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Abstract
In the realm of web development and data analysis, there is often a need to bridge the gap between scripting languages used for web applications and those specialized in numerical computations. Octave, renowned for its robustness in numerical analysis and algorithm development, lacks direct integration with web technologies. PHP, on the other hand, is a cornerstone of web development, powering a significant portion of the internet's dynamic content. The octave_php_wrapper package addresses this disparity by providing a bridge between these two worlds.

1 Introduction
The octave_ffmpeg_free package represents a significant contribution to the GNU Octave ecosystem, bridging the gap between scientific computing and multimedia processing. By leveraging FFmpeg's powerful capabilities, this package enables users to perform complex audio and video operations within the familiar Octave environment.

[bookmark: _Hlk198578637]2 octave_php_wrapper Overview
The octave_php_wrapper package is a collection of functions and scripts that allow PHP to execute Octave scripts and retrieve the results. This integration is achieved through a combination of shell commands, file handling, and data serialization techniques. The package supports various methods of installation, including installation via Octave's package manager, online installation from GitHub releases, and direct installation from a tarball.

2.1 Installation Methods
Octave Package Manager: Users can install the package directly from Octave's package repository using the command pkg install -forge octave_php_wrapper.
Online Installation: The package can also be installed online by specifying the URL of the tarball release on GitHub: 
pkg install 'https://github.com/CNOCTAVE/octave_php_wrapper/releases
/download/1.0.0/octave_php_wrapper.tar.gz'.
Local Installation: For those who prefer to manage their dependencies locally, the package can be installed from a tarball using pkg install octave_php_wrapper.tar.gz -local, followed by loading the package with pkg load octave_php_wrapper.

2.2 Key Functions
create_php_wrapper: This function takes an Octave script name as input and generates a PHP file capable of executing the specified Octave script. Optional parameters allow for directory switching and file overwriting control.
gen_php_wrapper_string: Similar to create_php_wrapper, but returns the PHP code as a string without creating a file.
octave_php_wrapper_examples: Provides examples of how to use the package for various tasks, including HTTP method parameter passing (GET, POST, PUT, PATCH, DELETE), JSON encoding/decoding, Base64 encoding/decoding, and file upload/download.

3 Adjust PHP Code on Demand
The default code generated by octave_php_wrapper is designed to run Octave script with no input parameters. If researchers tend to pass input parameters, input files, etc., they need to adjust PHP code.

3.1 Passing parameters with PHP
For Octave scripts which need input parameters, calling argv() function in Octave to get arguments from PHP. The position of calling argv() function is usually at the top of Octave scripts. Then, PHP supports all if the request methods, i.e. GET, POST, PUT, PATCH and DELETE. Researches may choose a preferred request method to pass arguments into Octave scripts.

3.2 Request methods supported by PHP
The GET method passes parameters; the code is as follows:

>> octave_php_wrapper_examples("pass_args_get")
<?php
if (isset($_GET['n'])) {
    $n = $_GET['n'];
    echo escapeshellarg($n);
} else {
    echo "Param n should not be null.";
}
?>

The POST method passes parameters; the code is as follows:

>> octave_php_wrapper_examples("pass_args_post")
<?php
if (isset($_POST['n'])) {
    $n = $_POST['n'];
    echo escapeshellarg($n);
} else {
    echo "Param n should not be null.";
}
?>

The PUT method passes parameters; the code is as follows:

>> octave_php_wrapper_examples("pass_args_put")
<?php
if ($_SERVER['REQUEST_METHOD'] === 'PUT') {
    $n = file_get_contents('php://input');
    echo escapeshellarg($n);
} else {
    echo "This script only handles PUT requests.";
}
?>

The PATCH method passes parameters; the code is as follows:

>> octave_php_wrapper_examples("pass_args_patch")
<?php
if ($_SERVER['REQUEST_METHOD'] === 'PATCH') {
    $n = file_get_contents('php://input');
    echo escapeshellarg($n);
} else {
    echo "This script only handles PATCH requests.";
}
?>

The DELETE method passes parameters; the code is as follows:

>> octave_php_wrapper_examples("pass_args_delete")
<?php
if ($_SERVER['REQUEST_METHOD'] === 'DELETE') {
    parse_str($_SERVER['QUERY_STRING'], $queryParams);
    if (isset($queryParams['n'])) {
        $n = $queryParams['n'];
        echo escapeshellarg($n);
    } else {
        echo "Param n should not be null.";
    }
} else {
    echo "This script only handles DELETE requests.";
}
?>

3.3 Passing parameters using JSON
Use Octave's built-in jsondecode() function to parse JSON strings into Octave data, so PHP only need pass JSON string as-is. The code is as follows:

>> octave_php_wrapper_examples("jsondecode")
args = argv();
n = jsondecode(args(1));
disp(sum(n));

Octave data can be serialized into JSON strings using the built-in jsonencode() function in Octave, so PHP only need pass JSON string as-is. The code is as follows:

>> octave_php_wrapper_examples("jsonencode")
n = [1,2,3,4,5,6,7];
disp(jsonencode(n));

3.4 Passing parameters using Base64
Use Octave's built-in base64_decode() function to parse Base64 strings into Octave data, so PHP only need pass JSON string as-is. The code is as follows:

>> octave_php_wrapper_examples("base64_decode")
args = argv();
n = base64_decode(args(1));
disp(sum(n));

Octave data can be serialized into Base64 strings using Octave's built-in base64_encode() function, so PHP only need pass JSON string as-is. The code is as follows:

>> octave_php_wrapper_examples("base64_encode")
n = [1,2,3,4,5,6,7];
disp(base64_encode(n));

3.5 PHP upload file
PHP can upload files, which can then be further processed by Octave. The code for PHP to upload files is as follows:

>> octave_php_wrapper_examples("upload_file")
<?php
if ($_SERVER['REQUEST_METHOD'] == 'POST' && isset($_FILES['fileToUpload']) && $_FILES['fileToUpload']['error'] == UPLOAD_ERR_OK) {
    $fileTmpPath = $_FILES['fileToUpload']['tmp_name'];
    $fileName = $_FILES['fileToUpload']['name'];
    $fileSize = $_FILES['fileToUpload']['size'];
    $fileType = $_FILES['fileToUpload']['type'];
    $fileNameCmps = explode(".", $fileName);
    $fileExtension = strtolower(end($fileNameCmps));
    $allowedfileExtensions = array('jpg', 'jpeg', 'png', 'gif');
    if (in_array($fileExtension, $allowedfileExtensions)) {
        $uploadFileDir = 'uploads/';
        if (!is_dir($uploadFileDir)) {
            mkdir($uploadFileDir, 0777, true);
        }
        $dest_path = $uploadFileDir . $fileName;
        if(move_uploaded_file($fileTmpPath, $dest_path)) {
            echo "File is valid and was successfully uploaded.\n";
        } else {
            echo "There was some error moving the file to upload directory. Please make sure the upload directory is writable.";
        }
    } else {
        echo "Sorry, only JPG, JPEG, PNG & GIF files are allowed.";
    }
} else {
    echo "No file was uploaded. Sorry, your file was not uploaded.";
}
?>

Among them, $dest_path is the path where PHP uploads the file and saves it. The Octave script obtains this parameter and can continue to process the file.

3.6 PHP Download File
PHP can download files, the code is as follows:

>> octave_php_wrapper_examples("download_file")
<?php
$filePath = 'path/to/your/file.zip';
if (!file_exists($filePath)) {
    die('File not found');
}
$fileSize = filesize($filePath);
header('Content-Description: File Transfer');
header('Content-Type: application/octet-stream');
header('Content-Disposition: attachment; filename="' . basename($filePath) . '"');
header('Content-Transfer-Encoding: binary');
header('Expires: 0');
header('Cache-Control: must-revalidate');
header('Pragma: public');
header('Content-Length: ' . $fileSize);
ob_clean();
flush();
readfile($filePath);
exit;
?>

Among them, $filePath is the path of the file downloaded by PHP.

4 Use Cases
The octave_php_wrapper package is particularly useful in scenarios where complex numerical computations need to be integrated into web applications. For example:

Data Analysis Dashboards: Web-based dashboards can leverage Octave's numerical capabilities to perform advanced data analysis and visualization, with results presented dynamically via PHP.
Scientific Computing Services: Web services that require scientific simulations or computations can use Octave scripts executed through PHP to provide real-time results to users.
Educational Platforms: Online learning platforms can incorporate interactive Octave exercises, allowing students to submit code and receive immediate feedback on their solutions.

5 Implementation Details
The package works by generating PHP code that executes Octave scripts via the command line interface (octave-cli). Data exchange between PHP and Octave is achieved through file-based communication, where PHP writes input data to a file, Octave reads and processes it, and then writes the results back to another file, which PHP subsequently reads.

5.1 Data Serialization
For data serialization, the package supports JSON and Base64 encoding/decoding, facilitating seamless data exchange between PHP and Octave. Functions like jsondecode and jsonencode are provided for JSON data handling, while base64_decode and base64_encode handle Base64 data.

5.2 File Operations
File operations, such as uploading and downloading files, are supported through functions like upload_file and download_file, allowing for the handling of binary data and script files.

6 Conclusion
The octave_php_wrapper package represents a significant step forward in integrating numerical computation capabilities with web applications. By enabling PHP to execute Octave scripts, it opens up new possibilities for developers looking to combine the power of Octave with the versatility of PHP. Future work could include optimizing data exchange mechanisms, enhancing error handling, and expanding the range of supported data formats and HTTP methods.
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