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Introduction

The quality of a product or service refers to the degree to which the product or service
is able to satisfy needs. These needs can be categorized into two main group: stated
needs and implied needs. Stated needs refers to the explicit requirements or
specifications of the product, while implied needs are related to implicit needs,
customers’ expectations.

Quality engineering is fundamental for optimizing process and developing products.
Engineering or organizational innovation can be encouraged by a favorable operating
environment, such as that of a Lean and Integrated System (LIS).

A Lean and Integrated System implements (at least) two organizational approaches:
Concurrent Engineering and Lean Production.

Lean production is an assembly-line manufacturing methodology developed originally
for Toyota’s automobile manufacturing. This is why it is also known as Toyota
Production System. The goal of Lean Production is described as to get the right thing to
the right place at the right time, the first time, while minimizing waste and being open
to change.

Engineer Taiichi Ohno from Toyota, who is credited with developing the principles of
lean production, discovered that in addition to eliminating waste, his methodology led
to improve product flow and quality.

This type of System can be extended not only for production industries but also to
enhance workflows and processes in other sectors such as service.

The key to this system is the customer centrality. It is very important to collect and
analyze customer needs and feedback in order to develop products or service that
satisfy their requirements.

After having analyzed the whole process used nowadays into Mind4lab and in the
Workshop lab, | endeavored to improve efficiency reducing waste of time.

My aim was to automate manual processes using tools to allow the lab manager to
work continuously and manage time efficiently.

As outlined, my thesis is divided into 3 different parts: requirements, solutions and
improvements proposal.



Requirements

The Department of DIGEP at Politecnico di Torino manages different typologies of
laboratories, including the Production Workshop, Mind4Lab, Center IAM, Tomograph
Laboratory, Center J-Tech, RMLAB, Reverse Engineering, Quality and Metrology
Laboratory, and the Economics and Production Laboratory.

The needs exposed by Mind4Lab concern the managing and monitoring of individuals
entering the laboratory. Since this Lab is predominantly used by thesis students and
doctoral students, but also accessible to others, it is important to keep track of users
to ensure the safety of the lab and its machineries.

The primary requirement for all users entering any laboratory, regardless of the subject,
is to complete a four-hours safety course. This course concludes with a certificate that
is valid indefinitely and it can be included as an additional credential on a curriculum
vitae.

In order to access the lab, users also need a signature from the referring professor who
has granted them the possibility to enjoy this opportunity. Additionally, a mandatory
document has must to be signed by user, the referring professor and the RADL, the
main manager responsible for the security of laboratories, who decides the type of
personal protective equipment (DPI-PPE) required based on the user’s role and
responsibilities.

Therefore, these initial requirements are common to all the laboratories and there is
need to keep track of all these details. After which, each laboratory has slightly
different additional requirements. Since the thesis focuses on Mind4Lab, the specific
needs of this lab are detailed here.

The laboratory manager needs to provide users with instructional material specific to
each robot station they are going to use for training. Then, users must send the
manager an email with documents that guarantee they have studied all the manuals.

Subsequently, the manager checks all the certificates and, if validated, he shares a
Teams Calendar where all users must book a time slot for the requested robot station.
Afterwards, users are allowed to access MindLab and start using the robot.

Another need required for all the laboratories is to keep track of the energy
consumption, monitoring the actual use of each machinery.

Finally, all these needs are quite similar to all labs. This is why has been created a
standardized process that follows a Lean Service.



For what concern Workshop Laboratory, has been used to analyze the actual process
that was created by a previous colleague, who tried to automate some process.

After the analysis | had learn how to use Microsoft tools and every application that
could be possible to adopt in order to develop my thesis. | changed the previous work
because it was focused only on the workshop, while | tried to standardize a process
that can be replicated in different laboratories. | Optimized the initial QR code to track
the bureaucratic documents as online courses and required documents.

The Future Proposal explained at the end of the thesis will be useful to optimize the
work of the workshop manager, reducing the waste of time to track the use of each

machinery.



Solutions

The solutions for addressing all the identified needs commence with a critical analysis
of a previous approach employed to manage the production workshop’s workflow.

Initially, a temporary database was established to consolidate all user information,
aligning with the requirements delineated in the previous chapter. However, this
initiative encountered challenges related to suboptimal data retrieval processes and
the time investment required from laboratory managers.

This chapter offers insights into the strategies implemented to streamline the entire
workflow process from a lean perspective. The solutions are categorized into two
primary areas: General entrance to DIGEP Laboratories and Entrance to Mind4Lab, of
another specific laboratory.

General entrance to DIGEP Laboratories

The first need that has been analyzed was the general entrance since it represents the
initial interaction between users and laboratories.

In an effort to reduce time wastage for both parties, the manager and the user, it has
been proposed to centralize the initial bureaucratic documents, which are common
requests across all laboratories as mentions in the Requirements Chapter.

The Process flow begins when a user arrives to the DIGEP Lab, typically accompanied
by their referring professor.

The useristhen required to scan the QR-Code at the general entrance, called “Ingresso
Laboratori”, as shown in the following picture.



Ingresso Laboratori Digep

Figure 1- QR code “Ingresso Laboratori Digep”

This QR-Code directs the user to a Microsoft Forms page used for data collection.
Unlike the previous process, this method optimizes the time spentfilling out forms. The
responses are automatically saved into a file excel on google drive using Microsoft’s
Power Automate application, which allows for the creation of automatic data flows.

The previous form asked to the user personal data such as Name, Surname, Student
ID and email. In this case Power Automate is utilized to retrive the user’s personal data
from Office365, eliminating the need for users to input this information manually. This
implementation significantly reduces the time spent of form completion, particularly
as subsequent questions mainly involve selcting predefined choices rather than typing
responsed. In this way, Lean Service has been reached splitting in half the questions
asked into the form. Half questions mean half time, exspecially less than half time
since the following questions are just mainly choice answers, as shown in the picture.



Ingresso Laboratori Digep

A fine modulo verranno inviati i documenti e informazioni per poter accedere presso i
laboratori. Devi compilare prima di entrare nuovamente in Lab.

Once you submit the form, you will receive all documents and information in order to be able
to access to laboratories. You have to compile them before entering again the Lab.

1. Email del referente/docente strutturato in dipartimento | Email of your professor of
department *

Inserisci la risposta

2. In qualita di | Acting as *
(O Personale dipendente | Polito Staff
(O Dottorando | PhD student
(O Tesista | Thesist
() Assegnista | grant holder
(O Borsista/collaboratore | collaborator
(O Personale esterno | External
(O Visiting

3. Dipartimento di appartenenza | Department to which you belong *
O paD
O DAUIN

DET

DIATI

DIGEP

DIMEAS

DISEG

DISMA

DENERG

DIST

QG © QX 9 O O O

DISAT



4. A Quale/i Laboratorio/i devi accedere? | Which laboratory do you need to access? *
D Centro |1AM
[ ] Laboratorio Tomografi

Officina Meccanica

Centro J-Tech

Mind4Lab

RMLAB

Reverse Engineering

Laboratorio di Qualita e Metrologia

O 00 dogoof

Laboratorio di Economia e Produzione (LEP)

Figure 2 - Module Forms related to the QR code fig.1

The total time spent on completion is “20” seconds, while the previous form was
completed in about “40” seconds.

Upon submission of the form, the user receives an automatic email outlining the
requirements in order to be able to access the Labs.

This includes links to a four-hours online security course and a OneDrive folder
containing necessary PDFs for signing and completion. Subsequently, the user must
send all required documents to the general laboratory manager, either by replying to
the email or directly sending attachments.

The laboratory manager is responsible for verifying the documents. Once he confirms
the validity through a scan of another QR Code, the user will receive an email inviting
him again to the general entrance of laboratories, where they can use their student
smart card for authorization and gain access to the labs.
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It follows the second QR code, used only by the manager of the main entrance of labs.

Verifica moduli sicurezza

Figure 3- QR Code “Verifica moduli sicurezza”

Verifica moduli sicurezza

1. ID student Ingresso Lab (prima colonna file excel "Ingresso Lab Generico" *

1l valore deve essere un numero

2. Confermo moduli *

O ves
() no

Figure 4 — Module Forms related to the QR code fig.3

The manager of DIGEP labs must fill out the form, writing the ID student for the
entrance which corresponds to the “ID” column reported on the file excel.

The Process outlined above for the General entrance to DIGEP Laboratories serves as
the first step in the overall process, granting students the necessary qualifications to
enter the laboratories independently. This meticulous tracking of procedures ensure
that all needs are met efficiently.

A sequential flow chart detailing the responsibilities of individuals and the process is
provided below.
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Flow Process analysis

The process explained in the previous chapter follows a Lean Service perspective,
allowing the general DIGEP laboratory manager to optimize his time.

Prior to the implementation of the new workflow, the manager had to interrupt his work
to go into the office, remove his gloves, and search for the documents needed by users
to access the laboratories. With this new system, users can scan the QR code
themselves, minimizing interruptions for workers. Although the general manager still
needs to stop working to welcome users, but the time spent on bureaucratic tasks is
significantly reduced.

This process can help workers save at least five minutes for each user entering the
DIGEP laboratories. While this may not seem like a long time, It is sufficient to maintain
the continuity of the manager’s work without significant disruption.

Another advantage of the new system is improved documentation management. Users
send all certificates via email, which can then be stamped or saved in a server or cloud
folder. The latter option supports the goal of optimizing paper consumption and reduce
waste.

Below are two flowcharts: the first one concerns the new process, while the second
one relates to the old process.

12



USER

LABORATORY MANAGER

START

Scan QR-Code
Entrance to Digep
Labs

Riceive email with
documents and
security course
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the laboratory
manager
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Receive email with
problems of
documents

Not

all documents

Control Documents

Is everything

Receive email for
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auto

mated

valid?

Scan QR-Code to

Activated smart
card and receive
possible DPI

confirm

Figure 5 - Flow process of the new management system
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As shown, the initial stages of the process do not require the presence of the manager,
as itis handled by the automated system.

The manager becomes involved once the user sends an email with all required
certificates for verification. After the manager validates the documents, an automated
email is sent to the user in order to invite him back to the main entrance of the
laboratories. At this point, the user’s smart card is activated, granting him access to
the labs.

This optimized process exemplifies the principles of Lean Service, enhancing
efficiency and reducing unnecessary time expenditure, thereby benefiting both the
manager and the users.

As seen, in the next picture related to the old process flow, the presence of the
manager was required almost every time.
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USER LABORATORY MANAGER
START
v
. . » | stop working and
Enter into Digep lab | welcome user
\ 4
Riceive documents give user all
5 d
and.securlt\‘/ course |« documents
instructions
\ 4
Bring document to
the laboratory P Receive documents
manager
A
v
Control Documents
Not
Check the P Is everything
documents - valid?
Activated smart
- P Take user smart
card and receive |« card
possible DPI
A\ 4
END

Figure 6 - Flow process of the previous management system

15



The logic beyond the process

For the process of entrance to the general DIGEP laboratories, Microsoft Power
automate has been used. It is an app offered by Microsoft that allows users to create
automatic flows connecting different applications. In this process, OneDrive Microsoft
Excel, Office365, Microsoft Forms and Outlook have been used.

Firstly, a Microsoft Form module was created, which asks laboratory users a few
questions such as the referent professor’s email and department. The following picture
is a screenshot of the first questions of the module.

Ingresso Laboratori Digep

A fine modulo verranno inviati i documenti e informazioni per poter accedere presso i
laboratori. Devi compilare prima di entrare nuovamente in Lab.

Once you submit the form, you will receive all documents and information in order to be able
to access to laboratories. You have to compile them before entering again the Lab.

1. Email del referente/docente strutturato in dipartimento | Email of your professor of
department *

Inserisci la risposta

2. In qualita di | Acting as *
(O Personale dipendente | Polito Staff
(O Dottorando | PhD student
(O Tesista | Thesist

(O Assegnista | grant holder

O

Borsista/collaboratore | collaborator

(O Personale esterno | External
(O Visiting

Figure 7 - The beginning of the module Forms related to the QR code fig.1
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Once the user submits the form, Power Automate saves the data into an Excel file
called “General Entrance” on OneDrive, which has already been created.

The following screenshot represents the visualization of the Excel file. It is quick to
understand, easy to manage, and can be modified by the owner without any problems.

A B [ D E F G H 1 ) K
me | @l Numero di matricola |l Email personale | Your perfl Email del referente | Email offl Confermdlll In qualita di | Acting as [l Dipartimento {ll A Quale Laboratorio d
227 5/3/24 0:17:27 Davem et ) i polito.it it YES Tesista DET Mind4Lab;
328 5/7/2412:25:40 WD vewe ——v— it it YES Tesista DIMEAS Centro IAM;
429 5/15/2416:50:57 e Fewe— — polito.it it YES Tesista DIGEP Mind4Lab;
530 5/16/2411:33:22 ReWEEND o semem com it YES Barsista/collaboratore DIGEP Mind4Lab;
631 5/21/2414:15:20 leeem  Getem ] com it YES Tesista | Tesist DIGEP MinddLab;
732 5/23/2412:32:04 Sem  ewsm— =aesemm polito.it it YES Tesista | Tesist DIGEP Ming4Lab;
8 33 5/30/2412:28:02 AeroneEED DT ————— i.polito.it it YES Borsista/collaboratore | collabi DIGEP Mind4Lab;
930 6/3/2415:49:26 Ve Fewe— e iad it polita.it YES Dottorando | PhD student  DIGEP Mind4Lab
10 _ 85 6/3/2415:51:33 MWD f— — it it YES Assegnista | grant holder DIGEP Mind4Lab
11 36 6/3/2415:53:35 NGNS  Remwemn —av— polito.it com YES Tesista | Thesist DIGEP MinddLab
d— oo polito.it il.com Tesista | Thesist DIGEP ["Mind4Lab"]

12 & 6/12/2413:14:47 e— A

Figure 8 - Excel File illustrating data collected from the QR code fig.1

In the meanwhile, the data is being written into the file, the user receives the following
email explaining what he/she needs to do to be able to enter the labs.
Documentazione per laboratori

Mittente Giovanni Marchiandi

Destinataric Reano Matteo
Data Mer 15:16

English below

Buongiorno ,

Come comunicato dai referenti di laboratorio, di seguito trova i link e documenti da compilare prima del prossimo incontro presso il lab.
Seguire il "Corso di Formazione Generale dei Lavoratori su Salute e Sicurezza", 4 ore online al seguente link:

https://www.sls.polito.it/formazione/formazione_dei_lavoratori

Compilato la Scheda SIR (Scheda Individuale di Ricognizione dei pericoli lavorativi) scaricabile nel seguente link (tranne per i tesisti, questi ultimi sono esenti dalla SIR):

https://www.sls.polito.it/lavoratori/documentazione_dei_lavoratori

Compilare i pdf nel seguente link di collegamento dopo aver letto il file nella cartella 'Istruzioni Cartella - Folder Instructions' :

https://politoit-my.sharepoint.com/:f:/g/personal/giovanni_marchiandi_polito_it’/EquR-uTpO390uWAzslc-ttAB32-PJfHBacWLwnCvVAd4wpg?e=Grad XB

Saluti
GM

Dear,
As mentioned by professors in Lab, in the following email you will find links and documents to firm before next meeting.

You have to follow 'Secure online course', 4 hours online at the following link:
https:/iwww.sls.polito.it/formazione/formazione_dei_lavoratori

You have to compile the SIR Document, you have to download it from the following link (Thesis students are exepted)):
https://www.sls.polito.it/lavoratori/documentazione_dei_lavoratori
You have to compile pdf in the following link after reading the files in the follower folder called 'Istruzioni Cartella - Folder Instructions' :

https://politoit-my.sharepoint.com/:f./g/personal/giovanni_marchiandi_polito_it/EquR-uTpO390uWAzslc-ttAB32-PJfHBacWLwnCvVA4wpg?e=Grad XB

Best regards
GM

Figure 9 - E-mail sent automatically to the user after the submission of the module Forms fig.1
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The user needs to fill in all the documents and complete the online safety course.

Afterward, he/she must reply to the received email with all signed and completed
documents attached.

Once the manager of the entrance of DIGEP lab receives all the documents, he must
verify and confirm their validity with a specific QR Code, as shown in the picture below.

arifica Sl siciinarsa Verifica moduli sicurezza

1. ID student Ingresso Lab (prima colonna file excel “Ingresso Lab Generico" *

Il valore deve essere un numero

2. Confermo moduli *
O ves

O No

Figure 10 - QR code and module related to fig.3

After submission, the user will receive the following email inviting him/her to come to
the main entrance of DIGEP labs to activate his/her student smart card.

18



Conferm Digep Labs
Mittente Giovanni Marchiandi

Destinatario Reano Matteo
Data Mer 15:17

English below

Buongiorno Matteo,

| moduli inviati via email sono stati confermati.

Dunque pud ritornare nuovamente presso l'ingresso dei laboratori Digep in modo da attivare la smart card.

Si prega di rispondere alla suddetta email con il giorno in cui si vuole presentare.

Cordiali saluti

Giovanni Marchiandi

Dear Matteo,

The certificates you sent by email are confimed.

You are allwod to come again to the entrance of Digep Lab in order to abilitate your smart card.

Please, answer to this email illustrating when you are going to come into the lab.

Best regards

Giovanni Marchiandi

Figure 11 - E-mail sent to user after the validation by the laboratory manager
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Meanwhile, the file excel has been updated to the exact row of the user who has been
confirmed, as shown in the following picture.

A 8 C D E G 4 ) K

B84 @ Or2 di completa@@ Nome | NB Cognome | [l Numero di matricola |l Email personale | Your perfl} Email del referente | Email offl Confermdll In qualita di | Acting as [l Dipartimento @l A Quale Laboratorio d

2. 27 5/3/24 9:17:22 [— — S )51 denti. polito. it CO—————i )0 i10.it YES Tesista DET MinddLab;

3 28 5/7/24 12:25:40 (WSS WSR—— it it YES Tesista DIMEAS Centio |AM;

429 5/15/2416:50:57 MU NE—_— S SW—— s ent.polito.it CO————I )0 it 0. it YES Tesista DIGEP Mind4Lab;

5 30 5/16/24 11:33:22 [E—  S—— m it YES Borsista/collaboratore DIGEP Mind4Lab;

6_31 5/21/24 14:15:29 W= SE— —— il.com ito.it YES Tesista | Tesist DIGEP MinddLab;

7 32 5/23/24 12:32:04 S —— polito.it - it YES Tesista | Tesist DIGEP Mind4Lab;

33 5/30/2412:28:02 /EGEG—_———SE——— -——— i.polito.it ito.it YES Borsista/collaboratore | collab DIGEP MinddLab;

9 34 6/3/24 15:49°76 Vei———  — it it YES Dottorando | PhD student  DIGEP MinddLab
1035 6/3/2415:51:33 Num— —— —— polito.it it YES Assegnista | grant holder DIGEP Mind4Lab
1136 6/3/24 15:50:35 NENE—— R foesr polito.it com YES Tesista | Thesist DIGEP Mind4Lab
1237 6/12/2413:14:47 |U— — —-—— polito.it il.com YES Tesista | Thesist DIGEP ["Mind4Lab"]

Figure 12 - Excel file illustrating data updated after the validation.

The cell of the column “Conferma” and of the last row has been updated reporting the
answer “YES”.

This chapter demonstrates the view of all data and processes saved. As shown, the file
that keeps track of the data is easy to understand and manage. The owner can easily
modify the file like a normal Excel file.

The only important data thatis recommended to do not change is the student ID, which
is a progressive number indicating the response ID of the Forms module.

It is recommended to do not modify the columns table of the Excel file since Power
Automated is connected to them.

Since all data is moved using Power Automate, which generates the flow, screenshots
of the logic behind the process have been included.

The first picture illustrates the flow that connects the first QR code for the entrance to
the mail and Excel file to keep track of the data.
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- Quando viene inviata una nuova risposta (@ wae

h

- Recupera dettagli della nsposta @ e
i

m Recupera profilo utente (V2) & .-
h

Aggiungi una riga in una tabella @ e
A

Invia un messaggio di posta elettronica (v2) & .-

Figure 13 - Power Automate flow of the first QR Code fig.1.

The second picture explains the logic for the second QR code used to confirm validity
and invite the user to the main entrance of DIGEP lab to activate his/her smart card.

Quando viene inviata una nuova risposta @

- Recupera dettagli della risposta @
E Condizione

0 E 7ab38d... x H & uguale a v " VES

|- Aggiungi

Sesi Seno

. o
\L T Aggiungi un'azione
Recupera una riga EEL

Invia un messaggio di posta elettronica (v2) @

@

@

T sasiungiurszone

Figure 14 - Power Automate flow of the first QR Code fig.3
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The following screenshot illustrated the use of Office365 to collects personal data
such as Name, Surname, Student ID Smart Card.

N
Aggiungi una riga in una tabella GELE
* Percorso OneDrive for Business S
* Raccolta documenti OneDrive A
*File /Ingressa Lab Generico.xlsx 3
*Tabella IngressolLabGenerico A
Id . ID risposta =
Ora di completamento . submitDate =
Mome | Mame m Mome x
Cognome | Sumame m Cognome
Mumero di matricola | m Soprannome x
Student ID smart card
Email personale | Your . responder x
personal emai
Email del referente | —- r1f1sdsfcddse., =
Email of your professor
Conferma | Confirm |
In qualit di | Acting as . rcB08e238d2d... x
Dipartimento di . robffgse1fbddd.,., =
appartenenza
A Quale Laboratorio . ra>b5addaff0g.. =
devi accedere? | Which
Mostra le opzioni avanzate -

Figure 15 - Power Automate program connecting Forms and Office365 to the Excel file
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Entrance to Mind4Lab

Mind4Lab is one of the DIGEP laboratories that specifically uses robots. At the
moment, there are nine robot stations primarily used by thesis students and PhD
students.

As a laboratory, the general entrance QR Code must be completed first.

To join Mind4Lab, another form called “Entrance to Mind4Lab” is required. As
mentioned before, general questions such as name, surname, and email are not
required since these can be obtained from Office365 through Power Automate.

Then only required information are the email of the referent professor, the department,
confirmation of the security course, confirmation of DPI -PPE training and allocation,
and which robot station will be used.

All the information needs to be saved into a new Excel file specific to this laboratory,
created in the same manner as the previous one. The process flow between Forms and
Excel has been standardized using Power Automate.

Standards are very important for a lean mindset, and they make it easy to expand to
other laboratories or add new machineries.

The last piece of information, regarding which robot station will be used, is needed in
order to send a specific email to the user with a folder containing all the manuals for
that robot. Users are required to study the manuals and, once they have finished, they
have to send the documents, certificates, and the ID number received to the Mibd4Lab
Manager.

The process of sending the email with all manuals and the ID number for lab entrance
is automated through Power Automate. The following pictures show the questions
asked with Microsoft Form for the entrance to this laboratory.

Ingresso | Entrance to Mind4lab

Figure 16 - QR Code "Entrance to Mind4Lab"
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Ingresso | Entrance to Mind4lab

1. email del referente | email of your professor *

Inserisci la risposta

2. Dipartimento | Department
(O DAD

DAUIN

DET

DIATI

DIGEP

DIMEAS

DISEG

DISMA

DENERG

DIST

O 8 O G O 0 O g O 0

DISAT

3. Hai seguito corsi sulla sicurezza? | Have you done the security course? *

O sl
O No

24



4. Hai ricevuto la formazione per i DPI? | Have you been formed about DPI? *
O sl
() No

5. Quali DPI hai ricevuto? | Which DPI did you receive? *
[ ] Mascherina
[ ] Guanti
] Scarpe

D Nessuno

6. Quale robot userai? | Which Robot Station are you going to use?
(O ABB milling Robot cell
O Automated Warehouse

Dual arm collaborative robot cell

Mobile Robot Arm

Omron Collaborative Robot

Optitrack desktop computer

UR10 cobot cell

Yaskawa Collaborative Robot (20 Kg)

O O G 0 8 O

Workstation ML and HololLens

Figure 17 - Module Forms related to the QR Code fig.16.
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Once the manager receives the certificates by email from the users, they have studied
the manuals, he must scan the “Verifica Attestati” QR Code to confirm the validity of
the documents by entering the User ID for the entrance to the lab.

Verifica attestati

Figure 18 - QR Code "Verifica Attestati"

Verifica attestati

1. 1D cliente *

The value must be a number

2. Confermo *

O yes
O No

Figure 19 - Module Forms related to the QR Code fig.18.

Thereafter, an email will be automatically sent to the user with an invitation to join
Microsoft Teams, where the guest can book specific days and time to join Mind4Lab.

From this moment, the user can enter the lab independently and start using the
assigned robot station.
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This process is very important for the laboratory manager as it significantly helps in
handling the bureaucracy tasks, thus reducing their workload. This way, the manager
is free to organize his time for other tasks. This crucial analysis was conducted to
reduce time waste and optimize laboratory management, highlighting the Lean
Process.

The next need analyzed is keeping track of the time each robot is used. To solve this,
two other QR Codes have been created for each robot station. The first QR code
corresponds to the Start of use. It is created with Microsoft Forms, and it asks the ID
given for entrance of the lab. It is used to keep track of the current user.

When the form is submitted, the completion time and ID are recorded in the specific
sheet of that robot station in the Laboratory’s Excelfile.

A picture of this first QR code of the robot station called “Mobile Robot Arm” is
reported.

Start Mobile Robot Arm

Figure 20 - QR Code "Start mobile robot" connected to the specific Mobile Robot Arm.
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Start Mobile Robot Arm

1. ID per mind4lab condivisa nell’email di ingesso | ID for mind4lab shared with you in the email
for entrance *

The value must be a number

Figure 21 - Module Forms related to the QR Code fig.20.

Once the user finishes using it, he has to scan the final QR code to record the time
used. The submission time, recorded as the end of the robot’s utilization, is used to

calculate the actual time spent on it. End use minus Start Use gives the actual time
utilized.

Finish Mobile Robot Arm

Figure 22 - QR Code "Finish Mobile Robot Arm".
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Finish Mobile Robot Arm

1. ID per mind4lab condivisa nell’email di ingesso | ID for mind4lab shared with you in the email
for entrance *

The value must be a number

Figure 23 - Module Forms related to the QR Code fig.22.

This two QR Code are the same for each robot station but are named differently to save
them into different sheets in the Excel file, keeping track of each robot’s usage.

Finally, to have a quick view about the robot usage, another sheet in the Excel file,
called “Robot Used”, summarizes the total time from all pages of different robots, and
a histogram graph is displayed. The graphs always help to highlight the data.
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Flow Process analysis

The process explained in the previous chapter follows a Lean Service perspective,
allowing the Mind4Lab laboratory manager to optimize his time effectively.

Before the implementation of the new flow process, the manager of Mind4Lab had to
interrupt his own work to go to the main entrance, welcome the new user, and explain
all the requirements necessary before entering the lab. Specifically, the manager had
to manually share the link for Microsoft Teams group, write down the user’s email, and
explain all the required documentation.

With this new system, users can scan the QR code by themselves, significantly
reducing the need for the managerto be interrupted for extended periods. Itis no longer
mandatory for the manager to be present during the user’s first entrance to the lab. This
allows the manager to optimize his time, avoiding unnecessary delays caused by
bureaucratic tasks.

This process can help the manager to save at least 5 minutes for each user entering the
Mind4Lab laboratory and especially the presence to the lab when new user arrives.

Another positive aspectis the management of documentation. Through this flow, users
receive an email containing a share folder with all manuals for the robot. Then, they
must reply to the email, sending the certificates included at the end of the manuals,
which attest to their completion of the required study. The manager can choose to
either print these documents or save them in a server folder. This option helps
Politecnico optimize paper consumption and reduce waste.

Below is a flow chart of this specific process.
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LABORATORY

MANAGER

START

Scan QR-Code
Entrance to
Mind4Lab

Select robot station

which will be used
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documents to study
for that robot

Send certificates for
the end of study to

Check if the client
has already been
verified by the
previuous Entrance
Digep Lab

the laboratory
manager

Receive email to
check certificates

Receive email with
certificates

Control Certificates

I

Scan QR Code to
confirm

Receive email with
shared teams
calendar

Automate
Automate NOT
Automate YES

Are they valid?

Reserve a date
available to use the
rotob

:

Go to Mind4lab and
start use robots

Figure 24 - Process Flow Chart of the new management system.
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As shown in the flow chart, the manager’s presence is not required at the beginning of
the process, only to check if the user has already been verified at the main entrance of
the DIGEP Lab. This verification can be done remotely since the manager will receive
an email notification providing an affirmative or negative response, without needing to
come to the lab. Since all data are reported and saved in a OneDrive Excel file, the
manager only needs an electronic device.

Once the user sends to the manager an email with all the certificates, the manager
must validate all documents. After validation, an automatic email will be sent to the
user, inviting him to a share Teams calendar where he has to book a day and a time slot
available for the robot request.
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LABORATORY
MANAGER

START

Enter Mind4Lab
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documents
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Are they valid?
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rotob

v

Go to Mind4lab and
start use robots

Figure 25 - Process Flow Chart of the previous management system.
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The logic beyond the process

The process for entering the Mind4Lab laboratory has been streamlined using Power
Automate, similar to the general entrance process.

This system integrates OneDrive, Microsoft Excel, Office365, Microsoft Forms,
Outlook, and Microsoft Teams to create an efficient workflow.

Initially, a Microsoft Forms module was created to ask laboratory users a few key
questions, such as the referent professor’s email, department, confirmation of the
safety course, use of any Personal Protective Equipment (DPI-PPE), and which robot
will be used.

A screenshot of the module has been shown on the previous pages.

Once the user submits the form, Power Automate saves the data into an already
created Excelfile called “Mind4Lab laboratory” on OneDrive. The following screenshot
illustrates the Excel file’s layout. It is easy to understand, manage, and modify without
any issues for the owner.

D

g 4
B Email Referente [l Check QRIE Dipartimentolll Corso si

/D | Nome B Cognome Il Matricola Bl Email Personale

19— — N +3000e8(0studebti polito.it m Digep ] sl ["Nessuno'] a si 0:00:00
1O — SPESEE  SSORESNSTUdEDY.Polito.lt m Digep sl sl ["Nessuno’] a 0:00:00

| N — — 98OROSH@ studebti.polito.it m Digep Sl sl ["Nessuno"] a 0:00:00
2O— — 5308000  s90REeSGstudeDt.polito.it M Digep sl sl ["Nessuno’) a 0:00:00
Sim— — 303003 edeaeaEsludebli politoit m Digep sl sl ["Nessuno’] Omron Collaborative Robot 0:00:00

| e SE—— S80R088G studebti. polito.it m Digep ]| s ["Nessuno”] Omron Collaborative Robot yes 0:00:00
M ewe— kRS BRSSO sludebli.politoit m Digep si sl ["Nessuno'] Omron Collaborative Robot _yes 0:00:00
O At siibdd 530063 studebti.polito it m Digep sl No ["Nessuno') Omron Collaborative Robot _yes 0:00:00

T — — it— SHORRONSILEDN, polito.it M Digep sl No ["Nessuno’] Dual arm collaborative robot yes 0:00:00

1 — — SBO0S  sBGReSAGstudebti.polito.it M DIGEP sl No ["Nessuno"] Dual arm collaborative robot yes 0:00:00
| — — A—— IBOPOONE studebti. polito.it M DIGEP Bl No ['Nessuno"] Dual arm collaborative robot yes 0:00:00

10 v Mmoo sS8B6 polito.it i@polito.it DET sl S| ["Nessuno"] Mobile Robot Arm yes 34:16:17

11 Dovigmm. Mawoimios  SOi i, polito. it - ito.it DET sl sl ["Nessuno"] Optitrack desktop computer yes 27:20:27

13 Vuohomes Fowm— 2084686 it @ it DIGEP sl sl ["Guanti") Omron Collaborative Robot _yes 0:00:00

T e oo — it s it DIGEP Sl Bl ["Nessuno"] UR10 cobot cell yes 0:01:41

20 Mt Foamem— 088686 polito.it - com DIGEP sl No ["Nessuno') Mabile Robot Arm yes 0:00:00

£ 21 sweeite St Ecacacd polito.it 2 DIGEP NO No ["Nessuno"] Dual arm collaborative robot yes 6:04:22
19 25 Mario Rossi 5111111 $111111@studenti. polito.it marioressi@polito.it DIGEP Sl No ["Nessuno”) Mobile Robot Arm 0:00:00

Figure 26 - Excelfile illustrating data saved from the Forms fig.16.

While the data is being written into the file, the user receives the following email
explaining the steps he must follow in order to enter the lab.
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Documents Mind4Lab

Mittente Khurshid Aliev
Destinatarioc  Reano Matteo
Data 2024-06-05 16:52

Gentile Matteo,

di seguito trova i link con materiali da studiare prima di entrare in Mind4Lab.

All'interno della cartella troverai un file chiamato Readme dove ci sono le istruzioni relative ai materiali, quindi iniziare da questo file.

Finita la formazione iniziale dovrai inoltrarmi gli attestati dei corsi seguiti rispondendo a questa email.

Per la postazione Mobile Robot Arm usare il seguente link di collegamento https://politoit-my.sharepoint.com/:f:/g/personal/khurshid_aliev_polito_it/Ek|8tTveRBhGI3VEWEEF:

Ricorda il tuo codice identificativo ID del mind4lab &: 20,

ricordarsi di scrivere I'id identificativo al responsabile di laboratorio nell'email di risposta insieme ai documenti allegati

Cordiali saluti Khurshid Aliev

Dear Matteo,

find the link below with all material that you need to study before entering into Mind4Lab.
Inside the folder, you will find a file called Readme which explain what to do about the material, so first of all start reading it this file.

Once yo have finished the formation you have to reply to this email with the certificates of the courses you followed.

For your machinery station Mobile Robot Arm click to the following link https:/politoit-my.sharepoint.com/:f:/g/personal/khurshid_aliev_polito_it/EkI8tTveRBhGI3VSWEEFaMU
Your unique id for mind4lab is: 20,

you have to remember to write your unique id for the lab to the responsible of mind4lab with the attached documents.

Best regards

Khurshid Aliev

Figure 27 - E-mail received to the user after submission of QR Code fig.16.

The user needs to study the manuals in the folder shared via the email link and
complete a certification that proves his studies. Inside the folder, there is a “Readme”
document with instructions on how to navigate the folder, the order of manual, and
other useful information. After studying manuals, the user must reply to the email with
the certificates.

Once the Mind4Lab manager receives all the documents, he has to verify and confirm
the validity using a specific QR Code, as shown in the previous pages.

After submission, the user receives the following email inviting him to join the Teams
calendar group in order to book a time slot for the respective robot station.
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25 link calendar
Mittente Khurshid Aliev &' Data 2024-05-27 14:37

English below

Gentiale M,

sei stato aggiunto nel team attraverso la tua mail personale dove potrai accedere al calendario teams microsoft.

Dovrai prenotarti nel calendario relativo al robot Omron Collaborative Robot che andrai ad utilizzare.

Saluti
KA

Dear M,

you have been added to the team with your personal email where you can access to calendar teams microsoft.

You have to book a time slot of your machinery station Omron Collaborative Robotthat you are going to use.

Best regards

KA

Figure 28 - E-mail received by the user after the confirm through QR code fig.18.
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Sei stato aggiunto a un team in Microsoft Teams

Mittente Microsoft Teams 1"
Destinatario g ipolito.it L
Data 2024-05-13 15:29

Microsoft Teams

KHURSHID ti ha aggiunto al team LAB_DIGEP_Mind4Lab!

LD

LAB_DIGEP_Mind4Lab

23 membri

LAB_DIGEP_Mind4Lab

Apri Microsoft Teams

Figure 29 - E-mail received by the user in meanwhile of fig.28.

A screenshot of Teams calendar interface is provided once the user joins.

Generale Post File Dualarm collaborati... ~ Optitrack desktop co...  Yaskawa Collaborativ... +6

6]

O ~

lun mar mer gio ven
1 2 3
@ 8:00 - 18:00 Esperimentc @ B8:00 - 18:00 Esperimentc @ 8:00 - 18:00 Angelo
6 7 8 9 10

13 14 15 16 17

@ 13:00 - 19:00 Begum wit [{_JERERPRUNTEL] @ 800 - 12:00 Begum and @ 9:00 - 13:00 Angelo
@ 14:00 - 17:00 Angelo ® 14:00 - 19:00 Aydaand !
20 21 22 23 24

@ 9:00 - 13:00 Angelo @ 13:30 - 16:30 Angelo @ 14:00 - 17:00 Angelo @ 11:55 - 14:00 Giulia Brur

Figure 30 - Teams Calendar after joining through e-mail invitation fig.29.
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Meanwhile, the Excel file is updated in real-time to reflect the user’s confirmation
status, as shown in the following picture.

A B C D E F G H | J K L M N
icola @l Email Personale B Email Referente

D e Ae— eSS ewemsms TUCEDU.POLINOI M Digep Bl Bl ["Nessuno’] a si 0:00:00
31— — SOEEBSE  weBBBBEs udebii.polito.it m Digep sl £l ["Nessuno®] a 0:00:00
1 bty S— shbbhiis  ehbBReecstudebli.polito.it m Digep s sl ['Nessuno] a 0:00:00
52— — SIUEBES  wOREEEREstudebti.polito.it M Digep £l sI ["Nessuno®] a 0:00:00
6 3 — F— SORRENEe  SHERERR: studebii.polito.it m Digep sl Sl ["Nessuno’] ‘Omron Collaborative Robot 0:00:00
T Ave— pe— opm— SRR studeDti.polito.it m Digep sl Bl ["Nessuno®] ©Omron Collaborative Roboat_yes 0:00:00
5 G R SWRNSGe  SWRWsiudebiipolitoil m Digep si sl ['Nessuno’] Omron Collaborative Robot_yes 0:00:00
9 G Ao WSSMe  SGGERRECSTCEDN.POLI.L M Digep si No ["Nessuno®] Omron Collaborative Robot yes 0:00:00
10 T — — st eBRERe:sTudebtipolito.it M Digep sI No ["Nessuno’] Dual arm collaborative robot yes 0:00:00
11 G S— IR eeERReC studebti.polite.it M DIGEP sl No ["Nessuno”] Dual arm collaborative robot yes 0:00:00
12 O d— — S RBRRREE studebii.polito.it M DIGEP sl No ["Nessuno’] Dual arm collaborative robot yes 0:00:00
13 10 Gev— M se0ai polito.it olito. it DET st st ["Nessuno®] Mobile Robot Arm yes 34:16:17
1011 e— o il i, polito.it it DET st sI ["Nessuno’] Optilrack desktop computer yes 27:20:27
15 13 ee— — piihi ito. it B@polito.it DIGEP £l st ["Guanti’] ©Omron Collaborative Robot_yes 0:00:00
1014 e AR, S it DIGEP sl Sl ["Nessuno”] UR10 cobot cell yes 0:01:41
1 | —— -e— e polito.it @ o DIGEP sl No [“Nessuno®] Mobile Robot Arm yes 0:00:00
18 21 demiie Gebintimn  sibhihie i polita.it PC. DIGEP NO No ["Nessuno®] Dual arm collaborative robot yes 6:04:22
19 25 Mario  Rossi s111111  $111111@studenti.polito.it mariorossi@polito. it E: DIGEP sl No ["Nessuno®] Mobile Robot Arm yes 0:00:00

Figure 31 - Excel file updated after validation QR code fig.18.

As explained before, once the useris able to enter into Mind4Lab he can start using the
robot station booked and the total time spent on that station is reported into the file
excel as shown in the picture blow.

A B C D E F G H | ] K L M N

10 @ Nome B Cognome [ Matricola @ Email Personale B Email Referente @ Check QR Dipartimentofl Corso sicurezza [ Formato sui DP DPI consegnatifll Postazione Robot
2 e N— SSRSED  SSSeSES!deDt.polilo.qt m Digep sl sl ["Nessuno’] a si 0:00:00
3 1 — — TOONEP  ReeelG studebti.politoit m Digep Sl Sl ["Nessuno®) a 0:00:00
4l e Rem— OSSP SRR studeDti.polilo.it m Digep sl sl ['Nessunc"] a 0:00:00
S oM NSNS  SMGED  SSSMSERGstudcbtipolitoit M Digep si sl ["Nessuno"] a 0:00:00
6 S RN OWSED  SSSRSSRGsiudeD!.pollloqt m Digep sl sl ['Nessunc'] ©Omron Collaborative Robat 0:00:00
74— — ohwmmm  ~SeuaastudeDti.polito.it m Digep si sl [*Nessunc"] Omron Collaborative Robot _yes 0:00:00
G SN Rewwsmn RSB Seeeeewistudebtipolitedt m Digep sl ] ["Nessuna"] Omron Collaborative Robot _ yes 0:00:00
S G Fews  HMASED  SSSSSEEGstudeDiipolioit m Digep sl No ["Nessuno"] Omron Collaborative Robat yes 0:00:00
10 7 — — T—— oW studebti.polio.it M Digep L] No ['Nessuno"] Dualarm collaborative robot yes 0:00:00
11 e R S8SNE  SSOSGEEsludeDt.poliloit M DIGEP si No ["Nessuno"] Dual arm collaborative robot yes 0:00:00
12 9«mme R HSEED  HeReERG stude bt polito.it M DIGEP Sl No ['Nessuno"] Dual arm collaborative robot yes 0:00:00
13 10D e so0eeE palito.it it DET sl sl [*Nessunc"] Mobile Robot Arm yes 34:16:17
10 1] e seetem polito. it S it DET sl sl ["Nessuno"] Optitrack desktop computer yes 27:20:27
15 | TR —— apeeiies ap it it DIGEP St St [*Guanti”] Omron Collaborative Robot  yes 0:00:00
ey ) it it DIGEP sl sl ["Nessuno"] UR10 cobot cell yes 0:01:41
17 20— fem— soemenn polit.it conm DIGEP £l No ["Nessuno"] Mobile Robot Arm yes 0:00:00
15 21 B TSNS polita.it p DIGEP NO No [Nessuno’] Dual arm collaborative robot yes 6:04:22
19 25 Mario Rossi s111111 studenti.polito. it mariorossi@polito.t E: DIGEP sl No ["Nessuno"] Mobile Robot Arm yes 3:36:26

Figure 32 - Excel file updated after having user a robot station by the user, see column "Tempo totale".

A specific sheet that monitors all the robot station used has been created. There is
illustrated for each ROBOT the number of people that used it, the number of times
used, and the total time used.

While into the histogram graph has been reported the total time used for each robot. It
is easierto have the whole picture of the time spent, itis possible to rank the robot from
the most to the less used.
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1
2 ABB milling Robot cell 0 0 0:00:00
3 Automated Warehouse 0 0 0:00:00
4 Dual arm collaborative robot cell 4 g 6:04:22
5 Mobile Robot Arm 3 12 34:16:17
6 Omron Collaborative Rohot 5 0 0:00:00
7 Optitrack desktop computer 1 10 27:20:27
8 UR10 cobot cell 1 1 0:01:41
9 Yaskawa Collahorative Robot (20 Kg) 0 0 0:00:00
10 Workstation ML and HoloLens 0 0 0:00:00
11
12 )
13 total time used
14 38:24:00
33:36:00
15 28:48:00
16 24:00:00
19:12:00
17 14:24:00
18 9:36:00
4:48:00
19 0:00:00 | —
20 o 3 : & & Q D R o
21 A A A
& & ¢ T S
20 \\\\(\% ‘&b R ‘o\\tz; QCP -6‘@ £ o @Qo \é@x\
3 & S $ K
23 & & Q@“’\ ¥ & B &
24
25 m total time used
26

Figure 33 - Excel file sheet Robots illustrating the usage for each robot station.

This chapter demonstrates the overview of all saved data and processes. The file
tracking the data is easy to understand and manage, and the owner can modify it like
any normal Excel file. The only crucial data that should not be changed is the student’s
ID entrance, which is a progressive number indicating the response ID of the Forms
module.

It is recommended to do not change, modify, columns of the Excel file since Power
automate read the table.

Since all data are transferred using Power Automate, which generates the workflow,
screenshots have been provided to illustrate the logic behind the process.

The first picture illustrates the flow connecting the initial QR code for entrance, the
email system, and Excel file in order to keep track of users. It also connects to the
general entrance Excel file to verify if the user has already been registered by the
general entrance manager of DIGEP labs.
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Currently, there are some issues with the process. Once the flow is generated, the
general Excel file does not update for future entries. As aresult, the Mind4Lab manager
has to manually check new users comparing the two Excel files.

E \When 2 new response s submitted @ -
1!
E et respense detall ® -
1]
m Get user profile (v2) @ ooo
I
Add 3 row into 2 table @
|
! l
Getarow @ - List rows present in a table @
v l
Send an email (v2) @ e o ench
i
Geta ow1 ®
)

Figure 34 - Power Automate flow related to QR Code fig.16.

The picture below is an extract of the previous one. It represents the “Getarow 1” and
“Condition” used to verify if the last user entered into the Lab was already verified by
the general entrance DIGEP labs.

The actual flow is reported into the appendix.
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@ Get arow 1 @
*Location

‘ OneDrive for Business s

‘ OneDrive i
‘ /Laboratoric Minddlab lsx [ma ]
* Key Column ‘ o —

*Table ‘ Ganzric ~ |

Ky Valuz . Respenzz 1d %

Show advanced options

Condition

And

O ecne:kq. ® || is agual to || YES

If yes If no
E Send me an email notification @ e E Send me an email notification 1 @
#Subject | Mew antrance in Minddias ‘ *Subjact | \rong naw smrance in Minddizs ‘
“Eody Giao Khurshid Giao Khurshid
E Nome E Cogname X ha sffsttuato con successa lingrasso E Nome 3 E COgnomE X ha sffsttuato l'ingresso prasse il
praszo il Laboratodio Minddlab. Leboratorio Minddlzt zenza aver sffemusto lingreszo prasso il Lab generizls
DIGEP.

I Add an action
L Add an action

Figure 35 - Power Automate condition of the previous fig.34.

While the next picture explains the logic for the second QR code used to confirm the
validity of documents and invite the user to join Microsoft Teams calendar.
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E When a new response is submitted @
Get response details

Update a row

Get a row

E Condition

And
- I_ﬂ rf2800d... x " is equal to v ” yes

4 Add v~

— & o

If yas If no

ﬁ Add a member to a team (O Send an email (v2) 1 @

2, EE)
Send an email (V2) @ T Add an action

I Add an action

Figure 36 - Power Automate flow related to the QR Code fig.18.
The following two pictures illustrate the logic flow for tracking the use of each robot.

The first one represents the start of use, adding a new row into the Excel file.

When a new response is submitted ©)]

v

Get response details ®
W

m Get user profile (V2) ©)]
v

! Add a row into a table ©)]

Figure 37 - Power Automate flow related to the QR code fig.20.
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This second one illustrates the logic to update the specific user’s row in the Excel file,
recording the finish time to calculate the total time spent on that robot.

E ‘When a new response is submitted @
Il
Get response details @
J
. List rows present in a table @
Il
Apply to each

*Sedect an output from previcus steps

value %
‘Condition
[l |_E 1D stude.. x ‘ isequalto e ” E [ |
D I_E Ora fine x Eequalte v ” - responder x
Ifyes Ifno
x =l Update 3 row @

L Add an action

=,
L #dd an action

=,
L Add zn action

Figure 38 - Power Automate flow related to the QR code fig.22.
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Improvement proposals

Afterwards developing the new management system, a critical analysis has beendone.
All systems can be always updated, optimized since the technology move forwards
each year, even more quick.

| analyzed the process and | found critical aspect.

The first one is about the QR code Flow, and the other is an optimization of tracking the
energy consumption and the usage of each machinery.

Flow QR-Code

The first crucial improvements are related to the security of the QR code Flow.

It is necessary to create a strictly flow of Form module, or other modules, that allow
the use to scan a QR code only if he has already succeeded the previous one.

At the moment there are no limits on the Forms modules, everyone is allowed to scan
all QR code, excepted the one to verify certifications that are restricted to the
manager’s email.

After the creation of a specific flow of QR codes, only a one-way flow, the consecutive
improvement could be a creation of QR codes connected directly to the machinery.
Once the user scan the Start use robot, the machinery will turn on automatically. The
same for the end use of it.

This implementation is very important for the labs since it would consolidate the
security of the usage of each robot and keeping track of the exact user of it.

44



Programmable Logic Controller— PLC

The second improvement proposal is related to the exact energy consumption of the
machineries.

Programmable Logic Controller, known as PLC, is an industrial computer adapted for
controlling and monitoring the manufacturing processes, they are used for automation
control.

Since automation control refers also to industries 4.0, they are considered as a
fundamental part for the transaction into next generation industries and the
government allows the buyer to a discount of the product as a reduction of taxes spent
at the end of the working year.

Nowadays there are such as variety of PLC that the user can choose the one that fits
his interests. Each PLC has its own language to customize a software for specific
needs.

The Programmable Logic Controller connects different types of sensors of machineries
to a software that elaborates those input into output and it will send those data to a
computer with a monitor that allows the user to understand the output, viewing data.

For example, if energy consumption sensors are connected to all machinery, then the
plc will analyze the data received and once the user wants to read the output, the
software will show the exact energy consumption for each machinery in the monitor.

This improvement allows managers to have the specific consumption for each
machinery and save them into a server giving the possibility to make a quantitative
analysis at the end of a period of interest.
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Figure 39 - Possible solutions using PLC connecting all robots and displaying data in the monitor.

The image above represents a possible solution using a Programmable Logic
Controller. Each robotis connected to the PLC which elaborates the input received and

it will send the data via wireless or cable. Those will be read by the final user through a
monitor.
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A possible electric scheme is reported in the following picture. Is a draft copy that

illustrates the facility of connecting a robot to a PLC which displays the data output in

a monitor.
WALL QUTLET
| @
ROBOT | ® L -
| @

PLC

Figure 40 - Example of how to connect a PLC to the wall outlet of the robot.
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Conclusions

| started my thesis by analyzing the existing process developed in the Workshop and
with a deep focus on Lean Service, | optimized the flow process changing it and |
extended it into Mind4Lab.

This laboratory was my focus because the manager requested a management system
that satisfied all the requirements.

The thesis succeeded on it and at the end | found out some next solution for critical
point analyzed.

While | was developing the process flow some professors and other laboratories
managers were really interested on it, congratulating me and they asked me how it
works. This feedback and the focus on Lean Service gave me the idea to develop
standardized instructions creating a manual of the process.

This manual has the scope to help managers to extend my process to their own
laboratory.

The process flow created optimize and track the user’s data and reduce the wasting
time for the managers.

Lean means effective and streamlined processes understanding which activities add
values to for the customer, eliminating waste. This was the aim of the thesis.
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Appendix

The following appendix provides manual instructions for laboratory managers to
expand the new management system. Pay attention to the picture below to understand
the management system developed for this thesis.

First, the managers need to create a Microsoft Office account with Politecnico
credentials, if they haven’t already done it.

After that, log in to OneDrive and create an Excel file. Insert a Table and add as many
columns as needed, naming them with titles that represent the data. Then, go to “Table
Design” and name the table as you prefer.

The Excel file, table name, and columns titles will be connected to Power Automate.
After naming them, do not make any changes, as this will disrupt the automated flow.

The second step before opening Power automate is to create a Microsoft Forms with
allquestionsrequired to collect data, which will be saved in each row of the Excel table,
specifying the columns.

The following pictures illustrates the creation of a Form module related to the Entrance
to Mind4Lab.
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Ingresso | Entrance to Mind4lab

1. email del referente | email of your professor *

Inseriscl Ib risposta

2. Dipartimento | Department
) pap
() paum
O oer
) Dan
) oicer
() Dimess
) bises
() Disma
() DENERG
O ot
() pisat
3. Hai seguito corsi sulla sicurezza? | Have you done the security course? *
O s
QO wno

4. Hai ricevuto la formazione per i DPI? | Have you been formed about DPI? *
Qs
O ne

5. Quali DPI hai ricevuto? | Which DPI did you receive? *
[ Mascnerina
O cuanti
O scope

[ messune

6. Quale robot userai? | Which Robot Station are you going to use?
() ABB milling Robot cel
() Automated Warehouse
() Dual arm collaborative robat cell
() Mobile Robot Am
() Omron Collaborative Robot
() Opitrack desktop computer
() UR10 cobor cell
() Yaskawa Collaborative Robot (20 Kg)

() Workstation ML and HoloLens

Before sharing, make sure that it will be available to Politecnico users. To limit access,
click the three dots in the top right corner of the screen (as showed), and choose the
option “only Politecnico users”. After that, click the “raccogli risposte” or “collect
responses” button to share the module.
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Domande  Risposte @) o Anteprima @ s O Presenta -]

Impostazioni z

Chi pud compilare questa modulo

Ingresso | Entrance to Mind4lab O Crim pub tponders

@ 5ok e parsone i Plasceico diTornoposs

1. email del referente | email of your professor *
B Registra nome

&7 Una risposta per persana N Q

() Persone specifiche in Politecnico di Torino p

essone rispondere

Inserisc la isposta

2 Dipartimento | Department

Opzioni per le risposte

O om0
B Accena risposte.
O oaun
e (0] Dotac initie
O oer [ otad fine
O van [ imposta la durata del tempo (1)
O o () Ordine casuale per e domande
(7] Disativare il nmero i domands per chi
O omeas risponde:
Mostra indicatore di stato ()
BISEG
o (] Mascondi Invia un'altra rispesta
O oisma [ Personalizza il messaggio di ringraziamento
Consent agliintervistati i sahare be
O oeners a

[ Conseni agii inervstat o modifcare e
loro risposte

Do not select “una risposta per persona”.

n ci sono ancora risposte. Ottieni i dati ora.

Condividi per raccogliere le isposte

The share button will show you different option to share the module, the one | have
used is QR Code.

Invia e raccogli le risposte s

& hitps/ferms.cifce co ;;‘;\"“ Copia collegamento
X E

Click the “scarica” or “download” button and print it, then display the QR code in the

preferred location in the lab.

After creating a Microsoft Form and an Excel file, you can start using the Power
Automate application.
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The following pictures illustrate the different pages of excel file related to Mind4lab,

each table and column has been named to be used by Power Automate.

M N
a B Email Referente [l Check QR Diparti
2 1 Matteo R SENNRRE  SREEEEE StudeDl.polito.it m Digep Sl Sl ["Nessuno™] a si 0:00:00
3 1 Matteo R e wOeRRRes) studebti.polito.it m Digep Sl Sl ["Nessuno®] a 0:00:00
4 1Mateo R shbbiiis  ehbBReec studeblipolito.it m Digep s sl ["Nessuno’] a 0:00:00
5 2M R Digep st st ["Nessuno®] a 0:00:00
6 3 Mateo R Digep st sl ['Nessuno'] ©Omron Callaborative Robot 0:00:00
7 amM R Digep sl sl ["Nessuno®] ©Omron Collaborative Robot_yes 0:00:00
8 5 Matteo  Wewm Digep si £l ["Nessuno®] Omron Collaborative Robot_yes 0:00:00
9 6 Mat Digep Sl No ["Nessuno®) Omron Collaborative Robot  yes 0:00:00
10__7M Digep sl No ["Nessuno®] Dualarm collaborative robot yes 0:00:00
1 aM DIGEP sl No ["Nessuno®] Dual arm collaborative robot yes 0:00:00
12 __9Mat R N SSRBRREC studebti.polito.it M DIGEP sl No ["Nessuno™] Dual arm collaborative robot yes 0:00:00
1910 Son— — si—— polito.it polito.it DET sl st ["Nessuno’] Mobile Robat Arm yes 34:16:17
1 1] — —— i 2t polto.it S s 0.t DET sl sl ["Nessuno™] Optitrack desktop computer yes
15 13 ee— — piiih ito. it B@polito. it DIGEP st sl ["Guanti’] ©Omron Collaborative Robot_yes
el ¥ ____EN_____ B _________ . lCIE . iO DIGEP st st ['Nessurno’] UR10 cobot cell yes
17 20 te— — vii—_— polito.it com YES DIGEP sl No ["Nessuno®] Mobile Robot Arm yes
15 2] vt e WORER i.polito.it pe. DIGEP NO No ["Nessuno™] Dual arm collaborative robot yes

19 25 Mario  Rossi 5111111

$111111@studenti.polito.it mariorossi@polita.t___ YES DIGEP sl No ["Nessuno®] Mobile Robat Arm yes

This is the general sheet named generic and the table is named “Generic”. Remember

the table name.

il Ora finell tempo totale
2 10 oeeeu 5/30/2024 10:03:05  11:19:48
3 10 5/30/2024 11:55:03  14:19:37
4 10 5/31/2024 7:33:10  13:15:58
5 10 i 6/3/2024 7:53:40 10:48:24
6 10 — 6/3/2024 12:50:29  13:47:01
7 10 6/4/2024 7:47:10  10:21:37
8 10 — 6/4/2024 10:54:57  13:47:48
9 10 - 6/5/2024 10:08:49  11:06:34
10 10 — 6/5/2024 12:22:47  14:28:55
1 10 6/6/2024 7:47.08  10:38:33
12 L e 6/12/2024 8:36:13  14:38:07
13 10 ——— 6/13/2024 10:55:22  14:31:48
14 10 et 6/18/2024 11:54:15  14:28:29
15 10 6/19/2024 9:24:49  15:40:16
16 10 — 6/20/2024 8:24:46  14:48:56
17 10 6/21/2024 6:15:29 9:25:32
18 7

This is the sheet related to the specific robot station Dual Arm, and the table name is
“MobileRobotArm”. In the table records the laboratory students’IDs and their personal
ID, tracking the start and end time and calculating the total time in the last column.

A

b8l Postazione Robot B tink collegamento [ ]

2 ABB milling Robot cell

B

https://politoit-my.sharepoint.com/.f./g/personal/khurshid_aliev_polito_it/EpxtxdMuNY5)Liz-1p7vBt4BBvN-USTDChP4i--AGn03VA?e=NvvadP

3 i Warehouse https://politoit-my.sharepoint.com/:f:/g/personal/khurshid_aliev_polito_it/EsSGP5-a6N_tDhFPHnZTgazkBt95gnmIUjSgtTIXANTtQHA?e=SrUhVn
4 Dual arm collaborative robot cell https://politoit-my.sharepoint.com/:f:/g/personal/khurshid_aliev_polito_it/EqOBltUv-UAmHMary9n1s8B9i5VP-VZWEIrXi118EKxJA7e=A7c57A

5 Mobile Robot Arm

https://politoit-my.sharepoint.com/:f./g/personal/khurshid_aliev_polito_it/EkI8tTveRBhGI3VSWEEFaMUB_tGskvdlgfdBIsH-QGrPbw?e=Ra83AH

6 Omron Collaborative Robot

https://politoit-my.sharepoint.com/:f:/g/personaUkhurshid_aliev_polita_it/Ep2qghvtdcpAmprSXBtBZPQBAQAFFDDoQkwRfhnYmKfkw?e=dLdbF

7 Optitrack desktop

https://politoit-my.sharepoint.com/:f:/g/personal/khurshid_aliev_polito_it/Eo_9tGNmgbVCqZ0xeX4T-xwBtn0IpLtEyhDQIIBEY4AK7A?e=Tf1P1f [

8 UR10 cobot cell

https://politoit-my.sharepoint.com/:f:/g/personal/khurshid_aliev_polito_it/EvM2FT_gg3FGihVCNRU-NGkBQvGwzix74XzgHDAvhuTYOQ?e=UVQaHi

9 Yaskawa Collaborative Robot (20Kg)  https://politoit-my.sharepoint.com/:f:/g/personal/khurshid_aliev_polito_it/EIBdDx84kPtKrg_45ibETK4BZKjXg1IKvUvPKgGIvEQTdA?e=KiHrot

10 Workstation ML and HoloLens

https://politoit-my.sharepoint.com/:f:/g/personal/khurshid_aliev_polito_it/ElxG65TWMTOEKILUQgj9n5ABErH kﬁaRZFCWGflsRm?JesA?e=erxSGij

The picture above illustrates the table named “Postazioni”, which contains, for each

robot station, the specific folder link in OneDrive.
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A B (g D

SR ROBOT number of people usin; Counting number used total time used
2 ABB milling Robot cell 0 0 0:00:00
3 Automated Warehouse 0 0 0:00:00
4 Dual arm collaborative robot cell 4 3 6:04:22
5 Mobile Robot Arm 3 12 34:16:17
& Omron Collaborative Robot b 0 0:00:00
7 Optitrack desktop computer 1 10 27:20:27
8 UR10 cobot cell 1 1 0:01:41
9 Yaskawa Collaborative Robot (20 Kg) 0 0 0:00:00
10 Workstation ML and HoloLens 0 0 0:00:00
11
12 .
13 total time used
14 38:24:00
33:36:00
15 28:48:00
16 24:00:00
19:12:00
17 14:24:00
18 9:36:00
4:48:00
19 0:00:00 | —
= KA SN A S A SN
21 & & & & & o & & N
& <2 g < 3% o& o 5 &
22 o & & Sl < S & o &
& & R & & F < &0 &
23 _&‘b ‘?‘5\0 Q\)} o & A
24
25 mtotal time used
26

As explained in the previous chapter, this table has been created to calculate the total
time used for each robot station, and the results are extrapolated into the histogram
chart.

Now it is possible to start using Power automate. Go to the website
www.powerautomate.com and log in with your Politecnhico Microsoft credentials.

The following picture illustrates the home page.

- Let's automate something. What should it do?
| & ome Get started by selecting an example or describing your own automation idea.
+ creme (e R o)
3 Templates ((copy il rows from an Excel file to ancther excel file with a chck of a button |
I Leam [_ when a new tem is created in SharePoint, send me an email |
o My flows v l
(2 Approvals
8 soons SR
B Process mnng
Coplo s newechnology e i i being deveioped.A s i fo et Engih guage and has nted
& Alhub v SUPRGE WEN Dfher SngUBGES. AG S4Ch, Pirts 0 & Mmay SRS In ENGISA rather Bhan YouT prefermed nguaGe, Ltam mare
12 Automation center (previ
() iy Learning for every level seeal 5
More

Analyze process mining Analyze your business Register for free t-day Automate processes with improve business Automate  business

reports in Power. Process with Mirosof. automation workshop Robotc Process.. @ performance with AL process using Power,
& power platform s n 2hrsmi s s

Beginner asmin Beginner 43min EBeginner N Intermediate 2hr's min Beginner &hrsem Beginner 43

w00
Boost your productivity and throughput with work queues
The news way of managing worklcads and ensuring timely completion of priceitized work '
D Create your first work queue )
More to explore in Power Automate
Pricing Video how-tos Community forum Documentation Feature request
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To start creating a new flow, click the “My Flows” button as shown below.

werautomate.com s fF ® @ 8

- Let’s automate something. What should it do?

Boost your productivity and throughput with work queues

The new way of managing werkicads and ensuring timely compiction of priceitized work D '
=B e e et et ] )

More to explore in Power Automate

Aska chatbot
e Pricing Video how-tos Community forum Documentation Feature request
s i . &
Search ~ G m C

On this page, you can see your current flows and create a new one. Click the “New
Flow” button, then select “Automated cloud flow”, as illustrated in the following
picture.

Afterthat, a script willappear. Name the flow as you prefer and select the trigger option
“When a new response is submitted” from Microsoft Forms. Then, start creating the
actual flow.
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Power Automate

(@) Your flow is ready to go. We recommend you testit

H When a new response is submitted

S Search

When a new

response is
Parameters  Seftings  Code A submitted
Fomid®

| ngresso | Entrance to Minddlab ‘ ’;'

P p— P Seoren _
7 I viven a new
Click the “+” symbol and choose “Add an Action”.
Add an action

x B vhenan

[Esaren

Runtime

B »sicer

Azure DevOps

Desktop flows

[ £ccet Oniine For Business
Microsoft Dataverse
B vicrosot: Forms

B wicrasot: Teams
Natifications

[E] office 265 users

Approvals
E Control

3 e oniine (eusiness)

Mail

Microsoft Dataverse

a Microsoft Teams

n MSN Weather

[ ofiice 365 outiook

OneDrive

Different applications will appear on the left, and you have to choose the application
that you want to use in your logic idea for the creating flow. In our case, select Microsoft
Forms since we need to extract data from the module.

Add an action X

Microsoft Forms
Microsoft Forms is a new part of Office 365 Education that allows tead
students to guickly and easily create custom quizzes, surveys, questio.

When a new response is submitted

[ Trigger J

Get response details

Click the “Get response details” button.
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Power Automate

Power Automate

& Primo ingresso in ming4iab

@) Your flew is ready to go. We recommend you test it

Get response details

Parameters  Settings  Cods View

¢ Primo ingresso In minddiab

(2 Yeur fow i ready e g0, W rezcmmend you test it

Do« Get response details

Parameters  Settings  Code View

| ingressa | Entrance to Mind4lab

| ngresso | Entrance to Mind4/ab v‘

[

B oo -

o

® Connected to khurshidaliev@politait.  Chang

= connaction

@ Connected to khurshid.aliev@politait.  Chang

B whenanew
respanse is
submitted

Select the form from which you want to collect data from the drop-down menu. Click

on the field labeled “Response id”, and a blue lightning will appear. Click on it to open

a drop-down menu and select the option “Response id”.

Again, press the “+” symbol to add a new action and select the Office365.

Add an action

Retum to search

Office 365 Users
Office 365 Users Connection provider lets you access user profiles in your
organization using your Office 365 account. You can perform various ... Read mare

Send an HTTP request

Get direct reports (V2)

Get manager (V2]

Get my profile (V2)

Get my trending documents

Get relevant peaple

Get trending documents

Get user photo (V2)

Get user photo metadata

Get user profile (V2)

Search for users (VZ)

Update my profile

Update my profile photo

Click on “Get user profile (V2).
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Power Automate

& Primoing

<] jow i ready to go. ¥ mend you st it

m Get user profile (V2)

Parameters  Settings  Code View Testing  About
B eeonce -

@ Connected to khurshid.aliev@politait.  Change connaction

When a new
response is
submitted

=arch

= [ ——

Quali DPI hai ricevuto? | Which DI did you receive?

email del referente | email of your professor

Rabot Station are you gaing o use?

Dipartimento | Department

Hai ricevuto la formazione per i DPI? | Have you been formed a.

IRl When s new response is submiteed

Resnnnse Id

Have you dane the security ‘

O Search

Click on the field labeled “User (UPN)”, and a blue lightning icon will appear. Click on
it to open a drop-down menu and select the option “Responders’ Email”. This

application extracts some personal information using the responders’ email, as all

Politecnico users have an office365 account. This action allows for the removal of

personal data questions from the module.

Again, press the “+” symbol to add a new action and select the Excel for Business app.

Add an action

Excel Online (Business)
= Excel Online (Business) connector lets you work with Excel files in document
ibraries supported by Microsoft Graph (OneDrive for Business, Sharel.. Read

Delete a row

Get a row

Get worksheets

List rows present in a table

Run script

Update a row

For a selected row

Add a key column to a table
Add a row into a table

Create table

| Run script from SharePoint library

Choose the option “Add a row into a table”.

[ Trigger J

mare
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’ Get respanse details

’ [5] Getuser profile (v2)

@

Respons.. = X [ Asdarowintoa

table

Complete all the field labels. The first three labels are always “OneDrive for Business”,
“OneDrive”, and the file name “LabortorioMind4Lab”, which is our file created at the
beginning. For the Table field, you need to select the table that pertains to this specific
flow; in this case, itis “Generic” table.

Then click the “Show all” button, which will display all the columns of the table. Now,
you are going to fill each of them using the blue lightning icon that simplifies the data
selection. For the columns related to the forms’ answers, the selection is
straightforward. Regarding the personal data extracted by Office365, choose “Given
Name” for the name, “Surname” for the last name and “Nickname” for StudentlD-
matricola.

Again, press the “+” symbol to add a new action, select the Excel for Business app and
choose the option “Get a row”.
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| Getresponse setils

-] @

-] | [E] Getuser protiie (v2)

s

Fill in the first three labels as before, then select “Postazioni” for Table, “Postazione
Robot” for Key columns, and “Quale robot userai? | Which robot station are you going
to use?” for Key value.

This action searches through the column “Postazione Robot” in the table “Postazioni”
for the specific robot station answered by the user. In this table, there are two
columns: one related to the robot station and the second one filled with OneDrive
folder links.

Again, press the “+” symbol to add a new parallel action, select the Office 365 Outlook
app and choose the option “Send an email (V2)”.

Add an action X

Office 365 Outlook
Microsoft Office 365 is a cloud-based service that is designed to help meet

your erganization’s needs for robust security, reliability, and user productivity.
| Create contact [V2)
| Create event (V4)
| Send an HTTP request
| Send an email (V2)
| When a new email arrives (V3) |E|
| When an email is flagged (V3) |E|
| When an email is flagged (V) |E| |E|
| Deelete contact (V2)
| Deelete email (V2)
| Deelete event (V2)

| Export email (W2}
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Power Automate — _

[ Whena new

Setan e ¢ | i

submitted

®

X I B Get response details

®

| [ Getuser profie (v2)

@
Aad a ownto a
table

@

> Getarow
a

@
e

@ ®
* ’ B senaan emaiiv2)
Normal v | x

@

Fill the first label using the lightning icon and select the option “Responders’ email”
since itis the email address to which the email will be sent. Then name the Subject as

you prefer and write the email that will be received by the users.

® @®

x | [ [ — x | [~ [ ——
=
® ®
B A S e 7
[E] et user profile (v2) profile (v2)
®
[ A2 rowintoa intoa
able
®
. | [ cetarom .
Cogrome
® s
L s s
D ® ®
x ’ B senaanemai (21 x
] ) | x
®

You can customize the email body by using the lightning icon and selecting the data
collected in the previous steps.

Again, press the “+” symbol to add a new action, select the Notifications app and
choose the option “Send me an email notification”.

Add an action X

Return to search

MNaotifications
The notification service enables notifications created by a flow to go to your email
account or Microsoft Flow mobile app.

| Send me a mobile notification

| Send me an email notification
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Power Automate

< Primo ingresso in minddlab

m Send me an email netification

Parameters  Settings  Code View Testing About

hid check if the v user ﬁ Nome = Cognome = has already
d the QR Code for the generic entrance in the file named "Ingresso
Generae Laborateri Digep

@ Connected to Notifications.  Change connection

R Search

B vvren 6 new
response is
submitted

@

B et response details
@

[ et user profile (va)

@

] Addarowintoa
table

®
B cetarow
®
® @
E Send an email (V2) : Send me an email
° notification
(&

Fill the labels as you prefer and customize the Body as you did for the email body

illustrated in the previous step.

Once you have finished creating the flow, save it and run the test.

®

| B et response et
®

| ] etuserprie 21

Test Flow

O

Then click on the “Manually” button to test the flow by scanning the QR code.

The Entrance to Mind4Lab flow has been created successfully.

Now you need to create the second flow related to the verification of the documents

after the user enters the lab.
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Repeat the first passage of the flow, create a new flow and choose the trigger option
“When a new response is submitted” from Microsoft Forms.

Power Automate D s -

‘When a new response is submitted RS

When a new
response is
Parameters  Settings  CodeView  About submitted

P

Verfica attestat

® Connected to khurshid.aliev@politoit.  Change connection

Select the form from which you want to collect data from the drop-down menu.

Click the “+” symbol and choose “Add an Action”. Click on Microsoft Forms app then
“Get response details” button.

Power Automate k) _
H Get response details RS

Parameters  Settings  CodeView  Testing  About

When a new
responseiis
submitted

B setresponse detaits

Select the form from which you want to collect data from the drop-down menu. Click
on the field labeled “Response id”, and a blue lightning will appear. Click on it to open
a drop-down menu and select the option “Response id”.

Again, press the “+” symbol to add a new action, select the Excel for Business app and

choose the option “Update a row”.

Fower Automate — _

send i

response is

[l vnenanew
submitted

Get response details

Fillall the labels, and for the Key value use the blue lightning icon, which guides you on
what to insert. For this example, choose “ID Cliente”.
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Again, press the “+” symbol to add a new action, select the Excel for Business app and
choose the option “Get a row”.

p— b seer ||
Verity certficates

Geta row I ’

When a new
response is

Parameters  Settings  Code View submitted

- | | Get response details

| Bl upiste arom

@ Connected to khurshid.aliev@politait.  Chang:

Fill in all labels. For this example, under the Key Column label, it should say
“Postazione Robot”, and under the Key Value label, it should say “Postazione robot”.

Click the “+” symbol and choose “Add an Action”. Click on Control app then
“Condition” button.

Add an action X

Retum to zearch

E Control

| Condition
Apply o each
Do until
Scope
Switch
Terminate
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Verify certificates

Parameters  Seffings  Code View

Power Automate P Searcn

When anew
response is
submitted

| B cetresponse cetic

- | B update s row

For the condition, select the operator “AND” and in the new item, choose “Confermo”
using the blue lightning icon. Then, select “is equal to” and type “YES” in the last label,

as shown in the picture.

Add an action X
RTum
- Microsoft Teams
@ Microsoft Teams enables you to get all your content, tools and conversations
in the Team wol ith Microsoft 365.

| When a new channel message is added |Trigger ]

Add a member to 3 team

Creats a Teams mesting

Under the True condition, add an action and choose Microsoft Teams app. Then select

the option “Add a member to ateam”. Fillin the labels as shown in the following picture:

choose “Email personale” for User and choose the teams LAB_MIND4LAB from the

drop-down menu.

A send fesdback

@

64



Add another action below the previous one and select the Office 365 Outlook app,
choosing the option “Send an email (V2)”.

&7 send feedback

por
Norma! X

Fillin all lLabels as you have done in the previous flow.

Then, under the False condition, add an action by selecting the Office 365 Outlook app,
and then choose the option “Send an email (V2)”.

Send an email (v2) 1 s ¢ & vrenanew
response is
submitted

Paramet

@®
X
’ Get response details
’ ;-
Bl cetarow
A
5 Condition ~
@ (©)

X

Send an email (v2)

Compile the email as the previous flow.
Once you have finished, remember to save the flow and test it.

After this flow, the user is able to come to Mind4Lab and start using the booked robot

station.
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Now you need to create a new flow that keeps track of the usage of the robot station.

Again, repeat the first passage of the flow, create a new flow and choose the trigger
option “When a new response is submitted” from Microsoft Forms.

e — 5 seoe -

rt Mobile Robot Arm

E When a new response is submitted P«
Parameters  Sefttngs  CodeView  About B vena e
response is
Fommid* submitted
Start Mobile Robot Arm

@ Connected to khurshid.aliev@polite.it.  Changs connection

Select the form from which you want to collect data from the drop-down menu, in this
case the one related to the start usage of Dual Arm Robot station.

Click the “+” symbol and choose “Add an Action”. Click on Microsoft Forms app then
“Get response details” button.

[E— P s -

Start Mobile Robot Arm

[~ [ — L <
Parameters  Settings  Code View When  new
respanse is
Formid submitted
®

B Get response details

@)

Select the same form from which you want to collect data from the drop-down menu.
Click on the field labeled “Response id”, and a blue lightning will appear. Click on it to
open a drop-down menu and select the option “Response id”.

Again, press the “+” symbol to add a new action, select the Office 365 app and choose
the option “Get user profile (V2)”.

Power Automate e _

tart Mobile Robot Arm

[ setuseroroie vy i<
Parameters  Settings  Code View H When a new
response is
User (UPN] submitted
-
@

’ B et response details

@ Comnected to khurshid.aliev@poiiteit.  Changs connecio @®

‘ [ et user profile v2)
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Fillin the label User using the blue lightning icon and selecting responder’s email from
Microsoft Forms.

Add the next action selecting Excel for Business and choose the option “Add a row into
atable”.

e — _

U ’ Get response details

®

’ [E] et user profile (v2)

®

Complete the labels as in the previous flow and select the table named
“MobileRobotArm” related to the specific robot station.

For the other fields, remember to use the blue lightning icon to facilitate the
compilation.

At the end of the flow, save it and run a manual test.

The flow just created saves the user and the starting time, which is equal to the
submission time of the module, into the table of the specific robot.

Now, you have to create the flow that keeps track of the end time of the robot usage.

Repeat the first passage of the flow, create a new flow and choose the trigger option

“When a new response is submitted” from Microsoft Forms.

Power Automate

E ‘When a new response is submitted : {

H When a new

Parameters  Settings  CodeView  About ESpOnse is

submitted

Finish Mobile Robot Arm

@ Connected to khurshid.aliev@politait.  Changs connection

Select the form from which you want to collect data from the drop-down menu, in this
case the one related to the start usage of Dual Arm Robot station.
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Click the “+” symbol and choose “Add an Action”. Click on Microsoft Forms app then
“Get response details” button.

Power Automate B Search

End use Mobile Robot Am

E Get response details FE
When a new

Parameters  Seitings  CodeView  Tesling  About resbpor;:edls
—_— submitte
Form Id
[ Finish Mobile Robat Amn @
Razponss Id * T
ﬂ Respans... * E Get response details
@ Connected to khurshid.aliev@politeit.  Changs connection I

"Lr“

Select the same form from which you want to collect data from the drop-down menu.
Click on the field labeled “Response id”, and a blue lightning will appear. Click on it to
open a drop-down menu and select the option “Response id”.

Again, press the “+” symbol to add a new action, select the Excel for Business app and

choose the option “List rows presentin a table”.

Power Automate £ Search

List rows present in a table : {
When a new

Parameters  Settings  Code View Testing About Tesponse is
— submitted
Location
‘ OneDrive for Business ‘ @D
Document Library * T
‘ Onebrive ‘ H Get response details
Fila *

fLaboratorio Mind4Labudsx il
Table * &)

MobileRobotArm

) E List rows present in a
: table
zramatens -

+,

@ Connected to khurshid.aliev@politeit.  Change conmection

Fill the labels and select the table related to the robot station, which is the
“MobileRobotArm” table.

Click the “+” symbol and choose “Add an Action”. Click on Control app then “Apply to
each” button.
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Politecnico
di Torino

End use Mabile Robot Amn

Apply to each

Parameters  Settings  Code View
Select An Output From Previous Steps
B o =

Power Automate

D semcr l

When a new
response is
submitted

)

& et response details

@

E List rows present in a
table

Complete the label by selecting the body value using the blue lightening icon.

Again, press the “+” symbol to add a new action, select the Control app and choose

the option “Condition”.

For the condition, select the operator “AND” and in the new item, choose “ID student”
using the blue lightning icon. Select “is equal to” and then choose the “ID mind4lab

student” option from the Forms responses, see the picture below.

Therefore, create a second item and choose “Ora fine” selecting then is equal to and
choose the option “Responder’s email”. This last option is the one that you have used

to fill the Excelfile in the previous flow when the user starts using the Robot.

Politecnico

End use Mobile Robat Am

E Condition

Parameters  Settings  Code View

O = T

0O B ome. -

Power Automate

T, =
respensir *

D Search l

When a new
response is
submitted

®

& et response details

[en)

E List rows present in a
table
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Under the True condition, add an action and choose Excel for Business. Then select
the option “Update a row”. Fillin the labels as shown in the following picture: type “Ora
fine” for Key Column and choose “Responder’s email” for Key value.

In the advance parameters select Ora fine and choose “Submission time” using the
blue lightning icon.

Power Automate i _

End use Mobile Robot Am

[ weceon .

When a new
Parameters  Seitings  CodeView Testing  About response is
submitted

Location *
[ oneDrive for pusiness -] oy
Decument Librery © T

OreDrive . |
[ B et response details
File

/Labaratorio MincdLabudsx D
Table * ."t )

B3 st rows presentin 2
tabie

[ Mobieopatarm -] ’

e
Snowal | | Clears o)
=
[ - [T 'S
@ Connected to khurshid zliev@poiitot.  Cha | @
[&)] i
. [ upsate arow
®
@®

Remember to save and run a manual test.

The flow related to Mind4Lab has finished successfully.
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Now, let’s look at the management system used for the general entrance to Digep Labs.

For the new system flow, the computer of the responsible person for the general
entrance of the DIGEP lab was used.

First of all, the responsible manager has to create an Excel file on OneDrive as the one
illustrated below.

C D E F G H
Namell] Cognome | [l Numero di matriclll Email personale | Your personal e[l Email del referente | Emfll Conferm 48] In qualita di | Acting as

J K
B Dipartimento {8 A Quale Laboratorio

i id @ Ora di mmuamznl. Nome |

2 e —— s — Tesista DIGEP Officina Meccanica;
318 5/2/24 16:40: Tesista DIGEP Officina Meccanica;
418 51224 Tesista DIGEP Officina Meccanica;
5 20 5/2/24 16:46: Tesista DIGEP Officina Meccanica;
21 5/2/2416:48; Tesista DIGEP Officina Meccanica;
22 5/2/24 17:07 Tesista DIGEP Officina Meccanica;
823 5/2/2417:10: Tesista DIGEP Officina Meccanica;
9 24 5/2/24 17:12 Tesista DIGEP Officina Meccanica;
10 25 5/224 1 Tesista DIGEP Officina Meccanica;
12 5/2/24 17:35: Tesista DIGEP Officina Meccanica;
2 5/3/249:1 YES Tesista DET Mindd4Lab;
1328 5/7/2412:25: VE: Tesista DIMEAS Centro IAM;
4 29 5/15/24 2 YES Tesista DIGEP MinddLab;
1530 5/16/2411:33; YE! DIGEP Mind4Lab;
6 31 5/21/2414:15; YES Tesista | Tesist DIGEP MinddLab;
732 5/23/24 12 VE: Tesista | Tesist DIGEP Mind4Lab
1 33 5/30/2412:28; YES 1 DIGEP MinddLab;
) 34 6/3/24 15:49. YES Dottorando | PhD student DIGEP MinddLab
0| 35 61324 YES Assegnista | grant holder DIGEP MinddLab
21 38 6/3/24 15:59: YES Tesista | Thesist DIGEP Mind4Lab
22/ 38 6/19/24 YES Tesista | Thesist DIGEP ["Mind4Lab”]
3 3 6/20/24 13:38; VES Personale dipendente | Polito Staff  DISAT ["Centro IAM7]
24 40 §/21/247:2 YES Tesista | Thesist DIGEP ["Mind4Lab)

You need to name all columns to properly save the data you want to track during the
flow.

After that, the manager has to create a Microsoft Forms module which will be used to
collect data. The one used for this system is illustrated below.
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Ingresso Laboratori Digep

A fine modulo verranna inviati | Socumenti & informazion per poter accedere presso | Isborstorl. Devi compilare prims.
di entrare nuovamente in Lzb,

Once you submit the form, you will receive sl documents and information in order to be able 10 access to [aboratories.
You have to compile them before entering again the Lab.

1. Email del strutturato in | Email of your professor of
department *

Inserisci 2 risposta

2. In qualita di | Acting as *
() Personale dipendente | Polito StafF
(O Dottorando | PhD student
() Tesista | Thesist
() Assegrista | grant holder
(O sorsista/collabaratore | collaborator
() Fersonle esterno | Eciemal

O vistng

3. Dipartimento di appartenenza | Department to which you belong *
O oap
O paun
O oer
O oum
O Dbicep
O oimeas
) psge
O oisma
) peness
O ot
O oisar

O

4. A Quale/i Laboratorio/i devi accedere? | Which laboratory do you need to access? *
[ centro 1AM
[ Leboratorio Tomagraft
[[] ofeina meccanica
[ centros-Tecn
[ wincatan
[ ~mLas
] Reverse Engineering
[ teboratorio di Qualits ¢ Metrolagiz

[ Lstoratoro i canomia ¢ rosuzone (L£2)

This Forms is used by the users who will come to one of the proposed laboratories.

The following module is used by the manager to confirm the documents received.

Verifica moduli sicurezza

1. ID student Ingresso Lab (prima colonna file excel “Ingresso Lab Generico" *

ivalore deve essere un numero

2. Confermo moduli *
O ves
O no

As with the form created for Mind4Lab, remember to limit access to Politecnico users
only.
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Now the manager is ready to start creating the flow using Power Automate. Follow the
steps from the previous flow.

Again, start by creating a new flow and choose the trigger option “When a new
response is submitted” from Microsoft Forms.

Power Automate L Cerca I

< Quando viene inviata una nuova risposta -> Aggiungi una riga in una...

H Quando viene inviata una nuova risposta LR 4

Parametri  Impostazioni  Visualizzazione Codice  Informazioni su Quando viene inviata

— una nuova risposta

D Modulo * =
Ingresso Laboratori Digep hd 1

@ Connesso a giovanni.marchiandi@polito.it.  Modifica connessione
Select the form from which you want to collect data from the drop-down menu, in this
case itis called “Ingresso Laboratori Digep”.

Click the “+” symbol and choose “Add an Action”. Click on Microsoft Forms app then
“Get response details” button.

Power Automate L Cerca I

< Quando viene inviata una nuova risposta -> Aggiungi una riga in una...

E Recupera dettagli della risposta i«
Parametri Impostazioni Visualizzazione Codice Test Informazioni su Quando viene inviata
— una nuova risposta
D Modulo * =
| Ingresso Laboratori Digep At A

W)
D Risposta * T

ID risposta %
ﬂ P , Recupera dettagli
. della risposta

@ Connesso a giovanni.marchiandi@polito.it.  Medifica connessione d

@

Select the same form from which you want to collect data from the drop-down menu.
Click on the field labeled “Response id”, and a blue lightning will appear. Click on it to
open a drop-down menu and select the option “Response id”.

Again, press the “+” symbol to add a new action, select the Office 365 app and choose
the option “Recupera profile utente (V2)”.
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Power Automate L Cerca I

¢ Quando viene inviata una nuova risposta -> Aggiungi una riga in una...

m Recupera profilo utente (V2) i<

Parametri Impostazioni

Test  Informazioni su ﬂ Quando viene inviata
una nuova risposta

Utente (UPN) * =

| = [ O

Parametri avanzat Recupera dettagli della risposta

Dipartimento di appartenenza | Department to which you belong

Email del referente/docente strutturato in dipartimento | Email of y...

@ Connesso a giovanni.marchiandi@politoit.  Modifica connessione In qualita di | Acting a5

A Quale/i Laboratorio/i devi accedere? | Which laboratory do you n...

Responders’ Em

Email address

Submission time

Quando viene inviata una nuova risposta

1D risposta

Select “Responder’s email” for Utente (UPN).

Click the “+” symbol and choose “Add an Action”. Click on Excel for Business app then
“Aggiungi una riga in una tabella” button.

Power Automate Lo —

& Quando viene inviata una nuova risposta -> AggiLNgi UNa figa in una...

A7 Inviacommenti (P Copilet B Salva Yy Verifici

Aggiungi una riga in una tabella HIE

Parametri  Impostazioni Test  Informazioni su Quando viene inviata
— una nuova risposta
Fercorso © =
| OneDrive for Business v |

Raccolta Document *

OneDrive ~ |

B recupena dettagi
File* della risposta

/ingresso Generale Laboratori Digepalsx T

Tabelia*
[ ingressogen B

© B recupera dettagli
[~ I x della risposta

X
Nome | Name
[ ome > O 7 X ,
Cognome | Sumame (= ‘
[ comome = x =
Recupera profilo utente (V2 Vedi alri 21
T — [ Recupersp W
[ sopamn. x _Informaziont personli

Email Personaie | Your Pers
| ~ e

EmailDel Referente
B s, =
i Qualtt D1 | Acting As
[~
Dipartimento Di Appart
B o -
2 s Lmrstors Do e | Wi Lorstery Do vou e o Acees? I recupera dettaii gearisposta

B oo -

Account abilitato

il Of Your Professor

To Which You Belong

%

Dipartimento di appartenenza | Department to which you belong

Email del refe

@ Connesso a giovanni.marchiandi@politoit.  Modifica connessione: Ansuwer to

nte strutturato in dipartimento | Email o...

In qualita di | Acting as e

Fill all the labels as shown in the picture above. Remember to use the blue lightning
icon, which facilitates completion of each field.

Select the Excel file created earlier and the correct table; in this example, they are the
“Ingresso Generale Laboratori Digep” file and the “Ingressogen” table.
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Again, press the “+” symbol to add a new action, select the Outlook email app and

choose the option “Invia un messaggio di posta elettronica (V2)”.

Power Automate

< Quando viene inviata una nuova risposta -> Aggiungi una riga in una..

Invia un messaggio di posta elettronica (v2)

Parametri  Impostazioni  Visualizzazione Codice  Test  Informazioni su
ﬂ responger * X
Oggetto*

Documentazione per laborateri
Corpe*
Normal - Arial 15px B I UAG®S®

English below
guongiorno BB Nomel.. *

Come comunicato dai referent di laboratoric, di seguito trova i link €
documenti da compilare prima del prossimo incontro prasso i lab. Sequire il
*Corso di Formazione Generale dei Lavoratori su Salute e Sicurezza”, 4 ore
online al seguente link:
https://www.sls.polito.it/formazione/formazione_dei_lavoratori

Compilato la Scheda SIR (Scheda Individuale di Ricognizione dei pericoli
lavorativi) scaricabile nel seguente link (tranne per i tesisti, questi ultimi sono
esenti dalla SIR):

https://www.sls.polito. t/lavoratori/documentazione_dei_ lavoratori

e _

& Inviacommenti @ Copilet B ¢

o vene imiats
una nuova risposta

@

Recupera dettagli
della risposta

@

[ recupera profilo
utente (V2)

@
A Aggiungi una riga in

una tabella

@

B 1nvia un messaggio di
5 posta elettronica (v2)
=

@

Fill all fields as in the previous flow and customize the email body as desired.

Once you have finished setting up the flow, save it and perform a manual test.

Now, the final flow remains related to the manager confirming receipt of the

documents.

Again, start by creating a new flow and choose the trigger option “When a new

response is submitted” from Microsoft Forms.

{aa} Politecnico
To

ik Power Automate

& verifica moduli

E Quando viene inviata una nuova risposta

Parametri  Impostazioni  Visualizzazione Codice  Informazioni su

D Modulo *

Verifica moduli sicurezza

@ Connesso a giovanni.marchiandi@polito.it.  Modifica connessione

L Cerca I

Quando viene inviata
una nuova risposta

®

Select the form from which you want to collect data from the drop-down menu, in this

case it is called “Verifica moduli sicurezza”.

Click the “+” symbol and choose “Add an Action”. Click on Microsoft Forms app then

“Get response details” button.
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Power Automate P cerca .

€ verifica moduli

E Recupera dettagli della risposta HEES
Quando viene inviata
. - . una nuova risposta

Parametri Impostazioni Visualizzazione Codice Test Informazioni su
D Modulo * .

)
‘ Verifica moduli sicurezza ~ e ol
D Risposta * E Recupera dettagli
ﬂ ID risposta * . della risposta
@ Connesso a giovanni.marchiandi@politoit.  Modifica connessione o

(

Select the same form from which you want to collect data from the drop-down menu.
Click on the field labeled “Response id”, and a blue lightning will appear. Click on it to
open a drop-down menu and select the option “Response id”.

Again, press the “+” symbol to add a new action, select the Control app and choose

the option “Condition”.

: ‘ﬁf:io.lll:?fﬂn;:o Pewer Automate /O — _

& verificamoduli A Invia commenti @) Copi
- C <
Quando viene inviata
. . . una nuova risposta
Parametri  Impostazioni  Visualizzazione Codice  Informazioni su

e @

valori da confrontare e selezionare ['operatore da utilizzare.

B recupera dettagli
della risposta

O B . -
| New item -

(= \

(O]
Recupera dettagli della risposta

EN— izi N

1D student Ingresso Lab (prima colonna file excel “Ingresso Lab Gen... [ 3
e

Responders’ Emall . @ E‘

Submission time

Quando viene imiata una nuova risposta

1D risposta
body/resourceData

corpo

For the condition, select the operator “AND” and in the new item, choose “Confermo
moduli” using the blue lightning icon. Then, select “is equal to” and type “YES” in the
last label, as shown in the picture.

Under the True condition, add an action and choose Excel for Business. Then select
the option “Aggiungi una riga”. Fill in the labels as shown in the following picture: type
“Id” for Key Column and choose “Id student entrance” for Key value.

In the advance parameters select Confermo/Confirm and choose “Confermo” by
Microsoft Forms using the blue lightning icon, as show in the picture below.
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Power Automate L Cerca

< verifica moduli

Agglora una riga i<

B auando viene inviata
una nuova risposta

Parametri  Impostazioni  Visualizazione Codice  Test  Informazioni su
pereers @
| OneDrive for Business v ‘ T
Raccolta Documenti * Recupera dettagli
[ oneprive ~] della risposta
cee =
/Ingresso Generale Laboratori Digepaxisx n
Py
)

Tabella *
[ gessgen <] ——
i Condizione ~

Colonna Chiave *

Valore Chiave *

| = [ @ @

i)
B Aggioma una riga
| [ Mos: Cancel
ut Lt
*
&

- ) )
@ Connesso a aiovannimarchiandi@politot. ~ Medifica connessione

A invia commenti @ Copilot B £

Click the “+” symbol and choose “Add an Action”. Click on Excel for Business app then

“Recupera unariga” button.

. 2¥3pan
Il Power Automate O cerca

< verifica moduli

Recupera una riga i<

una nuova risposta

‘ B uancio viens invat

Parametri Impostazioni Visualizzazione Codice Test Informazioni su
- ®
‘ OneDrive for Business ~ ‘ T
[ oneprive ] della risposta

Raccolts Documenti * ‘ Recupera dettagli

/Ingresso Generale Laboratori Digep.xisx

Taoelz

[ ngressoge <] -
Il Condizione ~

olonna Chiave *
E 7

I
alore Chiave *

| = [

3 Aggioma una riga

Parametri avanzat
sualizzazione di 0.di 1 ~ || Mostra

tutts A
P
-+

- . - . k&2l Recupera unariga
@ Connesso a giovanni.marchiandi@politoiit. Modifica connessione : . P a

Fill all labels as you in the picture.

Choose “Id” for Key columns and “Id student entrance” for key value.

A Invia commenti  GF) copilot E

Click again the “+” symbol and choose “Add an Action”. Click on Outlook e-mail app

then “Invia un messaggio di posta elettronica (V2)” button.
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PrT
{an} Politecnico Power Automate L cerca
Rad; di Torino

< verifica moduli

s
Invia un messaggio di pesta elettronica (v2) HEES
Recupera dettagli
della risposta
Parametri Impostazioni Visualizzazione Codice Test Informazioni su .
A @
A (s

ﬂ Email pe.. % X
il Condizione 2
Oggetto *

Conferm Digep Labs

Norm. ria Spx o 1 T
Vomal - arial - 1Spxv B I U A & @ @
English below
Buongiorno ﬂ Nome|.. * , m Aggiorna una riga
| moduli inviati via email sono stati confermati. -
Dunque pud riternare nuovamente presso I'ingresso dei laboratori Digep in A
modo da attivare la smart card, &+
Si prega di rispondere alla suddetta email con il giorne in cui si vuole
resentare.
o Recupera una riga
Cordiali saluti =
Giovanni Marchiandi )
&®
. Invia un messaggio di
: posta elettronica (v2)
Parametri avanzat; ©

Visualizzazione di 1di 7 ~ || Mostra Cancella @

| tutto tutto @

Priorits

| Normal | X P
@

Fill all fields as in the previous flow and customize the email body as desired.

Once you have finished setting up the flow, save it and perform a manual test.

The management system used for this thesis has been successfully completed.
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