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KML�L�N�O�P�Q�R�ST

 U�V W�X�Y Z  U�V [ [ \V Y U�]�^ V _�Y [ `  ^ X�a�U�X�[ b  X�a�Y ]�\�]�c V d�]�]  eX�U�\  ]  ^ U�Z \Z f�]  g�X�[ Y h3a�V  ^  h3ijZe,h3f�k3d�]�X�f�]�U�h _�l�]�m  [ ]�[ Y Z \V m  a�X�[ Y U�X�Z f�f�bjm  f�V  X�[ f�X�^ Z  W�V c  g�V f�f�b,m . nMU�]�^ X�g�` Y [ `  g�X�^3X�g�b  ^a�X�o�p c h  a�U�]�\�Z f�Z f�]�`  a�U�X�\�Z i!h3Y X�q�f�X�r X  c ^3Z f�V , ̂  q�V [ Y f�X�[ Y ]  ̂3U�Z \Z f�f�b,m  Y V W�o�]�d .

s�tEu�vEw x�y*w
 z tEN�x�P : {Ma�Y ]�\�]�c V d�]�`  W�V c b  g�V f�f�b,m , ]�f�Y Z U�f�Z Y , |3}�~

� z O�����tEw L�R�w�
 ^ Z [ p \V  c f�V q�]�\�X��  q�V [ Y ]  ]�f�eX�U�\V d�]�X3f�f�X��  [ ]�[ Y Z \b  f�V  a�U�Z g�a�U�]�` Y ]�] , \X�ijf�X  X�Y f�Z [ Y ]a�X�g�[ ]�[ Y Z \h  V f�V o�]�c V , X�W�U�V W�X�Y k�]  ]  X�Y q�Z Y f�X�[ Y ]  ]�f�e,X�U�\�V d�]�] . ��U�h g�f�X  a�U�Z g�[ Y V ^3]�Y p  [ Z U�p Z c f�h3_X�U�r V f�]�c V d�]�_  W�Z c  V f�V o�]�Y ]�q�Z [ k�X�r X  d�Z f�Y U�V , ^  k3X�Y X�U�b,�  ^ m�X3g�` Y  Y Z  ]�o3]  ]�f�bjZ  X�Y g�Z o�b , ]�[ m�X�g�`  ]�ca�U�X�e,Z [ [ ]�X�f�V o�p f�X3�  g�Z ` Y Z o�p f�X�[ Y ] . 

T
 a�X�g�X�W�f�b,m  [ ]�[ Y Z \�V m  X�g�f�V  ]�c  X�[ f�X�^ f�b,m  c V g�V q  [ a�Z d�]�V o�]�[ Y X�^]�f�e,X�U�\�V d�]�X�f�f�b,m  Y Z m�f�X�o�X�r ]�� , h3\�Z f�p �*]�Y p  ^ U�Z \`  X�Y ^ Z Y V  [ ]�[ Y Z \b , ]  [ ^3Z [ Y ]  Z r X  k  \]�f�]�\h3\ha�U�]  [ o�X�ij]�^3��]�m�[ `  X�W�[ Y X�` Y Z o�p [ Y ^3V m .� V f�f�V `  [ Y V Y p `  a�X�[ ^3` l�Z f�V  ]�\Z f�f�X  � Y X��  a�U�X�W�o�Z \Z , ^  f�Z �  a�U�]�^ Z g�Z f�b  Y Z [ Y b , c V \Z q�V f�]�` ,^3b,[ k�V c V f�b  f�Z k3X�Y X�U�bjZ  f�X�^3b,Z  ]�g�Z ] . ��g�Z [ p  a�U�]�^3Z g�Z f�b  a�X�a�bjY k3] , f�V r o�` g�f�X  a�U�X�g�Z \�X�f�[ Y U�]�U�X�^ V Y pd�Z o�Z [ X�X�W�U�V c f�X�[ Y p  ^3^ Z g�Z f�]�`  g�X�a�X�o�f�]�Y Z o�p f�X�r X  c ^ Z f�V  ^  [ ]�[ Y Z \�V m  a�U�Z g�X�[ Y V ^3o�Z f�]�`  X�Y q�Z Y X�^  ]a�U�X�^3Z g�Z f�]�`  V f�V o�]�c V . 

T
 k3X�f�k3U�Z Y f�X�\  [ o�h3q�V Z , g�X�a�X�o�f�]�Y Z o�p f�X�Z  c ^ Z f�X  \�X�i!Z Y  a�U�Z g�[ Y V ^ o�` Y p  [ X�W�X��^3U�Z \�Z f�f�bjZ  Y V W�o�]�d�b  m�U�V f�Z f�]�`  g�V f�f�b,m , k�h3g�V  a�X�\Z l�V _�Y [ `  a�U�X�\Z i!h3Y X�q�f�bjZ  ]�o�]  k�X�f�Z q�f�b,ZU�Z c h3o�p Y V Y b  c V a�U�X�[ X�^  g�o�`  a�X�[ o�Z g�h3_�l*Z �  X�W�U�V W�X�Y k�] . 

T
 ]�f�e,X�U�\�V d�]�X�f�f�b,m  W�V c V m  [  W�X�o3p �*]�\X�W���Z \�X�\  g�V f�f�b,m  ]  [  ̂3b,[ X�k�]�\  a�X3k�V c V Y Z o�Z \  k3X�o�]�q�Z [ Y ^3V  c V a�U�X�[ X�^  ̂  Z g�]�f�]�d�h  ̂3U�Z \Z f�]  � Y X  g�V Z Yc f�V q�]�Y Z o�p f�X�Z  h3^3Z o�]�q�Z f�]�Z  [ k3X�U�X�[ Y ]  g�X�[ Y h3a�V . 

T
 g�V o�p f�Z ����Z \  ^3a�X�o�f�Z  ^3X�c \�X�i!f�V  U�Z V o�]�c V d�]�`X�W�l�Z �  V ^ Y X�\V Y ]�c ]�U�X�^ V f�f�X��  [ ]�[ Y Z \b  U�Z ��V _�l�Z �  a�X�g�X�W�f�b,Z  ̂ X�a�U�X�[ b .
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P�L�P�tER�� w
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N3O�vEw O�L�N z O�R  � P3L�L�y*� .

� o�Z g�h3Z Y  c V \Z Y ]�Y p , q�Y X  ]�\�Z Z Y [ `  ̂  ^ ]�g�h  a�X�g  a�X�f�` Y ]�` \]  V f�V o�]�c V  ]  X�Y q�Z Y f�X�[ Y ] . {MY q�Z Y f�X�[ Y pZ [ Y p  ̂ bj^ X�g  U�V c o�]�q�f�X�r X  ̂3]�g�V  eX�U�\  ]  X�Y q�Z Y X�^  f�V  X�[ f�X�^3Z  ]�\�Z _�l�]�m�[ `  g�V f�f�b,m , k  a�U�]�\�Z U�h , ̂3b,^3X�g]�f�e,X�U�\�V d�]�]  ]�c  W�V c b  g�V f�f�bjm , V  a�X3g  V f�V o�]�c X�\  a�X�f�]�\�V Z Y [ `  ^ bj^ X�g  U�Z c h3o�p Y V Y X�^  f�V  X�[ f�X�^ Za�U�X�^3Z g�Z f�f�bjm  ̂ bjq�]�[ o�Z f�]��  f�V g  g�V f�f�b,\] .T
 h3[ o�X�^3]�` m  [ Y U�Z \]�Y Z o�p f�X�r X  U�X�[ Y V  ]�f�Y Z f�[ ]�^ f�X�[ Y ]  ]�f�e,X�U�\�V d�]�X�f�f�X�r X  X�W�\�Z f�V  ^  [ X�^ U�Z \Z f�f�bjm[ ]�[ Y Z \V m  ̂ [ Z  W�X�o�p �*Z Z  k�X�o�]�q�Z [ Y ^ X  k3U�h3a�f�b,m , V  ̂  a�X�[ o�Z g�f�Z Z  ̂3U�Z \`  ]  W�X�o�Z Z  \Z o�k�]�m  a�U�Z g�a�U�]�` Y ]��f�V q�]�f�V _�Y  ]�[ a�X�o�p c X�^3V Y p  U�V [ a�U�Z g�Z o�Z f�f�b,Z  [ ]�[ Y Z \b  ]  f�X�^3Z ����]�Z  ]�f�e,X�U�\�V d�]�X�f�f�b,Z  Y Z m�f�X�o�X�r ]�]  ̂[ ^3X�Z �  a�U�X�eZ [ [ ]�X�f�V o�p f�X��  g�Z ` Y Z o�p f�X�[ Y ] . �!i!Z  Y U�h3g�f�X  a�U�Z g�[ Y V ^ ]�Y p  h3[ a�Z m  X�U�r V f�]�c V d�]�]  f�Z]�g�h3l*Z �  ̂  f�X�r h  [ X  ̂ U�Z \Z f�Z \  ̂  � Y X�\  f�V a�U�V ^ o�Z f�]�] .� X�i!g�V _�Y [ `  f�X�^3b,Z  ]  X�Y m�X�g�` Y  ^  [ Y X�U�X�fEh  [ Y V U�bjZ  a�U�X�W�o�Z \�b , [ ^ ` c V f�f�bjZ  [  a�X�[ Y U�X�Z f�]�Z \U�V [ a�U�Z g�Z o�Z f�f�b,m  [ ]�[ Y Z \ . �MV  X�g�f�X��  ]�c  Y V k�]�m  a�U�X�W�o�Z \  \�b  X�[ Y V f�X�^ ]�\[ `  ]  a�X�a�b,Y V Z \[ `  g�V Y pX�Y ^3Z Y b  ]  U�Z �*Z f�]�` , a�X�[ Y V ^ ]�Y p  � k3[ a�Z U�]�\Z f�Y b , a�U�Z g�o�X�ij]�Y p  f�X�^ bjZ  ]�g�Z ] .nMU�Z g�[ Y V ^ ]�\  [ Z W�Z  U�V [ a�U�X�[ Y U�V f�Z f�fEh3_  [ ]�Y h3V d�]�_ , k3X�r g�V  a�U�Z g�a�U�]�` Y ]�_  � Y X  \X�ijZ Y  W�bjY p  W�V f�k  [\f�X�ijZ [ Y ^3X�\  e,]�o�]�V o�X�^ , [ Z Y p  \�V r V c ]�f�X�^ , [ Z Y p  [ k3o�V g�[ k3]�m  a�X�\�Z l*Z f�]�� , [ Z Y p  W�V f�k�X�\�V Y X�^ ,\f�X�ijZ [ Y ^3X  k3X�f�Y U�X�o�p f�X -a�U�X�aEh [ k�f�b,m  a�h3f�k3Y X�^  ^  \Z Y U�X�a�X�o�]�Y Z f�Z  ]  Y .a . f�h3ijf�X  ]�\�Z Y pd�Z f�Y U�V o�]�c X�^ V f�f�X�Z  m�U�V f�]�o�]�l�Z   g�V f�f�b,m  g�o�`  a�U�X�^ Z g�Z f�]�`  g�V o�p f�Z ����Z r X  V f�V o�]�c V  ]  a�X�o�h q�Z f�]�`X�Y q�Z Y f�X�[ Y ] .�MV  g�V f�f�X�\  � Y V a�Z  a�U�Z g�a�X�o�V r V Z Y [ ` ,  q�Y X   h3ijZ  U�Z ��Z f  ^3X�a�U�X�[  X�U�r V f�]�c V d�]�]  U�V W�X3Y b ,a�U�Z g�a�U�]�` Y ]�` , a�U�X�o�X�ijZ f�V  [ Z Y p , U�V c \�Z l*Z f�b  o�X�k3V o�p f�bjZ  W�V c b  g�V f�f�bjm ,  a�U�X�^3Z g�Z f�b  o�]�f�]�]  [ ^3` c ]  ]Y .a . nMU�Z g�[ Y V ^3]�\  [ m�Z \V Y ]�q�f�X  U�V W�X�Y h  a�U�Z g�a�U�]�` Y ]�`  ̂  ̂ ]�g�Z  [ o�Z g�h _�l*Z �  ̂ a�X�o�f�Z  ̂3X�c \�X�i!f�X��  [ m�Z \�b .

(
� ]�V r U�V \\V  1)
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� ]�V r U�V \�\V  1

� {       d�Z f�Y U�V o�p f�bj�  X�e,]�[{Mn       X�Y g�Z o�Z f�]�Z  a�U�Z g�a�U�]�` Y ]�`
�����

    o�X�k3V o�p f�V `  W�V c V  g�V f�f�b,m
�����

    d�Z f�Y U�V o�p f�V `  W�V c V  g�V f�f�b,m
� o�Z g�h3_�l*V `  a�U�X�W�o�Z \V  ^  U�V c ^ Z U�Y bj^3V f�]�]  a�U�Z g�a�U�]�` Y ]�`  - X�a�U�Z g�Z o�Z f�]�Z  ]�f�e,X�U�\�V d�]�X�f�f�b,ma�X�Y X�k�X�^  g�V f�f�b,m . �MX  \X�ijf�X  c V \Z Y ]�Y p , q�Y X  ^  a�X�g�V ^3o�` _�l*Z \  W�X�o�p ��]�f�[ Y ^3Z  [ o�h3q�V Z ^  Y U�Z W�h3Z Y [ `X�U�r V f�]�c X�^ bj^ V Y p  d�Z f�Y U�V o�]�c X�^3V f�f�X�Z   m�U�V f�]�o�]�l*Z  g�V f�f�bjm  g�o�`  a�U�X�^3Z g�Z f�]�`  V f�V o�]�c V , [ W�X�U�V[ Y V Y ]�[ Y ]�k3] , a�X�o�h q�Z f�]�`  X�Y q�Z Y X�^ . 

� V c \�Z l*Z f�]�Z  g�V f�f�X�r X  m�U�V f�]�o�]�l�V , q�V l�Z  ^3[ Z r X  U�Z ��V Z Y [ `  ^d�Z f�Y U�V o�p f�X�\  X�e]�[ Z  X�U�r V f�]�c V d�]�] .��Z a�Z U�p  X  f�Z a�X�[ U�Z g�[ Y ^3Z f�f�X��  X�U�r V f�]�c V d�]�]  [ V \X�r X  [ W�X�U�V . ��g�Z [ p , a�U�]  f�V o�]�q�]�]  W�b,[ Y U�bjmk�V f�V o�X�^  [ ^ ` c ]  \�X�i!f�X  a�U�Z g�o�X�ij]�Y p  a�U�` \X�Z  X�W�U�V l*Z f�]�Z  k  o�X�k�V o�p f�bj\  W�V c V \  g�V f�f�b,m  ]  a�X�o�h3q�Z f�]�Zf�Z X�W�m�X�g�]�\b,m  g�V f�f�b,m  (online U�Z i!]�\ ), ]�[ a�X�o�p c X�^ V f�]�Z  a�X�q�Y b  (offline U�Z i!]�\ ), ]  \f�X�r X�Z  g�U�h3r X�Z ,f�X  f�V ]�W�X�o�Z Z  [ X�^ U�Z \Z f�f�X�Z  ]  a�U�X�g�h k�Y ]�^ f�X�Z  U�Z ��Z f�]�Z  a�U�Z g�[ Y V ^3o�` Z Y [ `  ̂  ]�[ a�X�o�p c X�^ V f�]�]  [ U�Z g�[ Y ^U�Z a�o�]�k�V d�]�] .

�MZ  W�h3g�Z \  X�[ Y V f�V ^3o�]�^ V Y p [ `  f�V  ^ X�a�U�X�[ V m  X�U�r V f�]�c V d�]�]  U�Z a�o3]�k�V d�]�] , X  k�X�Y X�U�b,m  f�V a�]�[ V f�Xf�Z \V o�X  o�]�Y Z U�V Y h3U�b  [1,2], ]  [ Y V Y Z � . 
� h3g�Z \  [ q�]�Y V Y p , q�Y X  f�V �*]  g�V f�f�b,Z  d�Z f�Y U�V o3]�c X�^3V f�f�b , ]  \ba�X�g�X���o�]  k  Y X�\h , f�V  q�Z \  X�[ Y V f�X�^3]�\�[ ` .

� X�W�U�V ^  ]�f�e,X�U�\�V d�]�_  ^  d�Z f�Y U�V o�]�c X�^3V f�f�X�Z  m�U�V f�]�o�]�l�Z , X�[ Y V Z Y [ `  U�Z ��]�Y p  ^ X�a�U�X�[  Xg�X�[ Y ]�ijZ f�]�]  U�Z V o�p f�X�r X  ^3U�Z \�Z f�]  X�Y ^ Z Y V  [ ]�[ Y Z \�b  (W�V c b  g�V f�f�bjm ) f�V  c V a�U�X�[ b  a�X�o�p c X�^3V Y Z o�Z � .{MY q�Z Y f�X�[ Y p , X�W�U�V W�X�Y k�V  ]  V f�V o�]�c  g�V f�f�b,m  g�X3o�i!f�b  a�U�X�^ X�g�]�Y p [ `  ^3X  ^ U�Z \Z f�f�b,m  U�V \�k�V mh3g�X�^3o�Z Y ^ X�U�` _�l�]�m  a�X�[ Y V ^ o�Z f�f�bj\  d�Z o�` \ , f�X  q�Y X  \X�ijf�X  c V \Z Y ]�Y p  [  h3^ Z U�Z f�f�X�[ Y p _  Y V k  � Y X  Y X ,q�Y X  ̂3U�Z \�`  c V g�Z U�ijk�]  f�V g�X  [ Y U�Z \]�Y p [ `  \�]�f�]�\]�c ]�U�X�^3V Y p . 
� V k  i!Z  \X�ijf�X  � Y X  X�[ h3l*Z [ Y ^3]�Y p  ̂  h3ijZ[ h3l*Z [ Y ^3h3_�l�]�m  [ ]�[ Y Z \�V m  ]�o3]  r g�Z  ]�[ k�V Y p  ^ X�c \X�ijf�X�[ Y ]  X�a�Y ]�\]�c V d�]�] . �MV ]�W�X�o�Z Z  q�V [ Y X^3[ Y U�Z q�V _�l*]���[ `  \Z m�V f�]�c \  a�X�o�h q�Z f�]�`  g�V f�f�b,m  \�X�i!f�X  a�U�Z g�[ Y V ^ ]�Y p  ^  ^3]�g�Z  [ o�Z g�h3_�l*Z �  [ m�Z \b

(
� ]�V r U�V \\V  2)
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� ]�V r U�V \�\V  2

� \Z _�Y [ `  U�V c o�]�q�f�bjZ , f�X�^3b,Z  Y Z m�f�X�o�X�r ]�]  ̂ Z g�Z f�]�`  ]  m�U�V f�Z f�]�`  [ Y V Y ]�[ Y ]�k3] . � X�i!f�X  X�Y \Z Y ]�Y pY Z m�f�X�o�X�r ]�_  (OLAP – Online analytical processing ) [3,4,5], f�X  X�f�V  W�X�o�Z Z  a�X�g�m�X�g�]�Y  k  [ W�X�U�h[ Y V Y ]�[ Y ]�k3] , f�V  X�[ f�X�^ Z  ]�\Z _�l*Z ��[ `  ]�f�eX�U�\V d�]�] , k3X�r g�V  [ Y U�X�` Y [ `  \f�X�r X�\Z U�f�b,Z  ‘ k�h3W�b ’  g�V f�f�b,m ,]�c \Z U�Z f�]�`  k3X�Y X�U�b,m  Z [ Y p  a�V U�V \�Z Y U�b , V  f�V  a�Z U�Z [ Z q�Z f�]�]  ]�c \�Z U�Z f�]��  f�V m�X�g�` Y [ `  ]�f�Y Z U�Z [ h _�l�]�Zc f�V q�Z f�]�` , a�U�]  X�a�U�Z g�Z o�Z f�f�b,m  ̂ m�X�g�f�b,m  a�V U�V \Z Y U�V m . 
� k3V i!Z \ , f�V [  ]�f�Y Z U�Z [ h3Z Y  X�W���Z \  a�U�X�g�V i  Y X�r X]�o�]  ]�f�X�r X  a�U�X�g�h k�Y V  ^3X  ^3U�Z \Z f�] . 

� V f�f�bjZ  \X�ijf�X  X�U�r V f�]�c X�^3V Y p  ^  ^3]�g�Z  g�^ h3m�\Z U�f�X�r X  ‘ k�h3W�V ’ .
(
� ]�V r U�V \\V  3)

� ]�V r U�V \�\V  3

��V q�Z \  i!Z  ]�c X�W�U�Z Y V _�Y [ `  Y V k3X�r X  U�X�g�V  Y Z m�f�X�o�X�r ]�] ?  �MZ [ X�\�f�Z f�f�X , q�Y X  X�f�]  Y V k  ijZ  U�Z ��V _�Y  a�X[ ^3X�Z \h  X�g�]�f  ]  Y X�Y  ijZ  ̂ X�a�U�X�[   X�U�r V f�]�c V d�]�]  m�U�V f�Z f�]�`  ]  \�]�f�]�\�]�c V d�]�]  ̂3U�Z \�Z f�]  g�X�[ Y h a�V .�MV g�X  c V \Z Y ]�Y p , q�Y X  a�U�]  ̂ [ Z \  [ ^ X�Z \  a�U�Z ]�\h3�*Z [ Y ^3Z  X�f�]  [ X�^ Z U��*Z f�f�X  f�Z  a�X�g�m�X�g�` Y  k  [ ]�[ Y Z \V \X�a�Z U�V Y ]�^3f�X��  X�W�U�V W�X�Y k3]  Y U�V f�c V k3d�]��  (OLTP - Online Transaction Processing) [3, 4,5] r g�ZY U�Z W�h3Z Y [ `  ̂  U�Z V o�p f�X�\  \�V �*Y V W�Z  ̂ U�Z \�Z f�]  X�W�U�V W�V Y b,^3V Y p  X�r U�X�\�f�X�Z  k3X�o�]�q�Z [ Y ^3X  Y U�V f�c V k�d�]��  ]  ̂  Y Xi!Z  ̂3U�Z \�`  ̂3b,g�V ^3V Y p  X�Y q�Z Y b  ]  a�U�X�^ X�g�]�Y p  f�Z X�W�m�X�g�]�\b,�  V f�V o�]�c .nMX�[ Y V ^3]�\  X�g�]�f  f�Z W�X�o�p �*X��  � k3[ a�Z U�]�\Z f�Y , k3X�Y X�U�bj�   f�V ^3Z g�Z Y  f�V [  f�V  ̂ a�X�o�f�Z  ̂ X�c \X�ijf�bj�  aEh Y pU�Z �*Z f�]�`  a�X�[ Y V ^3o�Z f�f�X��  a�U�X�W�o�Z \b .nMU�Z g�a�X�o�X�ij]�\ , k  U�V [ [ \�X�Y U�Z f�]�_  g�^ Z  Y V W�o�]�d�b . �,Y X  \�X�r h3Y  W�bjY p  f�X�\�Z U�V  [ q�Z Y X�^  (Y V W�o�]�d�V
temp1 a�X�o�Z  ID) ]  ]�m   X�W�X�U�X�Y  (Y V W�o�]�d�V  temp2) ]�o�]  X�a�]�[ V f�]�Z  a�U�X�g�h3k3Y V  ]  k�X�o�]�q�Z [ Y ^ X  a�U�X�g�V i  a�XU�Z r ]�X�f�V \ , [ X�X�Y ^3Z Y [ Y ^ Z f�f�X  ]  \f�X�r X�Z  g�U�h3r X�Z . ��X  Z [ Y p , ]�\�Z Z \  ^ a�X�o�f�Z  Y ]�a�]�q�f�bj� ,
“ f�X�U�\V o�]�c X�^ V f�f�bj� ”  e,U�V r \Z f�Y  W�V c b  g�V f�f�b,m .( 

� ]�V r U�V \�\V  4)

� ]�V r U�V \�\V  4
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� V k3X��  i!Z  c V a�U�X�[  Y ]�a�]�q�Z f  ̂  a�X�g�X�W�f�X��  [ ]�Y h3V d�]�] ? �MV  � Y X3Y  ̂ X�a�U�X�[  X�g�f�X�c f�V q�f�X�r X  X�Y ^ Z Y V  g�V Y pf�Z  a�U�Z g�[ Y V ^3o�` Z Y [ `  ^ X�c \X�ijf�bj\ , f�X  \�X�i!f�X  a�U�Z g�a�X�o�X�i!]�Y p , q�Y X  f�V ]�W�X�o�Z Z  ^3Z U�X�` Y f�b,\  ` ^ o�` Z Y [ `
(]�[ m�X�g�`  ]�c  U�V [ [ \X�Y U�Z f�f�X�r X  f�V \]  k3X�f�k3U�Z Y f�X�r X  eU�V r \�Z f�Y V ) a�X�o�h3q�Z f�]�Z  [ h3\\  ]�c  Y V W�o�]�d�b  temp2[ r U�h3a�a�]�U�X�^3V f�f�b,m  a�X  ID ]�c  Y V W�o�]�d�b  temp1.� Y X  i!Z  \X�ijf�X  a�U�Z g�o�X�i!]�Y p  g�o�`  \�]�f�]�\�]�c V d�]�]  ^3U�Z \�Z f�]  c V a�U�X�[ V  ^  [ o�h3q�V Z  Y V k3X�r X  c V a�U�X�[ V .
� b,o�X  U�Z ��Z f�X  a�U�]�\�Z f�]�Y p   [ o�Z g�h3_�l*Z Z , ̂ ^3Z [ Y ]  ̂3U�Z \Z f�f�h3_  Y V W�o�]�dEh  test, a�X�\�Z [ Y ]�Y p  Y h g�V  g�V f�f�b,Za�U�Z g�b,g�h3l*Z r X  c V a�U�X�[ V , ]  c V Y Z \  ]�[ a�X�o�p c X�^3V Y p  X�W�b,q�fEh _  ̂ bjW�X�U�k�h  ]�c  ̂3U�Z \�Z f�f�X��  Y V W�o�]�d�b .

�M]�i!Z  a�U�]�^3X�g�]�Y [ `  Y V W�o�]�d�V  U�Z c h o�p Y V Y X�^  ]  [ V \  script f�V  sql [6] (a�U�X�Y Z [ Y ]�U�X�^ V f�X  f�V  Microsoft
SQL Server ).

/* z N�� � P�L�R�w  
O�P���t�R�Q

  */
CREATE TABLE [dbo].[temp1] (

[ID] [int] NOT NULL ,
[Description] [varchar] (50) NULL

) ON [PRIMARY]
GO
CREATE TABLE [dbo].[temp2] (

[ID] [int] NOT NULL ,
[Amount] [money] NULL

) ON [PRIMARY]
GO
CREATE TABLE [dbo].[test] (

[uid] [uniqueidentifier] NOT NULL ,
[ID] [int] NOT NULL ,
[Amount] [money] NULL ,
[Description] [varchar] (50) NULL

) ON [PRIMARY]
GO
ALTER TABLE [dbo].[temp1] WITH NOCHECK ADD

CONSTRAINT [PK_temp1] PRIMARY KEY  NONCLUSTERED
(

[ID]
)  ON [PRIMARY]

GO
 CREATE  INDEX [IX_ID] ON [dbo].[temp2]([ID]) ON [PRIMARY]
GO
 CREATE  INDEX [IX_uid] ON [dbo].[test]([uid]) ON [PRIMARY]
GO
 CREATE  INDEX [IX_ID] ON [dbo].[test]([ID]) ON [PRIMARY]
GO

/* 
� P���N�tEL�S�w �

 
O�P���tER�Q�y

 � P�LEL�y��jR  */
declare @constant  int
set     @constant = 10000  /* 

� � w z �  
����P�� y*x�P�w �

 
� L�P�vEw L�R�w

 
��N�L z O�P�L�O�y  */

set nocount on
create table #temp1(ID Int)
declare @counter int

set @counter = 1
while @counter <= @constant



Georgian Electronic Scientific Journal: Computer Sciences and Telecommunication #1-2002

36

  begin
   insert #temp1(ID) values(@counter)
   set @counter = @counter + 1
  end

insert into temp1(ID, Description)
select ID, 'test' + convert(varchar(50), ID) as Description from #temp1
drop table #temp1
set nocount off

set nocount on
create table #temp2(ID Int, Amount money)
declare @counter int,
        @counter_ins int

set @counter = 1
while @counter <= @constant
  begin
   set @counter_ins = 1
   while @counter_ins <= 10
    begin
     insert #temp2(ID, Amount) values(@counter, rand(@counter_ins)*@counter)
     set @counter_ins = @counter_ins + 1
    end
   set @counter = @counter + 3
  end

insert into temp2(ID, Amount)
select ID, Amount from #temp2
drop table #temp2
set nocount off

/* 
x�N�� �EP�� w L�R�w

  
R�L��jN�� �jP�Q�R�R

 
��w �

 
R z ��N�t � � N�x�P�L�R�S  

x��Ew �jw L�L�y*�
 
O�P���tEREQ

 */
select t1.ID, t2.Amount, t1.Description from
(
 (select ID, Description from temp1) t1 inner join
  (select ID, sum(Amount) as Amount from temp2 group by ID) t2
   on t1.ID = t2.ID
)
/* 
x�N�� �EP�� w L�R�w

  
R�L��jN�� �jP�Q�R�R

 z  
R z ��N�t � � N�x�P�L�R�w �  

x��Ew �jw L�L�y*�
 
O�P���tEREQ

 */
set nocount on
declare @uid uniqueidentifier
set @uid = newid()
insert into test(uid, ID, Amount, Description)
select @uid as uid, t1.ID, t2.Amount, t1.Description from
(
 (select ID, Description from temp1) t1 inner join
  (select ID, sum(Amount) as Amount from temp2 group by ID) t2
   on t1.ID = t2.ID
)
set nocount off
select *  from test where uid = @uid
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T X�Y  U�Z c h3o�p Y V Y b  � k3[ a�Z U�]�\Z f�Y V : (��V W�o�]�d�V  1)

@constant c V a�X�o�f�Z f�]�Z
temp1

c V a�X�o�f�Z f�]�Z
temp2

c V a�X�o�f�Z f�]�Z   test select
‘ join’

select test

10000 15 [ Z k�h3f�g 16 [ Z k�h3f�g 1 [ Z k . 1[ Z k . 1[ Z k .
100000 24 [ Z k�h3f�g 55 [ Z k�h3f�g 22 [ Z k . 13[ Z k . 9[ Z k .
1000000 2\ . 26 [ Z k . 7\ . 57 [ Z k . 7\ . 30 [ Z k . 5\  2[  top

100000
26[
top 100000��V W�o�]�d�V  1

nMZ U�^3b,�  [ Y X�o�W�Z d  Z [ Y p  k�X�o�]�q�Z [ Y ^ X  X�W�U�V W�V Y b,^3V Z \b,m  [ Y U�X�k , [ Y X�o�W�d�b  [ X  ̂ Y X�U�X�r X  a�X  q�Z Y ^3Z U�Y b,�
- ^ U�Z \`  c V a�X�o�f�Z f�]�`  [ X�X�Y ^ Z Y [ Y ^3h3_�l�]�m  Y V W�o�]�d , q�Z Y ^ Z U�Y bj�  ]  a�` Y b,�  – ^ U�Z \` , c V Y U�V q�Z f�f�X�Z  f�V^3b,g�V q�h  U�Z c h3o�p Y V Y X�^  W�Z c  ]�[ a�X�o�p c X�^3V f�]�`  ]  [  a�U3]�\Z f�Z f�]�Z \  ̂ U�Z \Z f�f�b,m  Y V W�o3]�d   [ X�X�Y ^3Z Y [ Y Z f�f�X .��Z [ Y ]�U�X�^ V f�]�Z  a�U�X�^ X�g�]�o�X�[ p  f�V  n �  [ X  [ o�Z g�h3_�l�]�\]  m�V U�V k3Y Z U�]�[ Y ]�k3V \] :V a�a�V U�V Y f�V `  a�o�V Y eX�U�\V : \V Y Z U�]�f�[ k3V `  a�o�V Y V  MSI K7Pro2-A (MS 6330) , a�U�X�d�Z [ [ X�U  AMD Athlon
(Thunderbird) 650Mh, ijZ [ Y k�]��  g�]�[ k  Qvantum Fireball  LB/15GB/, {M���  128 Mb.a�U�X�r U�V \�\f�X�Z  X�W�Z [ a�Z q�Z f�]�Z :  { �  Windows 98, MS SQL Server 7.0

� c  a�U�]�^ Z g�Z f�f�b,m  U�Z c h3o�p Y V Y X�^  ̂ ]�g�f�X , q�Y X  a�U�]  h3^ Z o�]�q�Z f�]�]  k3X�o�]�q�Z [ Y ^3V  X�W�U�V W�V Y bj^ V Z \�bjm[ Y U�X�k  a�U�]  a�X�^3Y X�U�` _���]�m�[ `  c V a�U�X�[ V m , d�Z o�Z [ X�X�W�U�V c f�X  ̂3^ X�g�]�Y p  ̂ U�Z \Z f�f�b,Z  Y V W�o�]�d�b .nMU�X�^3Z g�Z f�]�Z  � Y X�r X  Y Z [ Y V , a�U�]�^3Z o�X  f�V  \�bj[ o�p  X�W  X�U�r V f�]�c V d�]�]  a�U�X�\�Z i!h3Y X�q�f�X�r X  c ^3Z f�V  ̂a�U�Z g�b,g�h3�*Z �  [ m�Z \�Z  (
� ]�V r U�V \\V  5)

� ]�V r U�V \�\V  5

� X�ijf�X  c V \Z Y ]�Y p  ]�c  a�U�V k3Y ]�k3] ,  q�Y X  U�V c h3\f�X�Z   ]�[ a�X�o�p c X�^ V f�]�Z  g�V f�f�X�r X  a�X�g�m�X�g�V , a�U3]�f�Z [ o�Xf�Z \V o�X  a�X�o�p c b , [ ]�[ Y Z \�V  [  X�q�Z f�p  W�X�o�p �*]�\  ^ U�Z \Z f�Z \  X�Y ^3Z Y V  [ Y V o�V  ^3a�X�o�f�Z  a�U�]�Z \o�Z \�X��  ]  f�Zg�V ^ V o�V  [ W�X�] .� V o�Z Z  a�U�]�^ X�g�]�Y [ `  X�g�]�f  ]�c  ̂3X�c \�X�i!f�b,m  aEh Y Z �  ̂ f�Z g�U�Z f�]�`  ]  ]�[ a�X�o�p c X�^3V f�]�`  g�V f�f�X�r X  a�X�g�m�X�g�V .
1. 
T bj` ^ o�Z f�]�Z  k3U�]�Y ]�q�Z [ k�]�m  a�U�X3d�Z g�h3U  ]  c V a�U�X�[ X�^  – ^ bja�X�o�f�Z f�]�Z  k3X�Y X�U�b,m  f�Z X�W�m�X�g�]�\X  g�o�`a�X�o�h3q�Z f�]�`  ]�[ m�X�g�f�X�r X  \�V Y Z U�]�V o�V  g�o�`  a�X�[ o�Z g�h3_��*Z �  X�W�U�V W�X�Y k�]  ]�o�]  a�X�o�h q�Z f�]�`  X�Y q�Z Y f�X�[ Y ] .

2. 
� X�[ Y V ^ o�Z f�]�Z  a�X�o�f�X�r X  [ a�]�[ k3V  X�W�f�V U�h3i!Z f�f�b,m  f�V  a�U�Z g�bjg�h l*Z \  � Y V a�Z  “ c V a�U�X�[ X�^ ”  [  h3k�V c V f�]�Z \]�m  \V [ [  (\�V [ [ V  Z [ Y p  d�Z f�V  U�Z V o�]�c V d�]�]  k3X�f�k3U�Z Y f�X�r X  c V a�U�X�[ V ), ^  f�Z Z  \�X�r h3Y  ^ m�X�g�]�Y p  ^3U�Z \�`^3b,a�X�o�f�Z f�]�` , ̂3U�Z \�`  ]�[ a�X�o�p c X�^3V f�]�`  a�U�X�d�Z [ [ X�U�V , k3X�o�]�q�Z [ Y ^3X  X�a�Z U�V d�]�]  ̂ ^3X�g�V  ̂ bj^ X�g�V  ]  Y .a .

3. 
� X�W�V ^ o�Z f�]�Z  [ a�Z d�]�V o�p f�X�r X , g�o�`  ^ Z g�Z f�]�`  [ Y V Y ]�[ Y ]�k3]  k�X�g�V  ^  k3U�]�Y ]�q�Z [ k3]�Z  c V a�U�X�[ b . 

� X�g�Vk�X�Y X�U�b,�  W�h g�Z Y  [ X�m�U�V f�` Y p  o�X�r  a�U�]  X�W�U�V ��Z f�]�]  k  g�V f�f�b,\  c V a�U�X�[ V \ .
4. �Mf�V o�]�c  [ Y V Y ]�[ Y ]�k3] . 

T bj` ^ o�Z f�]�Z  f�V ]�W�X�o�Z Z  ]�[ a�X�o�p c h3Z \b,m  c V a�U�X�[ X�^ .
5. nMX�o�h3q�Z f�]�Z  U�Z c h3o�p Y V Y X�^  ]  ̂ f�Z g�U�Z f�]�Z  ̂3U�Z \�Z f�f�bjm  Y V W�o�]�d .

� V o�Z Z  a�U�]�^ X�g�]�Y [ `  ̂3X�c \�X�i!f�V `  U�Z V o�]�c V d�]�`  g�V f�f�X�r X  V o�r X�U3]�Y \V  g�o�`  Microsoft SQL Server.
/*  [ k3U�]�a�Y  * /
/*  z N�� � P�L�R�w  

O�P���t�R�Q
 � tES  z N����EP�L�w LER�S  z O�P3O�R z O�R �ER  * /

CREATE TABLE [dbo].[Analyse_Log] (
[ID] [int] IDENTITY (1, 1) NOT NULL ,



Georgian Electronic Scientific Journal: Computer Sciences and Telecommunication #1-2002

38

[When_Started] [datetime] NULL ,
[When_Ended] [datetime] NULL ,
[Who] [varchar] (50) NOT NULL ,
[What] [int] NOT NULL

) ON [PRIMARY]
GO
CREATE TABLE [dbo].[DB_Elements] (

[ID] [int] NOT NULL ,
[DB_EL_Name] [varchar] (50) NOT NULL ,
[DB_EL_ID] [int] NULL ,
[Criterion_Weight] [money] NOT NULL ,
[DB_EL_TYPE_ID] [int] NOT NULL

) ON [PRIMARY]
GO
CREATE TABLE [dbo].[DB_Elements_Types] (

[ID] [int] NOT NULL ,
[ElName] [varchar] (50) NOT NULL

) ON [PRIMARY]
GO
ALTER TABLE [dbo].[DB_Elements] WITH NOCHECK ADD

CONSTRAINT [DF_DB_Elements_Criterion_Weight] DEFAULT (0) FOR
[Criterion_Weight],

CONSTRAINT [PK_DB_Elements] PRIMARY KEY  NONCLUSTERED
(

[ID]
)  ON [PRIMARY]

GO
ALTER TABLE [dbo].[DB_Elements_Types] WITH NOCHECK ADD

CONSTRAINT [PK_DB_Elements_Types] PRIMARY KEY  NONCLUSTERED
(

[ID]
)  ON [PRIMARY]

GO

 CREATE  INDEX [IX_DB_EL_ID] ON [dbo].[DB_Elements]([DB_EL_ID]) ON [PRIMARY]
GO
/*  
� �EN�Q�w � ���EP  

� P���N�tEL�w L�R�S
 
�3L�R ��P�t

�
L�y��jR

 
R � w L�O3R �jR ��P�O�N��EP��jR  

� �EREO�R�vEw z ��R��  
� P�� �EN z N�x  * /

CREATE PROCEDURE SET_DB_ELEMENTS_ID
AS
SET NOCOUNT ON

BEGIN TRAN UPD_EL_ID
UPDATE DB_Elements
SET DB_EL_ID = OBJECT_ID(DB_EL_Name)

IF @@ERROR <> 0 GOTO ROLL_BACK
COMMIT TRAN DB_EL_ID

SET NOCOUNT OFF
RETURN(0)

ROLL_BACK:
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ROLLBACK TRAN UPD_EL_ID
RETURN(1)

/*  
��N �  � N���P�x�tES�w �jy��  

x
 
� �EREO�R�vEw z ��R�w  

� P�� �EN z y  * /
SET NOCOUNT ON
DECLARE @trans_id INT,
                   @object_id INT

SET @object_id = 741577680 -- h3f�]�k�V o�p f�b,�  ]�g�Z f�Y ]�e]�k3V Y X�U
INSERT INTO Analyse_Log(When_Started, Who, What)
VALUES(getdate(), system_user, @object_id)
SET @trans_id = @@identity

-- c V a�U�X�[ , k3X�Y X�U�bj�  X�[ Y V Z Y [ `  f�Z ]�c \�Z f�f�bj\
select top 100 t1.ID, t2.Amount, t1.Description from
(
 (select ID, Description from temp1) t1 inner join
  (select ID, sum(Amount) as Amount from temp2 group by ID) t2
   on t1.ID = t2.ID
)

UPDATE  Analyse_Log
SET When_Ended = getdate()
WHERE ID = @trans_id
SET NOCOUNT OFF
RETURN(0)

nMX�[ o�Z  a�U�X�^ Z g�Z f�]�`  a�Z U�^3b,m  Y U�Z m  aEh f�k�Y X�^  V o�r X�U�]�Y \�V  [ o�Z g�h3Z Y  V f�V o�]�c  [ Y V Y ]�[ Y ]�k3]  ]  f�V  X�[ f�X�^ Za�X�o�h3q�Z f�f�X��  ]�f�e,X�U�\�V d�]�]  ̂3f�Z g�U�Z f�]�Z  ̂3U�Z \�Z f�f�bjm  Y V W�o�]�d .

T
 g�V o�p f�Z ���*Z \ , ^3a�X�o�f�Z  ^3X�c \�X�i!f�X  ]  a�X�o�Z c f�X  [ X�[ Y V ^ o�Z f�]�Z  [ a�Z d�]�V o�]�c ]�U�X�^ V f�f�b,m ,V ^3Y X�\�V Y ]�q�Z [ k�]�m  [ U�Z g�[ Y ^  ̂3f�Z g�U�Z f�]�`  h3k�V c V f�f�b,m  ̂3X�c \�X�i!f�X�[ Y Z �  h ^3Z o�]�q�Z f�]�`  [ k�X�U�X�[ Y ]  g�X�[ Y h3a�V .

�*�
 � LEO�w �EL�w O .nMX�r X�^ X�U�]�\  X�W  

� f�Y Z U�f�Z Y . �MZ [ X�\�f�Z f�f�X  � Y X  q�h3g�X  g�^3V g�d�V Y X�r X  ^3Z k3V  k3X�Y X�U�X�Z  a�X�g�V U�]�o�V  f�V \k�X�\�a�p _�Y Z U�]�c V d�]�` . 
� Y X  � Y X  – g�o�`  f�Z k�X�Y X�U�b,m  U�V c ^ o�Z q�Z f�]�Z , [ U�Z g�[ Y ^ X  c V U�V W�V Y bj^ V Y p  g�Z f�p r ] ,^3X�c \�X�i!f�X�[ Y p  c V ^ X�Z ^3b,^3V Y p  f�X�^ bjZ  U�b,f�k�]  (U�Z k�o�V \�V ), g�o�`  g�U�h3r ]�m  f�V ��Y ]  [ a�h Y f�]�k�V  i!]�c f�] , g�U�h3r V  ]\f�X�r X�Z  g�U�h3r X�Z , f�X  ̂ [ Z  U�V c f�X�X�W�U�V c ]�Z  \�X�i!f�X  c V k�o�_�q�]�Y p  ̂  g�^ Z  ̂ X�c \X�ijf�X�[ Y ]  : a�U�Z g�X�[ Y V ^ o�` Y p  ]a�X�o�h3q�V Y p  ]�f�e,X�U�\�V d�]�_ . (

� ]�V r U�V \�\V  6)

� ]�V r U�V \�\V  6

� Z \  Y X  f�V a�X�\]�f�V Z Y  g�X�[ Y h3a  k  W�V c Z  g�V f�f�b,m . � X�i!f�X   a�U�X�g�X�o�ij]�Y p  a�U�X�^3Z g�Z f�]�Z  V f�V o�X�r ]�] , [ V \� f�Y Z U�f�Z Y  � Y X  e]�c ]�q�Z [ k�]��  h U�X�^3Z f�p , a�X�]�[ k�X�^ bjZ  [ ]�[ Y Z \b  a�X�U�Y V o�o�b  Y ]�a�V  www.yahoo.com,

� L�O�w �EL�w O
www, ftp, chat, irc,

forums, finger, email� .� .� .

�*N�t
�
� N�x�P�O�w t

�� � 	 
 � �  � � � � , � � � � � � ,� � � � �  � .� .�

� � � � � � � � �

� � � � � � � �  � � � � �
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www.av.com, www.google.com, � Y X  k�X�f�d�Z a�Y h3V o�p f�b,�  h3U�X�^3Z f�p  g�X�[ Y h3a�V  k  e]�c ]�q�Z [ k�X�\h
(
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