
The SQL tables receive the data from the PLC through a conversion in VB, 
before sending it to PHP files through JavaScript and SQL queries. The data was 
received by the PHP files to display in the WCS program (Figure 2).
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To start, a template from Bootstrap.com was utilized to lay the 
groundwork for how the web browser-based version would be set up, 
using HTML, CSS, and JavaScript. The HTML files, after being 
formatted to this project’s needs, were later converted to PHP files so 
that they could be accessed from a server, and have additional necessary 
functionality through the “echo” command. An Apache server was used 
to develop the code initially before moving the files to a separate server 
for further development and access from other devices. To test the 
functionality of  these methods, a Cognex Dataman barcode scanner was 
attached to the PLC, and the results of  its scans were sent to Visual Basic 
(VB) to transfer to SQL (Figure 1). SQL, a database language, was 
employed to store and update the data from the hardware connected to 
the PLC. 

Figure 1: (above) The PLC and scanner, connected to the server’s ethernet.
Figure 4: (bottom left) A table displaying reads 
from the scanner. 

Figure 2: (above) A flowchart diagramming the chain of  data transfer (darker blue) and system 
control (lighter blue) within the WCS.
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For a distribution center to be efficient, there must be a strong, 
accessible warehouse control system (WCS) supporting it. As explained 
by Shrider, (2018), a materials handling system (MHS) is the system of  
hardware and software that moves, sorts, and manages items in a 
distribution center, often including a human-machine interface (HMI). 
The WCS communicates between the hardware in a distribution center 
and the software managing its functions. A functional WCS should 
display the state and location of  machines, offer system control, store 
and show issues and events, and allow for analysis of  efficiency. 

The current industry standard for a WCS is a single HMI attached to 
a programmable logic controller (PLC). A PLC operates hardware with 
the software programmed into it. This format is inefficient due to the 
limited number of  people who can update and work with a WCS. It 
would be more accessible for both those who monitor the system and 
their company if  multiple people could view and operate it at once, and 
instantly access and send data from it. Software was developed to create 
a WCS that is easily customizable for any end user’s needs, web browser-
based, and hosted by a server.

The dashboard, the home page of  the WCS, contains global controls, 
counters for monitored content (such as active alarms), a table of  recent 
events, and a graph of  the throughput of  the system (Figure 3). The 
alarm counter and table of  recent events are the only functions of  the 
dashboard that have been completed. The alarm counter pulls from the 
“Active Alarms” page, and the events table pulls from the “Recent 
Events” page, coloring boxes according to the type of  event. The results 
from the scanner were successfully received and displayed by the WCS. 
The software receiving the data was set to append an entry to SQL 
multiple times per second. A single barcode was sent through for the 
purposes of  this test, as shown below in Figure 4. The WCS was also 
able to be accessed from other devices, such as an iPhone 7, as shown in 
Figure 5. 

Overall, the system was efficient and easy to change, update, and 
export data from, and hosted from a server. The software was functional 
in many aspects needed for a WCS, including charts and graphs to 
display statuses and performance, controls for aspects of  the MHS, and 
tables provided for the large quantity of  data that will be received. The 
new WCS was not completed, and requires additional functions. The 
basis for these functions has been created, but the functionality behind a 
global overview to show the locations and statuses for all devices, a chat 
system for more efficient communication across a large warehouse, and 
testing with other aspects of  the MHS have not been programmed yet. 
In the future, these and many more functions could be added to provide 
all features needed to fit industry standards, with additional unique and 
helpful features, such as availability in multiple languages and screen-
reader accessibility. This system, once completed, would help distributors 
improve efficiency, streamline employees’ communication, and increase 
profits, through a user-friendly interface, identification of  weak points to 
be targeted and fixed, and availability for many to use it at once.
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Figure 3: (above) The dashboard displayed on a laptop. There are more components below the 
events chart, however, they were not completed and therefore not shown.

Figure 5: (bottom right) The dashboard of  the 
WCS displayed on an iPhone 7.
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