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ABSTRACT

In this paper we present a new approach to the development
and management processes of a modern website. The crucial
idea of the proposed method is to use the Relational Data
Base Management Systems (RDBMS) not only to store the
data of the websites, but also as a tool to organize the web-
site development processes.

Categories and Subject Descriptors
H3.5 [Informational Systems]: Informational Storage and
Retrieval - Online Information Services

General Terms

Content Management System
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1. INTRODUCTION

Creating and managing the contents of the modern websites,
along with the development of the core structure of the web-
sites, poses significant challenges, which have been addressed
in a number of Content Management Systems (CMS) pre-
sented by the software developers such as IBM [1]. Inter-
esting research papers have been also presented recently [2,
3]. The current approach is to integrate databases into the
web environment [4], and the current trend is to use the re-
lational data base management systems or object-relational
database management systems (ORDBMS) as a platform to
maintain the websites’ contents.

*Presents formal definition of the proposed model and ex-
amples of implemetation.
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The groups of specialist involved into a modern website de-
velopment process are presented, for example in [1], these
groups are:

e system architects (who creates initial software design
and database structure);

e programmers (who implements the software design);

e designers (who develops the website style and imple-
ments it as HTML or XML pages);

e usability engineers (who helps identify problems with
the user interface);

e information architects (who designs document types);
e business developers (who develops the business case)
e project managers (who oversee the deployment);

e content managers (who create new content and mi-
grate existing);

e system administrators (who create user profiles, make
backups etc.).

Simultaneous work of these specialists, faces known website
management problems, some of them are:

e lack of separation between a website general logic (de-
sign) and its software code and as a consequence a
strong dependence of the website architects and busi-
ness case developers from the programmers, as well as
a dependence of the content managers from the de-
signers, along the whole project life cycle;

e low ability of a simultaneous work of different special-
ists such as designers, database developers, and appli-
cation programmers during the website development
and support stages.

In this respect, we propose a conceptual model of a website
creation procedure, which takes advantage of the RDBMS
generic capabilities in order to overcome the website creation
and maintenance problems mentioned above. In particular



we propose to use the RDBMS to maintain the access control
rules, which would provide a simultaneous but safe access
to the development instruments, website structure compo-
nents, and the website contents, by the groups of specialists,
involved into the process.

The paper is organized as follows: in section 2 we discuss
the general logic of the Artsite model and the data types
managed by the proposed tools implementing the model. In
section 3 we introduce the software modules necessary to im-
plement the model and provide some examples of the web
pages created using the instruments of the ArtSiteConstruc-
tor, a software tool which implements the logic of the pre-
sented model. Final conclusions are presented in the chapter
4 along with the ideas of the future work.

2. ARTSITE MODEL

2.1 General idea

In our model we introduce the blocks as the entities upon
which a website is constructed. The HTML part of such
a block implementation, is unique no matter how often it
is used to construct parts of different web pages. In this
respect the idea is close to one implemented in the shtml
model. However the code (for example Java or PHP) asso-
ciated with each appearance of such a block in a web page,
can be different and so can be the queries (for example SQL),
which retrieve the data, for each particular instance of the
block. In the other worlds, we consider the data (contents),
meta data (HTML), logic (Java or any other language) and
the queries (SQL), forming the instances of the blocks as
independently managed objects. All these objects are still
building bricks of the blocks, but they can be organized by
means of the Relational Data Model and therefore managed
by a RDBMS. While the final representation (a generated
page) can be formed as an XML code, the underlying data
model is quite different, because initially the logic (Java code
in one of the realizations described in the section 3) is stored
and managed not in the special tags but in the database
records.

The following types of the blocks are used in the model:

e aregular block - an entity which is a container for other
blocks. It consists of the header and footer (both are
sets of HTML tags);

e a template - the block which consists of the header, the
footer and the body. All these three fields are pieces
of the HTML code which includes special tags, defined
in the Artsite model;

e a function of type condition - the block with associated
code which returns ”true” or ”false” depending on the
initial data, results of the database queries and the
function logic.

e a function of type cycle - the block with associated
code which prepares and returns a data array.

2.2 Thedatastructure

Once the definition of the block is provided, the following
step is to describe the methods which are used to construct
a website pages using the blocks.

We first present the relational data model necessary to sup-
port the proposed approach, and then describe the algo-
rithm. The simplified data model is presented in the Fig.
1.
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Figure 1: The Artsite data model.

Following relations and relationships are presented in the
figure:

e blocks - the relation which stores the block attributes.
The important attributes are: 1) orientation - the way
in which children blocks will be presented in the web
page (we use the hierarchy of blocks as the main way
to construct the pages); 2) is-enabled - some of the
blocks may not appear in the pages; 3)is-cached - the
blocks with the static contents (but not the whole
pages!) can be cached to improve the system perfor-
mance; 4)header and footer - the attributes in which
the starting and ending HTML tags of the blocks are
stored.

e block-types - specifies what kind of block (regular block,
template or function each of the blocks is);

e templates - a relation to store the bulk HTML code of
the blocks with special to Artsite tags in it;

e functions - a relation to store the code of the func-
tions. Two types, of currently supported functions
are: cycles and conditions. The purpose of these func-
tions will became clear latter, when the algorithm of
the parser which, creates the final HTML code of the
pages, will be explained. The function types are stored
in the relation funcion-types;

e blockes-in-use - the relation to store instances of the
blocks (their appearances in the webpages);

e block-links - the relation to support the block hierar-
chy.

e cached-blockes - the relation to store the final repre-
sentations of those blocks, which contents is static (or
updated by a regular procedure for example based on
a schedule).



2.3 Thealgorithm

The general algorithm is presented in the Fig. 2. Several
procedures, such as the analysis of the block state (cached or
not) are excluded from the picture for the simplicity. Before
the algorithm starts all of the function codes, stored in the
database, are to be compiled, and stored on the disk, as a
set of executables or class-files , if languages such as Java are
used to write the functions. If the functions are written in
script languages such as PHP, they can be started directly
from the database. When a page request is transfered from
a web server to the system main engine (we can use servlets
or PHP bridges to do so), the page parser is involved to
create the final presentations of the requested web page (its
HTML code).
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Figure 2: The Artsite algorithm.

The parsing process starts with the root block. The identi-
fier of the root block is received by the parser as an argu-
ment. Starting from the root, we process each of the blocks
according the hierarchy upon which the page is constructed.

We first analyze if the current block is cached, and if so we
simply output its contents and proceed with the next block.

For each of the blocks we first output its header. If the
block is a regular block or a template and it is a child of a
block, which is of type cycle (according to the function type
associated with the block) then its header (and body in the
case of templates) can contain the special (to Artsite) tags,
such as ”column=N". These tags specify that the function
of the parent block produces some data (for example the
result of the database query) which need to be outputted in
the final representation of the child block.

If the current block is of type function, then, based on the
request arguments, the corresponding function analyze the
incoming data, prepare the values for variables of the data-
base queries and evaluate the queries.

If the block function type is cycle, then the query results
are stored into the array, which always have the same name
and structure according to the system agreements. The data
from this array is used to process the ”column=N” special
tags, where the N simply means an index in the output array,
produced by the function of the type cycle.

If the block function type is condition then instead of the
data array, the function associated with the block produces
an output code which has two distinct values (true or false).
Depending on these values one or another child block is used
to prepare the final HTML presentation of the block.

After all the necessary data is stored into the array, or the
return code of the block is produced, the parser continues
building the final representation of the block, taking into
account the HTML code associated with the footer of the
block, the data in the output array, or the block function
return code.

The process continues until all the hierarchy is processed
and the whole HTML presentation of the web page is build.

Following the algorithm, a web page is dynamically created.
In this process the main data sources to create the page are:

e the logic of the page (presented as the combinations of
blocks);

e the data from the databases;
e the data from the cached blocks;

e metadata and other data from the HTML code asso-
ciated with the blocks.

2.4  \Website development

Since the blocks and their attributes are stored in the data-
base, they can be easily used to build all of the pages nec-
essary for the web project.

Once the necessary tools (such as PageConstructor described
further in the article) are available to construct the pages,
the construction process is as follows:

e create the general logic of the web pages (as a scheme),
analyze the number and types of the unique blocks
necessary to create the web pages;

e create the visual representation of pages (their HTML
code) as combinations of the pure HTML parts of the
blocks. Each of the blocks is thought to be unique, if
its outlook is unique, no matter how often it is used to
construct different pages;

e Prepare the project related database;

e Write the block function codes and database queries,
take into account the fact that the same functions and
queries can be related to different blocks.

2.5 Theroles

As was mentioned in the introduction to the paper, one
of the challenges, during a website development stage is to
support the simultaneous work of the specialists involved
into the development process.

Since we handle the HTML code of the blocks as well as
their function codes and queries as database objects, and
also the very page structure is a database object too, we can



easily develop the access control rules which will support the
different roles.

In other words, each of the groups of developers, involved
into the process, will get access only to the data components,
they really need to access.

e The architects and business rules developers can con-
struct the general logic of the pages (using the blocks
and relationships between them) not taking into ac-
count details of both HTML and (for example) Java
implementations of the blocks.

e The designers will only work with the HTML code
while the system will protect the software code associ-
ated with the blocks from an accidental damage.

e The software code is accessed by the programmers
only.

e The data base developers are working on the data-
base scheme, its implementation, and the queries, us-
ing their own tools.

e The actual data, associated with the blocks, is stored
in the project related databases, and therefore can be
accessed by the content managers independently, using
project related interfaces, or general content manage-
ment systems in the simple cases.

3. IMPLEMENTATION EXAMPLE

Another way to describe the proposed approach is to dis-
cuss the functionality of the ArtSiteConstructor, - a software
package, which is based on the ideas of Artsite - a general
approach under the consideration in this article. The im-
plementation uses PHP bridges to transfer the data from
the Apache webserver to the system engine, written in Java.
The Java language is also supported to write the block func-
tion codes of types cycle and condition as presented in the
previous chapter.

The ArtSiteConstructor is a typical client/server software.

The client consists of the PageConstructor - a tool to build
web pages according the ArtSite data model, the DataEd-
itor - a typical content management system and the Data-
BaseConstructor - a tool to create and manage the data base
schema (its relations and relationships).

The server consists of the page parser and an application
server (which is a collection of server side parts of the soft-
ware modules, and the database manager).

The system also supports the roles, according to the speci-
fication, presented in the introduction to this article.

To illustrate the presented ideas we will follow a simple ex-
ample - a user authorization web page as presented in Fig.3.

The PageConstructor was used to create the page as a com-
bination of blocks.

The Fig. 4 shows the web page presentation in the website
database, as it is seen trough the interface. The following
color schema is used to distinguish the different types of
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Figure 3: A login webpage
blocks:

e blue - a regular block - a container which consists of the
header and footer (HTML codes stored in the system
database);

e dark grey - a template - a block which consists of
the header, the template body and the footer (HTML
codes with special tags);

e light grey - a function of type condition (a block with
associated Java code, stored in the database);

e green - a container for the child blocks. The child
blocks are processed, when the function of type condi-
tion returns ”true”;

e red - a container for the child blocks, which are processed
when the function of type condition returns ”false”;

e yellow - a function of type cycle ( a block with associ-
ated Java code);

Page for authentication
head

Page head

Style sheet

Meta tags

Code page
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Cycle Print error
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Figure 4: The login webpage structure

Several blocks are used to build the page as can be seen in
the figure. The blocks presented at the top of the figure
are used to create the meta tags, the style sheet, and the
codepage of the presented web page.



The most interesting block is one of type condition (light
grey in the figure). The bulk part of the Java code, associ-
ated with this block is presented in Fig.5. This code is stored
in the database and can be accessed from the menu associ-
ated with the block. The code receives the user name and its
password as entered by a user, makes the database request to
analyze if the presented data is valid, and produces a return
code (true or false) depending on the query result. If the
result is ”true”, the child blocks from the ”green container”
will be processed, which generate the success greeting, and
display the following content. If the result is ”false” the child
blocks in the "red container, producing the error message,
and the request to repeat the authorization procedure, will
be used to prepare the final representation of the web page.

As can be seen in the Fig.5, the SQL code in this example is
actually inserted into the host Java language. In this sense
the example contradicts the Artsite data model presented in
Fig.1. This contradiction is due to the current implementa-
tion of the software package. The independent storage of the
SQL queries can allow their usage for different blocks which
may request the same datasets from the project database,
but utilize the different logic using the different functions
associated with the blocks.

A more general example is presented in figures 6 and 7,

String login ="";
String password =
boolean my_ret = false;

for (int i=0;i<parameters.size();i++){
Parameter param = (Parameter)parameters.elementAt(i);
if (param.name.equals("ln") ) {
login = param.value;
} else if (param.name.equals("pw")) {
password = param.value;

}
if (login.length() > 0) {
try {

String query = new String("select * from cms_users where login=""+login+"" and pass=""+password+"";");
ResultSet result = statement.executeQuery(query);
while (result.next()) {

String sid = getSID();
g sid =sid;

query = new String("insert into cms_sessions (sid,uid,ip,created) values ("+sid+","+result.getInt("uid")+",'ipaddr',now());");

int iresult = ).executeUpd ry);
if (iresult>0) {
my_ret = true;

}

)
} catch (SQLException e){
System.out.printIn("[ERROR] "+e.getMessage());

}

return my ret:

Figure 5: The Java code associated with the block

where a webpage constructed by the PageConstructor is pre-
sented, along with its structure, as it is seen in the system
architect interface. The color scheme of the blocks upon
which the page is constructed is the same as in the example
discussed above.

4. CONCLUSIONS

The first conclusion which is interesting to present, is that
the proposed model can be applied not only to the web
pages, but to any kind of reports, which need to be based
on the dynamically updated content. For example a special
version of the PageConstructor can be developed to sup-
port the RTF file format, or any other document formats.
To support such an algorithm, the data structure presented
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in Fig. 1 can be modified by adding the relations to support
the report types.

The second conclusion is, that the proposed model is con-
sistent with many other ideas of the content management
systems, because the blocks are thought to be stored and
processed upon a distributed database management systems,
with many content sources. The proposed model is also con-
sistent with caching systems (such as one proposed in [5]),
furthermore it allows to cache only the static parts of the
web pages.

One interesting direction of the future work is to develop
a conception of the tool, its data model and algorithms ,
which would use a RDBMS or ORDBMS as a storage for
the software components such as classes, methods, and re-
lationships between them. This model may support all of
the Object Oriented features of the modern languages, such
as Java. If such a model is implemented in the PageCon-
structor described above, the software could become an In-
tegrated Development Environment, supported by the pow-
erful instruments of the RDBMS.
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