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1. Introduction
The Broward County Purchasing Division has recently developed and implemented a new web-based
application on the County’s network servers entitled: Incident Response Inventory System (IRIS) to manage
Personal Protective Equipment (PPE) supply in response to the Coronavirus pandemic (COVID-19). This new
application provides internal secured access to the Purchasing Division Managers, Purchasing Agents and its
client agencies. The application contains a feature to expand access to 37 Broward County municipalities.
Broward County Administration, Finance Administration and Services Department (FASD), Purchasing
Division, and client agencies have enthusiastically welcomed the ability to request Personal Protective
Equipment (PPE) items through an online catalog ordering system. The web-based IRIS application has
drastically increased the efficiency of ordering, tracking, storing, and distributing PPE supplies.
Highlighted features of IRIS include:
•
•
•

Ordering PPEs online from the County owned warehouse inventory;
Tracking and monitoring inventory/stock levels from multiple locations;
Transferring products from one warehouse to another location; and
Creating ad-hoc or custom reports.

The application is designed to be used as a stand-alone system.
2. Business Need/Problem
Since February 2020, Broward County purchased and distributed thousands of PPEs such as facemasks,
gloves, gowns, face shields, and other products providing sanitization and protection from the COVID-19
virus. As the County continues to buy essential supplies to respond to the current COVID-19 pandemic, it
has become more difficult to rely on a manual process of the tasks involved.
As a result, the Purchasing Division pivoted to an automated process to ensure requests for supplies from
County and non-County agencies are quickly addressed and fulfilled by promptly processing orders, as well
as monitoring and tracking the inventory and developing analytical reports to make visible any shortage of
inventory to replenish inventory/stock items. The reports provide order and distribution details, such as
fulfillment date, fulfillment customer, item description, item quantity, and item cost.
The Purchasing Division’s responsibilities during the current COVID-19 pandemic include:
•
•
•
•

Procuring PPE supplies either from the State of Florida, the private sector, or donations made to
the County;
Implementing a method of distribution to allow County agencies to place orders online and offer
fast delivery or pick-up of PPEs;
Monitoring stock levels across multiple locations to ensure product availability and quickly
replenish when an item is low in a timely manner; and
Committing to transparency by making the data available online and easily accessible for County
Agencies.

COVID-19 happened so fast, it did not give anyone time to prepare and plan. Initially, the Purchasing Division
was using an Excel-based tool to track the purchase orders and distribution of inventory items; however,
without defined application rules and logical structure, the tool was limited and inefficient for online inventory
Page 2 of 33

management and to produce accurate reports. The Division investigated using the County’s enterprise inventory
system as an option; however, it would take a long time to design the workflow and configure a new warehouse
in the system.
Successful coordination of the distribution of the PPE supplies requires a centralized solution for precise
tracking of received products, ensuring traceability of products and monitoring inventory levels. Some of
the issues with the manual process resulted in:
•
•
•
•

•
•

Time consumption;
Inconsistent processes and practices;
Missing data or incorrect data entry;
Non-standardization on classifying inventory;
Misplaced inventory; and
Calculation errors on inventory levels.

Consequently, the Director of Purchasing tasked the Purchasing Division Information Technology (IT)
section staff to develop and implement a new web-based inventory application for tracking PPE items from
the instant they are ordered to the time they are distributed. The application also needed to include additional
functionality to receive supply from multiple vendors, allow County personnel to order online, provide the
Director of Purchasing the ability to review, modify and approve orders before the warehouse staff fulfilled the
ordered items, track inventory and distribution, and produce real-time inventory reports.
3. Description of Web-Based Solution
The intent was to develop a new inventory application to address the County's PPE inventory control and
management from the supplier to the County Warehouse, then to the County agencies and non-County
agencies. IRIS does not replace any other existing software application, and it is not designed to issue
purchase orders, but does capture purchase order information from the County’s Enterprise Resource
Planning System (PeopleSoft) to track the supplier, quantity, item description, and dollar amount of the PPEs
purchased.
There are three types of PPE items that are received in IRIS:
1. PPEs procured on purchase orders;
2. PPEs supplied by the State of Florida; and
3. PPEs donated by an individual or entity.
After the Purchasing Agent creates a purchase order for PPE items in PeopleSoft, the Purchasing Agent then
enters the purchase order information in IRIS. Supplier delivers the products to the designated warehouse.
Upon delivery, the warehouse administrator performs a physical count to verify the quantity and the type of
product received. The warehouse administrator then matches the invoice or packing slip to the purchase order
entered in IRIS by the Purchasing Agent, creates a receiving record and imports the packing slip as proof that
the County received the ordered amount. Once the received goods are logged into IRIS, the inventory
becomes available for County agencies to order immediately.
IRIS provides a very user-friendly interface for client agencies to request PPE items from the warehouse. It
displays a clear image of each product to ensure that the requester selects the right product. Once the request
is submitted, the system sends a notification to the Director of Purchasing for approval. To aid the Director in
reviewing the request, IRIS displays the items and quantities requested and the available inventory for each
item. The approver can approve the exact, more, or less than the quantity requested, but the system does not
allow approval of item quantities exceeding the available stock.
Once the request is approved by the Director of Purchasing, the warehouse administrator verifies items in
IRIS, creates a check-out ticket and fulfills the inventory items. The check-out dashboard indicates item
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location, and availability of products supplied by each vendor. Upon completion of checking the item out of
IRIS, the warehouse administrator sends a pickup ticket via email with pickup location, date and time to the
requester by clicking a button on the check-out page. The pickup slip will reflect the items and quantity changes
made by the approver, if applicable. Upon delivery of the items, an electronic copy of the signed pickup slip is
uploaded into IRIS for documentation purposes supporting that the PPE supplies have been delivered.
Purpose
The purpose of developing a new inventory application is to provide a tool for controlling and managing the
PPE supplies that Broward County either received from the State of Florida, purchased from vendors for
distribution to County and non-County agencies, or any other source, such as a donation from either an
individual or an entity.
Objectives
The specific project objective is to develop a software with the following functionalities:
•

Inventory Management
o Ability to enter Purchase Order data or automatically populate the PO information by
importing PeopleSoft data;
o Ability to enter P-Card purchases in the absence of a PO;
o Ability to record PPE items received from the State of Florida or any other Agency;
o Ability to see complete inventory details like stock levels and product specifications:
▪ Admin group has the ability to view:
1. Real-time inventory based on item, location, vendors, and unit price,
2. Outstanding items based on purchase order processed and
▪ 3. Spending report by Agency.
o Ability to receive new items or check out stock items and automatically increase or decrease
inventory levels;
o Ability to provide real time information to County and non-County Agencies and allow them
to submit their online orders;
o Ability to account for items that are returned to the vendors and for IRIS to adjust inventory,
and
o Ability to account for items that are destroyed (i.e., leaking gallon of chlorine) and for the
system to adjust inventory.

•

Inventory Tracking
o Ability to track the inventory by Purchase Order, vendor, and location;
o Ability to trace all inventory movement from the time it is received to distribution;
o Ability to find inventory by location in the warehouse, item description, and customers, and
o Traceability in the event management needs to recall a product.

•

Transfer Management
o Ability to store inventory items in multiple locations and move products to and from locations,
and
o Ability to track inventory items as they move to different locations for the system to
automatically adjust the inventory database accordingly.

•

Reporting
o Ability to drill down a report to find the level of information needed, and
o Provide management with customized reports as required.
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Time Frame for Development
Development, testing, documentation, and implementation occurred over approximately a three-week
period. The IRIS application went live on August 28, 2020.
The IT Section of the Purchasing Division began the development by meeting with the Director of
Purchasing to gain an understanding of the need. IT staff met with the Purchasing Managers, Purchasing
Agents and Warehouse Administrator to define the requirements and design specifications. Based on the
objectives and requirements, the application was developed in Visual Studio C#.NET and Telerik ASP.NET,
an advanced ASP.NET component framework running on Microsoft SQL Server Database.
Target Audience
The application was developed for and by the Broward County Purchasing Division. It serves County
agencies and non-County agencies
Some of the key entities and individuals are:
•
•
•
•

Purchasing Division - responsible for buying essential PPE supplies and receiving PPE supplies from
the State of Florida or donations;
Purchasing Managers and Purchasing Agents - order the PPE related products for protective and
sanitization needs;
Agency - requests the PPE supplies for distribution to their staff;
Warehouse staff - fills the order upon approval by the Director of Purchasing Division.

County’s Role in Development and Implementation
The Purchasing Division initiated the project based on internal needs to monitor and track the inventory and
automate inventory reports to replenish inventory/stock items by issuing new purchase orders.
4. Technology and Features
IRIS is a web-based application.
Like other software development projects, multiple programming tools were utilized to achieve the maximum
benefits of software development. The application was developed in C# .NET, Telerik, Entity Framework and
Microsoft SQL Server. C#.NET was used to code the core business logics library for Web-based application.
Telerik ASP.NET was used to create the Graphical User Interface. A user friendly, intuitive application was
developed with minimal effort to maintain. The application is highly configurable by the end-users.
1. Application Administrator
- Register User
- Assign Role for User
- Register PPE Product Type
- Application Configuration
2. Purchasing Agent
- Register Purchase Order
- Register Donation
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3. Requestor
- Submit PPE Request
- Access PPE Request History
4. Reader
- Access PPE Request History
5. Approver
- Review PPE Request
- Approve PPE Request
6. Warehouse Admin
- Receive PPE items
- Transfer PPE items from one location to other location (three warehouse locations)
- Checking out PPE items for Request
- Send a pickup notification to Requestor
5. Budget/Cost
No funding was necessary for development and implementation since the application was designed and built
in-house by the Purchasing Division IT developers. Throughout the development process, the project team
worked in collaboration with Purchasing management and warehouse staff to gather business requirements and
for quality assurance testing.
The implementation of the application did not require the purchase of additional hardware for testing or
deployment. It was installed on existing Broward County web and database servers.
6. Project Results/Success/Benefits
This project has succeeded in managing PPE inventory in three warehouse locations and responding to
agency needs. The application was officially launched on August 27, 2020 and has yielded the following
results:
•
•
•
•
•
•

Increased efficiency in receiving items into the inventory and delivering items to the client agencies;
Managing and monitoring stock levels from multiple locations;
IRIS automatically adjusts inventory count resulting in eliminating frequent physical inventory;
Providing user with product images of available PPE products and allowing the users to place an
order via the shopping cart method;
360-degree visibility of inventory items by phase (procurement, inventory, fulfillment) through
custom reports, and
Retention of historical data for reference and audit purposes.

7. Worthiness of an Award
IRIS is worthy of the FAPPO 2021 Award for the following reasons:
•
•
•
•
•
•

It is a best practice automated process to manage PPE inventory.
Increases data accuracy.
Provides real-time data.
Provides location inventory.
Monitors stock items across multiple locations to prevent out-of- stock conditions. The application
produces reports on inventory levels and re-ordering of items when items fall below a certain number
to ensure continuous stock of items.
Identifies frequently requested products to stock.
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•
•
•
•

Supports inventory method of First-In First-Out (FIFO): Provides the ability to identify stock received
first (first-in) to be distributed first (first-out), to avoid product expiration and disposal.
Avoids duplication of fulfilling orders.
Tracks inventory cost of items procured from various suppliers by timeframe or period.
Saves time and money from physically counting inventory items. We know where the products are
and how much we have at all times based on data in the system.

The project meets and surpasses its expected objectives, by:
•
•

Supporting the Purchasing’s Vision of “fostering transparency to the procurement process” and
Ensuring that PPE requests for supplies from County and non-County agencies are fulfilled in a
timely manner.

Screen captures of IRIS are provided on the following pages.
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• Screen Captures of the Application
I. Register Purchase Order
1. PO Admin login to IRIS.

2. Select “Create new PO” under Purchase Order menu. Purchase Order ➔ Create new PO.
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3. Click Add located on the far-right side of the PPE item, fill out the quantity and PO line amount and click Add button
on the bottom.

4. Click Shopping Cart icon for next step after adding PPE items for a Purchase Order.
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5. Fill out PO Type, PO/Invoice number, PO date, Vendor, Buyer, Description and then click Create PO button on the
bottom after final review.

Select acquisition method listed under PO Types

Confirmation message sent upon registering a PO.

PO Record added to the PO List. Purchase Order ➔ PO List
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II. Receiving Items
1. Warehouse Admin login to IRIS.

2. Select Register Receiving under Receiving. Receiving ➔ Register Receiving
The PO’s are color coded as shown below.
Green: Complete receiving
Yellow: Partial Receiving
Red: Over Receiving
White: Not Received
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3. The available search options are PO number, Buyer, Vendor for the Purchase Order. Click Select link located on the far
right side of the PO. Next page will display all the items ordered for the PO.

4. Click Add link to register item receiving.

5. Click Receiving Cart Icon for next process.
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6. Fill out Receiver Number, Receiver Date, Description and upload packing slip and click Create CheckIn button on the
bottom.
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III. Request PPE Items
1. Default Page to display all PPE Items with availability.

2. Login Page for the application
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3. After requestor logs into IRIS, Broward County Warehouse Inventory will display:
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4. PPE Request page. Request ➔ Request Items
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5. Add PPE Items to Cart by clicking Add link button on the right end of the items and enter quantity needed and click
Add button.
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5.1 In the ProductType column, click drop down arrow, and select Contains. The Application will display items related to
the product type.
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6. When all items are requested, click the shopping cart icon on top right of the page.
Hover mouse on the cart. It will display PPE items added to the cart.
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7. Displays all items requested for review. When fields 1 - 8 are completed, click the Submit Request button on the
bottom.

8. When the order is submitted, you can see the request from the Request List page. Request➔Request List
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9. The Requestor and IRIS Admin will receive the request confirmation email.
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IV. Approve PPE Request
1. Approver receives the request email and logs to IRIS to see the outstanding requests for approval.

2. The approver will click Detail link for reviewing the request.
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3. Approver can approve individual items or click Fill Up All button to approve all requested items.

When Approver fills up the items and completes the review, the approver clicks the Approve button on the bottom of
the page. The approved request will now be accessible in the Request Approval History Page.
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View approval detail by clicking on Detail button.

V. Check Out PPE Items
1. Warehouse admin accesses the checkout dashboard for outstanding request. The Select link will only appear upon
approval by Approver.
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2. Once a request is selected from the available checkout list, the requested information, approval infomation, requested
items and quantity and approved will be shown. When the warehouse admin selects a requested item from the list, IRIS
will display the PO number, PO Date, Item location, vendor ordered, available quantity and unit price.
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3. When the warehouse admin clicks the Add link button on right side of the available item or double clicks on the item,
the checkout item pop-up window appears and IRIS automatically fills out quantity based on availability of the item.
Warehouse Manager will then click Add button on the bottom.
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PPE items from State of Florida are $0.00 unit price.

Hover mouse on the cart to see the check out details. Click the cart icon or CheckOut button on the bottom.
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4. This screen is the final review for the check out. Select Pickup location, time and pickup Note.

5. When checked out, the detail information will be available on checkout list page.
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6. When PPE items are prepared for requestor in warehouse, click Send Email button to send a pickup notification to the
requester with pickup slip attached.
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Pickup Slip – PDF file

7. When the requester picks up the items, requestor will sign the pick-up slip for warehouse admin to upload the pick-up
slip to IRIS application as proof for the pickup.
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VI. Dashboard and Report
1. PPE Inventory Dashboard
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PO Detail

Request Outstanding Report
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