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Abstract: This paper introduces a digital solution that leverages Microsoft PowerApps and Robotic Process Automation (RPA)
to transform field data collection and management in rural farms with limited internet connectivity. The purpose of this solution
is to address the challenges associated with offline data capture, synchronize the data with a central database, and effectively
utilize it for various purposes within the organization. The research methods employed involve the utilization of Microsoft
PowerApps and RPA. The PowerApps application enables field force team members to capture and store service order data on
mobile/tablet devices offline and synchronize the data with the database when they are online. Additionally, an RPA solution
retrieves the data from the database and automatically creates service orders in various systems. The paper discusses the design
process of the digital solution, focusing on enabling offline capabilities using PowerApps for both Model-Driven Apps and
Canvas Apps. It also explains the synchronization process, where data is saved locally on the device and later synchronized with
the database. Furthermore, the integration of PowerApps and RPA is explored, highlighting the advantages of seamless data
synchronization and automation capabilities. Simulations are conducted to evaluate the performance of the digital solution,
including offline capability, data synchronization, response time, and user experience. The results demonstrate the solution's
effectiveness in maintaining data integrity, seamless synchronization, improved response time, and enhanced user experience. In
conclusion, the paper summarizes the benefits of the digital solution, including improved service quality, enhanced customer
experience, and reduced manual effort. It highlights the game-changing offline capability of the app and its applications in
various industries.

Keywords: Rural Farms, Offline Data Capture, PowerApps, Robotic Process Automation (RPA), Increased Efficiency,
Service Quality Improvement, Customer Experience Enhancement, Manual Effort Reduction

from the database and automatically create service orders in
various systems [4]. This paper explores the benefits of this
digital solution in improving service quality, enhancing the
customer experience, and reducing manual effort.

The previous research on offline-capable solutions for
collecting data in remote areas had limited information to
address various challenges, including data synchronization
issues, complex integration with existing systems, a

challenges, a PowerApps application was created that enables complicated user interface and user experience, limited

the field force team to capture and store service order data on scalal?ility, anq performance, as well as limitati.ons in data
their mobile/tablet devices, both online and offline [2, 3, 12]. security and privacy [16]. However, a digital solution has been
developed using Powerapps, and RPA systems offer several

advantages. Powerapps, a low-code application development
platform, offers seamless data synchronization with multiple
databases, easy integration with over 400 connectors [11], the

1. Introduction

In many rural farms, internet connectivity is a challenge [1].
Field force team members face challenges when capturing
service order data due to unreliable internet connectivity. As a
result, they must write down the order details on paper,
resulting in errors and omissions in the data, suboptimal
service quality, and customer experience. To overcome these

This application automatically saves data locally when there is
no internet connection and synchronizes the data with the
database when the device is reconnected to the internet.
Additionally, an RPA solution is utilized to retrieve the data
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ability to develop simple and rich user interfaces, and high
data security [2, 3]. The integration of Powerapps and RPA
solutions also contributes to improved scalability and
performance.

2. Solution

The solution discusses different approaches to enable
offline capabilities in Microsoft PowerApps. It focuses on two
scenarios: offline capabilities for Model-Driven Apps with
Dataverse and offline capabilities for Canvas Apps with other
databases (such as SharePoint, SQL, Excel, etc.). This plays a
crucial role in the solution that enables field force employees
to collect data offline on their mobile and tablet devices,
thereby improving service quality and customer experience.

The solution also discusses various automation options to
utilize the collected data for various automation activities and
synchronize it with different systems within the organization.
This facilitates seamless operations, reduces manual effort,
and improves efficiency.

Offline Capable Microsoft PowerApps [6-8, 12]:

There are three types of Microsoft Power Apps: Canvas
Apps, Model-Driven Apps, and Power Portals.

Canvas Apps are designed for internal organizational use
and offer flexibility in creating custom app layouts and
designs. They can be integrated with both standard and custom
connectors (such as Outlook, SharePoint, SAP, etc.).

Model-Driven Apps, also built for internal organizational
use, provide predefined layouts and templates based on the
type of data added to the app. They can only be integrated with
Dataverse [5].

Power Portals are external-facing websites that grant access
to the organization's data for external users. These apps can
only be integrated with Dataverse.

Offline Capable Model-Driven Microsoft PowerApps with
Dataverse: [6] Microsoft has recently introduced a Mobile
Offline-First experience with the Model-Driven Apps made

with PowerApps where users can now use Model-driven apps
seamlessly without the need to be concerned about
intermittent or unreliable internet connectivity. However, an
internet connection is required to synchronize the data
between the mobile device and Microsoft Dataverse.

The Model-Driven Power Apps mobile app always runs
offline first, either with or without an internet connection. This
optimization significantly enhances offline performance and
guarantees a consistent user experience when changing
various locations [6].

Online: When offline mode is not configured, the
model-driven app works as a regular app that works on a PC or
web with an internet connection but doesn’t work without the
internet. [6]

Offline-first without an internet connection: Data is
downloaded and saved in your mobile device as a cache. The
changes are automatically saved to Dataverse when the
internet connection is restored. [6]

Offline Capable Canvas Microsoft PowerApps with other
databases (SharePoint, SQL, Excel, etc.): [2, 7] The canvas
apps are more flexible in design and integration with other
systems when compared to model-driven apps which can only
be integrated with Dataverse and require premium licenses to
configure and use data tables on Dataverse.

The canvas apps with 400+ standard connectors [11]
(SharePoint, Outlook, Excel, etc..) are free to use with Office
E3 and E5 licenses and can empower users to go above and
beyond in meeting their specific needs by designing,
developing, sharing, and scaling personalized
Web/Windows/Mobile applications.

Canvas apps built on Microsoft Dataverse now have offline
capability. However, canvas apps created using standard
connectors do not have out-of-the-box offline capability [7].
However, we can create offline-capable Canvas PowerApps
integrated with a data source/database (SharePoint) with the
combination of different functionalities in the Canvas app
(Save Data and Load Data).

SaveData() // Save
request data to
local app cache

a

PowerApps

N

when there is no
internet connection

Locally Saved Data
(Cache)

LoadData() //Load request
data and input data from
local app cache to app
collection

Online: App saves
the request data to
data source
directly

Offline: App saves
request data to
local app cache

OnStart: the
OnStart property
of the App
retrieves the
locally cached data
to collection and
tries to sync the
data to database
whenever the app
is opened

SaveData() //save
input data to local
app cache

Data

Source(SharePoint)

Patch(), //Patch
request data to
data source

Figure 1. A schematic representation of the Offline capable PowerApps Canvas App [8].




8 Sai Madhur Potturu:  Revolutionizing Field Data Collection and Management Using PowerApps and
Robotics Process Automation (RPA)

Exit Offline Parts Ordering App

Save Locations, Equipments and User Information to Device /

Equipment data is empty.

Click this button to save the Equipment and
Locations information from SharePoint to
the device.

my \ Once the data is saved the message changes to

“data is saved and ready to use” and the color of the
text turns green as shown below

Offline Dashboord

Figure 2. Save data from SharePoint to the device (App Cache).

Offline Parts Ordering App

Online

Save Locations, Equipments and User Information to Device

Equipment data saved and ready to use

Locations data saved and ready. to use

Data Entry Form

Offline Dashboard

Online Dashboard

Figure 3. The text color changes to green and the text message is updated.

The process of creating an offline-capable canvas app
Power App is illustrated using an example of a Hatchery data
collection app, specifically designed for collecting data when
working in remote locations with limited internet connectivity.

Save Data: [7, 8, 12]

To ensure that the data on the device (such as Mobile, iPad,
Tablet, etc.) is constantly up to date and accessible even
without an internet connection, the field force employee using
the app should download the data from the online platform
once daily.

The download button runs the below PowerFX code:

Concurrent (

Clear(vColEquipment);SaveData(vColEquipment,"Equip
ments");
ClearCollect(vColEquipment,HatcheryEquipmentAndParts);
SaveData(vColEquipment,"Equipments"),

Clear(vColLocations);SaveData(vColLocations,"Locations
");
ClearCollect(vColLocations,HatcheryLocations);SaveData(v
ColLocations,"Locations")

)i

1. The Equipment and Locations data is saved to the app

cache “Equipments” and “Locations” in the above code.

2. Concurrent Function: Concurrent function executes the

functions/formulas written in this function concurrently.

3. Clear(vColEquipment): The collection has a table

structure that holds tabular data. The clear function will
clear the collection table.
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4. SaveData(vColEquipment,"Equipments"): Saving the
empty collection table to the “Equipments” cache to
clear the cache. (Clearing out the app cache
“Equipments” in the device)

5. ClearCollect(vColEquipment,
HatcheryEquipmentAndParts): Save the SharePoint list
“HatcheryEquipmentAndParts” to the collection. This

will save the updated SharePoint list data to the
collection.

6. SaveData(vColEquipment,"Equipments"): Saves the
updated collection data to the App cache “Equipments”
to the device.

Click the “Data Entry Form” button to start entering the

data.

Exit Offline Parts Ordering App

Online

Save Locations, Equipments and User Information to Device

Equipment data saved and ready to use

Locations data saved and ready to use

/

Data Entry Form
Offline Dashboard
Online Dashboard

Click this button to enter the data.

Figure 4. Data entry form button.

The data saved earlier can be accessed in the Site Name, Site Location, Equipment, and Part dropdowns.

< New Request Submit

* Requestor Email ID

| |

Requestor ID

| |

Request Date

[‘. 2/31/2001

Site Name

[Sl-‘f-(t Location

Site Location /

Equipment and Location information can
be accessed in the dropdowns.

Equipment

Select Equipment

Part

I Select Part

Figure 5. Data entry form.
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Submit Request and Save Data: [7, 8, 12]
Upon entering the request information, click the Submit
button. If an internet connection is available, the app will store

the data in the designated data source (SharePoint). However,
if there is no internet connection, the app will save the data to
the device's app cache under the name "Orders".

* Requestor Name

David

.

Requestor Email ID

david@xyz.com

Requestor ID

1234

Request Date

6/3/2023 E

Site Name

Feathered Haven Hatchery

Site Location

Lebanon, Missouri

Equipment

Watering Systems

< New Request Submit \

Click Submit after entering the information.

Figure 6. Enter data and submit.

Submit button runs the below PowerFX code:

/[Clear the collection and load the cache data from the
device to the collection. If there is any previously saved data in
the device, the Load Data function will retrieve the cache data
to the collection.

Clear(vColOrders);
LoadData(
vColOrders,
"Orders",
true

);

/ICollect the current Order details and append it to the
collection

Collect(vColOrders, { Title:DataCard Value11.Text,Request
orEmaillD:DataCardValue12.Text,RequestorID:DataCard Val
uel3.Text,RequestDate:DataCard Value14.SelectedDate,SiteL
ocation:DataCardValuel5.Text,SiteName:ComboBox_SiteNa
me.Selected. Value,Equipment:ComboBox _Equipment.Select
ed.Value,Part:ComboBox_Part.Selected.Part,PostingStatus:"
Request Submitted"});

// Check whether the internet connection is active
If(Connection.Connected,

// If true (Connected), Save collection to the data
source(SharePoint), clear collection, and clear cache.

Collect(OfflineCapablePowerApp,vColOrders);Clear(vCol
Orders);
SaveData(vColOrders,"Orders"),

// If False (Not Connected), Save collection to the device
(Cache), clear collection.

SaveData(vColOrders,"Orders")
);

//Reset the form to delete the previously selected values and
show the popup for dashboard navigation.

ResetForm(Form?2);UpdateContext({ShowDashabordPopu
p: true})

When the device is connected to the Internet, this code
checks whether there is any request information saved to the
device, retrieves the data to a collection, appends it with the
current request information and saves the entire data to the
data source, and clears the cache.
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The App is Online. Data saved to
Database. Click the button to go to
Online dashbaord.

Go To Dashbaord

Figure 7. Online Dashboard popup.

When the device is connected to the internet, the Online
Dashboard window appears. This dashboard retrieves data
from the designated data source (SharePoint) and displays it
on the dashboard interface.

< Online Dashboard - Requests Saved in Database

Online

David

david@xyz.com

Requestor ID : 1234 >
Request Date: 6/3/2023

Figure 8. Online Dashboard.

In the absence of an internet connection, this code verifies if
there is any saved request information on the device. It
retrieves the data and adds it to a collection along with the
current request information. Finally, it saves the complete
dataset to the device's cache.

Offline

The App is Offline. Data saved to Device.
Click the button to go to Offline
[dashbaord.

Go To Dashbaord

Figure 9. Offline Dashboard popup.

When the device is not connected to the internet, an Offline
Dashboard window appears. This dashboard retrieves data
from the app cache and displays it on the dashboard interface.

!E!I R <aveid [ Dt

Offline
Rob
Rob@xyz.com
Requestor ID : 4321 >
Requestor Date : 6/3/2023

Figure 10. Offline Dashboard.

Synchronize the data to the data source (SharePoint) [7, 8, 12].

To synchronize the data with the data source, the field force
employee should launch the app while connected to the
internet. The code written in the "OnStart" property of the app
will subsequently verify the presence of an active internet
connection and initiate the synchronization process.

OnStart viE=
= Tree view X
S Screens Components
+ /O Search

+ New screen v/
B
> BP App

Figure 11. On Start property of the App.

OnStart property of the app runs the below PowerFX code:
/I Clear the collection and save the previously cached
request data to the collection.

Clear(vColOrders);
LoadData(
vColOrders,
"Orders",
true

)

//Check whether the device is connected to the internet.
If{
CountRows(vColOrders)>0
Connection.Connected,

&&

/Nf True(Connected), the apps saved the retrieved cached
data to the data source (SharePoint)

ForAll(
vColOrders,
Patch(
OfflineCapablePowerApp,
Defaults(OfflineCapablePowerApp),
{
Title: Title,
RequestorEmaillD: RequestorEmaillD,
RequestorID: RequestorID,
RequestDate: RequestDate,
SiteName: SiteName,
SiteLocation: SiteLocation,
Equipment: Equipment,
Part: Part,
PostingStatus: PostingStatus
§
)
);
// Clears the collection and cleared the cache
Clear(vColOrders);
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SaveData(
vColOrders,
"Orders"

),

// No Action is taken when the device is not connected to
the internet. The cached “Order” data will remain saved in the
device.

)

//Concurrent function executes the functions/formulas
written in it concurrently.

Concurrent(

/I Retrieves the Equipments data from the cache to
collection to use it in the app.

Clear(vColEquipment);

LoadData(
vColEquipment,
"Equipments",
true

),

// Retrieves the Locations data from the cache to collection

to use it in the app.
Clear(vColLocations);
LoadData(
vColLocations,
"Locations",
true
)

);

Integrating Powerapps
Automation)

Robotic process automation (RPA) is a software technology
that makes it easy to build, deploy, and manage software robots
that emulate human actions interacting with digital systems and
software. Just like people, software robots can do things like

and RPA (Robotics Process

navigate systems, identify, and extract data, and perform a wide
range of defined actions. But software robots can do it faster
and more consistently than people, without the need to get up
and stretch or take a coffee break [4, 10, 13, 14].

The solution developed using PowerApps allows field force
team members to capture and store service order data on their
mobile/tablet devices, even in areas with poor internet
connectivity. Once the team captures the data, it is saved in a
database. An RPA (Robotic Process Automation) solution is
then used to retrieve the data from the database and create
service orders in different systems automatically.

RPA Leaders:

Some of the industry leaders that have established a strong
presence in the RPA field are UiPath, Automation Anywhere,
Microsoft Power Automate, Blue Prism, etc. [10, 13, 14]

Different system integration with RPA software:

RPA bots can perform actions like data entry, interact with
applications' user interface, mimic mouse clicks, and
keystrokes, extract data, and validation tasks [9].

1. Web Applications: RPA bots can interact with different
web-based applications, such as online forms,
e-commerce websites, customer portals, and web-based
enterprise systems.

2. Windows Applications: RPA bots can interact with
different Windows-based applications, such as desktop
software, client applications, and legacy systems.

3. ERP Systems: RPA can interact with Enterprise
Resource Planning (ERP) systems, such as SAP, Oracle,
Microsoft Dynamics, or any other industry-specific ERP
software.

4. Database Systems: RPA can interact with various
database systems, such as SQL databases, NoSQL
databases, and cloud-based database platforms.

5. Legacy Systems: RPA can interact with legacy systems
that may lack modern APIs or direct integration
capabilities.

6. CRM Systems: RPA can interact with Customer
Relationship Management (CRM) systems, such as
Salesforce, Microsoft Dynamics 365 CRM, or other

understand what’s on a screen, complete the right keystrokes, CRM platforms.
Online/Offline Databases RPA Systems
capable -
ng Excel

PowerApps(I

* Used to collect and
validate data.
Save data to database

* SharePoint
Ssot

S = | i)Y = |
I = [= [ = i)

~—__/

B B8 BEA

35181

Retrieves data from
Database based on
different triggers and
schedules

* Analyze and Process data
through different systems
in the organization and
Writes the status back to

database

o
workday.

servicenow.

Other Systems

Figure 12. Architecture diagram.
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3. Simulations to Evaluate the Solution's
Performance

Multiple experiments are conducted to test the performance
of the digital solution in various aspects such as offline
capability, data synchronization, response time, and overall
user experience. The observations are as follows.

Offline Capability Simulation:

The Powerapps solution is tested with varying levels of
network connectivity. The app can detect the internet
connection status, allowing seamless synchronization of data
with the database when connected, regardless of the strength
of the connection. In cases where the app is not connected to
the internet, it seamlessly saves the data to the device cache,
effectively preventing any potential data loss.

Data Synchronization Experiment:

The app is intentionally switched between online and
offline modes by turning airplane mode on and off on the
mobile device.

Airplane mode turned on: After entering the initial request
data in the app, airplane mode was enabled on the device,
followed by clicking the "Submit Request" button. The code
associated with the button detected the absence of internet
connectivity and promptly saved the data to the local device
cache.

Airplane Mode turned off: The second request data is
entered in the app while the airplane mode is still turned on.
Following this, airplane mode was disabled, and the "Submit
Request" button was clicked. The code associated with the
button promptly detected an active internet connection,
retrieved the first request data from the device cache, and
seamlessly synchronized both the first and second request data
to the database.

Response Time Evaluation:

The end-to-end digital solution consisting of Powerapps
and RPA was tested rigorously and observed that the solution
has significantly reduced the delays in capturing the request
information and creating service orders in various systems.
The solution has improved the overall response time and
efficiency of the process by 30-40%.

User Experience Assessment:

The implementation of the digital solution has resulted in
substantial reductions in order processing delays, improved
delivery times, prevented data loss, enhanced service quality,
and overall, enhanced the user experience. [10]

4. Benefits of the Solution

Improved Service Quality: [10, 15]

The digital solution improves the quality of service by
ensuring that all necessary information is captured accurately
and in real time. With the digital solution, field force team
members can capture data on the spot, reducing the chances of
errors and omissions. The RPA solution ensures that the data
is retrieved promptly and accurately, enabling the creation of
service orders without delay.

Enhanced Customer Experience: [10, 15]

The digital solution improves the overall customer
experience by providing faster, more accurate, and more
efficient service. With the ability to capture data on mobile
devices and work offline, the field force team can deliver a
more reliable service, even in areas with poor internet
connectivity. The RPA solution ensures that the service orders
are created promptly and accurately, reducing delays, and
improving the customer experience.

Reduced Manual Effort: [10, 15]

The digital solution significantly reduces manual effort in
creating service orders. With the ability to capture data on
mobile devices and work offline, field force team members no
longer need to manually record data on paper and then
re-record it in different systems. The RPA solution retrieves
the data automatically, eliminating the need for manual input.

Offline App as a Game Changer:

The offline capability of the app is a game-changer as it
allows field force team members to capture data even in areas
with poor internet connectivity, providing a more reliable
service. The digital solution enables field force teams to
deliver a more efficient service, even in remote locations,
leading to improved service quality and enhanced customer
experience.

Potential Use in Other Industries:

The combination of PowerApps online/offline mobile
app with RPA has significant potential for use in other
industries beyond animal healthcare. For example, in the
agriculture industry, this solution could be used for field
data collection and management. Farmers and field workers
can use the mobile app to capture data on crops, livestock,
and machinery, even in areas with poor internet
connectivity, and the RPA solution can automatically
retrieve and analyze this data to optimize farming practices
and increase efficiency.

In the manufacturing industry, this solution can be used to
streamline supply chain management, with field workers
using the mobile app to capture data on inventory, production,
and shipping. The RPA solution can then retrieve and analyze
this data to ensure timely and accurate delivery of products to
customers, reducing delays and improving the customer
experience.

5. Conclusion

The combination of PowerApps' online/offline mobile app
with RPA has tremendous potential for various industries,
including pharma, agriculture, manufacturing, construction,
and more. The offline-capable PowerApps enable the
collection and synchronization of data to the database, while
an RPA solution analyzes and processes the data for various
purposes within the organization. This solution streamlines
field data collection and management, improving service
quality, enhancing the customer experience, and reducing
manual effort.
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