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Abstract

This deliverable presents the prototype tool developed as the main output of the DIGITMAN project.
The tool integrates methodologies for multicriteria analyses in maintenance, operation, and safety,
applying both "what-if* and "how-to" logic to the project's data and case studies. The tool, developed in
Python, is based on a microservices architecture, with each service equipped with useifriendly
dashboards designed according to business intelligence principles. These dashboards amesigned to
support the execution of analyses, even forstakeholders without strong digital or technical expertise. The
user-friendly interface (e.g., dashboardbased)facilitates the easy sharing and management of data, as well
as multicriteria analytics, for both current and future scenarios. These are connected to technical and
economic resources available to the building manager, thereby supporting adaptive decisioamaking and
enabling multiple strategic pathways. This enhances user experience and usability, even for ne-expert or
minimally trained stakeholders. This deliverable serves as the user guide for sharing essential information
with interested stakeholder s on how to use the prototype tool.
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1 Introduction to theuser guide

This document serves as a user guide for the prototype tool developed within the DIGITMAN project. The
tool, whose methodological foundations are presented in Deliverable D5.1 (Multicriteria Analysis Method

Description) and demonstrated in deliverable zZD5.3 P Application of the Prototype Tool on an Exemplary

Case Study/, provides a set of functionalities to support building managers by automating selected tasks
across three main domains: maintenance, operation, and safety.

The tool operates on both a short-term, operational level b following a how-to logic  and a long
term, strategic level b based on a whatif approach. It is structured as a Decision Support System (DSS)
that integrates multiple microservices designed to address key needs in facility management (FM).

The development of this tool was accompanied by a process aimed at identifying the specific
requirements of FM-related services within the DIGITMAN context. This included a preliminary analysis
of target stakeholders, their needs, and the key functionalities that could support them in their daily tasks.
Moreover, the analysis considered the typical dayto-day activities of these stakeholders and the
management and decisiornmaking processesin which they are involved, to ensure the tool aligns with and
supports existing workflows.

The objective of this document is twofold:

Grant number: 2022JMRX2A

1. To describe the process of defining user needs and expectations through stakeholder
mapping anduser flow analysis. For each developed microservice, it identifies:
1 The relevant target stakeholders
1 The key functionalities provided
1 The typical user journey
1 The FM processes in which the microservice is embedded
2. To provide a practical user guide to the prototype tool, including:
1 How to access each microservice
1 How to input the required data and parameters
1 How to run the analyses
1 How to interpret and use the output

This structure is applied individually to each microservice, ensuring clarity and consistency in
presenting both the user-oriented logic and the technical-operational instructions for tool usage.
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2 Guide to theMaintenance Howo MicroservicéMHT)

2.1 Understanding the MHT Microservice

2.1.1  n é ardetstakeholders| Who is it for?

The MHT tool is targeted for the following key stakeholder groups within the university ecosystem, each
benefiting from its ability to inform decision makers about the current status of the building health
associated with maintenance requests, and to speed up the automatic assignment of main features for the
new received maintenance requests from end-users. These are:

1 Facility Manager, including maintenance staff and those responsible for specific building
services, can useMHT a clear overview of the building health status, depending on the
2] «°X«J«NX 3X2AX  per Zpatidd ldnierdt I.2. ¥ath Huilting clustei/each
specific building). This can support the detection of critical conditions for maintenance needs
within the building stock, at the whole macroscopic level (cluster) and microscopic level (ideally
moving towards a room-by-room monitoring of requests).

9 Facility Manager, including maintenance staff and those responsible for specific building
services, can useMHT to receive supervised support to improve the decision-making speed on
the request assignment (using the predictive methods)

2.1.2 ~ n & ‘eyFundionalities| What does it do?

MHT supports maintenance tasks programming and managementthrough the assessment of reattime
data. Its primary objective is to assist decisionmakers in evaluating thecurrent impacts of space utilization
by considering the key features of maintenance actions, related to intervention timings, priority of
interventions and their programmability , relevant to the description of the maintenance-related building
status. Moreover, it provides a rapid overview of the maintenance needs by activity typologies, allowing
decision makers to be aware of the most recurrent ones per building area.lt also supports allocation of
resources through automatic assignment of priority, programmability and category of maintenance
interventions. This assignement can be supervised bythe stakeholders, who can confirm or modify the
MHT prediction.

The tool facilitates the understanding of maintenance levels under actual operating conditions and
enables comparison using predefined KPIs and an overall metric incorporating timings, priority and
programmability. All information is presented through an intuitive dashboard, from which users can also
extract a summary report.

2.1.3  n éuséflowandintegration inFM pocesseq How and When to Use It?

The user flow for the MHT microservice, briefly illustrated in Figure 1, outlines the decision-making
process followed by key stakeholders as they use the tool to support building maintenance management,
considering the two main purposes of the tool: the building health status assessment (first line) and the
automatic assessmentofrequest Z ZXJ° A3 X~ JNN-3T «z ©°- ©°|] X °3XT
The flow is structured into four main stages: stakeholders, purpose, actions, and outputs.
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supporting them in identifyingth X J3 XJ~ C|] X3 X °3 - MKXa’  Js3 X 2

- 3 X
workflow, automatic assignment results are reported through the dashboard.

2.2 Using the MHT Microservice

Here follows the description of the main commands and steps to be followed to using the MHT
microservice.

2.2.1 Accessing the tool

Access the service by clicking on the dedicated tab(Figure 2).

DigitMan

] Home & Maintenal v-To (MHT | 8 Operation How-Ta (OHT

Welcome!

To start, select a microservice from the tabs.

DIGITMAN: Occu

pant-based DIGITal predictive MANagement to improve the built e

nviranment. © Univer delle Marche, Politecnice di Milano, Alm

sita Politecnica

Figure2: default dashboardscreen

In accordance with WP2, the interface is organized intotwo main sections, (Figure 3), the first provides
access to the module for evaluating the current status of health of buildings and building clusters, the
second one gives access to the prediction module The MHT z , X J K° | mier8sdrdicA Wil open as
default screen, displaying data related to one of the case studies included in the project.
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Figure 3: openingscreen of the MHT microservice. The red boxes indicate tiwétons to select theZHeatlh Statug or the
ZPredictiorZschedes.

2.2.2 Inputting data andselecting parameters

At this stage, users can choose between two operational modes via a toplevel menu: Health Status
evaluation or Maintenance Request Prediction. Upon selecting one of these two options, the
corresponding section of the interface expands.

In the case of Z 5 , -AHealth StatusZ users can access interactive tools to filter intervention data and
visualize performance indicators through charts and tables. This module includes:

d a filter panel on the left (Figure 4, magenta box) allowing interactive filtering of intervention
requests by:

o Datetime through a calendar widget, to define the time frame over which the data will be
analyzed

0 7 rjority ZZ rogrammabilityZ andz ctivity TypeZthrough three different checklists, to select one
or more options among all possible ones, over which the data will be analyzed

0 Location3z & 7, tArdughhYropdown menu allowing the selection of the desidered level of
aggregation, either the full portfolio or individual building clusters. Specifically, when "All" is
selected from the dropdown, the statistics are displayed at the building cluster level (portfolio -
wide), whereas selecting a specific clusterprovides statistics broken down by individual
buildings within that cluster (Figure 5);
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Figure4: The default screen of th&1HTZ , X J XK° | micPosedviteOn the left (magenta box) the panel with the filtering options,
on the right (light bluebox) the panel with the outputs.

Number and Percentage per Building Cluster

Filter by District
L6-047-006 35.7¢
L6-047-005 25.8%
Do not filter -
AGRARIA @
5 1
AMMINISTRATIVO z Lo-0s7-008 ! 8 8%
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c T
C_SPORT_POSATORA 2 16-047-002 4.8%
3 1
M
-1~
ECONOMIA L6-047-001 2.6% :
1
L6-047-017  0.9% 1
1
L6-047-003 0.0% 1
1
0 1000 2000 3000 4000 5000

Figure5: Dropdown menu tcselect the type of analysischoosez & -  « - fo vigv pokfolx-ide data, orselectanother option

to display forindividual buildingswithin a specific cluster

d apanelon the right (Figure 4, light blue box), that dynamically update anddisplay a series of charts
and tables. By hovering the mouse over any bar chart, users can view both the absolute value and the
relative percentage of each category, calculated based on the active filters The set of KPIs organized in
table and graphicsis visualized as follow:

o the Top 10 Impact Index chart (Figure 6) summarises maintenance performance usingAHP-
weighted KPIs (activity type frequency, priority level, and programmability level);
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Figure6: The red box highlights the panel displaying the Top 10 Impact Index chart

o three charts show the distribution of requests by cluster, district, and activity type (Figure 7).
A 5% threshold line is also displayed, highlighting categories that may be considered marginal
or less impactful within the given context. ;
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Figure7: The red box highlights the panel showing the Number and Percentage stats.

0 a timing statistics section with a table showing median and 95" percentile execution time
breakdowns (time to reply, time to control, time to close, time to activate, time to execute) , and
a grouped bar chartsorganized by activity type (Figure 8);
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0 additional stacked barcharts display the distribution of priorities and programmabilit ies (Figure
9 and Figure 10, respectively), organized by activity type and district/building (the latter will
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Figure9: The red box highlights the panel showing the Prioi&ats panel.

Page 11|49



@ Occupant-based DIGITal predictive MANagement
to improve the built environment
Grant number: 2022JMRX2A

() DigitMan = (

B Home & Maintenance How-To (MHT) ) Operation How-To (OHT) 4 Energy What-If (EWI) £ Safety What-If (SW1)
& MHT - Health Status & MHT - Prediction

Programmability by Districts and Building:

Filter by Priority
Percentage by Programmability in INGEGNERIA
B Low (P1) Medium (P2) B High (P3)
12.6%

Filter by Programmability = "
2 w
Bl Undefierable (U) B Short-term (ST) B Medium-term (MT) Bl Long-term (LT) H
£ e
Filter by Activity Type Z
JE—
@0z -
Yo o s 10 i 20 = 20 Y o

04~
B 05 - Electrical Power Generation
B 06 - Fire Alarm

B 07 - Equipment activiy Types

B 10 - General Building Components N B Others

B 11- HVAC m i

B 12 - Openings i

B 13 - Operation and Maintenance of Green Areas wr) .

8 14 - Plumbings 0%

B 15 - Specialties N os
iT_

Filter by District

'

INGEGNERIA x -

o 20 0 s w0 100

B 16 - Utilities
Programmability pctg distribution per Buildings in INGEGNERIA

Programmability petg distribution per Activity Type in INGEGNERIA

Programmability

Buildings
W UNIA_M_In_EDPMS
umIA_W_ax

UNIA_M_tn_ED181S
Qthe.

UNIA_M_IN_EDS
B UNIA M N ED4

Figure10: The red box highlights the panel showing the Progranhitigy Stats panel

0 a sentiment analysis histogram displaying the polarity of user request texts based on VADER
scores (Figure 11). The chart displays sentiment scores on the xaxis, ranging from bl (very
negative) to +1 (very positive), while the y-axis indicates the number of requests within each
sentiment range. This allows users to quickly assess the overall tone and emotional cornt of
submitted maintenance requests.

Others
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Figurell: The red box highlights the panel displaying the Sentiment Analysis on the users request.

Inthe case ofz 5 , -AredictionZusersare assistedin reviewing and validating automatically predicted
information related to typical maintenance requests. This module includes two main sections:
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91 afilter panel on top, where users can refine the list of available maintenance requeststo be
shown in the dropdown menu (Figure 12). Three checklists are herein included, namelyz *
by Activity TypeZz * |5 ° pofity ZMitel Z ¥ K °rograrvhiabilityZ Furthermore, a free-text
input field is included allowing the users typing a word or a phrase to search within the ticket
archive. The searchis caseinsensitive and results can be also sorted by activity, priority (P1 to
P3), programmability (from most urgent to least), and aphabetically by request text. These
filters and sorting options dynamically update the list of maintenance requests shown in the
dropdown menu below.

DigitMan D =

E Home & Maintenance How-To (MHT) B Operation How-To (OHT) 4 Energy What-If (EW1) R Safety What-If (SWI)

Grant number: 2022JMRX2A

@ MHT - Health Status 4 MHT - Prediction

%2 PREDIZIONE SU SEGNALAZIONI TECNICHE
}3 Filters
Filter by Activity Type:
003 - Elevators (J04 - Electrical (JO6 - Fire Alarm (J10 - General Building Components [(J11 - HVAC 12 - Openings (014 - Plumbings (J16 - Utilities

Filter by Priority:
OrP1 OP2 OP3

Filter by Programmability:
Oundeferrable OShort-Term OMedium-Term OLong-Term

Search a word in the ticket text

Digit a word
Order by:
®Alphabetical OActivity OPriority OProgrammability
Figurel2: Filteingpanel- Z ©° | X; YXTAN®° - «Z 2a-TAXXY

 az;3XT N° - « Nt theM8ttom ,aviere uskrs Xaf select a specific predefined
maintenance request from a dropdown menu.

o0 The items displayed typical maintenance request reported across the monitored
buildings (depending on the applied filters, as showin inFigure 13), allowing users to
compare current tickets with the most frequent request issues (e.g., lighting faults,
water leaks in restrooms, fire alarm issues, poweirosses elevator malfunctions);

DigitMan

& Hor £ Maintenance How-To (MHT) # Operation How-To (OHT 4 Er What-1f (EWI & sofet 17 (5w
# MHT - Health Statu: # MHT - Prediction

4 PREDIZIONE SU SEGNALAZIONI TECNICHE

7 I reverT preicTioN

DIGITMAN: Occupant-based DIGITal predictive MANagement to improve the built enviranment. © Universita Politecnica delle Marche, Politecnica di Milane, Alm

Figure13: View of the PredictionA N° - shdwingtybicaXreuestdiltered thourgh the checklists and thgearch bar
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0 Once the request has been selectedfrom the dropdown menu, the system will display
the predicted values for Z ctivity TypeZ Afrjority Z and Z rogrammability Z(Figure 14);
DigitMan =

[ Home R Maintenance How-To (MHT) 8 Operation How-To (OHT) 4 Energy What-If (EWI) 2 Safety What-If (SWI)
R MHT - Health Status R MHT - Prediction

Grant number: 2022JMRX2A

4 PREDIZIONE SU SEGNALAZIONI TECNICHE
P Filters
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~ ACCEPT Va [E] REVERT PREDICTION

DIGITMAN, Gceupant-based DIGITal predictive MANagement o improve the built environment. © Universita Politecnica delle Marche, Pelitecnico di Milano, Alma Mater Studiorum Universit

Figurel4: The red box indicates the prediction cards.

o Oncearequest is selected three buttons are available below the predictionsy 2z NNX° °
which confirms the suggested valuesY MatifyZ W  C| N the ubd§ ¥ -m@riually
adjust the predicted values Z3 - @2 XT ©°JMKX T 3RevertTRregigtionZ W « A~
enabled once the "Edit" mode is selected, which allows the user to revert back to the
original predicted values, discarding any manual changeg~igure 15).
(=) DigitMan
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DIGITMAN: Occupant-based DIGITal predictive

Figure15: the red boxon the leftindicates the bottons to accepthodify/revert the predictions while thered box on the right
indicates the dropdown menu to eventually modify the predictions (e.g.,Rregrammability).

Page | 49



@ Occupant-based DIGITal predictive MANagement
to improve the built environment

«  HeaKkh Sz J ° orkifow , the higher the KPI and the combinedimpact. « TXEW ° | X z° - - 3
health status of the spatial element due to relevance of corrective maintenance needs.. «  PredictionZ
workflow, results simply correspond to the predicted category (Activity Type, Priority Level,
Programmability), which can be confirmed or not after the decision-makers manually revise the
maintenance request. This ensuressupervision by the facility managers.

Grant number: 2022JMRX2A

2.2.3 Interpreting results
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3 Guide to the OperatioklowTo Microservic¢OHT)

3.1 Understanding thedHT Microservice

3.1.1 t n é arget stakeholders Who is it for?

The OHT tool is targeted for the following key stakeholder groups within the university ecosystem, each
benefiting from its ability to simulate functional changes and evaluate their energy, cost, and
environmental impacts. These are:

1 Facility Manager, including energy managers and those responsible for specific building
services, can use OHT to evaluate actual operating conditions and gain a comprehensive
understanding of how comfort levels fluctuate throughout the day as a result of occupancy
variations and changing boundary conditions. This enables informed decisiormaking aligned
with both comfort objectives and energy use targets at the room level.

1 Maintenance Staff, may use the OHT microservice to gain a clearer understanding of system
behaviour under varying operational conditions, enabling the identification of improper settings,
potential faults, or ineffective maintenance actions.

3.1.2 ' n é eySunaionalities |What does it do?

OHT supports Indoor Environmental Quality (IEQ) and energy management through the assessment of
real-time data. Its primary objective is to assist decisionmakers in evaluating the shortterm impacts of
space utili zation by considering multiple criteria (occupancy, thermal comfort, air quality, and energy use)
relevant to operational management.

The tool facilitates the understanding of indoor comfort levels under actual operating conditions and
enables comparison with predefined KPlIs. It allows users to monitor reattime indoor parameters, review
past conditions, and generate statistics related b indoor environments. All information is presented
through an intuitive dashboard, from which users can also extract a summary report.

3.1.3 1 n éusebflowand integration in FM processes$ipw and When to Use [t?

The user flow for the OHT microservice, briefly illustrated in Figure 16, outlines the decision-making
process followed by key stakeholders as they use the tool to support energy-efficient building
management. The flow is structured into four main stages: stakeholders, purpose, actions, and outputs.
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The process begins with the identification and platform access by the decisionmaker or relevant
stakeholder, such as the Facility Manager or Maintenance Staff.

Start: Why to use the microservice
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Figurel6. User flow for theOHT microservice.

End
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operation
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possibile low |EQ
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Guidelines on how to
intervene

Then, the selected stakeholder engages with the tool with the aim of understanding the current Indoor
Environmental Quality (IEQ) and HVAC operating conditions. This includes assessing system performance
to identify potential issues, detect failures, and evaluate the impact of non-corrective maintenance actions.

Actions

The user accesses the platform and initially views key data for a preselected room. Subsequently, the
user defines and selects the desired room and sensor position, enabling the comparison of realime values
with the corresponding KPIs.

Outputs

A concise report is generated based on the KPI analysis and visualized through a dashboard. This report
alerts stakeholders to potential critical conditions in HVAC operation and to possible low IEQ levels.
Additionally, it provides guidelines on how to intervene, thereby supporting timely and informed
operational decisions.

3.2 Using the OHT Microservice

The following section describes the main functionalities of the OHT microservice and the steps

required to navigate and operate the dashboard.

3.2.1 Accessing the tool

Access the service by clicking on the dedicated tab.
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Grant number: 2022JMRX2A

o Timeframe Selector panel: located at the top, it contains the main input controls:

A
A

A
A
A

A

Room selector: choose the monitored room (A13 or B15).

Position selector: choose the sensor position within the room (Front or

Back).

Select Period Type: choose the temporal range (Today, Day, Week, Month,
or Forecast).

Date pickers: visible when Day, Week, or Month is selected, to define start

and end dates.

Forecast days selector: visible when Forecast is selected, to set the
prediction horizon (1B7 days).

Quantity selector: choose the variable to visualize (e.g., air temperature,
COF, humidity, VOC, PM, illumination, power).

o0 Time Series Graph: displays the selected parameter over the defined period. In case
of Forecast, cluster-based daily profiles are added to the chart.

o Comfort Zone Bar Chart: shows the proportion of time spent in Good, Acceptable,
and Bad ranges, considering only opening hours (07:0821:00).

0 Occupancy KPI Graph: compares Scheduled Occupancy with Estimated Occupancy
and provides an additional standard deviation curve to evaluate estimation
reliability.

1 Right column

0 Composite Comfort & Performance Index (CCPI) panel:

A

A
A

A

A

Overall CCPI Score: synthetic indicator integrating Thermal Comfort (TC),
Air Quality Index (AQI), and lllumination (L).

Component bars: individual scores for TC, AQI, and L.

Weight sliders: users may adjust the relative weights of TC, AQI, and L; a
Reset Weights button restores default values.

Recommendations: adaptive suggestions are displayed based on current
CCPI values.

Accordion: provides a detailed description of the CCPI methodology.

o0 |IEQ KPI Gauges: a panel of gauges for the main parameters (Temperature, Relative
Humidity, COF, lllumination, VOC, PM1, PM2.5, PM4, PM10). Each gauge uses
color-coded thresholds to indicate whether the measurement is within comfort or
exposure limits.
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3.2.2 Inputting data and selecting parameters

Grant number: 2022JMRX2A

Users interact with the dashboard by selecting the desired input parameters

From the 'Room' dropdown menu, it is possible to select the room for which data will be visualized.
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Once the room has been defined, the user can further refine the visualization by choosing the position
of the sensor within that room, either Front or Back. As with the room selection, changing the sensor

Page | 49



@ Occupant-based DIGITal predictive MANagement
to improve the built environment

position automatically updates every graph on the dashboard to reflect the measurements associated with
that specific sensor location.

Grant number: 2022JMRX2A
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The next step is to 'Select Period Type, which defines the temporal range of analysis. Several options
are available: Today, Day, Week, Month, or Forecast. Whenever a new period type is selected, all graphs
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on the dashboard adapt to the chosen timeframe, with the only exception of the KPI gauges, which are
designed to display reattime values and therefore remain unchanged.

DigitMan

Occupant-based DIGITal predictive MANagement
to improve the built environment
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In the case of Day, Week, or Month, dedicated date pickers appear, allowing users to specify the exact
start and end dates to be considered.
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The quantity selector provides another degree of flexibility, enabling the user to focus on a specific
parameter such as Air Temperature, C@-concentration, Relative Humidity, VOC, particulate matter (PM1,
PM2.5, PM4, PM10), or lllumination. Unlike the previous inputs, this choice affects only the main time
series chart labelled Graph. The other dashboard components remain unchanged.
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A different behaviour is introduced when the Forecast option is chosen as period type. In this case, an
additional dropdown menu becomes visible, allowing the user to select a forecast horizon between one
and seven days.Once this option is set, the time series graph switches to show only clusterbased daily
profiles, while the Occupancy KPI graph is simplified to display the scheduled occupancy curve alone.
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In forecast mode, the choice of quantity is also restricted to two variables: Air Temperature and
Thermal Power, since only these parameters are supported by the predictive models.
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Finally, the Composite Comfort & Performance Index (CCPI) panel offers a synthetic view of overall
comfort conditions. A short description of its methodology can be accessed by expanding the dedicated
accordion, where the integration of Thermal Comfort (TC), Air Quality (AQI), and lllumination (L) is
explained. The index can be customized by adjusting the relative importance of its three components
through the weight sliders. Any modification of these sliders immediately recalculates and displays a new
CCPIlscore, while the Reset Weights button restores the default balance. This interactive feature allows

users to explore different comfort scenarios and understand the effect of varying priorities on the
composite index.
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4 Guide to the Energy Wh#tMicroservice(EWI)

4.1 Understanding the&eWMicroservice

4.1.1 N Cr argetstakeholders| Who is it for?

The EWI tool is targeted at the following key stakeholder groups within the university ecosystem, each of
which benefits from its ability to simulate functional changes and evaluate their energy, cost, and
environmental impacts. These are:

1 Facility managers, including energy managers and those responsible for specific building
services, can utilize EWI to assess the consequences of operational decisions and gain a
systemic understanding of how different configurations impact energy use, operating costs,
and emissions, therebyensuring informed decision-making aligned with energy performance
goals at the building level.

9 Occupancy managers such as departmental coordinators and scheduling staff, may benefit
from EWI by visualizing how different space-use patterns impact building performance (e.g.,
varying levels of room occupancy or concentrated versus distributed use of spaces), gaining
insight to plan activities more efficiently, avoid underuse or overuse of spaces, and reduce
excessive energy demand.

9 Building owners (and/or asset managers, typically operating at the strategic level within the
university, may rely on EWI to support long-term planning and resource allocation. By
comparing operational adjustments with more capital-intensive retrofitting measures, they
can prioritize interventions based on their potential to reduce energy consumption and
carbon emissions, with access to clear metrics on the implications of functional choices across
the overall building portfolio.

4.1.2 N Cr eyfunchionalities| What does it do?

EWI supports occupancy planning by simulatingthe impact of functional changes in a building on energy
demand for space conditioning, estimating the resulting costs and emissions, and comparing alternative
scenarios to optimise energy management.The ultimate goal is to support decisionZnakers in evaluating
the longZ4erm impact of changes using multiple criteria (occupancy, energy, cost, and emissionsyelevant
for energy management.

This tool helps understand energy demand under different scenarios and functional configurations
related to:

1. Change in intended use of spaces

2. Change in occupancy density of spaces

3. Change in occupancy schedules (hours, days, seasons)

4. Change in energy&ervice operating modes (e.g., demangiriven controls).

Accordingly, it allows to:

1 Import scenarios that fall within the four categories above.

Analyze the current (baseline) scenario across different KPls.

Analyze each alternative scenario across the same KPIs.

Compare the baseline with alternatives using consistent KPIs.

Read a concise, dashboargbased report summarizing results and insights.

= =4 —a -4
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4.1.3 N C ruseiflow andintegration inFM pocesseq How and When to Use [t?
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The user flow for the EWI microservice (Figure 17) outlines the decision-making process followed by
key stakeholders as they utilize the tool to support energy-efficient building management. The flow is
organized into four main stages: stakeholders, purpose, actions, outputs.

decision maker or L start: why to use the L

actions end
stakeholder - microservice - »
[ ] [ ] [ ]
[ ] [ ] [ ]
facility manager ————
1y g ™ understand energy demand " n
under different scenarios compare the KPIS evaluate long-term
[] [] []
fi s f_uncl\ona\ d undesrctgﬁasr;eolzcted shert report based on > reli;bk;lailni‘rans act
PR | IS (EAE (D . ' KPIs/dashboard . el
" N (1) change in intended th (alternatives & according to selected
occupancy manager‘._» use, (2) change in w access ine current) " KPls
!/ SPP " platform
occupancy density, (3)
L) change in occupancy L] T L]
- schedules, (4) change . ¢ -
in energy services' use visualize data
bullding owner  ——%—> modalities . on the current select the different .
N scenarios alternative

M M scenario n
[] [] []
[] [] []

Figurel?. User flow for the EWI microservice.

Decision maker or stakeholder

The process begins withidentifying the decision-maker category (facility manager, occupancy manager,
or building owner).

Start: why to use the microservice

Then, the selected stakeholders engage with the tool, motivated by the aim of understanding energy
demand under various scenarios and functional configurations. These configurations relate tochanges in
the intended use of spaces,changes in occupancy density,changes in occupancy schedulesor changes in
the modalities of energy service usage, such as demandiriven controls.

Actions

The user accessesthe digital platform and begins by visualizing key data on the current building
scenario. He/she then defines and selects alternative scenarios to explore. The EWI microservice then
allows him/her to compare KPIsacross both the baseline and the selected alternatives.

End

A concise report is generated based on the KPI analysis and visualized through a dashboard. This report
provides a synthetic overview of the modeled impacts for each scenario. The process concludes with an
informed evaluation of long-term changes. Stakeholders can assess the reliability and impact of the
proposed transformations based on selected KPIs, therebysupporting strategic and operational decision-
making.
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4.2 Using theEWMicroservice
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Here follows the description of the main commands and steps to be followed to use the EWI microservice.

4.2.1 Accessing the tool

Access theservice by clicking on the dedicated tab.

ttp://localhos

B DlgltMan

i Home “ Maintenance How-To (MHT “ Operation How-To (OHT] ¢ Energy What-If (EWI) 28 Safety What-If (SWI)

| 3

A default screen of the EWI microservice will open, displaying data related to one of the case studies
covered in the project. The screen is divided into several sections:

91 afilter panel in the top left,

1 a 3D viewer in the bottom left,

1 a KPI scorecard in the top right,

9 and aradar chart section for scenario comparison in the bottom right.

DigitMan

i Home #& Maintenance How-To (MHT) ™ Operation How-To (OHT) ¥ Energy What-If (EWI) 28 Safety What-If (SW1)
Filters
Selectsite Select building Select scenario Select output variable KPIs of selected buildingin the current scenario KPI Scorecard
ViaGhislanzoni ~ Edificio 10 - Current Scenario - Heating Energy [kWh] B
8.4k EUR
Zone Ideal Loads Zone Total Heating Energy i
From: 01/01 01:00:00 - To: 12/31 24:00:00 3D View KPIs of
Units: kWh
-17736.62 2 2 [3 B
Utilization Rate Occupancy Rate Energy Need Costs CO: Emissions
21.9% 89% 460 TEP 118.4k EUR 375k kgCO2eq
14567.6 i Normalize KPls
== Current Scenario
Off On
11398.57 You are visslzing the ey Occupancy Rate
pertormance indicators of the current Energy Need
scenario against those of scenario
‘Current  Scenaric’ for  building Q Utilization Rate
. LCFO407. soon
8229.55 The current scenario represents the 7
current condition of the building. Costs
'CO: Emissions
Please select another scenaria to
005 compare it with the current one!
Scenario description Scenario comparison
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4.2.2 Inputting data and selecting parameters
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At this point, it is possible to select the input parameters for the simulation.

*3 .a o] X 7?2XKXNIitis possibk i chivése thel let @f«inerest and navigate the spatial
hierarchy of the portfolio.

*3 .a o] X 7?2XKXNC° tNAbossibleto setedt thad BuildifgTo aGatyak, which must be located
within the previously selected site.
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