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1 Introduction

1.1 Background

With 32 office locations throughout LA County and a workforce of over 1,200 employees,
including attorneys, paralegals, investigators, social workers, and administrative/support staff.
The Los Angeles Public Defender’s Office (LAPD) is the oldest and largest client-centered
criminal defense firm. They not only provide legal services to those who have been charged with
a crime and are unable to pay for an attorney, but they also provide services to help those
individuals to reintegrate into society through job help, housing, and mental health.

Up to this point, travel request forms submitted within the department were handled via
pen and paper. This caused delays in approval, and paper trails became difficult to organize,
track, and audit. Not to mention that physical office space is required to store these documents.
Other online solutions exist for travel request handling and management, but those services
require user-paid licenses. However, the LAPD wanted an independent, cost-effective solution
to address their needs and to accomplish that goal, they teamed up with California State
University Los Angeles to develop a travel request and expense automation application utilizing
Microsoft Power Apps since they already widely use Microsoft products in their environment.

Microsoft Power Apps is a low-code development platform that allows users to quickly
build custom applications for business needs, without writing a lot of traditional code. It's part of
the Microsoft Power Platform, and for this project, we combined Power Automate (for workflows)
and SharePoint List (for storage). Some of the main benefits of using Microsoft Power Apps are
integration with other platforms such as Microsoft Dataverse, Excel, SQL Server, and hundreds
of other data sources.

The Power Apps-Based Travel & Expense Automation Application has been developed primarily
for desktop users with the goal of expanding to mobile phones and iPad devices at a later time.

1.2 Design Principles

The design of the Power Apps-Based Travel & Expense Automation system was guided
by key principles centered on simplicity, scalability, accessibility, and alignment with
organizational standards. At its core, the system embraces the KISS (Keep It Simple, Stupid)
principle, aiming for a clean and intuitive user interface that accommodates users of various
technical skill levels. The design also prioritizes modularity and scalability, allowing individual
components such as the submission, approval, and notification modules to be updated or
expanded independently as organizational needs evolve. To support a secure and robust user
experience, the application leverages Microsoft Power Apps, Power Automate, and SharePoint,
integrating natively with the Los Angeles County Public Defender’s existing IT infrastructure.
Security is enforced through Azure Active Directory authentication, HTTPS encryption, and



role-based access controls to protect sensitive data. Additionally, the use of Agile development
practices enabled continuous stakeholder feedback, iterative improvements, and rapid
adaptation to changing requirements. Performance was also a key design consideration, with
the system optimized to support up to 500 concurrent users and ensure sub-second response
times for data retrieval. Overall, the design principles reflect a balance between user-centric
simplicity and enterprise-grade reliability, ensuring the application remains efficient,
maintainable, and responsive to future demands.

1.3 Design Benefits

The design of the Power Apps-Based Travel & Expense Automation system offers a
range of strategic benefits that directly enhance usability, maintainability, and integration within
the Los Angeles County Public Defender’s Office. By adopting a modular architecture that
separates submission, approval, and data management functionalities, the application ensures
that each component can evolve independently. This not only improves scalability but also
facilitates easier maintenance and feature updates without risking disruptions to core services.
The use of Power Apps and Power Automate allows for seamless integration with existing
Microsoft tools like SharePoint, Outlook, and Office 365, minimizing the need for additional
training for staff already familiar with these platforms. Moreover, the system is optimized for
responsiveness and concurrency, supporting real-time updates and reliable access for hundreds
of simultaneous users, crucial in an enterprise setting.

Another key benefit lies in the application’s strong focus on user accessibility and
role-based personalization. Through the use of responsive interface design and role-specific
dashboards, users such as employees, supervisors, and fiscal staff interact only with relevant
features, reducing cognitive load and enhancing workflow efficiency. Input validation, email
notifications, and built-in audit trails further promote data accuracy and accountability. These
combined benefits result in a system that not only meets current operational demands but is
also agile enough to adapt to future needs such as multilingual support, expanded analytics,
and deeper financial integration.

1.4 Achievements

During the course of the Senior Design year, our team successfully developed a
high-level prototype of the Power Apps-Based Travel & Expense Automation Application tailored
for the Los Angeles County Public Defender’s Office. This prototype fully implements a
multi-level travel request approval workflow, enabling users to submit travel requests that are
systematically routed through a three-tiered approval hierarchy. Once a request is submitted, it
is first reviewed by the user’s direct Supervisor, then passed to an Assistant Public Defender,
and finally escalated to the Chief of Staff for final approval or rejection. At each stage, the
approver can approve, reject, or request additional information, and the user is notified via
automated email at every decision point. The application ensures accountability by maintaining



a complete audit trail that records who approved or declined each request and when. Users can
also upload supporting attachments, such as justification documents or travel estimates. A
built-in validation rule enforces that submitted travel dates must be at least ten days in the
future, promoting proper planning. All request data, including attachments and approval logs, is
securely stored and tracked in Microsoft SharePoint, providing centralized access and
transparency. The end-to-end implementation of this workflow marks a significant milestone in
our development process and demonstrates the feasibility and effectiveness of using Power
Apps and Power Automate for secure, enterprise-grade workflow automation.

2 Related Technologies

2.1 Existing Solutions:

To begin the project, our team researched existing frameworks for developing
PowerApps and automating workflows using Power Automate. Many of the resources we
consulted, particularly tutorial videos, focused on travel request applications, which served as a
valuable foundation for understanding how to structure our own solution.

There are two primary approaches to building PowerApps: Canvas apps and
Model-driven apps:

e Canvas apps offer a highly customizable user interface through a drag-and-drop
design experience. These apps are intuitive and user-friendly, requiring little to no
coding knowledge. Developers can tailor screens to meet specific needs and
easily integrate data from sources such as SharePoint. This flexibility makes
Canvas apps ideal for scenarios where user experience and layout customization
are a priority.

e Model-driven apps, on the other hand, follow a data-first approach. They rely on
structured data, typically stored in Microsoft Dataverse. Dataverse provides a
scalable and secure platform for managing and accessing data, and it integrates
seamlessly with Microsoft 365 services. Model-driven apps automatically
generate user interfaces based on the underlying data schema, making them
particularly beneficial for organizations that already maintain structured data in an
Office 365 environment.

The tutorials our team explored showed how businesses use these tools to streamline
internal processes by integrating existing data sources, especially within the Office 365
ecosystem. These insights were instrumental in shaping our development approach.

Additionally, the tutorials demonstrated how Power Automate can be used to trigger
flows from within PowerApps, such as via a button press or form submission. These flows run



background tasks, such as data processing and notification dispatching—capabilities we
adopted for our travel request form.

2.2 Reused Solutions:

In our project, our team leveraged both types of PowerApps to take advantage of their
unique strengths. We created a Canvas app for the landing page, providing a customized and
user-friendly entry point for users. For the submission form, which required secure access to
employee data within the LAPD Defender Office's Office 365 environment, we implemented a
Model-driven app. This allowed us to securely and efficiently utilize existing organizational data.

To enable functionality for the travel request form, our team incorporated Power
Automate. We designed a flow that activates upon form submission and sends automated
notifications to relevant stakeholders, including the Traveler/Employee, Supervisor, Assistant
PD, Chief of Staff, Travel Coordinator, and Fiscal Office. This integration ensures smooth and
timely communication across all parties involved.

3 System Architecture

3.1 Overview

The architecture of the Power Apps-Based Travel & Expense Automation Application
centers around a role-based approval workflow that facilitates structured and auditable travel
request processing within the Los Angeles County Public Defender’s Office. Built using
Microsoft Power Apps and Power Automate, the system allows employees to initiate travel
requests, which then proceed through a hierarchical chain of reviews. This design ensures
proper authorization, transparency, and accountability at every stage. The initial phase of this
workflow involves a multi-level approval system that spans three key administrative roles:
Supervisor, Assistant Public Defender, and Chief of Staff. Below are the core steps that take
place after a user submits a new travel request:
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e Supervisor Review: Once the employee submits a travel request, the first level of
approval is handled by their designated Supervisor. The Supervisor reviews the request
details and either approves, requests additional information, or rejects it. If the request is
not approved, the system notifies the employee and allows the request to be revised and
resubmitted.

e Assistant Public Defender Approval: If the request is approved by the Supervisor, it is
forwarded to the Assistant Public Defender for further review if applicable to standard
travel requests. The Assistant PD can similarly approve, reject, or request clarification.
Rejections also trigger a notification to the attorney for possible resubmission.

e Chief of Staff Final Review: For “Special Circumstance” travel requests, or once
approved by the Assistant PD, the request reaches the Chief of Staff for the final level of

review. Upon approval, the system notifies the employee via email of the outcome of
their submission.



3.2 Data Workflow

The data flow of the Travel & Expense Automation Application begins when a user
initiates a new travel request through the system. The application follows a structured path that
starts with the Travel Request Form, moves through the Landing Page Dashboard, and
continues with the Details Page, where approvers can complete pending submissions. This
layered approach ensures data is captured accurately, displayed clearly, and acted upon
efficiently.

3.2.1 Travel Request Form

The Travel Request Form acts as the entry point of the system’s data flow. When an
employee submits a new request:

Travel Request Form

@ @ik - Employee Information will be pulled from the
— system automatically
- New Form button
o Clears all current input on form
- Muti-line input for travel justification
- Date Pickers
o User selects dates of travel
o Dates must be 10 days from day of
submission
- Country drop box
- Destination: select location for travel
o ex. Los Angeles, CA
- Mode of transportation drop box
. . : g - Attachments
o Up to 10 attachments at a time
- Enter prices
o Only digits could be enterad

Dapartura Dets

5 o

e Pre-populated Fields:
o User information (name, employee ID, and email) is automatically
populated from Microsoft 365 when the user enters his/her employee ID.

e Form Reset:
o A “New Form” button clears current entries to initiate a new form.

e Trip Justification:
o A multiline text field allows users to explain the purpose of their trip.

e Date Selection:
o Travel dates must be at least 10 days in advance of submission to allow
sufficient time for review and processing.

CAL STATE LA



e Dropdowns:
o Users can select travel destinations, countries, and modes of
transportation.

e Expense Entry:
o Costs such as lodging, meals, transportation, and other fees can be input
manually (only digits allowed).

o File Attachments:
o Up to 10 supporting files (e.g., receipts, reimbursement receipts etc.) can
be uploaded to support the request.

e Submission:
o Once the form is submitted, the data is logged into SharePoint and routed
into the approval workflow.

3.2.2 Landing Page

After submission, the user is redirected to the Landing Page, which acts as a
personal dashboard for managing travel requests:

Landing Page
@l @1:x
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|
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B e
B
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n .
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S display
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e Navigation Tabs:
New Travel Request. Opens the request form for creating a new submission.
Review Requests: Opens a view of pending or assigned requests.



Request List:
o Displays submitted requests with key information: Request ID, travel dates,
destination, total cost, and approval status.
Filter Options:
o Users can refine the request list by status (Pending, Accepted, Rejected),
advanced requests, and date ranges.
Details Button:
o Clicking this button allows the user (or assigned reviewer) to view or act upon a
specific request.

3.2.3 Details Page

The Details Page is where reviewers, such as Supervisors, Assistant Public
Defenders, or the Chief of Staff, interact with submitted travel requests:

Edit button will be

Details Page B
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attachments
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Approve or
reject requests

receiptt.prg —— /

& Checkbox to push request for special approval

Comprehensive Review:
o Displays all submitted details: justification, cost breakdown, transportation
method, and attached files.
Approval Workflow:
o Approvers can approve or reject the request directly from this screen.
o Clicking on attachments opens the associated files (e.g., receipts, documents).
Special Circumstance Checkbox:
o If a request requires special handling, the reviewer can check this box to route it
to the Chief of Staff for special approval.

CAL STATE LA
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e Editing Capability:
o Users can edit their pending submissions by clicking the edit button if corrections
are needed before the final decision.

3.3 Implementation

After completing the Software Design Document, our team strategically divided the
implementation phase into three subgroups (Ul/UX, Front End, and Back End) to streamline
development, enhance focus, and improve collaboration throughout the execution process. The
entire application was developed within the Los Angeles Public Defender’s Microsoft 365
environment, allowing us to fully leverage existing enterprise tools already in place on the
platform, including SharePoint, Power Automate, Power Apps, and Outlook. Each subgroup was
assigned core responsibilities aligned with specific components of the system architecture,
ensuring modular development, efficient integration, and seamless compatibility with the
organization’s established infrastructure.

3.3.1 UI/UX Team

The UI/UX team was responsible for designing an intuitive and accessible user
experience across all screens. Their work centered around simplifying navigation and
organizing layout structures within the Power Apps framework. They created clean,
role-based interfaces such as the Travel Request Submission Form, Landing Page, and
Approval Details Page. These interfaces adhered to the KISS (Keep It Simple, Stupid)
principle to ensure minimal user confusion and promoted ease of use regardless of
technical skill. The Ul was also designed to dynamically display pending, approved, or
rejected requests, offering users real-time feedback and transparency.

3.3.2 Front End Team

The Front End team managed the application’s logic layer and screen
interactions within Microsoft PowerApps. Their responsibilities included building and
wiring the travel request forms, status update controls, and input validation routines. The
logic throughout the application was implemented using Power Fx, Microsoft Power
Apps' low-code formula language, which enabled the team to define dynamic behaviors,
control user inputs, and manage conditional workflows with precision. Additionally, the
team played a crucial role in integrating Microsoft Power Automate to control the
sequential workflow logic. This included ensuring that a request submitted by an
employee was routed appropriately to Supervisors, Assistant Public Defenders, and the
Chief of Staff based on the type of travel (standard or special circumstances). This team
also implemented conditional controls such as "Special Approval Required" checkboxes
and dynamic Ul feedback for successful or failed submissions.
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3.3.3 Back End Team

The Back End team oversaw all aspects of data storage, integration, and
notification delivery. They developed and managed SharePoint Lists, which served as
the primary data repository for storing travel request information, approval statuses, and
attachments. The team implemented robust permission controls to ensure role-based
access to sensitive data and utilized Power Automate flows to generate and send
automated email notifications to users after key workflow events, such as approval,
rejection, or revision requests. Additionally, they worked closely with the Front End team
to ensure smooth data exchange between Ul controls and the database, as well as
maintaining audit trails for compliance and review purposes.

4 Conclusions

The Power Apps-based travel and expense automation application creates a leap into

the modern day for the Los Angeles Public Defender’s Office by replacing their outdated
paper-based travel request system with a modern digital solution. The application was
thoughtfully architected to meet a higher standard while remaining accessible, scalable, and
secure. Using Power Apps, Power Automate, and SharePoint, the system streamlines travel
request submission, multi-level approval, and communication through role-based workflows,
real-time notifications, and centralized data storage.

4.1 Project Result

Successful Deployment of a Functional Prototype

The team delivered a working application tailored to LAPD’s internal workflow, featuring
a three-tier approval hierarchy, special circumstance escalation, and built-in business
rules for validation and audit logging.

Integration with Microsoft 365 Tools
Full integration with SharePoint, Outlook, and Power Automate ensured compatibility
with the agency’s infrastructure, significantly lowering the adoption barrier.

Enhanced Workflow Efficiency
Manual processes have been automated, drastically reducing request turnaround time,
improving transparency, and eliminating physical document storage needs.

User-Centric Interface Design
The system supports employees, supervisors, and executive staff with role-based views,
clear status tracking, and dynamic response to inputs and conditions.
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Secure and Compliant
Role-based permissions, Azure AD authentication, and SharePoint-based data security
ensure that sensitive data is handled securely and in compliance with agency standards.

4.2 Future Improvements

Mobile Optimization
Expand Ul compatibility to support mobile phones and iPads for on-the-go access by
field staff and executives.

Multilingual Support
Incorporate language localization features to serve a more diverse workforce and
improve accessibility.

Expense Reimbursement Module
Extend the application to handle post-travel expense submissions, reimbursements, and
fiscal reporting.

Advanced Analytics & Reporting
Integrate Power Bl to provide visual insights into travel spending trends, approval
durations, and bottlenecks.

Calendar and Outlook Integration
Automatically add approved travel dates to users' Outlook calendars and send
scheduled reminders.

Integration with Financial Systems
Connect with the County’s ERP or financial systems for direct budget tracking and
real-time expense validation.

Automated Conflict Checks
Implement logic to detect scheduling conflicts with court dates or overlapping travel
requests.
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