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Abstract 
  
The goal of our project is to provide a resource to empower farmers market vendors to 
incorporate safe food handling practices. Our client, Minh Duong, would like to target farmers 
market growers and vendors who do not fall under the Produce Safety Rule or Preventive 
Controls for Human Food Rule due to their farm size and annual revenue. Our mobile-friendly 
web application provides our target audience with a customizable experience with easily 
accessible and quick information. For example, if a farmer has livestock and grows tomatoes, the 
information and resources accessible on the website will be tailor-made to growing tomatoes and 
keeping livestock. We ensure this by providing a survey during account creation, which then 
determines which information to show based on the survey’s results. We aimed to deliver on our 
project objectives by implementing a mobile-friendly application using a MERN stack, which 
comprises MongoDB, Express, React and Node.js. The website fmfoodsafety.cs.vt.edu contains 
a home page, FAQ page, recalls page, survey page, admin functionalities, and the ability for 
users to log in to save their data. Sourcing for these pages was directly from the client, or the 
Food and Drug Administration and Center for Disease Control websites. Testing the site 
occurred over a 10 day span involving both the team and the client. We were able to receive 
valuable feedback from the client throughout our implementation with weekly demos. We also 
used Postman to verify that the backend was implemented correctly. 
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Introduction 
Farmers markets perform a vital role in connecting communities to their food system. These 
markets provide farmers the opportunity to sell fresh, local food to consumers and for those 
consumers to develop more awareness about where their food comes from. As such, it is 
important that proper procedures, as outlined by the Produce Safety Rule and Preventive 
Controls for Human Food Rule, are followed, to ensure that appropriate precautions are taken to 
minimize produce contamination. Some farms and vendors do not fall under either of these rules 
due to their size and revenue; however, it remains important that they take similar safety 
measures to limit risks. 
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Partnering with our client Minh Duong, a Doctoral Student in Food Science and Technology, our 
goal was to develop a website that can be used by vendors not covered by the aforementioned 
rules, to obtain information about best safety practices for their farm. Farmers will be able to 
enter custom characteristics for their farm and will be given tailored information that relates to 
those attributes. For example, a farmer could enter that they grow lettuce and tomatoes, have 
farm animals, and use well water. In return, they will be given specific procedures to follow 
pertaining to those characteristics. This relationship can be seen in the model provided by our 
client, shown in Figure 1. 

 

 
Figure 1: Input-output model 

Requirements 
Our client, Minh Duong, had many requirements for our website. First and foremost, he wanted 
the website to be mobile friendly and easy to interface with so that the website could provide 
information quickly to farmers. It was also extremely important to make the website 
customizable for each farmer. This means that based on certain characteristics of the farm, the 
type of crops grown, the type of livestock on the farm, and the size of the farm for example, 
different information and resources will be presented to the user. Another feature that Minh 
wanted was the ability to have admin privileges. These privileges will allow any user with admin 
access to add different resources and information to the database. We were also tasked with 
providing a live feed of recent food recalls in the United States. Further, Minh wanted to develop 
opt-in services such as text or email alerts that provide reminders, and new resource/information 
alerts depending on the farm’s characteristics, as well as provide a way for Extension Agents or 
Food Safety Virginia Tech Faculty to connect and engage with users. 
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Design 

Frontend design 
We used a combination of the following languages: 

● HTML 
● CSS 
● Javascript 

The main component of the front end design is react. React is a JavaScript library for building 
user interfaces. It is maintained by Facebook and a community of individual developers and 
companies. 
 
Since one of the major requirements is to make the website mobile friendly, we are 
accomplishing this task through the use of CSS to change the HTML components in the desktop 
design so that they are displayed suitably for mobile users. 

Database design with MongoDB 
MongoDB can be integrated easily with node JS and react JS and is a good design choice for our 
website. MongoDB is a cross-platform document-oriented database program. MongoDB uses 
JSON-like documents with schema. It is supported by MongoDB Inc. and licensed under the 
Server Side Public License (SSPL). The biggest difference between MongoDB and more 
conventional database management software such as SQL is that it uses collections rather than 
tables. Collections are analogous to tables in relational databases. If a collection does not exist, 
MongoDB creates the collection when you first store data for that collection. The models for our 
database can be found under models in the src directory. These models define the structure of 
entities used in our backend. 
  
For our current project our schemas have all been defined under models in the root directory. 
An example is: 

const mongoose = require('mongoose'); 
const Schema = mongoose.Schema; 
 
const foodSchema = new Schema({ 
    name: { 
        type: String, 
        unique: true 
    }, 
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    foodType: { 
        type: String 
    }, 
    references: { 
        type: [String] 
    }, 
}); 
 
module.exports = Food = mongoose.model('foods', foodSchema); 

As you can see from the above example it is extremely easy to define the nature of what the data 
would look like within the database. It is also possible to add constraints such as unique and add 
foreign keys using mongoDB. 
 
The required CRUD operations to operate the backend can be found under routes/api. An 
example of the functions used for CRUD operations with explanations is: 
 
First we need to import the following modules: 

const express = require('express'); 
const router = express.Router(); 

The model for the entity needs to be imported at the beginning of the file: 
const Food = require('../../models/Food'); 
 
//Import routes 
//All routes in this file start as /food 
//Look at server.js base route is set there 
 
//Get all foods in the database 

This function is run when a web administrator makes a get food request from the URL: 
base_url+’/food’. It will return a list of all available foods in the database: 

router.get('/', async (req, res) => { 
    try { 
        const foods = await Food.find(); 
        res.json(foods); 
    } catch(err) { 
        res.json({message: err}); 
    } 
}); 
 
//Add new food item to database 
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//Requires a JSON file input 
//ex: {"name": 'Tomatoes', "type": 'produce'} 
router.post('/add', async (req,res) => { 
    const foodItem = new Food({ 
        name: req.body.name, 
        foodType: req.body.foodType, 
        references: req.body.references 
    }); 
    try { 
    const savedFoodItem = await foodItem.save(); 
    res.json(savedFoodItem); 
    } catch(err) { 
        res.json({message: err}); 
    } 
}); 
 

This function is similar to the previous function. However instead of getting the list of all foods 
in our database, we filter the results by the name of the food. When a user makes a get request 
through ‘base_url’+/api/food/name/:foodname, ‘foodname’ is passed as a parameter for querying 
the results. This parameter can be extracted using req.params.foodName 

//Get specific food item 
router.get('/name/:foodName', async (req, res) => { 
    try { 
        const food = await Food.find({name : req.params.foodName}); 
        res.json(food); 
    } 
    catch(err) { 
        res.json({message: err}); 
    } 
}); 
 
 
//Get specific food item by ID 
router.get('/id/:foodID', async (req, res) => { 
    try { 
        const food = await Food.findById(req.params.foodID); 
        res.json(food); 
    } 
    catch(err) { 
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        res.json({message: err}); 
    } 
}); 
 
//Remove a specific food item 
router.delete('/delete/:foodName', async (req, res) => { 
    try { 
        const removedFood =  await Food.remove({name : req.params.foodName}); 
        res.json(removedFood); 
    } 
    catch (err) { 
        res.json({ message: err }); 
    } 
}); 
 

This function is used to update an existing entry within our database. The parameter for the name 
of the food is passed in a way similar to the previous function. However instead of running ‘get’ 
we use ‘update’ within the body of the function.  

//Update a specific food item 
//Only the type of food can be updated since food name is unique 
//Requires JSON input {"type" : "produce"} 
router.patch('/update/:foodName', async (req, res) => { 
    try { 
        const updatedFood =  await Food.update({name : req.params.foodName}, 
          { 
            $set: { 
              foodType: req.body.foodType, 
              references: req.body.references 
            } 
          }); 
        res.json(updatedFood); 
    } 
    catch (err) { 
        res.json({ message: err }); 
    } 
}); 
 
module.exports = router; 
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The API makes use of JSON input to query the backend and returns an output as a JSON file. It 
is also possible to use the initial HTTP request to get the needed input parameters for creating a 
query. 

router.get('/name/:foodName', async (req, res)  
The above example shows how to pass an input parameter to the GET request through the URL. 
This is only recommended for GET requests. For POST requests please use JSON body like:  

foodType: req.body.foodType 
 
The ER diagram in Figure 2 represents our backend. 
 
We have 5 schemas with fields as follow: 

1. User: 
a. ID: Auto generated field that acts as the primary key 
b. Admin: Boolean field that indicates whether the user is an administrator or not 
c. Username: Unique char field that is used to store the name of a user 
d. Password: Char field that is used to authenticate a user during login. 
e. First Name: Non-required field that is used to customize user profiles 
f. Last Name: Non-required field that is used to customize user profiles 
g. Farm Name: Non-required field that is used to customize user profiles 

2. Food: 
a. ID: Unique integer field that is used to store the ID of a food item 
b. References: String field that points to a link that contains the relevant safety 

information regarding a particular food item that is provided to us by the client 
c. Food Type: Char field with the type of the food item 
d. Food Name: Char field with the name of the food item 

3. Psurvey: 
a. ID: Unique primary key that points to the ID of this survey table 
b. Rarely raw: Boolean field extracted from survey provided by the user 
c. Raw commodity: Boolean field extracted from survey provided by the user 

4. PSR Survey: 
a. ID: Unique integer field that is used to store the ID of a piece of information 
b. Grows produce: Boolean field extracted from survey provided by the user 
c. Less than 25k: Boolean field extracted from survey provided by the user 
d. Less than 500K: Boolean field extracted from survey provided by the user 
e. Reduce pathogens: Boolean field extracted from survey provided by the user 
f. Commodity rare raw: Boolean field extracted from survey provided by the user 

5. PCR Survey: 
a. id: Unique integer primary key for table 
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b. manHumanConsumption: Boolean field extracted from the survey provided by 
the user 

c. packHumanConsumption: Boolean field extracted from the survey provided by 
the user 

d. processFood: Boolean field extracted from the survey provided by the user 
e. packOffFarm: Boolean field extracted from the survey provided by the user 
f. majority Famers: Boolean field extracted from the survey provided by the user 

 
 

 
Figure 2: Database design 
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Implementation 

Home Page  
The home page is the most important page of the website. It is the main point of entry and needs 
to list all the features of the website in a user friendly manner. The following screen dumps are a 
side by side comparison of the home page when viewed through a desktop vs. a mobile device 
like a smartphone. 

  
Figure 3: Home screen 

Sign In/Sign Up Pages 
As seen in Figures 4 and 5, the sign in and sign up pages are used for user registration and sign in 
for the website. Users will be redirected to a survey after registration. These responses will be 
stored for future use. 
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Figure 4: Sign up screen 

 

 
Figure 5: Sign in screen 

FAQ Page 
This page contains a list of frequently asked questions that provide information to our users. The 
information within this page is related to produce safety rules and other farming regulations. The 
questions within the FAQ page and the answers to them can be changed by the administrator. 
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Figure 6: FAQ screen 

 

Food Recalls Page 
This page contains a live scrollable feed directly from the Center for Disease Control’s (CDC) 
web page. From this webpage we have scraped and imported their feed in relation to food recalls 
across the world. This will keep user’s up-to-date on changes in the food industry related to 
allergens, recalls, and safety. 
 

 
Figure 7: Food recalls screen 
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Questionnaire Page 
This page contains 2 surveys that indicate to the user whether they are covered by, or exempt 
from, rules based on their response to the survey. The determination is based on a table from our 
client. 

 
Figure 8: Questionnaire Screen 

Admin Update Page  
As seen below in Figure 9, the admin update page contains the ‘Food’ table from our database 
which shows all foods grown in Virginia and North Carolina that our client is providing 
resources for. This table includes food name, food types, and the food’s respective reference 
links to essential resources. This page also contains a form where the admin profile can add new 
items to this database table and also delete certain entries. 
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Figure 9: Admin update screen 

Testing/Evaluation 
We tested the user interface with the latest version of our website. We  needed to make sure that 
everything on the site was intuitive and easy to use even for those without a technical 
background. To test usability, we created benchmark tasks  and asked a person with little to 
minimum technical background to complete these tasks. These tasks can be seen in Table 1. The 
format of the table was adapted from The UX Book (Hartson 385). 
 
Work Role UX Goal UX Measure Measuring 

Instrument 
UX Metric Baseline 

Level 
Target 
Level 

Observ
ed 
Results 

Someone 
with a 
non-technical 
background 

Ease of 
use for 
new user 

Initial user 
performance 

Find out what 
the Food 
Safety 
Modernization 
Act is  

Average 
number of 
errors 

< 1 < 1 <1 

Someone 
with a 
non-technical 
background 

Ease of 
use for 
new user 

Initial user 
performance 

Access the 
Preventative 
Controls Rule 
Status Survey 

Average time 
on task 

10 
seconds 

8 
seconds 

4 
seconds 
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Someone 
with a 
non-technical 
background 

Ease of 
use for 
new user 

Initial user 
performance  

Fill out a 
registration 
form and 
create a new 
account 

Average time 
on task 

45 
seconds 

30 
seconds 

20 
seconds 

Someone 
with a 
non-technical 
background 

Initial 
customer 
satisfacti
on 

First Impression Questionnaire Average 
rating across 
user 
questions 

6/10 7/10 7.5/10 

Table 1: UX target table 
 

The questionnaire as seen in Table 2, also adapted from The UX Book (Hartson 446),  was used 
for the fourth benchmark task. It asked the user to rate various topics with respect to the website. 
 

1. Terminology reflects 
application purpose 

[distantly] 0   1   2   3   4   5   6   7   8   9   10 [closely] 

2.. Informative feedback [never] 0   1   2   3   4   5   6   7   8   9   10 [always] 

3.. Intuitive layout [never] 0   1   2   3   4   5   6   7   8   9   10 [always] 

4. Sequence of displays [confusing] 0   1   2   3   4   5   6   7   8   9   10 [clear] 

Table 2: Questionnaire used to measure first impression  
 
Due to COVID-19 and the restriction of not being able to interact with people outside of our 
households, it was difficult to administer this benchmark to a large number of users. As such, we 
have currently only administered this evaluation to two people. The results from one of the 
testers can be seen in the last column of Table 1.  
 
For testing the backend in addition to utilizing the actual website we used a combination of the 
software programs, Postman and Compass. The UI of Postman can be seen in Figure 10. 
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Figure 10: Postman UI screen 

 
Postman allows the user to send POST, GET, and PATCH requests directly to the server. It 
returns the response as required. This application made it extremely easy to test our API by 
looking at the results returned. It is also great that Postman allows the user to customize the body 
of the JSON file that is sent as the request. To see whether the changes made by these requests 
are permanent we utilized Compass. The UI for Compass is shown in Figure 11. 
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Figure 11: MongoDB compass screen 

 
This application is great as it allowed our team to connect to our mongoDB database and see 
what changes were made. This software combination facilitated testing our backend. 

User’s Manual 

Home Page 
Upon entering the site, you are taken to the home page as seen in Figure 8. The page includes a 
site header and a navigation bar at the top which can be used to navigate to different pages on the 
site. The header and navigation bar will be standard on every page. The navigation bar includes 
clickable tabs to return to the home page, access the frequently asked questions, be taken to the 
food safety surveys, search the website, go to the sign up page, and be taken to the login screen. 
The final version of the home page can be seen below in Figure 12. 
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Figure 12: Home page 

Sign Up Page 
After clicking on the sign up tab in the navigation bar, you will be taken to the sign up page. See 
Figure 13. 

 

 
Figure 13: Sign up page 
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The sign up page asks users to enter information to create an account. As seen in Figure 13, the 
sign up page is a form that takes several inputs. We require users to enter an email address, 
create a password, and re-enter the password in the correct fields. Users can also select the 
“Remember me” checkbox if they want to be automatically logged in for future visits to the 
website. Once all entry boxes have been filled, the user can click on the green “Sign Up” button 
to create their account. If a user decides that they no longer want to create an account they can 
click on the red “Cancel” button at any time to stop the account creation process and be taken 
back to the homepage. 

Sign In Page 
If a user clicks on the “Log In” tab in the navigation bar, they will be taken to the sign in page. 
See Figure 14. 

 

 
Figure 14: Sign in page 

 
The sign in page contains a form that asks the user for a username/email address and a password. 
Once a user has entered these fields they can click the green “Login” button to be signed in. If 
the user enters incorrect information they will be shown an error informing them that the login 
attempt failed. Similar to the sign up page, there is a “Remember Me” checkbox and a “Cancel” 
button with the same functionalities. In addition, this form also includes a “Forgot Password?” 
link that users can click when they are unable to remember their password. Once clicked, this 
should take users through additional steps to reset their passwords, though this has not been 
implemented yet. 
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FAQ Page 
Upon clicking the “FAQ” tab in the navigation bar, users are taken to the frequently asked 
questions page as seen in Figure 15.  

 

 
Figure 15: FAQ page 

 
This page includes the answer to thirteen common questions pertaining to food safety. If a user 
clicks on a question, the answer will appear in the form of a drop down menu. Users can open as 
many or as few drop downs as they want.  

 
Food Recalls Page 
The food recalls page is accessed by clicking on the “food recalls” tab in the navigation bar. A 
user is not required to be signed in to view this feature. A scrollable feed will be shown on this 
page that is directly pulled from the Center for Disease Control’s (CDC) website. This feed 
provides up-to-date concerns and recalls on all food across the globe. Each feed item is clickable 
to learn more about the recall associated and will take the user to the article. 
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Figure 16: Food recalls page 

Questionnaire Page 
The questionnaire page is accessed by clicking on the “Survey” tab in the navigation bar. A user 
is required to be signed in to use this feature. Two surveys will be shown on this page. The first 
survey tells a user if they are covered or exempt from the Product Safety Rule. Users will click to 
select “yes” or “no” for each question in the survey. Instant results for coverage or exemption 
will be returned according to the answers the user selects. If a user would like to save the results 
of their survey to their profile, they can click the green “complete” button. The other survey 
regarding the Preventative Controls Rule has similar usage.  
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Figure 17: Questionnaire page 

Admin Update Page 
The admin update page is seen in the navigation bar when the current user is logged into the 
admin account associated with our application. This feature allows the admin to view, add, and 
delete the food items that are in our foods database. This database contains the produce and 
reference links that are delivered to certain users who receive data from survey completion. The 
user will see the populated data table with each row containing a delete button which will 
remove that given entry from the database. Underneath the table is a form used to add new items 
into the database. The admin must fill in the ‘Food Name’ and ‘Food Type’ fields and can have 
zero or more entries for the ‘Food’s Reference Links” field by adding or removing entries using 
the buttons. Once the admin user has filled out all relevant fields they can click submit and the 
table will be updated along with the database. 
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Figure 18: Admin update page 

Developer’s Manual 

Project Methodology 
In order to properly understand our project, the following section is dedicated to listing the 
project goals, the types of users that will use our website, and details regarding how to 
implement services for those users to achieve their goals. 
 
For our website system, we have a few types of users, each with similar, and also different, goals 
when accessing the site. The main groups of people that will use it are the following: 

1. Farmers 
2. Farmers Market Vendors 
3. Web Administrator(s) 

Each of these types of users have goals that our system must support, that are listed below: 

● Farmers - These types of users are one of the two which are directly affected by the 
Produce Safety rules and regulations. They are the ones who grow the produce and crops 
that are pertinent to farmers market supply, and must comply with these regulations in 
order to continue to do so. Their goals consist of the following: 

○ Access information regarding Produce Safety Rules, Preventive Control Rules, 
and other related regulations 
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○ Understand whether or not their farm and farming practices comply with produce 
and safety regulations 

○ Understand, if they do not comply, how to change their practices and farms to 
follow the produce and safety rules 

● Farmers Market Vendors - These types of users are one of the two which are directly 
affected by the Produce Safety rules and regulations. They are the ones distributing 
produce and crops, and must follow guidelines in order to continue distribution in farmers 
markets. Their goals consist of the following: 

○ Access information regarding Produce Safety Rules, Preventive Control Rules, 
and other related regulations 

○ Understand whether or not their supply and distribution methods comply with 
produce and safety regulations 

○ Understand, if they do not comply, how to change their practices and supply to 
follow the produce and safety rules 

● Web Administrator(s) - These types of users are in charge of maintaining the website 
system, and need back-end administrative rights in order to keep up with the system’s 
information, as well as provide the proper, updated news and information on the laws and 
regulations that the other types of users need. Their goals consist of the following: 

○ Better inform users of any changes to the produce and safety guidelines 
○ Answer any common questions users may have regarding the new produce and 

safety regulations 
○ Provide users with resources that will help them comply with the new produce 

and safety regulations 

For each type of user that will access our site, their goals need to be broken down into smaller 
tasks, so that the flow of their usage can be easily read, in order to help determine 
implementation: 

Farmers 

● Access information regarding Produce Safety Rules, Preventive Control Rules, and other 
related regulations 

● As seen in Figure 19, whether a user visits the FAQ page, or searches about the 
information requested, the same workflow diagram can be generated to show how the 
user can achieve the goal. 
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Figure 19: Farmer user access information goal diagram 

● Understand whether or not their farm and farming practices comply with produce and 
safety regulations 

 

Figure 20: Farmer user assess farm goal diagram 

● Understand, if they do not comply, how to change their practices and farms to follow the 
produce and safety rules 

 

Figure 21: Farmer user change farm goal diagram 

Farmers Market Vendors 
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● Access information regarding Produce Safety Rules, Preventive Control Rules, and other 
related regulations 

● As seen in Figure 22, whether a user visits the FAQ page, or searches about the 
information requested, the same workflow diagram can be generated to show how the 
user can achieve the goal. 

 

Figure 22: Vendor user access information goal diagram 

● Understand whether or not their supply and distribution methods comply with produce 
and safety regulations 

 

Figure 23: Vendor user assess supply goal diagram 

● Understand, if they do not comply, how to change their practices and supply to follow the 
produce and safety rules 
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Figure 24: Vendor user change supply goal diagram 

Web Administrator(s)  

● Better inform users of any changes to the produce and safety guidelines 

 

Figure 25: Web Admin user inform changes goal diagram 

● Answer any common questions users may have regarding the new produce and safety 
regulations 

 

Figure 26: Web Admin user FAQ goal diagram 

● Provide users with resources that will help them comply with the new produce and safety 
regulations 
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Figure 27: Web Admin user resources goal diagram 

With an understanding of the smaller tasks each user will need to complete in order to achieve 
their goal(s), we can then describe an implementation-based service for each type of user and 
their task(s): 

Farmers: 

1.) Task: Access information regarding Produce Safety Rules, Preventive Control Rules, and 
other related regulations  

The goal of this website is to provide Produce Safety Rules, Preventive Control Rules, and other 
regulations to the Farmers (users) in order to meet Virginia state requirements to sell 
produce/products at certain places. For this we need input files from the FDA and Virginia State 
regulations from our clients data set. From there depending on the user’s survey results and what 
laws they are covered/not covered by we produce a user output of information we have in the 
database. If we do not have the proper supplemental information we will output links to better 
answer the user’s questions/concerns. For this we are building a React website environment 
where the user will be requesting information and/or taking surveys to receive personal status 
information. We will need functions that grab the proper information stored in our database, as 
well as handle the cases when we do not have all the information requested and we can grab 
external links when appropriate. 

2.) Task: Understand whether or not their farm and farming practices comply with produce and 
safety regulations 

This task determines the status of a farmer and his/her farm. In order to receive certain selling 
benefits and access to sell at farmers markets throughout the state of Virginia they have to meet 
certain local, state, and federal legislation for farm safety. We have created an input survey 
within our website that analyzes the characteristics about a user’s farms and produce, which 
determines a user’s farm status using the proper Virginia Safety Regulations. The users’ answers 
to this survey are processed by our database and backend functions that produce an output that 
directs the farmer to their own personal results with external links and supplemental information 
provided by Virginia and the FDA.  
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3.) Task: Understand, if they do not comply, how to change their practices and farms to follow 
the produce and safety rules  

The next task is knowing when a particular farmer (user) does not meet the produce safety 
regulations. Here our input again is the survey the user has taken to provide our website with the 
proper information on their farm and how they grow their produce and raise their livestock. If 
our survey determines that they do not comply with certain safety regulations we need to provide 
them with the proper information on how they can adjust to meet these regulations and therefore 
resume selling their product through local vendors. The output will be provided by us through 
our database to provide the user tailored information on how they can adjust their farming 
practices to meet the required legislation and safety rules required for their type of farm. The 
database both provides specific information on all types of produce and livestock as well as farm 
size regulations which have been given to us from our client and will be scraped from an FDA 
website to be stored. The whole idea is that with quickly changing rules and regulations we want 
to keep our farmers up-to-date so that they aren’t wasting time adjusting their business model 
and can get back to growing and selling their produce and livestock. 

Farmers Market Vendors 

1.) Task: Access information regarding Produce Safety Rules, Preventive Control Rules, and 
other related regulations  

Access to this information as mentioned in previous tasks relates to our database system and how 
we plan to manage it. We will be using SQL and a Relational Database Management System to 
keep track of users and the proper information required for farmers market vendors. Using the 
information provided from our users in the survey, we are able to extract, using our database 
tables, the proper supplemental information tailored to individual vendors. Vendors will have 
user access to the same regulations as farmers because they need to know what farmers they can 
allow to sell at their locations.  

2.) Task: Understand whether or not their supply and distribution methods comply with produce 
and safety regulations  

Like farmers, vendors also need to know whether they are meeting the proper regulations. 
Regulating how we supply and distribute locally sourced food is just as important as how we 
grow it. Vendors are responsible too so they also need to receive information from our database 
that lets them know if they are following the proper safety practices. Our database will give 
tailored information to vendors as well, based on their survey results. We are able to differentiate 
famers from vendors and therefore have the proper information to make sure both types of users 
are following the proper regulations. 

33 



3.) Task: Understand, if they do not comply, how to change their practices and supply to follow 
the produce and safety rules 

And lastly, just like farmers again, if our vendor users do not meet the proper requirements we 
want to provide them with the proper changes in practices so that they can become covered by 
Virginia and FDA safety regulations which gives them coverage. From our database, if our 
system detects that the vendor survey results in non-compliance, our system will provide them 
with best practices on supply and distribution so that they can adjust. The whole idea is that with 
quickly changing rules and regulations we want to keep our vendors up-to-date so that they 
aren’t wasting time adjusting their business model and can get back to selling and distributing 
effectively throughout Virginia without confusion.  

Web Administrator(s) 

1.) Task: Better inform users of any changes to the produce and safety guidelines 

The admin user is responsible for updating the database and supplemental information with the 
most recent produce and safety guidelines for Virginia farmers and vendors. Their input into the 
database is what keeps our users informed and focused on providing safe food to the people of 
Virginia. When there are changes in guidelines and legislation our system admin will quickly 
update any change information in our database and send notifications to all affected user’s to 
make sure they are quickly made aware. Our team has in place functions that are triggered when 
an admin changes information in the database so we can efficiently inform our users in real time. 

2.) Task: Answer any common questions users may have regarding the new produce and safety 
regulations  

The admin is responsible for helping users through a vastly changing and fluid environment. 
Regulations are always changing, especially at the local level. Common questions can easily be 
addressed in the “frequently asked questions” page in our site. It is designed by our admin to hit 
all the most important and pertinent information for ALL farmers and vendors. We made sure to 
have this information easily accessible. There is no need to even have a user account to view this 
information because of its importance. 

3.) Task: Provide users with resources that will help them comply with the new produce and 
safety regulations 

The admin for our system is someone closely involved in the farming industry and the study of 
improved safety and techniques for having safe farming. Therefore, they have the accessibility 
and knowledge to provide the most valuable resources to help our users stay up-to-date and 
comply with new product and safety regulations as they are released. Having the real time update 
to database changes allows our admin to easily update changes without having to worry about 
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essential users not receiving the proper information or safety updates. Our system is designed for 
seamless access to the most pertinent information for farmers and vendors to easily maintain 
their safety measures and continue selling and producing. 

 
Finally, with all the information from above, we can then create a set of workflows of our system 
to ensure that all user goals are covered when accessing our website. 
Persona of user(s) wanting to use the food safety site: 

1) Unregistered users: want information on food 
2) Registered users (typically farmers and farmers market vendors): Want a more 

personalized experience in addition to the features that unregistered users can use. 
3) Admin: (Like our client) who can change the backend and which users of the 

website can access certain parts of the website. 
 
Set of goals and workflows for the users described above: 

1) All users: Find safety information about a particular food item. 
a) Get search input 
b) Search through database based on search input 
c) Display search results 
d) Wait for user input to select the food item 
e) Redirect user to information based on user input 

 
2) Unregistered user: Register for website 

a) Display registration form 
b) Wait for user submission 
c) Save form information 
d) Give user option to complete survey to personalize profile 

 
3) Registered users: Login to website. 

a) Give users the option to login using Google account or an already 
registered user account on our website 

b) Authenticate user credentials 
c) If successful, redirect the user to the home page and log the user in. If 

unsuccessful, send error message 
4) All users: Show survey results. (On whether they comply with results or not) 

a) Display survey form with user input. 
b) Save user input on submission. 
c) Use input to compute results using our database. 
d) Display results based on computations. 
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5) Registered users: Save survey results 
a) Save any previously completed surveys to database 
b) Display survey results in profile. 

6) Admin: Change database 
a) Create a separate portal for administrators within navigation bar 
b) Display the names of tables within the database, e.g.: Users, Food, etc. 
c) Show search bar after user clicks on table 
d) Wait for search input 
e) Search for item within the clicked table and display to user 
f) Give the admin the option to delete or edit items 
g) Save changes to database 

7) Admin: Create a new item within database 
a) Create a separate portal for administrators within navigation bar 
b) Display the names of tables within the database. 
c) Show search bar as well as create new item button after user clicks on 

table 
d) If a user clicks on create, create a separate form with the needed fields 

within the table for the user to fill. 
e) Wait for user submission. 
f) Add entry to the clicked table and save. 

8) Registered Users: Change profile information 
a) Display current profile information within the user profile. 
b) Give the user the option to edit their profile within their user profile. 
c) If a user clicks on edit profile, redirect them to a separate form with their 

current profile information. 
d) Wait for the user to make changes to form and click on submit. 
e) Update the information in the user table after a user clicks submit. 
f) Display the new information on the user profile tab. 

 

Overview 
This project system is meant to be a hosted website, using HTML, CSS, and Bootstrap for the 
aesthetics and front-end development, on a Node.js and React.js development environment for 
the backend and server-side development. The website is hosted a Ubuntu 18 server. 

Getting Started 
Before cloning the repository, you will need the following downloaded on your computer: 
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● The most up-to-date LTS version of Node.js (v12.16.1 as of 4/2/2020) 

○ https://nodejs.org/en/download/  
● Git for Desktop 

○ https://desktop.github.com/  
● MongoDB and MongoDB Atlas 

○ https://www.mongodb.com/download-center/community 
○ https://www.mongodb.com/download-center/compass  

Once you have all of the prerequisite software, type out the following commands in your 
terminal of choice:  
 

1. git clone git@code.vt.edu:tim98/cs4624-foodsafetysite.git 
2. In the project root folder of the repository, run the command “npm install” in order to 

install the dependencies of the back-end code. 
3. Inside of the project root folder there is a folder labeled “client”. Navigate to the client 

folder, and run the command “npm install” in order to install the dependencies of the 
front-end code. 

 
The first command will clone the repository containing all the files associated with this project. 
The second command will install all the necessary node_modules for running this development 
environment’s server-side code. The third command will install all the necessary node_modules 
for running this development environment’s client-side code. All node modules used for this 
website can be viewed in the package.json files inside of the available repository. 

Running the Development Environment 
Now that the repository is cloned, and all necessary node modules are installed, navigate to the 
project root folder and type the command “npm run dev” in your terminal of choice to start up 
the development environment. The web application will be available to view on your default 
browser, when navigated to the following hyperlink: http://localhost:3000.  

Repository File Structure 
The repository containing the files for this project has the file structure shown in Figure 28. 
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Figure 28: Repository file structure 

 
The important directories and files to consider are detailed below: 
 

1. Package.json - This file is responsible for maintaining the list of node_modules and 
dependencies that the server-side of the project relies on to function and operate properly. 

2. Server.js - This file is responsible for setting up the Node.js and Express server, as well 
as the routes for basic access for CRUD operations on the databases. This file should be 
edited for adding new API routes for the website. 

3. Config - This folder contains configuration files for connecting the database, as well as 
setting up the account system with passport. 

4. Models - This folder contains the schema for the various databases used in this project, 
containing the structure of the databases, as well as MongoDB connections to said 
databases. This folder should be modified for adding/editing/deleting database schema 
for the back-end. 
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5. Validation - This folder contains validators for when users register and sign in to the 
website, ensuring that they comply with certain rule sets for creating and logging into an 
account. 

6. Routes/API - This folder contains the files with the HTTP requests that the back-end will 
use to access the CRUD operations on the databases. This folder should be modified for 
creating/editing/deleting HTTP requests to the databases. 

7. Client - This folder contains source code for rendering the web application, front-end 
components, and back-end functionality. When adding/editing/deleting pages and other 
components rendered onto the website, this folder should contain the files that need to be 
changed to do so. 

 
Within the client folder, is where the folders for the front-end development of the website are 
located. This folder breaks down into the file structure shown in Figure 29: 
 

 
Figure 29: “client” folder file structure 

 
The important directories and files to consider are detailed below.  
 

1. Src - This folder contains source code for rendering the web application, front-end 
components, and the connectors for connecting front-end to back-end (redux). 

2. Public - This folder contains the entry point for all components of the src folder to render 
into, as well as files containing universal styling and operations for the whole website. 
When adding/editing/deleting CSS and JavaScript features that are universal within the 
website, this folder should contain the files that need to be changed to do so. 

3. Package.json - This file is responsible for maintaining the list of node_modules and 
dependencies that the client-side of the project relies on to function and operate properly. 

 
Within the src folder is where most changes, maintenance, etc. will be done on the project for the 
front-end and connecting it to the back-end. This folder breaks down into the file structure shown 
in Figure 30. 
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Figure 30: “src” folder file structure 

 
The important directories and files to consider are detailed below: 
 

1. Components - This folder contains the individual files that are responsible for creating 
the various pages of the website. When adding/editing/deleting pages of the website, this 
is the folder in which those changes should be made. 

2. App.js - This file is the main React.js file for rendering the various pages of the website, 
depending on what page users want to access. It is the file that sets the routing for the 
various pages within the components folder, and will render the specified component 
based on the route selected by the user. When adding/editing/deleting pages of the 
website, the router in this file needs to be updated. 

3. Actions - This folder contains the redux functions for referencing the back-end HTTP 
request calls that do CRUD operations on the databases: the redux functions that actually 
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connect the front-end to the back-end. This folder should be modified when a new 
connection from a back-end API call needs to be made with a front-end component. 

4. Reducers - This folder contains the redux configuration files for pushing certain 
information from the back-end to the front-end page components within the components 
folder. This folder should be modified when a new connection from a back-end API call 
needs to be made with a front-end component. 

 
Within the components folder, is where changes/maintenance to the front-end design/page 
layouts of the website will be done. This folder contains various JavaScript and CSS files that 
create each page of the website, as well as the navigation and footer bars at the top and bottom of 
each page. Each file is labeled for what page it is responsible for, and can be changed for page 
edits and maintenance. 

Ubuntu Server 
To host our site we used Phusion Passenger source edition with Nginx. Instructions that were 
followed can be found at 
https://www.phusionpassenger.com/library/walkthroughs/deploy/nodejs/ownserver/nginx/oss/bio
nic/install_passenger.html. 
 
Our website is currently being hosted on a CS virtual machine provided to us by Professor 
Edward Fox. In order to access this VM and make changes to the website’s production 
deployment, you will need to download MobaXTerm and SSH in with the following login 
credentials: 
 

● DNS Name: foodsafety.cs.vt.edu 
● IP Address: 128.173.237.145 
● User: fox 
● Password: This will be provided when beginning development. 

 
Once you have SSHed into the VM, you will be able to configure the Nginx web server, as well 
as the production deployment of the website repository. The repository folder can be found at 
/var/html/.  
 
In order to host the databases that we needed for the backend, we needed to create a MongoDB 
account. The login for the email that was used for this account is below: 
 

● Email Address: foodsafetysiteCS4624@gmail.com 
● Password: This will be provided when beginning development. 
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When asked to login on MongoDB, use the “Log In with Google” option and enter the above 
information to reference the database cluster that contains the needed databases. 

Lessons Learned 

Timeline/Schedule 
Due to COVID-19 we experienced issues with maintaining our original schedule and timeline. 
Not only was spring break extended one week, but being unable to meet in person caused some 
delays in our schedule. To counteract this, we have prioritized what was most important to the 
client first, and then if the time allows, we would implement extra features. Due to time 
constraints, we were unable to implement the opt in services/real time notifications that Minh 
originally wanted. Another reason that our timeline shifted was because we had issues getting the 
necessary data from our client, which resulted in the backend team being behind schedule. This 
project taught us that it is not always possible to follow the original schedule completely, and to 
be flexible and adapt to any challenges that we face. 

Problems & Solutions 
● Problem: Establishing a communication channel between the team and client 

during unforeseen circumstances 
● Solution: Reach out to the client and team members as fast as possible and find a 

common communication channel like Slack that everyone is willing to use. 
● Problem: Explaining the requirements on the form of data needed for the 

implementation to the client. 
● Solution: Give the client a clear example of an abstract form of data that the 

client can understand to replicate for requirements. 
● Problem: Keeping the entire team updated on the progress of the current project. 
● Solution: Maintain a shared repository using a site such as Github and post 

regular changes to the repository and to the common communication channel. 
● Problem: Getting the requirements on the project prior to design without having 

to modify the foundation as we go. 
● Solution: An abstract idea of the project is not sufficient before creating a 

prototype. It is important to question the client during any confusion and get a 
comprehensive understanding of the requirements. 

● Problem: Working on a shared repository at the same time prior to agreement on 
selected features. 
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● Solution: Use different branches for features and merge to the main branch after 
fixing any bugs. 
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