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Abstract – This paper discusses how some of 

Knowledge Management postulates can be applied in 

the training of students for Web Programming. CMS 

is a most vital part of every web applications. 
Because of that, it is suggested that professor  should 

give students lessons about some as simple as 

possible CMS in detail, and after that  allow them to 

change, upgrade, and improve this CMS in a several 

steps, throw their own work and consultations and 

discussion with teacher and other students. Some of 

possible requirements for students work are givent in 

this paper, too.  
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1. Introduction 

 

If you're teaching your students how to 

develop web applications, then you'll 

probably want to teach them how to develop 

content management system (CMS) — a 

tool used to organize documents and keep 

track of what's where. CMS is a hart of 

almost every web based business 

application, so your student simply must 

know to make such a system.  

 

On the other hand, it is god keeping in your 

mind that education must be much more 

coaching then teaching. Nonaka and 

Takeuchi wrote in their book "Knowledge 

Creating Company" that knowledge is 

created through a spiral of sorts, which 

grows wider and wider, where four types of 

knowledge creation processes alternate 

continuously. Socialization: students use 

their teacher's tacit knowledge in order to 

create their own. This was immanent in craft 

working and vocational education. 

Becoming an apprentice to a master 

tradesman is an unparalleled form of 

socialization – you work with and learn 

from your master, you use his knowledge 

and help to develop your own tacit 

knowledge: skills, experience, attitudes, etc. 

Internalization comes after socialization, and 

that is when the teacher's explicit knowledge 

is used for creating students' tacit 

knowledge. Here textbooks and notebooks 

should come into play – but how? If when 

trying to solve an actual, real problem, you 

encounter an obstacle, and can't move past it 

without your master, you open a textbook 

and read the instructions written there, and 

try to solve it again based on that, and if that 

doesn't work either, you read something 

else, and so on. Externalization refers to the 

teacher's attempt to write down, make 

explicit his tacit knowledge with a view of 

making it useful for students in the process 

of internalization, and partly with a view of 

raising their awareness. As we have said, 

this is unconscious knowledge, which means 

he gains a better understanding of what he's 

doing. Finally, there is Combination, which 

is commonly considered a science at our 

universities. It is the use of explicit 

knowledge – by codifying, arranging, 

grouping, statistical analysis, tumbling and 

jumbling – in order to create other explicit 

knowledge. So, it is not enough “to give 

lessons” to students. We must encourage 

them to explore, create, and work in order to 

create new knowledge. [8][9] 

 

The Basic idea after this is as follow: -give 

students as simple as possible CMS described 

in a details, and then allow them to change, 

upgrade, and improve this CMS in a several 

steps, throw their own work and 

consultations and discussion with teacher and 

other students. [9] 
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As simple as possible CMS 

 

One very simple PHP based CMS, very 

convenient for educational purpose is 

originally described in detail by Peter 

Zeidman at the intranet journal [1], and 

then many times republished in different 

sources, for example in [2], [3], [4], or [5], 

and we could use them as a starting point 

for teaching our students how develop 

CMS system as a heart of (almost) every 

web application. Here we will shortly 

describe this CMS: 

CMS must store content such as documents 

and news in a database, and display to the 

user whatever he or she requests. An easy-

to-use interface is required to allow editors 

to add, remove, or modify content. There 

may be certain areas of the intranet or 

Internet site to which we wish to limit 

access. At the very least this will be the 

"admin" area, where the editor of the site 

will be able to add, edit or modify content. 

You may also wish to have areas only 

available to certain departments or staff. 

We want to have admin area of our system, 

where it can be possible: 

  add/edit articles  

 add/edit sections 

 add/edit  users 

 

Our CMS will be stored in a root folder of 

application, and at least two subfolder:  

 

 cmsadmin (admin area of our Intranet 

system) 

 includes (The PHP code that will be 

included in a number of different pages 

 

The root class is called 'System 

Component'. The code of this class follows: 

 

<?php 

class SystemComponent { 

var $settings; 

function getSettings() { 

// System variables 

 $settings['siteDir'] = 

'/path/to/your/intranet/'; 

// Database variables 

 $settings['dbhost'] = 'hostname'; 

 $settings['dbusername'] = 'dbuser'; 

 $settings['dbpassword'] = 'dbpass'; 

 $settings['dbname'] = 'mydb'; 

return $settings; 

} 

} 

?> 

 

All of the information to be displayed in our 

Content Management System will be stored in 

a database. It is sensible, therefore, to create a 

reusable PHP class that we can call upon 

whenever we need to access our data. The 

code listed here is for connecting to a MySQL 

database. The code follows:  

<?php 

//////////////////////////////////////////////////////////////////

////////////////////// 

// Class: DbConnector 

// Purpose: Connect to a database, MySQL 

version 

//////////////////////////////////////////////////////////////////

///////////////////// 

require_once 'SystemComponent.php'; 

class DbConnector extends 

SystemComponent { 

var $theQuery; 

 var $link; 

//*** Function: DbConnector, Purpose: 

Connect to the database *** 

 function DbConnector(){ 

// Load settings from parent class 

 $settings = 

SystemComponent::getSettings(); 

 // Get the main settings from the array 

we just loaded 

 $host = $settings['dbhost']; 

 $db = $settings['dbname']; 

 $user = $settings['dbusername']; 

 $pass = $settings['dbpassword']; 

 // Connect to the database 

 $this->link = mysql_connect($host, 

$user, $pass); 
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 mysql_select_db($db); 

} 

//*** Function: query, Purpose: Execute a 

database query *** 

 function query($query) { 

$this->theQuery = $query; 

 returnmysql_query($query, $this-

>link); 

} 

//*** Function: fetchArray, Purpose: Get 

array of query results *** 

 function fetchArray($result) { 

returnmysql_fetch_array($result); 

} 

//*** Function: close, Purpose: Close the 

connection *** 

  function close() { 

mysql_close($this->link); 

} 

} 

?> 

Now, we should create table will store articles, 

for display on the Intranet. The ability to share 

information is the most important function of 

an Intranet, and the job of the Content 

Management System is to make doing this as 

easy as possible. Before we can create the 

system itself, we need to create the database to 

store our information.  

CREATE TABLE 
`databasename`.`cmsarticles` ( 

`ID` int(6) unsigned NOT NULL 

auto_incrementCOMMENT 'The unique ID 

of the article', 

`title` varchar(200) NULL COMMENT 'The 

article title', 

`tagline` varchar(255) NULL COMMENT 

'Short summary of the article', 

`section` int(4) NULL DEFAULT 0 

COMMENT 'The section of the article', 

`thearticle` text NULL COMMENT 'The 

article itself', 

PRIMARY KEY (`ID`) 

); 

We're now going to create a page to allow you 

or your staff to enter articles into the system. 

Zeidman propose simple html editor, as is 

shown on the figure1: 

 Title:  

 Tagline:  

 Section:  

 Article: 

 

Submit
 

 

Figure1 Html editor for adding article 
 

The action properties of the form tag is 

set to be newArticle.php (with the method 

'post').  The PHP code which deal with 

whatever is typed into this form, and save it to 

the database for later retrieval, is shown 

below: 

<?php 

// Get the PHP file containing the 

DbConnector class 

require_once('../includes/DbConnector.php'); 

// Check whether a form has been 

submitted. If so, carry on 

if ($_POST){ 

// Create an instance of DbConnector 

 $connector = new DbConnector(); 

// IMPORTANT!! ADD FORM 

VALIDATION CODE HERE  

// Create an SQL query (MySQL 

version) 

 $insertQuery = "INSERT INTO 

cmsarticles (title,tagline,section,thearticle) 

VALUES (". 

  "'".$_POST['title']."', ". 

  "'".$_POST['tagline']."', ". 

  $_POST['section'].", ". 

  "'".$_POST['thearticle']."')"; 
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// Save the form data into the database  

 if ($result = $connector-

>query($insertQuery)){ 

// It worked, give confirmation 

 echo '<center><b>Article added to the 

database</b></center><br>'; 

}else{ 

// It hasn't worked so stop. Better 

error handling code would be good here! 

 exit('<center>Sorry, there was an 

error saving to the database</center>'); 

} 

} 

?> 
To demonstrate extracting information from 

the database, Zeidman provide users with a 

way to view articles by selecting from a list 

of titles. This may be useful on the front page 

of our Intranet site, to show a list of the top 5 

newest articles. Here's the code: 

 

<b> WHAT'S NEW: </b><br> 

<?php 
// Require the database class 

require_once('includes/DbConnector.php'); 

// Create an object (instance) of the 

DbConnector 

$connector = new DbConnector(); 

// Execute the query to retrieve articles 

$result = $connector->query('SELECT 

ID,title FROM cmsarticles ORDER BY ID 

DESC LIMIT 0,5'); 

// Get an array containing the results. 

// Loop for each item in that array 

while ($row = $connector-

>fetchArray($result)){ 

echo '<p><a 

href="viewArticle.php?id='.$row['ID'].'">'; 

 echo $row['title']; 

 echo '</a></p>'; 

} 

?> 
For each headline displayed by the code 

above, there's a different link to 

viewArticle.php. The idea is that 

viewArticle.php?id=1 will display the article 

with the ID 1, viewArticle.php?id=2 will 

show article 2, etc etc. Here's the code for 

viewArticle: 

 

<?php 

// Require the database class 

require_once('includes/DbConnector.php'); 

// IMPORTANT!!! Validate the ID number.  

// Create an object (instance) of the 

DbConnector 

$connector = new DbConnector(); 

// Execute the query to retrieve the selected 

article 

$result = $connector->query('SELECT 

title,thearticle FROM cmsarticles WHERE ID 

= '.$_GET['id']); 

// Get an array containing the resulting record 

$row = $connector->fetchArray($result); 

?> 
Your selected article: <?phpecho 

$row['title'];?> 

<br><br> 

<?phpecho $row['thearticle'];?> 

 

The database is queried, using $_GET to 

extract the ID number from the link (eg 

viewArticle.php?id=253). Each piece of data 

can then be 'echoed' where required on the 

page. Our system allows editors to add 

information to the site, and display it to the 

user in a variety of ways.  

Any user input must be validated. There are 

two main reasons for validating a user's input, 

the first being security. The best way to 

protect your system against type of attack 

called query injection is to check that all input 

from the user is in the format you expect. The 

second reason for validation is convenience 

and error handling. For instance, if you have a 

form asking for a telephone number, you don't 

want the user to be able to insert letters by 

mistake. Likewise, you may wish to check that 

dates have been entered correctly, or a ZIP/ 

postal code is valid. The idea is to create a 

Validator class that we can call every time we 

need to deal with user input. It'll check 

whether the given input is safe and correct, 

and if not it will display an error. 

To begin with, there is the framework for a 

'Validator' class: 
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<?php 

require_once 'SystemComponent.php'; 

class Validator extends SystemComponent { 

     var $errors; // A variable to store a list of 

error messages 

     ... 

} 

?> 

There are a few basic types of data 

we may need to validate: 

  General: Just check something was typed in  

  Text Only (i.e., no punctuation or other 

symbols allowed)  

  Text Only and no white spaces allowed  

  E-Mail addresses  

  Numbers  

  Dates  

We'll need to write a method for 

each of these. Here is an example of one: 

function 

validateNumber($theinput,$description = ''){ 

if (is_numeric($theinput)) { 

return true; // The value is numeric, 

return true 

}else{  

$this->errors[] = $description; // 

Value not numeric!  

//Add error description to list of 

errors 

 return false; // Return false 

} 

} 

Once we've created methods for each 

of the data types required, only two more 

methods are needed. The first will allow us 

to check whether any errors have occurred, 

and the second returns a list of errors (if 

there were any):  

// Check whether any errors have 

been found (i.e. validation has returned 

false) 

// since the object was created 

 function foundErrors() { 

  if (count($this->errors) > 

0){ 

   return true; 

  }else{ 

   return false; 

  } 

 } 

// Return a string containing a list of 

errors found, 

// Seperated by a given deliminator 

 function listErrors($delim = ' '){ 

  return 

implode($delim,$this->errors); 

 } 

We want to be able to dynamically 

add and remove sections from our system, so 

we'll need a new table in the database. The 

SQL code to create this table is listed below:  

CREATE TABLE `database`.`cmssections` 

( 

`ID` int(4) unsigned NOT NULL 

auto_incrementCOMMENT 'The unique 

ID of the section', 

`name` varchar(20) NULL COMMENT 

'The section name', 

`parentid` int(4) NULL DEFAULT 0 

COMMENT 'The ID of the parent section', 

PRIMARY KEY (`ID`) 

); 

In the same way that we created an admin 

page for adding articles, it's simple to create a 

page to add, edit or delete sections. We want 

the page to look something like the one 

below: 

 

http://www.japmnt.com/


(JPMNT) Journal of Process Management – New Technologies, International 

Vol. 3, No.4, 2015. 

 

45 

 www.japmnt.com 
 

  

SECTION 1  - Delete 

SECTION 2  - Delete 

Create a Section: 

 Name:  

 Parent: 
NONE

 

Create
 

 

Figure2 Add/Delete Sections Interface 

 

When this page loads, a list of sections is 

displayed as well as a link to remove any of 

them. There's also a form to create a new 

section. Notice the drop-down list for 

choosing the "parent" section; a similar menu 

will be used on the Add Article page to choose 

which section an article belongs in. 

And at the end, we must have a way to 

deals with users: 

  Store users' details in the database  

  Group users into categories, for 

instance administrators, editors, and 

staff, in order of security access  

  Only allow groups of users access to 

specific areas of the site  

The first bit we'll need to secure is the 

admin area, used for adding and removing 

content on the site. To get started, we'll set up 

database tables to store our user 

information.SQL queries for creating these 

two tables are below: 

 

# Create groups table 

CREATE TABLE `cmsgroups` ( 

`ID` int(4) unsigned NOT NULL 

auto_increment, 

`groupname` varchar(15) default NULL, 

PRIMARY KEY (`ID`) 

) TYPE=MyISAM; 

 

# Create user table 

CREATE TABLE `cmsusers` ( 

`ID` int(4) unsigned NOT NULL 

auto_increment, 

`user` varchar(20) default NULL, 

`pass` varchar(20) default NULL, 

`thegroup` int(4) default '10', 

`firstname` varchar(20) default NULL, 

`surname` varchar(20) default NULL, 

`enabled` int(1) default '1', 

PRIMARY KEY (`ID`) 

) TYPE=MyISAM; 

 

So how should we go about securing our site? 

There are a class called Sentry to check 

whether a user is logged in. The system we're 

going to rely on is called sessions, a method of 

storing a user's details for the duration of their 

visit to the website or Intranet.  

We need a form to allow the user to 

login using the Sentry class we created on the 

previous page: 

 

Login 

 

 User:  

 Pass:  

Submit
 
Logout  

  Figure 3 Login form interface 

 

 

Another CMS based on this principles is 

developed for managing educational projects 

under University [7] 

 

2. Tasks for students 

 

After we have describe this cms and explained 

in detail our students how it works, we can 

require  from students to carry out various 

system improvements: 
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 Students can be required that instead 

MySql extension (library), should use 

MySqli extension in an object-oriented 

style, and prepared statements, for 

example: 

 

// Connect to the server and select a database 

$mysqli = new 

mysqli($host,$username,$password,$dbname); 

//Prepare the SQL statement, with ? to reflect 

the parameters to be supplied later. 

$stmt = $mysqli->prepare("INSERT INTO 

cmsarticles VALUES (?, ?,?,?)"); 

// Bind parameters (an integer and a string). 'is' 

tells MySQL you're passing an integer(i) and a 

string(s) 

$stmt->bind_param('ssis', 

title,tagline,section,thearticle);  

// Set parameters and execute  

title = $_POST['title']; 

tagline = $_POST['tagline']; 

section = $_POST['section']; 

thearticle =$_POST['thearticle'] ; 

$stmt->execute();  

 

 Instead raw html editor shown at the 

figure1, students may use wysiwyg editor: 

 

 
Figure4: WYSIWYG Editor  

 

 Students may use Apache Flex to build their 

CMS as a Rich Internet Application: 

Figure 5 show front office apearance, when user 

interface is designed using Apache Flex on 

client side, and PHP and MySql on server side 

[6]. 

 

Note: There is a field “PubDate” added in a 

cmsarticles table 

 When build their CMS as a RIA, student 

may use http service for client-server 

communication (rest style), or may use 

Remote Object with AMFPHP library, Web 

services (SOAP), SOCKET connection, 

etc.:[6] 

 

 
Figure5: RIA User Interface 

 

 

For instance, if we use login form as shown in 

figure3, we could use http service in mxml: 

 

<mx:Application 

xmlns:mx="http://www.macromedia.com/2005/

mxml" xmlns="*" layout="absolute" 

creationComplete="userRequest.send()"> 

<mx:HTTPService id="userRequest" 

url="http://localhost/flex/php/request.php" 
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 useProxy="false" method="POST"> 

<mx:request xmlns="">  

     

     

 <user>{user.text}</user> 

<pass>{pass.text}</pass> 

</mx:request> 

</mx:HTTPService> 

 

, and PHP should be used for inserting new 

user, or for produce XML structured output to 

be sent to the client side. Code example for 

produce XML structured output to be sent to 

the client side is shown below: 

//return a list of all the users 

 $Query = "SELECT * from users"; $Result = 

mysql_query( $Query );  

 $Return = "<users>";   

while ( $User = mysql_fetch_object( 

$Result ) )  

{  $Return .= "<user><ID>".$User-

>ID."</ID><user>".$User>user."</user> 

<pass>".$User>pass."</pass></user>";  } 

$Return .= "</users>";  

mysql_free_result( $Result );  

print ($Return);  
 

 

3. Conclusion 

 

Better usage of knowledge management 

concepts, with approach of Nonaka and 

Takeuchi about necessity of presence of all 

four types of knowledge conversion,  will 

prepare students for real tasks in real 

companies they will enter upon graduation. 

There is no appropriate proportion among the 

four types of knowledge conversion, and it is the 

main reason for lack of procedural and casual 

knowledge among the students. 

Content Management System is a hart of 

almost every web based business application, 

so if your student want to know web 

programming, they simply must know to 

make such a system. That’s reason why CMS 

must be a central part of curriculum for web 

programming subject. The main idea about 

how a students can achieve maximum of their 

abilities in this subject is to present and 

explain them in a detail one as simple as 

possible CMS, and then  require from them to 

improve that CMS throw the series of steps 

through their own work and consultations 

and discussion with teacher and other 

students. 

Very simple CMS is described in this paper, 

and after that list of possible improvements 

that students could make to this system is 

proposed: -Using an object-oriented database 

library, prepared statements, wysiwyg editor 

usage, rich internet application interface, 

different way for communications between 

client and server side application, and so on. 
This approach allows students to reach their 
full potential in build their knowledge and 
skills for the development of web applications. 
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