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Tutorial Outline

RPA and its servitization (1)

o Introduction and Background to Robotic Process Automation (RPA)

o Steps to conduct a RPA project

o Automating a routine with the commercial tool UIPath

RPA and its servitization (2)

o From Robotic Process Automation to Robotic Process Mining (RPM)

o SmartRPA: A framework to realize the RPM vision

o Demonstration of SmartRPA

o Agentic Process Automation (APA)
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Robotic Process Automation

Robotic Process Automation (RPA) is a maturing technology, based on the notion of software

robots (or simply SW robots), that allows organizations to automate high-volume routines.

o SW robots are mainly used to automate repetitive office operations like accounting, billing, and customer

service.

o SW robots are capable of emulating the actions of a human worker performed on a User Interface (UI):

o log into applications

o connect to system APIs

o keyboard inputs

o mouse movements and clicks

o copy and paste data, read and write to databases

o open e-mail and attachments

o fill in forms and make calculations

o reading computer screens
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Processes, Routine tasks, User Actions
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Software (SW) Robots

A SW robot is a piece of software developed to capture the execution of the tasks

previously performed by a human user on the UI of a computer system, and then to

emulate the automation of such tasks in place of the user.

6



SummerSOC@2025Simone Agostinelli

Attended vs. Unattended SW Robots
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Attended SW Robots
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Unattended SW Robots
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What RPA is not
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Processes best-suited for RPA
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Classifying RPA within the spectrum of BPM [DiCiccio-JDataSem15] 

These processes are 

completely predictable

and all possible paths are 

well-understood.

Such processes require to 

be adapted according to 

changing circumstances

during the execution.

Unattended 

SW Robots

Attended 

SW Robots

12

RPA

It is impossible to define a 

priori the exact steps to 

be taken in order to 

complete an assignement

Class of processes where

process modeling could

not be completed before

the execution.
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Tutorial Outline

RPA and its servitization (1)

o Introduction and Background to Robotic Process Automation (RPA)

o Steps to conduct a RPA project

o Automating a routine with the commercial tool UIPath

RPA and its servitization (2)

o From Robotic Process Automation to Robotic Process Mining (RPM)

o SmartRPA: A framework to realize the RPM vision

o Hands-on session with SmartRPA

o Agentic Process Automation (APA)
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How to conduct a RPA project

1. Determine which routines are good candidates to be automated.

o This requires the support of skilled human experts that identify the

candidate routines to automate by means of interviews and observation of

workers conducting their daily work.
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1. Determine which routines are good candidates to be automated.

2. Model the selected routines in the form of flowchart diagrams that

define the behavior of a SW robot.
o The designer produces a flowchart diagram that includes the single actions to be performed by the 

bot on the UI to emulate a relevant task of the system.

15
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1. Determine which routines are good candidates to be automated.

2. Model the selected routines in the form of flowchart diagrams that

define the behavior of a SW robot.

3. Develop each modeled routine by generating the SW code required

to enact the associated SW robot on a target computer system.

o The designer checks if the robot's behaviour during the execution of the

task on the UI is capable to properly reproduce the behaviour of a human

user that executes the same task.

o If any misalignment exists, the designer adjusts the flowchart diagram to

fix the identified gap.

16
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1. Determine which routines are good candidates to be automated.

2. Model the selected routines in the form of flowchart diagrams that

define the behavior of a SW robot.

3. Develop each modeled routine by generating the SW code required

to enact the associated SW robot on a target computer system.

4. Deploy the SW robots in their environment to perform their actions.

5. Maintain the routines over time to eventually enhance their

behaviour.
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Automatable Task Example
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Ui Path: a tool to enact RPA projects
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UiPath Orchestrator

UiPath Orchestrator is a centralized web platform that allows you to 

manage, monitor, and control SW robots developed with UiPath.

Typical Use Case:

o A developer creates an RPA process in UiPath Studio.

o The automation package is uploaded to Orchestrator.

o Orchestrator deploys it to an unattended robot.

o The process is scheduled to run at a specified time.

o Orchestrator monitors the execution, records logs, and sends alerts if 

something fails.
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Deployment Options

23

Aspect On-Premise RPA-as-a-Service (RPAaaS)

Deployment
Within organization's 

infrastructure
On vendor’s cloud platform

Licensing
Requires upfront software license 

purchase

No license purchase; 

subscription-based

Infrastructure
Needs server hardware, hosting, 

IT resources
Fully managed by the vendor

Training & Support May require internal resources Provided by vendor

Scalability Limited by internal infrastructure Easily scalable via cloud

Cost Model
High upfront costs; long-term 

investment

Pay-as-you-go; only pay for what 

you use
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RPA as a Service
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Concern Details

Long-Term Costs
Subscription fees accumulate over time; can exceed 

upfront on-premise costs.

Data Privacy
Requires sharing sensitive data with third-party 

vendors: a concern for many.

Limited Vendor Choice
Fewer RPAaaS vendors available compared to 

broader on-premise market.

Standardization Limits
Less customization; fewer options for unique 

integrations, reporting, and backend access.
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RPA as a Service

Choosing the Right Model

o On-Premise RPA: More control, flexibility, and potentially lower long-term costs.

o RPAaaS: Faster to deploy, lower upfront cost, minimal infrastructure burden.

Decision depends on:

o Budget

o Technical capacity

o Data policies

o Customization needs

o Stage of RPA maturity
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RPA Tools: https://research.aimultiple.com/rpa-tools/

Nowadays there exist more than 50 providers offering RPA solutions with

different prices and functionalities.

26

RPA market expected to grow 

from $4B (2024) to $14B (2029)

(https://www.celonis.com/blog/wh

at-is-rpa-as-a-service/)

https://www.celonis.com/blog/what-is-rpa-as-a-service/
https://www.celonis.com/blog/what-is-rpa-as-a-service/


SummerSOC@2025Simone Agostinelli

Tutorial Outline

RPA and its servitization (1)

o Introduction and Background to Robotic Process Automation (RPA)

o Steps to conduct a RPA project

o Automating a routine with the commercial tool UIPath

RPA and its servitization (2)

o From Robotic Process Automation to Robotic Process Mining 

(RPM)

o SmartRPA: A framework to realize the RPM vision

o Demonstration of SmartRPA

o Agentic Process Automation (APA)

27



SummerSOC@2025Simone Agostinelli 28

ISSUE: Trial-and-error approach repeated

until success (often time consuming and 

error-prone) [Jimenez-Ramirez-CAiSE19].

Traditional RPA lifecycle

[Jimenerez-Ramirez-CAiSE19] Jimenez-Ramirez, Andres, et al. "A 

method to improve the early stages of the robotic process

automation lifecycle." Advanced Information Systems Engineering: 

31st International Conference, CAiSE 2019, Rome, Italy.

state-of-the-art RPA tools are driven by

predefined rules and manual

configurations made by expert users

rather than automated intelligent

techniques.
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Robotic Process Mining [Leno-BISE20]

29

[Leno-BISE20] Leno, Volodymyr, et al. "Robotic process 

mining: vision and challenges." Business & Information Systems 

Engineering 63 (2021): 301-314.
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Steps of Robotic Process Mining

o Record the mouse/key events that happen on the UI of the SW applications 

involved in a routine execution (UI logs).

o Automatically determine which routines are good candidates to be 

automated by analyzing the UI logs.

o Automatically discover from the UI log the models of the selected routines 

that define the behavior of a SW robot.

o Automatically generate the SW code to enact the SW robot related to the 

routine under analysis on a target computer system.
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User Interaction (UI) Logs

o Detailed event logs that record low-level interactions between a user and 

the user interface of a software application.

o Events are hardware inputs like clicks and keystrokes.

Applications: Task Mining, Robotic Process Mining, Software Usage 

Analysis, …
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Target: Automatically develop SW robots directly from segmented UI 

logs (i.e., case notion is available).

1. Train RPA routines based on observed behaviour (UI Logs) in order to

automatically find the best way to perform a specific task.

2. Abstract events to a high level, thus skipping the manual modeling of the 

flowchart diagrams.

3. Implement and enact a SW robot emulating the most suitable routine 

reflecting the observed behaviour also in presence of variation points.

SmartRPA: A framework to realize the RPM vision

Aut. Gen. of 

Executable RPA Scripts

33

Agostinelli, S., Lupia, M., Marrella, A., Mecella, M. Reactive synthesis of software robots in RPA from user 

interface logs. Computers in Industry, vol. 142 (2022)
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SmartRPA

34

https://github.com/bpm-diag/smartRPA
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SmartRPA Conceptual Architecture
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Action Logger
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Action Logger
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Logging modules

1. System Logger

1. Native OS APIs

2. Office Logger

1. Native APIs (Windows)

2. JavaScript APIs (MacOS)

3. Browser Logger

1. JavaScript extension

Action Logger

Logging server

• built with Flask

• store UI actions 

• organize them into 

CSV event logs
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Log Processing
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Event Abstraction
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Event Abstraction

editCell Edit cell B12 on Sheet2 with value “test”

clickButton
Click submit button “Send form” on 

uniroma1.it

hotkey Press “CTRL+C” hotkey (copy)

Low-level High-level
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Process Discovery
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1. Applies the heuristic miner 

algorithm implemented in 

PM4PY.

2. Derives the high-level 

workflow describing the 

overall users’ observed 

behavior as a Directly-

Follows Graph (DFG).

Process Discovery
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RPA (Scripts Generation)
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Untangling the variation points
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RPA - Custom dialog
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RPA – SW Robot (Python)
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RPA – SW Robot (UiPath)
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Tool Demonstration
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What is Agentic Process Automation?

o Agentic Process Automation (APA) uses AI agents to build flexible 

workflows that complete tasks without human intervention.

o Represents the next evolution in Intelligent Automation.

o APA enables autonomous execution of complex, multi-step processes 

involving planning and decision-making.
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AxRPA@ICPM2025
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How does it work?

o AI agents manage tasks and decisions.

o Uses LLMs & generative AI.

o Ingests real-time data via ML and NLP.

o Complements existing ERP, CRM, API systems.

o Orchestrates workflows across apps and systems.

o Works alongside RPA, not against it.
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SW Robot Execution

Traditional SW Robots

enact

reason

perceive

hard-coded 

rules

Task Types

Missione 4 • Istruzione e Ricerca
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SW Robot Execution

Proactive SW Robots [Dumas-ACMTrans23]

enact

reason

perceive

hard-coded 

rules

AI-augmented

Predict, Adapt and 

Explain

Missione 4 • Istruzione e Ricerca

Task Types

[Dumas-ACMTrans23] Dumas, Marlon, 

et al. "AI-augmented business process

management systems: a research

manifesto." ACM Transactions on 

Management Information Systems 14.1 

(2023): 1-19.
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UiPath Autopilot
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GPT Operator
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Claude (Anthropic)
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… And many more

o Automation Anywhere Co-Pilot

o Microsoft Co-Pilot for Power Automate

o IBM watsonx Orchestrate

o Etc…
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Final Overview

61

Criteria Traditional RPA RPM APA

Adaptability Low Medium High

Task Complexity Low Medium High

Intelligence Low Medium High

Scalability Medium High High
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Thank you for the attention!

Simone Agostinelli

simone.agostinelli@unimercatorum.it

RPA and its servitization
Facts Sheet
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