive
Gateway, is used to represent decision points in the
X process where only one of multiple possible paths
can be taken. It's like a branching logic where the
process flow chooses only one route based on
certain conditions or criteria. For instance, in the
described process, the decision of whether a credit

Choose BPMN Model
credit-scoring-asynchronous.bpmn
*  Provides a natural language interface for querying and
. BPMN Model Chat About the Uploaded Model @
understanding BPMN models.
[
. . . g — L ) Hello! | Al assistant. H | assist
e Supports voice input and output for intuitive Y (_cl’j . . it e
interaction. s @ -@ ~
. i - |
*  Allows users to select specific parts of a model for © ! | _
focused analysis. ' | I S
! O I In thi ft ing if a credi
*  Facilitates interactive dialogue, maintaining | g : s i
H H ' ! ! reported and further detailed scoring is performed
conve rsatlon hIStory' : : : o before eventually sending the score.
: : | A
[l | I
| I |
|
|
|
|
|
|
|

compute credit
score (level 2)

Kourani, Humam, et al. "Leveraging Large [Eagrenn o masewmen
Language Models for Enhanced Process o
Model Comprehension." arXiv preprint UG 7y y00 mecsace. (4] 4]

arXiv:2408.08892 (2024).



Benchmarking LLMs for Process Mining Tasks

The benchmark includes different categories of tasks:

« Category 1: Assesses the contextual understanding of the LLM in process mining tasks. Various
tasks, such as case ID inference, contextual splitting of activity labels, and defining high-level
events, are considered.

« Category 2: Evaluates the LLM’s ability to perform conformance checking and anomaly detection,
starting from textual descriptions, event logs, or procedural process models.

« Category 3: Tests the LLM'’s capacity to generate and modify declarative and procedural process
models.

« Category 4: Measures the LLM'’s process querying abilities, encompassing both procedural and
declarative process models.

« Category 5: Examines the LLM’s ability to generate valid hypotheses and questions based on the
provided artifacts.

« Category 6: Assesses the LLM'’s ability to identify and propose solutions for unfairness in
processes.

« Category 7: Evaluates the LLM’s ability to read and interpret process mining diagrams.

« (Category 8: Evaluates the LLM’s ability to perform process optimizations in popular scenarios.

Alessandro Berti, Humam Kourani, Hannes Hafke, Chiao-Yun Li, Daniel Schuster:

Evaluating Large Language Models in Process Mining: Capabilities, Benchmarks, and Evaluation
Strategies. BPMDS/EMMSAD@CAISE 2024: 13-21 https://github.com/fit-alessandro-berti/pm-Ilim-
benchmark



A score in the range 24-29 is considered sufficient; a score in the range 29-34 is considered fair; a score in the range 34-40 is considered
good; and a score =40 is considered excellent.

Benchmarking LLMs for Process Mining Tasks

Overall Leaderboard (1-shot; gemini-2.5-pro used as a judge)

Model Score os LRM PCo cC PMo PQ HG FA OPT & Vi
. N & =]
gemini-2.5-pro-thinkhigh 42.4 X [/ 6.4 8.3 5.2 56 62 6.0 4.6 4.7
L. A A . gemini-2.5-pro-thinklow 422 X | B 5.7 ¥ 5.3 5.5 6.1 # # #
gemini-2.5-pro-thinkhigh => 42.4 points e & 4-7 S
cat05_07_question_interview 8.4 . L b= =
Question Score gemini-2.5-flash-thinkhigh 41.0 X V] 6.1 8.3 48 5.4 62 5.5 a7 5.1
cat06_01_bias_text 10
cat01_01_case_id_inference 7.75 03-pro-2025-06-10 39.9 X ] 6.2 7.7 5.3 5.2 5.3 5.9 43 5.0
cat06_02_bias_event_log 9.6
cat01_02_activity_context 55 Grok-3-beta-thinking-20250221 385 X [4 :?9 6.9 i 38 43 59 39 0.0
cat06_03_bias_powl 3.4 - :
cat01_03_high_level_events 9.6 - hia ool 377 - - . . . s o . . 00
. cat06_04_bias_two_logs 9.6 e ' ' ’ ’ ' ’ ‘ ’ ’
cat01_04_sensor_recordings 2k grok-3-mini-high 377 ¥ @ 65 6.6 52 49 49 57 40 0.0
cat06_05_bias_two_logs_2 3.4
cat01_05_merge_two_logs 6 gemini-2.5-flash-nathink 372 X | X | 58 7.1 34 5.1 5.5 57 46 48
cat06_06_bias_mitigation_declare 7 ) .
cat01_06_system_logs 7.75 5 7 t ks phi4-reasoning 37.0 = v 6.2 6.5 47 43 6.1 55 38 0.0
cat01_07_interv_to_pseudo_bpmn a4 as SHLLE LI e 7T b qwen-qwg-32b-nostepbystep 367 B | 8 | 57 6.4 59 45 43 5.6 3.7 0.0
cat07_01_ocdf 5.5 ini-2.5- _lite-thinkhi
catO‘I_OS_tables_to_log 10 U g gemini-2.5-flash-lite-thinkhigh 36.4 » | 5.5 71 43 43 5.6 5.2 43 4.0
= == cat07_02_bpmn_orders 4.5 qwen-gwq-32b-stepbystep 35.6 = ] 5.6 6.7 4.3 4.6 5.0 5.5 3.9 0.0
cat02_01_conformance_textual 9.6 - -
. t07_03_b dispatch 7.75
cat02_02_conf_desiderata 7.75 catl/_bs_bpmn_dispatc
L]
cat02_03_anomaly_event_log 84 B 28 ] ] 7 L LM vq rlq nts -
cat02_04_powl_anomaly_detection 9.6 cat07_05_proclets %6
cat02_05_two_powls_anomalies 10 cat07_06_perf_spectrum e
gpt-3.5-turbo 200 X X 37 3.8 1.6 25 3.6 3.1 1.7 0.0
cat08_01_queue_mining 3.4
cari2A0eRigotcanseld 1C gemma34b-it-g8_0 198 M X |22 33 13 27 41 2.1 3.1 20
cat08_02_instance_spanning 9.4 .
cat02_07_root_cause_2 7.9 gwen2.5-7b-instruct-1m 19.7 E X 3.0 3.0 1.9 25 35 3.0 28 0.0
cat02_08_underfitting_process_tree 10 cat08_03 _transport_opt 94 thudmglm-z1-9b 194 | M HE 34 5.1 29 20 19 20 22 0.0
cat02_09_fix_process_tree 10 cat08_04_resource_assign 9.6 deepseek-r1-distill-qwen-7b 183 2 2 2.1 3.2 26 24 33 3.0 1.8 0.0
cat03_01_process_tree_generation 10 cat08_05_task_schedul 9.6 falcon33b-instruct-q8_0 18.1 ] X 25 3.2 1.6 2.2 3.0 28 2.7 0.0
Phi-4-multimodal-instruct 17.7 [ b 4 2.1 3.0 1.2 25 33 29 2.8 2.7
olmo27b-1124-instruct-q8_0 16.4 v b 4 2.2 3.0 1.4 2.0 3.0 2.8 19 0.0
gwen30.6b 13.9 ] ] 1.3 2.7 1.6 1.3 2.8 2.5 1.6 0.0
> 6000 results to evaluate IR
deepseek-r1-distill-qwen-1.5b 11.1 v} v 15 19 1.0 1.2 28 1.7 0.9 0.0



Example Task (one of 57)

Q{ *CADropbex\trmp\SIGMOD-PODS-WS-Berlin-June-2023\files\cat01_02_activity_contextfxt - Notepad++ - a
File Edit 5earch View Encoding Language Settings Tools Macre Bun  Plugins  Window ? +
sHHERGB|lsihh|ieeny 25| BE|S1-EEETAc|® OB
Ecatm_ﬁl_activity_context.bct # 8 EQ-gemini-Z.S-pro-thinkhigh_catD‘I_DZ_activity_context.bct |EA-gemini-Z.S-pro-thinkhigh_catD1_02_acti\rit}r_c0nte1¢.b¢ |E Q-deepseekdeepseek-r1-distill-qwen-1.5b_cat01_02_activity_context.bet |EA-deep5eekdeepseek-r1-distill-qwen-1.5b_catD1_02_acti\rit}r_contert.bct

1 **Prompt:*¥
2

3 You are given a process event log from a complex support workflow at a fictional financial services company. The log captures multiple cases (each representing a customer support ticket)
and their associated events. The same activity names appear multiple times within a single case, but carry different contextual meanings depending on when and how they cccur. Your task is
to carefully analyze the log and then rename the activities so that their names clearly reflect their contextual differences.

4
5 **Ewvent Log:**
6
7 s
8 | Case ID | Activity | Timestamp | Resource | Additional Context
g |- |- | g —————————————— |- l--—- = |
10 | cool | Initiate Request #—01 09:15:00 | WebPortal | Customer submitted a request via online portal. |
11 | co01l | Verify Documents 24-05-01 09:20:00 | BackOfficeRgent | ARgent checks identity documents. |
12 | cool | call Customer | 2024-05-01 09:45:00 | FrontlineRgent | Werification incomplete, agent calls to reguest missing docs.
13 | Ccoo1 | Submit Additional -01 10:10:00 | CustomerSelfServe| Customer uploads the requested ID scan.
14 | coo1l | Verify Documents -05-01 10:30:00 | BackOofficeAgent | Agent re-checks documents now that ID scan is provided.
15 | coo1 | Rpprove Reguest | 2024-05-01 10:45:00 | Supervisor | Final approval giwven.
16
17 | coo2 | Initiate Request | 2024-05-02 08:05:00 | WebPortal | Customer submitted a request via online portal.
8 | coo2 | Verify Documents 05-02 08:15:00 | BackOfficeRgent | Identity verification.
19 | cooz | Call Customer 2024-05-02 09:00:00 | FrontlineRgent | Outbound call to clarify account discrepancy.
20 | cooz2 | Adjust Account 4-05-02 09:30:00 | BackOfficeRgent | Adjust account details internally after call.
21 | Cooz | Call Customer 24-05-02 09:50:00 | FrontlineAgent | Follow-up call to confirm adjustments made.
22 | coo02 | Rpprove Reguest | 2024-05-02 10:05:00 | Supervisor | Final approval giwven.
23
24 | cO03 | Initiate Request 5-03 11:20:00 | BranchReception | Walk-in customer at branch. |
25 | CO03 | Verify Documents 24-05-03 11:25:00 | BranchOfficer | Physical wverification of ID.
26 | C003 | Call Customer | 202 5-03 11:50:00 | BranchOfficer | Customer stepped out. Officer calls to have them return.
27 | CO03 | Adjust Account 5-03 12:05:00 | BackOfficeAgent | Internal correction due to missing info.
8 | CO03 | Verify Documents 024-05-03 12:20:00 | BranchOfficer | Re-verify docs after account adjustment.
29 | C003 | Rpprove Reguest | 2024-05-03 12:30:00 | Supervisor | Final approval giwven.
30 s
31
32 **¥Your Task:**
23]
34 1. Identify activities that appear multiple times within the same case and interpret how their meaning changes depending on their position in the process or the associated context.
35
36 2. For each activity that recurs, rename them to reflect their context.
37
8 3. Present a revised version of the event log with the renamed activities, ensuring that the new names disambiguate the activities and highlight their roles in the process flow.
39
40 |4. Justify the naming choices briefly, indicating the contextual clues that led to those changses.

41




Q{ C:\Dropbox\tmp\SIGMOD-PODS-WS-Berlin-June-2025\files\Q-gemini-2.5-pro-thinkhigh_cat(1_02_activity_context.txt - Notepad++
Eile Edit Search View Enceding Language Settings Tools Macre Run  Pluging Window 7

y i - o _ e 5 -
c0HERGAl4{ bR acins 2=BEIE - EFEETR| =@ Response by gemini-2.5-pro-thinkhigh
Ecat3'1_3'2_acti‘.'it}'_contact.bct BQ—gemini-E.S-pro—thinkhigh_catﬁ'l_OE_activity_context.bct 2 tﬂE;:\-gr:mini—E.S-pro-thinkhigh_catC'1_C'2_acti‘.'it}'_contact.bct IE O-deepseekdeepseek-ri-distill-qwen-1.5b_cat01_02 t01 02 t. .t t t
1 bf course. Here is a detailed analysis, the revised event log, and the justifications for the naming changes. on Ca _ __Ei(: VI )/__(:()r] ex
3 ##% 1. Identification of Ambiguous Activities
4
5 By analvzing the event log, the following activities appear multiple times within a single case but have different contextual meanings:
7 * *#Yerify Documents:** This activity occurs twice in Case C001 and twice in Case C003. In both cases, the first instance is an initial check, while the second is a re-verification that
happens after an intervening step (like receiving additional documents or an account adjustment) .
8 * **Cgll Customer:** This activity occurs twice in Case C002. The first call is to investigate and clarify a problem (an account discrepancy). The second call is a follow-up to confirm
that a resolution has been implemented.

10 ##%# 2. Renaming Strategy

11

12 To resolve the ambiguity, the activities will be renamed as follows:

14 | Original Ambiguous Activity | Context | Proposed New Name

s | - | ——-———— | - |

16 | *Verify Documents"® | The first check in the process | *Verify Documents (Initial)®

17 | “Verify Documents"® | B subsegquent check after a correction | “Re-verify Documents’

18 | *Call Customer’ | A call to investigate or request information| “Call Customer (Clarification)’

19 | “Call cCustomer’ | A call to confirm an action has been taken | *Call Customer (Confirmation)®

20

21 ### 3. Revised Event Log

22

23 Here is the updated event log with the disambiguated activity names.

24

25 | Case ID | Activity | Timestamp | Resocurce | Additicnal Context

26 |-——— |- [-==——— |-————————— [-—=——— |

27 | coo1l | Initiate Request | 2024-05-01 09:15:00 | WebPortal | Customer submitted a request via online portal.

28 | cool | **Verify Documents (Initial)** | 2024-05-01 0%:20:00 | BackOfficeRgent | Agent checks identity documents.

29 | coo01l | Call Customer | 2024-05-01 09:45:00 | FrontlineXgent | Verification incomplete, agent calls to regquest missing docs. |

30 | Cco01 | Submit Additicmal | 2024-05-01 10:10:00 | CustomerSelfServe| Customer uploads the requested ID scan.

31 | coo01 | **Re-verify Documents¥* | 2024-05-01 10:30:00 | BackOfficeRAgent | Agent re-checks documents now that ID scan is provided.

32 | coo1 | Rpprove Reguest | 2024-05-01 10:45:00 | Supervisor | Final approval given.

33 I I | | | |

34 | coo2 | Initiate Request | 2024-05-02 08:05:00 | WebPortal | Customer submitted a regquest via online portal.

35 | cooz2 | Verify Documents | 2024-05-02 08:15:00 | BackOfficeRgent | Identity wverification.

36 | coo2 | **Call Customer (Clarification)** | 2024-05-02 0%:00:00 | FrontlineRgent | outbound call to clarify account discrepancy. |

37 | coo2 | RAdjust Account | 2024-05-02 09:30:00 | BackOfficelBgent | Adjust account details internally after call.

38 | co02 | *%*Call Customer (Confirmation)** | 2024-05-02 09:50:00 | FrontlineAgent | Follow-up call to confirm adjustments made.

39 | cooz2 | Rpprove Reguest | 2024-05-02 10:05:00 | Supervisor | Final approval given.

40 I I | | | |

41 | C0O03 | Initiate Request | 2024-05-03 11:20:00 | BranchBReception | Walk-in customer at branch.

42 | C003 | **Verify Documents (Initial)** | 2024-05-03 11:25:00 | Branchofficer | Physical wverification of ID. |

43 | Cco03 | Call Customer | 2024-05-03 11:50:00 | BranchOfficer | Customer stepped out. COfficer calls to have them return.

44 | 003 | Adjust Account | 2024-05-03 12:05:00 | BackOfficeRgent | Internal correction dus to missing info.

45 | C003 | **Re-verify Documents¥* | 2024-05-03 12:20:00 | BranchOfficer | Re-verify docs after account adjustment.

46 | C003 | Rpprove Reguest | 2024-05-03 12:30:00 | Supervisor | Final approval given.

Mormal text file length: 6,342 lines: 58 Ln:1 Col1 Posm1 Unix (LF) UTF-8 INS



Q{ C\Dropboxitmp\SIGMOD-PODS-WS-Berlin-June-2025\files\Q-gemini-2.5-pro-thinkhigh_cat01_02_activity_context.txt - Notepad++ - o X

Eile Edit Search View Enceding Language Settings Tools Macre Run  Pluging Window 7 + ¥
cHHER LB shRloecay 25 BE|FH1-EEE0Le(® 0ELNNE
Ecatm_OE_activity_contact.bct EQ—gemini-E.S-pro—thinkhigh_catﬁ'I_OE_activity_context.brt 2 B EA-gemini—?_.5-pr0-thinkhigh_cat01_02_activity_contart.b¢ |E Q-deepseekdeepseek-r1-distill-qwen-1.5b_cat01_02_activity_context.bet |EA-deepseekdeepseek—r1-distill—qwen—1.5b_cat01_0?__activity_contact.bct

17 | *Verify Documsnts’ | & subsequent check after a correction | “Re-verify Documents’

18 | *call customer® | & call to investigate or request information| *Call Customer (Clarification)”

19 | *Call Customer” | &2 call to confirm an action has been taken | “Call Customer (Confirmation) ™

20

21 ##% 3. Revised Event Log

22

23 Here is the updated event log with the disambiguated activity names.

24

245 | Case ID | Rctivity | Timestamp | Resource | BAdditional Context

26 |-——=—— |-----— [ - |- l--- |

27 | coo1l | Initiate Request | 1 09:15:00 | WebPortal | Customer submitted a request via online portal.

28 | cool | **Verify Documents (Initial)** ﬁ[ﬁ—ﬂl 09:20:00 | BackOfficeZgent | Agent checks identity documents. |

29 | coo1l | Call Customer | 2024-05-01 09:45:00 | FrontlineRgent | Verification incomplete, agent calls to regquest missing docs. |

30 | cool | Submit Additional 24-05-01 10:10:00 | CustomerSelfServe| Customer uploads the requested ID scan.

31 | coo1l | **Re-verify Documents** | 2024-05-01 10:30:00 | BackCfficeRgent | Agent re-checks documents now that ID scan is provided.

32 | coo1 | Bpprove Reguest | 2024-05-01 10:45:00 | Supervisor | Final approval given.

33 | | | | | |

34 | coo2 | Initiate Request | 2024-05-0 8:05:00 | WebPortal | Customer submitted a request via online portal.

35 | co02 | Verify Documents | 202 8:15:00 | BackOfficeAgent | Identity verification.

36 | coo2 | **Call Customer (Clarification)** | 4-05-02 0%:00:00 | Frontlinelgent | Cutbound call to clarify account discrepancy.

37 | co02 | Rdjust Account | 2 09:30:00 | BackOofficeRgent | Adjust account details internally after call.

38 | coo2 | **Call Customer (Confirmation)** 24-05-02 09%:50:00 | FrontlineAgent | Follow-up call to confirm adjustments made.

39 | cooz | Bpprove Reguest | 2024-05-02 10:05:00 | Supervisor | Final approval given.

40 | | | | | |

41 | C003 | Initiate Request | 3 11:20:00 | BranchReception | Walk-in customer at branch.

42 | C003 | **Verify Documents (Initial)** 24-05-03 11:25:00 | Branchofficer | Physical werification of ID.

43 | CcO03 | Call Customer | 2024-05-03 11:50:00 | BranchOfficer | Customer stepped out. Cfficer calls to have them return.

44 | C003 | Adjust Account 24-05-03 12:05:00 | BackofficeAgent | Internal correction due to missing info.

45 | CO03 | **Re-verify Documsnts** | 2024-05-03 12:20:00 | Branchofficer | Re-verify docs after account adjustment.

46 | c003 | Bpprove Reguest | 2024-05-03 12:30:00 | Supervisor | Final approval given.

47

48 ### 4. Justification for Naming Choices

49

50 The new names were chosen based on the following contextual clues from the log:

51

52 * **Yerify Documents (Initial) wvs. Re-verify Documsnts:®*

53 * **Cpontextual Clue:** The position in the workflow and the description in "Rdditional Context".

54 * t*Justification:** The first occurrence cof “Verify Documents® in a case always follows the “Initiate Request® actiwvity. This is the standard, primary check, which ies why it is
renamed **'Verify Documents (Initial)***. The sscond occcurrence always follows a corrective action (e.g., ‘Submit Additional® or ‘Adjust Zccount'). The context explicitly mentions
"re-checks" or "re-verify," making ** Re-verify Documents'** a fitting and descriptive name for this rework loop.

55

56 * *%*Call Customer (Clarification) vs. Call Customer (Confirmation):**

57 * ¥**Contextual Clus:** The purpose of the call, as described in "Additional Context".

8 * **Justification:** In Case C002, the first call's purpose is to "clarify account discrepancy." This iz an investigative action to gather information. ***Call Customer
(Clarification) “** accurately captures this intent. The second call's purpose is to "confirm adjustments made.™ This is a2 concluding action to inform the customer of a resolution.
#%*Czl]l Customer (Confirmation)*** clearly distinguishes this from the first call and highlights its role as a follow-up.

Mormal text file length: 6,342 lines: 58 Ln:1 Col1 Posm1 Unix (LF) UTF-8 INS



Q{ CA\DropboxitmphSIGM

¥ Response by deepseek-r1-distill-qwen- t
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1 think>

2 Okav, I'm locking at this problem where I have to rename activities in a log based on their context. The goal is to make the activities clear and distinguishable in each case.

4 First, I need to identify which activities repeat within the same case. Let's go through each case one by one.

6 Starting with Case C001l. The activities are Initiate Reguest, Verify Documents, Call Customer, Submit Additional, Verify Documents again, and AZpprove Reguest. These look like they happen in
a seguence. The first two are related to an online portal, then a frontline agent handling documents and missing info, and finally a supervisor. So maybe the first two are portal-related,
the third is more technical, and the last is a higher-level approval.

8 Case CO00Z seems similar. Initiate Request again, then verify, call, adjust account, another call confirming, and approve. So it's almost the same as C001 but with different people. The
first two are portal, then frontline, internal adjust, then superwvisor.

10 Case C003 is different. Initiate Request, werify documents, call, adjust account, another call confirming, and approve. Wait, but all of them have wverify again. So it's walk-in, physical,
phone, adjust, confirm again, approve. The activities are all related to customer service.

11

12 Now, looking at the activities:

14 - Verify Documents is used multiple times, both before and after adjustments. So mavbe this is a key actiwvity that indicates the process of reviewing documents, whether it's before or after

something else.

- Call Customer is used for clarifications and follow-ups. It could be that this is a recurring activity, but I'm not sure yet.

Lol el
=1 o i

- Call Customer is aleo used in C003, so it's in multiple cases. Maybe it's a standard activity.

20 - Adjust Account is only in C003. It's internal, so perhaps it's a more specific step.

21

22 - Submit Additional and Approve Request are only in C001 and C002. These are final steps, probably once per case.

23

24 - WebPortal, BranchReception, and BranchOfficer are all related to customer service and specific branches. WebPortal is online; others are phone-related.

25

26 Now, for sach activity that repeats, I need to decide the new name:

27

28 1. Initiate Request: This happens multiple times in each case. It's a base activity, so maybe it stays as Initiate Reguest.

P

30 2. Verify Documents: It seems to occur before and after adjustments. Since the process involves verification before an adjustment, maybe it's better to rename it to Verify Adjustment or
something that implies it's before the adjustment.

31

32 3. Call Customer: It's a recurring activity. Since it's about clarifying or following up, mayvbe Rename it to Clarification Call.

33

34 4. Submit Additional: This is a final step and only once per case, so it might stay as Submit Additional.

35

36 5. Adjust Account: Since it's a specific intermal step, perhaps Rename it to Internal Adjustment.

]

(%)

&. RApprove Reguest: Once per case, so it's fine as Approve Request.

3

40
41
42

12

7. Verify Documents (second time): Since it's after an adjustment, maybe rename it to Verify Adjustment.

8. Call Customer (second time): It's a follow-up, so Clarification Call.

Meormal text file length: 8,847 lines: 107 Ln:1 Col:1 Pos:1 Unix (LF) UTF-8 INS



Q{ C\Dropboxitmp\SIGMOD-PODS-WS-Berlin-June-2025\files\Q-deepseekdeepseek-r1-distill-qwen-1.5b_cat(1_02_activity_context.txt - Notepad++ - a *

Eile Edit Search View Enceding Language Settings Tools Macre Run  Pluging Window 7 + ¥
cHHER LB shRloecay 25 BE|FH1-EEE0Le(® 0ELNNE
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64 ?
65 - **Verify Documents**: This activity is used before adjustments and again after adjustments. Renaming it to **Verify Adjustment®* arifies its role as a verification step before an
adjustment.
. 2
67 - **¥C31] Customer**: A recurring activity across multiple cases to handle clarifications and follow-ups. Renaming it to **Clarification Call** ma g it clear it's about customer support
interactions.
o
69 - **gubmit Additional**: This activity is a final step, only once per case. It remains as **Submit Additional¥**.
70
71 - **Adjust Account**: An internal adjustment step, necessary for internal processes. Renaming it to **Internal Adjustment** reflects its specificity.
72
73 - *¥Approve Request**: Once per case, remains unchanged as it is a final approwval.
74
75 ### 2. Revise the Event Log with Renamed Activities
76
77 Here is the revised event log with renamed activities:
T7a
79 | Case ID | Rctivity | Timestamp | Rescurce | Bdditional Context
80 |- - |- [ |-~ |
g1 | coo1l | Initiate Request | 2024-05-01 09:15:00 | WebPortal | Customer submitted a reguest wia onlins portal.
82 | coo01 | Verify Adjustment | 2024-05-01 09:20:00 | BackOofficeRgent | Rgent checks identity documents. |
83 | coo1l | Call Customer | 2024-05-01 09:45:00 | FrontlineAgent | Verification incomplete, agent calls to regquest missing docs. |
B4 | cool | Submit Additional | 2024-05-01 10:10:00 | CustomersSelfServe| Customer uploads the requested ID scan.
B85 | Cooo ‘:,I Verify Adjustment | 2024-05-01 10:30:00 | BackofficeRgent | Rgent re-checks documents now that ID scan is provided.
86 | coo1 ™ | Approve Request | 2024-05-01 10:45:00 | Supervisor | Final approval given.
87 | co02 | Initiate Request | 2024-05-02 08:05:00 | WebPortal | Customer submitted a regquest via online portal.
g8 | coo2 | Verify Adjustment | 2024-05-02 08:15:00 | BackOfficeRgent | Identity verification.
B89 | coo2 | call Customer | 2024-05-02 09:00:00 | FrontlineRgent | Outbound call to clarify account discrepancy.
30 | coo2 | Bdjust Internal Account | 2024-05-02 09:30:00 | BackCfficeRgent | Internal adjustment after call.
o | coo2 | Call Customer | 2024-05-02 09:50:00 | FrontlineRgent | Follow-up call to confirm adjustments made.
92 | cooz2 | Rpprove Reguest | 2024-05-02 10:05:00 | Supexrvisor | Final approwval given.
93 | C003 | Initiate Request | 2024-05-03 11:20:00 | BranchReception| Walk-in customer at branch.
94 | C003 | Verify Adjustment | 2024-05-03 11:25:00 | BranchOfficer | Physical wverification of ID. .
95 | CcO03 | Call Customer | 2024-05-03 11:50:00 | BranchOfficer | Customer stepped out. Officer calls to have them return.
96 | C003 | Internal Adjustment | 2024-05-03 12:05:00 | BackofficeRgent | Internal correction due to missing info.
g7 | C0O03 | Verify Adjustment | 2024-05-03 12:20:00 | Branchofficer | Re-verify docs after account adjustment.
8 | c003 | Bpprove Reguest | 2024-05-03 12:30:00 | Supervisor | Final approval given.
39 | CO03 | Rpprove Reguest ] | 2024-05-03 12:35:00 | Supervisor | Final approwval given.
100
101 ### 3. Justification for Renaming Choices
102
103 - **Verify Adjustment**: Emphasizes the activity as a verification step before an adjustment, clarifying that it's a follow-up check after an adjustment.
104 - **Clarification Call**: Clearly indicates that this activity is about clarifving or following up on customer issues.
105 - **Internal Adjustment**: Reflects the specificity of the adjustment being internal, necessary for internal processes.
106
107 These renamesings enhance clarityv and context, making the activities more understandable and the event log easier to analyze.
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File Search View Encoding Language Settings Tools Macre Bun  Plugins  Window ? + v
i - =
3 BG4 Dk g x| BEISF1-EZEEHo|®| @
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1 [**Grade: 5.5 / 10.0%*
3 This answer demonstrates a partial understanding of the task but contains significant logical flaws and inconsistencies in its execution. While the initial analysis is mostly correct, the
final revised event log is flawed and would be misleading for any subsegquent process analysis. The evaluation is strict, as requested.
-
5 ### Detailed Evaluation
6
7 **Positives:**
8
2 * **Structure:** The response 1s well-structured, directly addressing the four parts of the prompt in a clear and organized manner.
10 * **Initial Identification:** The answer correctly identifies that “Verify Documents® and “Call Customer’® are the actiwvities with ambiguous meanings based on their recurrence within a
single case (C001, C003 for the former; C00Z2 for the latter).
11 * **Renaming Logic:** The proposed renaming strategy (‘Initial’ wvs. ‘Re-verify'; ‘Clarification® vs. “Confirmation') is logical, and the justifications provided are sound, referencing the

—
o

5
-
2
2
-
2

+

correct contextual clues from the log.

**Areas for Improwvement (Reasons for Low Score) :®*

1. **Critical Inconsistency in Execution:** The most significant failure is that the renaming logic, once defined, is not applied consistently across the entire event log. The primarv goal
of such a task is to produce a clean, glcbally unambiguous log. This answer fails to do that.
* **Flaw 1 (*Verify Documents'):** The renaming rule is defined as: "The first check in the process" becomes ‘Verify Documents (Initial)*. This rule is correctly applied to C001 and
C003. However, in case C002, the first and only “Verify Documents® activity is left with its original name. ARccording to the answer's own rule, it should have been renamed to “Verify
Documents (Initial) . This inconsistency makes the final log incorrect, as it now contains three distinct werification activities ('Verify Documents®, ‘Verify Documents (Initial)™, and
“Re-verify Documents’) when the context only supports two.
* **Flaw 2 ("Call Customer”):** The renaming logic for calls is only applied to case C002, where the ambiguity appeared within the same case. However, the "Call Customer® in CO001
("reguest missing docs™) and C003 ("calls to have them return") clearly fall under the "Clarification" or "Regquest™ category. By leaving them with the generic name, the revised log is
again misleading. It suggests there are three types of calls ('Call Customer®, ‘Call Customer (Clarification)”, *Call Customer (Confirmation) '), which complicates and misrepresents the

actual process.

2. **Misunderstanding the Ultimate Goal:** The answer interprets the prompt "identify activities that appear multiple times within the same case” too literally. While this is the *trigger*
for the analysis, the *goal* is to create a fully disambiguated log. Once a new, more specific activityv context is discovered (e.g., "Initial Verification"), that label should be applied to
*all* activities that fit that context, regardless of whether theyv happened to have a recurrsence in their specific case. The failure to do so demonstrates a shallow understanding of the
purpose of process log preparation.

3. **Impact on Process Mining:** A process discovery algorithm run on the submitted "Revised Event Log" would produce an incorrect and unnecessarily complex process model. It would create
separate paths for the inconsistently named activities, failing to reflect the true underlying process. Therefore, the answer fails in its primary, practical cbjective.

### Conclusion
The answer successfully completes the analytical portion of the task but fails critically on the implementation. The resulting swvent log is inconsistent and flawed, which is a major failure

for a task centered on data cleaning and preparation. A high-guality response would have applied the new, specific names to all corresponding activities throughout the entire log,
demonstrating a deeper understanding of the task's purpose.

Evaluation of gemini-2.5-pro-thinkhigh on cat01_02_activity context

by gemini-2.5-pro-thinkhigh (5.5 points)
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1 [*Grade: 1.5 / 10.0%*
3 **Eyaluation: **
4
5 1. **Identification of Activities:** The answer correctly identifies ‘Verify Documents” and “Call Customer® as the primary activities that repeat within the same case and require
contextual renaming. This part is adeguate.
6 2. **Renaming Strategy and Execution:** This is where the answer fails significantly.
7 * **Fzilure to Disambiguate:** The core task was to rename activities *so that their names clearly reflect their contextual differences*. The chosen renames ('Verify Adjustment®,
“Clarification Call") are applied uniformly to *all¥* instances of the original activities within the cases, completely failing to differentiate them.
8 * For ‘Verify Documents® (e.g., in C001), the first instance is an initial check, and the second is a re-check after document submission. Renaming both to “Verify Adjustment’
(which is also contextually inaccurate for CO001) does not distinguish them. Appropriate names would be something like “Initial Document Verification® and “Re-verify Submitted
Documents ™.
9 * For ‘Call Customer® (in C002), the first call is for clarification, and the second is for confirmation. Renaming both to “Clarification Call® fails to capture this difference.
Appropriate names might be "Call Customer (Clarification)® and “Call Customer (Confirmation) ™.
10 * **Contextual Inaccuracy:** The name ‘Verify Adjustment® is poorly chosen. In C001, the re-verification happens after document submission, not an account adjustment. Zpplying this
name to the initial wverification steps in all cases is also inaccurate.
11 3. **Revised Event Log:** The revised log contains critical data errors:
1 * In C001, the fifth event (the second werification) is incorrectly assigned “Case ID CO00° instead of “CO01".
1 * In €003, an extra, spurious ‘Approve Reguest® event is added at the end (°2024-05-03 12:35:00%), which was not present in the original log.
1 * These errors fundamentally compromise the integrity of the revised log.
1 4., **Justification:** The justifications provided attempt to explain the renaming but reflect the flawed logic.
1 * The justification for ‘Verify Adjustment’® ("Emphasizes the activity as a verification step before an adjustment, clarifying that it's a follow-up check after an adjustment") is
contradictory and doeen't align with how the name was actually applied (e.g., to initial checks or post-document submission checks).
17 * The justification for "Clarification Call® doesn't acknowledge that the chosen name failed to distinguish between the different *types* of calls within CO00Z.

**Conclusion: **

The answer demonstrates a misunderstanding of the core reguirement to *differentiate* between repeated activities based on their specific context within a case. The renaming strategy was
poorly exscuted, using inaccurate and non-discriminatory names. Furthermore, the introduction of significant data errors in the revised event log is unacceptable. Judged hypercritically,
the answer has major flaws in execution, logical application, and data integrity, failing to achieve the prompt's objectives.

Evaluation of deepseek-r1-distill-qwen-1.5b on cat01_02_activity context

by gemini-2.5-pro-thinkhigh (1.5 points)
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Process Mining Copilot: Lowering the Threshold To Use PM

Apps > @ 0-Copilot OM > Order Management v Q

= Copilot OM Enhance Accuracy (1improvements) e <

Inspect

What is my on-time delivery rate?
How was this calculated?

Please select the correct option for 'On-Time Delivery Rate'
ields in the data using keywords

ime Delivery Rate (OTD) 2. Data Processing

Found a pre-computed KPI in the data named "No Touch rate
with id "KPI_NO_TOUCH_RATE" which directly gives the no
touch rate.

3. Identification of No Touch Rate
#4 Inspect this response b9 ® Retrieved the value of the KPI from the

cente % e ate w irectl
On-Time Delivery Rate (OTD) 0 vailabl the re ﬂeeded’

Filters

The current On-Time Delivery Rate (OTD) for your sales order items.
¥ Filter

On-Time Delivery Rate (OTD) + Add filter

63.7%

© 85%

Number of on-time sales order items divided by the total considered
number of sales order items. What is considered can be changed in the
Validation Cockpit and is described in the about section.

& Inspect this response

Qhaw ma tha an-tima dalivar rata ki ramnany rada

@ Analyzem... Vv Q Find oppor... v Explore th... v &3 Build avis... Vv

If this is your first session, please choose a sample question from the prompts above to
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Generating “Machine Learning Problems” for “Process Problems”

it include ations we detect in rel .

o ®

ode Create Sales Order Header

H Sales Order
Alighment Explorer Target Model ? -* Filters
|
b4

L °
Deviations occur in the following 5488 variants (showing 100 of + Add a filter S It u q t I o n tq b I e
5488)
.
Refine Data & Coverage Info 2*

@ Sales Order ~  Any deviation type v Any event type 100% CASE PRODUCT ADDRESS first resource total throughput tim._ decision
Sales Order ltem Delivery ltem 100% 1 SAMSUNG Galaxy J5  Munich Caleb 239 pay -
. 2 APPLE iPhone6s 64 Amsterdam Lucas 201 pay =
100% 3 APPLE iPhone5s 16 New York Sophia 503 cancel order
Objects ¥ Coverage T Avg TPT T 4 MOTOROLAMOIOE .. New York Sophia 498 cancel order —
5 SAMSUNG Core Pri. Aachen Isabella 741 pay -
5.8K f 1.4 (i 65 SAMSUNG Galaxy 4 Munich Emma 405 pay +
M . 7 MOTOROLA Moto G Amsterdam Lucas 598 pay _
. - & APPLE iPhone616.. Amsterdam Sophia 209 pay £
33K [ 0.82% 4d Send Sales Orde Create Sales Q Create Delivery ltem 9 APPLE iPhone 55 16.. Munich Aiden 412 pay
‘ : 10 HUAWEI P8 Lite Amsterdam Speedy 415 pay
2.9K 0.73% 3d 11 MOTOROLAMoto G Munich Emma 508 pay
12 APPLE iPhone 5s 16. Aachen Jacob 480 Dpav
2K ‘ 0.49% ad B 13 HUAWEI P8 Lite Munich RESOURCE ACTIVITY Activities count
14 SAMSUNG Core Pri.. Munich Apigail make delivery
- . 15 SAMSUNG Galaxy S4  Aachen Apigail send reminder
17K ! 0.42% 20d Aiden place order
Alden prepare delivery
12K I 0.30% 11d Alexander cancel order
Alexander confitm payment
Alexander pay
] - Alexander send invoice
Variant Detail C ranoe! T
Aubrey make delivery
Avery make delivery
L caleb cancel order 68
Event Sequence Deviations Time delta Caien confirm payment 248
pay 258
C te Sal Ord H d 0 Q Q place order 180
et s rcr Hoacr eviation
send invoice 327
Create Sales Order Item oms K
w
® czoemns bottleneck
Create Sales Order Item oms
Create Sales Order Item oms
Create Sales Order ltem Oms Create Customer Invaice
0 Set Billing Block ! Violated exclusive
L] L]
& - D
§ I What is causing the bottleneck:

Which orders are deviating?

When will this product be delivered?
Will we meet our SLA tomorrow?
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It all starts with event data

Activity

Timestamp

place order

pay

2018/02/1314:29:45.000

prepare delivery

2018/02/1314:39:25.000

prepare delivery

2018/02/13 15:01:33.000

confirm payment

2018/02/1315:03:43.000

confirm payment

2018/02/1315:05:36.000

make delivery

2018/02/13 15:08:11.000

pay

2018/02/13 15:14:04.000

pay

2018/02/1315:20:36.000

prepare delivery

2018/02/13 15:25:21.000

send invoice

2018/02/1315:43:39.000

confirm payment

2018/02/13 15:46:08.000

send invoice

2018/02/1315:56:03.000

place order

2018/02/1315:57:42.000

prepare delivery

2018/02/1316:17:37.000

make delivery

2018/02/1316:31:28.000

confirm payment

2018/02/1316:51:54.000

confirm payment

2018/02/1316:55:55.000

send invoice

2018/02/1317:03:26.000

place order

2018/02/1317:30:16.000

send invoice

2018/02/1317:53:22.000

place order

2018/02/1318:45:30.000

2018/02/13 20:16:20.000

event =
objects -
activity +
timestamp +

customers
items

orders
suppliers

invoices
machines

shipments






o ¢t ide b s sty ot
B ] H

: '”H'H"W .




Minimal Example: On Time In Full (OTIF) Score?

Flipkart, Myntra, Snapdedl, ..



order

2000

place
order

2000

confirm
order

2000

2000

551

551

pay
order

2000

payment
reminder

We cannot see the problems by looking at disconnected object types

item

8003

place
order

item out
of stock

1645

Y

reorder
item

pick
item

8003
A

create
package

8003
A

send
package

8003
A

package
delivered

8003

package

1297

A

create
package

1297

send
package

1297

A 4

package
delivered

1297

O




Discovered Object-Centric Process Model

order item package

item out
of stock

1645

1297

\ 4
reorder
item

create
package

payment
reminder

8003

v \ 4
send
package
8003 *
\ 4 A

package
delivered




Meta Model: Case Centric

event type |1 event
(activity) | hasatrin.|] attribute

case

attribute

1
has attrib. has attrib.
k

case
attribute
value

event
attribute

for case
value

for event

has case

has timestamp




Meta Model: Object Centric

event type |1 event object
(activity) | hasatriv. | attribute attribute

1
has type has attrib. has attrib.
*

event object
attribute attribute
value value

event type |1 * event case
(activity) | has atrib. attribute attribute
1 1 1
has type has attrib. has attrib.
* * * . .
L o event | [ case has timestamp has timestamp
event attribute case attribute
forevent § .~ § | | forcase
value value

aaaaaaaaaaaa
time
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EMAIL REATED AT ORDER

TOTAL

CREATED_BY
w DATE
B

ANOUNT
WORKS.IN

me(
DEPARTMENT

CONTENT
CONTENT
T ASSIGNEDL BY PERHISSION
@ TITLE  CONTENT

PERHISSION
ReAteo_py {_PERHISSION ] i @ ASSIONED BT
{ B
oEdinn ASSIGNED.. BY

(event |

 FTTETTEEERETE T

TEEEERTTEETRTTR TR R R R

SERVES

LISTS

id 1 Price'Rale
phone contact Promation
Carf

Cartliem
email

tolarione

I
phone L] anount

createdAt

id
name
phone
id

a

conng
|

name createdA
contact dateaunt

id

_ Constraints
id = Catoleg Fulfillme [amount > 01

T
PriceRalle Price in cents

Prumiption amounts are in subunits

u
Cart gokauntihi)

L

| Identiftable

: ; Invoice .
5 ol

amount Warehouse ;’”r‘ed"r 1Budhtable
createdAt Location ::; 1 Tt
address
create) Boute t Auditable
\ “geiluile. A,
XgrealUroesnmu)
Subcitrance

createdAt
data ~createdat
add creates)

Return

Comment
nodelin
purterr (User)
id

createdAt Deprove

decum
biossia createdAt Comment
P data Post

i< Tag Tao Content

createdAt
madein

movein(User)
Uses Us content
oamer Comment Content — Intertance -
i i 0-n
id type Content Type — Assonarion | o
createdt ((ser) createilr) — Compostiond | _
— Agemgation LL— n

Constraints

Customers place orders, doctors treat patients, patients have diseases, containers contain
packages, cars have components, courses are attended by students, etc.
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Celonis Supports OCPM

Data | Objects and Everts x o+

c @A ahty3zd-2024-05-16.training.celonis.cloud

Objects and Events > Graph

Dashboard  Objects Events  Perspectives Transformations

Storing Object-Centric Event Data

invoicel

nDocur

OutgoingMaterialDocumentitem @

[
v

Process Intelligence Graph (PIG

Filters

Presets

Publish v

Conteact, Contra

Event Types (39) ~
v
Approvepurc or & VendorAccountCredititem IncomingMaterialDocumentitem
= i pvve Ve
. v v v v vv
&}
angeContractitem @ 1
a
B Changepurchaseorder @

rehaseOrderltem &

vv

(] Yensormccoumciarngassignment
Q| ChangePurchaseOrderscheduieLine @ NoEvais

equisitionitem ©

© Zoomwofit = @ 93% v

Purchase(

anolyze-procurement View|onaly X+

¢ a ahtgy32d-2024-05-16 raining.celonis
@ Studio > @ procurement > analyze-procurement v

e @ analyze-procurementView 0 < ©

@aa

o8

14

@ 0

PAM-exended | anayze-procurer X+

¢ a ahtgy32d-2024-05-16.training.celonis.clot

@ Studio > @ procurement > analyze-procurement v

Views @) EmExpirer (3

loud/package-manager/

@a62€

@434k

e_celonis_CreatePurchaseRe
quisitionitem

@ 462K

i/studioui/spaces/9a

e_celonis_CreatePurchaseOr

v
) deritem
896K

@60.3¢

@107k

e_celonis_ChangePy

derltem

107K Times

ud/package-manager/ul/studio]

b + PAM-extended EditMode
@  © newasset 5

¥ Deviation Explorer
2 | © PAv-exiended

B analyze-procurement multiple

® PAM-just-contract
BJ just contract 2]
more detailed view
@ PAM-procurement

B KM-procurement

B8 analyze-procurement View

B ocpm_procurement KM

o

%

e p

Conformance Rate ©

Actual behavior

Viotated exclusive gateway

Approve Purchase Order

0.0a% of ot ? 3days
Violated exclusive gateway
Change Purchase Order
003 adays

Occurred too often
Create Purchase Order Item

less than 0.01% of o

Vielated exclusive gateway

Change Purchase Order Item

06K

@101

go o-colonis_ChangepurchaseOrder

27% of PurchaseOrderltemActivities Activity

“\ 27% of PurchaseOrder Activity

@ Pubish v

©

Process Explorer

PurchaseOrder Activity

e}

~ @10
Selet Fiter
starting a this event 18 oblects (<1%) e_celonis_ChangePurcha o
seorder e 1
ending at ths event 16K objects (26%) B e C Thox Y

TargetModel 7 eaitmosel

Checking C

" . 81 & ©Ppwisn v
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» PresetFilters

+ Adda filter

owm 2
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Conformance Checking Using Alignments

Ordermanagement40T | OrderMa: X +
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@ Studio > @ playground-ordermanagement > OrderManagement40T v Search CTRL | + | / 81 & e Publish v

® Ordermanagement40T a o 27

2} De‘%’m Alignment Explorer Target Model ® 797.4K » Filters
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gt} i=
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Ql
Charts &

® 12.2€ O 100%
Sales Order

38,606

Tables B Sales Order ltem v Any deviation type v Any event type W

E 3a The invoice is created
A o before the delivery

header and item are
created.

Variant Detail
@ 573.8K 573.8K

E Event Sequence Deviations Time delta .
Create Customer Invoice .
. Create Sales Order Item 0 40,618 '

e

Approve Sales Order Item 1d
&

Create Customer Invoice ! Violated exclusive gateway 2d

B 5738K 573.8K

—
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Create Delivery Header 4h
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Create Delivery Item 30min
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End-to-End Performance Analysis

Ordermanagement4OT | OrderMa X +
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ey et Sales Order 99.99% i
Explorer Delivery 99.57% "0 . Sales Order v First v
=) Sh ° °
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the order and the delivery = o
[ [ y .
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. Sign Proof Of Delivery
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B 2 7 12 17 22 27 32 37
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This is what we can do today!
I t“ery In Based on facts and
assets result computation instead of

Wikipedia & Co.
Process Mining Engine

Why not do it more systematically as a community?
Let’s stop just “playing” with general-purpose LLMs!
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Millions of webpages containing the word Porsche

- Porsche 911: Die gunstigste Therapie, die Stuttgart zu bieten hat.
 Auf der linken Spur fuhlt sich Porsche wie zu Hause.

« Zwischen Ordnung und Wahnsinn fahrt Porsche die Ideallinie.
 Wenn andere noch traumen, startet Porsche schon den Motor.
- Porsche in Stuttgart gebaut, auf der Autobahn geboren.

- Wenn Prazision Emotion trifft, entsteht Porsche.

- Wo Leidenschaft auf Technik trifft, entsteht Porsche.

- In Stuttgart geboren, auf der Autobahn zuhause - das ist Porsche.
« Zwischen Null und Hundert sagt Porsche nur ,,Guten Morgen®.
« Geduld ist schon — aber Porsche ist schoner.



Millions of webpages containing the word Porsche

911: Die gunstigste Therapie, die Stuttgart zu bieten hat.

 Auf der linken Spur fuhlt sich wie zu Hause.
« Zwischen Ordnung und Wahnsinn fahrt die Ideallinie.
« Wenn andere noch traumen, startet schon den Motor.

in Stuttgart gebaut, auf der Autobahn geboren.
« Wenn Prdazision Emotion trifft, entsteht
- Wo Leidenschaft auf Technik trifft, entsteht :
- In Stuttgart geboren, auf der Autobahn zuhause - das ist
« Zwischen Null und Hundert sagt nur ,Guten Morgen®.
- Geduld ist schoén — aber ist schoner.



Similar concepts for images

Millions of webpages containing dog pictures




Similar concepts for time series (but already more difficult)

Forecasts for quarterly beer production
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https://otexts.com/fpp3/ Rob J Hyndman and George Athanasopoulos



Similar concepts for time series (but already more difficult)

Australian domestic tourism

Challenges
« What does 456.3 mean?

(compare to “Porsche”)
- Domain specific
* Less public data
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https://otexts.com/fpp3/ Rob J Hyndman and George Athanasopoulos



How about event data?

Frint and = Receive Ord...
Record Goods Receipt

GCreate Purchase Ord... i B Receive Ord...

Record Goods Receipt |

Create Pu (o] Print and . Receive Ord...
ates Inw Record Invoice Receipt f'Record Goods Receipt |

Receive Ord...

l::' Record Goods Receipt

hase Ord...
Record Invaoice Receipt

Create Purchase Ord..
Record Invoice Receipt

Record Invaice Receipt

Challenges

- Do we want to use the
fact that “Create XYZ”
is likely to be at the
start?

Domain specific

Less public data



When is one general model better than many specific models?
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Probably a mix is better ...
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Recall the “No Free Lunch” (NFL) theorems

“All learning algorithms are equivalent, on average”
(David Wolpert 1992)

Meaningful learning is only possible if the model is trained
on data from a similar distribution (in the broadest sense of
the word) as the unseen data it is applied to.



CONCLUSION
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WE ARE TOO BUSY TO APPLY
PROCESS MINING

\ Pointers to LLM
*._research RWTH

, Contextis important:
OCPM - OCPM - OCPM

+« Towards foundation
models for processes?




	LLMs in BPM�What Works, What Fails, and Why We Need OCPM To Provide Structure
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	176 BPMN models (available for all via intranet.rwth-aachen.de)
	176 BPMN models (available for all via intranet.rwth-aachen.de)
	Reality (deliberately made unreadable)
	Reality (deliberately made unreadable)
	Slide Number 13
	Slide Number 14
	Slide Number 15
	New Gartner Magic Quadrant
	Slide Number 17
	Slide Number 18
	Slide Number 19
	A Naïve Approach
	Pre LLM
	With LLM
	Using LLMs for text or log to model: ProMoAI and the like
	ProMoAI: Process Modeling with Generative AI
	ProMoAI: Process Modeling with Generative AI
	Example
	Example
	Evaluation
	AIPA: A Tool for Process Querying
	Benchmarking LLMs for Process Mining Tasks
	Benchmarking LLMs for Process Mining Tasks�
	Example Task (one of 57) 
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Guesswork Versus Computation
	Guesswork Versus Computation
	Process Mining Copilot: Lowering the Threshold To Use PM 
	Adding Other Forms of AI, ML, and Automation
	Generating “Machine Learning Problems” for “Process Problems”
	Adding Other Forms of AI, ML, and Automation
	Slide Number 48
	Slide Number 49
	Slide Number 50
	It all starts with event data
	Slide Number 52
	Slide Number 53
	Minimal Example: On Time In Full (OTIF) Score?
	We cannot see the problems by looking at disconnected object types 
	Discovered Object-Centric Process Model
	Meta Model: Case Centric
	Meta Model: Object Centric
	Exhibit #1
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Exhibit #2
	1-to-1 ?
	Slide Number 66
	Celonis Supports OCPM
	Conformance Checking Using Alignments
	End-to-End Performance Analysis   
	Slide Number 70
	This is what we can do today! 
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86

