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ABSTRACT

Purpose: WordPress is a sound content management system on the web. We can build a
website with little effort. Around 40% of internet websites are powered by WordPress. Using
the WordPress website, our researcher can store research data inside the website database
without spending money on the cloud. We demonstrate how to run CRUD operations on a
WordPress-powered website database using WordPress Posts. We observe the essential CRUD
operation so that our researcher can integrate it easily into their project with complex
procedures. We use REST API for communication between the WordPress and the client
application. We created a GUI in Visual Studio using C# language for easy operation. An
HTTP client is used for communication. The complete project code is available to download
and continue research work.

Design/Methodology/Approach: First, we install a “local” application in our working
system. Then, we create a brand-new WordPress website. We activated the latest theme, which
is now Twenty twenty-four. We make a custom route and add a posts operation handling
module inside the theme folder. This is the server-side action. On the other hand, inside the
Visual Studio 2022 community edition, using C# language, we created a GUI-based client
application to interact with users. We added an HTTP client module to communicate with the
server.

Findings/Result: We experimented with practical, real-world examples. The overall
performance is excellent and helpful in real-world scenarios without any issues. Network
latency is sometimes present, creating problems in real-time data processing. The researcher
creating a custom route in their online website can experiment. It will not have any adverse
effect on keeping the website live.

Originality/Value: WordPress uses the database to store post-type data and some WordPress-
related configurations. Out of the traditional way, we can also reserve our research data as
post-type content according to our project requirements. Keeping our data as the post-type of
content from the C# application is the least available documentation on the web. We
demonstrate here through Practical examples. Some valuable reference information can be
found here.

Paper Type: Experimental-based Research.

Keywords: CRUD operation on WordPress website, HTTP client demonstration in C#,
WordPress Post Type demonstration. WordPress CRUD operation from C#.

1. INTRODUCTION :

Nowadays, WordPress is a popular content management system. Around forty percent of the website
uses this platform. Using this, any website can be created. The typical scenario is that WordPress uses
its database to store the data for its content management. To host our website, we purchase space in the
cloud from the provider. Most of the institute's present cloud faces. When researchers need to store
their sensor data, they again subscribe to an 10T platform to keep the data available around the clock
from anywhere.
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Here, we will see that we can keep our sensor data in our website database as posts. For this purpose,
we chose a WordPress website database. We started with essential CRUD operation for easy
understanding. We didn’t have a complex code with error handling, which can be added easily later in
the final implementation phase. Use a local server to keep the experiment cost as cheap as possible.
Using the “local” application, we install WordPress locally, create a custom route, and add our post-
data type handling routine.

The paper is organized as follows: Section 2 provides an overview of related work already done on IoT.
Section 3 discusses the objective of the research work. Section 4 highlights the methodology we used
for the research work. In section 5, we do the actual experiment. Section 6 provides recommendations
for reading or watching videos to understand the research topic better. Finally, Section 7 concludes the
paper and offers future research directions.

2. RELATED WORKS :

Anuar, A. et al. explain web application development with integrated records management is essential
for Re-CRUD [1]. Leone, Set. al. Integrating component-based web engineering into content
management systems in Web Engineering [2]. Bandirmali N. et al. describe a novel memory table-
based content management framework for automatic website generation [3]. Prstaci¢, S. et al.
demonstrate Web application frameworks as reusable components [4]. Leone, S et al. Component-based
web engineering using shared components and connectors [5]. Murolo, A. et al. Deriving custom post
types from digital mock-ups [6]. Chakraborty S. et al. demonstrated how to display the message inside
the debug panel [7]. Their paper [8] showed the GIT process using a practical approach. Another report
[9] discussed how to build an intelligent IDE. Nowadays, MVVM is the famous architecture of any
professional project. In the article, [10] demonstrates how to implement MVVM.

3. OBJECTIVES:

The research aims to provide some reference information on using post-type operations from the C#
environment. The researcher needs to store their sensor data on the cloud server. Using the WordPress
website, we can keep our sensor data easily. The send or receive data from or to the WordPress website
is post-type content. Post-type content has several advantages, such as being easy to implement, read,
and display. There are several options are available inside the WordPress to display the post in tabular
form. Here, we provide practical examples to experiment with WordPress post types data so researchers
can integrate them into their projects efficiently.

4. APPROACH AND METHODOLOGY :

Figure 4.1 depicts the block diagram of the project. The central part of the project is the C# application.
It runs in the Ul thread. Several modules are needed to operate the main component of the application.
The “WordPress_post.cs” is a customized module that is project-specific. It has several functions that
generate JSON objects to send to the server. According to our needs, it provides different objects for
CRUD operation. The “Global. cs” module stores additional global variables of the project needed for
separate modules for various functions. The “MSG.cs” module helps to display inside the list box. The
GUI module or main Ul thread is used to interact with the user. DataGrid control. It is used to display
and edit the fetched data. A list box is used to show the communication status with the server. The
button control sends the command to the server, fetches the response, and displays it inside the list box.
The textbox receives inputs from the user. The “WordPress_Connect.cs” module communicates with
the WordPress server. Several modules like “System.Net.Http” and “HttpClient” are used to execute
the module. On the other hand, we are working with the latest theme, twenty-four. We create our module
in PHP for the Posts handle. We register a custom route for convenience so that our custom code will
not be mixed up with another WordPress module.
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Fig. 1: The project block diagram
Now, let us discuss how our CRUD operation works:
b )
|
I object obj = wp t t_St ( txt_user_id.Text, txt_sys.Text, txt_dia.Text txt_pul.Text);

P QO
3 db ( abji);|
wp.Fi at ( db.str_response dg_display);

» array(4,4)

d = wp_insert_post($new_post);

Fig. 2: The insert functions.

Insert Post: figure 4. 2 depicts the insert function. This function adds the record to the WordPress
database. The top portion, lines 48 to 54, is added to a button handler. At first, we create an insert string
object providing record data. After that, we send it to the WordPress server. After inserting data, we
read the post and displayed it to the data. The second part is handled by the word press engine. Once
the request reaches the server, it parses the data, creates an associative array, and calls its inbuilt function
“wp_insert_post().”

Read Post: figure 3 depicts the read function. In the first part, lines 13 to 19, the code must be added to
a button function called “READ.” At first, we create a read JSON object, which is sent to the server.
Once the server returns the data, parse it and display it inside the data grid.
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private async void btn_read_CLlicK(ODJect sender, e)
{
158" pbject obj = wp.Get_Read_obj();
amait db.send( obj);
wp.Fill_DataGrid( t db.str_response, dg_display);

else if($cmd=="read"”

$wpdb;

$posts = $wpdb->get_results($cmd_str);
return $posts;

Fig. 3: The read function

Update Post: figure 4.4 depicts the update function. The first part is to add a button called “UPDATE”
" Using the modified content, we create a JSON object. Then, it is sent to WordPress. Then, we read
and display it to the data grid to see if it is updated. In the second part, the code is run by the server.
Receiving the data from the client, it creates an associative array and sends it to the WordPress engine
using the built-in function “wp_update_post()”. If the update succeeds, return ok; otherwise, return an
error.

Delete Post: Figure 4.5 depicts the code to delete the post. We can delete any post using the post ID.
The first part of the figure line 76 to 85 is the code we add to a button handler code called “DELETE”.
Before pressing the delete button, we read the posts from the server. The record will be displayed in the
data grid. Now click the row that we want to delete. It will update the textbox data from the grid row
data. Now we press the “DELETE” button. the first action is to get a JSON object providing a post ID.
That object is sent to the server. The server will delete the post. Then, read the post and display it on
the data grid. We observe that the deleted data is not present in the data grid.

| private async vold btn_update_Click(ob)ect sender,

e_data( txt_id.Text, txt_user_id.Text, txt_sys.Text, dia: txt_dia.Text, txt_pul.Text)

db.str_response cg_dzsplay),

$updated_post = array
ID" => $request['id’'],
' => $cmd_str,

$post_updated = wp_update_post($updated_post);

$post_updated !== ©

fully

Fig. 4: The update functions.
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private async void btn_delete_Click(object sender, ¢ tA e)
{

object obj = wp.Get_Delete_row_obj(id: txt_id.Text);

amait db.send(data: obj);

obj = wp.Get_Read_obj();

amait db.

obj);
wp.Fill_DataGrid( dat

db.str_response, dg_display);

83 Y

else if($cmd=="delete_row"
$result = wp_delete_post($request['id'], t

if ($result !== f

Fig. 5: The delete function.
5. EXPERIMENT :

Now, we can do some practical experiments or hands-on tests. We need to follow the following steps:

WordPress website modification:

1) First, we need to install local software in our system. It is available from “https://localwp.com/”.
Once it is downloaded, then we can install it. The installation procedure is available in the
paper[x][x].

2) Download or clone the project from Github: https://github.com/sudipchakraborty/CRUD-
Operation-On-WordPress-Posts-From-C-sharp-Over-REST-APL.git.

3) Open local apps. Select the website we created. Click on “Go to the site folder.”

4) Now copy the “inc” folder from the downloaded folder and paste it inside the path below:
“C:\Users\xx\Desktop\xxx\xx\app\public\wp-content\themes\twentytwentyfour\”

5) under the above path, we found a file called “functions.php.” Add the one line depicted in Figure
6, line number 2.

functions.php @

app > public > wp-content > the tyfour functions.php

require get theme file path('/inc/post.php');

Fig. 6: “functions.php” file for modification.

Post Category Creation :

We will create a parent category named “Health_Data”. Under this, we will make “BP_Record.” That
finally brings us to “Health_Data/ BP_Record.”

1) Open the “local” apps interface. Click on the “WP Admin” button.
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2) From the left side menu, under “Posts,” click on “Categories.” Under the “Add New Category,”
set Name: Health_Data, Slug: health_data, Parent Category: None, Description: This is the
category for health record....

3) Press the “Add New Category” button. The category button will display on the right side.

4) Using the same way, again, set Name: BP_Record, Slug: bp_record, select Parent Category:
Health_Data, Description: This is the sub-category for health records to store bp record data.

Manually add/insert data to the created Category:

1) Open the “WP Admin” panel. From the left side menu bar, click “Posts” under the Posts interface
and click the “Add New Posts” button.

2) Set title: bp, content: User_ID=U001, SYS=120, DIA=80, PUL=72

3) from the right side, select Health_Data and BP_Record under the category.

4) Click the “Publish” button from the top right. And again, click on “Publish”. The post will be
saved to the WordPress database.

5) click the “View Post” button to view the post.

6) Like the above, a couple of entries may be added.

Display the manually from the WordPress admin panel:

1) Open the WordPress Admin panel.

2) From the left side, click on “Posts”. All posts will be displayed on the right side.

3) Observe the data is displayed on the right side.

4) To view only our entered data, from the “All Categories” dropdown list, select “BP_Record” and
click the “Filter” button.

5) Now, only our entered data will be displayed.

Posts | Add New Post

Bulk actions v || Appl All dates v || BPRecord v

O Title Author Categories Tags [ ]
: bp sudip BP_Record, Health_Data — —
User ID=U 6PUL=86
Edit | Quick

bp sudip 8P Record, Health Datz - -

Fig. 7: sample data display from WordPress admin panel

Display the manually from the local database admin panel:

1) From local, click on database.

2) Click on “Open Adminer”

3) Click on Select, which is beside the “wp_post.”

4) on the right side, all pots will be displayed.

5) Top side click on search, set “post _title” = bp and “post status” = publish. Press Enter. And
observe that only our data is visible now. The test result is depicted in the figure 5.3.

6) The added data will be filtered from entire posts.
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Select: wp_posts

Selectdata  Show structure  Altertable  New item

Select Search Sort Limit Text length Action
] e I “Toe | ( 1 (!
post_status ~|= ~ | publish |
(anywhere) ~ = v |
SELECT * FROM “wp_posts” WHERE “post_title’ = 'bp’ AND "post_status’ = 'publisn’ LIMIT 50 Edit
[J Modify| ID | post_author post_date post_date_gmt post_content post_title | post_excerpt | post_status | comment_status | ping_status | post_password | post_nam
<1-- wp:paragraph -->
O edit |52 |1 2023-11-22 11:58:04 2023-11-22 11:58:04 | <p =U001,5Y5=120,DIA=80,PUL=72</p> bp publish open open bp
<t- ragraph -->
<t :paragraph -->
O edit |54 |1 2023-11-22 12:19:23| 2023-11-22 12:19:23 | <p>User_ID=U002,5YS=130,DIA=86,PUL=86 </p> bp publish open open bp-2
<i- /wPP ragraph -->
ph -
[ edit |56 |1 2023-11-22 12:19:46 | 2023-11-22 12:19:46 <p>use|’7]D7UC|02 svsflao DIA=86,PUL=86</p> | bp publish open open bp-3
< -
<
[ edit |5 |1 2023-11-22 12:20:06| 2023-11-22 12:20:06 oz,svs 130,D1A=86,PUL=86</p> | bp publish open open bp-4
<!-- /wp:paragraph -->

Whole result Modify Selected (0) Export (4)
Eralil=iil /=

Import

Fig. 8: sample data display from local adminer panel

How to Create a C# application:

1) Download MS Visual Studio and install it.

2) Create a C# Form Application.

3) Add a couple of buttons and the required control depicted in Figure 5.4.

4) Add bp_data.cs, global.cs, MSG.cs, WordPress_post.cs module inside the project, which are
available from the downloaded project folder.

5) Using the NuGet package manager, install the package Newtonsoft.Json.

6) Add code to the Ul control. Our downloaded project can be the reference.

7) Build the projects and run them. The application should look like the Figure 5.4.

8) Fill some data and press the “INSERT” button.

9) After a couple of data entries, press the “READ” button. It fetches the data from the server and
displays it inside the data grid.

10) We can the modify entered data also. Click the row that we want to modify. The row data is available
inside the input textbox. Then, change the data and press the “UPDATE” button. It will update to
the server. Instantly, the data grid data will also update. Read from the cloud and display.

85 WordPress CRUD On POST —_ [} =

2023-11-22 11:58:04
2023-11-22 12:19:23
2023-11-22 12:15:46
2023-11-23 08:22:53
2023-11-23 08:24.21
2023-11-23 08:25:36

23-11-2022 17:41:42>system Intialized

Fig. 9: The application GUI

6. RECOMMENDATIONS :

» The project code is developed to show the communication flow of the project. For production,
we need to add an exception-handling routine.

» Using this project, we can make custom loT projects easily. Some loT-related papers are
available [11][12][13].
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» If the project is not run as expected, debug according to data flow individually.
7. CONCLUSION :

WordPress is a sound content management system. Using post type, we can store our research data.
Here, we demonstrated through practical examples how to do CRUD operation on the WordPress server
using post type. Using the GUI written in C# language, we build the HTTP client application responsible
for communicating with the WordPress database. We did the research work using a local server. Once
work is over, we can deploy online without any trouble.
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