
 

TUTORIAL: NEWS DB SEARCH
 



Tutorial: News DB Search   
 

�
 Lursoft IT 1996-2005  Page ii of 2 

SIETS 3.2 

IIMMPPOORRTTAANNTT  NNOOTTIICCEE  
This documentation is provided without a fee. The content of this documentation is provided for informational use 
only, is subject to change without notice, may contain technical inaccuracies or typographical errors, and should 
not be construed as a commitment of Lursoft IT. Lursoft IT may make improvements or changes in the product 
described in this documentation at any time without notice. 

CCOOPPYYRRIIGGHHTT  
2005, Lursoft IT. All rights reserved. 

Use of this documentation is subject to the following terms: 

The content of this documentation may not be altered or edited in any way. Only conversion to other formats is 
allowed. 

You may create a printed copy for your own personal use.  

For all other uses, such as selling printed copies or using (parts of) the documentation in another publication, prior 
written agreement from Lursoft IT is required. 

All brand names and product names used in this document are trade names, service marks, trademarks or 
registered trademarks of their respective owners. 

CCOONNTTAACCTT  IINNFFOORRMMAATTIIOONN  
Email: support@siets.net  

Website: www.siets.net 

 

 



Tutorial: News DB Search   
 

� Lursoft IT 1996-2005  Page iii of 3 
SIETS 3.2 

TTAABBLLEE  OOFF  CCOONNTTEENNTTSS  
PREFACE..............................................................................................................................................5 

Audience ............................................................................................................................................5 
Typographic Conventions ...................................................................................................................5 
Abbreviations......................................................................................................................................5 

1. TUTORIAL OVERVIEW..................................................................................................................6 

1.1. About SIETS ............................................................................................................................6 
1.2. Tutorial Objectives ...................................................................................................................6 
1.3. Required Reading ....................................................................................................................6 
1.4. Suggested Reading..................................................................................................................6 

2. DEFINING SEARCH REQUIREMENTS..........................................................................................8 

2.1. Present Situation......................................................................................................................8 
2.2. Goals .......................................................................................................................................8 
2.3. Actions .....................................................................................................................................8 

3. NEWS DB SEARCH APPLICATION DESIGN................................................................................9 

4. CHOOSING HARDWARE AND INSTALLING SIETS...................................................................10 

4.1. Choosing Hardware ...............................................................................................................10 
4.2. Installing SIETS......................................................................................................................10 

4.2.1. Installing Linux.............................................................................................................................10 
4.2.2. Installing Web-server ...................................................................................................................11 
4.2.3. Installing SIETS ...........................................................................................................................11 

5. ADDING SIETS STORAGE ..........................................................................................................12 

5.1. Prerequisites ..........................................................................................................................12 
5.2. Objectives ..............................................................................................................................12 
5.3. Tutorial Steps.........................................................................................................................12 

6. ADDING AND INDEXING DATA ..................................................................................................16 

6.1. Prerequisites ..........................................................................................................................16 
6.2. Objectives ..............................................................................................................................17 
6.3. Tutorial Steps.........................................................................................................................17 

6.3.1. Dumping Data from Database......................................................................................................17 
6.3.2. Importing Data to SIETS ..............................................................................................................17 

7. DEVELOPING SEARCH FORM ...................................................................................................20 

7.1. Prerequisites ..........................................................................................................................20 
7.2. Objectives ..............................................................................................................................20 
7.3. Tutorial Steps.........................................................................................................................20 

8. ADDING FEATURES....................................................................................................................25 

8.1. Spelling checker.....................................................................................................................25 
8.2. Word stemming......................................................................................................................26 
8.3. Similar document search........................................................................................................26 
8.4. Fielded search .......................................................................................................................27 

9. APPENDIX A: PHP SCRIPTS USED IN TUTORIAL ....................................................................31 



Tutorial: News DB Search   
 

�
 Lursoft IT 1996-2005  Page iv of 4 

SIETS 3.2 

9.1. Simple Search Form with Added Features .............................................................................31 
9.2. Advanced Search Form..........................................................................................................34 
9.3. Includes .................................................................................................................................40 

9.3.1. lib_siets.inc..................................................................................................................................40 
9.3.2. lib_http.inc ...................................................................................................................................43 
9.3.3. xml_dom.inc ................................................................................................................................44 
9.3.4. lib_smart.inc ................................................................................................................................47 
9.3.5. lib_obcmd.inc ..............................................................................................................................48 

 



Tutorial: News DB Search   
 

�
 Lursoft IT 1996-2005  Page 5 of 5 

SIETS 3.2 

PPRREEFFAACCEE  
This preface is an introduction to the SIETS Tutorial: News DB Search. It defines the audience, 
and lists typographic conventions and abbreviations used throughout the guide.  

This tutorial is compliant with the SIETS server version 3.2 or higher and the SIETS Enterprise 
Manager version 1.0. 

This section contains the following topics: 

�� Audience 

�� Typographic Conventions 

�� Abbreviations 

AAuuddiieennccee  
This tutorial is intended for corporate website designers, project managers, or other interested 
parties that want to quickly learn how to integrate SIETS search in a corporate website. 

TTyyppooggrraapphhiicc  CCoonnvveennttiioonnss  
The following styles and conventions are used in this guide: 

CCoonnvveennttiioonn  DDeessccrriippttiioonn  

�������� Represents command, function, file and directory names, system messages, and 
command-line commands. 

Hyperlink Represents a hyperlink. Clicking on this field takes you to the identified place. 
� 	 
 �� �� � 	 ��� Represents code. 

AAbbbbrreevviiaattiioonnss  
The following abbreviations are used in this guide. 

AAbbbbrreevviiaattiioonn  DDeessccrriippttiioonn  

XML Extensible markup language. 

XSLT XML stylesheet transformation. 

HTTP Hypertext transport protocol. 

SQL Structured query language. 
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11..  TTUUTTOORRIIAALL  OOVVEERRVVIIEEWW  
This tutorial is designed to familiarize a new user with all necessary steps to be performed to add 
SIETS search functionality to a collection of news articles that are stored in a relational database.  

This tutorial is based on imaginary but realistic present situation and goals. 

For more information on present situation and goals, see Defining Search Requirements. 

This tutorial is not designed to document all SIETS features and functionality. 

This section contains the following topics:  

�� About SIETS 

�� Tutorial Objectives 

�� Required Reading 

�� Suggested Reading 

11..11..  AAbboouutt  SSIIEETTSS  
SIETS is a system for information storage and retrieval. The SIETS system consists of the 
SIETS server and application programming interface (API) for building information storage and 
retrieval applications. 

The SIETS server is an operational unit that performs information storing and retrieval tasks by 
executing a predefined set of commands. 

SIETS API is used for building applications that are specific and customized according to your 
company needs. 

11..22..  TTuuttoorriiaall  OObbjjeeccttiivveess  
By the end of this tutorial, you will be able to: 

�� Choose hardware for the SIETS system according to the size and number of records. 
�� Install SIETS. 
�� Add and configure the SIETS storage. 
�� Add data from your database to the SIETS storage. 
�� Develop a SIETS search form. 

11..33..  RReeqquuiirreedd  RReeaaddiinngg  
The following documentation supports the tutorial activities: 

TTiittllee  DDeessccrriippttiioonn  

SIETS Installation Guide Describes how to install SIETS. 

11..44..  SSuuggggeesstteedd  RReeaaddiinngg  
The following SIETS documentation is available: 
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TTiittllee  DDeessccrriippttiioonn  

SIETS Administration and 
Configuration Guide 

Describes the SIETS administration and configuration concepts and 
contains step-by-step instructions. 

SIETS Developer’s Guide Describes SIETS from an application developer’s perspective and 
provides reference material for building customized applications based 
on SIETS. 
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22..  DDEEFFIINNIINNGG  SSEEAARRCCHH  RREEQQUUIIRREEMMEENNTTSS  
This section describes present situation, defines goals to be achieved, and presents major actions 
that must be performed to achieve the defined goals. 

22..11..  PPrreesseenntt  SSiittuuaattiioonn  
There is a collection of news articles stored in a relational database. 

The news article collection has no full-text search functionality, or it is of a quite poor quality 
and needs a lot of effort to keep it updated. 

22..22..  GGooaallss  
The following goals are set:  
� To add full-text search functionality to the news collection. 
� To reduce effort for keeping the search functionality updated. 
� To introduce as few changes to existing infrastructure as possible. 

22..33..  AAccttiioonnss  
There are the following major actions to be performed to achieve the goals set in the previous 
section: 
� Install the SIETS server. 
� Gather and index data from the database. 
� Develop a web-based search form. 
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33..  NNEEWWSS  DDBB  SSEEAARRCCHH  AAPPPPLLIICCAATTIIOONN  DDEESSIIGGNN  
The following diagram describes how the SIETS server, news database and users are related. 

 
Figure 1: Understanding database search application design 

The tasks presented in Figure 1 are explained in the following table: 

TTaasskk  nnaammee  DDeessccrriippttiioonn  

Request A user accesses an information system that contains the search script. 

Search command The search script submits the search command to the SIETS server. 

Import script Data from the database are imported to the SIETS storage using the 
import script. 

Reply The SIETS server executes the search command and sends reply to 
the search script. 

Result page The search script displays result page to the user. 
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44..  CCHHOOOOSSIINNGG  HHAARRDDWWAARREE  AANNDD  IINNSSTTAALLLLIINNGG  SSIIEETTSS  
This section describes how to choose hardware on which the SIETS system is to be run and how 
to install SIETS from the SIETS setup that is downloadable from the www.siets.net website and 
installs the SIETS server and SIETS Enterprise Manager. 

In this tutorial, the SIETS server and SIETS Enterprise Manager will be installed on the same 
computer. 

For information on SIETS installation overview, see the SIETS Installation Guide, Installation 
Overview. 

44..11..  CChhoooossiinngg  HHaarrddwwaarree  
It is recommended to install SIETS server on a separate computer. However, if the size of 
dataset to be indexed with SIETS is small, the SIETS server can be run together with other 
applications like web server or database server on the same computer. 

The recommended hardware configurations depending on the approximate number of 
documents are the following: 

HHaarrddwwaarree  ppaarraammeetteerrss  NNuummbbeerr  ooff  
ddooccuummeennttss  

TToottaall  ssiizzee  ooff  ddooccuummeennttss  

CCPPUU  RRAAMM  DDiisskkss  

20 000 100 MB any 512 MB any 

500 000 1 GB P4 1 GB any 

3 000 000 10 GB dual Xeon 4 GB SCSI RAID 

> 5 000 000 > 30 GB The SIETS cluster solution should be considered. Consult 
SIETS support. 

Note: The parameters provided in the previous table are only for recommendation purposes. 

Note: SIETS cluster solutions can be used also for smaller numbers of documents than listed in the 
previous table. It will provide higher performance on low-cost hardware and provide redundancy or 
allow handling larger search volumes, > 600 requests per minute. 

44..22..  IInnssttaalllliinngg  SSIIEETTSS  
To install SIETS, there is prerequisite software that needs to be installed before it.  

Installing the SIETS server and SIETS Enterprise Manager is the same whether installing 
SIETS for goals set in this tutorial or for any other scope. Installation is designed as a wizard 
and the steps are intuitive, also each step is already described in the SIETS Installation Guide. 
Therefore, this section shortly describes each installation part and gives reference to the SIETS 
Installation Guide. 

4.2.1. Installing Linux 
Currently the SIETS server is available only on Linux operating system.  

Prior of installing the SIETS server, Linux must be installed. 
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As you might know Linux comes with various distributions. SIETS currently has been tested 
on RedHat, SuSE, Slackware, Mandrake and Debian. However, there should be no 
problems running SIETS on other distributions. 

If you are new to Linux, you can download the ISO image of the SIETS server that is 
bundled with RedHat Linux 9 from the www.siets.net website. The image installs both: the 
operating system and SIETS server. The installation from the image is user-friendly, and 
you will be asked for as little questions as configuring your network parameters. 

4.2.2. Installing Web-server 
Before installing the SIETS server and SIETS Enterprise Manager, check that web server is 
installed. A web server is required by SIETS server and SIETS Enterprise Manager to 
function properly. We recommend using Apache web server, because the SIETS 
installation detects Apache web-server and integrates within it automatically avoiding 
additional configuration overhead. 

Usually a web server is installed together with an operating system. Check the ���� 
package during Linux installation. 

4.2.3. Installing SIETS 
You can download the latest SIETS installation version form www.siets.net website. The 
installation is a shell script that is run from the console. It is interactive and will ask all 
necessary questions. 

After installing SIETS, the web-server must be restarted to apply necessary user rights that 
are configured by the SIETS installation. To communicate with the SIETS server through 
UNIX domain sockets those are located in the SIETS storage directory, the user account, 
which is used to run the web-server, must have an access to the SIETS storage directory.  

For detailed information on the installation steps, see the SIETS Installation Guide. 
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55..  AADDDDIINNGG  SSIIEETTSS  SSTTOORRAAGGEE  
This section describes how to add a new SIETS storage using SIETS Enterprise Manager. You will 
learn how to add data to the SIETS storage in the next section. 

SIETS storage is a data collection for storing SIETS documents in a format that ensures a search 
is performed very fast.  

SIETS Enterprise Manager is an administrative tool, which allows administering and configuring all 
SIETS system parameters and options. 

For more information on SIETS storages and SIETS Enterprise Manager, see the SIETS 
Administrator’s Guide, Introduction. 

55..11..  PPrreerreeqquuiissiitteess  
To complete steps in this section, the SIETS server must be installed. 

55..22..  OObbjjeeccttiivveess  
In this section you will learn how to add a new SIETS storage and configure it for news 
database data.  

55..33..  TTuuttoorriiaall  SStteeppss  
Perform the following steps: 

1. Open the Internet browser. 
2. In the Address field, enter the following  

��������� �	��
��������������������������������� �������

where the <server address> is hardware server address on which the SIETS server and 
SIETS Enterprise Manager is installed. 

The SIETS welcome window appears. 

 
Figure 2: The SIETS welcome window 

3. In the welcome window, click the link. 

The SIETS Enterprise Manager authorization window appears. 
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Figure 3: Logging in 

4. In the User name field, enter ‘guest’. 
5. In the Password field, enter ‘guest’.’ 

For information on administering user accounts, see the SIETS Administrator’s Guide, 
Administering SIETS Enterprise Manager User Accounts. 

6. Select Login. 

The Main Menu window appears. 

 
Figure 4: The Main Menu window 

7. Select SIETS Storages. 

An empty storage list appears. 

 
Figure 5: The SIETS storage list window 
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8. Select Add Storage. 

The Add New Storage window appears. 

 
Figure 6: Adding SIETS storage 

9. To add storage to the SIETS server that has been automatically detected by SIETS 
Enterprise Manager, select Add to New Storage next to the SIETS server IP address. 

10. In the Storage name field, enter the SIETS storage name, in this case, news. 
11. In the Template drop-down list box, select Default. 
12. To start the SIETS storage automatically at every boot, select the Start storage at boot 

check box. 
13. In the Storage description field, enter SIETS storage description of the storage for your 

own convenience. 
14. To finish adding the SIETS storage, click Create.  

The SIETS Storage window appears with the newly added storage in the SIETS storage 
list with inactive status. 

 
Figure 7: Viewing newly created SIETS storages list 

15. To start the SIETS storage, next to the newly created SIETS storage, select Start. 

The status of the SIETS storage changes to Active and the available action changes to 
Stop. 
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Figure 8: Starting the SIETS storage 

The SIETS storage is up-and-running. No further configuration changes are necessary for 
news database indexing. 
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66..  AADDDDIINNGG  AANNDD  IINNDDEEXXIINNGG  DDAATTAA  
This section describes adding data from the news database to the SIETS storage added in the 
previous section. For this purpose data will be dumped from the database into a comma separated 
values file and imported to the SIETS storage using a PHP script. 

This tutorial assumes imaginary but realistic database structure for news articles. 

The MySQL database is used in this tutorial, but SQL statements can be adjusted to other vendors 
with minor changes. 

In this tutorial, it is assumed that data in a database are in the UTF-8 encoding. 

The indexing script presented in this section generates a valid XML document from fields of the 
sample database. The XML document is then imported to the SIETS storage. If you modify the 
script, for example, in order to add other fields of your database, ensure that a valid XML syntax is 
preserved, for example, all XML tags are closed. 

66..11..  PPrreerreeqquuiissiitteess  
To complete steps in this section, the SIETS storage must be running. 

The following database structure that is used as an example in this tutorial: 

Table ����: 

 

Table �	
���: 

 

The following are SQL statements to create the ���� and �	
��� tables and add some sample 
records to them: 

� � � � � � �� � � � � ��	
����� �	
���� ��� ! � �" �  # � � $ �% � $ & ��	
���� ��' ��� � � � ( � � � ) * * + + , �

�

 ! �� � � � ! � - ��	
����� �	
���� ��& ��	
���� ��' �+ �� � � . � ��

� / & �0 1 ��2 3 �� 	���0 + & �
� ) & �0 # 	����4 � ��
��0 + , �

�
� � � � � � �� � � � � ������� ��� ! � �� . � - �  ! � � � # � ! � �" �  # � � $ �% � $ & �

�2 ��� � � � ( � � � ) * * + & ��	
���� ��� ! � & ���������	��� � 5 � & ��

�
6 2 ������1 � � � & �2 ��4 �� ( � � � ) + + , �
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���������
	�����	�����
��������� ��� �������� �!#"��%$&� '���'��%��"�!(� )���� �����*)� �+�� � ��,��
'*�*� -���.*/10�24365�����87 9:����.�;
�1��.�� �%-<'��1!=! �
��� .�����7 �*>��*?@9�����.�;
����.�7 ��� �
-<'��1!A	* ���.�B1,��
��C@,��D-E! �
��� .*���%'*��"�� ��� ��.�,��
-�� ��,! �
-<�������GFH��!A���I��)�)�� ��.J'��<�K�G�
-�!�� LM-<FH�I��!��1� .*,��N�� �!�+� �� �1���NL
�
-�! ��� �G�<FOF@� "��1P&?@�*7 Q�R�R�S�C8R�T�C8>�R�7 �&7 ���N7 /8��87 U%�
�1� ��.�� ���V�1!�� WXB1��Y'<�1��� �
��)�� -1���G�I�E,���� 'J�V�Z��,��[)��<����7 �&>��&?@U%�
�1� ��.�B
��WJ)�-���L17 ��\<! �
��� '��1����-���'�B1��=�9�-�!�! L[�%�V�����
"�� )<,��1!��&,�-<�G���I��)�)��
'J'��
�M�GF@! ��WX,�� ��)��
��� ��� ��������-<FH�I��!���,��M"���WJ)�-1��LM-<��]^�
'JFH��!=,�� �! �
��� .���-<��� �1��PO?@�&7 Q�R�R�S�C@R�T�C8R�_�7 �&7 ���N7 /8��87 �%"�� �1����� ���V��� ���� ��[`&-�� -�!�� -Z��-�!���� ��.*7 �&Q��&?H	*,��Z'�� ���
-
���[+� �! '��1��� ��S�>�S�WJ� � � � �1�G"�� � ��� "�-��a-<�V�V-<"�]^�G-ZL
�
-1!������,��[)�� -1���
��P�	�,�-<�b� �Gc* �� �V�1PO?@�&7 Q�R�R�S�C8R�T�C8>�R�7 �&7 ���N7 /8d

66..22..  OObbjjeeccttiivveess  
In this section you will learn how to import data from the database to the SIETS Storage. 

66..33..  TTuuttoorriiaall  SStteeppss  
This section contains the following: 

�� Dumping Data from Database 

�� Importing Data to SIETS 

6.3.1. Dumping Data from Database 
To dump data from the database, proceed as follows: 

1. Use the following SQL statement to retrieve data from the database: ����36��B
	�� '*����� ��� �1��'��
��"�!�� )���� �����&���%�D��P ���� �! "��%$&� '������� �!#"��%$&��-�Wb�1�*)� �+<� � ��,��
'��&� -���.�e%�1=`f���
���������� �!#"��gh9������G���� �! "��1P ���� �!#"��%$&� '�ij���
����P ���� �! "��
$&� '�����	��45<	*e%��36��7 ���
����C�'* �WJ)�P "���k17�e%����36l��K	*����`b���:2�	*��lU%m�7 �n7�4\o	��(=��2=3638m����NB136=����lpU%m�7 ?@7 d
Syntax of this statement is compatible with MySQL DBMS. If you intend dumping data 
from other vendor database, refer to it’s manual to adjust the SQL statement to produce 
the same output fields: q r , saq sat u , r�u:v%w%x^q y6saq z�{ , v%zA|1x^w6ua}~q r , v%zA|�x^w%ua}4{1�A��u:�  y�|1�At q v%�1u:r��  and 
t ��{1�  separated by comma and string fields enclosed in quotes. 

Note: The {1ua��v%��rA|1��yA�Iw6v@�  file is located in the databases directory, like �����AxO���Z��v%��t ����r��E{��A��u:� . 

2. Copy the dump file to the server where SIETS is installed. You can use �ns6y  or v%w6y  
utilities to accomplish that. 

6.3.2. Importing Data to SIETS 
To import data to the SIETS storage, proceed as follows: 

1. Use the following PHP script to import data from the dump file to the SIETS storage. �D� )<,�)���
�V$���� Wb�
$*� � WJ� ���8R�/8d1�8�K���E� � WJ� �N�V�Z"���WJ)�� �
�V��8�K� ��"��  �'��
�&�! �
c* �� ! �
$�����"��1�8?@� � +�$���Wb-�! ��PO� ��"�?@/@d! �
c* �� ! �
$�����"��1�8?@� � +�$���� �
�V��PO� ��"�?@/8d! �
c* �� ! �
$�����"��1�8?@� � +�$���+o"�Wb'*PO� ��"�?@/8d
� e%��36��$*��24`���i�?@���
�D��CH'� �WJ)�P "���k1?@d1�8��F@� � �[��-�Wb�M�<F�� WJ)< ���'<-<�V-� ������	��%$�2=\<�4ij?@,��V��)*� �8�%>�Q���POR�POR�PO>��8"�.*� C8+�� ���8��� �
�I���@-1)�� P "�.*� ?@d� ������	��%$&�6	*�i�?@���
�D��?^d1�8�~���I�1! -<.��[��-�Wb�M�V�E� WJ)o��! ��'�-
�I-� ������	��%$&5����[i�?H.� ��
����?@d��8�� ����1!=��-1WG�MFH��!A���V��! -<.��
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D� ����"���B�74
��7,���������	���

D1��.F �1���$�B�*,������2�3�6�������������
D9�B�9	����D@ ���!�#�&7�7+,�

�9��G D9+�����7@��2���	�	����D@ ���!�#��9	��������4G H �7+,�

�

D���	���B�*,�

�
���2���G 9�	9�D9++�

I �
��������D2����B�94���D9&/*)J **+,�����������'	��/*)J **�63���9�	'�	���2����

��������D2����B���'�D2���+,�

�����������2����
6���D2���&8/+BB7H H 7+�

����������������D2����B���'��
6���D2���&*&8/+:94���D9&/*)J **++,��������2�����������?
������

��������D��2
��K �B��'����K �2	���7&7&D2���&7H 77+,������2��2�������9��2���
���������9���	
��D��2
��K +BBE +��������=��	������
'6���	9�9��2���

��������I �
����������������9	���D�B*,D���	
��D��2
��K +,D�L L +��������2��?
	����������

������������������������D��2
��K M D�N �B��'2������2������������2����7H 07&707&��'�D��2
��K M D�N &7�H 0H 77+++,�
����������������D����B��������������O �������	����������	��4��O ��

� � � D��2
��K M *N &���O ����O ��

� � � D��2
��K M /N &���O ��2��O ��
� � � ��	�'��D��2
��K M ;N +&���O �����P �.��K ��'���'��'����9�	'��
62��������O ��

� � � D��2
��K M )N &��O ��K �O ��
� � � 77&��O ������	��2���9	�P ��	����������3�O ��

� 7��	
����7:D��2
��K M <N :7���	
������
62����7:D��2
��K M ;N :7���
62�����������'��7:D��2

��K M J N :7��������'����2��I D��2
��K M /N Q ���2���2��4�I D��2
��K M R N Q ��2��4�7&��O ������	��2�

9��2�����������O ��
� � � 77&�77&�77&��O ������	��2��	�
��������'�����O ��

� � � 7.�@8S 7&��O ����	���4�	9��������O ��

� � � D� �����" &��O ��" �.� �O ��
� � � D� ������-&���O ��	��4����'��	�����K �������	�O ��

� � � D� ����.��&��O �
������'��	���������	��4�O ��
� � � D� ����"����O ������	���	���������	��4��O ��+,�

�����������������9������������	��D���++��������=�9	�����	��
����������������I �

� � � ����
'���22����?
�����������2����9	��9����;*����	���

�������������������������9��D���	���;*+��

������������������������I �

��������������������������������D9��B�9	����7���	��:2	4:K 7&7�7+,�
���������������������������������9��D9�+�

��������������������������������I �
����������������������������������������D?9�2��B�9�2��4���	�����7?9�2�:K '27+,�

����������������������������������������D�9�2��B�9�2��4���	�����7�9�2�:K '27+,�

����������������������������������������9�
��D9�&7BBBB�?
��3�BBBB�H �D?9�2�H �7+,�

����������������������������������������9�
��D9�&7BBBB����23�BBBBH �DD�9�2�H �BBBB�����BBBBH �7+,�

����������������������������������������9�2	���D9�+,�
��������������������������������Q �

������������������������Q �
������������������������D���	��L L ,�

����������������Q �

�

����������������	6�'�������D���:7H �7+,�

�����������������2����D1��.F �1���$+,�
��������Q �

Q �
�

9�2	���D9+,�

���	�7	�2����	����D���	��H �7,�
C��



Tutorial: News DB Search   
 

� Lursoft IT 1996-2005  Page 19 of 19 
SIETS 3.2 

For all includes and listings, see Appendix A: PHP Scripts Used in Tutorial. 

The PHP script presented in this section creates an error file only if there are any errors. 
The error file contains a dump of requests and replies for transactions that caused 
errors. For information on the error message structure, see the SIETS Developer’s 
Guide, Error Handling. 
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77..  DDEEVVEELLOOPPIINNGG  SSEEAARRCCHH  FFOORRMM  
This section describes developing a search form for the SIETS storage and deploying it in an 
information system.  

77..11..  PPrreerreeqquuiissiitteess  
To complete steps in this section, data must be imported to the news storage, and a web-
server that is able to execute PHP scripts must be available. 

77..22..  OObbjjeeccttiivveess  
In this section you will learn how to set up the search interface for news articles that are 
indexed in the SIETS storage. 

77..33..  TTuuttoorriiaall  SStteeppss  
To develop a search form, proceed as follows: 

1. Log into the web-server where you want to deploy the search form. 
2. Find the web root of your web server. 

By default, on most distributions, the apache’s web root is ����������'2. 

3. Change the current directory to the web root. 
�������������'2�

4. Make �� ��8 �� ���� directory there. 
'= ������ ��8 �� �����

5. Change the current directory to the �� ��8 �� ���� directory. 
����� ��8 �� �����

6. Place the ���� K : ��� file with the following content there: 

Note: The ���� K : ��� file here is the default file that is read by a Web server when a directory is 
requested. 

�C �����
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� � � � � � � 	 �7 � � �� � � 9 B H 7 7 : D � 4 2 � �  � 2 � � = : 7 � � 4 � B 7 : D � : 7 H 7 � 7 : � D � L / + : 7 � � � � �7 , �

� � � � 2 � � �
� � � � � � � 	 �7 � 6 � 7 : � D � L / + : 7 � � 6 � �7 , �

� � Q �

� � � 9 �� D � � � 4 � � D ' � � 4 � + �

� � � � � � 	 �7 � � �� � � 9 B H 7 7 : D � 4 2 � �  � 2 � � = : 7 � � 4 � B 7 : � D � � � 4 � L / + : 7 H 7 � ! � K  V 4  , V 4  , � � � � �7 , �

� � � � � 	 �7 � � � � �  � � � H � 7 , �
� Q �

Q �
C � �

� � 6 	 � 3 � �

� � �  ' 2 � �

For all includes and listings, see Appendix A: PHP Scripts Used in Tutorial. 

7. Notice the following: 

�� how the relevance ordering is implemented. HTTP GET parameter is inspected to see if 
corresponding checkbox is checked then D � � 2 � � � � � � �variable is set to 3 � � ; 

�� how the result page is composed. The SIETS server returns results as an XML 
formatted document, which then is parsed using the XML-DOM parser into tree 
structure. Then this structure contained in D K ' 2  variable is traveled using 9 	 � � � � �  
statements and for each document tag one entry in list is output; 

�� how search info is being displayed. Number of hits is extracted from the SIETS server 
XML reply as well as time consumed by search operation and the � � � 2 � ? 
 � � 3  tag value 
that shows what has been searched; 

�� how the page listing is being generated. It uses the returned number of hits and current 
offset to output page listing with 9 	 �  loop. 

8. Access the search form through the Internet browser, URL �   � � � � � � � � � � � �
� � � � � � � � � � � � � 8 � � � � � � �   

 
Figure 9: Sample SIETS search form 

9. In the sample SIETS search form, enter one or more keywords that are found in the 
news database, for example, company, and select Search. 

Search results are displayed in the page. 
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Figure 10: Viewing search results 

If more results are returned, then results are displayed in several pages and a page 
listing for navigation through the results are displayed at the bottom of the result page. 
The number of results per page can be configured using the D"���"�F� variable. 

If more than 1000 results are returned, then, for performance optimization, an 
approximate amount of matching documents is estimated, and, in the search results, 
the amount of matching documents is preceded by the word ‘about’. 
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88..  AADDDDIINNGG  FFEEAATTUURREESS  
This section describes adding different SIETS features. 

88..11..  SSppeelllliinngg  cchheecckkeerr  
To add a spellchecker, insert the following PHP code before the query parsing section in the 
script listed in Developing Search Form: 

����������������������22��4�����=�
����������������D �2�B �

������2����������'2������2�������'2������2�����������2������D �F ��M 7? 
��37N +++&77&77&77&77&77&
7
98S 7&D � �����" &D � ������-&D � ����.��&D � ����"��+,�

����������������D K '2�B �����K '2��	'�D �2+,�
����������������D �2�? 
��3�B �77,�

����������������D �2��
��B �9�2��,�

����������������9	�������D K '28�I 0��������230Q M *N 8�I 0������	���0Q M *N 8�I 0�2���������2��0Q M *N 8
�I 0�2��������0Q ����D �2�������+�

����������������I �
�������������������������9�������D �2�������8��	��++�

������������������������I �
��������������������������������D �2�? 
��3�:B �7�7:D �2�������8��	��M *N 8�K '2����M *N ,�

��������������������������������D �2��
��B ��
�,�

������������������������Q �

�������������������������2���

��������������������������������D �2�? 
��3�:B �7�7:D �2�������8�	M *N 8�K '2����M *N ,�
����������������Q �

�����������������9��D �2��
�+�
����������������I �

������������������������D �2�2��=�B �77,�

������������������������9	�������D �F ������D =�3�B ��D ��2
�+�

���������������������������������9��D =�3G B 7? 
��37+�

����������������������������������������D �2�2��=�:B �7V 7:D =�3:7B 7:�'2������2������D ��2
�+,�
������������������������D �2��K �B �7#�36��3	
�'�����6����

���9B H 7C ? 
��3B 7:
�2���	�����'�D �2�? 
��3++:D �2�2��=:7H 7�7:�'2������2��������'�D �2�? 
��3++:7
������6�C �6���7,�

����������������Q �

����������������
����D K '2+,�

For complete source listings, see Appendix A: PHP Scripts Used in Tutorial. 

The spellchecking PHP code calls the SIETS �2�������� command and presents results in 
HTML by supplying reasonable alternative word with a similar spelling and higher 
occurrence rate in data. 

Note that the SIETS �2�������� command uses statistical analysis of data in the SIETS 
storage to provide spellchecking. Therefore, it works correctly from the language 
perspective only if correctly spelled words are imported to the SIETS storage and 
occurrence of these words is higher than occurrence of those misspelled. 

To fine-tune the spelling checker functionality, you can adjust the ���9 and ���parameters of 
the �2�������� command either through API or change the default values in the SIETS 
storage configuration. 

For more information on the SIETS �2�������� command and its parameters, see the 
SIETS Developer’s Guide, Alternatives. 
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88..22..  WWoorrdd  sstteemmmmiinngg  
To add the stemming feature, which allows searching different forms of a word, proceed as 
follows: 

1. Insert the following checkbox in the form element in the script listed in Developing Search 
Form: 
����

����6 ��������
����� ��
�3 �� B 7 ��� �= 6 	K 7 �� �B 7 9 	�' �7 ���' � B 7 9 	�' �7 �C ����� 9 � � ��� � D � F � � M 7 9 	�' �7 N + + �� ��	�7 �

��� �= � �B H 7 ��� �= � �H 7 7 , C ����� ������ ��� 	���9 	�' ������
�����

2. Add the following PHP code after the parse query section in the script listed in Developing 
Search Form: 
�������������������� 	����� ' ' � �4 �8 ��� ��2 	�� �? 
� �3 �� ���	2 2 ����� 4 ���
����������������� 9 �� � ��� � D � F � � M 7 9 	�' �7 N + + �

����������������I �

������������������������D �� � �� ? 
� �3 �B �7 D 7 : D �� � �� ? 
� �3 : 7 D 7 , �
������������������������D � 	��� 9 	�' ��B �7 M � ��� 	���9 	�' �N �7 , �

����������������Q �

For complete source listings, see Appendix A: PHP Scripts Used in Tutorial. 

To fine-tune the word stemming functionality, you can adjust the stemming parameters. 

For more information on the stemming functionality and its parameters, see the SIETS 
Developer’s Guide, Stemming. 

88..33..  SSiimmiillaarr  ddooccuummeenntt  sseeaarrcchh  
To add the similar search feature, which allows searching similar documents in the SIETS 
storage to a textual information, which is given directly, or which is contained by a document, 
proceed as follows: 

1. Add the following PHP code to output the M �� ' � 2 ��N  hyperlink at each document in the result 
page in the script listed in Developing Search Form: 
������������������������D �� ' � 2 � �= �B �7 C 7 , �
������������������������9 	�� ����� D � F � � ����D = � 3 �B ��D ��2 
� + �

��������������������������������� 9 �� D = � 3 G B 7 �� ' � 2 ��7 �V V �D = � 3 G B 7 ��4 � 7 + �
����������������������������������������D �� ' � 2 � �= �: B �D = � 3 : 7 B 7 : 
�2 � ��	�� � D ��2 
� + : 7 V 7 , �

������������������������� ��	�7 �����3 2 � B H 7 �	2 	��4 ��3 H 7 ���� 9 B H 7 7 : D �� ' � 2 � �= : 7 �� ' � 2 ��B 7 : D �	�
' � �8 �� �M * N 8
�K ' 2 � ���M * N : 7 H 7 �M �� ' � 2 ��N ����7 , �

�

2. To call the SIETS �� ' � 2 �� command, add the following � 9  clause in the script listed in 
Developing Search Form: 
��������� 9 �� G � ' �3 � D � F � � M 7 �� ' � 2 ��7 N + + �
��������I �

��������������������� ' � 2 ����	�
' � ���� �����
����������������D �� ��B �

�� � �� �� ' � 2 ��� �' 2 ��� �� �2 ������ D � F � � M 7 �� ' � 2 ��7 N + & 7 7 & ) * & ; & / * & D ��4 � O / * & 7 7 & 7 7 & 7 
9 8
S 7 & D � � � �� � "  & D � � � �� �� - & D � � � �� . �� & D � � � �� " � �+ , �

����������������D �� ����� � K �B �7 �� ' � 2 ���	��	�
' � ��X 7 : D � F � � M 7 �� ' � 2 ��7 N : 7 �7 , �

��������Q �
��������� 2 �� �

��������I �
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� � Y � � � � � � �� � 2 2 Y �

��������Q �

For complete source listings, see Appendix A: PHP Scripts Used in Tutorial. 

Note that the similar document search uses artificial intelligence algorithms that are based 
on statistical analysis of texts. Therefore, the similar search gives good results only for large 
text collections. You can also try to change the 2 � �  and ? 
 	  �  parameters (default 20 and 5 
in the above sample) to fine-tune similar document search for your dataset. Increasing 2 � �  
value gives more diversified results, while increasing ? 
 	  �  values gives less but more 
precise results. 

For more information on the similar document search functionality and its parameters, see 
the SIETS Developer’s Guide, Similar. 

88..44..  FFiieellddeedd  sseeaarrcchh  
It is possible to add meta-data along plain text to a SIETS document from your database fields. 
To achieve that, all necessary meta-data must be added to a SIETS document enclosed within 
XML markup. If documents containing meta-data enclosed within XML markup are indexed to 
the SIETS storage, then it is possible to build advanced search forms that contain various 
search fields, each of which searches within a certain XML markup and, thus, specific part of 
meta-data. In this tutorial, such advanced search form is referred as fielded search. 

Content of these XML markup fields are searched as full text, except that search queries for a 
specific tag must be also enclosed within a specific markup. Thus, a fielded search form reads 
user input from text fields or drop-down menus and concatenates the input read enclosed with 
respective markup to the search query.  

Searching within multiple meta-data fields can be ensured by combining them in a search 
query using Boolean operations.  

For more information on search within markup and Boolean operations, see the SIETS 
Developer’s Guide, Search within Markup and Search Query Syntax, respectively. 

In the example presented in this section, the name of an article source and the language of an 
article are used as meta-data of a SIETS document. The XML tags in a SIETS document are 
� � � � � � ' �  and 2 � � 4  for the name of an article source and the language, respectively.  

To implement fielded search along with the simple search form, proceed as follows: 

1. Create the � � � � � � � � : � � �  file that contains script for the advanced search form and supply 
the following form tag: 
� 9 	 � ' �' �  � 	 � B 7 4 �  7 � �
�  � 6 2 � �6 	 � � � � B 7 * 7 � �

�  � � �
�  � � � 6 � T 
 � � 3 � � 6 � � �  � � �

�  � � � � � � 
  � 3 � � B 7  � K  7 �� � B 7 ? 
 � � 3 7 �� � ' � B 7 ? 
 � � 3 7 �� � U � B 7 ; * 7 �� � 2 
 � B 7 � C � � � �� � � 	 �

�  ' 2 � � � � � � 2 � � � � � � �  � � � � 2 � � � � � � D � F � � M 7 ? 
 � � 3 7 N + + , �C � 7 � � �
� �  � � �

�  � � �
�  � � � 6 � � � � �  � � �

�  � � � � � � 
  � 3 � � B 7 � � � � = 6 	 K 7 �� � B 7 � � 2 � � � � � � 7 �� � ' � B 7 � � 2 � � � � � � 7 � C � � � �
� 9 � � � � �  � D � F � � M 7 � � 2 � � � � � � 7 N + + �� � � 	 �7 �� � � � = � � B H 7 � � � � = � � H 7 7 , C � � � - � � � � �� � � 
 2  � �6 3 �� � 2 � � � � � � � �  � � �

� �  � � �

�  � � �
�  � � � 6 � � � � �  � � �
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�������
�3 �� B 7 ��� �= 6 	K 7 ���B 7 �2 � 7 ���' � B 7 �2 � 7 �C �����9 � ���� � D � F � � M 7 �2 � 7 N + + �� ��	�7 �

��� �= � �B H 7 ��� �= � �H 7 7 , C ����� �� �������2 � ��	�2 3 �����
��� ��

�� ��

����6 � �������

�������
�3 �� B 7 ��� �= 6 	K 7 ���B 7 9 	� ' �7 ���' � B 7 9 	� ' �7 �C �����9 � ���� � D � F � � M 7 9 	� ' �7 N + + �� ��	�7 �

��� �= � �B H 7 ��� �= � �H 7 7 , C ����� �� ������� 	� ��9 	� ' ������
��� ��

�� ��
���� ��4 
�4 � �����

������ 2 � ����U � B 7 / 7 ���B 7 2 ��4 
�4 � 7 ���' � B 7 2 ��4 
�4 � 7 ��

�C ����

D 	
�
�B �7 7 , �

D ��� �= � ��B �9 �2 �� , �
D 2 ��4 � ��' � �B �7 7 , �

D 2 ��4 
�4 � �K �B ��� � �3 � 7 0 � �0 �� �4 2 ���7 & �7 0 9 � 0 �@ � � ���7 & �7 0 �� 0 �F � � ' ��7 + , �
9 	� � ����� D 2 ��4 
�4 � �K ����D 2 ��4 
�4 � + �

I �
��������D 2 ��4 
�4 � �B �� �' � D 2 ��4 
�4 � + , �

���������9 �� G � ' �3 � D 2 ��4 
�4 � + + �

��������I �
����������������D �	�� �B ��
6 �� � D 2 ��4 
�4 � & / & ) + , �

����������������D ��' � �B ��
6 �� � D 2 ��4 
�4 � & ; + , �
����������������D 	
�
�: B �7 �	��	����2 
� B H 7 D �	�� H 7 7 , �

�����������������9 �� D � F � � M 7 2 ��4 
�4 � 7 N B B D �	�� + �
����������������I �

������������������������D ��� �= � ��B �� 
� , �
������������������������D 	
�
�: B �7 ��� 2 � �� �B H 7 �� 2 � �� �H 7 7 , �

�������������������������9 �� G � ' �3 � D ��' � + + �

��������������������������������D 2 ��4 � ��' � �B �D ��' � , �
������������������������� 2 �� �

��������������������������������D 2 ��4 � ��' � �B �D �	�� , �
����������������Q �

����������������D 	
�
�: B �7 �7 , �
�����������������9 �� G � ' �3 � D ��' � + + �

������������������������D 	
�
�: B �D ��' � , �

����������������� 2 �� �

������������������������D 	
�
�: B �D �	�� , �

����������������D 	
�
�: B �7 ��	��	��H �7 , �
��������Q �

Q �
�9 �� D ��� �= � �+ �

��������D 	
�
�B �7 �	��	����2 
� B H 7 ��3 H 7 �M � �3 N ��	��	��H �7 : D 	
�
, �

� 2 �� �

��������D 	
�
�B �7 �	��	����2 
� B H 7 ��3 H 7 ��� 2 � �� �B H 7 �� 2 � �� �H 7 �M � �3 N ��	��	��H �7 : D 	
�
, �

� ��	�D 	
�
, �
��������C ��

���� 2 � �������
��� ��

�� ��

����	
� �� �����

�������
�3 �� B 7 � K 7 ���B 7 �	
� �� 7 ���' � B 7 �	
� �� 7 ���U � B 7 ; * 7 ���2 
� B 7 �C ����� ��	�

�' 2 ��� ���2 ���� �� �� ���2 ���� �� D � F � � M 7 �	
� �� 7 N + + , �C �7 �������
��� ��

�� ��
���1 �� �����

����

V �6 ��, V �6 ��, V �6 ��, @ � 	' �����
�3 �� B 7 � K 7 ���B 7 ��� � 9 � 	' 7 ���' � B 7 ��� � 9 � 	' 7 ���U � B 7 / * 7 �
��2 
� B 7 �C ����� ��	��' 2 ��� ���2 ���� �� �� ���2 ���� �� D � F � � M 7 ��� � 9 � 	' 7 N + + , �C �7 ���
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���������	�
���������	�
���	�����	��	����� �	�	������������������� �!����� "�����"	#$�%�!&��%�'����#'()������"	#$�%�!&	��������� *������,+�-��
. #'/ �������,�102�$3��)�!4�3���3���(5/ �����!4�� #'/ 4�3�#'6 ��7����68� ����/ #$��3��!��7
9�&;:=<���>
��"	#!���!&	�%�'�,?
@,@
�A02B���CDB���������	�
���������	�
���	�����	�
7E	E	E$E	CDF)F;CDGHG=@��C
�%"�B��C
��68B��C
�%#'�	/ ��B�1�$6ICDB�1� ���	���H�%�������1�,3�� "	"	�����1� "������%����������#'()�������%������� . #'/ �����������!#'6 4�3�����CDB�1� ���	���H�%�������1�������$(5� ����� "��������!#'6 4�3����1��#'()���������!#'6 4�3���� . #'/ �������,J �!#�6 4�3���CDB��C
K��'68(5B
For complete source listings, see Appendix A: PHP Scripts Used in Tutorial. 

2. Enter the URL L MNM2OQP R�R	SUT VXWZY�VXW\[^]�]^W_VXT T `QR	a�V2bcT d�T VX[XW_e L!R	[X] YH[Xa�e VX]^f%O�L�O  in the Internet 
browser.  

The following form is displayed. 

 
Figure 11: Viewing fielded search form 

3. To parse advanced form input, add the following PHP code and add it to the search query 
of the SIETS TDVX[^W_e L  command in the [^] Y�[^a�e Vg]�f%O�L�O  file: 9	6 #$�%�!&�K,6 �'(h�i�,�,�9	6 #$�%�!&��%���j�,�,�

9�#$" . #'��4��!"k�j�,�,�9�#$" . #'��4��!"	&��%�!� �l�j�,�,�� K17
m ��(5���%��7
9�&;:Q<���>
�,/ #���n���#$n$���,?
@��'�k9�&;:=<��'>,�,/ #'��n'��#$n	���,?
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����������������D�'��B���	�'�������2������D�F��M7����9�	'7N++,�

�����������������9��D�'��GBB�8/+�
������������������������D����9�	'�B�D�'�,�

��������Q �

���������9��G�'�3�D�F��M7����	7N++�

��������I�

����������������D�'��B���	�'�������2������D�F��M7����	7N++,�
�����������������9��D�'��GBB�8/+�

������������������������D����	�B�D�'�,�
�����������������9��D����	BBD����9�	'�V V ���2��������2������D�F��M7����	7N++�B/*+�

������������������������D����	�LB�S R <>>,�

��������Q �

���������9��G�'�3�D����9�	'+�V V ��'�3�D����	++�

����������������D����������K�:B�7�
62�������9���H77:D�F��M7����9�	'7N:7H7&�7,�
���������9���'�3�D����9�	'+�V V �G�'�3�D����	++�

����������������D����������K�:B�7�
62������6�9	���H77:D�F��M7����	7N:7H7&�7,�
���������9��G�'�3�D����9�	'+�V V �G�'�3�D����	++�

����������������D����������K�:B�7�
62���������
H77:D�F��M7����9�	'7N:7H7::H77:D�F��M7����	7N:7H7&�7,�

�

���������9��G�'�3�D����������K++�
����������������D����������K�B�7�7:�
6���D����������K&*&8)+:7+�7,�

For complete source listings, see Appendix A: PHP Scripts Used in Tutorial. 

4. Observe that UNIX timestamps from the date range field are calculated. Because the 
publish date in the UNIX timestamp has been set to the documents ��� in the import script, 
the ����9�	' and the ����	 parameters of the search command can be used to filter 
results within a given date interval.  

5. To implement the search in a document title only, add the following PHP code that encloses 
the query in title tags, if the respective checkbox is checked: 
������������������������������2��	�23�

����������������D��	�23�B�77,�
�����������������9�������D�F��M7�2�7N++�

����������������I�
������������������������D�����?
��3�B�7��2��7:D�����?
��3:7���2��7,�

������������������������D��	�23�B�7M����2���	�23N�7,�
����������������Q �

For complete source listings, see Appendix A: PHP Scripts Used in Tutorial. 

Note that this approach works because, in the import script, the title has been once again 
added to the �����4� tag that contains additional meta search info enclosed within the �2� 
tag. 
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99..  AAPPPPEENNDDIIXX  AA::  PPHHPP  SSCCRRIIPPTTSS  UUSSEEDD  IINN  TTUUTTOORRIIAALL  
This appendix presents full listings for sources of PHP scripts used in tutorial. 

99..11..  SSiimmppllee  SSeeaarrcchh  FFoorrmm  wwiitthh  AAddddeedd  FFeeaattuurreess  
�

� C � � � ��

� � � � � � � 7 � 	 �  � �  8  3 � � � � � K  � �  ' 2 , �� � � � � �  B . � @ 8 S 7 + , �� � �� �  �� � � � � �  � 	 �. � @ 8 S �
 � � � 4 �( � � " �� � � � � � ���
C � �

� �  ' 2 � �
� � � � � � �

� ' �  � ��   � 8 � ? 
 � � B 7 � 	 �  � �  8  3 � � 7 �� 	 �  � �  B 7  � K  � �  ' 2 , �� � � � � �  B . � @ 8 S 7 � �

�  �  2 � � ! � � � �� � � � � � � �  �  2 � � �

� � � � � � � �

� 6 	 � 3 � �
� � ) � ! � � � �� � � � � � � � � ) � �

� 9 	 � ' �' �  � 	 � B 7 4 �  7 � �
�  � 6 2 � �6 	 � � � � B 7 * 7 � �

�  � � �

�  � � � 6 � T 
 � � 3 � � 6 � � �  � � �

�  � � � � � � 
  � 3 � � B 7  � K  7 �� � B 7 ? 
 � � 3 7 �� � ' � B 7 ? 
 � � 3 7 �� � U � B 7 ; * 7 �� � 2 
 � B 7 � C � � � �� � � 	 �

�  ' 2 � � � � � � 2 � � � � � � �  � � � � 2 � � � � � � D � F � � M 7 ? 
 � � 3 7 N + + , �C � 7 � � �
�  � � � � � � 
  � 3 � � B 7 � 
 6 ' �  7 �� � B 7 � � � � � � 7 �� � ' � B 7 � � � � � � 7 �� � 2 
 � B 7 � � � � � � 7 � � � �  � � �

� �  � � �
�  � � �

�  � � � 6 � � � � �  � � �

�  � � � � � � 
  � 3 � � B 7 � � � � = 6 	 K 7 �� � B 7 � � 2 � � � � � � 7 �� � ' � B 7 � � 2 � � � � � � 7 � C � � � �

� 9 � � � � �  � D � F � � M 7 � � 2 � � � � � � 7 N + + �� � � 	 �7 �� � � � = � � B H 7 � � � � = � � H 7 7 , C � � � - � � � � �� � � 
 2  � �6 3 �� � 2 � � � � � � � �  � � �

�  � � � 6 � � � � �  � � �
� �  � � �

�  � � �
�  � � � 6 � � � � �  � � �

�  � � � � � � 
  � 3 � � B 7 � � � � = 6 	 K 7 �� � B 7 9 	 � ' � 7 �� � ' � B 7 9 	 � ' � 7 � C � � � �� 9 � � � � �  � D � F � � M 7 9 	 � ' � 7 N + + �� � � 	 �7 �

� � � � = � � B H 7 � � � � = � � H 7 7 , C � � � � � � � � � �� � �� 	 � � �9 	 � ' � � �  � � �

� �  � � �

� �  � 6 2 � � �
� � � � 
  � 3 � � B 7 � � � � � � 7 �� � B 7  3 � � 7 �� � ' � B 7  3 � � 7 �� � 2 
 � B 7 � � � � � � 7 � � �

� � 9 	 � ' � �
� C � � � �

� 9 �� G � ' �  3 � D � F � � M 7 ? 
 � � 3 7 N + + �
I �

� D �  � � � � � "  �B �7 �   � � � � / > ; : ) J J : / ; E : ) * E � � 4 � 8 6 � � � � � �  � � � � � : � 4 � 7 , �

� D �  � � � � � � - �B �7 � � � � 7 , �
� D �  � � � � . � � �B �7 4 
 � �  7 , �

� D �  � � � � " � � �B �7 4 
 � �  7 , �
� D " � � � " � F � �B �/ * , �

�
� � � ? 
 � � � � 	 � � � � 7 2 � 6 � � � �  � : � � � 7 + , �

� � � ? 
 � � � � 	 � � � � 7 K ' 2 � � 	 ' : � � � 7 + , �

�
� D � � 4 � �B �D � F � � M 7 � � 4 � 7 N , �

�
� D � � 2 � � � � � � �B �7 7 , �

� D � � 2 � � � � � � �  � K  �B �7 7 , �
� � 9 �� � � � �  � D � F � � M 7 � � 2 � � � � � � 7 N + + �

� I �
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� � D � � 2 � � � � � � �B �7 3 � � 7 , �

� � D � � 2 � � � � � � �  � K  �B �7 6 3 �� � 2 � � � � � � �7 , �
� Q �

�

� D � � � � � � �  � K  �B �7 7 , �

� D � 2  �  � K  �B �7 7 , �

� � 9 �� G � ' �  3 � D � F � � M 7 � � ' � 2 � � 7 N + + �
� I �

� � � � �� � ' � 2 � � �� 	 � 
 ' � �  �� � � � � � �
� � D � � � �B �

� � �  � � � � ' � 2 � � � �  ' 2 � � � � � � 2 � � � � � � D � F � � M 7 � � ' � 2 � � 7 N + & 7 7 & ) * & ; & D " � � � " � F � & D � � 4 � O D " � � � " � F � & 7 7 & 7 7 & 7 
  9

8 S 7 & D �  � � � � � "  & D �  � � � � � � - & D �  � � � � . � � & D �  � � � � " � � + , �

� � D � � � � � � �  � K  �B �7 � � ' � 2 � � � 	 �� 	 � 
 ' � �  �X 7 : D � F � � M 7 � � ' � 2 � � 7 N : 7 �7 , �

� Q �
� � 2 � � �

� I �
� � � � �� � � 2 2 � � 4 �� � � � = �

� � D � 2  �B �
� � �  � � � 2  � � � �  � � � � � �  ' 2 � � � � � � 2 � � � � � � �  ' 2 � � � � � � 2 � � � � � � �  � � � � 2 � � � � � � D � F � � M 7 ? 
 � � 3 7 N + + + & 7 7 & 7 7 & 7 7 & 7 7 & 7 7 &

7 
  9 8 S 7 & D �  � � � � � "  & D �  � � � � � � - & D �  � � � � . � � & D �  � � � � " � � + , �

� � D K ' 2 �B �� � � �K ' 2 � � 	 ' � D � 2  + , �
� � D � 2  � ? 
 � � 3 �B �7 7 , �

� � D � 2  �  � 
 � �B �9 � 2 � � , �
� � 9 	 � � � � � �� D K ' 2 8 � I 0 � � �  � � � � � 2 3 0 Q M * N 8 � I 0 � � �  � � � 	 �  � �  0 Q M * N 8 � I 0 � 2  � � � �  � � � � � 2 � �  0 Q M * N 8

� I 0 � 2  � � � �  � � � � 0 Q �� � �D � 2  � � � �  � � � + �
� � I �

� � � � 9 �� � � � �  � D � 2  � � � �  � � � 8 � � 	 � � + + �
� � � I �

� � � � D � 2  � ? 
 � � 3 �: B �7 �7 : D � 2  � � � �  � � � 8 � � 	 � � M * N 8 � K ' 2 � � �  � M * N , �

� � � � D � 2  �  � 
 � �B � � 
 � , �
� � � Q �

� � � � 2 � � �
� � � � D � 2  � ? 
 � � 3 �: B �7 �7 : D � 2  � � � �  � � � 8 �  	 M * N 8 � K ' 2 � � �  � M * N , �

� � Q �
� � � 9 �� D � 2  �  � 
 � + �

� � I �

� � � D � 2  � 2 � � = �B �7 7 , �

� � � 9 	 � � � � � �� D � F � � �� � �D = � 3 �B � �D � � 2 
 � + �

� � � � � 9 �� D = � 3 G B 7 ? 
 � � 3 7 + �
� � � � � D � 2  � 2 � � = �: B �7 V 7 : D = � 3 : 7 B 7 : �  ' 2 � � � � � � 2 � � � � � � D � � 2 
 � + , �

� � � D � 2  �  � K  �B �7 # � 3 6 � �3 	 
 �' � � � �� 6 � � � �
� � � 9 B H 7 C ? 
 � � 3 B 7 : 
 � 2 � � � 	 � � �  � � ' � D � 2  � ? 
 � � 3 + + : D � 2  � 2 � � = : 7 H 7 � 7 : �  ' 2 � � � � � � 2 � � � � � �  � � ' � D � 2  � ? 
 � � 3 + + : 7

� � � � � � 6 � C � 6 � � � 7 , �

� � Q �

� � 
 � � �  � D K ' 2 + , �

�
� � � � �� � � � � �? 
 � � 3 �

� � D � � �  � � ? 
 � � 3 �B ��  ' 2 � � � � � � 2 � � � � � � �  � � � � 2 � � � � � � D � F � � M 7 ? 
 � � 3 7 N + + , �
� � D � 	 � � � 9 	 � ' � �B �7 7 , �

�

� � � � �� 	 � � ��  � ' ' � � 4 �8 � �� � � 2 	 � � �? 
 � � 3 �� � �� 	 2 2 � � �� � 4 � � �

� � � 9 �� � � � �  � D � F � � M 7 9 	 � ' � 7 N + + �

� � I �
� � � D � � �  � � ? 
 � � 3 �B �7 D 7 : D � � �  � � ? 
 � � 3 : 7 D 7 , �

� � � D � 	 � � � 9 	 � ' � �B �7 M � � �� 	 � � �9 	 � ' � N �7 , �
� � Q �

�

� � � � �� � � � � � �� � � �  2 � �	 � 2 3 �
� � D  �  � 	 � 2 3 �B �7 7 , �
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� � � 9 �� � � � �  � D � F � � M 7  �  2 � 7 N + + �

� � I �
� � � D � � �  � � ? 
 � � 3 �B �7 �  �  2 � � 7 : D � � �  � � ? 
 � � 3 : 7 � �  �  2 � � 7 , �

� � � D  �  � 	 � 2 3 �B �7 M � � � �  2 � � �	 � 2 3 N �7 , �

� � Q �

�

�
� � D � � � �B �

� � �  � � � � � � � � � D � � �  � � ? 
 � � 3 : D � � � � � � � � & D " � � � " � F � & D � � 4 � O D " � � � " � F � & D � � 2 � � � � � � & 7 7 & 7 7 & D � �  � � 9 � 	 '
& D � �  � �  	 & 7 7 & 7 7 & 7 
  9 8 S 7 & D �  � � � � � "  & D �  � � � � � � - & D �  � � � � . � � & D �  � � � � " � � + , �

� � D � � � 2 � ? 
 � � 3 �B �7 7 , �

� � D � � � 2 K �B �� � � � 3 � + , �

� � � � �� � � � 	 � � � �� � �  �� � � �6 � � � �� � � � � � �� � 9  � � �� � 2 � � � � � �� �   � � � �� K � � � � � 	 � �� � � ��  � ' ' � � 4 �� 9 �

� � � 6 2 � � + �
� � � 9 �� � � � 4 � ' �  � � � 7 � H � � � � 2 � ? 
 � � 3 H � � : O + H � H � � � � 2 � ? 
 � � 3 H � � 7 & D � � � & D � � � 2 K + � * + �

� � I �
� � � D � � � 2 � ? 
 � � 3 �B �D � � � 2 K M / N , �

� � � D  � ' � K �B �� � � � 3 � + , �
� � � � 9 �� � � � 4 � ' �  � � � 7 � H I � : O + H Q � 7 & D � � � 2 � ? 
 � � 3 & D  � ' � K + � * + �

� � � I �

� � � � D � � � 2 � ? 
 � � 3 �B �D  � ' � K M / N , �
� � � � D  � ' � K �B �� K � 2 	 � � � 7 �7 & D � � � 2 � ? 
 � � 3 + , �

� � � � D  � ' � K ) �B �� � � � 3 � + , �
� � � � 9 	 � � � � � �� D  � ' � K �� � �D � 	 � � + �

� � � � I �
� � � � � D � 	 � � �B � � � ' � D � 	 � � + , �

� � � � � � 9 �� G � ' �  3 � D � 	 � � + + �
� � � � � � D  � ' � K ) M N �B �D � 	 � � , �

� � � � Q �

� � � � D � � � 2 � ? 
 � � 3 �B �� ' � 2 	 � � � 7 �7 & D  � ' � K ) + , �
� � � � D � 	 � � � 9 	 � ' � �B �7 M � � �� 	 � � �9 	 � ' � � �7 : D � � � 2 � ? 
 � � 3 : 7 N �7 , �

� � � Q �
� � Q �

� � D � � � � � � �  � K  �B �7 V ? 
 	  , 7 : �  ' 2 � � � � � � 2 � � � � � � �  � � � � 2 � � � � � � D � F � � M 7 ? 
 � � 3 7 N + + : 7 V ? 
 	  , �
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