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1. 232&)&#"& 2 /" &1(0"0'&%"

/*",)!%! $#(&012$*(% + 3!4!2$!%! (2#5!, *(*6#$* 32#4 3*("#5$!%! 0*5&$!, $!"!0!

&4+728+!$#%* $! !5#9+!%$& 32*)#$& + 132!+"#$&#%* $! +(,9! #5$! *20!$&4!:&,. ;!

5! (# *(7<#(%+,+! 3*(%*,$$*%* +7+#=5!$# $! 32*)#$&, +(,9! 9*)3!$&, +(# 3*-

*(74$!%* 4!3*>+! 5! 2!4>&%! $! 6&4$#( &$%#"&0#$%$&%# (?@) 2#8#$&,.

A% (+*, (%2!$!, ?@ (&(%#)& (&"$* #+*"B&2!% – *% 2#8#$&# &43*"4+!$* *% *02!-

$&>#$ 62*C (3#:&!"&(%& + *20!$&4!:&,%!, 5* )!<!6$* &402!5#$! :,"*(%$! #9*(&(-

%#)!, 975#%* +(#9& + 9*)3!$&,%!, $! +(&>9& $&+!, +7+ +(&>9& *%5#"&, &43&%+! 32#-

5&)(%+!%! *% #=#5$#+$*%* &43*"4+!$# $! 2#41"%!%&%# *% 2!6*%!%! $! ?@ (&(%#)&.

-3*2#5 (745!%#", $! %#2)&$! "#9*(&(%#)!" – Arthur Roy Clapham [32], %*C 32#5-

(%!+",+! 9*)6&$!:&, *% .&4&>#(9& 9*)3*$#$%& & 6&*"*0&>#(9& 9*)3*$#$%& $!

#5$! (2#5!. - 2!4+&%&#%* $! %*+! 3*$,%&# (# 5*(%&0! 5* "=&+ *20!$&47)", 9*C%*

32#5*(%!+, +(&>9& +74)*=$*(%& 4! 2!4+&%&# & 1(7+728#$(%+!$#. A($*+!%#",% $!

#9*"*0&,%! – Eugene Odum [32], 5*2!4+&+! &5#,%!, 9!%* 32#5(%!+, #9*(&(%#)!%!

9!%* "*0&>#(9! #5&$&:!, 9*,%* +9"B>+! +(&>9& *20!$&4)&, +4!&)*5#C(%+!<& (& (

.&4&>#(9!%! C (2#5!. D! %!4& 6!4!, $&# (745!+!)# 3*$,%&#%* "?&4$#( @$%#"&0#$%$!

#9*(&(%#)!" (?@ (&(%#)!), 9*,%* +9"B>+! +(&>9& (7(%!+$& 9*)3*$#$%& $! ?@ (&(-

%#)&%# ("*20!$&4)&%#" $! ?@ #9*(&(%#)!%!), 9!9%* & +4!&)*5#C(%+&#%* ( 6&4$#(

(2#5!%! (".&4&>#(9!%! (2#5!" $! ?@ #9*(&(%#)&%#), 4! 5! )*=# 5! .1$9:&*$&2! & (#

2!4+&+! #5$! ?@ (&(%#)!. -745!+!$#%* $! #5$! 9*)3B%72$! ?@ (&(%#)! $# # #9+&-

+!"#$%$* $! (745!+!$#%* $! ?@ #9*(&(%#)!. D! >&(%!%! 9*)3B%72$! ?@ (&(%#)!,

(7(%*,<! (# *% %#E$*"*0&& & @'F 32*:#(&, C "&3(+! +2749!%! ( 9*$92#%$!%! 6&4$#(

(2#5! $! .&2)!%! &"& *20!$&4!:&,%!, 4! 9*,%* # 32#5$!4$!>#$!, 4! 5! )*=# + 2#41"-

%!% $! +4!&)*5#C(%+&# $! 5+#%# 5! (# 3*2!=5!% 1("*+&,, +*5#<& 5* (745!+!$# $!

(3#:&.&>$& 2#41"%!%&, 32&"*=&)& 4! 9*$92#%$!%! .&2)! &"& *20!$&4!:&,, 9*&%*

379 +*5,% 5* 2!4+&%&#%* $! ?@ (&(%#)!%!, 9!9%* & 5* 2#41"%!%&, 3*53*)!0!<& $#C-

$*%* 675#<* 1(7+728#$(%+!$#. ;! 2!4"&9! *% ?@ #9*(&(%#)!%!, $! >&(%!%! 9*)3B-

%72$! ?@ (&(%#)! C "&3(+!% 6&4$#( !$!"&%&:&%#, 9*&%* 5! $!(*>+!% .*2)&2!$#%*

$! 2#41"%!%&%#; "&3(+!% C *%$*8#$&#%* & +7432&#)>&+*(%%! $! 6&4$#( "&5#2&%#

97) 2#41"%!%&%#, 9*&%* ?@ (&(%#)!%! 32*&4+#=5!; "&3(+!% C 6&4$#( 2#8#$&,%! 4!

∗  !"#$%&$ '&(&)*+ # 5*9%*2 $! &9*$*)&>#(9&%# $!19&, 5*:#$% & 4!+.-9!%#52! "@$.*2)!:&*$$& %#E-

$*"*0&& & 9*)1$&9!:&&", %#".: 81-95-203, vkisimov@gmail.com; '!)#"&, -%#.!$*+! # 5*9%*2 3* &9*-

$*)&9!, 5*:#$% + 9!%#52! "@$.*2)!:&*$$& %#E$*"*0&& & 9*)1$&9!:&&"; %#". 81-95-533, 

stefs@cablebg.net . 04567849 : ;9<;9=>4:?9 @ ;9AB74: ?9 C;>:B49 C> 6>D>@>; E %(%# )002-

116/2008.
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2#&$=#$#2&$0 $! ?@ (&(%#)!%! ( *0"#5 (745!+!$# $! $*+& 2#41"%!%& *% 2!6*%!%! $!

(!)!%! ?@ (&(%#)!, ("1=#<& 4! 3*-#.#9%&+$* 15*+"#%+*2,+!$# $1=5&%# $! 6&4$#(!,

"&3(+!% & .*2)&%# 4! 5*37"$&%#"$* *61>#$&# $! 6&4$#( !$!"&%&:&%# & 6&4$#( "&-

5#2&%# 4! &43*"4+!$# $! +74)*=$*(%&%# & 2#41"%!%&%# $! ?@ (&(%#)!%!. G5$! *%

(7<$*(%&%# $! ?@ #9*(&(%#)!%! # 5! &)! &402!5#$ ?@ H#$%72 4! 9*)3#%#$%$*(%,

9*C%* 5! 132!+",+! +(&>9& +4!&)*5#C(%+&, $! ?@ (&(%#)&%# ("*20!$&4)&%#" $! ?@

#9*(&(%#)!%!) ( 6&4$#( (2#5!%! (".&4&>#(9!%! (2#5!" $! ?@ #9*(&(%#)&%#). G(%#(%-

+#$* #, ># ?@ #9*(&(%#)!%! %2,6+! 5! *(&012& +74)*=$*(%%! 4! 32#*62!41+!$#%* $!

0*"#)& 9*"&>#(%+! 9*23*2!%&+$& 5!$$& + 3*"#4$! &$.*2)!:&,, 6"!0*5!2#$&# $!

9*,%* 5! 675!% 32#532&#%& 3#>#"&+8& & #.#9%&+$& 6&4$#( 5#C$*(%&.  $#52,+!$#%*

$! ?@ #9*(&(%#)! # 57"70 32*:#( & &4&(9+! &4+728+!$#%* $! )$*0* !$!"&4&, 0*"#)&

&$+#(%&:&& & 3*(%*,$$& 1("*+&, 4! 5&$!)&>$& &4)#$#$&, 9!9%* +7+ .1$9:&*$&2!-

$#%* $! (!)!%! ?@ (&(%#)!, + $!(%2*C9!%! $! 0#$#2&2!$&%# 2#41"%!%&, %!9! & + 07+-

9!+*(%%! & 5&$!)&>$!%! *2&#$%!:&, $! *6("1=+!<&, & 132!+"#$(9&, #9&3 $! ?@

(&(%#)!%! & $! :,"*(%$*%* 6&4$#( 279*+*5(%+*.

?@ #9*(&(%#)!%! )*=# 5! (# 32#5(%!+& >2#4 2 +4!&)$* &$%#02&2!$& >!(%& –  !

"#"$%&' & (%)$*+ ,' -.&/%$%)$)."$ /.  !. F*+! &$%#02&2!$# $# # (!)* %#E$&-

>#(9* – $! $&+* @'F, $* # & $! 2!+$&<# 32*:#(&, & $! 2!+$&<# >*+#89& +4!&)**%-

$*8#$&,.

2. 03F#(0' #+ !+* !&)&.&#"G $&#'3!

*+ 1(% &'&#'#(0'

 ( /"*#&0 "#'&.",&#'#" 0"0'&%"

;! 5! 5*+#5!% 5* =#"!$&%# 2#41"%!%&, ?@ 32*#9%&%# %2,6+! 5! &$%#02&2!% 5!$$&%# &

32*:#(&%#, 9!9%* & &4&(9+!$&,%! & 32&*2&%#%&%# 97) &$.*2)!:&*$$*%* *(&012,+!-

$# $! *20!$&4!:&,%! & $#C$&%# *%5#"$& (%219%12$& 4+#$! [29]. F!4& 5#C$*(%, *%

(+*, (%2!$!, &4&(9+! (3#:&!"&4&2!$& $! )$*0* +&(*9* *20!$&4!:&*$$* 2!+$&<#

4$!$&, & 1)#$&,. ;! (7=!"#$&#, 3*+#>#%* .&2)& & &$(%&%1:&& (2#<!% %215$*(%& +

*20!$&4&2!$#%* & 132!+"#$&#%* $! %#4& 5#C$*(%&, 9!9%* & 32& $!)&2!$#%* $! 3*5-

E*5,<&%# E*2!, 9*&%* 5! &4+728+!% %*+!.

A20!$&4!:&&%# +(# 3*-5*62# 4!3*>+!% 5! 2!46&2!%, ># ?@ (&(%#)& &4&(9+!% )$*-

0* 3*+#># *% (!)*%* +$#52,+!$# $! (7*%+#%$!%! %#E$*"*0&,. D#*6E*5&) # 4!57"6*-

>#$ (%2!%#0&>#(9& 3*5E*5 97) &402!=5!$#%* $! ?@ 5#C$*(%%!, 9*C%* (# *%$!(, 9!9-

%* 5* %#E$*"*0&>$&%# 2#8#$&,, %!9! & 5* E*2!%!, 32*:#(&%# & *20!$&4!:&*$$!%!

91"%12!.

I*",%! $! H#$%72! 4! 9*)3#%#$%$*(% 3* 6&4$#( &$%#"&0#$%$*(% (H'?@) + *20!-

$&4!:&&%# # 5! $!32!+",+! &43*"4+!$#%* $! ?@ %#E$*"*0&&%#, 5! 5#.&$&2! (%!$5!2-

%&%# 4! 6&4$#( &$%#02&2!$# & 132!+"#$&#, 9!9%* & 5! *32#5#", 32&*2&%#%&%# $! ?@

32*#9%&, (+724!$& ( 5*2!4+&%&# $! ?@ (&(%#)!%! & $#C$&, 2#&$=#$#2&$0. J(3#E7% $!

?@ (&(%#)& 4!+&(& *% .*2)&2!$#%*, *20!$&4&2!$#%* & 132!+"#$&#%* $! H'?@ [29]. 

H'?@ &437"$,+! 9"B>*+! 2*", + (&$E2*$&4&2!$#%* $! ?@ &$&:&!%&+&. F*C 2#!"&-

4&2! +74)*=$*(%%! 4! (7%215$&>#(%+* )#=51 6&4$#( 32*:#(&%# & *6#5&$,+!$# $! ?@

32*#9%& ( :#" 32#)!E+!$# &437"$#$&#%* $! &4*"&2!$& & *02!$&>#$& ?@ 32&"*=#$&,.
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H'?@ 9**25&$&2! (745!+!$#%* & &437"$#$&#%* $! ?@ (%2!%#0&,. F*C 3*53*)!0!

*20!$&4!:&,%! + 132!+"#$&#%* & &437"$#$&#%* $! (7<#(%+1+!<&%# 4!5!>&, 9!%*

$!)!",+! 32*6"#)&%# & 3*+&8!+! #.#9%&+$*(%%! $! 2!6*%!%!. '**25&$&2!$#%* $!

5#C$*(%&%# 3* 6&4$#( !$!"&4 & *%>&%!$# 0!2!$%&2! 1(3#8$*%* 32#5!+!$# & &43*"4-

+!$# $! &$.*2)!:&,%! & 5*62&%# 32!9%&9& + 2!)9&%# $! :,"!%! *20!$&4!:&,, %!9! >#

5! (# 02!5& +72E1 1(3#E&%# & $!1>#$&%# 12*:&.

H'?@ 32#5(%!+",+! $!C-(&"$&,% &$(%21)#$%!2&1) 4! 3*53*)!0!$# %2!$(.#2! $!

4$!$&, & 4!(&"+!$# $! !$!"&%&>$&%# 1)#$&, + *20!$&4!:&,%! [30]. H'?@ 279*+*5&

& *61>!+! (3#:&!"&(%&%# 4! 32&5*6&+!$# $! $*+& (3*(*6$*(%&, 4! 2#!"&4&2!$# $!

&$*+!%&+$*(% & 32*,+! $! %+*2>#(%+*. H#$%727% # )$*0* +!=#$ & 4! 32#+27<!$#%*

$! !$!"&4! + 279*+*5#< .!9%*2 $! 5#C$*(%%!, 0!2!$%&2!< 3*-5*62* &43*"4+!$# $!

&$.*2)!:&,%! & 3*-+&(*9& $&+! $! +74+27<!#)*(% $! &$+#(%&:&&%#.

2.1. ):H?>E4 7 I5?BJ77 ?9 $1/"

K72+!%! (%739! + &402!=5!$#%* $! H'?@ # 5! (# 2!46#2# (7<$*(%%! $! *20!$&4!:&-

,%!, $#C$&%# 6&4$#( 32&*2&%#%&, &$.*2)!:&*$$&%# (%219%12& & 3*%*:&, +74)*=-

$*(%&%# 4! *6)#$ $! &$.*2)!:&, & 32*:#(&%# 4! +4&)!$# $! 132!+"#$(9& 2#8#$&,

[31].  &57% & (%219%12!%! $! &$.*2)!:&,%! (! )$*0* +!=$& 4! *32#5#",$# $! (3#-

:&.&>$!%! 2*",, *6E+!% & .1$9:&*$!"$*(% $! H'?@, 9*C%* 5! )*=# #.#9%&+$* 5!

3*53*)!0! 2#!"&4&2!$#%* $! 6&4$#( :#"&%# $! *20!$&4!:&,%!.

A($*+$&%# .1$9:&*$!"$& 5#C$*(%& $! H'?@ (! &4*62!4#$& $! L&012! 1. 

L1$9:&,%! "0+.1+'&%) .2#"" 32#5(%!+",+! (72:#+&$!%! $! H'?@. M2#4 $#0* (#

*20!$&4&2!% & 9**25&$&2!% +(&>9&%# 5#C$*(%& $! :#$%72!. F*C &437"$,+! 2*",%! $!

&$%#2.#C( 97) 6&4$#( (%219%12&%# + 32#532&,%&#%*. F!4& .1$9:&, *%0*+!2, 4! 5#-

.&$&2!$#%* $! ?@ (%2!%#0&, & ("#5& 4! 1(3#8$*%* C 32&"!0!$# +7+ +2#)#%*. D!C-

+!=$!%! :#" $! %!4& .1$9:&, # 5! 0!2!$%&2!, ># ?@ 32*#9%& (# &402!=5!% + 3*(*9! &

*(&012,+!% $#*6E*5&)!%! 3*592#3! 4! 3*(%&0!$#%* $! (%2!%#0&,%! 4! 2!4+&%&# $!

*20!$&4!:&,%!. -3#:&!"&(%&%# *% 2!4"&>$&%# *%5#"& $! *20!$&4!:&,%! )*0!% 5!

3*"1>!+!% >2#4 %!4& .1$9:&, (7+#%& 4! %*+! 9!9 5! &43*"4+!% ?@ !$!"&4& & 9!9 5!

&$%#232#%&2!% 2#41"%!%&%#. H#"%! $! K2*02!)$&, *.&( # 5! (# 3*(%&0$# #5&$$*

132!+"#$&# & $!6"B5#$&# $! &402!=5!$#%* $! ?@ (%2!%#0&, & +7+#=5!$#%* $! :,-

"*(%#$ (7572=!%#"#$ 3*5E*5 32& +$#52,+!$#%* $! ?@ (&(%#)& – (%!$5!2%&, %#E$*-

"*0&&, 132!+"#$&# $! 4$!$&#%*, 5*62& 32!9%&9&, 6&4$#( !$!"&%&>$*(% & *:#$9!.

F!4& .1$9:&, &)! & 4!5!>!%! 5! 4!3*4$!+! *20!$&4!:&,%! ( $*+&%# %#$5#$:&& &

%#E$*"*0&& + 2!4+&%&#%* $! ?@ & (7*%+#%$* *%0*+!2, 4! %*+!, 5! *:#$,+! 9!9 %# 6&E!

3*)*0$!"& 4! 3*+&8!+!$# $! $#C$!%! 9*$912#$%*(3*(*6$*(%.

L1$9:&,%! "3+1')#,'4#5 )' 6'))#" *%0*+!2, 4! 5#C$*(%&%#, (+724!$& ( $1=5&%#

$! 3*%2#6&%#"&%# *% 2#41"%!%&%# *% 2!6*%!%! $! ?@ (&(%#)&. F, *%0*+!2, 4! 2!4+&-

%&# $! )#%*5&%# 4! (7E2!$,+!$# $! 5!$$&%#, %#(%+!$#%* & 3*5527=9!%!, ! (7<* %!9!

& 4! :,"*(%$*%* 32*#9%&2!$# $! (9"!5*+#%# *% 5!$$& & 4! &$%#02&2!$#%* $! 32*#9%&.
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K7D. 1 

L1$9:&,%! "7/+'89%)#% )' 6'))#" (# 02&=& 4! !5)&$&(%2&2!$# $! %#E$&>#(9&%#

)#%!5!$$& & 0!2!$%&2!$# $! (7*%+#%(%+&#%* &) ( 6&4$#( )#%!5!$$&%#. F!4& .1$9-

:&, *%0*+!2, 4! *(&012,+!$# $! 9!>#(%+*%* $! 5!$$&%#, 132!+"#$&#%* $! )#%!5!$$&-

%#, *:#$9!%! & &46*2! $! (%!$5!2%& & )*5#"& $! 5!$$&.

L1$9:&,%! ":*8+%&%))' ')'9#$#;)."$" (# (3#:&!"&4&2! + (%!%&(%&>#(9* )*5#-

"&2!$# & &4+"&>!$# $! 4!9*$*)#2$*(%& *% 5!$$&%#. F, &4+728+! 2#8!+!$#%* $!

("*=$& !$!"&%&>$& 4!3&%+!$&,, 4!5!+!$& *% 6&4$#( (%219%12&%#.  5*37"$#$&#, %,

&4+728+! &4("#5+!$&, & #9(3#2&)#$%& ( )*5#"&%#, 4! 5! 1(%!$*+& 9*2#"!:&&%# &

+4!&)*4!+&(&)*(%&%# )#=51 5!$$&%#.

L1$9:&,%! "3<=;%)#%" *%0*+!2, 4! 9+!"&.&9!:&,%! & 3*50*%*+9!%! $! (3#:&!-

"&(%&%#-3*%2#6&%#"& $! ?@ 9*$:#3:&&, &43*"4+!<& (3#:&.&>$& 4! *20!$&4!:&,%!

?@ 32&"*=#$&,, 9!%* *(&012,+! 4!57"6*>#$& (3#:&!"&4&2!$& 9*$(1"%!:&& 3* ?@

+732*(&.  2!)9&%# $! %!4& .1$9:&, :#$%727% *%0*+!2, 5! *(&012& 32*.#(&*$!"$*

*61>#$&# 4! 9*$92#%$&%# ?@ 32*519%&.

L1$9:&,%! ">',+'<.$8')% )'  ! /+#9.?%)#5" *%0*+!2, 4! &43*"4+!$#%* & 2!4-

+&%&#%* $! +(,9* 32&"*=#$&# $! ?@ (&(%#)&, 4! %,E$*%* %#(%+!$#, 3*50*%*+9! 4!

+$#52,+!$# & 3*5527=9!.  2!)9&%# $! %!4& .1$9:&, (# 2!42!6*%+! & +7%2#8$&,%

&$%#2.#C( 4! +2749! (7( (9"!5*+#%# *% 5!$$&.  %!4& .1$9:&, (! 9*$:#$%2&2!$& &

5#C$*(%&%# 3* 2#&$=#$#2&$0, (+724!$& ( 5&$!)&>$*%* )*5&.&:&2!$# & 1(7+72-

8#$(%+!$# $! ?@ (&(%#)!%! "+ 5+&=#$&#" – 3* +2#)# $! $#C$*%* .1$9:&*$&2!$#.
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L1$9:&,%! "@%A)#;%"-. /.6/.&'1')%" (# &42!4,+! + (3#:&!"&4&2!$* %#E$&>#(9*

(75#C(%+&# $! 6&4$#( (3#:&!"&(%&%# +7+ +2749! ( &43*"4+!$#%* $! 32&"*=#$&,%! 4!

2#8!+!$# $! ?@ 32*#9%&. F!4& .1$9:&, # $!(*>#$! 97) &4,($,+!$# $! +74$&9$!"&

32*6"#)&, !$!"&4&2!$# $! 5#%!C"&%# & *6(7=5!$# (7( (3#:&!"&(%&%# *% 6&4$#(

(%219%12&%# 4! +4&)!$# $! 32!+&"$&%# 2#8#$&,. N9* 32*6"#)7% $# )*=# 5! 675#

2#8#$ +7%2#8$*, %* %*C (# !52#(&2! 97) 5*(%!+>&:&%# $! (*.%1#2.

L1$9:&,%! "7/+'89%)#% )' 6.1.8.+# ,' 6."$'8-'" *%0*+!2, 4! +(&>9& +732*(&,

(+724!$& ( 5*0*+*2&%# & "&:#$4&%# 4! 3*9139! & &43*"4+!$# $! ?@ (*.%1#2 + *20!-

$&4!:&,%!.  2!)9&%# $! %!4& .1$9:&, (# +9"B>+! &40*%+,$#%* $! (3*2!41)#$&, 4!

1("10& ( 5*(%!+>&:&%# $! ?@ (&(%#)&, 9!9%* & *:#$9!%! $! 2!4"&>$&%# 32*519%&.

2.2.  ;7?J7C7 <9 ;9<C;:6:L8?: ?9 I5?BJ774: ?9 $1/"

- 2!4+&%&#%* $! ?@ #9*(&(%#)& + *20!$&4!:&&%# (# 3*+&8!+! *>!9+!$#%* 4! *3%&-

)&4&2!$# $! 2!4"&>$&%# +&5*+# 32*:#(& 4! +4&)!$# $! 2#8#$&, 3* +(&>9&%# $&+!

$! 132!+"#$(9!%! C#2!2E&,. F*+! *4$!>!+!, ># ?@ 2#8#$&,%! %2,6+! 5! )*0!% 5!

3*53*)!0!% *:#$9!%! $! &437"$#$&#%*, 3*+&8!+!$#%* $! 32*519%&+$*(%%! & (7*%-

+#%$&%# 32*:#(& 4! +4&)!$# $! 2#8#$&, *% +(&>9& 132!+",+!<& *% 2!4"&>$&%# $&+!

& 2*"& + 2!)9&%# $! :,"!%! *20!$&4!:&,, *6E+!<!C9&:

• :$+'$%1#;%"-#$% +%B%)#5 $! *20!$&4!:&*$$* $&+* – 5#.&$&2!$# & ("#5#$#

$! *20!$&4!:&*$$&%# :#"&, !02#0&2!$& %!9%&>#(9& 2#8#$&, 4! 132!+"#$&# $!

*3#2!%&+$&%# 5#C$*(%&: 57"0*(2*>$* 3"!$&2!$#, .&$!$(*+* 9*$(*"&5&2!$#,

!$!"&4 $! 9"&#$%&%# & 3!4!2$& 5&2#9%&+&, *:#$9! $! 5+&0!%#"&%# 4! 3*+&8!-

+!$# $! 32*519%&+$*(%%!, !$!"&%&>$*(% $! 2!4E*5&%#.

• 3/%+'$#8)#$% +%B%)#5, (+724!$& ( $&+!%! 4! 2#!"&4!:&, $! 6&4$#( 5#C$*(-

%&%# – 3*53*)!0!$# *(7<#(%+,+!$#%* $! *3#2!%&+$&%# 32&"*=#$&,: 132!+"#-

$&# & *:#$9! $! 5*(%!+9&%# & "*0&(%&9!%!, 9*$%2*" & &$+#$%!2&4!:&,, #.#9-

%&+$*(% $! 32*&4+*5(%+*, &437"$#$&#, 32*5!=6&, .&$!$(&.

• @'-$#;%"-#$% +%B%)#5 $! $&+* 2!6*%$& 0213& – .*91(&2!$# +72E1 2#8#$&,,

(+724!$& ( #.&9!($*(%%! $! 32*:#(&%#: +4!&)*5#C(%+&, + 2!)9&%# $! 32*:#-

(&%# 4! &437"$#$&# $! 6&4$#( 5#C$*(%&%#, :#$%2!"&4&2!$* (3*5#",$# $! 5!$-

$&%#, *3%&)&4!:&, $! 2!6*%$&%# 3*%*:&, 6724 & (&012#$ !$!"&4 $! &$.*2)!-

:&,%!.

-"#5#$#%* $! &437"$#$&#%* $! 5#C$*(%%! + *20!$&4!:&,%! $! *($*+!%! $! 5#.&-

$&2!$& :#"& )*=# 5! 3*53*)*0$# +745#C(%+&#%* +72E1 32*:#(&%# 4! +4&)!$# $!

2#8#$&,, &$.*2)&2!C9& (7*%+#%$&%# $&+! + 2!)9&%# $! C#2!2E&,%! $! 132!+"#$&#-

%*.  7+ +2749! ( $!"&>$&, 9!3!:&%#% 4! &402!=5!$# & 132!+"#$&# $! ?@ (&(%#)&,

(7*%+#%$!%! *20!$&4!:&, # + (7(%*,$&# 5! *:#$& +74)*=$*(%%! 9*& *% $&+!%! )*=#

5! &4+728+! (!)*(%*,%#"$*, 4! 9*& 5! 3*"4+! 9*$(1"%!$%(9! 3*)*< & 9*& 6& %2,6-

+!"* 5! !1%(*2(+!.
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3.  !"#$" " *+ !+* !&)&.G#& #+

"1' +!M"'&1'N!+'+ #+ /" 0"0'&%"

N2E&%#9%12!%! $! ?&4$#( &$%#"&0#$%$&%# (&(%#)& (?@-) (# (7(%*& *% )$*=#(%+*

9*)3*$#$%&, &402!5#$& $! 6!4!%! $! @$.*2)!:&*$$& & 9*)1$&9!:&*$$& %#E$*"*-

0&& (@'F). F#4& 9*)3*$#$%& )*0!% 5! (# &$%#02&2!% 9!%* #5$! (!)*(%*,%#"$! (&(-

%#)!, 2!43*"*=#$! + #5&$#$ &4>&("&%#"#$ :#$%72 – 6#4 2!432#5#"#$&#, &"& 5! (#

2!45#",% & &$(%!"&2!% 4! 2!6*%! + *%5#"$& .&4&>#(9& (72+72&, 2!43*"*=#$&# $!

2!4"&>$& 0#*02!.(9& )#(%!, %.#. 5! .*2)&2!% 2!432#5#"#$!%! (&(%#)!. K*-5*"1 (#

32#5(%!+,% 32&$:&3&%# $! 2!432#5#"#$&#, 32#5"*=#$& + $!(%*,<!%! (%15&,, 9!%*

372+*$!>!"$* (# *627<! +$&)!$&# $! !2E&%#9%12$&%# 9*)3*$#$%&, 9*&%* )*0!% 5!

675!% 2!432#5#"#$&.

 3.1. +;O74:B45;?7 B>AC>?:?47

3.1.1. :-9'6 .$ 6'))#

-7<#(%+1+!% )$*=#(%+* 5#.&$&:&& 4! -9"!5 *% 5!$$&. F# *6E+!<!% 2!4"&>$& !(-

3#9%& $! %*+! 3*$,%&# – "O2!$&"&<# *% *20!$&4&2!$& #"#9%2*$$& 5!$$&"[1]; "'*-

"#9:&, *% 5!$$& *% 2!4"&>$& &4%*>$&:&, *20!$&4&2!$& 5! 3*53*)!0!% +4#)!$# $!

2#8#$&," [2]; "@$%#02&2!$& 5!$$& *% 2!4"&>$& *3#2!%&+$& (&(%#)&, 9*&%* %&3&>$*

(# 4!2#=5!% 32#4 *32#5#"#$& &$%#2+!"&" [3]; "'*"#9:&, *% 5!$$&, (%219%12&2!$& &

32*#9%&2!$& 4! 675#<& 4!,+9&, +4#)!$# $! 2#8#$&,, &4+"&>!$# $! 5!$$& & *%92&+!-

$# $! 4$!$&," [4]; "F#)!%&>$* *2&#$%&2!$!, &$%#02&2!$!, +2#)#+!2&!$%$!, $#&4-

)#$>&+! (7+913$*(% *% 5!$$&, 3*53*)!0!<! +4#)!$#%* $! 2#8#$&," [5].  (&>9&%#

%#4& &462!$& 5#.&$&:&& 3*92&+!% (7<$*(%%! $! %#2)&$! "-9"!5*+# *% 5!$$&", &4-

3*"4+!$ + $!(%*,<!%! (%15&,.

-9"!57% *% 5!$$& )*=# 5! (# 2!43*"*=& + $,9*"9* 9*)3B%72! & )*=# 5! (7572-

=! $,9*"9* 6!4& *% 5!$$&, 9!9%* & 5! (7572=! &$.*2)!:&, *% )$*0*62*C$& &4%*>-

$&:& + 2!4"&>$& .*2)!%&. P*(%737% 5* -9"!5! *% 5!$$& # 32*42!>#$ 4! 3*%2#6&%#",

(6&4$#( !$!"&4!%*2!), 9*C%* )*=# 5! &43*"4+! 32*(%& 9*)!$5&, 4! 5! *%92&# & !$!-

"&4&2! $#*6E*5&)!%! &$.*2)!:&,. -9"!57% *% 5!$$& (7572=! (7<* & )#%! 5!$$& – 

&$.*2)!:&, 4! %*+! 9!9 # *20!$&4&2!$ (!)&,% (9"!5 *% 5!$$&, 975# )*=# 5! (# *%9-

2&# &$.*2)!:&,%! + $#0* & 9!9+& (! +2749&%# )#=51 5!$$&%#. Q#%! 5!$$&%# +

-9"!5*+#%# *% 5!$$& *(&012,+!% +7+#5#$&%# 5!$$& 5! (! + 32!+&"$&, .*2)!% & 5!

32&%#=!+!% (7*%+#%$&%# 4!+&(&)*(%& ( 5210&%# 5!$$& + -9"!5*+#%# *% 5!$$&.

-9"!57% *% 5!$$& *6&9$*+#$* (7572=! *02*)$* 9*"&>#(%+* 5!$$&, *20!$&4&2!$&

%!9!, ># 5! 3*53*)!0!% +4#)!$#%* $! 2#8#$&,. -9"!57% *% 5!$$& (# *6$*+,+! ( &$-

.*2)!:&, 9!9%* + 3!9#%#$ 2#=&) 32#4 *32#5#"#$& 3#2&*5&, %!9! & + *$"!C$ 2#=&).

K* 32&$:&3 5!$$&%# )*0!% 5! (# 9"!(&.&:&2!% *% !2E&%#9%12$! 0"#5$! %*>9! +

("#5$&%# #5&$&:&, +(,9! *% 9*&%* )*=# 5! 675# 2!432#5#"#$! 9*)3*$#$%!:

• A3#2!%&+$& 5!$$& ($!32&)#2 32*5!=6! $! (%*9! 4! *32#5#"#$! :#$!, + *32#-

5#"#$* +2#)#, + *32#5#"#$ 02!5);

• N02#0&2!$& 5!$$& ($!32&)#2 (1)!%! $! 32*5!5#$&%# (%*9& 4! #5&$ )#(#:); 
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• -E#)! $! 6!4! *% 5!$$& ($!32&)#2 %!6"&:&%# 4! 32*5!=6&, :#$&, )#(%! 4!

32*5!=6& (7( (3#:&.&9!:&, $! %#E$&%# 9*"*$&, %#E$&%# 372+&>$& 9"B>*+# &

+2749&%# )#=51 %,E);

• Q#%! 5!$$& ($!32&)#2 &$.*2)!:&,%! 4! 32*5!=6&%# (# (7(%*& *% 3 %!6"&:&,

2!43*"*=#$& + 5+! .&4&>#(9& (72+72! ( *32#5#"#$& IP !52#(&, (7( 4!57"=&-

%#"$& 3!2!)#%2& $*)#2 $! 32*5!=6! & :#$!, ( :#$! $! 32*5!=6! + 5&!3!4*$!

50-100 "#+! & 32.);

• ?&4$#( 32!+&"! ($!32&)#2 +7+#=5!$#%* $! :#$!%! $! 32*5!=6!%! %2,6+! 5!

675# + *32#5#"#$&, 5&!3!4*$ & 5! (# 4!3&(+! + %!6"&:!%! H#$&, 9*,%* (# $!-

)&2! $! .&4&>#(9& (72+72 ( !52#( *32#5#"#$ + )#%! 5!$$&%#).

P!$$&%# + -9"!5! *% 5!$$& (# 4!2#=5!% >2#4 32*:#(! ETL (Gxtract, Transform, 

Load), 9*C%* +9"B>+! &4+"&>!$# $! 5!$$&%# *% 372+&>$&%# &4%*>$&:&, 3*>&(%+!$#

& .*2)!%&2!$#, 32*+#29! 4! 516"&2!$#, 32*+#29! 4! (7*%+#%(%+&# ( *02!$&>#$&,%!,

9!9%* & 4!2#=5!$#%* &) + (9"!5!. GTL &4+"&>! 5!$$& *% +(&>9& +74)*=$& &4%*>$&-

:& $! 5!$$& – .!C"*+# + )#C$.2#C)*+# & UNIX )!8&$&, *3#2!%&+$&%# 6!4& *%

5!$$&, + 9*&%* 32*&4+*5(%+#$&%# %2!$4!9:&& 4!2#=5!% (+*&%# 2#41"%!%&, 5!$$& *%

D#(%219%12&2!$& E2!$&"&<! *% 5*91)#$%& (Content management systems), 9!9%* &

*% E2!$&"&<! $! )#%! 5!$$& 4! *3#2!%&+$&%# 5!$$& +7+ .&2)!%!. P!$$&%# $! -9"!-

5! *% 5!$$& (# &43*"4+!% *% 5210&%# 9*)3*$#$%& $! ?&4$#( &$%#"&0#$%$&%# (&(%#)& – 

-7(%!+&%#"& $! *%>#%& & @$.*2)!:&*$$* $!+&0!:&*$$* %!6"* (Dashboards), @$(%-

21)#$%& 4! &4+"&>!$# $! 4$!$&, (Data Mining), A$"!C$ !$!"&%&>$& 32*:#(*2&

(OLAP) & &$.*2)!:&*$$& (&(%#)& $! (!)&%# 32#532&,%&,. '*$:#3%1!"$!%! !2E&-

%#9%12! $! -9"!5! 4! 5!$$& # 3*9!4!$! $! .&012! 2. 

-9"!57% *% 5!$$& 32#5(%!+",+! 9*)3B%72$! (&(%#)!, (7(%*,<! (# *% #5&$ &"&

$,9*"9* (72+72!, &43*"4+!<! -&(%#)! 4! 132!+"#$&# $! 6!4& *% 5!$$& – 4! (%219%1-

2&2!$& 5!$$&, ! (7<* & -&(%#)! 4! 132!+"#$&# $! (7572=!$&# *% 5!$$& – 4! $#(%-

219%12&2!$& 5!$$&.  $,9*& -9"!5*+# *% 5!$$& (# &43*"4+!% (7<* %!9! & .!C"*+#

4! (7E2!$#$&# $! 5!$$&. P&4!C$7% $! (E#)!%! $! 6!4!%! *% 5!$$&, &43*"4+!$! +

-9"!5 *% 5!$$&, # (7*62!4#$ ( %*+! 9!9+& *%>#%& <# (# 3*"1>!+!%, 9!9+& !$!"&%&>$&

32*:#(& <# (# &437"$,+!% & 9!97+ %&3 2#8#$&, (# *>!9+!% 5! 32*&4",4!% *% 5!$$&-

%#. P!$$&%# + -9"!5*+#%# *% 5!$$& )*0!% 5! (# 2!45#",% $! >!(%&, $!2#>#$& G9(%-

2!9%& *% 5!$$& (Data Marts). -E#)&%# $! G9(%2!9%&%# *% 5!$$& >#(%* (# *6#5&$,+!%

+ %!9! $!2#>#$& "916*+# *% 5!$$&". D,)! (%!$5!2%, 9*C%* 5! *32#5#", %*>$* + 9!9+!

.*2)! 5! 675!% %#4& (E#)& 4! G9(%2!9%& *% 5!$$&. -9"!5*+#%# *% 5!$$& $# (! $!C-

3*5E*5,<*%* E2!$&"&<# $! $#(%219%12&2!$& 5!$$&. K*2!5& %*+! 9*"&>#(%+*%* $!

$#(%219%12&2!$&%# 5!$$& + (7+2#)#$$&%# -9"!5*+# *% 5!$$& # +(# 3*-*02!$&>#$*.
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K7D. 2 

'*$+#$:&*$!"$&%# (&(%#)& 4! 6!4& 5!$$& &43*"4+!% (&"$* 1$&.&:&2!$& ($*2-

)!"&4&2!$&) .*2)!%& $! 5!$$&%#, 4! 5! (# *(&012& 6724! *62!6*%9! & *$"!C$ *3#2!-

%&+$& (32!+9&. L*2)!%&%#, 9*&%* (# &43*"4+!% + -9"!5*+#%# *% 5!$$&, *6&9$*+#$*

(! 3*-(+*6*5$&. F*+! 1(9*2,+! 3*"1>!+!$#%* $! 2#41"%!%&, 9*&%* (! )$*0*92!%$*

3*-9*)3"#9($&, $* 379 $# (# .*2)&2!% 5*(%!%7>$* 6724* 4! (7*%+#%(%+&# $! *$"!C$

2#=&)!. A$"!C$ !$!"&%&>$&%# 32*:#(*2& 2!6*%,% ( "5#$*2)!"&4&2!$&" 6!4& 5!$$&,

+732#9& ># &)! &$(%21)#$%&, 9*&%* 2!6*%,% (7( (3#:&!"$& (E#)& 4! -9"!5*+# 5!$-

$&, (7E2!$#$& + %2#%! $*2)!"$! 2#"!:&*$$! .*2)! (third normal form), %.#. + $*2)!-

"&4&2!$& 2#"!:&*$$& 6!4& *% 5!$$&. P!$$&%#, 9*&%* (# +9!2+!% + -9"!5*+#%# 5!$$&,

*6&9$*+#$* (! +7+ .*2)! $! *6#5&$#$&#, !02#0&2!$# &"& (#"#9%&2!$# 3* *32#5#"#$

32&4$!9 ($!32&)#2 +2#)#). K2*:#(7% $! %!9*+! 32#*62!41+!$# (# *(7<#(%+,+! >2#4

ETL &$(%21)#$%&%#. K2& %!9*+! 32#*62!41+!$# (# *(7<#(%+,+! (7<* & 32#)!E+!$#

$! $#(7+)#(%&)*(%%! )#=51 *%5#"$&%# 5!$$&. K*2!5& 2!45#",$#%* $! -9"!5*+#%#

*% 5!$$& *% A3#2!%&+$&%# 6!4& *% 5!$$&, *3#2!%&+$&%# 32*&4+*5(%+#$& (&(%#)& $!

32#532&,%&#%*, 2!6*%#<& ( *3#2!%&+$&%# 6!4& *% 5!$$&, $,)! 5! (# 4!6!+,% + %,E$*-

%* &437"$#$&# *% 2!6*%!%! $! -9"!5*+#%# *% 5!$$& & 3*"4+!$#%* $! &$.*2)!:&,%! +

%,E. K*2!5& 4!6!+,$# $! 32*:#(! $! &4+"&>!$# $! 5!$$&%# *% A3#2!%&+$&%# 6!4& *%

5!$$&, 9!9%* & !02#0&2!$#%* $! *3#2!%&+$&%# 5!$$&, 4!2#5#$& + -9"!5*+#%# *% 5!$-

$&, %* 5!$$&%# + -9"!5*+#%# *% 5!$$& $,)!% *3#2!%&+#$ E!2!9%#2.

A% 0"#5$! %*>9! $! .1$9:&*$&2!$#%* -9"!5*+#%# *% 5!$$& )*=# 5! (# 9"!(&.&-

:&2!% +:
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• A."!C$ *3#2!%&+$& 6!4& *% 5!$$&, 32#5(%!+",+!<& 9*3&# $! *3#2!%&+$&%#

6!4& *% 5!$$& (($&)9! $! 5!$$&%# + *32#5#"#$ )*)#$% *% +2#)#), $* 2!6*%#<&

+ *."!C$ 2#=&) *% *3#2!%&+$& (&(%#)&;

• A."!C$ (9"!5*+# *% 5!$$&, 9*&%* (# 4!2#=5!% *% A3#2!%&+$&%# 6!4& *% 5!$$&

32#4 *32#5#"#$ 2#01",2#$ )*)#$% *% +2#)# & &)!% 2!4"&>$! (E#)! *% A3#2!-

%&+$&%# 6!4& *% 5!$$&;

• -9"!5*+# *% 5!$$& + 2#!"$* +2#)#, 32& 9*&%* 5!$$&%# *% *3#2!%&+$&%# 6!4&

*% 5!$$& (745!+!% !9%1!"&4&2!$# + %,E 32& +(,9! %2!$4!9:&, ( *3#2!%&+$&%#

6!4& *% 5!$$&;

• @$%#02&2!$& (9"!5*+# *% 5!$$&, 32& 9*&%* (# &43*"4+!% 3*+#># *% #5&$ (9"!5

*% 5!$$&, +(#9& ( *%5#"$! (%219%12! $! 5!$$&%#, $* *62!6*%+!<& #5&$$& 4!-

,+9& (! (32!+9& & *%>#%&.

G9(%2!9%7% *% 5!$$& 32#5(%!+",+! 3*5)$*=#(%+* $! 5!$$&%# + #5$! *20!$&4!:&,,

4! 5! 3*5572=! *32#5#"#$! 6&4$#( .1$9:&, &"& 5! *6("1=+! *32#5#"#$* 6&4$#(

4+#$* + *20!$&4!:&,%! – .&012! 3. 

K7D. 3 

A6&9$*+#$* G9(%2!9%7% *% 5!$$& # 3*5)$*=#(%+* $! -9"!5*+#%# *% 5!$$&, 9!%*

2,59* 32#5(%!+",+! 3*5)$*=#(%+* $! A3#2!%&+$& 6!4& *% 5!$$&. Q$*0* >#(%* G9(-

%2!9%7% *% 5!$$& (# 2!40"#=5! 9!%* Q&$&-(9"!5 *% 5!$$& – .&4&>#(9& &"& "*0&>#(-

9&. '*0!%* G9(%2!9%7% *% 5!$$& (# 2!40"#=5! "*0&>#(9& 9!%* 2!45#"#$ *% -9"!5! *%

5!$$&, %* .&4&>#(9& %*C (# $!)&2! $! 5210 (72+72, 2!4"&>#$ *% %*4&, $! 9*C%* (#

$!)&2! -9"!57% *% 5!$$&.  74)*=$* # *6!># #5&$ -9"!5 *% 5!$$& 5! (# 2!40"#=5!
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9!%* (7(%!+#$ *% $,9*"9* G9(%2!9%! *% 5!$$& & %*0!+! +(&>9&%# G9(%2!9%& *% 5!$$&

(! 2!43*"*=#$& $! (72+72! $! -9"!5! *% 5!$$&. G(%#(%+#$*, (7<#(%+1+! & ()#(#$!

(E#)!, 32& 9*,%* #5$& G9(%2!9%& *% 5!$$& (# 2!43*"!0!% + (72+72! $! -9"!5! *%

5!$$&, ! 5210& (# 2!43*"!0!% $! *%5#"#$ .&4&>#(9& (72+72. -7<#(%+1+!% & 32!9%&-

>#(9& 3*"*=#$&,, 32& 9*&%* (7572=!$&#%* $! G9(%2!9% *% 5!$$& (# .*2)&2! $#

(!)* *% 5!$$& + -9"!5! *% 5!$$&, $* & *% 5!$$& *% $,9*& A3#2!%&+$& 6!4& *% 5!$-

$&, (%&0! 5! (# 3*92&+!% &4&(9+!$&,%! 4! 5!$$&, $1=$& 4! 32*+#=5!$#%* $! (7*%-

+#%$&, !$!"&4. R*0&>#(9& G9(%2!9%7% *% 5!$$& (# (745!+! 32& $!"&>&# $! $#*6E*-

5&)*(% *% !$!"&4 $! *32#5#"#$& 6&4$#( 5#C$*(%& ($!32&)#2 5#C$*(%&%# $! #5$*

6&4$#( 4+#$* + *20!$&4!:&,%!). K* %!4& 32&>&$! )*=# 5! (# 32&#)#, ># G9(%2!9%7%

*% 5!$$& (# (745!+! 4! *6("1=+!$# $! *32#5#"#$ +&5 6&4$#( !$!"&4, 5*9!%* -9"!57%

*% 5!$$& (# (745!+! +74 *($*+! $! %*+! 9!9+& *3#2!%&+$& 5!$$& (7<#(%+1+!% + *2-

0!$&4!:&,%! & 9!9 %# 5! (# 0213&2!% 4! 3*("#5+!<* &43*"4+!$# 4! 0*",) 62*C 6&4$#(

(32!+9& &"& 4! .&2)!%!/*20!$&4!:&,%! 9!%* :,"*.

-7+913$*(%%! *% A3#2!%&+$& 6!4& *% 5!$$&, -9"!5! *% 5!$$& & G9(%2!9%&%# *%

5!$$& )*=# 5! (# 2!40"#=5! 9!%* (7+913$*(% *% (7(%!+$&%# >!(%& $! A6#5&$#$!

!2E&%#9%12! $! 5!$$& $! ?@-.

-7<#(%+1+!% ("#5$&%# 32&>&$& 4! (745!+!$# $! G9(%2!9%& *% 5!$$&:

- D#*6E*5&)*(% *% *32#5#"#$! (E#)! $! 5!$$&%# 4! 5!5#$ +&5 6&4$#( !$!"&4&;

- R#($* 32*02!)&2!$# $! !$!"&4&%#, 9*&%* &43*"4+!% (3#:&!"$* 32#5$!4$!>#$!

(E#)! $! 5!$$&;

- R#(#$ 5*(%73 5* >#(%* $1=$& 4! &43*"4+!$# 5!$$&;

- -745!+!$# $! *6*6<#$ 3*0"#5 +72E1 5!$$&%# 4! *32#5#"#$! 3*%2#6&%#"(9!

0213!;

- A(&012,+!$# $! 92!%9* +2#)# 4! 5*(%73 5* $1=$& 4! !$!"&4& 5!$$&;

- K*-#+%&$! 3*5527=9! $! (72+72 4! G9(%2!9% *% 5!$$&, *%9*"9*%* $! 9*)3"#9-

(#$ (72+72 ((72+72&) 4! -9"!5 *% 5!$$&;

- J+#"&>!+! (# (&012$*(%%! $! 5!$$&%#, 4!<*%* 5!5#$! 0213! *% 3*%2#6&%#"&

&)!% 5*(%73 (!)* 5* *32#5#"#$ G9(%2!9% *% 5!$$&, ! $# 5* :#"&, -9"!5 *%

5!$$&.

3.1.2. 3)9'C) ')'9#$#;)# /+.4%".+#

K2#4 1993 0*5&$! "&5#2&%# $! 2#"!:&*$$&%# 6!4& *% 5!$$& – '*5 & '*5, .*2)1"&-

2!% %#2)&$! OLAI ("On-Line Analytical Processing"), (+724!$ ( +732*(&%# $! 2!42!-

6*%+!$#%* $! )$*0*)#2$& )*5#"&. @5#,%! 4! *62!6*%9! & !$!"&4 $! )$*0*)#2$&

)*5#"& (7<#(%+1+! *% 1962 0. ("#5 316"&9!:&,%! $! 9$&0!%! $! '#$ NC+#2(7$ "G4&9

4! 32*02!)&2!$#" & 3*2!=5! APL #4&9!, +$#52#$ *% IBM & 2!6*%#< (7( (3#:&!"$&

#92!$&, 9"!+&!%12& & 32&$%#2&.  732#9& (+*&%# (3#:&.&9&, APL # &43*"4+!$ +

)$*0* 6&4$#( 32&"*=#$&, *% 80-%# 0*5&$&, +9"B>&%#"$* 4! 2#5&:! &9*$*)&>#(9&

)*5#"&, 9*&%* &)!% 3*5*6$& .1$9:&& $! 5$#8$&%# OLAP (&(%#)&. JD-- (%*0!+!

 @@ "'!2" Q!29(") # #5&$(%+#$*%* $!1>$* 4+#$* + ?7"0!2&, 3* %*+! +2#)#, &43*"-

4+!"* APL 4! &9*$*)&>#(9* )*5#"&2!$#.
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 $!>!"*%* $! 80-%# 0*5&$& (# 3*,+,+! 32*519%! System W $! Comshare, 9*C%* #

372+&,% 32*519%, 2!6*%#< $# ( 6!4& *% 5!$$&, ! ( %!9! $!2#>#$&, "E&3#2916-

3*5E*5", & # *2&#$%&2!$ 97) 2!42!6*%9! $! .&$!$(*+& 32&"*=#$&, *% 92!C$&, 3*%-

2#6&%#". A% 2001 0*5&$! Oracle *6,+& (745!+!$#%* OLAP Services (1("10&) +

Oracle9i. Oracle9i OLAP Servises +9"B>+! +#2(&, $! (*.%1#2$&, 32*519% Express 

engine, &4+#(%#$ (7( (+*, !9!5#)&>#$ 32*&4E*5 & $!2&>!$ N$!"&%&>$!%! 2!6*%$!

(2#5!, 9!9%* & $*+ ROLAP (Relational OLAP) &$(%21)#$%. K* *$*+! +2#)# (# (745!-

+!% %#E$*"*0&>#(9& 2#8#$&,, (+724!$& ( +7+#=5!$#%* $! )$*0* $*+& 9*$:#3:&&,

9*&%* +(# *<# $# (# &43*"4+!% 8&2*9*, 9!%* $!32&)#2 37"$& $#32*:#512$& 32!+&-

"!, )$*0*)#2$* 3*9!4+!$# $! :," #92!$ & 2#5!9%&2!$# $! 5!$$&, !+%*)!%&>$! 2#-

9!"91"!:&, & (3!2%&5$!) &$%#02!:&, $! 2#"!:&*$$& 5!$$& & 32. -7<* %!9! (# (74-

5!+! & 32*519%7% Essbase $! Hyperion Solution, 9*C%* $# # 5&2#9%#$ $!("#5$&9 $!

System W, $* # 3*+"&,$ *% $#0*+&, .&$!$(*+* *2&#$%&2!$, $!37"$* 32#&4>&("#$

3*5E*5 ( E&3#2916.  3*("#5(%+&# (# $!)#(+!% 32*519%&%# 4! #"#9%2*$$& %!6"&:&

(Lotus & Excel), 9*&%* 2!6*%,% ( )$*0*)#2$& )!(&+& *% 5!$$&.  )*)#$%! (745!%#-

"&%# $! -&(%#)&%# 4! 132!+"#$&# $! 2#"!:&*$$& 6!4& *% 5!$$& (%!9&+! 9!%* Oracle, 

IBM, Microsoft,) 32#5"!0!% OLAP 32*519%& 9!%* 02!5&+$& 9*)3*$#$%& $!5 %#E$&%#

-JI?P.

-7<&$(9& !2E&%#9%12#$ 9*)3*$#$% $! A$"!C$ !$!"&%&>$&%# 32*:#(*2& (OLAP) 

# Analysis (72+727%. OLAP (# (7(%*& *% 5+# >!(%& – OLAP (72+72 & OLAP 9"&#$%.

OLAP (72+727% 32#5(%!+",+! (2#5(%+* 4! 3!2!"#"$! *62!6*%9! $! 5!$$&, (745!5#$*

(3#:&!"$* 4! :#"&%# $! &4+"&>!$# $! &$.*2)!:&, *% 2#"!:&*$$& 6!4& 5!$$&. F2!$-

(.*2)&2!$#%* $! %#4& 5!$$& + :#$$! 6&4$#( &$.*2)!:&, ( +74)*=$*(%& 4! !$!"&4 +

)$*=#(%+* &4)#2#$&, (# &4+728+! *6&9$*+#$* *% OLAP 9"&#$%!. OLAP 9"&#$%7% #

(*.%1#2$! 9*)3*$#$%!, 9*,%* )*=# 5! (# 4!2#5& $! E!251#2$&, (72+72, $! 9*C%*

2!6*%& OLAP (72+727%, ! )*=# 5! (# 4!2#5& & $! *%5#"#$ 3#2(*$!"#$ 9*)3B%72.

-!)&,% OLAP !$!"&4 >#(%* (# 32#5(%!+, & +&41!"&4&2! 9!%* )$*0*)#2#$ 916.  (,9!

(%2!$! $! 916! 32#5(%!+",+! *%5#"$* &4)#2#$&# $! 32*+#=5!$&, !$!"&4.  (,9* &4-

)#2#$&# $! 916! )*=# 5! 675# 2!4"&>$! 9!%#0*2&, 6&4$#( 5!$$&, 9!%* $!32&)#2

OLAP 9167% "K2*5!=6&" )*=# 5! (# 32#5(%!+& (7( ("#5$&%# +&5*+# 5!$$& – 32*-

519%&, +2#)#, 0#*02!.(9& 2#0&*$& &"& 9!$!"& 4! 32*5!=6! – .&012! 4. Q$*0*)#2-

$&,% 916 )$*0* >#(%* &)! 3*+#># *% 3 &4)#2#$&,, 9!%* + %*4& ("1>!C $*(& $!4+!$&#-

%* "E&3#2 916".

A$"!C$ !$!"&%&>$&%# 32*:#(*2& &4+728+!% )$*0*)#2$& !$!"&%&>$& 4!3&%+!$&,

+72E1 5!$$&%# – E&3#2 OLAP 916*+# [8]. OLAP 9167% (# (7(%*& *% #,&%+%)#5 & 9*$-

92#%$& (%*C$*(%& $! 5!$$&%#, $!2#>#$& &%+-#, &42!4,+!<& (# >2#4 >&("*+& .!9%&.

 7+ +(,9* &4)#2#$&# )*=# 5! (# 5#.&$&2! C#2!2E&,. D!32&)#2 4! 9!%#0*2&,%! +2#-

)#, C#2!2E&,%! )*=# 5! +9"B>+! 0*5&$!, %2&)#(#>&#, )#(#: & 5#$.  (,9* &4)#2#$&#

$! 916! (# (7(%*& *% D!&)#$*+!$&# & Q#%!-5!$$&, (+724!$& ( $#0*. Q#%!5!$$&%# $!

916! *3&(+!% *% 9*& &4)#2#$&, (# (7(%*& +(#9& 916 & (%219%12!%! $! +(,9* &4)#2#-

$&#, 9!%* (# (745!+!% &"& 3* (E#)! "4+#45!", &"& >2#4 C#2!2E&>#(9& 2!48&2,#)!

(%219%12! *% 2#"!:&*$$& %!6"&:&.  (,9* #5$* *% &4)#2#$&,%! )*=# 5! (# 32#5(%!+&

9!%* C#2!2E&, *% 2!4"&>$& +!2&!$%$*(%&, $!32&)#2 +2#)#%* )*=# 5! (# 32#5(%!+&

>2#4 C#2!2E&,%! P#$->Q#(#:->/*5&$!, &"& >2#4 -#5)&:!-F2&)#(#>&#-/*5&$!.
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Q#29&%# (! 3*"1>#$& *% %!6"&:!%! $! .!9%&%#, ! &4)#2#$&,%! (! 3*"1>#$& *% %!6-

"&:!%! $! &4)#2#$&,%!. ?&4$#( !$!"&4!%*27%, 2!6*%#< ( OLAP 916*+#, 6& =#"!" 5!

&)! "*($*+$& 5!$$&", *9*"* 9*&%* 5! (# &4+728+!% 2!4"&>$& +!2&!$%$& 2#8#$&,.

 (,9! 9"#%9! $! 916! (# (7(%*& *% )$*0*)#2$! (%219%12!, (7572=!<! 5!$$&%#,

(+724!$& ( +(,9* *% &4)#2#$&,%!.

K7D. 4 

-7<#(%+1+!% &$%#02&2!$& 6&4$#( (&(%#)&, %!9&+! 9!%* ERP (Enterprise Resource 

Planning) (&(%#)&, 32& 9*&%* OLAP (72+727% # &$%#02&2!$ 97) :,"*(%$!%! (&(%#)!.

F*+! # +74)*=$* 6"!0*5!2#$&# $! &43*"4+!$#%* $! 5#.&$&:&&%# $! OLAP 916*+#%#

& %#E$&%# &4)#2#$&, *% ERP (&(%#)!%!. ;! 1+#"&>!+!$# $! #.#9%&+$*(%%! $! OLAP 

9"&#$%! (7<#(%+1+! +74)*=$*(% 4! #9(3*2%&2!$# $! 2#41"%!%&%# *% !$!"&4! + #"#9-

%2*$$& %!6"&:&. F*+! $!)!",+! 2!4E*5&%# 4! 5*37"$&%#"$* *61>#$&# $! 3*%2#6&%#-

"&%#, (745!+! #5&$#$ +&5 $! /2!.&>#(9&, 3*%2#6&%#"(9& &$%#2.#C( & (792!<!+!

+2#)#%* 4! 2!6*%!. - 3*)*<%! $! &$%#02&2!$&%# (2#5(%+! 4! +&41!"&4!:&, 132!+-

"#$(9&%# (32!+9& )$*0* "#($* & 6724* )*0!% 5! 675!% +&5*&4)#$,$& 4! 2!4"&>$&%#

:#"& $! !$!"&4!.

?&4$#( !$!"&4!%*2&%# >2#4 )$*0*)#2$&, !$!"&4 )*0!% 5! 2!46#2!% ()&(7"! $!

5!$$&%#, (7572=!<& (# + *3#2!%&+$&%# (9"!5*+# *% 5!$$& (6!4& *% 5!$$&). N$!"&-

4!%*27% )*=# 5! $!+&0&2! + 6!4!%! *% 5!$$& >2#4 $!6"B5#$&# $! *32#5#"#$* 3*5)-

$*=#(%+* *% 5!$$&%#, 32*)#$,C9& (5*6!+,C9&) &4)#2#$&,%! $! 916! & 9!"91"!:&&%#

4! .*2)&2!$# $! &4)#2#$&,%!. F*4& 27>#$ & &%#2!:&*$#$ 32*:#(, (+724!$ ( *6E*=-

5!$# 32#4 5!$$&%#, (745!+!$# & $!6"B5#$&# $! !02#0!:&& *% 5!$$& & 32&5+&=+!$#

$!0*2#-$!5*"1 3* $&+!%! $! !02#0&2!$#, 9!9%* & ( .*2)&2!$# $! 32&)#2$& 916*+# &

$!6"B5#$&# $! *%5#"$&%# (%2!$& $! 916*+#%#, (# $!2&>! 2.+&#+')% )' "$+')# #

-=<.8% (slice and dice). K2& *3#2&2!$# 3* (745!+!$#%* $! OLAP 916*+#%# (# &4+728-

+!% ("#5$&%# *3#2!:&&:

• -745!+!$# $! 2#4#$ (Slice). I#4#$7% # 5+1)#2$! )!%2&:!, 32& 9*,%* +(&>9& *(-

%!$!"& &4)#2#$&, &)!% (!)* #5$! (%*C$*(%. K2& %!4& *3#2!:&, (# &46&2!% 5+#

&4)#2#$&, 4! (745!+!$#%* $! 2#4#$!, 32& .&9(&2!$# $! *32#5#"#$! (%*C$*(%

4! +(,9* *% *(%!$!"&%# &4)#2#$&,.
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• -745!+!$# $! 4!2 (Dice). ;!27% (3* !$!"*0&, $! %2&)#2$&, 916) (# &402!=5! *%

)$*=#(%+* 2#4#$&, 32& 9*&%* (# &43*"4+!% 5!$$& 4! #5$* &"& $,9*"9* *% &4-

)#2#$&,%!, 9*&%* (! &)!"& .&9(&2!$& (%*C$*(%& 32& (745!+!$#%* $! (!)&%#

2#4#$&.

• K2&5+&=+!$# $!5*"1/$!0*2# + C#2!2E&,%! $! 5!$$& (Drill down/up). F!4& *3#-

2!:&, &4+728+! 32&5+&=+!$# $!5*"1 3* C#2!2E&,%! $! !02#0&2!$# $! 5!$$&%#

5* 5*(%&0!$# $! #"#)#$%!2$&%# 5!$$&, &"& 32&5+&=+!$# $!0*2# 3* C#2!2E&,-

%! $! !02#0!:&,%! $! 5!$$&, 5*(%&0!C9& 3*-+&(*9& $&+! $! !02#0!:&,.

• L*2)&2!$# $! &4)#2#$&# (Roll-up). F!4& *3#2!:&, +7+"&>! + &4>&("#$&,

+(&>9& 5!$$&, *%$!(,<& (# 97) #5$* &4)#2#$&#.

• K2*),$! $! *2&#$%!:&,%! $! &4)#2#$&# (Pivot). A3#2!:&,%! (# &43*"4+! 32&

+&41!"&4&2!$# $! 2#41"%!%&%# *% !$!"&4! +72E1 OLAP 916! 32& &4+#=5!$# $!

#92!$! &"& 32& .*2)&2!$# $! *%>#%.

-7<#(%+1+!<&%# OLAP 32*519%& 32#5*(%!+,% )$*=#(%+* )#%*5& 4! (745!+!$#

$! 916*+#, 9!9%* & 4! *6+724+!$# $! 916*+#. A6+724+!$#%* $! 916*+#%# (# 32!+& (

:#" 32#*5*",+!$# $! 32*6"#)!, $!2#>#$ "*(975&:!" (sparsity). A(975&:!%! (# 3*"1-

>!+!, 9*0!%* ( 5*6!+,$#%* $! &4)#2#$&# 97) 916! (# 3*"1>!+!% 9"#%9&, + 9*&%* $,)!

5!$$& 4! 5!5#$* &4)#2#$&#. A(975&:!%! )*=# 5! (# $!2#># *<# "$#5*(%!%7>$!

32!4$*%!" $! 916! & $#C$*%* $!"&>&# +*5& 5* &42!4E*5+!$# $! &4>&("&%#"$& 2#(12-

(& 4! *62!6*%9! $! >!(% *% 916!, + 9*C%* $,)! 5!$$&. D!32&)#2 4! +(#9& 32&E*5

)*=# 5! (7<#(%+1+!% 5!$$&, (+724!$& ( *%5#"#$ 9"&#$% & 32*519%, $* 2!4E*5&%# 4!

+(#9& *%5#"#$ 32&E*5 )*=# 5! $# (7<#(%+1+!%.  %!97+ ("1>!C, +)#(%* 5! (# (745!-

+! #5&$ 916 ( *32#5#"#$! 32!4$*%!, %* # 3*-5*62# 5! (# (745!5!% $,9*"9* (+724!$&

916!, +(#9& *% %,E 6#4 *(975&:!. A6+724+!$#%* $! 916*+#%# *(&012,+! (7+)#(%&)*(%

$! 5!$$&%# )#=51 %,E.

A6&9$*+#$* !$!"&47%, &4+728+!$ +72E1 OLAP 916, +4#)! 0,1 *% +2#)#%* 9*#%*

6& 6&"* $#*6E*5&)*, !9* (# &43*"4+!% 5!$$&%# *% *3#2!%&+$&%# 6!4& *% 5!$$& [9]. 

F*+! (# 57"=& $! !02#0&2!$#%* $! 5!$$&%# + 916*+#%# + (2!+$#$&# ( *3#2!%&+$&%#

6!4& *% 5!$$&. N02#0&2!$#%* (# &4+728+! +72E1 %!6"&:!%! $! .!9%&%#, ( 32&"!0!$#

$! 2!4"&>$* $&+* $! 5#%!C"$*(% (granularity). ?2*,% $! !02#0!:&&%# 4!+&(& *% 62*,

$! &4)#2#$&,%!, &43*"4+!$& + 916!. A6&9$*+#$* 372+*$!>!"$* (# &4>&(",+!% (!)*

$,9*"9* !02#0!:&&, ! 5210&%# (# &4>&(",+!% 32& $#*6E*5&)*(%. K2*:#(7% 9*& !02#-

0!:&& 5! (# &4>&(",% (# $!2&>! &46*2 $! +!2&!$% $! 2#8#$&#. K2& 2!6*%! ( OLAP 

!$!"&4& (# &4+728+! 6!"!$( )#=51 62*, $! !02#0!:&&%#, *32#5#",< +2#)#%* 4! 3*-

"1>!+!$# $! OLAP 2#41"%!%&%#, & +2#)#%* 4! .*2)&2!$# $! *%5#"$&%# !02#0!:&&.  

2#41"%!% $! %*+! :,"*(%$*%* +2#)# 4! (745!+!$# $! OLAP 2#41"%!%! %2,6+! 5! # *3-

%&)&4&2!$*, 9!%* 4! :#"%! (# &43*"4+!% )$*=#(%+* 2!4"&>$& +&5*+# !"0*2&%)&.

'!9%* 32& 6!4&%# *% 5!$$&, 9*0!%* #5&$ 3*%2#6&%#" 4!3*>$# 32*),$! + %!6"&:!,

%!4& %!6"&:! (&"& (7*%+#%$&,% 2#5 *% $#,) %2,6+! 5! (# 4!9"B>& 4! 5*(%73 *% 5210&

3*%2#6&%#"& & %!9*+! 4!9"B>+!$# %2,6+! 5! &)! & $! $&+* OLAP 916, &"& $! >!(% *%

916. -7<#(%+1+! (7<* & +74)*=$*(% ("#5 32*),$! $! 5!$$&%# + 916 5! (# 0#$#2&2!

(7*6<#$&#, ># 2#41"%!%&%# *% &4>&("#$&%# !$!"&4& ($!32&)#2 *6<! (1)!) $# (!

+#># +!"&5$& 3*2!5& 32*),$! + 5!$$&%#. -7<#(%+1+!% *6!># & +74)*=$*(%& +(&>9&

&4>&("#$&, 5! (# &4+728+!% 5&$!)&>$*, 3* +2#)# $! 32*+#=5!$# $! (!)&, !$!"&4.
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OLAP (72+72&%# (# 2!4"&>!+!% (3*2#5 $!>&$! 4! (7E2!$#$&# $! OLAP 916*+#%#

& )*0!% 5! 675!%:

• I#"!:&*$$& OLAP (ROLAP) 

K2& %,E 5!$$&%# & &4)#2#$&,%! (# (7E2!$,+!% + 2#"!:&*$$& 6!4& *% 5!$$& 3*5

.*2)!%! $! %!6"&:&. -7572=!$&#%* $! *%5#"$&%# 9"#%9& $! 916! (7<* (# (7E2!$,+!

+ 2#"!:&*$$& %!6"&:&. ROLAP $# &4&(9+! 32#5+!2&%#"$* &4>&(",+!$# $! !02#0!:&,

& &4)#2#$&,.  (&>9& 2#41"%!%& (# 3*"1>!+!% >2#4 SQL *3#2!%*2&, 9*&%* &4+728+!%

$1=$&%# 9!"91"!:&&. -E#)!%! $! 6!4!%! *% 5!$$&, 32#5(%!+",+!<! ROLAP, (# 2!4-

"&>!+! (7<#(%+#$* *% (E#)!%! $! *3#2!%&+$&%# 6!4& *% 5!$$&, 4!<*%* %# 15*+"#%-

+*2,+!% 2!4"&>$& &4&(9+!$&,. K* %!4& 32&>&$! 3*50*%+&%#"$!%! 2!6*%! 4! *3#2&2!-

$# ( ROLAP # 4$!>&%#"$* 3*-)!"9!, 5*9!%* +2#)#%* 4! 32*+#=5!$# $! #5&$ !$!"&4 #

(7<#(%+#$* (4! +(#9& 32*+#=5!$ !$!"&4 (# &4+728+!% (7*%+#%$&%# 9!"91"!:&&).

• Q$*0*)#2$& OLAP (MOLAP) 

MOLAP # !"%#2$!%&+! $! ROLAP %#E$*"*0&,%!, $#4!+&(&)* ># & 5+!%! !$!"&-

%&>$& &$(%21)#$%& &)!% 4! :#" 5! &4+728!% !$!"&4! $! 5!$$& >2#4 &43*"4+!$# $!

)$*0*)#2#$ )*5#" $! 5!$$&%#. MOLAP (# 2!4"&>!+! 4$!>&%#"$* 3* %*+!, ># (#

&4&(9+! 32#5+!2&%#"$* &4>&(",+!$# & (7E2!$,+!$# $! &$.*2)!:&, 4! 916! – *3#2!-

:&,%!, &4+#(%$! 9!%* /+%+'<.$-'.  MOLAP (7E2!$,+! %!4& &$.*2)!:&, + *3%&)&-

4&2!$& )$*0*)#2$& )!(&+&, ! $# + 2#"!:&*$$& %!6"&:& (9!9%* # 32& ROLAP).

• O&62&5$& OLAP (HOLAP) 

HOLAP 32#5(%!+",+!% 9*)6&$!:&, *% ROLAP & MOLAP. K2& HOLAP (&(%#)&-

%# >!(% *% 5!$$&%# $! 916! (# (7E2!$,+!% + MOLAP (9"!5, ! >!(% + 2#"!:&*$$& %!6-

"&:&.  2!4"&>$&%# 32*02!)$& 2#!"&4!:&& %*+! 2!45#"#$&# +!2&2!. G5$* 32&)#2$*

2!45#"#$&# # ("#5$*%* – !02#0&2!$&%# 5!$$& 5! (# (7E2!$,+!% + MOLAP (9"!5 4!

3*-6724* %72(#$#, 5*9!%* $#!02#0&2!$&%# (5#%!C"$&) 5!$$& (# (7E2!$,+!% + 2#"!:&-

*$$& %!6"&:&.

P7"0* +2#)# $# (7<#(%+1+!8# (%!$5!2%&4&2!$ #4&9 4! 5*(%73 5* OLAP 916*+#

(%!9!, 9!9%* $!32&)#2 (7<#(%+1+! #4&97% SQL 9!%* (%!$5!2%#$ #4&9 4! 5#.&$&2!$#

& )!$&31"&2!$# $! 5!$$&%# + 2#"!:&*$$& %!6"&:&). K2#4 1997 (# (745!5# #4&97%

MDX 4! 2!6*%! ( OLAP 916*+#. F*4& #4&9 6# 1(7+728#$(%+!$ 32#4 2001 ( 5*6!+,$#

$! XML 9!%* 6!4! 4! #4&9!, >2#4 9*#%* MDX (# ,+,+! 5#-.!9%* &$51(%2&!"#$ (%!$-

5!2% 4! *3#2&2!$# ( OLAP 916*+#.

3.1.3. !,89#;')% )' ,)')#5

@4+"&>!$#%* $! 4$!$&, # 32*:#( $! &4+"&>!$# $! (92&%& )*5#"& (8!6"*$&) *% 5!$-

$& ( 6&4$#( 4$!>#$&#. @4+"&>!$#%* $! 4$!$&, (# &4+728+! *% &4%*>$&9 $! 5!$$& – 

-9"!5! *% 5!$$&. @)!C9& 32#5+&5, ># (2#5$* $! +(#9& 3 0*5&$& 9*"&>#(%+*%* $!

5!$$&%# + #5$! *20!$&4!:&, (# 15+*,+! [10], (# $!"!0! (7<#(%+1+!$#%* $! &$(%21-

)#$% 4! 32#*62!41+!$# $! 5!$$&%# + &$.*2)!:&,. P*9!%* @4+"&>!$#%* $! 4$!$&,

)*=# 5! (# &43*"4+! 4! .*2)&2!$# $! )*5#"& *% 9*$92#%$&%# 5!$$&, %* )*=# 5!

(7<#(%+1+!% 5210& 9*$92#%$& 5!$$&, 9*&%* $# +"&4!% + $&%* #5&$ )*5#". K* (7<&,

$!>&$ &4+"&>!$#%* $! 4$!$&, *% 9*$92#%$& 5!$$& $,)! 5! 2!43*4$!# .*2)&2!$ )*-

5#", !9* 9*$92#%$&%# 5!$$& $# 0* 3*92&+!% $!37"$*. '!9%* +(#9& 5210 &$(%21)#$%,
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@4+"&>!$#%* $! 4$!$&, .1$9:&*$&2! #.#9%&+$* 32& $!"&>&# $! 3*5E*5,<!%! (12*-

+&$! – + %*4& ("1>!C 3*9!4!%#"$& & 32#5(%!+&%#"$& 5!$$&, 9*&%* %2,6+! 5! (# &4+-

"#9!% *% -9"!5! *% 5!$$&. A(+#$ %*+! *%92&+!$#%* $! 9*$92#%#$ )*5#" + 5!5#$

$!6*2 *% 5!$$&, $# *4$!>!+! $#32#)#$$*, ># )*5#"7% # 32#5(%!+&%#"#$ 4! +(&>9&

5!$$& + -9"!5! *% 5!$$& & 3*-(3#:&!"$* 4! +(&>9& G9(%2!9%& *% 5!$$& +7+ & &4+7$

-9"!5!. G%* 4!<* +!=$! >!(% *% 32*:#(! $! &4+"&>!$# $! 4$!$&, # 32*+#29!%! &

+!"&5&2!$#%* $! .*2)&2!$&%# )*5#"& $! 5!$$& +72E1 (7*%+#%$&%# G9(%2!9%& *%

5!$$&.

A($*+$!%! :#" $! @4+"&>!$#%* $! 5!$$& # 5! (# 3*)*0$# $! !$!"&4! $! (762!$&%#

5!$$& 4! &5#$%&.&:&2!$# $! *32#5#"#$* 3*+#5#$&# [11].  %!9&+! 5!$$& *6&9$*+#-

$* (7<#(%+1+!% $#&4+#(%$& +4!&)**%$*8#$&,. A32#5#"#$& )*5#"& *% 5!$$& )*0!%

5! (! +!"&5$& 4! #5$* 3*5)$*=#(%+* *% 5!$$&%#, 3*5!+!$& 4! @4+"&>!$#, 9!%* )*=#

5! $# (! +!"&5$& 4! 5210* 3*5)$*=#(%+* *% 5!$$&%#. ;! 5! (# 32#*5*"## %*4& 32*6-

"#), 6&4$#( !$!"&4!%*27% %2,6+! 5! # #9&3&2!$ ( 2!4"&>$& 3*5E*5&, #5&$ *% 9*&%* #

@46*2 $! )*5#", (745!+!C9& #9(3#2&)#$%!"#$ 32*#9% $! )*5#"! 3*(2#5(%+*) (745!-

+!$# &"& 32#)!E+!$# $! *32#5#"#$& 9*2#"!:&&.

@4+"&>!$#%* $! 5!$$& )*=# 5! *%92&# )*5#"& $! 5!$$& (2#5 372+&>$&%# 5!$$&,

9*&%* (! )1 3*5!5#$&. K* %!4& 32&>&$! 372+&>$&%# 5!$$& %2,6+! 5! (! 5*(%!%7>$*

0*"#)& 3* *6#) & 3* +74)*=$*(% 5! *%2!4,+!% 32*:#(&%#, ("1>&"& (# +7+ +2#)#%*.

;! &4%*>$&9 $! 372+&>$& 5!$$& (# &43*"4+!% -9"!5*+# *% 5!$$& (Data Warehouses) 

&"& G9(%2!9%& *% 5!$$& (Data marts). @4+"&>!$#%* $! 5!$$& # &%#2!%&+#$ 32*:#(,

(+724!$ ( $!>!"$* *61>#$&# $! (&(%#)!%! & 3*("#5+!<* 2!43*4$!+!$# $! )*5#-

"!/)*5#"&%# *% 5!$$&. -7<#(%+1+!% ("#5$&%# 3 .!4& + @4+"&>!$#%* $! 5!$$& (+(,9!

*% %,E )*=# 5! # &%#2!%&+$! (!)! 4! (#6# (&):

- K2#532*:#(*2$! *62!6*%9!;

- -745!+!$# $! )*5#"& *% 5!$$&;

- /#$#2&2!$# $! 2#41"%!%$&%# )*5#"& *% 4$!$&,.

K72+&>$&%# 5!$$&, 32#5& 5! (# 3*5!5!% 97) @4+"&>!$#%* $! 4$!$&,, %2,6+! 5! (#

"3*>&(%,%". F*+! 3*>&(%+!$# *4$!>!+! 5! (# 32#)!E$!% 5!$$&%#, %2#%&2!$& 9!%*

"81)", & "&3(+!<&%# 5!$$&. K* %*4& $!>&$ 3*>&(%#$&%# 5!$$& (# $!)!",+! 5* $&-

+*%*, $!2#>#$* " #9%*2 $! *%"&>!+!$#%* (Feature Vector)". F*4&  #9%*2 $! *%"&>!-

+!$#%* (7572=! 372+&>$&%# 5!$$& +72E1 9*&%* <# &4+728+! &4+"&>!$# $! 4$!$&,.

D!32&)#2 >#2$*-6,"* &4*62!=#$&# $! "&:# )*=# 5! (# ($#)# >2#4 2!(%#2 100 3&9-

(#"! E 100 3&9(#"!, &"& *6<* 10 000 6&%! 372+&>$& 5!$$& 32#5& &4>&(%+!$#. N9* (#

2!6*%& ( !"0*2&%7) 4! 2!43*4$!+!$# $! "&:#, 9*#%* &43*"4+! 3*"*=#$&#%* & .*2)!-

%! $! *>&%# & 1(%!%!, %* %#4& 372+&>$& 5!$$& )*=# 5! (# 3*>&(%,% & 5! (# (745!5#

 #9%*2 $! *%"&>!+!$#%*, (7572=!< 5!$$& (!)* 4! *>&%# & 1(%!%!, 9*&%* 5!$$& <#

675!% )$*0* 3*-)!"9* *% %#4& 32#5& &4>&(%+!$#%*. K* %*4& $!>&$ ),(%*%* 4! (7E2!-

$#$&# $! :&.2*+&, *62!4 <# &4&(9+! )$*0* 3*-)!"9* 3!)#% & +2#)#%* 4! 2!43*4$!-

+!$# $! *62!4! <# 675# )$*0* 3*-92!%9*. ;!%*+! 3*>&(%+!$#%* $! 5!$$&%# $# (# &4-

+728+! (!)*:#"$*, ! (# 32!+& ( *0"#5 $! 675#<*%* .*2)&2!$# $! 2!4"&>$&%# )*5#-

"& $! 5!$$&. ;! #5$* )$*=#(%+* *% 372+&>$& 5!$$& (# 5#.&$&2!% 5+!  #9%*2! $!

*%"&>!+!$#%* – F2#$&2!< +#9%*2 &  !"&5&2!< +#9%*2. F2#$&2!<&,% +#9%*2 &)! 4!

:#" 5! "*61>&" !"0*2&%)&%# 4! &4+"&>!$# $! 5!$$& 5! 2!43*4$!+!% *32#5#"#$& )*-
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5#"& $! 5!$$&, 5*9!%*  !"&5&2!<&,% +#9%*2 ("1=& 4! 2#!"$* 2!43*4$!+!$# $! +!-

"&5$& )*5#"& $! 5!$$& (2#5 37"$*%* )$*=#(%+* *% 5!$$&.  (&>9& %#4& 5#C(%+&, 3*

3*>&(%+!$#%* $! 372+&>$&%# 5!$$& )*=# 5! (# 2!40"#=5!% 9!%* K2#532*:#(*2$!

*62!6*%9!.

A($*+$&,% 32*:#( 3* -745!+!$# $! )*5#"& $! 5!$$& (# (7(%*& *% ("#5$&%# 4 

0"!+$& (%739& (32#5(%!+#$& >2#4 (7*%+#%$& 0213& !"0*2&%)&), 9!%* %#4& (%739& (#

32&"!0!% +72E1 5!$$& *32#5#"#$& 9!%* F2#$&2!< +#9%*2 $! *%"&>!+!$#:

a) D9'"#2#4#+')% – (+724+!$#%* $! 5!$$&%# 97) 32#5+!2&%#"$* *32#5#"#$&

0213&. D!32&)#2 &)#C" (7*6<#$&,%! )*0!% 5! (# 9"!(&.&:&2!% $! (7*6<#-

$&,-(3!) & $*2)!"$& (7*6<#$&,. @43*"4+!% (# !"0*2&%)& 9!%*: N"0*2&%7)7%

$! 9-6"&49&,% (7(#5 [12] (&4+728+!< 9"!(&.&9!:&, $! *6#9%& $! 6!4! $!

6"&49&%# *61>#$& 32&)#2& + F2#$&2!<&,% +#9%*2 $! *%"&>!+!$#%*); D!&+$!

9"!(&.&9!:&, $! ?!C#( [13] (K2#5(%!+",+! +#2*,%$*(%$! 9"!(&.&9!:&,, *(-

$*+!$! $! %#*2#)!%! $! ?!C#( & 32#53*"!0!<! $!"&>&#/"&3(! $! *32#5#"#$!

.1$9:&, $! 9"!(!, $#(+724!$! ( $!"&>&#%*/"&3(!%! $! +(,9! 5210! .1$9:&,.

D!32&)#2 #5&$ 3"*5 )*=# 5! (# 32&#)# ># # 5&$,, !9* # 4#"#$ $! :+,%, 92707"

& ( 5&!)#%72 3*$# 25 (!$%&)#%2!); & D#+2*$$& )2#=& [14] (!"0*2&%7), *3&%-

+!< (# 5! .1$9:&*$&2! 3* 3*5*6&# $! 6&*"*0&>#(9&%# $#+2*$$& )2#=&, (7(-

%*,< (# *% &491(%+#$& $#+2*$&, *62!6*%+!<& +E*5,<! &$.*2)!:&, $! 6!4! $!

9*)1$&9!:&*$#$ 3*5E*5 4! &4>&("#$&,. F!4& )2#=! 32#5(%!+",+! !5!3%&+$!

(&(%#)!, 9*,%* (& ()#$, 9*)1$&9!:&*$$!%! (%219%12! $! 6!4!%! $! 32#5&8$&

32#)&$!"& 32#4 $#, 5!$$& & &4+728#$& 32*:#(&);  

b) E+=/#+')% – 5#C(%+! 9!%* '"!(&.&:&2!$#%*, $* 32#5+!2&%#"$* $# (! *32#5#-

"#$& 0213&%# & !"0*2&%)7% .*2)&2! *%5#"$& (E*5$& #5&$&:& *% 5!$$& + 021-

3&. G5&$ *% >#(%* &43*"4+!$&%# !"0*2&%)& # P72+* $! 2#8#$&,%! [16] (&43*"-

4+!< 02!. 3*5 .*2)!%! $! 2!49"*$#$* 572+* $! 2#8#$&,%!, 9!%* $! +(,9* 2!4-

9"*$#$&# (# (7(%!+,% +74)*=$& ("#5+!<& 2!49"*$#$&,, &43*"4+!$& 2#(12(& &

%,E$!%! :#$!, ! (7<* & 8!$( 4! 3*"1>!+!$# $! *32#5#"#$& 2#41"%!%&, 9!9%* &

4! *32#5#",$# $! +#2*,%$*(% 4! 3*"1>!+!$# $! *32#5#"#$* 2#8#$&#); 

c) >%1+%"#5 – *3&% 5! (# $!)#2& .1$9:&,, 9*,%* )*5#"&2! 5!$$&%# ( $!C-)!"9*

02#89&. A6&9$*+#$* &43*"4+! )#%*5&%# $! /#$#%&>$*%* 32*02!)&2!$# [15] 

(>!(% *% @491(%+#$&, &$%#"#9%, &43*"4+!<! )#%*5*"*0&,%! $! #+*"B:&*$$&%#

& 0#$#%&>$&%# !"0*2&%)&);  

d) F".4#'$#8). .<=;%)#% /. /+'8#9' – 32*+#=5!< %72(#$# $! +2749& )#=51

32*)#$"&+&, $!32&)#2 32& 2#0&(%2&2!$# $! 32*5!=6& + )!0!4&$ )*=# 5! (#

*%92&# 9*& 32*519%& (# 32*5!+!% $!C-)$*0* ("#5 18 >!(! & 32*5!=6!%! $! 9*C

32*519% # (+724!$! ( 32*5!=6! $! 5210 32*519% (4! 5! (# 3*52#5,% (%*9&%# +

)!0!4&$! +74 *($*+! $! %!4& "*0&9! 4! 9"&#$%&, &5+!<& ("#5 18 >!(!).

K*(*>#$&%# (%739& 3*9!4+!%, ># $,)! #5&$#$ 3*5E*5 4! .*2)&2!$# $! )*5#"&%#

$! 5!$$&. A(+#$ %*+! 4! *32#5#",$# $! 5!5#$ )*5#" *% 5!$$& )*=# 5! (# 32&"*=!%

$,9*"9* 3*5E*5!. K*(*>#$&%# 3*-0*2# :&%&2!$&, (! *%32!+$& %*>9& 4! 3*("#5+!<*

*%92&+!$# $! 4!57"6*>#$& & 5#%!C"$& 4$!$&, 4! (3*)#$!%&%# !"0*2&%)&, 32& $#*6-

E*5&)*(% 4! 675#<*%* &) 32&"!0!$#.
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-"#5 9!%* (# *(7<#(%+& A($*+$&,% 32*:#( 3* .*2)&2!$# )*5#"& $! 5!$$& 2!6*-

%#< ( F2#$&2!<&, +#9%*2 $! *%"&>!+!$#, *6&9$*+#$* (# 32&(%73+! 97) /#$#2&2!$#

$! 2#41"%!%$&%# )*5#"& *% 4$!$&,. F*4& 32*:#( 32#5(%!+",+! 32&"!0!$#%* $! *%9-

2&%&%# )*5#"& *% 5!$$& +72E1  !"&5&2!<&, +#9%*2 $! *%"&>!+!$#%*, %.#. 5! (# 32*-

+#2& 5* 9*"9* (745!5#$&%# )*5#"& (! +!"&5$& 4! 0*",)*%* 9*"&>#(%+* 5!$$&, $!)&-

2!<& (# +7+  !"&5&2!<&, +#9%*2 $! *%"&>!+!$#, & 5! (# 0#$#2&2!% 2#!"$&%# )*5#"&

*% 5!$$&. D# +(&>9& *%92&%& )*5#"& $! 6!4! $! F2#$&2!<&, +#9%*2 $! *%"&>!+!$#

(! +!"&5$& 4! 5!$$&%#, 32#5(%!+#$& *%  !"&5&2!<&, +#9%*2 $! *%"&>!+!$#. A(+#$

%*+! %2,6+! 5! (# !$!"&4&2! 9!9 *%92&+!$#%* $! )*5#"&%# *% 5!$$& 2!6*%& ( 2#!"$&

0*"#)& *6#)& *% 5!$$& & 32& $#*6E*5&)*(% 5! (# "5*$!(%2*,%" (7*%+#%$&%# !"0*-

2&%)& 4! *%92&+!$# $! )*5#"&%#.

-7<#(%+1+! (#2&*4$! 2!4"&9! )#=51 !$!"&%&>$&%# 2#41"%!%&, .*2)&2!$& *%

A$"!C$ !$!"&%&>$&%# 32*:#(*2& (OLAP) & %#4&, .*2)&2!$& *% @4+"&>!$#%* $!

4$!$&, (Data mining). P*9!%* A$"!C$ N$!"&%&>$&%# 32*:#(*2& 32#5*(%!+,% 5*62!

9!2%&$! "9!9+*" (# # ("1>&"*, %* @4+"&>!$#%* $! 4$!$&, *6,($,+! "4!<*" (# # ("1-

>&"* & "9!9+& (! %#$5#$:&&%#" 5! (# ("1>& *%$*+* &"& 5! (# ("1>& + 32*)#$#$ +&5.

A(+#$ %*+! @4+"&>!$#%* $! 4$!$&, *(7<#(%+,+! 9"!(&.&:&2!$# $! 3*"1>#$&, 2#-

41"%!% ( 5210& 3*5*6$&, !(*:&&2! 3*5*6$& ,+"#$&,, 3*52#=5! + 3*("#5*+!%#"$*(%

9*# ("#5 9*# ,+"#$&# 6& (# ("1>&"* & 32#5+&=5! *6<!%! 9!2%&$! 4! +675#<#.

3.1.4. G'8#1'4#.)). $'<9.

'!%* *($*+! 4! 5#.&$&2!$# $! D!+&0!:&*$$* %!6"* + ?@- )*=# 5! (# &43*"4+! 5#-

.&$&:&,%! $! Few [17] – +&41!"$* &4*62!4,+!$# $! $!C-+!=$!%! &$.*2)!:&,, $#*6-

E*5&)! 4! 3*(%&0!$# $! #5$! &"& 3*+#># :#"&, 9*$(*"&5&2!$! & 3*52#5#$! + #5&$

#92!$, %!9! ># 5! (# &4+"#># &$.*2)!:&,%! ( "#5&$ 3*0"#5".  (7+2#)#$$&%# D!+&-

0!:&*$$& %!6"! (# 5*6!+,% %2& $*+& .1$9:&&:

• @$%#2!9%&+$*(%;

•  74)*=$*(% 4! !$!"&4&2!$# $! &4%*>$&:&%# (5!$$& & &$.*2)!:&,) $! 32#5(-

%!+#$&%# #5$*#92!$$& 2#41"%!%&;

• A20!$&4&2!$# $! &$.*2)!:&, 4! "#5&$ 3*0"#5" 4! 2!4"&>$&%# 132!+"#$(9&

$&+! + *20!$&4!:&,%!.

@$%#2!9%&+$*(%%! *(&012,+! $# (!)* 3*9!4+!$# $! 2#41"%!%&, $* & 5&!"*0 ( 3*%-

2#6&%#",, %.#. %*C 5! &4&(9+! $*+! .*2)! $! (7<&%# 2#41"%!%&, $*+& 2#41"%!%& &"&

$,9*& *% #5$*#92!$$&%# 2#41"%!%& 5! )*0!% 5! (# 32#5(%!+,% + 3*-3*52*6$! .*2)!.

 74)*=$*(%%! 4! !$!"&4&2!$# $! &4%*>$&:&%# $! #5$*#92!$$&%# 2#41"%!%& # .*2)!

$! %!9! $!2#>#$&, drill-down, %.#. ("&4!$# $&+! $!5*"1 $! !02#0!:&, 5* 5*(%&0!$# $!

372+&>$& 5!$$&, 3*2*5&"& .*2)&2!$#%* $! 92!C$&%# 2#41"%!%&. D!+&0!:&*$$&%#

%!6"! $# (! 32#5$!4$!>#$& 4! #5&$ +&5 6&4$#( !$!"&4!%*2&, $!32&)#2 279*+*5&%#-

"&%# $! *20!$&4!:&&%#; %# (! 32#5$!4$!>#$& 5! 3*53*)!0!% +(&>9& $&+! $! 6&4$#(

132!+"#$&#%*. K* %!4& 32&>&$! %2,6+! 5! (7<#(%+1+!% #5$*#92!$$& *6*6<#$& 2#-

41"%!%&, 32#5$!4$!>#$& 4! *%5#"$& (3#:&!"&(%&, $!32&)#2 5! (# (745!5!% #5$*#9-

2!$$& 2#41"%!%& *(+#$ 4! 132!+",+!<&%# *% $!C-+&(*9* $&+*, $* & 4! .&$!$(*+&%#

)#$&5=72&, 4! 6&4$#( )#$&5=72&%# 3* *%5#"$&%# 6&4$#( $!32!+"#$&, + *20!$&4!-
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:&,%!, 4! %#E$&>#(9&%# )#$&5=72&, 4! 279*+*5(%+* $! *3#2!%&+$*%* 132!+"#$&# &

%.$. K* %*4& $!>&$ D!+&0!:&*$$&%# %!6"! %2,6+! 5! )*0!% 5! 32#5"!0!% )$*=#(%+*

#5$*#92!$$& *6*6<#$& 5!$$& 4! 2!4"&>$& 132!+"#$(9& $&+!.

D!+&0!:&*$$&%# %!6"! $# (! &$.*2)!:&*$$& %!6"!, ! (2#5(%+* 4! 132!+"#$&#.

;!%*+! + %,E 6& %2,6+!"* 5! &)! +74)*=$*(%& $# (!)* 5! (# 9*$(%!%&2! 9!9+* (%!+!

&"& 9!9+* )*=# 5! (# ("1>& + *20!$&4!:&,%!, $* & 32& $#*6E*5&)*(% 5! (# (%&0! 5*

+&41!"&4&2!$# $! 2!4"&>$& $&+! $! 5#%!C"$*(% ( *0"#5 +4#)!$# $! (7*%+#%$& 13-

2!+"#$(9& 2#8#$&,. D!32&)#2, 9*0!%* @$5&9!%*27% 4! 32*&4+*5&%#"$*(% # (3!5$!"

3*5 5*31(%&)!%! 4! *20!$&4!:&,%! 02!$&:!, >2#4 drill-down 3*5E*5! 5! )*=# 5! (#

(%&0$# 5* 32&>&$&%#, 3*2*5&"& $!)!",+!$#%* $! 32*&4+*5&%#"$*(%%! & 5* (7*%+#%-

$&%# 6&4$#( 4+#$!, *%0*+*2$& 4! %*+! (7(%*,$&#.

D!+&0!:&*$$&%# %!6"! $! ?@- *6&9$*+#$* (# &43*"4+!% 4! 3*9!4+!$# $! 32*&4-

+*5(%+#$& 3*9!4!%#"&, *32#5#"#$& *% *20!$&4!:&,%!, 9!%* 32*&4+#5#$! 32*519:&,,

32*5!5#$ 32*519:&,, $&+* $! 32*5!=6& 3* 2#0&*$&, 5#.#9%& $! E&",5! 32*5!5#$&

&45#"&,, )$#$&, $! 9"&#$%& & 5*(%!+>&:& & 52. A6&9$*+#$* %#4& 3*9!4!%#"& (!

&42!4#$& 9!%* '"B>*+& 3*9!4!%#"& 4! &437"$#$&# (K#y Performance Indicators – 

KPI), & %&3&>$*%* %!6"* 32#5(%!+, $,9*"9* KPI, 9*2#"!:&&%# )#=51 %,E & :#"&,

!(3#9% $! 6&4$#(! [18]. 

F&3&>#$ #92!$ $! ?@- D!+&0!:&*$$* %!6"* # 3*9!4!$ $! .&0.5 

-%739&%# 3* (745!+!$#%* $! #92!$ 4! +&41!"&4&2!$# $! D!+&0!:&*$$* %!6"* (

&43*"4+!$# $! (*.%1#2#$ 32*519% K*2%!" )*0!% 5! (# (+#5!% 5*:

a) -745!+!$# $! #92!$$! (%2!$&:! $! 3*2%!"!.

K*2%!"7% (745!+! *6#5&$#$* 32#5(%!+,$# $! #92!$& *% 2!4"&>$& J#6 (72+72&,

&43*"4+!C9& %#E$*"*0&,%! $! "portals", 9!%* + #5$*#92!$$*%* 32#5(%!+,$# $! D!+&-

0!:&*$$*%* %!6"* )*=# 5! (# +9"B>!% J#6 (%2!$&:& & >!(%& *% #92!$& ($! 9"&#$%-

(72+72$& 32&"*=#$&,) *% 2!4"&>$& &4%*>$&:& – +(&>9&%# >!(%& $! 9*23*2!%&+$!%!

&$.*2)!:&*$$! (&(%#)!. F#4& 5!$$& )*=# 5! (# $!(%2*,% (3*2#5 %*+! 975# + #92!$!

$! K*2%!"! %2,6+! 5! (# +9"B>!%.  $!(%*,<!%! (%739! (# &4+728+! (745!+!$# $!

(%2!$&:!, $#C$*%* *.*2)"#$&# >2#4 "*0* $! *20!$&4!:&,%! & *($*+#$ %#9(% 4! *%0*-

2# & *%5*"1 $! #92!$!, 9!9%* & 32&+#%(%+&#, 32#5(%!+#$* + 0*2$!%! ",+! >!(% $! #9-

2!$!.  (&>9* %*+! # 32*5&9%1+!$* *% (+#%*+$&%# 5*62& 32!9%&9& 4! (745!+!$# $!

D!+&0!:&*$$* %!6"*.

b) -745!+!$# 2!)9! 4! 2!43*"!0!$# $! &$.*2)!:&,%! 4! *($*+$!%! (%2!$&:! $!

K*2%!"! – 4! +&41!"&4&2!$# $! 02!.&9&, %!6"&:& & )!$*)#%2&.

K2*#9%&2!$#%* $! #5$*#92!$$*%* 32#5(%!+,$# $! (%2!$&:! + K*2%!"! &4&(9+! 5!

(# 32*#9%&2! 975# $! #92!$! 5! (# 2!43*"*=!% 02!.&9&, 975# %!6"&:& & 975# )!$*-

)#%2& (02!.&>$& &4*62!=#$&, $! (%2#"9*+& 12#5&, 9*&%* &)!% *6&9$*+#$* 3 *6"!(-

%& 4! (7*%+#%$* &4)#2+!$# – 4#"#$!, =7"%! & >#2+#$! *6"!(%). ;! +(,9! *%5#"$! &$-

.*2)!:&, (# *32#5#", &4%*>$&97%, *% 9*C%* 5! (# &4+"#># &$.*2)!:&,%! – IP !52#(,

URI !52#(, 9!9%* & >!(%%! *% %*4& URI, 9*,%* <# (# +9"B>& + #92!$$!%! (%2!$&:! $!

K*2%!"!.
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c) K*(*>+!$# $! 9*$92#%$& %&3*+# 5!$$& 4! 32#5(%!+,$# 32& +&41!"&4&2!$#.

K* +2#)# $! %!4& (%739! (# &46&2!% %&3*+# 5!$$&, 9*&%* <# (# &43*"4+!% 4! +(,9!

02!.&9!, %!6"&:! & )!$*)#%72. F*4& 32*:#( (# $!2&>! 97(%*)&4&2!$# ( *0"#5 $!

32#5*(%!+,$# $! &$.*2)!:&,%! 4! $1=$*%* $&+* $! 132!+"#$&#.

d) -745!+!$# $! 9*$%2*" 4! 5*(%73 5* #5$*#92!$$!%! (%2!$&:!.

K2& $#*6E*5&)*(% &$.*2)!:&,%! $! #92!$!-(%2!$&:! )*=# 5! (# &4+#=5! (!)*

32& 3*5!+!$# $! 9*2#9%$* &)# & 3!2*"!. F*+! (# 32!+& ( *0"#5 $! .!9%!, ># %!9!+!

&$%#02&2!$! 132!+"#$(9! &$.*2)!:&,, 9!9+!%* (# &4+#=5! $! D!+&0!:&*$$*%* %!6-

"*, &)! 9*$.&5#$:&!"$*(%. ;! :#"%! + #92!$$!%! (%2!$&:! %2,6+! 5! (# 4!5#"& ),(-

%* 4! +7+#=5!$# $! &)#/3!2*"! & 5! (# &402!5& (3&(79 ( 5*31(%&)& (%*C$*(%& $!

&)#/3!2*"!.

-7<#(%+1+!% ?@-, 4! 9*&%* D!+&0!:&*$$*%* %!6"* $# # %!9! 07+9!+* 4! &402!=-

5!$# $! (7572=!$&#, & %#4& ?@- 5*31(9!% (!)* *32#5#"#$* 9*$.&012&2!$# $! &$-

.*2)!:&,%!.
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3.2.  ;7?J7C ?9 O>;7<>?49L?> ;9<C;:6:L:?7:

K2&$:&37% (# *($*+!+! $! 3*(%!$*+9!%!, ># @'F !2E&%#9%12!%! $! ?@- )*=# 5! (#

32#5(%!+& 02!.&>#(9& *%5*"1 $!0*2#, (7*%+#%(%+!<* $! 37%, $! *62!6*%9! $! &$-

.*2)!:&,%!, 9!%* *%5#"$&%# 9*)3*$#$%& (# 3*52#=5!% 3* ("#5$&, $!>&$ *%5*"1

$!0*2#: ETL@K*, -9"!5 *% 5!$$&, A$"!C$ !$!"&%&>$& 32*:#(*2&, @4+"&>!$# $!

5!$$& & D!+&0!:&*$$& %!6"! – .&0.6.  

K7D. 6 

 3*(*>#$!%! @'F !2E&%#9%12! $!C-*%5*"1 (# $!)&2!% &4%*>$&:&%# $! &$.*2-

)!:&,, 9*&%* 4!E2!$+!% ?@- (&(%#)!%!. F!4& &$.*2)!:&, (# *62!6*%+! *% ?@-,

9!%* 92!C$&%# 2#41"%!%& (# 3*"1>!+!% $! D!+&0!:&*$$*%* %!6"*, %.#. 3*%2#6&%#"&%#

3*"1>!+!% +(&>9& )#=5&$$& & 92!C$& 2#41"%!%& *% 2!6*%!%! $! ?@- >2#4 D!+&0!-

:&*$$*%* %!6"*. K2&$:&37% $! E*2&4*$%!"$* 2!432#5#"#$&# 32#5(%!+",+! 2!45#",-

$# $! @'F !2E&%#9%12!%! $! ?@- >2#4 E*2&4*$%!"$& 2!45#"&%#"&, 9!%* #5&$ 2!45#-

"&%#" # )#=51 5+! !2E&%#9%12$& #"#)#$%! $! ?@-.  (#9& !2E&%#9%12#$ #"#)#$%

32#5(%!+",+! #5$! !2E&%#9%12$! 9*)3*$#$%!, *3&(!$! 3*-0*2# + (%15&,%!, &"& $#C-
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$! (7(%!+$! >!(%, $* &)!<! 37"$* 4!+728#$! .1$9:&*$!"$*(%. K2&"!0!C9& %#4&

32&$:&3&, @'F !2E&%#9%12!%! $! ?@- )*=# 5! (# 2!45#"& $! ("#5$&%# *%5#"$&

!2E&%#9%12$& #"#)#$%&:

a) ETL@K* – &4+728+!< 32*:#(&%# 3* @4+"&>!$#, F2!$(.*2)&2!$# & ;!2#=5!-

$# (Extract, Transform and Load –ETL), 9!9%* & @4>&(%+!$# & K#2&*5&>$* *6-

$*+"#$&#. @4>&(%+!$#%* (# 32!+& $! 2#01",2$& 3#2&*5& *% +2#)# ( *0"#5 5! (#

3*5!5!% 97) -9"!5! *% 5!$$& (!)* 6&4$#( +!"&5$& 5!$$&. ;! 32*+#=5!$# $!

&4>&(%+!$#%* )*=# 5! (# &43*"4+!% 2!4"&>$& &$(%21)#$%&, %!9&+! 9!%* $!3-

2&)#2 IBM Information Server [19]. ;!2#=5!$#%* $! 5!$$&%# + -9"!5! *% 5!$$&

(%!+! >2#4 5210! 3#2&*5&>$*(% – %!4& $! *6$*+"#$&#%*, *%0*+!2,<! $! 3#2&*-

5&>$*(%%! $! !9%1!"&4&2!$# 5!$$&%# + -9"!5! *% 5!$$&. P+#%# 3#2&*5&>$*(%&

%2,6+! &"& 5! (! (&$E2*$$&4&2!$&, &"& @4>&(%+!$#%* 5! # ( 3*-97(! 3#2&*-

5&>$*(%, *%9*"9*%* *6$*+"#$&#%*.

b) -9"!5 *% 5!$$&, + 9*&%* (# +9"B>+!% & G9(%2!9%&%# *% 5!$$&, 4!#5$* ( %,E$*-

%* 132!+"#$&#;

c) A$"!C$ N$!"&%&>#$ 32*:#(*2 (OLAP), >&&%* OLAP (72+72& 3*"1>!+!% &$-

.*2)!:&, *% -9"!5 4! 5!$$&;

d) @4+"&>!$# $! 4$!$&,, 9*&%* 3*"1>!+!% &$.*2)!:&, (7<* *% -9"!5 4! 5!$$&,

9!%* #"#)#$%7% )*=# 5! 2!6*%& + 3!2!"#" ( A$"!C$ N$!"&%&>#$ 32*:#(*2 4!

9*)3"#9($& &4+*5& &"& (!)*(%*,%#"$*;

e) D!+&0!:&*$$* %!6"*.

 (#9& #5&$ *% %#4& !2E&%#9%12$& #"#)#$%& )*=# 5! 675# 4!2#5#$ $! *%5#"#$ .&-

4&>#(9& (72+72 & +2749!%! ( 3*-5*"$* & 3*-0*2$* $&+* + @'F !2E&%#9%12!%! )*=#

5! (# *(7<#(%+,+! >2#4 WAN &/&"& LAN. K* %*4& $!>&$ 2!432#5#"#$!%! @'F !2E&-

%#9%12! $! ?@- )*=# (# 32#5(%!+& >2#4 5 2!45#"#$& !2E&%#9%12$& #"#)#$%! )!9(&)1).

3.3.  ;7?J7C ?9 @:;47B9L?> ;9<C;:6:L:?7:

K2&$:&37% $! +#2%&9!"$*%* 2!432#5#"#$&# (# *($*+!+! $! *6(%*,%#"(%+*%*, ># +(#-

9& !2E&%#9%12#$ #"#)#$% *% 3*(*>#$!%! 3*-0*2# @'F !2E&%#9%12! $! ?@- )*=# 5!

(# 2!45#"& $! 3*5#"#)#$%&, $!32&)#2 -9"!5! *% 5!$$& 5! (# 2!45#"& $! $,9*"9*

.&4&>#(9& &402!5#$& !2E&%#9%12$& 3*5#"#)#$%!, &"& A$"!C$ !$!"&%&>$&,% 32*:#-

(*2 5! (# 2!45#"& $! $,9*"9* 3*5#"#)#$%!. F!9*+! 2!45#"#$&# 02!.&>#(9& (# 32#5(%!+,

9!%* +#2%&9!"$* 2!432#5#"#$&#, *%975#%* &5+! & $!4+!$&#%* $! 32&$:&3! – .&0. 7. 

N2E&%#9%12$&,% #"#)#$% "ETL@K*" )*=# 5! (# 2!45#"& )!9(&)!"$* $! %*"9*+!

#"#)#$%!, *% 9*"9*%* &4%*>$&9! (# (76&2! &$.*2)!:&,%! 4! -9"!5! *% 5!$$&. F!9*-

+! 2!432#5#"#$&# )*=# 5! 675# (7<* & $! 32&$:&3! $! *%5#"#$ 3*5#"#)#$% 4! +(#9&

%&3 &4%*>$&9.

N2E&%#9%12$&,% #"#)#$% "-9"!5 *% 5!$$&" )*=# 5! (# 2!432#5#"& 3* ("#5$&%#

32&$:&3&:

- I!45#",$# $! -9"!5 *% 5!$$& – O2!$&"&<# & G9(%2!9%& *% 5!$$&, 9!%* *%5#"-

$&%# G9(%2!9%& )*=# 5! (# 2!43*"*=!% + 2!4"&>$& .&4&>#(9& "*9!:&& &"& 5!

(# *6*(*6,% $! 32&$:&3! 9*# 6&4$#( 4+#$* 9!9+! &$.*2)!:&, <# 3*"4+!;
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- -!)&,% -9"!5 *% 5!$$& 5! (# 2!432#5#"& $! $,9*"9* .&4&>#(9& (72+72!, 2!4-

3*"*=#$& .&4&>#(9& $! 2!4"&>$& )#(%!, &)!<& #5$! & (7<! (E#)! $! 5!$$&,

&"& &)!<& 2!4"&>$& (E#)& $! 5!$$&;

K7D. 7 

N2E&%#9%12$&,% #"#)#$% "A$"!C$ !$!"&%&>$& 32*:#(*2&" )*=# 5! (# 2!45#"&

$!:

- *%5#"#$ A$"!C$ !$!"&%&>#$ 32*:#(*2 4! +(#9& OLAP 916;

- #5&$ A$"!C$ !$!"&%&>#$ 32*:#(*2 4! $,9*"9* OLAP 916!;

- A$"!C$ !$!"&%&>#$ 32*:#(*2 4! 916, 2!43*"*=#$ + -9"!5 *% 5!$$& & A$"!C$

!$!"&%&>#$ 32*:#( 4! 916, 2!43*"*=#$ + G9(%2!9% *% 5!$$&;

- A$"!C$ !$!"&%&>#$ 32*:#(*2 4! +(#9& OLAP 916, 2!43*"*=#$ $! *%5#"#$ G9-

(%2!9% *% 5!$$&;

-  (#9& OLAP 916 + *%5#"#$ OLAP (72+72;

N2E&%#9%12$&,% #"#)#$% "@4+"&>!$# $! 4$!$&," )*=# 5! (# 2!45#"& (3*2#5:

- L!4!%! $! *62!6*%9! – K2#532*:#(*2$! *62!6*%9!, -745!+!$# $! )*5#"& *%

5!$$& & /#$#2&2!$# $! 2#41"%!%$&%# )*5#"& *% 4$!$&,, 9!%* +(,9! .!4! 5! (#

&4+728+! >2#4 *%5#"$& .&4&>#(9& (72+72&, +(#9& *% %,E 32#5$!4$!>#$ 4! 5!-

5#$!%! .!4!;
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- A%5#"$&%# (%739& *% -745!+!$#%* $! )*5#"& *% 5!$$&, 2!6*%#<& ( %*%!"$*

2!4"&>$& !"0*2&%)&, 9!%* $1=$&%# 4! %,E &4>&("&%#"$& )*<$*(%& (# &437"-

$,+!% $! *%5#"$& 32*:#(*2&.

N2E&%#9%12$&,% #"#)#$% "D!+&0!:&*$$* %!6"*" )*=# 5! (# 2!45#"& $! ("#5$&%#

32&$:&3&:

- D,9*"9* .&4&>#(9& J#6 (72+72!, (745!+!<& *%5#"$& *%>#%&, !$!"& & &4+*5&,

& #5&$ (72+72 4! K*2%!", *6#5&$,+!< %,E$!%! &$.*2)!:&,;

- ;! *%5#"$&%# $&+! $! 132!+"#$&# 5! (# (745!+! *%5#"#$ .&4&>#(9& K*2%!",

9*C%* 5! *(&012,+! $1=$!%! 132!+"#$(9! &$.*2)!:&, (3*2#5 $&+*%* $! 13-

2!+"#$&#;

- ;! *%5#"$&%# 6&4$#( $!32!+"#$&, + *20!$&4!:&,%! 5! (# (745!+!% *%5#"$& .&-

4&>#(9& K*2%!"&, ( +74)*=$*(% 4! drill-down 5* 5#%!C"$& 5!$$&, *%$!(,<& (#

(!)* 4! (7*%+#%$&%# 6&4$#( $!32!+"#$&,.

3.4.  ;7?J7C7 <9 ;9<C;:6:L:?7: E @D;96:?7 B>AC>?:?47

 (7+2#)#$$&, (+,% +(# 3*-+!=$* (%!+! +4#)!$#%* $! 6&4$#( 2#8#$&, 5! (# &4+728-

+! (+*#+2#)#$$* & $! +(,9* $&+* $! 132!+"#$&#.  (7<*%* +2#)# $1=5!%! *% 6724!

!9*)*5!:&, $! 5&$!)&>$* 32*)#$,<&%# (# 6&4$#( 1("*+&,, $*+& 4!9*$*+& 2!43*-

2#56& & 3*+&8#$&,% !9:#$% +72E1 %,E$*%* (3!4+!$# 32&$1=5!+!% .&2)&%# 5! 675!%

3*-32#:&4$& + 32*:#(! $! +4#)!$# $! 2#8#$&,. F#4& 32*%&+*2#>&+& :#"& &4&(9+!%

)$*0*)#2$*(%, *% #5$! (%2!$!, & 5#%!C"$*(%, *% 5210!, $! +4#)!$# $! 2#8#$&,%! +7+

+(&>9& 9*)3*$#$%& $! '*23*2!%&+$!%! &4>&("&%#"$! (&(%#)!. A(+#$ %*+!, %#4&

2#8#$&,, +4#)!$& $! $&+* $! *%5#"$&%# 9*)3*$#$%&, %2,6+! 5! (# (&$E2*$&4&2!%

3*)#=51 (&. '"B>7% 97) 1(3#E! # *3#2!%&+$&%# 4+#$! 5! )*0!% 5! 32*&4+#5!% 3*+#-

># 2#8#$&,, 4!(,0!<& %,E$!%! 5#C$*(%. F&3&>#$ $!>&$ 4! 4!6!+,$# $! 6&4$#( .1$9-

:&*$&2!$#%* # 5! (# &4&(9+! *32#5#"#$& 9"B>*+& *3#2!%&+$& 2#8#$&, 5! (# +4#)!%

*% +&(*9&%# 132!+"#$(9& $&+! + *20!$&4!:&,%!. D!%&(97% 4! 32#)#(%+!$# $! +4#)!-

$#%* $! 2#8#$&, +7+ +(&>9& $&+! $! *20!$&4!:&,%! (745!5# $#*6E*5&)*(%%! *% $*+

%&3 6&4$#( &$%#"&0#$%$*(% & *%>#%$*(% – +02!5#$!%! 6&4$#( &$%#"&0#$%$*(%. K*

%*4& $!>&$ )*0!% 5! (# 5#.&$&2!% 2 0"!+$& %&3! ?&4$#( &$%#"&0#$%$& (&(%#)& – 

N+%*$*)$& &  02!5#$&. A($*+$&%# !2E&%#9%12$& 2!4"&>&, )#=51 %,E (! 3*9!4!$&

$! .&012! 8. 

 (,9!  02!5#$! ?@- # $#2!45#"$! >!(% *% 6&4$#( 32&"*=#$&# &"& 32*:#(, ! $#

*%5#"$* 32&"*=#$&# &"& (&(%#)!, 9*#%* # &$%#02&2!$*, &"& 9*#%* 2!6*%& (!)*(%*,-

%#"$* 4! .*2)&2!$# $! 2#41"%!%&. F, *6&9$*+#$* $# # *($*+#$ 9*)3*$#$% $! 6&4$#(

32&"*=#$&#%*, ! (3*)!0!%#"#$ 9*)3*$#$%, 9*C%* 32#5*(%!+, 2#41"%!%&, 32#5(%!+,-

$& 5* 92!C$&, 3*%2#6&%#" +7+ .*2)!, (7*%+#%(%+!<! $! (!)*%* 32&"*=#$&#.

 02!5#$!%! ?@- # $!(*>#$! 4! 3*53*)!0!$# $! E*2!%! 5! 2!46#2!% 9!9+* %*>$* (#

("1>+! + %#91<&, )*)#$%, 3* +74)*=$*(% + 2#!"$* +2#)#, + (7*%+#%$&, 6&4$#( 32*-

:#( &"& 6&4$#( *6"!(%. ;!%*+! (# &43*"4+!% *32*(%#$& .*2)& $! !$!"&4& & .*2)&-

2!$# $! *%>#%&, 9*&%* (! 4$!>&%#"$* 3*-*"#9*%#$& 4! 2!6*%!%! *% %#4& $! N+%*$*)-

$&%# ?@-.  02!5#$&%# ?@- 2!6*%,% ( 5!$$& + 5+&=#$&#, ! $# ( 5!$$& *% -9"!5*+#

*% 5!$$&.  3*+#>#%* ("1>!C 5!$$&%# (# 0#$#2&2!% *% (!)*%* 32&"*=#$&#, 97) 9*#-
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%* # (+724!$!  02!5#$!%! ?@-.  02!5#$&%# ?@- $# (!)* *3#2&2!% ( 5!$$&, 32#5*(-

%!+#$& *% (!)*%* 6&4$#( 32&"*=#$&#, $* & .*2)&2!% 2#41"%!%&%# +7+ .*2)! & +&5,

*32#5#"#$ *% (!)*%* 32&"*=#$&#. K* %*4& $!>&$ 3*%2#6&%#",% $# >1+(%+! 2!4"&9!-

%! *% (%&"! $! 32#5(%!+,$# $! 2#41"%!%&, 3*"1>#$& *% .1$9:&&%# $! (!)*%* 6&4$#(

32&"*=#$&#, 9!9%* & %#4&, 3*"1>#$& *%  02!5#$!%! ?@-. F*+! 3*)!0! $! 92!C$&%#

3*%2#6&%#"& 5! (# >1+(%+!% 3*-15*6$* ( 3*4$!%&, /2!.&>#$ 3*%2#6&%#"(9& &$%#2-

.#C( $! 32&"*=#$&#%* & &) 3*)!0! 5! 1+#"&>!% (+*,%! 32*&4+*5&%#"$*(%.  02!5#-

$&%# ?@- (! )$*0* 3*-(&"$* *2&#$%&2!$& 97) 92!C$&, 3*%2#6&%#", *%9*"9*%* N+-

%*$*)$&%# ?@-.  02!5#$&%# ?@-, *% 5210! (%2!$!, (! 32#5$!4$!>#$& 5! 675!% >!(%

*% 6&4$#( 32*:#(&%#. K2& %,E 92!C$&,% 3*%2#6&%#" %2,6+! 5! )*=# 5! 3#2(*$!"&4&-

2! +&5! $! (7572=!$&#%* & .*2)!%! $! *6*6<#$&%# 2#41"%!%&, 5! .*2)&2! +!2&!$%&

4! 2#8#$&,, 9!9%* & 5! *(&012& "#(#$ 5*(%73 5* 5!$$&%#, $! *($*+!%! $! 9*&%* (!

.*2)&2!$& 92!C$&%# 2#41"%!%&.
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 02!5#$&%# ?@- 3*(%!+,% )$*0* 2!4"&>$& &4&(9+!$&, 4! 2!4"&9! *% %2!5&:&*$-

$&%# N+%*$*)$& ?@-. G5$* *% %,E # 5! &)! 6*0!% API, 9*&%* 5! )*=# 5! (# &43*"4-

+! *% 6&4$#( 32*:#(!, 97) 9*C%* # +02!5#$! %!4& ?@-. F7C 9!%*  02!5#$!%! ?@- $#

2!43*"!0! ( 5!$$& + E*)*0#$&4&2!$& (9"!5, %, %2,6+! 5! 675# + (7(%*,$&# 5! (76&2!
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5!$$& *% 2!4"&>$& &4%*>$&:&, +9"B>&%#"$* 6!4& 5!$$&, 1#6-1("10& & *% 2!6*%$!%!

3!)#% $! 32*02!)$& *6#9%&.  &5#!"$&, ("1>!C %, %2,6+! 5! 675# + (7(%*,$&# 5!

*6#5&$& & E*)*0#$&4&2! 5!$$&%# *% 2!4"&>$&%# &4%*>$&:& 32#5& 5! (# 3*5E*5&

97) %,E$!%! *62!6*%9!. -7<#+2#)#$$*  02!5#$!%! ?@- %2,6+! 5! &)! API, >2#4

9*C%* 5! *%5!+! 2#41"%!%&%# (& 97) >!(%%! *% 6&4$#( 32*:#(!, 9*,%* <# .*2)&2!

92!C$&%# 2#41"%!%&.

N2E&%#9%12!%! $!  02!5#$!%! ?@- %2,6+! 5! # (7+)#(%&)! ( %!4& $! 6&4$#( 32&-

"*=#$&#%*, 97) 9*#%* (# 32&9!>!. ;! 2!4"&9! *% *6&9$*+#$&%# 32*02!)$& 6&6"&*-

%#9&, +02!5#$!%! ?@- # 3*-(9*2* +02!5#$! (&(%#)! + (!)*%* 6&4$#( 32&"*=#$&#, !

$# 5*6!+#$! 97) $#0*. N9* 32&"*=#$&#%* # J2EE 6!4&2!$*, %* ?@- %2,6+! 5! *(&-

012,+! (745!+!$# $! Servlets, JSPs & EJBs, 9*&%* )*0!% 5! 675!% 5*6!+#$& 97) 6&4-

$#( 32&"*=#$&#%*. N9* 32&"*=#$&#%* # $! 6!4! $! . NET %#E$*"*0&&, %* ?@- %2,6-

+! 5! # (7<* .Net-6!4&2!$! (&(%#)!.

 02!5#$&%# ?@- %2,6+! (7<* 5! 675!% )$*0* !5!3%&+$&. D!32&)#2 4!,+9!, *%3-

2!+#$! 97) 6&4$#( 32&"*=#$&#%*, %2,6+! 5! )*=# 5! (# )*5&.&:&2! "#($* 9!%*

4!,+9!, *%32!+#$! 97) ?@-.  (&>9& :+#%*+#, 82&.%*+# & %.$. %2,6+! 5! 675!% "#($*

32&(3*(*6&)& 4! %&3! /2!.&>#$ 3*%2#6&%#"(9& &$%#2.#C( $! 6&4$#( 32&"*=#$&#-

%*. I#41"%!%&%# *% ?@- %2,6+! 5! )*0!% 5! (# +9"B>+!% + (%&"! $! #92!$&%# $! 6&4-

$#( 32&"*=#$&#%*. ;! 5! (# 3*(%&0$# %*+!, 1#6 32&"*=#$&,%! *6&9$*+#$* &43*"4+!%

E&3#2+2749&, ! 5#(9%*3 32&"*=#$&,%! 2!6*%,% >2#4 3#2(*$!"&4&2!$# $! )#$B%! &

61%*$& + ?@- (2#5!%!.

?2*,% $!  02!5#$&%# ?@- $! 3!4!2! # (2!+$&%#"$* 3*-)!"79 *% %#4& $! N+%*-

$*)$&%# ?@-. -7<#+2#)#$$* )$*=#(%+* %2!5&:&*$$& ?@- &)!% )!29#%&$0*+*

32#5(%!+,$#, ># )*0!% 5! (# +02!=5!% 97) (7<#(%+1+!<&%# @'F (&(%#)&, $* 32!9-

%&>#(9& %# $# )*0!%. F!9&+! N+%*$*)$& ?@- &)!% (+*& 6&4$#( 32*:#(&, &)!% (+*C

*6"&9 $! /2!.&>$&, 3*%2#6&%#"(9& &$%#2.#C( & %.$. ;! 32#*6"!5!+!<!%! 2*", $!

3!4!2! $! N+%*$*)$&%# ?@- &)! 2#5&:! 32&>&$&. -745!%#"&%# $! N+%*$*)$&%#

?@- (! 32#9!2!"& )$*0* 0*5&$& + %,E$*%* &402!=5!$#, 2!6*%#C9& $#4!+&(&)* *%

(7<#(%+1+!$#%* $! )$*=#(%+*%* 2!4"&>$& '*23*2!%&+$& (&(%#)&, & (#0! %# (#

*3&%+!% 5! &$%#02&2!% (+*&%# !+%*$*)$& (&(%#)& 97) (7<#(%+1+!<!%! @'F (&(%#-

)! $! *%5#"$&%# .&2)& $! *($*+!%! $! ("!6* (+724!$& (&(%#)&, 6#4 5! (# &4+728+!

+02!=5!$# $! %#4& (&(%#)& #5$! + 5210!.

P*9!%* N+%*$*)$&%# ?@- &)!% ("*=$& .1$9:&& 4! !$!"&4& & *%92&+!$# $!

%#$5#$:&&, (745!+!$# $! *%>#%& & )#E!$&47) 4! 316"&91+!$# $! 2#41"%!%&%#,  02!-

5#$&%# ?@- 32&%#=!+!% *32*(%#$& .1$9:&&, 9*#%* &) 5!+! +74)*=$*(% 5! 2!6*%,%

+ 2#!"$* +2#)#. ?*0!%(%+*%* $! .1$9:&& $! N+%*$*)$&%# ?@- (# ,+,+! 32*6"#) 4!

 02!5#$&%# ?@-, 4!<*%* %# 6&E! &4&(9+!"& *02*)$! &4>&("&%#"$! )*<$*(% $! (72-

+72&%#, $! 9*&%* <# 2!6*%,%, 4! 5! .*2)&2!% 2#41"%!%& (&$E2*$$* ( 6724&$!%! $!

.*2)&2!$#%* $! *3#2!%&+$&%# 6&4$#( *%>#%&.  02!5#$&%# ?@- 3*592#3,% 8&2*9*

2!4$**62!4&# $! .*2)!%& 4! *%>#%&, &)!% 3*5527=9! 4! 02!.&9& & %!6"&:&, 3*592#-

3,% )$*=#(%+* &4E*5$& .*2)!%& (HTML, PDF, Excel) & )$*=#(%+* &4%*>$&:& $!

5!$$&. F# (! 32*#9%&2!$& *% (!)*%* $!>!"* 5! 675!% +9"B>#$& + 2!)9&%# $! 5210&

(&(%#)&, 9!9%* & 5! (& +4!&)*5#C(%+!% ( 32&#)!<! & 32#5!+!<! (&(%#)&.

 02!5#$&%# ?@- 6&+!% 5+! +&5!:
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- @437"$,+!<& +(&>9&%# .1$9:&& $! ?@- & (7<#(%+1+!<& 9!%* #5$* :,"*;

- @437"$,+!<& (!)* *%5#"$& .1$9:&& $! ?@-, $!32&)#2 "@4+"&>!$# $! 4$!$&,". 

 (7+2#)#$$&, (+,% (7<#(%+1+!% )$*=#(%+*  02!5#$& ?@- ( *%+*2#$ 9*5, 9*&%*

(! +7+ .*2)!%! $! #5&$&, &"& 5210&, +&5. D!32&)#2 (7<#(%+1+!% 32*519%& "-9"!-

5*+# *% 5!$$&", #5$&%# *% 9*&%* 2!6*%,% 9!%* N+%*$*)$& -9"!5*+# *% 5!$$&, ! 521-

0&%# 2!6*%,% 9!%*  02!5#$& -9"!5*+# *% 5!$$&. ;!%*+! 32& &402!=5!$#%* $! 2!432#-

5#"#$& ?@- $! *($*+!%! $!  02!5#$& ?@- %2,6+! +$&)!%#"$* 5! (# &46&2!% (7*%-

+#%$&%# 32*02!)$& 32*519%&, 9*&%* (! *% %&3! "+02!5#$&", ! $# (!)* 5! 32#%#$5&2!%

># (! +02!5#$&.

4.  !(&1'"!+#& #+%&'()"

*+ !+* !&)&.&#"& #+ /" 0"0'&%"

4.1. !9AB9 <9 C;>:B47;9?: ?9 A:4>674: <9 ;9<C;:6:L:?7:

Q#%*5&%# 4! 2!432#5#"#$&# (# 6!4&2!% $! %2&%# 32&$:&3! $! 2!432#5#"#$&#, &4"*-

=#$& 3*-0*2#: O*2&4*$%!"$* 2!432#5#"#$&#,  #2%&9!"$* 2!432#5#"#$&# & I!432#-

5#"#$&# ( +02!5#$& 9*)3*$#$%&. @43*"4+!C9& %#4& %2& 32&$:&3!, 32&"!0!$& 97)

?@- !2E&%#9%12$&%# 9*)3*$#$%&, (# 3*"1>!+! I!)9!%! 4! 32*#9%&2!$# $! )#%*5&%#

4! 2!432#5#"#$&# $! ?@- – .&0. 9 
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;! +(#9& !2E&%#9%12#$ 9*)3*$#$% $! ?@- ($!32&)#2 "-9"!5*+# *% 5!$$&") (#

(745!+! Q#%*5 4! 2!432#5#"#$&#, *($*+!+!< (# $! 32&"!0!$#%* $! 32&$:&3&%# $!

E*2&4*$%!"$*%* 2!432#5#"#$&#, +#2%&9!"$*%* 2!432#5#"#$&# & 2!432#5#"#$&#%* (

+02!5#$& .1$9:&&. @ 3*$#=# (# &43*"4+!% 4 !2E&%#9%12$& 9*)3*$#$%& – -9"!5 *%

5!$$&, A$"!C$ !$!"&%&>#$ 32*:#(*2, @4+"&>!$# $! 5!$$& & D!+&0!:&*$$* %!6"*, %*

(# (745!+!% 4 )#%*5! 4! 2!432#5#"#$&# $! ?@-.  (#9& )#%*5 *6*($*+!+! (745!+!$#-

%* $! $!6*2 *% -&(%#)$& #"#)#$%& (-G), >2#4 9*&%* )*=# 5! (# &402!5& (7*%+#%$&,

?@- !2E&%#9%12#$ 9*)3*$#$% + 2!432#5#"#$ +&5. K* %*4& $!>&$ #5&$ )#%*5 *6*(-

$*+!+! )$*=#(%+* -&(%#)$& #"#)#$%&, $! 9*&%* )!9(&)!"$* )*=# 5! (# 2!432#5#"&

5!5#$&,% ?@- !2E&%#9%12#$ 9*)3*$#$%, %.# 62*,% -&(%#)$& #"#)#$%& 4! 5!5#$ !2-
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E&%#9%12#$ 9*)3*$#$% 3*9!4+! )!9(&)!"$* >2#4 9*"9* #"#)#$%! )*=# 5! (# 32*#9-

%&2! !2E&%#9%12!%! $! %*4& 9*)3*$#$%. A% +4!&)*5#C(%+&#%* )#=51 E*2&4*$%!"$*-

%* & +#2%&9!"$* 2!432#5#"#$&# (# 3*"1>!+! )!%2&:! *% #"#)#$%&, 97) 9*&%*, 32&"!-

0!C9& +02!5#$*%* 2!432#5#"#$&#, (# 3*"1>!+! (7*%+#%#$ -&(%#)#$ #"#)#$% $! ?@-

!2E&%#9%12$&, 9*)3*$#$% ($!32&)#2 4! !2E&%#9%12$&, 9*)3*$#$% "-9"!5 *% 5!$$&"

(# (745!+!% (&(%#)$& #"#)#$%&, #5&$ *% 9*&%* # "I!432#5#"#$&# ( &43*"4+!$# $!

G9(%2!9% *% 5!$$&"). K2& 32!9%&>#(9! 2#!"&4!:&, $! %*4& 9*)3*$#$% )*=# 5! (#

&43*"4+!% 9!9%* +(&>9&%# *6*($*+!$& & 32#5(%!+#$& 3*-0*2# (&(%#)$& #"#)#$%& 4!

$#0*, %!9! & #5&$$* &$%#02&2!$* 2#8#$&#. F*+! *4$!>!+!, ># *%5#"$&,% ?@- !2E&-

%#9%12#$ 9*)3*$#$% )*=# 5! (# (745!5# >2#4 #5$* &$%#02&2!$* !2E&%#9%12$* 2#8#-

$&# &"& >2#4 2#8#$&#, &43*"4+!<* )$*=#(%+* -&(%#)$& #"#)#$%&, 9!%* %#E$&,%

)!9(&)!"#$ 62*C # *32#5#"#$ *% Q#%*5! 4! %*4& !2E&%#9%12#$ 9*)3*$#$%. D!32&-

)#2 4! !2E&%#9%12$&, 9*)3*$#$% "-9"!5 *% 5!$$&" )#%*57% )1 4! 2!432#5#"#$&#

*32#5#", 6 (&(%#)$& #"#)#$%! & 32!9%&>#(9*%* 2#!"&4&2!$# $! %*4& !2E&%#9%12#$

9*)3*$#$% )*=# 5! +!2&2! *% #5$* &$%#02&2!$* !2E&%#9%12$* 2#8#$&# 5* &43*"4-

+!$# $! +(&>9&%# 6 2!432#5#"#$& (&(%#)$& #"#)#$%!. F!4& +!2&!$%$*(% *32#5#",

+74)*=$*(%&%# & $&+!%! 4! 2!432#5#"#$* !2E&%#9%12$* 2#8#$&# $! (7*%+#%$&, !2-

E&%#9%12#$ 9*)3*$#$%. G5&$ -&(%#)#$ #"#)#$% )*=# 5! (# (745!5# ( 32&"!0!$# &"&

6#4 32&"!0!$# $! +02!5#$*%* 2!432#5#"#$&#, %.#. %*C 5! (# 2!40"#=5! 9!%* %2&)#2#$

&"& 5+1)#2#$ (&(%#)#$ #"#)#$%. K* %*4& $!>&$ 4! +(#9& -&(%#)#$ #"#)#$% (7<#(%-

+1+! +!2&!$%$*(% – 5! (# 32&"!0! (7( &"& 6#4 +02!5#$& 9*)3*$#$%& ($!32&)#2 5! (#

&43*"4+! -&(%#)#$ #"#)#$% ( +02!5#$ 9*)3*$#$% – "I!432#5#"#$&# ( &43*"4+!$# $!

G9(%2!9% *% 5!$$& 2!6*%#< (  02!5#$ G9(%2!9% *% 5!$$&, 2!43*"*=#$ + 3!)#%%!", 

&"& -&(%#)#$ #"#)#$% 6#4 +02!5#$ 9*)3*$#$% – "I!432#5#"#$&# ( &43*"4+!$# $!

G9(%2!9% *% 5!$$&, 2!6*%#< (7( -J?P").  

O!2!9%#27% $! -&(%#)$&, #"#)#$% (# 3*"1>!+! *% +4!&)*5#C(%+&#%* $! E*2&4*$-

%!"$*%* & +#2%&9!"$*%* 2!432#5#"#$&#. ;!%*+! 3*-5*"1 + (%15&,%!, 32& 2!40"#=5!-

$#%* $! *%5#"$&%# )#%*5& 4! 2!432#5#"#$&#, <# (# 32#5(%!+,% )#%*5&%# & %#E$&%#

-&(%#)$& #"#)#$%& $! 6!4! $! E*2&4*$%!"$* & +#2%&9!"$* 2!432#5#"#$&#.  74)*=-

$* # 4! 5!5#$ -&(%#)#$ #"#)#$% + )*)#$%! 5! $# (7<#(%+1+!% +02!5#$& 9*)3*$#$%&,

$* ("#5 *32#5#"#$* +2#)# + (+#%! 5! (# (745!5!% %!9&+! 9*)3*$#$%&. Q$*=#(%+*%*

+02!5#$& 9*)3*$#$%& (! ( *%+*2#$ 9*5, ! (9*2*(%%! $! 2!42!6*%9! $! (*.%1#2 ( *%-

+*2#$ 9*5 3*$,9*0! # )$*0* 0*",)!, 9!%* (# &)! 32#5+&5 *02*)$*%* )$*=#(%+* *%

2!42!6*%>&:& + (+#%!, 9*&%* )*0!% 5! (# +9"B>!% + %!9!+! 2!42!6*%9!. A(+#$ %*+!, 4!

5!5#$ -&(%#)#$ #"#)#$% )*=# 5! (# 32&"!0!% $,9*"9* 2!4"&>$& +02!5#$& 9*)3*-

$#$%&, $!"&>$& $! 3!4!2!, 9*#%* 4!3!4+! )#%*5*"*0&>#(9&, E!2!9%#2 $! 2!42!6*%#-

$&%# )#%*5& & -&(%#)$& 9*)3*$#$%&, ! 32!9%&>#(9*%* 32&"!0!$# )*=# 5! +!2&2!

(3*2#5 9*$92#%$&%# 1("*+&, $! 3!4!2!. G%* 4!<* 2!40"#=5!$&%# 3*-5*"1 )#%*5& &

-&(%#)$& #"#)#$%& *6E+!<!% ?@- !2E&%#9%12$&%# 9*)3*$#$%&, 6!4&2!$& (!)* $!

E*2&4*$%!"$* & +#2%&9!"$* 2!432#5#"#$&#.

K2& 2!42!6*%+!$#%* & 32#5(%!+,$#%* $! *%5#"$&%# )#%*5& & -&(%#)$& #"#)#$%&,

>2#4 9*&%* (# &4+728+! 2!432#5#"#$&#%* 3* 5!5#$&, )#%*5, # &43*"4+!$! ("#5$!%!

(&(%#)! 4! $!&)#$1+!$# $! (&(%#)$& #"#)#$%&:

0&-P-nOm 
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975#%* "-G" *4$!>!+! -&(%#)#$ #"#)#$%, "S" # !62#+&!:&, $! (7*%+#%$&, ?@- N2-

E&%#9%12#$ 9*)3*$#$%, 4! 9*C%* # 32#5$!4$!>#$ (745!5#$&,% )#%*5, "O" *4$!>!+!

&43*"4+!$ E*2&4*$%!"#$ 32&$:&3 $! 2!432#5#"#$&# ( "n" 3*2#5#$ $*)#2, ! " " *4-

$!>!+! &43*"4+!$ +#2%&9!"#$ 32&$:&3 $! 2!432#5#"#$&# ( "m" 3*2#5#$ $*)#2. @4-

3*"4+!$&%# !62#+&!:&& 4! N2E&%#9%12$&%# 9*)3*$#$%& (! ("#5$&%#: "-9"P" 4!

-9"!5 *% 5!$$&, "OLAP" 4! A$"!C$ !$!"&%&>#$ 32*:#(*2, "@;" 4! @4+"&>!$# $!

5!$$& & "DF" 4! D!+&0!:&*$$* %!6"*. K2& &43&(+!$#%* $! $!&)#$*+!$&#%* $! #"#-

)#$%! (# 32&"!0! $!)!",+!$# $! .*$%! $!  (32,)* O, 9*#%* *4$!>!+! (7*%+#%$*

+#2%&9!"$* 3*5$&+* $! E*2&4*$%!"$*%* $&+* + )!%2&:!%! $! (&(%#)$& #"#)#$%& $!

)#%*5!. D!32&)#2 "0&-0BL)-2O3 " *4$!>!+! )#%*5 4! !2E&%#9%12$!%! 9*)3*$#$%!

"-9"!5 *% 5!$$&", 32&"!0!$ $! +%*2* E*2&4*$%!"$* $&+* & %2#%* +#2%&9!"$* $&+*.

4.2.%:4>6 <9 ;9<C;:6:L:?7: ?9 0BL96 >4 69??7

Q#%*57%, &43*"4+!$ 4! 2!432#5#"#$&# $! ?@- !2E&%#9%12$!%! 9*)3*$#$%! "-9"!5

*% 5!$$&", & (745!5#$ $! *($*+!%! $! 32#5(%!+#$&%# 3*-0*2# 32&$:&3& & >2#4 &4-

3*"4+!$# $! 32*+#5#$&%# &4("#5+!$&, + "&%#2!%12!%! – [20[,[21],[22], +*5& 5* (74-

5!+!$# $! 6 (&(%#)$& #"#)#$%!, 32#5(%!+#$& $! .&012! 10. 

K7D.10

-&(%#)$&%# #"#)#$%& 4! 2!432#5#"#$&# $! !2E&%#9%12$!%! 9*)3*$#$%! "-9"!5 *%

5!$$&" (! 32*#9%&2!$& + 2 E*2&4*$%!"$& 9!%#0*2&& – ETL@K* (*6E+!<!<* 32*:#-

(&%# ETL, @4>&(%+!$# & K#2&*5&>$* *6$*+,+!$#) & O2!$&"&<!. ;! +(,9* E*2&4*$-

%!"$* $&+* (! 2!42!6*%#$& 3* 3 +#2%&9!"$& $&+!, 3*"1>!+!C9& *6<* 6-%# (&(%#)$&

#"#)#$%!. F#4& (&(%#)$& #"#)#$%! (!:

• 0&-0BL)-1O1  – @4>&(%+!$#;

• 0&-0BL)-1O2  – ETL; 

• 0&-0BL)-1O3  – K#2&*5&>$* *6$*+"#$&#;
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• 0&-0BL)-2O1  – /"*6!"#$ (9"!5;

• 0&-0BL)-2O2  – R*9!"$& & 0"*6!"#$ (9"!5;

• 0&-0BL)-2O3  – G9(%2!9%& *% 5!$$&.

K72+&%# 3 & 3*("#5$&,% 3*(*>#$& (&(%#)$& #"#)#$%! 2#!"&4&2!% (7*%+#%$&%#

*3&(!$& .1$9:&& + $!>!"*%* $! $!(%*,<!%! (%15&,. -&(%#)$&,% #"#)#$% "/"*6!"#$

(9"!5" *4$!>!+!, ># (# (745!+! #5&$ -9"!5 *% 5!$$& 4! :,"!%! ?@-, $#4!+&(&)* 975#

# 2!43*"*=#$. F*4& (9"!5 )*=# 5! 675# &402!5#$ >2#4 #5&$ &"& $,9*"9* (72+72!,

&43*"4+!C9& #5$*32*:#(*2$& &"& )$*0*32*:#(*2$& (72+72&. -&(%#)$&,% #"#)#$%

"R*9!"$& & 0"*6!"#$ (9"!5" 32#5(%!+",+! .*2)! $! 2!432#5#"#$&# $! -9"!5! *%

5!$$& $! *%5#"$& "*0&>#(9& #5&$&:& 2!43*"*=#$& $! 2!4"&>$& 0#*02!.(9& )#(%!,

9!%* "*9!"$&%# (9"!5*+# (7572=!% &"& >!(% *% &$.*2)!:&,%! $! /"*6!"$&, (9"!5,

&"& (! $#0*+* 9*3&#. -745!+!$#%* $! "*9!"$& (9"!5*+# (# $!"!0! 3*2!5& (7*62!=#-

$&, 4! 6724*5#C(%+&# &/&"& $!5#=5$*(%. @46*27% $! )#%*5 0&-0BL)-2O1 &"& 0&-

0BL)-2O2 (%!+! $# *% (7*62!=#$&,, (+724!$& ( 2!432#5#"#$&#%* $! ?@-, ! *% (7*6-

2!=#$&, 4! !5#9+!%$*(% $! 32#5*(%!+,$&%# 6&4$#( 1("10& (SLA) $! 32#5"!0!$!%! ?@-.

 (#9& (&(%#)#$ #"#)#$% 32#5*(%!+, +74)*=$*(% 5! (# 2#!"&4&2! + *%5#"$! (!-

)*(%*,%#"$! E!251#2$*-(*.%1#2$! .*2)!, 9!%* &$.*2)!:&*$$&%# +2749& )#=51

*%5#"$&%# E!2512$*-(*.%1#2$& 2#!"&4!:&& $! (&(%#)$&%# #"#)#$%& (# *(7<#(%+,-

+!% >2#4:

- /"*6!"$& )2#=& (WAN) &"&;

- R*9!"$& )2#=& (LAN). 

D# +(&>9& )2#=*+& 32*%*9*"& 4! 32#5!+!$# $! 5!$$& *(&012,+!% $1=$*%* 9!>#(-

%+* 4! 32#5!+!$#. ;!%*+! 32& &43*"4+!$# $! WAN # 4! 32#53*>&%!$# +2749&%# )#=-

51 *%5#"$&%# E!2512$*-(*.%1#2$& 2#!"&4!:&& $! (&(%#)$&%# #"#)#$%& 5! (# $!50-

2!=5!% ( &43*"4+!$# $! (&(%#)& 4! 32#5!+!$# $! (7*6<#$&, ($!32&)#2 2!6*%#<& (

JMES, MQSeries, & 52).

Q#%*57% 4! 2!432#5#"#$&# $! -9"!5*+#%# *% 5!$$& 32#5(%!+",+! &46*2 $! -&(-

%#)#$ #"#)#$% 4! +(,9* *% C#2!2E&>#(9&%# $&+! (&(%#)$& #"#)#$%& – ETL@K* &

O2!$&"&<!. ;! 9*$92#%$* 2#8#$&# $! 2!432#5#"#$! ?@- & 3*-(3#:&!"$* 4! 2!432#-

5#"#$ A$"!C$ !$!"&%&>$& 32*:#(*2, %2,6+! 5! (# &46#2!% *(+#$ +&5*+#%# (&(%#)$&

#"#)#$%&, $* & +&57% 9*)1$&9!:&, )#=51 %,E.

4.3.%:4>6 <9 ;9<C;:6:L:?7: ?9 (?L9H? 9?9L747Q?7 C;>J:E>;7

K2*+#5#$&,% !$!"&4 $! (7<#(%+1+!<&%# &4("#5+!$&, + *6"!(%%! $! I!432#5#"#$&%#

A$"!C$ !$!"&%&>$& 32*:#(*2& – [21],[23],[24], 9!9%* & 32#5(%!+#$&%# 3*-0*2#

32&$:&3& 4! 2!432#5#"#$&# $! ?@-, +*5,% 5* (745!+!$#%* $! Q#%*5 4! 2!432#5#"#-

$& A$"!C$ !$!"&%&>$& 32*:#(*2&. F*4& )#%*5 (# (7(%*& + 2!432#5#",$# $! %#4&

32*:#(*2& $! 6 -&(%#)$& #"#)#$%&, 32#5(%!+#$& $! .&012! 11. 
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K7D. 11 

-&(%#)$&%# #"#)#$%&, $! 9*&%* )*=# 5! (# .*2)&2! 2!432#5#"#$&,% A$"!C$

!$!"&%&>#$ (72+72, (# 2!45#",% (3*2#5 +74)*=$&%# 2!432#5#"#$&, $!:

- OLAP (72+72&%#;

- OLAP 916*+#%#;

- OLAP 9"&#$%&%#.

I!42!6*%#$&%# 6 (&(%#)$& #"#)#$%! (! ("#5$&%#:

• 0&-OLAP-1X1B – Q$*=#(%+* OLAP (72+72&;

• 0&-OLAP-1X2B – @$%#02&2!$ OLAP (72+72;

• 0&-OLAP-2X1B – Q$*=#(%+* OLAP 916*+#;

• 0&-OLAP-2X2B – @$%#02&2!$ OLAP 916;

• 0&-OLAP-3X1B – Q$*=#(%+* OLAP 9"&#$%&;

• 0&-OLAP-3X2B – @$%#02&2!$ OLAP 9"&#$%.

L1$9:&*$&2!$#%* $! +(#9& *% 3*(*>#$&%# (&(%#)$& #"#)#$%& – OLAP (72+72&,

OLAP 916*+# & OLAP 9"&#$%&, # (3*2#5 *3&(!$*%* 3*-0*2# + (%15&,%!. -&(%#)$&,%

#"#)#$% "Q$*=#(%+* OLAP (72+72&" *4$!>!+! $,9*"9* .&4&>#(9& (72+72!, $! 9*&-

%* (! &$(%!"&2!$& (*.%1#2$&%# 9*)3*$#$%& $! OLAP (72+72. ?2*,% $! OLAP 916*-

+#%# $# (7*%+#%(%+! $! 62*, $! OLAP (72+72&%#. ;! 5! (7<#(%+1+! OLAP 916, # $#-

*6E*5&) 3*$# #5&$ .&4&>#(9& OLAP (72+72. -7<#+2#)#$$* #5&$ & (7< OLAP 916
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)*=# 5! (# &$(%!"&2! $! $,9*"9* .&4&>#(9& OLAP (72+72!, *20!$&4&2!C9& .&4&-

>#(9& 9*3&, $! OLAP 916!. -7<#+2#)#$$* # +74)*=$* *6+724+!$# $! $,9*"9* 916!

( *0"#5 32*+#=5!$# $! #5&$ !$!"&4. D*2)!"$*%* (7*%$*8#$&# )#=51 OLAP (72+72

& OLAP 916 # 1:1. ;! 5! (# !$!"&4&2! #5&$ OLAP 916 # $#*6E*5&) 3*$# #5&$ OLAP 

9"&#$%. D# )*=# 5! (7<#(%+1+! OLAP 916 6#4 5! &)! (7*%+#%#$ 9"&#$%, 4!<*%*

OLAP 9"&#$%! # %*4& 9*C%* +&41!"&4&2! 2#41"%!%&%# *% 5!$$&%#, $!)&2!<& (# +

OLAP 916!. D!"&>&#%* $! )$*=#(%+* OLAP 9"&#$%& $# +&$!0& *(&012,+! (7<#(%-

+1+!$#%* $! .&4&>#(9& (72+72& 4! +(#9& OLAP 9"&#$%. D!32&)#2 +74)*=$* # 5!

(7<#(%+1+! 4! +(#9& OLAP 916 *%5#"#$ .&4&>#(9& OLAP 9"&#$%, 9!9%* & $,9*"9*

OLAP 9"&#$%!, 2!6*%#<& ( *%5#"$& OLAP 916*+#, 5! (# 2!43*"*=!% "*0&>#(9& +

#5&$ .&4&>#(9& (72+72 4! %,E$*%* .1$9:&*$&2!$#.

;! +(#9& *% %#4& (72+72&/916*+#/9"&#$%& )*=# 5! (# (745!5!% (&(%#)$& #"#)#$%&

(7(%*,<& (# *% #5&$ &$%#02&2!$ (72+72/916/9"&#$%, &"& *% $,9*"9* 2!432#5#"#$&

%!9&+!. F#4& (72+72/916/9"&#$% 32#5(%!+",+!% C#2!2E&>#(9! (%219%12!, &402!5#$!

*%5*"1 $!0*2# (3*2#5 3*(*>#$*%* &462*,+!$#, 9!%* +(#9& #5&$ *% %,E )*=# 5! 1>!(-

%+! + 2!432#5#"#$!%! !2E&%#9%12! >2#4 (7*%+#%#$ (+*C 32#5(%!+&%#" + (7*%+#%#$

2!432#5#"#$ +&5. D!32&)#2 6& )*0"* 5! (7<#(%+1+! !2E&%#9%12!, (7(%*,<! (# *%

#5&$ OLAP (72+72, *(&012,+!< .1$9:&*$&2!$# $! n OLAP 916! & 2!6*%#< ( m

OLAP 9"&#$%!.

I!432#5#"#$&#%* )#=51 OLAP (72+72&%# & OLAP 916*+#%# # *6&9$*+#$* "*0&-

>#(9*, 6#4 5! (7<#(%+1+!% .&4&>#(9& 2!432#5#"#$& #"#)#$%&, 5*9!%* 2!432#5#"#$&-

#%* )#=51 OLAP 916*+#%# & OLAP 9"&#$%&%# )*=# 5! 675# >&(%* .&4&>#(9*, ( &4-

3*"4+!$# $! WAN &"& LAN 4! +2749! )#=51 %,E. -7*%$*8#$&#%* n OLAP (72+72!

97) m OLAP 916*+# # +&$!0& 32& n <=m, 9!9%* & (7*%$*8#$&#%* )#=51 m OLAP 

916*+# & q OLAP 9"&#$%& # +&$!0& (7( (3!4+!$# $! 4!+&(&)*(%%! m=<q. 

Q#%*57% 4! 2!432#5#"#$&# $! A$"!C$ !$!"&%&>$& 32*:#(*2& 32#5(%!+",+! &46&-

2!$# $! (7*%+#%$&, (&(%#)#$ #"#)#$% 4! +(,9* *% %2&%# 3*(*>#$& C#2!2E&>#(9& $&-

+!. K2*#9%!$%7% $! I!432#5#"#$& ?@-, 9*0!%* 4!3*>+! 5! 32*#9%&2! A$"!C$ !$!"&-

%&>$& 32*:#(*2&, %2,6+! 5! &46#2# 4! +(,9* *% %2&%# C#2!2E&>#(9& $&+! (7*%+#%#$ (&(-

%#)#$ #"#)#$%. A(+#$ %*+!, %*C %2,6+! 5! &46#2# 32& 9*& (&(%#)$& #"#)#$%& 2!432#5#-

"#$&#%* # .&4&>#(9* (( &43*"4+!$# $! (!)*(%*,%#"$! E!251#2$*-(*.%1#2$! (&(%#)!) &

32& 9*& # "*0&>#(9* (5! (# 2!43*"*=!% + #5$! E!251#2$*-(*.%1#2$! (&(%#)!). -7<*

%!9! %2,6+! 5! (# 32*#9%&2! +&57% 9*)1$&9!:&,, 9*,%* 5! (# 32&"!0! 32& (+724+!$#%*

$! (&(%#)$&%# #"#)#$%&, &462!$& 4! 2!432#5#"#$ A$"!C$ !$!"&%&>#$ 32*:#(*2.

4.4.%:4>6 <9 ;9<C;:6:L:?7: ?9 "<@L7Q9?: ?9 <?9?78

@4+"&>!$#%* $! 4$!$&, # 6&4$#( 32*:#(, 9*C%* )*=# 5! (# &437"$,+! 9!9%* + (!)*(-

%*,%#"$! *%5#"$! E!251#2$*-(*.%1#2$! (2#5!, %!9! & 9!%* 2!432#5#"#$* !2E&%#9-

%12$! (2#5!. -7<#(%+1+!% *32#5#"#$& &4("#5+!$&, – [25],[26],[27], >&&%* !$!"&4&

5*9!4+!% +74)*=$*(%%! $! 2!432#5#",$# $! 32*:#(! $! @4+"&>!$# $! 4$!$&,. K2#5(-

%!+#$&%# 3*-0*2# + (%15&,%! 32&$:&3& $! 2!432#5#"#$&# 5!+!% *($*+!%! 4! (745!+!-

$#%* $! Q#%*5! 4! 2!432#5#"#$&# $! @4+"&>!$# $! 4$!$&,, 9*C%* *(&012,+! 2!432#-

5#"#$! !2E&%#9%12!. F*4& )#%*5 (745!+! 1("*+&, 4! &402!=5!$# $! 2!432#5#"#$!
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!2E&%#9%12!, 9*,%* )*=# 5! (# &402!5& *% (&(%#)$& #"#)#$%&, &43*"4+!<& $,9*& *%

9-%# -&(%#)$& #"#)#$%! $! )#%*5! – .&012! 12. 

K7D.12

Q#%*57% # 32*#9%&2!$ 5! 2!6*%& ( 3 C#2!2E&>#(9& 0213& (&(%#)$& #"#)#$%& – 

"K2#532*:#(*2$! *62!6*%9!", "-745!+!$# $! )*5#"& *% 5!$$& 3* !"0*2&%)&" & "/#-

$#2&2!$# $! 2#41"%!%$& )*5#"&".  (,9! *% 3*(*>#$&%# 0213& 32#5"!0! 5+!, %2& &"&

>#%&2& ((7*%+#%$*) (&(%#)$& #"#)#$%!, ( 9*&%* 5! (# 2!6*%& 32& !2E&%#9%12$*%*

32*#9%&2!$# 4! +(,9! *% 0213&%#. I!42!6*%#$&%# 9 (&(%#)$& #"#)#$%! $! )#%*5! (!

("#5$&%#:

• 0&-"*-1O1  – K*>&(%+!$#;

• 0&-"*-1O2  – -745!+!$#  #9%*2 $! *%"&>!+!$#;

• 0&-"*-1O3  – -745!+!$#  !"&5&2!< +#9%*2;

• 0&-"*-2O1  – '"!(&.&9!:&,;

• 0&-"*-2O2  – /213&2!$#;

• 0&-"*-2O3  – I#02#(&,;

• 0&-"*-2O4  – N(*:&!%&+$* *61>#$&#;

• 0&-"*-3O1  – /#$#2&2!$# $! *%5#"$& 2#41"%!%& 3* 0213& !"0*2&%)&;

• 0&-"*-3O2  – /#$#2&2!$# $! &$%#02&2!$& 2#41"%!%&.

K2#5"*=#$&,% )#%*5 32#53*"!0! 4! +(,9! *% 32#5(%!+#$&%# C#2!2E&>#(9& 0213&

5! &)! (&(%#)#$ #"#)#$%, +9"B>#$ + 2!432#5#"#$!%! !2E&%#9%12! $! @4+"&>!$# $!

4$!$&,.
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L1$9:&&%#, 9*&%* 32#5*(%!+,% *%5#"$&%# (&(%#)$& #"#)#$%& (7*%+#%(%+!% $! %#4&,

*3&(!$& 3*-0*2# + (%15&,%!. A% 32#5"*=#$&%# 9 (&(%#)$& #"#)#$%! $# +(#9& *% %,E

%2,6+! 5! (# &437"$& 9!%* (!)*(%*,%#"$* E!251#2$*-(*.%1#2$* 2#8#$&#. D!32&)#2 4!

2#!"&4&2!$# $! (&(%#)$&%# #"#)#$%& + %213!%! "-745!+!$# $! )*5#"& *% 5!$$& 3* !"-

0*2&%)&", )*=# 5! (# &43*"4+!% 1 (72+72 (+(&>9&%# !"0*2&%)& 2!6*%,% $! #5&$ .&4&-

>#(9& (72+72), 4 (72+72! (+(#9& *%5#"#$ %&3 !"0*2&%7) 2!6*%& $! *%5#"#$ .&4&>#(9&

(72+72), &"& )$*=#(%+* (72+72& (#5&$ %&3 !"0*2&%)& (# 32&"!0!% + $,9*"9* (72+72! (

*0"#5 $! 3*-+&(*9! 32*&4+*5&%#"$*(%). -7<#+2#)#$$* $,9*"9* (&(%#)$& #"#)#$%! *%

2!4"&>$&%# 0213& )*=# 5! (# (7+)#(%,% 4! 2!6*%! + #5&$ .&4&>#(9& (72+72. D#4!+&(&-

)* + 2!432#5#"#$*%* !2E&%#9%12$* 2#8#$&# 4! @4+"&>!$# $! 4$!$&,, )#=51 .&4&>#(9&-

%# (72+72! %2,6+! 5! &)! (7*%+#%$!%! )2#=*+! 9*)1$&9!:&, (WAN &"& LAN).  

4.5.%:4>6 <9 ;9<C;:6:L:?7: ?9 #9@7D9J7>??> 49=L>

;! 32*#9%&2!$# $! 2!432#5#"#$* D!+&0!:&*$$* %!6"* $! ?@- # (745!5#$ )#%*5,

9*C%* # 32#5(%!+#$ 02!.&>#(9& $! .&012! 13. 

K7D. 13 

K2#5"*=#$&,% )#%*5 (# (7(%*& *% 5+# C#2!2E&>#(9& $&+! (&(%#)$& #"#)#$%& – 

J#6 (72+72& & K*2%!"&. K2#5$!4$!>#$&#%* $! 0213!%! (&(%#)$& #"#)#$%& J#6 (72-

+72& # 5! *(&012& $1=$!%! &$.*2)!:&, 4! D!+&0!:&*$$*%* %!6"* 3*5 .*2)!%! $!
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J#6 &$%#2.#C(& & J#6 1("10&, %.#. %*+! (! 0213! (&(%#)$& #"#)#$%&, 32#5(%!+",+!-

<& &4%*>$&:& $! &$.*2)!:&, 4! D!+&0!:&*$$*%* %!6"*.  %*2!%! 0213! (&(%#)$&

#"#)#$%& – "K*2%!"&", &)! 4! :#" 5! *(&012& &$%#02&2!$#%* $! &$.*2)!:&,%! *%

2!4"&>$&%# J#6 (72+72&, 5! *(&012& $#*6E*5&)&, +&5 4! 32#5(%!+,$# $! &$.*2)!-

:&,%! (look and feel) & +74)*=$*(%&%# 4! 3*%2#6&%#"(9! $!(%2*C9! $! #92!$$&%#

&4*62!=#$&,. F!4& 0213! (&(%#)$& #"#)#$%& *(&012,+! (7<* %!9! & 92!C$*%* 32*0-

2!)&2!$# $! .*2)!%&%# $! *%>#%&%#, 9*&%* <# (# 3*50*%+,% 4! *%3#>!%+!$#. K2&

%*+! 2!432#5#"#$&# %2,6+! 5*62# 5! (# 2!402!$&>& J#6 (72+72 *% K*2%!".

Q#%*57% 4! 2!432#5#"#$&# $! D!+&0!:&*$$*%* %!6"* (# (7(%*& *% ("#5$&%# 5 

(&(%#)$& #"#)#$%!:

• 0&-#'-1O1  – J#6 (72+72 3* +&5 2#41"%!%;

• 0&-#'-1O1  – J#6 (72+72 3* +&5 6&4$#( .1$9:&,;

• 0&-#'-1O1  – K*2%!"& (3*2#5 *20!$&4!:&*$$!%! C#2!2E&,;

• 0&-#'-1O1  – K*2%!"& 3* 0#*02!.(9* 2!43*"*=#$&#;

• 0&-#'-1O1  – K*2%!"& 3* 6&4$#( *%5#"&/4+#$!.

A% $!&)#$*+!$&#%* $! (&(%#)$&, #"#)#$% & *% 32#5(%!+,$#%* $! .1$9:&&%# $!

D!+&0!:&*$$*%* %!6"* 3*-0*2# + $!(%*,<!%! (%15&, (%!+! ,($* 32#5$!4$!>#$&#%*

$! +(#9& (&(%#)#$ #"#)#$%.

;! +(#9& (&(%#)#$ #"#)#$% )*0!% 5! (7<#(%+1+!% 2!4"&>$& E!251#2$*-(*.%1#2$&

2#!"&4!:&&.  2749!%! )#=51 5*"$*%* & 0*2$*%* C#2!2E&>#(9& $&+! (&(%#)$& #"#-

)#$%& (# *(7<#(%+,+! ( &43*"4+!$# $! HTTP 32*%*9*", 9*C%* $! $&(9* $&+* )*=#

5! &43*"4+! WAN &"& LAN %&3 &4>&("&%#"$! )2#=!.

*+1.RS&#"&

 (%15&,%! # *6*($*+!$* (7<#(%+1+!$#%* $! ?&4$#( &$%#"&0#$%$! #9*(&(%#)!, 9*,%* +

(7+2#)#$$&%# 6&4$#( 1("*+&, >#(%* (# ,+,+! 2!432#5#"#$!. I!432#5#"#$!%! ?@- # $#-

*6E*5&)* !2E&%#9%12$* 2#8#$&#, 9*0!%* (# *%$!(, 4! )!"9& & (2#5$& 32#532&,%&,.

-745!5#$& (! 3 32&$:&3! 4! 32*#9%&2!$# $! ?&4$#( &$%#"&0#$%$! (&(%#)! (?@-), $!

>&,%* 6!4! # 2!42!6*%#$! I!)9! 4! 32*#9%&2!$# $! I!432#5#"#$! ?@-. @462!$& (! 4 

!2E&%#9%12$& 9*)3*$#$%! $! ?@-, 4! 9*&%* (! 2!42!6*%#$& Q#%*5& 4! 32*#9%&2!$# $!

2!432#5#"#$& ?@- (&(%#)$& 9*)3*$#$%&. -745!5#$& (! 26 +&5! 2!432#5#"#$& ?@-

(&(%#)$& 9*)3*$#$%!, 9!%* "*0&>#(9& (! 32#5(%!+#$& +74)*=$&%# +2749& )#=51 %,E.
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 !"#$" " "%&'()" *+ "*,!+-)+#&

#+ !+* !&)&.&#" /"*#&0 "#'&.",&#'#" &1(0"0'&%"

!:<TA:

-%15&,%! # 3*(+#%#$! $! #5&$ $*+ 3*5E*5 + $!1>$&%# &4("#5+!$&,, $!(*>#$ 97) (745!+!$# $!

2!432#5#"#$! ?&4$#( &$%#"&0#$%! #9*(&(%#)!. D! *($*+!%! $! I!432#5#"#$ :#$%72 4! 9*)3#-

%#$%$*(% $! ?&4$#( &$%#"&0#$%$&%# (&(%#)& # 5#.&$&2!$! G9*(&(%#)!%! 4! ?&4$#( &$%#"&-

0#$%$& (&(%#)&. - *0"#5 *6("1=+!$# $! )!"9& & (2#5$& 32#532&,%&,, (&(%#)!%! # 32*#9%&-

2!$! 9!%* 2!432#5#"#$!. K2#5(%!+#$& (! %2& 32&$:&3! 4! 2!432#5#"#$&# – K2&$:&3 $! E*2&-

4*$%!"$* 2!432#5#"#$&#, K2&$:&3 $! +#2%&9!"$* 2!432#5#"#$&# & K2&$:&3 $! 2!432#5#"#-

$&# (  02!5#$& 9*)3*$#$%&. D! %,E$! *($*+! # (745!5#$! I!)9! 4! 32*#9%&2!$# $! )#%*5&%#

4! 2!432#5#"#$&#, 9!%* (! 32*#9%&2!$& ("#5$&%# )#%*5& 4! 2!432#5#"#$&# – Q#%*5 4! 2!43-

2#5#"#$&# $! -9"!5 *% 5!$$&, Q#%*5 4! 2!432#5#"#$&# $! A$"!C$ !$!"&%&>$& 32*:#(*2&,

Q#%*5 4! 2!432#5#"#$&# $! @4+"&>!$#%* $! 4$!$&, & Q#%*5 4! 2!432#5#"#$&# $! D!+&0!:&-

*$$* %!6"*.

DESIGN PRINCIPLES AND METHODS  

FOR DISTRIBUTED BUSINESS INTELLIGENCE ECOSYSTEM  

Abstract 

The paper is dedicated to a new approach in the scientific research, oriented towards Distributed 

Business Intelligent Ecosystems. This system is designed based on Distributed Business Intelli-

gence Competence Centre. For the needs of Small and Medium Enterprises, the system is designed 

as a distributed. Three principles of distribution are presented – Principle of Horizontal distribu-

tion, Principle of Vertical distribution and the principle of Embedded distribution. A Design 

Framework is created on their basis, for the purpose of design of the following methods – Method 

for distribution of Data Warehouses, Method for distribution of OLAP engines, Method for distri-

bution of Data Mining engines, and Method for distribution of Dashboards.  


