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1. 23$.

'-./!,!*#(+ % ,*#/0&,!*#(+ *! 1%.*#2 %*(#$%3#*(*% 2%2(#"% (45') # #/*+ +( *!6-

*+,%(# % 170*+ 0!.,%,!8% 2# *!90!,$#*%& , +1$!2((! *! %.30!:/!*#(+ *! %*)+0"!-

;%+**% (#<*+$+3%%.

= 2-,0#"#**+(+ +18#2(,+, 1!.%0!*+ *! .*!*%#(+, %*)+0"!;%&(! 2# 2>%(! .! *!6-

,!:*%& 0#2702 *! ,2&?! +03!*%.!;%&. @!(+,!, .! /! 2# 9+/+10% ;&$+2(*!(! /#6*+2(

*! +03!*%.!;%&(!, # %.?$A>%(#$*+ ,!:*+ 90+;#2%(# *! ,.%"!*# *! 790!,$#*2?% 0#-

B#*%& /! 2# +2*+,!,!( *! *!,0#"#**! % (+>*! %*)+0"!;%&.

@! /! 72-,-0B#*2(,!( 2,+&(! /#6*+2(, +03!*%.!;%%(# 2! 90%*7/#*% /! 2-1%0!(,

%*(#090#(%0!( % %.9+$.,!( /!**%(# (!?!, ># /! +1#.9#>!,!( +2-8#2(,&,!*#(+ *! +9-

(%"!$*+ 790!,$#*%#. C( #/*! 2(0!*!, .!?+*+/!(#$2(,+(+ % 0#37$!;%%(# %.%2?,!( +(

0-?+,+/%(#$%(# /! /+?7"#*(%0!( 1%.*#2 90+;#2%(# % /! 7/+2(+,#0&,!( .!?+**+2((!

*! %*)+0"!;%&(!, *! ?+&(+ 0!.>%(!( % ?+&(+ +(>%(!( 90#/ 0#37$!(%,*%(# +03!*%. C(

/073!, , *!B% /*% 90+/-$:%(#$*+2((! *! 1%.*#2 ;%?-$! # ?0!6*+ 2-?0!(#*!, 9+0!/%

?+#(+ *!$%>%#(+ *! 1-0., +1+2*+,!* % #)#?(%,#* 90+;#2 *! ,.%"!*# *! 0#B#*%& #

%"9#0!(%, .! 9+,%B!,!*# *! ?+*?70#*(+29+2+1*+2((!. D#*%/:-0%(# 2# *7:/!&( +(

(+>*!(! %*)+0"!;%& , (+>*%& "+"#*( % *! (+>*+(+ "&2(+. = (!.% ,0-.?!, ,2# 9+-

?0%(%>#* )!?(+0 .! +2-8#2(,&,!*#(+ *! 1%.*#2! /*#2 2(!,! *#+1<+/%"+2((! .! +(-

/#$&*# *! 29#;%!$*+ ,*%"!*%# *! 790!,$#*%#(+ *! %*%;%!(%,%(# .! %.30!:/!*# *!

1%.*#2 %*(#$%3#*(*% 2%2(#"%. E(+ .!8+, ,2# 9+,#># +03!*%.!;%% %.0!.&,!( 2,+&(!

9-$*! 9+/?0#9! .! 90%$+:#*%#(+ *! 1%.*#2 %*(#$%3#*(*% 2%2(#"% % 0!.0!1+(,!(

2(0!(#3%% .! (&<*+(+ 0!.,%(%#.

2. *%$4+( '! (5).!3!'+ & &)*$0)3!'+

'! /&)'+( &'#+0&,+'#'& (&(#+1&

C;#*&,!*#(+ *! 90#/%"2(,!(! *! 1%.*#2 %*(#$%3#*(*%(# 2%2(#"% # (07/#* % 2$+:#*

90+;#2, (-6 ?!(+ 45' +?!.,!( "*+3+ 2%$*! 0+$& ,-0<7 *#"!(#0%!$*%(# !29#?(% *!

)7*?;%+*%0!*#, ?+%(+ (07/*+ "+3!( /! 1-/!( +2(+6*+2(#*%, ?!?(+ % 9+0!/% )!?(!,

># (# +12$7:,!( 0!.$%>*% ,%/+,# 90%$+:#*%& , +03!*%.!;%&(!.

D#*%/:-0%(# % !/"%*%2(0!(+0%(# 2# *7:/!&( +( ,.%"!*#(+ *! #)#?(%,*% 0#B#-

*%& .! %.30!:/!*# *! 1%.*#2 %*(#$%3#*(*% 2%2(#"%, .! /! "+3!( /! 1-/!( 2%370*% ,

729#<! *! %*%;%!(%,!(!. F0#/90%&(%&(!, ?+%(+ *# +;#*&,!( 90!,%$*+ (#.% 0#B#*%&,

9+2(!,&( 2#1# 2% , ?+*?70#*(*+ *#%.3+/*! 9+.%;%&.

*
 !"#$%& '(#)!*+,! # /+?(+0 9+ %?+*+"%?!, /+;#*( , ?!(#/0! "5*)+0"!;%+**% (#<*+$+3%% % ?+"7-
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5.2$#/+,!(#$% +( Gartner Inc. [37,43] 90#/$!3!( 2$#/*%(# +2*+,*% ,-90+2% ?!(+

0!"?! .! !*!$%. *! (#?78%(# *7:/% *! +03!*%.!;%&(! % +;#*&,!*# *! ,-."+:*+2(%-

(# .! %.30!:/!*# *! 1%.*#2 %*(#$%3#*(*% 2%2(#"%:

•  !? +03!*%.!;%&(! "+:# /! /+2(%3*# "!?2%"7"! *! 2,+%(# %*,#2(%;%% , %.3-

0!:/!*#(+ *! 45'?

• C( ?!?,! )7*?;%+*!$*+2( *! 45' 2# *7:/!# +03!*%.!;%&(!?

•  +% 2! ,-."+:*%(# 2?0%(% 0!.<+/%, 2,-0.!*% 2 %.30!:/!*#(+ *! 45'?

2.1. 467869:; <=>?:@

5*%;%!(%,%(# .! %.30!:/!*# *! 45' % 2?$!/+,# +( /!**% +1%?*+,#*+ 2$#/,!( 90+-

;#2, 90#/2(!,#* *! )%370! 2.1.[6]. F0+;#2-( # ;%?$%>#*, 2-2(+&8 2# +( 2#0%& +( ,.!-

%"+2,-0.!*% #(!9%. H%(+ #/%* #(!9 *# # ,-."+:#*, *# 1% "+3-$ /! 1-/# (+>#* % *!-

/#:/#* 1#. 90!,%$*+(+ +2-8#2(,&,!*# % *! +2(!*!$%(#. '$#/+,!(#$*+ 90+#?(%(# .!

%.30!:/!*# *! 45' (0&1,! /! 1-/!( 0!.3$#:/!*% , 2,+#(+ #/%*2(,+ % /! +1<,!8!(

?!?(+ ,2%>?% #(!9% 2 (&<*!(! .!,-0B#*+2( % 0#.7$(!(*+2(, (!?! % /! +(0!.&,!( *7:-

/%(# *! ;&$!(! +03!*%.!;%&.

 6AB=C 2.1. F0+;#2 *! 2-./!,!*# % %.9+$.,!*# *! 45'

2.2. (DEFCGC;:, 6E<>8EGC;: 6 B<=CG8:;6: ;C /&(

 +3!(+ , /!/#*! +03!*%.!;%& 2-8#2(,7,! ,#># %.30!/#* 2?$!/ .! /!**%, (+ 90+;#2-(

.! 2-./!,!*# *! %*(#$%3#*(*! 2%2(#"! .!9+>,! +( %/#*(%)%;%0!*#(+ % 9+/0#:/!*#-

(+ 9+ 90%+0%(#( *! 90+#?(%(#, ?+%(+ 2# *7:/!&( +( %.9+$.,!*#(+ *! !*!$%(%>*+2(.
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@! +;#*?!(! *! ,2#?% 9+(#*;%!$#* 90+#?( .! 45 # ,!:*+ /! 2# +90#/#$% ,-.,0!8!#-

"+2((! *! %*,#2(%;%%(# % +18!(! ;#*! *! 90%/+1%,!*#, .! /! 2# %.>%2$% 2-+(*+B#-

*%#(+ 0!.<+/-9+$.!. J+,! +.*!>!,!, ># ,2#?% 90+#?( (0&1,! /! 1-/# +;#*#* >0#. %.-

>%2$&,!*# *! 2#1#2(+6*+2((!, 2,-0.!*! 2 +18%(# #(!9% *! 90+;#2!, ?!?(+ % *#+1<+-

/%"%(# 0!.<+/% .! 9+//0-:?! *! 90%$+:#*%#(+ +( 2(0!*! *! 1%.*#2 9+(0#1%(#$&.

H&?+% +03!*%.!;%% 0!.3$#:/!( 90+;#2! *! 90%+0#(%.%0!*# *! 90+#?(%(# ?!(+ )+0-

"! *! 790!,$#*%# *! 45'.

E/%* +( ,!:*%(# ,-90+2% , (!.% ,0-.?! # ?+% +( ,.%"!8%(# 0#B#*%& 2$#/,! /!

7>!2(,!( , 90+;#2! *! 9+/0#:/!*# *! 45 90+#?(% 9+ 90%+0%(#(. K,#(# ?0%(%>*+

,!:*% 9!0(*L+02(,!, *#+1<+/%"% .! 790!,$#*%#(+ *! 45', 2! (+,! "#:/7 0-?+,+-

/%(#$%(# ,-, )7*?;%+*!$*!(! 2)#0! %/%$% $%/#0%(# , 2)#0!(! *! 90+/7?(%-

(#/72$73%(# ((.#. *! 20#/*+ 0!,*%8#) % 9!0(*L+02(,+(+ "#:/7 9+(#*;%!$*%(# 9+(-

0#1%(#$% % 0!.0!1+(>%;%(# ((.#. "#:/7 90#/2(!,%(#$%(# *! 1%.*#2! % 90#/2(!,%(#-

$%(# *! %*)+0"!;%+**%(# (#<*+$+3%%). M-?+,+/%(#$%(# *! 20#/*+ *%,+ %"!( B%-

0+?%& 9+3$#/ ,-0<7 ;&$!(! +03!*%.!;%& % "+3!( /! +;#*&( 90+#?(%(# 9+ 90%+0%(#(%

290&"+ 9+(0#1*+2(%(# *! ;#$%& 1%.*#2. J# 3!0!*(%0!(, ># /!/#* 90+#?( *# 2# +(*!2&

.! +9(%"%.%0!*# 2!"+ *! #/*! +1$!2( .! 2"#(?! *! /073%. F+(0#1%(#$%(# "+3!( /!

/!/!( %*)+0"!;%& .! 9+(#*;%!$*!(! 9+$#.*+2( *! %*(#$%3#*(*!(! 2%2(#"!, 9+$7>!-

,!*! +( /!/#* 90+#?(, ! 0!.0!1+(>%;%(# 2! ,!:*%, (-6 ?!(+ +(3+,!0&( .! 2-+(,#(*!(!

0#!$%.!;%&. J%9%>*%&( *!1+0 +( ,-90+2%, .! ?+%(+ +(3+,!0& #?%9-( .! 790!,$#*%#

*! 45', # 2$#/*%&(:

• '-./!,!*# *! ?!(#3+0%% +( 90+#?(% (*!90%"#0 %*,#2(%;%+**%, .! 1%.*#2 ,-.-

"+:*+2(%, 2(0!(#3%>#2?%, .!/-$:%(#$*%);

• C90#/#$&*# *! ?0%(#0%% .! 9+/1+0 *! 90+#?(%;

• C90#/#$&*# % 72(!*+,&,!*# *! 0!"?! .! 790!,$#*%# *! 0%2?!, 2,-0.!* 2 90+-

#?(!;

• G90!,$#*%# % .!2%$,!*# *! ,.!%"+.!,%2%"+2(%(# "#:/7 90+#?(%(#;

• F+2(+&**+ *!1$A/#*%# % 0#37$%0!*# *! 9+0()#6$! +( 90+#?(%.

5*(#$%3#*(*!(! 2%2(#"! +1<,!8! *!>%*%(#, 9+ ?+%(+ 2-,0#"#**%(# )%0"%

#(%>*+ % .!?+**+ 2# +03!*%.%0!( (!?!, ># /! 2-1%0!( ?+$?+(+ 2# "+:# 9+,#># 9+(#*-

;%!$*+ ;#**! %*)+0"!;%& +( 2,+%(# ?$%#*(%, 1%.*#2 20#/!, +2*+,*% 7>!2(*%;%,

1%.*#2 90+;#2%, ?+*?70#*(% % /073% %.(+>*%;%.

'-1%0!*#(+ *! /!**% 2# +(*!2& 2!"+ /+ *!>!$+(+ *! %.30!:/!*# *! %*(#$%3#*(-

*!(! 2%2(#"!. C30+"*%(# +1#"% +( /!**% ,9+2$#/2(,%# (0&1,! /! 1-/!( ?!(!$+3%.%-

0!*%, #(%?#(%0!*%, !*!$%.%0!*%, 2-<0!*#*% % )%$(0%0!*% % /! 1-/!( 9+/$+:#*% *!

"*+:#2(,+ /073% +9#0!;%%, .! /! /!/!( ;#**! %*)+0"!;%&, ?+&(+ "+:# /! 9+,$%&#

*! 90+;#2%(# *! ,.%"!*# *! 0#B#*%& % /! 9+/+10% ?!(+ 0#.7$(!( 790!,$#*%#(+.

@*!>#*%#(+ *! (#.% 90+1$#"% *!0!2(,! 2 ,2#?% %."%*!$ /#*, (-6 ?!(+ +03!*%.!;%%(#

90+2$#/&,!( % *!(079,!( ,2# 9+,#># /!**%.

C2*+,*%(# 72%$%& *! 45' /*#2 2! *!2+>#*% ?-" 2-1%0!*#(+ *! /+2(+,#0*% %.-

(+>*%;% *! %*)+0"!;%&, ?-" +10!1+(?!(! *! (!.% %*)+0"!;%& .! >%2(+(! % *!/#:-

/*+2(, !*!$%.! *! %*)+0"!;%&(! .! 3#*#0%0!*# *! %.9+$.,!#"! % 90#/+2(!,&8! +2-

*+,!*%# .! 90#/90%#"!*# *! /#62(,%& %*)+0"!;%& % ?-" "#<!*%."%(# .! 9+/<+/&-

8+ 0!.90+2(0!*#*%# *! (!.% %*)+0"!;%& 20#/ ?+*?0#(*%(# 9+(0#1%(#$%.
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3. (5H'$(# '! /&)'+( &'#+0&,+'#'&#+ (&(#+1&

3.1. $@;>G;6 ><=:F:8:;6I ;C <>;IJ6:J> "/6E;:@ 6;J:86A:;J6 @6@J:K6"

F+*&(%#(+ "4%.*#2 %*(#$%3#*(% 2%2(#"%" (45') # 20!,*%(#$*+ *+,+ 9+*&(%#. J+ 2#

,-,#:/! 2 ;#$ /! +1<,!*# 0!.$%>*% 0!.0!1+(>%;% *! 2+)(7#0 % /! <!0!?(#0%.%0!

B%0+?+(+ 0!.*++10!.%# +( (#<*+$+3%%, 2+)(7#0*% 9$!()+0"%, 29#;%!$%.%0!*%

90%$+:#*%& % 90+;#2% , 0!"?%(# *! +03!*%.!;%+**%(# 20#/%.

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

*+2(", ?+#(+ 2# ,-,#:/! 90#. 19893. +( Howard Dresner, ,+/#8 #?29#0( +( Gartner 

Group [1], ?!(+:

 !"#$%&'() ') %'&*)+* + ,-)'.+ /0 %'.'12*"0&- %2'3-(+)- &0 "/+,0&- &0 $%-

20"4-&(#+ 2-5-&+* 62-/ +/%'4/"0&-)' &0 +&7'2,03+'&&+ (+()-,+, 201')-8+ ( 2--
04&+ 1+/&-( .0&&+.
= +1$!2((! *! 45' "+3!( /! 2# 20#8*!( 0!.$%>*% /#)%*%;%% .! 9+*&(%#(+ 1%.-

*#2 %*(#$%3#*(*+2(. = .!,%2%"+2( +( *!2+?%(# *! 0!.,%(%# *! %*)+0"!;%+**%(#

2%2(#"% % 0#B#*%& 2# *!1$&3! ,-0<7 0!.$%>*% !29#?(% +( 2-8*+2((! *! (+,! 9+*&(%#.

Michael Brackett 90#/$!3! 2$#/*+(+ +90#/#$#*%# 90#. 19993. [25]: 

9+/&-( +&)-4+:-&)&'())0 - (!"#$%&'() ') %'&*)+*, ,-)'.+ + %2'3-(+, 62-/
#'+)' (- %'.'12*"0 "/+,0&-)' &0 $%20"4-&(#+ 2-5-&+*, #0)' (- +/%'4/"0) 20/4+6-

&+ +/)'6&+3+ &0 +&7'2,03+*, %2+40:0 (- %2-.+5-& '%+) + (- %20"*) %2-.%'4';--
&+* ( 3-4 .0 (- %'4$6+ )'6&0 %2-.()0"0 /0 .+&0,+#0)0 &0 1+/&-(0. <#4=6"0 (!1+-

20&-, $%20"4-&+- + 0&04+/ &0 .0&&+)- /0 %'4$60"0&- &0 +&7'2,03+*, #'*)' (- %2--
.'()0"* &0 (4$;+)-4+)- " '2:0&+/03+*)0, /0 .0 (- %'.'12*) ()20)-:+6-(#+)- +

)0#)+6-(#+)- 2-5-&+*.

F0#. *+#",0% 2002 3. Deborah Quarles van Ufford [3] +( G*%,#02%(#(! , N"2(#0-

/!" +10-8! ,*%"!*%# *! 29#;%!$%.%0!*!(! !7/%(+0%&, ?!(+ *!1$&3! ,-0<7 *#+1<+-

/%"%(# 20#/2(,! .! +2-8#2(,&,!*# *! /#6*+2(%(# 9+ 1%.*#2 %*(#$%3#*(*+2(.

J& 0!.3$#:/! 45' ?!(+: %+20,+.0 ( '(&'"0  #40. /0 .0&&+ (Data Warehouse – 

DW) + )2+ 0&04+)+6&+ (4'* &0. &-:' – >0%+)"0&+* + ("-.-&+* (Queries & Reports – 
Q&R), ?&04+)+6&0 '1201')#0 " 2-04&' "2-,- (OnLine Analytical Processing – 
OLAP) + @/"4+60&- &0 /0#'&',-2&'()+ ') .0&&+)- (Data Mining – DM)".

'-3$!2*+ Lifecycle Software Ltd. [12], 45' 2! .!9+>*!$% 2,+#(+ 0!.,%(%# 90#. 90-

(# 3+/%*% % /*#2 ,#># 90%/+1%,!( "*+3+ B%0+? 2"%2-$:

A!2"'&0604&' 9@ (0 (- ("!2/"04+ ( +&7'2,03+*)0 /0 #4+-&)+)-, &' "%'(4-.-
()"+- (- 20/5+2*"0 '1B"0)!) +, /0 20/4+6&+ 0(%-#)+ &0 1+/&-(0. <#4=6"0) (- ."0
'(&'"&+ #',%'&-&)0:

• A!2"', +&)-:2+20&- &0 .0&&+)-, #'-)' '/&060"0 '1-.+&*"0&- &0 .0&&+ ')

20/4+6&+ +/)'6&+3+ + ( 20/4+6&+ 7'2,0)+, + '(+:$2*"0&- &0 #'B-2-&)-&
.'()!% .' )*B.

• <)'2', '(+:$2*"0&- &0 )-B&+#+ /0 0&04+/ + "+/$04+/03+* &0 +&7'2,03+*)0

%' &'"+, 20/1+20-,+ /0 %')2-1+)-4*, &06+&+.
Solomon Negash +( Kennesaw State University % Paul Gray +( Claremont Graduate 

University +9%2,!( !?(7!$*+(+ 2-2(+&*%# *! 45' 90#. 2003 3. , [21]. J# 9+/>#0(!-
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,!(, ># 45' .!"#*&( *&?+% +( 2-8#2(,7,!8%(# 0#B#*%& ?!(+ "2%2(#"% .! 9+/9+"!-

3!*# ,.%"!*#(+ *! 0#B#*%&", "%*)+0"!;%+**% 2%2(#"% .! %.9-$*%(#$*% /%0#?(+-

0%" % "790!,$#*2?% %*)+0"!;%+**% 2%2(#"%". H+,%(# ,#02%% 2! 2# 0!.,%,!$% *!

1!.!(! *! *7:/!(! +( 0#!$%.%0!*# *! 9+,#># )7*?;%+*!$*+2(%, ?!?(+ % 1$!3+/!0#-

*%# *! 0!.,%(%#(+ *! 2!"%(# (#<*+$+3%%.

J#.% !,(+0% 90#/$!3!( 2$#/*+(+ +90#/#$#*%# *! 45':

9@ +/"!25"0) (!1+20&- + (!B20&-&+- &0 .0&&+ + $%20"4-&+- &0 /&0&+* ( %'-
,'8)0 &0 0&04+)+6&+ (2-.()"0, ( 3-4 .0 (- %2-.()0"+ (4';&0 + "0;&0 /0 1+/&-(0

+&7'2,03+*, &-'1B'.+,0 /0 %40&+20&- + "/+,0&- &0 $%20"4-&(#+ 2-5-&+*.
' (+,! +90#/#$#*%# 2# 9+/>#0(!,! )!?(-(, ># 45' +2%370&,!( %*)+0"!;%&, ?+&-

(+ 2$7:% .! +2*+,!*%# *! 90#/90%#"!*#(+ *! 2-+(,#(*% /#62(,%& % # 90#/+2(!,#*!

, %'.B'.*8+* ,',-&), *! %'.B'.*8')' ,*()', , %'.B'.*8+* "+., .! /! %'.%',':&-

%'.B'.*8+)- (4$;+)-4+ .0 "/+,0) $%20"4-&(#+ 2-5-&+*.

F0#. 2003 3. Larissa Moss % Shaku Atre 90#/$!3!( 2$#/*!(! /#)%*%;%& .! 45' [6]: 

9@ %2-.()0"4*"0 02B+)-#)$20 + (!"#$%&'() ') +&)-:2+20&+ %2+4';-&+* /0

'1(4$;"0&- &0 '%-20)+"&0)0 .-C&'() + /0 %'.%',0:0&- %2'3-(+)- &0 "/+,0&-)'

&0 $%20"4-&(#+ 2-5-&+*, #0#)' + 10/+ .0&&+, #'+)' '(+:$2*"0) &0 1+/&-( %')2--
1+)-4+)- 4-(-& .'()!% .' 1+/&-( .0&&+)-.

N,(+0%(# 90#/$!3!( , [6] % (.*!0. "9-(*! ?!0(!", , ?+&(+ 2! +9%2!*% 9+/0+1*+

2(-9?%(#, ?+%(+ 2# ,?$A>,!( , 0#!$%.%0!*#(+ *! 90+#?( .! %.30!:/!*# *! 45'.

'-8+ 90#. 2003 3., Eckerson % Howson, 90#/2(!,%(#$% *! Data Warehousing 

Institute's (TDWI) [7], /#)%*%0!( 9+*&(%#(+ 45' ?!(+:

D1'180"08' %'&*)+-, #'-)' "#4=6"0 %2'3-(+)-, (2-.()"0)0 + )-B&'4':++)-,

&-'1B'.+,+ /0 %2-"2!80&-)' &0 .0&&+)- " +&7'2,03+*, 0 +&7'2,03+*)0 – " /&0-
&+* + %40&'"-, #'+)' '%2-.-4*) -7-#)+"&0)0 1+/&-( .-C&'(). E0 /0.-& %40&

"#4=6"0 )-B&'4':++)- + %2'3-(+)-, ("!2/0&+ (!( (#40.'"-)- &0 .0&&+, 0 &0 %2-.-&
%40& – (2-.()"0)0 + %2'3-(+)-, +/%'4/"0&+ /0 '(!8-()"*"0&- &0 /0%+)"0&+*, %'-
.0"0&- &0 ("-.-&+*, 0&04+/+20&- + %2-.'()0"*&- &0 +&7'2,03+*.

F0#. 2005 3. Reed % Milack [14] /!,!( 2$#/*!(! /#)%*%;%& *! 9+*&(%#(+ 45':

9@ %2+)-;0"0 (%'('1&'())0 .0 (!1+20 + 0&04+/+20 "!)2-5&+ + "!&5&+ .0&-

&+, ( 3-4 :-&-2+20&-)' &0 /&0&+- + %2-.+,()"0 /0 '2:0&+/03+*)0. F'"0 "#4=6"0
%'.%',0:0&- %2'3-(0 &0 "/+,0&- &0 $%20"4-&(#+ 2-5-&+* &0 ()20)-:+6-(#', )0#-
)+6-(#' + '%-20)+"&' &+"'.

Information Builders , [11] 90#. 2006 3. *# 2!"+ /!,!( +90#/#$#*%# .! 9+*&(%#(+

45', ! ?+"#*(%0!( % 9+$.%(#, ?+%(+ #/*+ 9+/<+/&8+ 0#B#*%# .! 1%.*#2 !*!$%. *+-

2% *! +03!*%.!;%&(!. J# 2>%(!(, ># %*,#2(%;%%(# , %.30!:/!*#(+ *! 0#B#*%# .!

1%.*#2 !*!$%(%>*+2( 2! 90!,+90+9+0;%+*!$*% *! ?!>#2(,+(+ *! /!**%(#, ?+%(+ 9+-

/+1*+ 0#B#*%# +2%370&,!.

= Bitpipe Research Guide [15] 2# 29+"#*!,!, ># 45' 9+.,+$&,!( *! +03!*%.!;%%(#

/! 9+/+10&( 2,+&(! /#6*+2( >0#. 9-$*+;#**+ %.9+$.,!*# *! %*)+0"!;%&(! .! (#<-

*%(# ?$%#*(%, /+2(!,>%;% % ,-(0#B*% 1%.*#2 90+;#2%. '-3$!2*+ (+,! 0-?+,+/2(,+

.! %.2$#/+,!(#$2?! /#6*+2(, 45':

• 5.,$%>!( %*)+0"!;%& +( 0!.$%>*% %.(+>*%;% ?!(+ 2%2(#"% .! 790!,$#*%#

,.!%"++(*+B#*%&(! 2 ?$%#*(% (CRM), 2%2(#"% .! 790!,$#*%# ,#0%3!(! *!



 !"#$%& '(#)!*+,!254

/+2(!,?%(# (SCM), 2%2(#"% .! 790!,$#*%# 0#2702%(# *! 90#/90%&(%#(+

(ERP) % /0.

• O#*(0!$%.%0!(, +03!*%.%0!( % 2(!*/!0(%.%0!( %*)+0"!;%&(! , 2?$!/+,# – ?!-

(+ 2?$!/ .! /!**% %$% .!$! .! /!**%. J#.% 90+;#2% ,?$A>,!( +8# %.>%2(,!*#

*! /!**%(# % /+9-$,!*# 2 %*)+0"!;%&.

• F0#/+2(!,&( !*!$%(%>*% 20#/2(,!, ?+%(+ 9+.,+$&,!( *! B%0+? ?0-3 +( 1%.*#2

% (#<*%>#2?% 29#;%!$%2(% /! (-02&( *#+1<+/%"!(! %*)+0"!;%&, /! +(?0%,!(

.!?+*+"#0*+2(% % /! 0#B!,!( 90+1$#"%.

 !(+ +1+18#*%#, 90% 90+2$#/&,!*# *! 0!.,%(%#(+ *! 9+*&(%#(+ "1%.*#2 %*(#$%-

3#*(*% 2%2(#"%" ?!?(+ , 2-8#2(,7,!8!(! $%(#0!(70!, (!?! % , %.2$#/+,!(#$2?%(#

90+#?(%, "+:# /! 2# ?!:#, ># (+ *# # #/*+.*!>*+ +90#/#$#*+. F0#/$+:#*% 2! 0!.-

$%>*% /#)%*%;%%, 90#/2(!,#*% +( 7>#*%, +( 5J ?+"9!*%%, 0!.0!1+(,!8% 2+)(7#0-

*% 0#B#*%& .! 1%.*#2 !*!$%(%>*+2(, +( 1%.*#2 !*!$%.!(+0% % ?+*27$(!*(2?% )%0"%,

+2-8#2(,&,!8% %.2$#/+,!(#$2?! /#6*+2( , (+,! *!90!,$#*%#.

F0% (+,! 3+$&"+ 0!.*++10!.%# +( +90#/#$#*%& "+:# /! 2# %.,$#?!( *&?+% +18%

!29#?(%. =2%>?% (# (,-0/&(, ># 2-8*+2((! *! 45' 2# %.0!.&,! , 9-$*+;#**+(+ %.-

9+$.,!*# *! /!**%(#, 3#*#0%0!*% , 90#/90%&(%#(+, >0#. 90#,0-8!*#(+ %" , %*)+0-

"!;%& % .*!*%#, ?+%(+ 9+/9+"!3!( 90+;#2%(# *! ,.%"!*# *! 790!,$#*2?% 0#B#*%& %

90#/90%#"!*#(+ *! 2-+(,#(*% /#62(,%& 2 ;#$ 7,#$%>!,!*# ?+*?70#*(+29+2+1*+2((!

*! +03!*%.!;%&(!.

'$#/+,!(#$*+ 45' 90#/2(!,$&,! +1+18!,!8+ 9+*&(%#, ,?$A>,!8+ 90+;#2%(#,

20#/2(,!(! % (#<*+$+3%%(#, %.9+$.,!*% .! +2-8#2(,&,!*# *! 90#+10!.7,!*#(+ *!

/!**%(# , %*)+0"!;%& % .*!*%# 2 ;#$ 9+/9+"!3!*# *! 90+;#2%(# .! ,.%"!*# *! 1%.-

*#2 0#B#*%&.

3.2. $@;>G;6 LC=C7J:=6@J676 ;C M6E;:@ 6;J:86A:;J;6J: @6@J:K6

@! /! 1-/!( 90#/2(!,#*% *!6-/+10# +2*+,*%(# <!0!?(#0%2(%?% *! 45', 9-0,+ (0&1-

,! /! 2# +1-0*# ,*%"!*%# *! (+,! ?!?,+ *# # 45', ! %"#**+, ># (& *# # 2%2(#"! .!

+10!1+(?! *! (0!*.!?;%%.

(6@J:K6 EC >M=CM>J7C ;C J=C;EC7?66 6 @6@J:K6 EC C;C86J69;C >M=CM>J7C

'+)(7#0*%(# 2%2(#"% *! *%,+ 90#/90%&(%# 2! 90+#?(%0!*% (!?!, ># /! 0!1+(&(

?!(+ %*2(07"#*(% .! +10!1+(?! *! (0!*.!?;%% % /*#2 (&<*!(! +2*+,*! .!/!>! # /!

+9(%"%.%0!( 90+;#2%(# *! ,.%"!*# *! +1+2*+,!*% 0#B#*%& .! 9+(0#1%(#$%(# *!

%*)+0"!;%& +( ,2%>?% *%,! *! +03!*%.!;%+**!(! 6#0!0<%&. F+2$#/*%(# (#*/#*;%%

9+?!.,!(, ># /+2(-9-( /+ +2*+,*% +9#0!(%,*% /!**% ,#># *# # 90#0+3!(%, 2!"+ *!

%.9-$*%(#$*%(# /%0#?(+0%. K*#2 "*+3+ %.9-$*%(#$*% /%0#?(+0% *! 90+%.,+/2(,#-

*% % +12$7:,!8% )%0"% 9+.,+$&,!( (% /+0% *!2-0>!,!() /+2(-9! *! "#*%/:-0%(#

+( *%2?%(# *%,!, +(3+,+0*%;%(# % !*!$%(%;%(# /+ +9#0!(%,*%(# /!**%, .! /! "+3!(

(#.% 2$7:%(#$% /! ,.%"!( 9+-/+10% % 2,+#,0#"#**% 0#B#*%&.

E/*% +( (%9%>*%(# %*)+0"!;%+**% 2%2(#"%, ?+%(+ +1#.9#>!,!( +10!1+(?!(! *!

(0!*.!?;%%, 2! *!90%"#0 (#3$#*# *! 27"% +( 1!*?+"!(%, 1!*?+,% /#9+.%(% % 2?!*%-

0!8% 72(0+62(,! *! ?!2+,%(# !9!0!(% , "!3!.%*!. '%2(#"%(# .! +10!1+(?! *! (0!*-
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.!?;%%, 2,-0.!*% 2 (#.% +9#0!;%%, 9+2(+&**+ +10!1+(,!( !?(7!$%.!;%%(#, 2$7>,!8%

2# , 90+;#2!, ?+%(+ 1%<! "+3$% /! 2# *!0#?!( '%-20)+"&+ 10/+ ') .0&&+. H!90%"#0
90% (0!*.!?;%& .! (#3$#*# +( 1!*?+"!( # *#+1<+/%"+ 2-+(,#(*+ /! 2# *!"!$% 1!*-

?+,+(+ 2!$/+, 90% %.,-0B,!*# *! 1!*?+, /#9+.%( 2# /+1!,& ?-" /!/#*! 1!*?+,!

2"#(?!, ! 90% 9+?79?! , "!3!.%* 2# /+1!,& , %.>%2$#*%&(! *! +18%(# 90+/!:1% *!

"!3!.%*! .! /#*& % 2$#/,! /! 2# +(0!.% 2-+(,#(*+(+ *!"!$#*%# *! .!9!2%(# , "!3!-

.%*! 2-2 .!?79#*%(# 2(+?%. J!?%,! 2%2(#"% .! +*$!6* +10!1+(?! *! (0!*.!?;%%

(OLTP) 2# .!*%"!,!( 2-+(,#(*+ % 2 (#?78%& 1%.*#2 *! )%0"!(!.

@! 0!.$%?! +( (&< 2?$!/-( .! /!**% ('K) +1%?*+,#*+ # &2*+ 0!.30!*%>#*! 2%2(#-

"!, +2%370&,!8! 2-<0!*#*%# *! /!**%, ?+%(+ 2# %.9+$.,!( .! %.,-0B,!*#(+ *! 0!.-

$%>*% !*!$%.%. O#$(! *! (#.% !*!$%.% # /! /!/!( *! 0-?+,+/2(,+(+ *! +03!*%.!;%&-
(! ,-."+:*+2( /! 90#3$#:/! /!**%(#, .! /! 9+$7>% %*)+0"!;%& .! 1%.*#2! % 0#.7$-

(!(-( /! 2# %.9+$.,! .! +1#.9#>!,!*# *! 90+;#2%(# .! ,.%"!*# *! 0#B#*%&. '$#/+,!-

(#$*+ 'K # 90#/*!.*!>#* /! 0!1+(% 2 %*)+0"!;%+**% /!**%, 2-./!/#*% +( 2%2(#"%-

(# .! +*$!6* !*!$%(%>*! +10!1+(?! (OLAP). 

F+,#>#(+ +9#0!(%,*% /!**% , 2%2(#"%(# .! 9$!*%0!*# *! 0#2702%(# *! 90#/90%-

&(%#(+ (ERP) % , /+9-$,!8%(# 3% 2%2(#"% ?!(+ 790!,$#*%# *! ,#0%3!(! *! /+2(!,-

?%(# (SCM) %$% 790!,$#*%# *! ,.!%"++(*+B#*%&(! 2 ?$%#*(%(# (CRM) 2# 2-<0!*&-

,!( , (!?! *!0#>#*%(# 2%2(#"% .! +*$!6* +10!1+(?! *! (0!*.!?;%% (OLTP) – (+,! 2!

2%2(#"% .! ?+"9A(-0*! +10!1+(?!, , ?+%(+ ?+"9A(-0-( 0#!3%0! *#.!1!,*+ *! .!&,-

?%(# *! 9+(0#1%(#$%(#. =2&?! .!&,?! 2# 2>%(! .! (0!*.!?;%&, ?+&(+ 90#/2(!,$&,!

?+"9A(-0%.%0!* .!9%2 *! /%2?0#(*+ 2-1%(%#. ' /073% /7"%, (0!*.!?;%&(! %.%2?,!

%.,-0B,!*#(+ *! 2-+(,#(*!(! !?(7!$%.!;%& , 1!.!(! +( /!**%.

'!"+(+ 90+#?(%0!*#, *! ?+#(+ 2# /-$:% #)#?(%,*+2((! *! 2%2(#"%(# OLTP 90%

+10!1+(?!(! *! (0!*.!?;%%, 3% 90!,% *##)#?(%,*% .! ;#$%(# *! 2-./!,!*# *! 29#;%-

!$%.%0!*% +(>#(%, .! %.,-0B,!*#(+ *! .!9%(,!*%& % !*!$%.% +( 2(0!*! *! ?0!6*%&

9+(0#1%(#$. ERP 2%2(#"%(# *! 1!.! ?$%#*(/2-0,-0 +( 90-(# 3+/%*% *! "%*!$%& ,#?

90#/2(!,$&,!( 72-,-0B#*2(,!*% %*)+0"!;%+**% 20#/% 9+ +(*+B#*%# *! %*(#30%-

0!*#(+ *! %*)+0"!;%& % %.,#:/!*#(+ *! +(>#(*+2(, *+ +2(!,!( /!$#> 9+/ :#$!*+(+

*%,+ .! 7/+,$#(,+0&,!*# *! 9+2(+&**%(# 9+(0#1%(#$% 1#. (#<*%>#2?% 9+.*!*%& .!

;#$% ?!(+ +9#0!(%,*! +(>#(*+2( % %*(#0!?(%,#* !*!$%..

@! /! 1-/!( 90#+/+$#*% 9+2+>#*%(# 90+972?% , %*)+0"!;%+**+(+ +12$7:,!*# %

0#B#*% (#.% 90+1$#"%, ,-.*%?,! *#+1<+/%"+2((! +( %.30!:/!*#(+ *! 'K % 45'.

&;N>=KC?6>;;C NCM=67C

J#0"%*-( "(#40." 2# 2,-0.,! 2 9+*&(%#(+ )!10%?!. I!10%?%(# %"!( 2+12(,#*%
2?$!/+,#, 9+$7>!,!( /+2(!,?% +( 2?$!/+,# % /+2(!,&( 3+(+,! 90+/7?;%& /+ 2?$!/+,#.

=2-8*+2( , 0!"?%(# *! %*)+0"!;%+**%(# 2%2(#"%, *&?+% %.9+$.,!( 2$+,+2->#(!-

*%#(+ "+&7'2,03+'&&0 7012+#0 &0 &+"' %2-.%2+*)+-", .! /! +9%B!( *!>%*!, 9+
?+6(+ )%0"%(# +2-8#2(,&,!( % +03!*%.%0!( 2,+%(# /#6*+2(% ,-, ,0-.?! 2 45'. =!-

:#* ?+"9+*#*( +( (!.% ?+*;#9;%& .! %*)+0"!;%+**!(! )!10%?! # 2?$!/-( .! /!**%.

5*)+0"!;%+**!(! )!10%?! 0!.3$#:/! 45' % 'K ?!(+ +2*+,#*, ?0!6*+ ,!:#*

?+"9+*#*( *! ,2&?! 1%.*#2 +03!*%.!;%& (?+09+0!(%,*! %$% /-0:!,*!), ?+&(+ /*#2

%.,-0B,! 2,+&(! /#6*+2( >0#. 5*(#0*#( 20#/!(!.
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5*)+0"!;%+**!(! )!10%?! # 2,-0.!*! 2 /073% ,-(0#B*% %*)+0"!;%+**% 2%2(#-

"% ?!(+ ERP, CRM % #$#?(0+**! (-03+,%&, ?!?(+ % 2 ,-*B*% %*)+0"!;%+**% 2%2-

(#"% 90#/%"*+ 90#. 5*(#0*#( %$% ,-*B*! "0#:!.

(78CF>G: >J FC;;6 6 M6E;:@ 6;J:86A:;J;6 @6@J:K6

'K 90#/2(!,$&,! 2-,?79*+2( +( /!**%, 90#/*!.*!>#*% /! +1#.9#>!,!( 90+;#2%(#

*! ,.%"!*# *! 0#B#*%&. 'K 2-/-0:!( 3+$&"+ 0!.*++10!.%# +( /!**%, ?+%(+ +(0!.&-

,!( ;&$+2(*!(! ?!0(%*! *! 1%.*#2 72$+,%&(! , +03!*%.!;%&(! , 0!"?%(# *! +90#/#-

$#* "+"#*(. O#$(! # /! 2# 2-./!/# (!?!,! %*)0!2(07?(70! *! 1!.!(! +( /!**%, ?+&(+

/! # ,%*!3% +*$!6* % 2-/-0:! ;&$!(! %*)+0"!;%& +( 2%2(#"%(# OLTP, ,?$A>%(#$-

*+ % %2(+0%>#2?% /!**%, ?!(+ /+9-$*%(#$*+ # 0#+03!*%.%0!*! % 2(07?(70%0!*! 9+

*!>%*, ?+6(+ & 90!,% 1-0.! % #)#?(%,*! .! +1#.9#>!,!*# *! *7:/%(# +( .!9%(,!*%&

% !*!$%.% 90% ,.%"!*#(+ *! 0#B#*%&.

4.  !"#$%& )! 2(*+O'$ &),%!-.!'+

'! /&)'+( &'#+0&,+'#'& (&(#+1&

=2&?! +03!*%.!;%&, ?+&(+ %2?! /! 9+2(%3*# ,%2+?% 0#.7$(!(% +( 9+/<+/! 2% .! %.3-

0!:/!*# *! 45', (0&1,! /! "+:# /! *!90!,% 90!,%$*! +;#*?! *! 0!.$%>*%(# ?!(#-

3+0%% 9+(#*;%!$*% 9+(0#1%(#$% *! 2%2(#"!(!. H#+1<+/%"+ # /! 1-/!( +1"%2$#*% %

/073% "*+3+ ,!:*% ,-90+2%. H! 9-0,+ "&2(+, +2*+,*%(# 90%>%*% .! %*,#2(%0!*# ,

%.30!:/!*#(+ *! 45' (0&1,! /! 1-/!( +;#*#*% , 2-+(,#(2(,%# 2 1%.*#2 2(0!(#3%&(!

*! )%0"!(!. H#/+972(%"+ # /! 2# 2"&(!, ># 45' # 2!"+ (#<*%>#2?+ 72-,-0B#*2(,!-

*# *! )%0"!(!. 45' (0&1,! /! 90#/2(!,$&,! 20#/2(,+ .! 90+"&*! *! *!>%*!, 9+ ?+6-

(+ )%0"!(! +2-8#2(,&,! 1%.*#2! 2%, >0#. 72-,-0B#*2(,!*# *! 1%.*#2 90+;#2%(# %

90#+10!.7,!*# *! 90+;#2%(# .! ,.%"!*# *! 0#B#*%& , (!?%,!, ?+%(+ 2# +2*+,!,!(

,-, ,2# 9+-3+$&"! 2(#9#* *! !*!$%.% *! /!**%(#.

'9+0#/ "*+3+ ?+*27$(!*(% 9+ 45' % 29#;%!$%2(%, .!*%"!,!8% 2# 2 90!?(%>#2-

?+(+ 0#!$%.%0!*# *! (#.% 2%2(#"%, *#+1<+/%"+(+ 72$+,%# .! 729#B*+ *!>!$+ # 90!-

,%$*+(+ 9$!*%0!*#. M!"?!(!, 0!.0!1+(#*! +( Gartner [46], /#?+"9+.%0! 9$!*%0!*#(+

% %.9-$*#*%#(+ *! 90+#?( .! %.30!:/!*# *! 45' *! 2$#/*%(# ?+"9+*#*(% – 1%.*#2,

+03!*%.!;%&, )7*?;%+*!$*+2( % %*)0!2(07?(70!. H! *%,+ 1%.*#2 % +03!*%.!;%& #

,!:*+ /! 2# +90#/#$&( 2(0!(#3%&(! % +9#0!(%,*%(# ;#$%. M-?+,+/%(#$%(# +( 9+-

,%2B%(# *%,! (0&1,! /! 0!.3$#/!( ,-90+2%(#, 2,-0.!*% 2 +03!*%.!;%+**!(! ?7$(70!,

, ?+&(+ 2# 90#/90%#"! 0#!$%.%0!*#(+ *! 45 %*%;%!(%,%(#, 2-2 2-./!,!*# *! 72$+-

,%& .! +2-8#2(,&,!*#(+ %" % 2 90+;#/70% .! 29+/#$&*# *! /+10%(# 90!?(%?%, 2,-0-

.!*% 2 45' , 0!"?%(# *! ;&$!(! +03!*%.!;%&. =!:*+ # 2-8+ (!?! /! 2# 0!.0!1+(&( %

#/%**% 9$!*+,# .! 9+/3+(+,?! *! +03!*%.!;%&(! .! 90+"&*!. E/*! +( 9-0,%(# 2(-9-

?% , (+.% 90+;#2 # /! 2# *!90!,% +;#*?! *! %*)+0"!;%+**%(# 2%2(#"% (5') *! +0-

3!*%.!;%&(! *! *!1+0! +( 7"#*%& *! 9+(#*;%!$*%(# ?!(#3+0%% 9+(0#1%(#$% % /+-

?+$?+ 2-8#2(,7,!8!(! ?7$(70! 1$!3+90%&(2(,! 90+"&*!(!. J!.% +;#*?! (0&1,! /!

2# *!90!,% 90#/% %.,-0B,!*#(+ *! ?!?,%(+ % /! # 2-8#2(,#*% %*,#2(%;%%. H! +2-

*+,!(! *! (!.% +;#*?! (90%#"!6?%, ># %"! +2*+,!*%& /! 2# 90+/-$:% 9+-*!(!(-?)

)%0"!(! "+:# /! %.3+(,% 9+/0+1#* 9$!* .! /#62(,%#. =!:#* ,-90+2 .! 729#B*+(+
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%.30!:/!*# *! 45' # %*(#30%0!*#(+ *! +(/#$*%(# 45 90+#?(% 9+"#:/7 %", , 0!"-

?%(# *! ;&$!(! +03!*%.!;%&, ?!?(+ % 2 45 90+#?(% *! /073% 1%.*#2 9!0(*L+0%.

= /+?$!/ *! Gartner [12] .! %.30!:/!*#(+ *! 45' % ,0-.?%(# 6 2 /073%(# 2%2(#"%

*! *%,+ 90#/90%&(%# ?!(+ ERP (9$!*%0!*# *! 0#2702%(# *! 90#/0%&(%#(+) % CRM 

(790!,$#*%# *! ,.!%"++(*+B#*%&(! 2 ?$%#*(%(#) 2! ,?$A>#*% 2$#/*%(# +2*+,*%

,-90+2%, ?+%(+ (0&1,! /! 1-/!( 0!.3$#/!*%, .! /! 2# +2%370% +9(%"!$*+(+ %.30!:-

/!*# *! 2%2(#"!(!:

• J#*/#*;%% % (#<*+$+3%% *! 45';

• E)#?(%,*% 45 9+/<+/% .! 2-,0#"#**%(# 1%.*#2 72$+,%&;

• H!2+?% .! +03!*%.%0!*# ?-" 729#< *! 45 %*%;%!(%,!(!;

• K+10% 90!?(%?% .! +90#/#$&*# *! #)#?(%,*! 1%.*#2 "#(0%?!;

• 5.30!:/!*# *! 3-,?!,! %*)0!2(07?(70! .! 2(0!(#3%>#2?! 45';

• F0#/%"2(,!(! +( #)#?(%,*+(+ 790!,$#*%# *! ?!>#2(,+(+ *! /!**%(# % "#(!-

/!**%(#;

• G90!,$#*%# *! 0!.<+/%(# % 7,#$%>!,!*# *! 9+$.%(# +( 'K % 45';

• 4%.*#2 (#*/#*;%% % /+10% 90!?(%?% 90% 790!,$#*%#(+ *! ?+09+0!(%,*%(# 0#-

.7$(!(%;

• F-(*! ?!0(! .! 790!,$#*%# *! 1%.*#2 90+;#2%(#;

• C2*+,*% (#*/#*;%% , ?+09+0!(%,*+(+ 790!,$#*%#;

• 5.9+$.,!*# *! *!1$A/#*%#(+ *! 1%.*#2 /#6*+2((! .! 9+$7>!,!*# *! 90#/%"2-

(,+ , 0#!$*+ ,0#"#

• D!?2%"!$*+ %.9+$.,!*# *! ERP >0#. 45';

• M+$& *! !*!$%(%>*+2((! .! 2-./!,!*# *! 729#B*% CRM 2(0!(#3%%;

• 5*(#0*#( !*!$%(%>*+2(: +( 2+)(7#0 ?-" 72$73%;

• F+,%B!,!*# *! 0#.7$(!(%(# +( /#6*+2((! *! 0!1+(*+(+ "&2(+ >0#. %.9+$.,!-

*#(+ *! 9+0(!$% % 9!?#(% *! *%,+ 90#/90%&(%#.

N?+ )%0"#*!(! 2(0!(#3%& # 90!,%$*+ 2-3$!27,!*! 2 +2*+,!*%&(! .! +2-8#2(,&-

,!*# *! %*%;%!(%,% .! %.30!:/!*# *! 'K % 45' % +03!*%.!;%&(! *! %*)+0"!;%+*-

*%(# 2%2(#"% (5') *! )%0"!(! # , 2-2(+&*%# %$% "+:# /! 1-/# 90%,#/#*! , 2-2(+&-

*%# /! 9+/9+"+3*# (!?-, 90+#?(, % !?+ # *!$%;# *#+1<+/%"!(! 3079! 9+(0#1%(#$%

2-2 2-+(,#(*!(! "+(%,!;%&, (+3!,! "+:# /! 2# 2(!0(%0! 90+#?( .! 90+#?(%0!*# %

,*#/0&,!*# *! 45' % /! 2# 2-./!/# 45 #?29#0(#* ;#*(-0 (45EO) , 0!"?%(# *! )%0-

"!(!. C2*+,*% .!/!>% *! 45EO:

• O#*(-0-( (0&1,! /! +2%370% &2*!(! ,0-.?! *! 45' 2-2 2(0!(#3%&(! *! )%0"!-

(! % *#6*+(+ %.9-$*#*%#;

• J+6 (0&1,! /! *!2-0>!,! ,.!%"+/#62(,%#(+ "#:/7 9+(#*;%!$*%(# 3079% +(

1%.*#2 9+(0#1%(#$% % 5' , +03!*%.!;%&(!;

• J+6 (0&1,! /! 790!,$&,! 2-<0!*#*%#(+ % 0!.90+2(0!*#*%#(+ *! /+10% 90!?(%-

?% .! 45' "#:/7 % , 0!"?%(# *! 0!.$%>*%(# *%,! *! 1%.*#2!;

• P0#. ;#*(-0! 2# 9+97$&0%.%0!( % *!2-0>!,!( 2(!*/!0(% .! 2-./!,!*# *! 45

90!?(%?%;
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• O#*(-0-( (0&1,! /! 9+,%B% %.9+$.,!*#(+ *! 0!.$%>*% ,%/+,# !*!$%(%>*%

%*2(07"#*(% , +03!*%.!;%&(! 2 ;#$ 9+$7>!,!*#(+ *! *#+1<+/%"!(! %*)+0"!-

;%& % .*!*%#;

• 4%.*#2 9+(0#1%(#$%(# % 5' , +03!*%.!;%&(! (0&1,! /! 0!.1#0!( 9+-/+10# .!-

8+ 9$!()+0"!(! *! 'K (0&1,! /! 1-/# /+2(!(->*+ 3-,?!,! % /! +1#.9#>!,!

90+"#*&8%(# 2# 1%.*#2 %.%2?,!*%&;

• 45EO (0&1,! /! 9+"+3*# *! .!%*(#0#2+,!*%(# 7>!2(*%;%, *!90%"#0 ,%2B%(#

%.9-$*%(#$*% /%0#?(+0%, /! +2-.*!&( 9+ ?!?-, *!>%* 45' "+:# /! %.9-$*&,!

2-8#2(,#*! 0+$& , 0!.,%(%#(+ *! +03!*%.!;%&(!.

K073 ,!:#* )!?(+0 .! 729#<! *! 45' # +2%370&,!*#(+ *! 72$+,%& .! 0!1+(! , 0#-

!$*+ ,0#"# 90% ,-.*%?,!*# *! 9+(0#1*+2(.

':>ML>F6K>@J >J /& G =:C8;> G=:K:

J-02#*#(+ *! "+"#*(!$#* /+2(-9 /+ 0!.90-2*!(! %*)+0"!;%& 90% 9+%2?,!*# *!-

0!2(,! ,2# 9+-2%$*+ 9+0!/% *#+($+:*!(! *#+1<+/%"+2( /! 2# .!2%$% ,0-.?!(! "#:-

/7 +9#0!(%,*%(# /!**% % 2(0!(#3%>#2?%(# ;#$%. H! (!.% +2*+,! ,-.*%?,! *+,! ?!(#-

3+0%& 90+/7?(%, *!0#>#*! "90%$+:#*%& .! 45 , 0#!$*+ ,0#"#". =-,#:/!*#(+ *! *+-

,% (#<*+$+3%% .! 3#*#0%0!*# *! /!**% ?!(+ 0!/%+>#2(+(*!(! %/#*(%)%?!;%&

(RFID), ?!?(+ % 2,-0.!*!(! 2 (&< *#+1<+/%"+2( +( 45' , 0#!$*+ ,0#"#, 72?+0&,!

0!.,%(%#(+ *! (#.% 90+/7?(%. J0!/%;%+**%(# 45' %.9+$.,!( 3+$&" +1#" +( 2(!(%>-

*% /!**%, ?+%(+ 2! 1%$% %.,$#>#*%, %.>%2(#*% % .!0#/#*% , 'K .! %.3+(,&*# *! +(-

>#(% % !*!$%.%. H+ +2%370&,!*#(+ *! +(>#(*+2( *# # #/%*2(,#*!(! *#+1<+/%"+2(,

(-6 ?!(+ 9+(0#1%(#$%(# 2# *7:/!&( +( 1%.*#2 "+*%(+0%*3, !*!$%. *! %.9-$*#*%#(+,

?!?(+ % /! 0!.1%0!( 90%>%*%(# .! ,-.*%?,!*# *! +90#/#$#*% 2-1%(%&. J#.% *+,%

90%$+:#*%& "+3!( /! 2%3*!$%.%0!( *! 9+(0#1%(#$%(# 17?,!$*+ , 0#!$*+ ,0#"# .!

90+"#*% , /!**%(# %$% .! *!$%>*+2( *! 2-+(,#(*%(# +(>#(% % /! 7,#/+"&,!( .! 2--

1%(%& % ,-.*%?,!8% (#*/#*;%% , 5*(#0*#( 90%$+:#*%&(!, 90%$+:#*%&(! .! #$#?(-

0+**! 9+8! % 90%$+:#*%&(! .! *#.!1!,*+ 90#/!,!*# *! 2-+18#*%&. C2,#* (+,! 2!-

"%(# 1%.*#2 90%$+:#*%& 1%<! "+3$% /! 1-/!( 90+30!"%0!*% (!?!, ># /! 0#!3%0!( 9+

+(*+B#*%# *! +(?0%(+(+ +( (#.% 45' , 0#!$*+ ,0#"#. H!90%"#0 90%$+:#*%#(+ .!

790!,$#*%# *! ,#0%3!(! *! /+2(!,?%(# "+:# !,(+"!(%>*+ /! *!90!,% 9+0->?! .!

+8# ?+"9+*#*(%, ?+3!(+ .!9!2%(# *!"!$#&( 9+/ +90#/#$#* 90!3, ! 90%$+:#*%#(+ .!

790!,$#*%# *! ,.!%"++(*+B#*%&(! 2 ?$%#*(%(# "+:# !,(+"!(%>*+ /! 7,#/+"%

90#/2(!,%(#$ *! .,#*+(+ .! +12$7:,!*# *! ?$%#*(%(# %$% 2$7:%(#$ 9+ ?+*(0+$! *!

?0#/%(%(# .! *7:/!(! /! 1-/# 90+,#0#* /!/#* ?$%#*(, ?+6(+ # *!90!,%$ +*$!6* 9+-

0->?! .! *!/ +90#/#$#*! 27"!.

5. (#%2"#2%! & "$1*$'+'#&

'! /&)'+( &'#+0&,+'#'&#+ (&(#+1&

C2*+,*%(# ?+"9+*#*(% *! 45' 2! 90#/2(!,#*% *! )%370! 5.1.

(78CF EC FC;;6

@!9+>,!6?% +( $&,!(! 2(0!*! *! )%370! 5.1, "+:# /! 2# 90+2$#/% 9+(+?-( *! /!*-

*% +( +9#0!(%,*%(# 2%2(#"% (*!90%"#0 CRM, ERP) ?-" 'K, ?+6(+ 90#/2(!,$&,!
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29#;%!$%.%0!*! 1!.! +( /!**% %$% <0!*%$%8# *! /!**%, 9+/3+(,#*+ /! +1#.9#>!,!

0!1+(!(! *! 90%$+:#*%& .! 9+/9+"!3!*# *! 90+;#2%(# .! ,.%"!*# *! 0#B#*%&, ,!0%-

0!8% +( (!?%,! .! +1%?*+,#*! +(>#(*+2( % .!9%(,!*%&, /+ 2$+:*! +9(%"%.!;%&. 'K

2# ?+*2(07%0! 2 "#(+/%?%, 3$!,*+ "#(!/!**% % %.,$%>!*#, 90#+10!.7,!*# % .!0#:-

/!*# *! /!**% (ETL). J7? (0&1,! /! 2# +1-0*# ,*%"!*%# % *! .!$%(# .! /!***%, ?+%-

(+ 90#/2(!,$&,!( <0!*%$%8! *! %*)+0"!;%& 9+ +90#/#$#*! (#"! %$% *! ?+*?0#(#*

+(/#$ (*!90%"#0 "!0?#(%*3).

 6AB=C 5.1.: C2*+,*% ?+"9+*#*(% *! 45'

/6E;:@ C;C86J69;>@J

4%.*#2 !*!$%(%>*+2((! 2# +2%370&,! +( 3+$&" 10+6 2+)(7#0*% %*2(07"#*(%, ?+-

%(+ 9+.,+$&,!( *! 9+(0#1%(#$%(# /! %.3+(,&( +(>#(% % .!9%(,!*%& 90% 9+%2?,!*#, %

/! %.,-0B,!( !*!$%. *! /!**%. J# 2! %.,#2(*% ?!(+ +*$!6* !*!$%(%>*! +10!1+(?!

(OLAP). P0#. (#.% 20#/2(,! 9+(0#1%(#$%(# "+3!( /! !*!$%.%0!( 0!.$%>*% %."#0#-

*%& *! "*+3+"#0*% /!**% ?!(+ ,0#"#,% 0#/+,# % !*!$%. *! (#*/#*;%%. '$#/+,!(#$-

*+ 1%.*#2 9+(0#1%(#$%(# "+3!( 1-0.+ % $#2*+ /! +90#/#$&( (#*/#*;%%(# .! 0!.,%-

(%#, ?!(+ %.9+$.,!( 0!.90#/#$#* ,-, ,0#"#(+ !*!$%. *! %*)+0"!;%& % 30!)%>*%(#

,-."+:*+2(% *! 90+/7?(%, +1#.9#>!,!8% 2$+:#* !*!$%. *! /!**% % 90%(#:!,!8%
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%*(#30%0!*% ,-."+:*+2(% *! %.>%2$&#"% 9+$#(!. @! /! %.,-0B% 1%.*#2 !*!$%.!,

9+(0#1%(#$&( 2# *7:/!# +( %*(#0!?(%,#* 2+)(7#0, *!0#>#* "#:/%**+ 90+30!"*+

+2%370&,!*# .! /+2(-9 /+ 'K. J+.% 2+)(7#0 90#/2(!,$&,! 9+(0#1%(#$2?% %*(#0)#62

?-" 2%2(#"!(!.

&EG869C;: ;C EC7>;>K:=;>@J6 >J FC;;6J:

5.,$%>!*#(+ *! .!?+*+"#0*+2(% +( /!**%(# 90#/2(!,$&,! ?$!2 +( !*!$%.! *! %*-

)+0"!;%&(! , 1!.%(# +( /!**%, 90% ?+6(+ 2# (-02&( 2?0%(% "+/#$% , 3079! /!**%,

*+ "+:# /! 2# %.9+$.,! % .! 90+3*+.%0!*# *! 1-/#8+ 9+,#/#*%#. H!90%"#0 (+ "+:#

/! 9+"+3*# *! )%0"%(# .! (-03+,%& *! /0#1*+ /! +(?0%&( ?$%#*(% 2 +18% %*(#0#2%.

F+*&?+3! (#0"%*-( 2# %.9+$.,! *#90!,%$*+, ?!(+ 2# 2,-0.,! 2!"+ 2 ,-."+:*+2((! .!

90#/2(!,&*# *! /!**%(# 9+ *+, *!>%*, *+ %2(%*2?%&( 2+)(7#0 .! %.,$%>!*# *! .!?+-

*+"#0*+2(% +( /!**%(# *# 2!"+ 90+"#*& *!>%*! *! 90#/2(!,&*#, *+ % *!%2(%*! +(?-

0%,! *#%.,#2(*% /+ "+"#*(! ,.!%"++(*+B#*%& "#:/7 /!**%(#. = 9+2$#/2(,%# (+,!

.*!*%# 2# 90%$!3! 90% ,.%"!*#(+ *! 0#B#*%& % 9+2(%3!*#(+ *! 1%.*#2 ;#$%. J#.%

%*2(07"#*(% 2# %.9+$.,!( ,"#2(+ %$% .! 9+/2%$,!*# *! >+,#B?!(! %*(#$%3#*(*+2(

>0#. 2?!*%0!*# *! "!8!1*% 2?$!/+,# +( /!**%, .! +(?0%,!*# *! 2"%2$#*% *+,% ,.!-

%"+,0-.?%, "+/#$% % (#*/#*;%%, 2 9+"+8(! *! (#<*+$+3%% .! 0!.9+.*!,!*# *! "+-

/#$% % 2-,0#"#**! 2(!(%2(%?!. D+8*%(# (#<*+$+3%% .! %.,$%>!*# *! .!?+*+"#0-

*+2(% +( /!**%(# 1%<! "+3$% /! 1-/!( 0!.$%>*% 9+ <!0!?(#0 % ;#$% % 2# %.1%0!( ,

.!,%2%"+2( +( *7:/%(# *! 1%.*#2!.

2<=CG8:;6: ;C M6E;:@ =:EB8JCJ6J: (business performance management) 

F+2$#/*%&( ?+"9+*#*( *! 45 90+;#2! # G90!,$#*%#(+ *! 1%.*#2 0#.7$(!(%(#

(BPM)/G90!,$#*%# *! ?+09+0!(%,*%(# 0#.7$(!(% (CPM). J+6 2# +2*+,!,! *! 2%2(#-

"! +( 1!$!*2%0!*% 9+?!.!(#$% (balanced scorecard), ?+&(+ # 0!"?! .! +90#/#$&*#,

%.9-$*#*%# % 790!,$#*%# *! 1%.*#2 2(0!(#3%&(! *! 90#/90%&(%#(+ >0#. +1,-0.,!*#

*! ;#$%(# 2 +90#/#$#*% 9+?!.!(#$%. BPM %.9+$.,! +(>#(*+2((! % .!9%(,!*%&(! *!

!*!$%.! +( 45'. O#$(! *! BPM # /! +9(%"%.%0! +18%(# 0#.7$(!(% *! +03!*%.!;%&(!.

K*#2 9+,#>#(+ 45 9!?#(% 9+.,+$&,!( /! 2# 90%$+:% 2%2(#"! +( 1!$!*2%0!*% 9+-

?!.!(#$%, ?!(+ /!,!( ,-."+:*+2( $#2*+ /! 2# 20!,*&,!( 1%.*#2 0#.7$(!(%(# 2 +90#-

/#$#*% ;#$#,% 2(+6*+2(%. J#.% 45 9!?#(% +2%370&,!( % 9$!()+0"! .! 2-9+2(!,&*#

*! ;#$#,%(# 2(+6*+2(% *! 0#.7$(!(%(# % /#62(,%(#$*%(# 0#.7$(!(% , 0!"?%(# *! ;&-

$+(+ 90#/90%&(%#, ?+#(+ 9+.,+$&,! *! 0-?+,+/2(,+(+ /! 0!.1#0# *!2+?%(# .! 0!.,%-

(%# *! 1%.*#2!.

=MD +1%?*+,#*+ ,?$A>,! #$#?(0+**% (!1$! (dashboards), ?+%(+ /!,!( 9-$*!

90#/2(!,! .! ?+09+0!(%,*%(# 0#.7$(!(% >0#. 30!)%>*+ 90#/2(!,&*#. E$#?(0+**%(#

(!1$! 9+?!.,!( %."#0,!*%& *! 0#.7$(!(%, (#*/#*;%% % %.?$A>#*%& % %*(#30%0!(

%*)+0"!;%& +( "*+:#2(,+ 1%.*#2 +1$!2(%. = +2*+,!(! *! ,2#?% 90+#?( .! #$#?(0+*-

*% (!1$! 2! 2-10!*%(# "#(0%>*% /!**% % 9+?!.!(#$%(# .! 0#.7$(!(%, ?+%(+ 2# ?+"-

1%*%0!(, .! /! 2# 9+$7>!( 30!)%?%, +(0!.&,!8% 2-2(+&*%#(+ *! 1%.*#2!.
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6. *%$+"#&%!'+ & &),%!-.!'+ '! /&(

F0+#?(%0!*#(+ % %.30!:/!*#(+ *! #/*! 45' +( 9-0,+*!>!$*!(! %/#& /+ 0#!$%.!;%-

&(! 90#"%*!,! 90#. B#2( +2*+,*% #(!9!:

• $M>@;>G7C. 5.,-0B,! 2# +;#*?! *! +90#/#$#* 1%.*#2 90+1$#" %$% 1%.*#2

,-."+:*+2(, ?+&(+ ,+/% /+ %.3+(,&*#(+ *! 90+#?(.

• *8C;6=C;:. M!.0!1+(,!( 2# 2(0!(#3%>#2?% % (!?(%>#2?% 9$!*+,#, , ?+%(+ 2#

%.$!3! *!>%*-( .! +2-8#2(,&,!*# *! 90#/$+:#*%& 90+#?(.

• /6E;:@ C;C86E. 5.,-0B,! 2# 9+/0+1#* !*!$%. *! 1%.*#2 90+1$#"! %$% 1%.*#2

,-."+:*+2((!, ?+6(+ 9+.,+$&,! /! 2# 0!.1#0!( ;&$+2(*+ 1%.*#2 %.%2?,!*%&(!

.! 2-+(,#(*+(+ 0#B#*%#.

• *=>:7J6=C;:. M!.0!1+(,! 2# 90#/$+:#*%#, ?+#(+ 0#B!,! 1%.*#2 90+1$#"!

%$% 90!,% ,-."+:*+ +2-8#2(,&,!*#(+ *! 1%.*#2 ,-."+:*+2((!.

• &EA=CPFC;:. =*#/0&,! 2# 0#!$%.!;%&(! *! 0!.0!1+(?!(!, ?+&(+ 2# +>!?,! /!

+2%370% ,-.,0!8!#"+2( *! %*,#2(%;%%(# .! 90+#?(%0!*# % 2-./!,!*# , 0!"?%-

(# *! 90#/,!0%(#$*+ +90#/#$#* 20+?.

• 3DG:PFC;: G :7@<8>CJC?6I. C;#*&,! 2# #)#?(%,*+2((! *! 0#!$%.%0!*+(+

0#B#*%# % 2# %."#0,!( 9+2(%3*!(%(# 0#.7$(!(%, .! /! 2# !*!$%.%0! /!$% 0#-

B#*%#(+ 2-+(,#(2(,!, *!/<,-0$& %$% *# 729&,! /! 9+2(%3*# +>!?,!*!(! ,-.,-

0!8!#"+2( *! %*,#2(%;%&(!.

6.1. (DG=:K:;:; <>FL>F EC <=>:7J6=C;: 6 =CE=CM>JGC;: ;C /&(

M!.B%0&,!*#(+ *! +1<,!(! *! #$#?(0+**%& 1%.*#2 9+2(!,& ?!(#3+0%>*+(+ %.%2?,!*#

.! ,-,#:/!*#(+ *! %*(#30!;%& , 0!"?%(# *! ,2&?! +03!*%.!;%&. J!.% %*(#30!;%& 2#

+(*!2& *# 2!"+ /+ 2,-0.,!*#(+ *! 2-8#2(,7,!8%(# 2%2(#"% 90#. 0!.$%>*% *+,%

9$!()+0"%, (& +1<,!8! %*)+0"!;%&(!, *#6*!(! ;&$+2(*+2(, +2%370&,!*#(+ *!

#/%**! 1%.*#2 )7*?;%+*!$*+2( % 0!;%+*!$%.%0!*# *! 1%.*#2 90+;#2%(# , +03!*%-

.!;%&(!. H&"! /073! %*%;%!(%,!, ?+&(+ /! /#"+*2(0%0! (+,! (!?! &2*+, ?!?(+ 79-

0!,$#*%#(+ *! ,.!%"++(*+B#*%&(! 2 ?$%#*(%(#. 5*(#30!;%&(! , ;&$!(! +03!*%.!;%&

%.%2?,! %.30!:/!*#(+ *! #/%**! !0<%(#?(70! % %*)0!2(07?(70! ((#<*%>#2?! % *#-

(#<*%>#2?!). = 0!"?%(# *! 2-,0#"#**!(! 1%.*#2 20#/! #/%**!(! !0<%(#?(70! % %*)-

0!2(07?(70! *! *%,+ 90#/90%&(%# 2# 0!.3$#:/!( ?!(+ +2*+,*+ %.%2?,!*# .! 1-/#8+

0!.,%(%#.

F-(*!(! ?!0(! .! 0!.0!1+(,!*# *! 45' /!,! 0!"?!(! .! %.30!:/!*# *! 45 90+#?-

(% 2 3-,?!,% ,-."+:*+2(%. J& 2(%"7$%0! +2-8#2(,&,!*#(+ *! 729+0#/*% #(!9% *!

0!.0!1+(,!*#, 90% ?+%(+ "+3!( /! 2# %.9-$*&,!( "*+:#2(,+ 2(-9?% #/*+,0#"#**+, !

, 0!"?%(# *! +(/#$*%(# 2(-9?% "+3!( /! 2# %.,-0B,!( 9!0!$#$*+ 0!.$%>*% /#6*+2-

(%. F-(*!(! ?!0(! # 9+2(0+#*! (!?!, ># /! 1-/# 3-,?!,! % !/!9(%0!8! 2#, .! /! "+:#

90+#?(-( /! 2# +03!*%.%0! % 790!,$&,! ?!(+ "*+:#2(,+ 9!0!$#$*% 9+/90+#?(%, ,2#-

?% +( ?+%(+ 90#"%*!,! 90#. 2!"+2(+&(#$*% 2+12(,#*% %(#0!;%%.
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6.2. +JC<6 6 @JD<76 ;C =CE=CM>JGC;: ;C /&(

F0+#?(%(# .! 45' 90#"%*!,!( 90#. B#2( +2*+,*% #(!9! [6], ?+%(+ 2! +18% .! ,2%>-

?% %*:#*#0%*3+,% 90+#?(%. = 0!"?%(# *! ,2#?% #/%* +(/#$#* #(!9 2# %.,-0B,!(

+90#/#$#*% 2(-9?%, .! /! 2# 9+2(%3*!( ?+*?0#(*%(# ;#$% *! 90+#?(!. F-(*!(! ?!0(!

*! 0!.0!1+(,!*# *! 45' 2# 2-2(+% +( +18+ B#2(*!/#2#( 2(-9?%.

+JC<: $M>@;>G7C

(JD<7C 1: $?:;7C ;C @D@J>I;6:J>. K#)%*%0! 2# 1%.*#2 90+1$#"-( %$% 1%.*#2

,-."+:*+2((! % 2# 90#/$!3! 2-+(,#(*+(+ 0#B#*%# .! %.30!:/!*# *! 45'. =2&?+

90#/$+:#*%# .! ,*#/0&,!*# *! 45' 2$#/,! /! 1-/# 9+/3+(,#*+ 2 +1+2*+,?! *! 90#/-

2(+&8%(# 0!.<+/% % &2*+ +90#/#$&*# *! 90#/%"2(,!(! +( 0#B!,!*#(+ *! 1%.*#2

90+1$#"! %$% 9+$.%(# +( 0#!$%.%0!*#(+ *! 1%.*#2 ,-."+:*+2((!.

+JC<: *8C;6=C;:

(JD<7C 2: &;N=C@J=B7JB=C ;C <=:F<=6IJ6:J>. J-6 ?!(+ %.30!:/!*#(+ *! 45'

2# %.,-0B,! 2 ;#$ +1#.9#>!,!*# *! 90+;#2%(# *! ,.%"!*# *! 0#B#*%&, (0&1,! /! 2#

%.30!/% #/%**! %*)+0"!;%+**! 20#/! .! +1<,!8!*# *! ;&$+(+ 90#/90%&(%#. N?+

#/%**!(! %*)0!2(07?(70! *! 90#/90%&(%#(+ *# 2-8#2(,7,!, (+ (& (0&1,! /! 1-/!

%.30!/#*! 9!0!$#$*+ 2 0!.0!1+(,!*#(+ *! 45 90%$+:#*%&. 5*)0!2(07?(70!(! *!

*%,+ 90#/90%&(%# 2# <!0!?(#0%.%0! 2 /,! ?+"9+*#*(!:

• F-B&+6-(#0 +&720()2$#)$20, ?+&(+ ,?$A>,! <!0/7#0, 2+)(7#0, "#:/%**+

90+30!"*+ +2%370&,!*#, 2%2(#"% .! 790!,$#*%# *! 1!.% +( /!**%, +9#0!;%+*-

*% 2%2(#"%, "0#:+,% ?+"9+*#*(%, "#(!/!**% % 90%$+:#*%&;

• E-)-B&+6-(#0 +&720()2$#)$20, ?+&(+ ,?$A>,! 2(!*/!0(% .! "#(!/!**%,

2(!*/!0(% .! %.,$%>!*# *! .!?+*+"#0*+2(% +( /!**%(#, !0<%(#?(70! *! /!**%-

(# *! *%,+ 90#/90%&(%#, "#(+/+$+3%&, %*2(07?;%%, 90+;#/70% .! (#2(,!*#,

90+;#2 .! 790!,$#*%# *! 90+"&*!(!, 90+;#/70% .! 0#B!,!*# *! 790!,$#*2?%

,-90+2% % 90+;#/70% .! 0#B!,!*# *! 29+0+,#.

(JD<7C 3. *8C;6=C;: ;C <=>:7JC. F0+#?(%(# .! %.30!:/!*# *! 45' 2! %.?$A-

>%(#$*+ /%*!"%>*% % ,-."+:*%(# 90+"#*%, +(*!2&8% 2# /+ +1<,!(! *! 90+#?(!,

9#02+*!$!, 1A/:#(!, (#<*+$+3%%(#, 9+(0#1%(#$%(# % 29+*2+0%(# "+3!( 2#0%+.*+ /!

9+,$%&&( ,-0<7 729#<! *! 90+#?(!. E(+ .!8+, 9$!*%0!*#(+ *! 90+#?(! (0&1,! /! 1--

/# %.,-0B#*+ *! *7:*+(+ *%,+ *! /#(!6$%.!;%&, 2 ,?$A>,!*# *! 2(0+3 90+;#2 *!

*!1$A/#*%#, ?+*(0+$ % +(>#(*+2( *! 0#!$*+(+ 0!.,%(%#.

+JC<: /6E;:@ C;C86E

(JD<7C 4: &E6@7GC;6I 7DK 6E<D8;:;6:J> ;C <=>:7JC. C90#/#$&*#(+ *! +1<-

,!(! *! 90+#?(! e #/*! +( *!6-(07/*%(# .!/!>% 90% %.30!:/!*# *! 45 90%$+:#*%&-

(!. Q#$!*%#(+ /! 2# 9+2(%3*# ,2%>?+ *!,#/*-: # "*+3+ 2%$*+, *+ +9%(-( 9+?!.,!,

># /#)%*%0!*#(+ *! /+2(!(->*+ "!$-? +1<,!( # #/%* +( *!6-,!:*%(# !29#?(% 90%

+90#/#$&*# *! %.%2?,!*%&(! .! ,2#?% ?+*?0#(#* +>!?,!* 0#.7$(!(. H#+1<+/%"+ # /!

2# %"! 90#/,%/ % ># 9+2(!,#*%(# %.%2?,!*%& 9+/$#:!( *! 90+"&*! 90#. ;#$%& :%.-

*#* ;%?-$ *! 0!.0!1+(,!*#, (-6 ?!(+ , <+/! *! 0!.,%(%# *! 90+#?(! *#90#?-2*!(+ 2#

*!7>!,! ,2# 9+,#># .! ,-."+:*+2(%(# % +30!*%>#*%&(! *! (#<*+$+3%&(!, ?+%(+ (0&1-

,! /! 1-/!( 2-+10!.#*% .! /!/#*!(! +03!*%.!;%&.
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(JD<7C 5: !;C86E ;C FC;;6J:. H!6-3+$&"+(+ 90#/%.,%?!(#$2(,+ .! ,2%>?% 45

90+#?(% # ?!>#2(,+(+ *! %.<+/*%(# /!**%. G(,-0/#*%(# *!,%;%, 2-./!,!*% 2 /#2#-

(%$#(%&, (07/*+ 2# 90+"#*&(. C2,#* (+,! # "*+3+ (07/*+ % ,0#"##"?+ /! 2# +(?0%-

,!( % 9+90!,&( 8#(%, ?+%(+ 2! 0#.7$(!( +( *!$+:%$% 2# 90+;#/70%. '-8+ (!?!, /+-

2#3! !*!$%.-( *! /!**% 2# +30!*%>!,! 90#/%"*+ 2!"+ /+ +;#*?!(! +( 3$#/*! (+>?!

*! 29#;%!$%2(%(# +( ?+*?0#(*! )7*?;%+*!$*! +1$!2( *! /!/#*+(+ 90#/90%&(%# % *#

2# 2-3$!27,! 2 /073% 3$#/*% (+>?% , %"#(+ *! ;&$!(! +03!*%.!;%&(!. F+0!/% ,!:-

*+2((! *! (!.% 2(-9?! % "!2+,+(+ 2-2(+&*%# , 90!?(%?!(!, (0&1,! /! 2# 9$!*%0!, >#

*#6*+(+ %.9-$*#*%# 8# +(*#"# .*!>%(#$*! >!2( +( ,0#"#(+ , ;&$+2(*%& 30!)%? *!

90+#?(!.

(JD<7C 6: &EA>JGI;: ;C <=>J>J6<6 ;C <=68>P:;6IJC. N*!$%.-( *! +>!?,!*%-

(# ?+*?0#(*% )7*?;%+*!$*% 0#.7$(!(% +( 2%2(#"!(!, *!0%>!* /+ 2#3! 2%2(#"#* !*!-

$%., 2# %.,-0B,! *!6-/+10# >0#. %.3+(,&*# *! 90+(+(%9%. K*#2 2-8#2(,7,!( 0!.-

$%>*% %*2(07"#*(% % *+,% #.%;% .! 90+30!"%0!*#, ?+%(+ 9+.,+$&,!( *! 0!.0!1+(-

>%;%(# 20!,*%(#$*+ 1-0.+ /! /+?!:!( %$% +(<,-0$&( /!/#*! ?+*;#9;%& %$% %/#&.

C2,#* (+,! %.3+(,&*#(+ *! 90+(+(%9% 9+"!3! *! 9+(0#1%(#$%(# /! +;#*&( 9+(#*;%-

!$! % +30!*%>#*%&(! *! 90#/$!3!*!(! (#<*+$+3%&. J+,! %" /!,! ,-."+:*+2( /! ?+-

0%3%0!( 2,+#,0#"#**+ 2,+%(# %.%2?,!*%& .! 0#!$%.!;%&(! *! 2%2(#"!(! % 2-+(,#(-

*%(# 2,+% +>!?,!*%&.

(JD<7C 7: !;C86E ;C K:JCFC;;6J:. =-."+:*+2((! /! 2# 0!.9+$!3! 2 9+,#># %*-

2(07"#*(% +.*!>!,! /! 2# 790!,$&,!( % 9+,#># (#<*%>#2?% "#(!/!**% , /+9-$*#*%#

?-" 1%.*#2 "#(!/!**%(#. J#.% (#<*%>#2?% "#(!/!**% +1%?*+,#*+ 2# +1<,!8!( 2

9+"+8(! *! %*2(07"#*( .! "+/#$%0!*# CASE (!,(+"!(%.%0!*+ 90+#?(%0!*# % 2-.-

/!,!*# *! 90+30!"%). J#.% "#(!/!**% (0&1,! /! 1-/!( 2-9+2(!,#*% 2 /073% "#(!-

/!**% % 2-+(,#(*+ 2-<0!*#*%. '0#/%(# .! 2-<0!*#*%# *! "#(!/!**% "+3!( /! 1-/!(

.!?79#*% %$% 29#;%!$%.%0!*+ 0!.0!1+(#*%. 5 , /,!(! 2$7>!& %.%2?,!*%&(! .! ,%/!

*! "#(!/!**%(#, ?+%(+ 8# 2# 2-1%0!( % 2-<0!*&,!(, (0&1,! /! 2# /+?7"#*(%0!( ,

0!"?%(# *! "#(!"+/#$. C2,#* (+,! (0&1,! /! 1-/!( !*!$%.%0!*% % %.%2?,!*%&(! .!

)+0"!(! % *!>%*%(# .! 90#/+2(!,&*# *! "#(!/!**%(# *! 9+(0#1%(#$%(#.

+JC<: *=>:7J6=C;:

(JD<7C 8: *=>:7J6=C;: @DL=C;:;6:J> ;C K:JCFC;;6J:. N29#?(%(#, ?+%(+

(0&1,! /! 1-/!( ,.#(% 9+/ ,*%"!*%# *! (+.% #(!9, 2!, ># !?+ 2# .!?797,! 20#/! .!

2-<0!*#*%# *! "#(!/!**%(#, (+ ,#0+&(*+ 8# 2# *!$+:% (& /! 1-/# 0!.B%0#*! 2 *#-

+1<+/%"%(# <!0!?(#0%2(%?%, ?+%(+ 2# %.%2?,!( +( 45 90%$+:#*%& *! 2-+(,#(*+(+

90#/90%&(%#. N?+ 2# %.30!:/! 2+12(,#*! 20#/! .! "#(!/!**%(#, (+ 1!.!(! +( /!**%

(0&1,! /! 2# 90+#?(%0! ,-. +2*+,! *! "+/#$! .! "#(!/!**%, 0!.0!1+(#* +( 90#/<+/-

*!(! 2(-9?!.

(JD<7C 9: *=>:7J6=C;: ;C MCECJC >J FC;;6. 4%.*#2 /!**%(# 8# 2# 2-<0!*&,!(

, /#(!6$%.%0!*! %$% !30#3%0!*! )+0"! , #/*! %$% *&?+$?+ 1!.% +( /!**%, , .!,%2%-

"+2( +( %.%2?,!*%&(! .! +(>#(*+2( *! 9+(0#1%(#$%(#. H# ,2%>?% %.%2?,!*%& .! +(-

>#(*+2( 2! 2(0!(#3%>#2?% % *# ,2%>?% 2! "*+3+"#0*%. F0+#?(%0!*#(+ *! 2<#"!(! *!

1!.!(! /!**% (0&1,! /! 2-+(,#(2(,! *! %.%2?,!*%&(! .! /+2(-9, /#)%*%0!*% *! +2-

*+,!(! *! 1%.*#2 *7:/%(#.
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(JD<7C 10: *=>:7J6=C;: ;C 6EG869C;:J>, <=:>M=CEBGC;:J> 6 EC=:PFC;:J> ;C

FC;;6 (ETL). J+,! # *!6-2$+:*%&( 90+;#2 , 0!"?%(# *! ;#$%& 45 90+#?(. F0#/,%-

/#*%(# %*(#0,!$% +( ,0#"# .! +10!1+(?! *! %.,$%>!*#(+, 90#+10!.7,!*#(+ % .!0#:-

/!*#(+ (ETL) %$% (!?! *!0#>#*%(# 3079+,% 90+.+0;% (batch windows) +1%?*+,#*+ 2!

"!$?%. C( /073! 2(0!*!, $+B+(+ ?!>#2(,+ *! 9-0,+*!>!$*%(# /!**% +1%?*+,#*+ *!-

$!3! /! 2# +(/#$% "*+3+ ,0#"# .! %.9-$*#*%# *! 90+30!"%(# .! 90#+10!.7,!*# % %.-

>%2(,!*#. @! 9+,#>#(+ +03!*%.!;%% # %2(%*2?+ 90#/%.,%?!(#$2(,+ /! .!,-0B!( 90+-

;#2! *! ETL , %*(#0,!$! +( ,0#"#, 2 ?+6(+ 0!.9+$!3!(.

+JC<: &EA=CPFC;:

(JD<7C 11: %CE=CM>JGC;: ;C ETL. @! (+.% 90+;#2 2-8#2(,7,!( 0!.$%>*% %*2(-

07"#*(%, *&?+% +( (&< 2$+:*%, /073% *# (+$?+,!. = .!,%2%"+2( +( (+,! ?!? 2! 0!.0!-

1+(#*% %.%2?,!*%&(! .! %.>%2(,!*# % 90#+10!.7,!*# *! /!**%(# *! #(!9! *! !*!$%.!,

/!/#* ETL %*2(07"#*( "+:# /! %.9-$*% %$% *# 2,+#(+ 90#/*!.*!>#*%#. 5 , /,!(!

2$7>!&, (0&1,! /! 2# %"! 90#/,%/, ># >#2(+ 2# *!$!3! /!**%(# /! 2# +10!1+(,!( 9+,-

(+0*+ % /! 2# 9%B!( 0!.B%0#*%& ?-" ,-."+:*+2(%(# *! %.10!*%& %*2(07"#*(.

(JD<7C 12: %CE=CM>JGC;: ;C <=68>P:;6I. '$#/ ?!(+ , <+/! *! %.3+(,&*#(+ *!

90+(+(%9% 2! +90#/#$#*% +?+*>!(#$*+ %.%2?,!*%&(! .! )7*?;%+*!$*+2(, (7? %2(%*-

2?!(! 0!.0!1+(?! *! 90%$+:#*%&(! "+:# /! .!9+>*#, ?!(+ 2# +2*+,!,! %$% ,-0<7

2-8%(# %*2(07"#*(% .! 9+(0#1%(#$2?% /+2(-9 % !*!$%., *!90%"#0 OLAP (+*$!6*

!*!$%(%>*% 90+;#2+0%), %$% ,-0<7 /073% %*2(07"#*(%. J!.% /#6*+2( +1%?*+,#*+ 2#

%.9-$*&,! 729+0#/*+ 2 /#6*+2(%(# 9+ "#(!/!**%(# % ETL. 

(JD<7C 13: &EG869C;: ;C EC7>;>K:=;>@J6 >J FC;;6J:. D*+3+ +03!*%.!;%% *#

%.9+$.,!( 9-$*%& ?!9!;%(#( *! 2,+%(# 45 1!.% +( /!**%. H! 90!?(%?! , "*+3+ 2$7-

>!% 2# %.9+$.,!( 2!"+ 90#/,!0%(#$*+ *!9%2!*% +(>#(%, ?!(+ *&?+% +( (&< /+0% *# 2!

*+,% ,%/+,# +(>#(%, ! 90#/2(!,$&,!( .!"&*! *! 2-8#2(,7,!8% 2(!0%. 52(%*2?!(!

,-.,0!8!#"+2( *! %*,#2(%;%%(# +( 45 90%$+:#*%&(! %/,! +( 1%.*#2 %*(#$%3#*(-

*+2((!, 2?0%(! , /!**%(# *! +03!*%.!;%&(!, ?+&(+ "+:# /! 2# +(?0%# 2!"+ 2 %*2(07-

"#*(% .! %.,$%>!*# *! .!?+*+"#0*+2(% +( /!**%(#.

(JD<7C 14: %CE=CM>JGC;: ;C @DL=C;IGC;:J> ;C K:JCFC;;6J:. N?+ # ,.#(+ 0#-

B#*%# .! %.30!:/!*#, ! *# .! .!?797,!*# *! 20#/! .! "#(!/!**%(#, +1%?*+,#*+ 2

90+;#2! *! 0!.0!1+(,!*# 2# *!(+,!0,! +(/#$#* #?%9 % (!.% /#6*+2( 2# 90#,0-8! ,

2-8#2(,#* 9+ +1#" 9+/90+#?( , 0!"?%(# *! ;&$+2(*%& 90+#?( .! 45'.

+JC<: 3DG:PFC;: G :7@<8>CJC?6I

(JD<7C 15: 3;:F=IGC;:. '$#/ ;&$+2(*+(+ (#2(,!*# *! ,2%>?% ?+"9+*#*(% *!

45 90%$+:#*%#(+ 2# 0!.30-8!( 1!.%(# +( /!**% % )7*?;%%(# *! 45'. J0&1,! /!

1-/!( +17>#*% 9+(0#1%(#$%(# % /! 2# +2%370&( 9+//-0:!8%(# )7*?;%%. J#.% )7*?-

;%% ,?$A>,!( +1#.9#>!,!*# *! 9+"+8*+ .,#*+, 9+//0-:?! *! ;#$#,%(# 1!.% +( /!*-

*% *! 45', 9$!*%0!*# % %.9-$*#*%# *! 9!?#(*%(# .!/!>% .! ETL. 

(JD<7C 16: $?:;7C ;C =:EB8JCJ6J:. = 0#.7$(!( *! 0!.0!1+(,!*#(+ *! 90%$+:#-

*%&(! "*+3+ ,!:*+ # /! 2# %.,$#># 9+$.! +( 9+7?%(#, *!(079!*% , 0!"?%(# *! 90+#?-

(!. '$#/,! /! 2# %.,-0B% 90#+;#*?! % #,#*(7!$*! *!2(0+6?! *! ,2%>?% %*2(07"#*-

(%, (#<*%?%, %*2(07?;%% % 90+;#2%, ?+%(+ *# +2%370&,!( +>!?,!*%(# 0#.7$(!(%, !

90% *7:/! /+0% % /! 1-/!( 90#"!<*!(%. H#+1<+/%"+ # /! 2# !*!$%.%0!( ,2%>?%
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90+972*!(% 20+?+,#, *!/,%B#*% 0!.<+/%, ,-.*%?*!$% 29+0+,# % /! 2# 9+2(%3*# (&<-

*+(+ 0!.0#B!,!*#. ',+#,0#"#**+ (0&1,! /! 1-/!( 0#37$%0!*% ,2%>?% 90+;#2%.

H# # *#+1<+/%"+ ,2%>?% 2(-9?% *! 0!.0!1+(,!*# /! 2# %.9-$*&,!( 9+2$#/+,!(#$-

*+. H&?+% +( (&< 1%<! "+3$% /! 1-/!( %.9-$*&,!*% 9!0!$#$*+. =-90#?% (+,!, (-6

?!(+ 2-8#2(,7,! #2(#2(,#* 0#/ *! %.9-$*#*%#(+ +( #/%* #(!9 ?-" /073, "#:/7 *&-

?+% +( 2(-9?%(# *! 0!.0!1+(,!*# 2-8#2(,7,!( +90#/#$#*% .!,%2%"+2(%, ?!?(+ 2#

,%:/! *! )%370! 6.2.  

 6AB=C 6.2. E(!9% % 2(-9?% *! 9-(*!(! ?!0(! .! 0!.0!1+(,!*# *! 45'

6.3. *DJ:76 ;C B@<>=:F;> =CE=CM>JGC;:

F+,#>#(+ 90+#?(% .! 0!.0!1+(,!*# *! 45' %"!( *!6-"!$?+ (0% 9-(#?% *! 0!.0!1+(-

,!*#, 9+ ?+%(+ "+:# /! 2# 0!1+(% 729+0#/*+, 2$#/ ?!(+ 1-/!( /#)%*%0!*% %.%2?,!-

*%&(! .! 0#!$%.!;%& *! 90+#?(!.

1. *DJ:7C ETL – 6EG:@J;C 6 7CJ> "<=68>P;C 9C@J". F0+#?(%0!*#(+ % .!0#:-

/!*#(+ *! ;#$#,%(# 1!.% +( /!**% *! 45' 2! *!6-,!:*%(# ?+"9+*#*(% *! 0!.-

0!1+(?%(# .! 45. 5 *!6-/+10%(# %*2(07"#*(% OLAP *&"! /! 0!1+(&(, !?+ 1!-

.%(# +( /!**% *# 2! 90+#?(%0!*% 90!,%$*+ %$% !?+ 2! .!0#/#*% 2 "*#%.>%2(#-

*%" /!**%.

2. *DJ:7C ;C <=68>P:;6:J> – 6EG:@J;C 6 7CJ> "GD;Q;C 6;J:=N:R@;C 9C@J".

K+1!,&*#(+ *! 2(+6*+2( ?-" 0!.1%0!*#(+ *! 2-8#2(,7,!8%(# /!**% 2 9+"+8-

(! *! 1!.%(# /!**% *! 45', ?!?(+ % $#2*%&( /+2(-9 /+ 1%.*#2 /!**%(#, 2! +2-

*+,*%(# 90%>%*% .! %.30!:/!*#(+ *! 45 20#/!(!.

3. *DJ:7C ;C @DL=C;IGC;: ;C K:JCFC;;6J:. D#(!/!**% 2# /+2(!,&( .! ,2&?+

45 90%$+:#*%#. J# ,#># *# "+3!( /! 1-/!( +2(!,#*% *!2(0!*% ?!(+ .!10!,#*!

/+?7"#*(!;%&. J# (0&1,! /! 2$7:!( *! 9+(0#1%(#$%(# ?!(+ *!,%3!;%+*#* %*2-

(07"#*( .! ;#$#,%(# 1!.% +( /!**% , 45 20#/!(!.

J!1$%;! 6.3 +(0!.&,! /#6*+2(%(# *! (0%(# +2*+,*% 0!.0!1+(,!8% #?%9! 9+ #(!9%

% 2(-9?%.
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#CM86?C 6.3 

'(-9?% *! 9-(*!(! ?!0(! *! 90+#?(%0!*# %.30!:/!*#(+ *! 45',

90#/2(!,#*% 9+ 9-(#?% *! 0!.0!1+(,!*#

 !"#$/%!&#'$

#&! '$

M!.0!1+(,!*#

*! ETL 

M!.0!1+(,!*#

*! 90%$+:#*%&

M!.0!1+(,!*# 2-<0!*&,!*#(+

*! "#(!/!**%

()*+,*-./

'(-9?! 1    

#0/,12/,3

'(-9?! 2 

'(-9?! 3 

 

 

 

 

 

 

415,3+ /,/015

'(-9?! 4 

'(-9?! 5 

'(-9?! 6 

'(-9?! 7 

 

 

 

 

 

 

 

#2*3.612/,3

'(-9?! 8 

'(-9?! 9 

'(-9?! 10 

 

 

 

 

$572/89/,3

'(-9?! 11 

'(-9?! 12 

'(-9?! 13 

'(-9?! 14 

 

 

 

 

:;-389/,3 - 3.+<0*-

/6/=1>

E(!9 15 

E(!9 16 

 

 

 

 

 

 

F0#/2(!,#*%(# (0% 9-(#?% "+3!( /! 1-/!( 0!.3$#:/!*% ?!(+ +2*+,*% 9+/90+#?(%

*! 90+#?(! .! %.30!:/!*# *! 45'. '$#/ +)%;%!$*+(+ +90#/#$&*# *! %.%2?,!*%&(!

.! 0#!$%.!;%& *! 90+#?(! .! 0!.0!1+(,!*# *! 45' .! +03!*%.!;%&(!, .! ,2#?% +(/#-

$#* 9+/90+#?( (0&1,! /! 1-/# *!.*!>#* 2-+(,#(#* #?%9, ?+6(+ /! 9+#"# %.9-$*#*%-

#(+ *! 9!?#( +( /#6*+2(% 9+ +90#/#$#*%(# 2(-9?%. =2%>?% 90+"#*%, +(?0%(% , 90+-

;#2! *! %.9-$*#*%# *! +90#/#$#*! 9-(#?!, "+3!( /! +?!.,!( ,$%&*%# ,-0<7 /073%(#

% (+,! , 9+,#>#(+ 2$7>!% 2# *!$!3!.

=2&?! 9-(#?! *! 0!.0!1+(,!*# %"! 29#;%)%>#* +>!?,!* ?+*?0#(#* 0#.7$(!(, ?+6-

(+ /+90%*!2& .! ;#$%(# *! 90+#?(! .! 0!.0!1+(,!*# *! 45':

• C>!?,!*%&( ?+*?0#(#* 0#.7$(!( +( 9-(#?!(! ETL # 2-./!,!*#(+ *! %.30!/#*% %

.!0#/#*% 1!.% +( /!**%;

• C>!?,!*%&( ?+*?0#(#* 0#.7$(!( +( 9-(#?!(! .! 0!.0!1+(,!*# *! 90%$+:#*%& #

2-./!,!*#(+ *! +(>#(%, .!9%(,!*%& % 29#;%!$%.%0!*% %*2(07"#*(%.

• C>!?,!*%&( ?+*?0#(#* 0#.7$(!( +( 2-<0!*&,!*#(+ *! "#(!/!**% # 2-./!,!*#(+

% +03!*%.%0!*#(+ *! "#(!/!**%(#.
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=2&?! 9-(#?! 90#"%*!,! 90#. B#2((# #(!9! .!#/*+, 9++(/#$*+ %$% 729+0#/*+,

290&"+ /#6*+2(%(# , 0!"?%(# *! +(/#$*%(# 2(-9?%.

6.4. $M>@;>G7C ;C 6E<>8EGC;:J>

;C <DJ;C 7C=JC EC =CE=CM>JGC;: ;C /&(

F0!?(%?!(! 9+?!.,!, ># #/*+ "!$?+ 45 90%$+:#*%#, *!2+>#*+ ?-" "!$?! 3079! 9+(-

0#1%(#$%, "+:# /! 1-/# 0#!$%.%0!*+ % 1#. 0!.0!1+(,!*#(+ *! 9!?#( +( ,*%"!(#$*+

9$!*%0!*% % 2-3$!27,!*% /#6*+2(%, *+ %.30!:/!*#(+ *! ;&$+2(*! 45' .! /!/#*!

+03!*%.!;%& +90#/#$#*+ *# "+:# /! 0!.>%(! *! (!?-, 9+/<+/.

J-6 ?!(+ 45 20#/! 2 ,0#"#(+ #,+$A%0! , 20#/! .! +1#.9#>!,!*# *! 90+;#2%(# .!

,.%"!*# *! %*(#30%0!*% 0#B#*%& , 0!"?%(# *! ;&$!(! +03!*%.!;%&, ,!:*+ # /! 2#

2-./!/# 2(!1%$*! +2*+,!, ?+&(+ /! +1#.9#>!,! (+,! 0!.,%(%#. @! /! 1-/# 0#!$%.%0!*!

(!.% 20#/!, (0&1,! /! 1-/!( ,.#(% 9+/ ,*%"!*%# "*+3+ 0!.$%>*% !29#?(% *! (+.%

90+;#2 % /! 2# %.9-$*&( "*+3+ .!/!>% +( "*+3+ <+0!. @!/-$1+>#*+(+ 9$!*%0!*# %

+03!*%.%0!*# *! /#6*+2(%(# 9+ %.30!:/!*# *! 45' %.%2?,! 2#0%+.*! 9+/3+(+,?!, .!

/! *# 1-/!( %.$+:#*% *! 0%2? 3+$#"%(# %*,#2(%;%% *! +03!*%.!;%&(!.

=-90+2-( %.+18+ *# 2(+% /!$% /! 2# %.9+$.,! "#(+/+$+3%& .! 90+#?(%0!*# % %.-

30!:/!*# *! 45', ! ?!? /! 1-/# %.10!*! % 90%$+:#*! *!6-#)#?(%,*+. J0!/%;%+**!-

(! "#(+/+$+3%& *! ,+/+9!/! *# "+:# /! +(3+,+0% *! *7:/%(# *! 2%$*+ %(#0!(%,*!(!

?+*;#9;%& .! %.30!:/!*# *! 45 90%$+:#*%& % .! (+,! 2# *!$!3! 90%$!3!*#(+ *! "#-

(+/+$+3%&(! 9-(*! ?!0(! .! 0!.0!1+(,!*# *! 45'.

7. &)/$% '! !%S&#+"#2%! '! /&(

N?+ 90#/ /!/#*! +03!*%.!;%& 2(+% *#9+20#/2(,#*!(! .!/!>! .! 90+#?(%0!*# % %.3-

0!:/!*# *! 1%.*#2 %*(#$%3#*(*! 2%2(#"! 2 ;#$ +1#.9#>!,!*# *! !*!$%(%>*%(# 9+(-

0#1*+2(% % 7/+,$#(,+0&,!*# *! %*)+0"!;%+**%(# *7:/%, *! 90-, 9+3$#/ %.3$#:/!,

># #/*+.*!>*+ % 90!,+$%*#6*+ "+:# /! 2# 9+/<+/% ?-" *#6*+(+ 0#B!,!*#. H+ 2$#/

2#0%+.#* % .!/-$1+>#* !*!$%., 0!.3+,+0% 2 0!.$%>*% 0!.0!1+(>%;% *! (#<*+$+3%>*%

0#B#*%&, 90#3$#/ *! 0!.$%>*% 5*(#0*#( 2(0!*%;% % 1!.% +( /!**% 2 #?29#0(*% .*!-

*%& 9+ (#"!(!, 2# 2(%3! /+ %.,+/!, ># (+,! # 2$+:#*, %.%2?,!8 +;#*?!(! *! 0!.$%>*%

,!0%!*(% 90+;#2. M!.$%>*%(# +03!*%.!;%% 2! ,-.90%#$% *!6-0!.*++10!.*% !$(#0*!-

(%,*% !0<%(#?(70% % 9+/<+/% *! %.9-$*#*%#. H&"! #/%**+ "*#*%# .! 90#/%"2(,!(!

% *#/+2(!(-;%(# *! #/%* 9+/<+/ 290&"+ /073. '9#;%!$%2(%(# , +1$!2((! >#2(+ 2! *!

90+(%,+0#>%,% 9+.%;%%. '$#/+,!(#$*+, #2(#2(,#*+ ,-.*%?,!( ,-90+2% ?!(+: 2-8#2-

(,7,! $% #/*+ #/%*2(,#*+ 90!,%$*+ 0#B#*%#, ,-."+:*+ $% # ,-.*%?,!*#(+ *! /+-

9-$*%(#$*% .!(07/*#*%&, !?+ 2# 90#/9+>#(# #/%* 9+/<+/ 90#/ /073 % /0. O#$(! *!

2$#/,!8+(+ %.$+:#*%# # /! 1-/!( +9%2!*% ,%:/!*%&(! .! #)#?(%,*! 45 !0<%(#?(7-

0! *! (0% +( ,+/#8%(# )%0"% , (!.% +1$!2( % /! 2# *!90!,% +9%( .! 9+/0#:/!*# *!

;&$!(! 90+(%,+0#>%,! /#6*+2( 9+ %.1+0! *! 9+/<+/&8! !0<%(#?(70!. R# 1-/!( %.-

,#/#*% +2*+,*%(# *!2+?%, ?+%(+ 2$#/,! /! 2# %"!( 90#/,%/ .! 9+/9+"!3!*# %.1+0!

*! !0<%(#?(70! 90% %.30!:/!*#(+ *! 45'.
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7.1. MicroStrategy Inc.  

F0#. 2003 3., MicroStrategy Inc. , 2,+&(! 4&$! ?*%3! "The 5 Styles of Business Intelli-

gence: Industrial-Strength Business Intelligence" [28] 0!.3$#:/!( 3+$&"+(+ 0!.*++10!-

.%# +( )7*?;%+*!$*+2(% , +1$!2((! *! 45', 9+&,%$% 2# *! 9!.!0! 90#. 9+2$#/*%(#

15 3+/%*%. K+?7"#*(-( 90#/2(!,& % #/%* +( +2*+,*%(# *#/+2(!(-;% *! 2-,0#"#**%-

(# 0#B#*%& – *#,-."+:*+2((! /! +2%370&( 9-$*%& *!1+0 +( )7*?;%+*!$*+2(% .!

1%.*#2 !*!$%(%>*+2((! 2 #/*! #/%*2(,#*! !0<%(#?(70!, ?+#(+ ,+/% /+ 9+-3+$#"%

0!.<+/% % .!?-2*#*%& 90% %.30!:/!*#(+ *! 45', ?!?(+ % /+ *#7/+,$#(,+0#*+2( *!

9+(0#1%(#$%(#. N,(+0%(# 90#(#*/%0!(, ># !0<%(#?(70!(! .! 1%.*#2 %*(#$%3#*(*+2(

*! MicroStrategy # #/%*2(,#*!(! !0<%(#?(70!, ?+&(+ 90#/$!3! ,2%>?% )7*?;%+*!$-

*+2(% .! 1%.*#2 !*!$%. , 0!"?%(# *! #/*+ ;&$+2(*+ !0<%(#?(70*+ 0#B#*%#.

'>%(! 2#, ># 2-8#2(,7,!( 9#( +2*+,*% 2(%$! *! 1%.*#2 %*(#$%3#*(*+2( (I%3.

7.1.1), ,2#?% +( ?+%(+ 2# <!0!?(#0%.%0! 2 )7*?;%+*!$*+2(%(#, %.9+$.,!*% +( 9+(0#-

1%(#$%(#:

 6A.7.1.1. F#( 2(%$! *! 1%.*#2 %*(#$%3#*(*+2(

! 9040&(+20&+ %'#0/0)-4+ + D)6-)+ &0 %2-.%2+*)+-)' – 5.9+$.,!( 2# B%0+-

?+ 0!.3-0*!(% )+0"!(% .! 90#/+2(!,&*# *! +9#0!(%,*% 290!,?%, 1!$!*2%0!*%

9+?!.!(#$% .! +;#*?! % #$#?(0+**% (!1$!, 2 ;#$ .!/+,+$&,!*# *! %*)+0"!;%-

+**%(# 9+(0#1*+2(% *! 2$7:%(#$%(# % 790!,$#*2?%& 9#02+*!$.

! G$1 0&04+/+ – N*!$%(%>*! +10!1+(?! , 0#!$*+ ,0#"# (On-Line Analytical 

Processing – OLAP) >0#. !*!$%(%>*% 0!.0#.% *! +30!*%>#*% +1#"% +( /!**%,

%.9+$.,!*! +( "#*%/:-0% *! 20#/*+ *%,+ % /073% 2$7:%(#$%, ?+%(+ 2# *7:-
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/!&( +( .!8%(#*! % *#2$+:*! 20#/! .! +9#0%0!*# 2 +2*+,*% /!**% , +30!*%>#*

+1<,!(.

!  %-3+04+/+20&+ /0%+)"0&+* + 0&04+/+ – O&$+2(*+ 90+7>,!*# *! /!**%(#,

?!?(+ % !,(+"!(%>*! !*!$%(%>*! +10!1+(?! >0#. !*!$%(%>*% 0!.0#.% *! ;&$!-

(! 1!.! /!**% – /+0% /+ *%,+ (0!*.!?;%&, !?+ # *#+1<+/%"! 3+$&"! /#(!6$-

*+2(.

!  )0)+()+6-(#+ 0&04+/ + @/"4+60&- &0 /0#'&',-2&'()+ ') .0&&+)- – O&-

$+2(*! "!(#"!(%>#2?!, )%*!*2+,! % 2(!(%2(%>#2?! +10!1+(?! *! /!**%(# 2 ;#$

%.,-0B,!*# *! ?+0#$!;%+*#* !*!$%., !*!$%. *! (#*/#*;%%(#, )%*!*2+, !*!-

$%. % +;#*?! *! 1-/#8% ,-."+:*+2(%.

!  %-5&' $"-.',*"0&- + @/"-;.0&- &0 ')6-)+ – S#*#0%0!*# *! 290!,?% %

29#B*+ 7,#/+"&,!*# *! 3+$#"% 3079% +( <+0! 90% 9+&,!(! *! +90#/#$#* "+-

"#*( %$% 2-1%(%# , 1!.!(! /!**%. J+.% ,%/ 1%.*#2 !*!$%. # *!2+>#* ?-" 3+$#-

"% +18*+2(% +( 9+(0#1%(#$% *! %*)+0"!;%& – ?!?(+ ,-(0#B*%, (!?! % ,-*B-

*% .! 90#/90%&(%#(+.

F#((# 2(%$! .! 1%.*#2 !*!$%(%>*+2( 2! 20!,*#*% >0#. 90#/2(!,&*#(+ %" , 30!)%-

?! (I%3.7.1.2) [28], ?-/#(+ 9+ ,#0(%?!$*!(! +2 2# %."#0,! 2$+:*+2((! % 2(#9#*(! *!

%*(#0!?(%,*+2( *! !*!$%(%>*%& 90+;#2, ! 9+ <+0%.+*(!$*!(! +2 – 10+&( % ,%/-( *!

9+(0#1%(#$%(#. F+ (+.% *!>%* ,2#?% +( 9#((# 2(%$! .! 1%.*#2 !*!$%(%>*+2( .!#"!

+90#/#$#*+ "&2(+ , ?++0/%*!(*!(! 2%2(#"!.

 6A. 7.1.2. F0%$+:#*%# *! 9#((# 2(%$! .! 1%.*#2 !*!$%(%>*+2(

H!6-2$+:*%(# 2(%$+,# .! 1%.*#2 !*!$%., ?+%(+ 9+.,+$&,!( % *!6-3+$&"! %*(#-

0!?(%,*+2(, +1%?*+,#*+ 2# %.9+$.,!( +( "!$?% 3079% 9+(0#1%(#$% – *!6->#2(+ !*!-

$%.!(+0% % ,%2B% 790!,$#*2?% ?!/0%, .! ?+%(+ /!**%(# % !*!$%.%(# 2! +( 9-0,+2(#-

 !"#$% &#&'!(!)!        !"#$% *$#!+,-.!
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9#**! ,!:*+2( .! (&<*!(! 0!1+(!. '(%$+,#(# .! 1%.*#2 !*!$%. 2 9+-"!$?! 2(#9#* *!

%*(#0!?(%,*+2( +2%370&,!( +2*+,*% /!**% % 0#.7$(!(%, ?+%(+ 2# %.9+$.,!( +( 3+$#-

"% 3079% 9+(0#1%(#$% – +( ,%2B% 0-?+,+/*% ?!/0% /+ +1%?*+,#*% >$#*+,# *! 9#0-

2+*!$!.

 6A. 7.1.3. F$!()+0"!(! .! 1%.*#2 !*!$%. *! MicroStrategy

 !?(+ 1# 29+"#*!(+ 9+-3+0#, MicroStrategy Inc. 2>%(!(, ># 90#/$+:#*!(! +( (&<

!0<%(#?(70! .! 1%.*#2 %*(#$%3#*(*+2( # #/%*2(,#*!(!, ?+&(+ 90#/$!3! % 9#((# 2(%$!

.! 1%.*#2 !*!$%. , ;&$+2(*+ !0<%(#?(70*+ 0#B#*%# (I%3.7.1.3) [28], ?!(+ ,2#?% 2(%$

.! 1%.*#2 %*(#$%3#*(*+2( "+:# /! 1-/#:

!  +"1%*%0!* % %.9+$.,!* 2 +2(!*!$%(# 2(%$+,# .! 1%.*#2 %*(#$%3#*(*+2(, 2

;#$ 9+2(%3!*# *! 9+-3+$&"! .!/-$1+>#*+2( *! 2-8#2(,7,!8%(# 290!,?%;

! F0#/2(!,&* >0#. 2!"+2(+&(#$#* 7*%)%;%0!* 9+(0#1%(#$2?% %*(#0)#62, 2 ;#$

7$#2*&,!*# *! %.9+$.,!*#(+ % 9+-/+10+(+ ,-.90%#"!*# +( 2(0!*! *! 9+(0#1%-

(#$%(#;

! F0#/+2(!,&* ?!(+ *!/2(0+6?! *!/ #/%**! %*(#30%0!*! 1!.!, ?+&(+ +1#/%*&,!

"#(!/!**%(#, 2%370*+2((! % 9+(0#1%(#$2?%(# 90+)%$%, ?!(+ 9+ (+.% *!>%*

+2%370&,! #/*! #/%*2(,#*! %*)+0"!;%+**! 20#/! .! ;&$+(+ 90#/90%&(%# %

*!"!$&,! /+ "%*%"7" 72%$%&(! *! 29#;%!$%2(%(# 9+ %*)+0"!;%+**% (#<*+-

$+3%% .! !/"%*%2(0%0!*# % 9+//0-:?! *! 2%2(#"!(!.

7.2. Gartner Group  

F0#. 2004 3. Friedman % Strange +( Gartner Group, , 0!"?%(# *! 90+,#/#*+ +( (&< %.-

2$#/,!*# [13], 2(%3!( /+ %.,+/!, ># !0<%(#?(70*%(# 90%*;%9%, 90+#?(%0!*#(+ % (#<-

*+$+3%%(# .! 0#!$%.%0!*# 2! , +2*+,!(! *! ,2&?! 729#B*! %*%;%!(%,! .! %.30!:/!-

*# *! 2%2(#"! .! 1%.*#2 !*!$%., *+ 2! *#,%/%"% .! 1%.*#2 9+(0#1%(#$%(#. J# 2>%(!(,
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># %"#**+ /+10!(! !0<%(#?(70! +2%370&,! 729#<! *! #/*! 2%2(#"! .! 1%.*#2 %*(#$%-

3#*(*+2(.

C10-8! 2# ,*%"!*%# *! )!?(!, ># 90% %.30!:/!*# *! 2%2(#"% %$% "+/7$% .!

1%.*#2 %*(#$%3#*(*+2( 9+,#>#(+ 90#/90%&(%& 2# 2-20#/+(+>!,!( ,-0<7 #$#"#*(%(#,

?+%(+ 2! ,%/%"% .! 1%.*#2 9+(0#1%(#$%(#: )7*?;%+*!$*+2( *! 20#/2(,!(! .! (-02#-

*# % %.,#:/!*# *! 290!,?% % *! 90%$+:#*%&(! .! 1%.*#2 %*(#$%3#*(*+2(, ?!?(+ %

#)#?(! *! 1%.*#2 !*!$%(%>*+2((! ,-0<7 ?0%(%>*% 1%.*#2 90+;#2%. D*+3+ "!$?+

,*%"!*%# 2# +10-8! *! 2?0%(%(# !29#?(% *! 1%.*#2 %*(#$%3#*(*+2((!.

N,(+0%(# %.2$#/,!( % +9%2,!( ?$A>+,%(# !29#?(% % (#<*+$+3%>*% ?+"9+*#*(%

*! #/*! !0<%(#?(70! .! 1%.*#2 %*(#$%3#*(*+2(, ?+%(+ "+3!( 1-0.+ /! 7/+,$#(,+0&-

,!( %.%2?,!*%&(! *! 9+(0#1%(#$%(# % /! +2%370&,!( /-$3+20+>*% 90#/%"2(,! .!

90#/90%&(%#(+ – %*(#30%0!*# *! /!**%(#, ?!>#2(,+ *! /!**%(#, 790!,$#*%# *! "#-

(!/!**%(#, "!8!1%07#"+2(, +9#0!(%,*! 2-,"#2(%"+2( % "+*%(+0%*3 *! 1%.*#2 /#6-

*+2((!.

! 5*(#30%0!*# *! /!**%(#

S+$&"! >!2( +( ,0#"#(+ % 72%$%&(! *! (#<*%>#2?%& #?%9 90% 0#!$%.%0!*#(+ *!

90+#?( .! 1%.*#2 %*(#$%3#*(*+2( 2# %.0!.<+/,!( .! 0#B!,!*# *! 90+1$#"%(#, 2,-0-

.!*% 2 %*(#30%0!*#(+ *! /!**%(#. F0+#?(%0!*#(+ *! 9+,(+0&#" 90+;#2, 90% ?+6(+

/!**%(# 2# 90%/+1%,!( +( +9#0!(%,*%(# 2%2(#"%, (0!*2)+0"%0!( 2#, %*(#30%0!( 2#

% 9+2(-9,!( , 2?$!/! .! /!**%, # 3+$&"+ 90#/%.,%?!(#$2(,+ .! 29#;%!$%2(%(#. C2,#*

90+1$#"%(#, 2,-0.!*% 2-2 2%370*+2((! *! /!**%(#, (&<*+(+ 90%(#:!*%# % ?!>#2(,+,

+( 3+$&"+ .*!>#*%# # % %.1+0-( *! 9+/<+/&8! (#<*+$+3%& .! %*(#30%0!*# *! /!**%-

(#. E?%9%(#, ?+%(+ 0#!$%.%0!( 45 90+#?(%, %.9+$.,!( 0!.$%>*% 20#/2(,! .! 0#B!,!-

*#(+ *! (#.% .!/!>% – *!90%"#0 %.,$%>!*#, (0!*)+0"%0!*# % .!0#:/!*# *! /!**%

(extraction, transformation and loading (ETL)) % 0#B#*%& .! 90%$+:*+ %*(#30%0!*#

(application integration suites). 

S+$&" %*(#0#2 90#/2(!,$&,! )#/#0!;%&(! *! ,%0(7!$*% /!**%, ?+&(+ *&?+% 2+)-

(7#0*% 0!.0!1+(>%;% *!0%>!( "%*(#30%0!*# *! %*)+0"!;%&(! , 90#/90%&(%#(+".

!  !>#2(,+ *! /!**%(#

@! /! +2%370&( )7*/!"#*(!$*% /!**% .! 0!1+(!(! *! #/*! 2%2(#"! .! 1%.*#2 !*!-

$%., 0!.0!1+(>%;%(# 2# 2-20#/+(+>!,!( ,-0<7 *!"%0!*#(+ *! *#+1<+/%"%(# /!**%,

%.,$%>!*#(+ %" +( (#<*%(# %.(+>*%;% % .!0#:/!*#(+ %" , 2?$!/! .! /!**% %$% /07-

3% !*!$%(%>*% 2(07?(70%. F+*&?+3! (# 90#*#10#3,!( ?!>#2(,+(+ *! /!**%(#, ?+#(+

2# &,&,! +2*+,*! 90%>%*! .! *#729#B*+(+ +2-8#2(,&,!*# *! 90+#?(% .! %.30!:/!*#

*! 45' %$% 2?$!/+,# .! /!**%, ?!?(+ % 2#0%+.*+ 90#/%.,%?!(#$2(,+ , 3+$#"%(#

90#/90%&(%&.

! G90!,$#*%# *! "#(!/!**%(#

H#+2-.*!,!*#(+ *! ,!:*+2((! *! "#(!/!**%(# 90% %.30!:/!*#(+ *! 45' # 90#/-

9+2(!,?! .! ,-.*%?,!*#(+ *! 0#/%;! 90+1$#"% 90% 0#!$%.%0!*#(+ *! (!?%,! 90+#?-

(%. '-./!,!*#(+, 790!,$#*%#(+ % +2%370&,!*#(+ *! /+2(-9 /+ "#(!/!**%(# # +( %.?-

$A>%(#$*! ,!:*+2(, (-6 ?!(+ (# 9+/9+"!3!( ?!?(+ (#<*%>#2?%(# #?%9% 9+ ,0#"# *!

%.30!:/!*# *! 2%2(#"!(! % *#6*+(+ +1*+,&,!*#, (!?! % 1%.*#2 9+(0#1%(#$%(# – .! /!

0!.1%0!( 90+%.<+/! % ?!>#2(,+(+ *! /!**%(#.

! D!8!1%07#"+2( % +9#0!(%,*! 2-,"#2(%"+2(
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' 0!.,%(%#(+ 2% 45' 2(!,!( ,2# 9+-2$+:*%, .!(+,! ,-."+:*+2((! .! 0!.0!2(,!*#

*! !0<%(#?(70%(# # +( +2+1#*! ,!:*+2(. = "*+3+ 2$7>!% %.30!/#*!(! 2%2(#"! *# 0!-

1+(% /+10# % *# # *!/#:/*!, (-6 ?!(+ !0<%(#?(70!(! *# # +0!."#0#*! .! *!(+,!0,!*#

2 3+$&" 10+6 9+(0#1%(#$%. @!(+,!, 90% %.1%0!*#(+ *! 20#/2(,! % (#<*+$+3%% .!

+2-8#2(,&,!*# *! 1%.*#2 %*(#$%3#*(*+2(, 2#0%+.*+ ,*%"!*%# (0&1,! /! 2# +1-0*#

*! ,-."+:*+2(%(# .! "!8!1%07#"+2(.

C03!*%.!;%%(# ,2# 9+,#># 2# +0%#*(%0!( ?-" %.30!:/!*#(+ *! 1%.*#2 90%$+:#-

*%&, 1!.%0!*% *! 72$73%. F+0!/% (+,! 20#/2(,!(! % 90%$+:#*%&(! .! 1%.*#2 %*(#$%-

3#*(*+2( (0&1,! /! "+3!( /! 0!1+(&( 2-,"#2(*+, ?!?(+ % 2 /073% 1%.*#2 90%$+:#*%&

% ?+"9+*#*(% *! %*)+0"!;%+**!(! %*)0!2(07?(70!.

! D+*%(+0%*3 *! 1%.*#2 /#6*+2((!

D*+3+ ?+"9!*%% 2# 2(0#"&( ?-" 2-./!,!*#(+ *! %/#!$*%& "+/#$ *! 90#/90%&(%#,

0!1+(#8+ , 0#!$*+ ,0#"#, % 90+&,&,!( 3+$&" %*(#0#2 ?-" *!"!$&,!*# *! 20+?+,#(#

.! 90#/+2(!,&*# *! 0#.7$(!(%(# +( 1%.*#2 !*!$%(%>*+2((!. F+-1-0.+(+ ,.%"!*# *!

790!,$#*2?% 0#B#*%&, +2*+,!,!8% 2# *! %*)+0"!;%&, 9+$7>!,!*! , 0#!$*+ ,0#"#, #

+( "*+3+ 3+$&"! 9+$.! .! 90#/90%&(%&, 2(0#"&8% 2# ?-" 9+-1-0.% % #)#?(%,*% +9#-

0!(%,*% 90+;#2%. D+*%(+0%*3-( *! 1%.*#2 /#6*+2((! # #/%* +( ,%/+,#(# 90%$+:#-

*%& .! 1%.*#2 %*(#$%3#*(*+2(, ?+6(+ +10!1+(,! %*)+0"!;%&(! , 0#!$*+ ,0#"#.

Gartner Group 90#/$!3!( 2$#/*+(+ 0#B#*%# .! !0<%(#?(70! *! 2%2(#"! .! 1%.*#2

%*(#$%3#*(*+2( (I%3.7.2.1) [13]: 

 6A. 7.2.1. N0<%(#?(70! *! 2%2(#"! .! 1%.*#2 %*(#$%3#*(*+2(

 !?(+ # 9+?!.!*+ *! )%3. 7.2.1, !0<%(#?(70!(! 2-/-0:! /,! ,%/! 2$+#,#:
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! '$+#,# "F0%$+:*% 72$73%", ?-/#(+ 2# +2-8#2(,&,! +9#0%0!*#(+ 2 /!**%(# %

(&<*+(+ 90#/2(!,&*# , 7/+1#* .! 9+(0#1%(#$%(# ,%/;

! '$+#,# *! %%*)0!2(07?(70!(!, +2%370&,!8% 72$73%(#, ?+%(+ 90#/+2(!,&( .!-

8%(#* /+2(-9 /+ 2-<0!*#*%(# /!**%.

7.3. IBM Corporation  

F0#. 2000 3. Anavi-Chaput +( IBM Corp+ration +9%2,! , [26] +2*+,*%(# ?+"9+*#*(%

+( %*)0!2(07?(70!(! *! S/390 !0<%(#?(70!(! .! 1%.*#2 %*(#$%3#*(*+2( *! IBM 

(I%3.7.3.1) [26]. 

 6A. 7.3.1.  +"9+*#*(% *! %*)0!2(07?(70!(! .! 1%.*#2 %*(#$%3#*(*+2( *! IBM 

5*)0!2(07?(70!(! .! 1%.*#2 %*(#$%3#*(*+2( *! )%0"!(! IBM 2-/-0:! 2$#/*%(#

+2*+,*% ?+"9+*#*(%:

!  +"9+*#*( "D%-20)+"&+ + "!&5&+ .0&&+" 90#/2(!,& %.(+>*%;%(# *! /!**% .!

%.30!:/!*# *! 2?$!/! .! /!**%.

!  +"9+*#*( "A2'-#)+20&-, +/:20;.0&- + %'%!4"0&- &0 (#40.0 /0 .0&&+"

,?$A>,!:

o N*!$%. *! ,-."+:*% !0<%(#?(70% % ?+*)%370!;%% *! 2?$!/! .! /!**%;

o F0+#?(%0!*# *! +2*+,*!(! 2(07?(70! *! 2?$!/! .! /!**%;

o C03!*%.%0!*# *! 90+;#2! .! 9+9-$,!*#(+ *! 2?$!/! .! /!**%, 2,-0.!*+ 2 90+-

;#2%(# ETL .! %.,$%>!*#, %.>%2(,!*#, (0!*2)+0"%0!*# % .!0#:/!*# *! /!**%-

(# , 2?$!/! .! /!**%.
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!  +"9+*#*( "H%20"4-&+- &0 .0&&+" 2$7:% .! /+2(-9 % 9+//0-:?! *! %*)+0-

"!;%&(! , 2?$!/! .! /!**%.

!  +"9+*#*( "D(+:$2*"0&- &0 .'()!%" 2-/-0:! 9+(0#1%(#$2?%(# %*(#0)#62% %

"%/-$7#0 72$73%(#, ?+%(+ +2-8#2(,&,!( ,0-.?!(! "#:/7 ?0!6*%(# 9+(0#1%(#-

$% % 2?$!/! .! /!**%.

!  +"9+*#*( " 2-.()"0 /0 %'.%',0:0&- "/+,0&-)' &0 $%20"4-&(#+ 2-5-&+*"

,?$A>,! 30!)%>*% 9+(0#1%(#$2?% %*(#0)#62% % web-1!.%0!*% !*!$%(%>*%

20#/2(,! % 90%$+:#*%&, >0#. ?+%(+ 1%.*#2 9+(0#1%(#$%(# 9+$7>!,!( /+2(-9 %

!*!$%.%0!( %*)+0"!;%&(! , 2?$!/! .! /!**%, 9+$.,!6?% ?+09+0!(%,#* %*(0!-

*#( %$% #?2(0!*#(.

!  +"9+*#*( "@&.$()2+04&+ 2-5-&+* + %2+4';-&+* /0 1+/&-( 0&04+/" 90#/+2-

(!,& 9-$#* *!1+0 +( 20#/2(,! .! 1%.*#2 !*!$%., 90#/*!.*!>#*% .! %.9+$.,!*#

+( 90#/90%&(%& , /!/#* %?+*+"%>#2?% +(0!2-$ %$% , /!/#*! +1$!2( *! 90%-

$+:#*%#.

!  +"9+*#*( "H%20"4-&+- &0 ,-)0.0&&+" +2%370&,! *! !/"%*%2(0!(+0%(# %

1%.*#2 9+(0#1%(#$%(# %*)+0"!;%& .! 2-/-0:!*%#(+ % .*!>#*%#(+ *! %*)+0-

"!;%&(!, ?+&(+ 2# 2-<0!*&,! , 2?$!/! .! /!**%.

!  +"9+*#*( "?.,+&+()2+20&- &0 (#40.0 /0 .0&&+" 90#/+2(!,& 20#/2(,! % 72-

$73% .! 790!,$#*%# *! +9#0!;%%(#, ?+%(+ 2# +2-8#2(,&,!( , 2?$!/! .! /!**%.

F0#/90%&(%&(! ,#># 0!.9+$!3!( 2 +30+"*% % *#90#?-2*!(+ 0!.0!2(,!8% 2# +9#-

0!(%,*% 1!.% /!**%. H+ 2!"+ 10% +( 9+$7>!,!*%(# /!**% 2# %.9+$.,!( 90% ,.%"!-

*#(+ *! 790!,$#*2?% 0#B#*%&. F+,#>#(+ )%0"% 2-1%0!( 2,+%(# (0!*.!?;%+**% /!*-

*% , 3+$#"% %2(+0%>#2?% 1!.% /!**%, *+ )+0"!(-( *! (#.% /!**% *# 9+.,+$&,! %.-

9+$.,!*#(+ %" .! 2$+:*% !*!$%.%, (!?! *#+1<+/%"% , 2-,0#"#**!(! 1%.*#2 20#/!. =

"*+3+ 2$7>!% /!**%(# %"!( 0!.$%>#* )+0"!( , 0!.$%>*%(# +9#0!(%,*% 2%2(#"%.

P#2(+ (0!*.!?;%+**%(# /!**% *# /!,!( .!/-$1+>#*! 90#/2(!,! .! 1%.*#2 20#/!(! %

(0&1,! /! 1-/!( %*(#30%0!*% 2 /!**% +( ,-*B*% %.(+>*%;%, *!90. 0!.$%>*% %*/72-

(0%!$*% /+?$!/%, "#/%6*% /!**% % (.*. M#B#*%#(+ *! (+.% 90+1$#" # /! 2# %.30!/%

2%2(#"!, 1!.%0!*! *! 2?$!/ .! /!**%, ?+&(+ /! 2# *!2(0+% % )+0"!(%0! 2 ,%2+?+?!-

>#2(,#*% % /+2(+,#0*% /!**%, ?+%(+ /! 2# (0!*2)+0"%0!( , 9+$#.*! %*)+0"!;%& .!

1%.*#2 9+(0#1%(#$%(#. C2*+,*%(# 2(07?(70%, ?+%(+ *!6->#2(+ 2# %.9+$.,!( , !0<%-

(#?(70%(# *! 2%2(#"% .! 1%.*#2 %*(#$%3#*(*+2(, 2! (I%3.7.3.2) [26]: 

! T0!*%$%8# .! +9#0!(%,*% /!**%

T0!*%$%8#(+ .! +9#0!(%,*% /!**% /!,! 90#/2(!,! .! /!**%(#, ?+%(+ 2# 2-<0!*&-

,!( % 790!,$&,!( +( (0!*.!?;%+**%(# 2%2(#"% , /!/#* "+"#*(. J-6 ?!(+ /!**%(# ,

(0!*.!?;%+**%(# 2%2(#"% *#90#?-2*!(+ 2# 90+"#*&(, ?+9%# +( 90+"#*#*%(# /!**%

2# .!9!.,! , <0!*%$%8#(+ .! +9#0!(%,*% /!**%. K!**%(#, .!9%2!*% , <0!*%$%8#(+

.! +9#0!(%,*% /!**%, *#90#?-2*!(+ 2# +1*+,&,!(, .! /! 2-+(,#(2(,!( *! !?(7!$*%(#

/!**% , (0!*.!?;%+**%(# 2%2(#"%. C1%?*+,#*+ /!**%(# 2# 2-<0!*&,!( ", 0#!$*+

,0#"#" % 2# %.9+$.,!( .! #:#/*#,*+ 790!,$#*%# *! 1%.*#2 /#6*+2(%(#.

! '?$!/ .! /!**%

'?$!/-( .! /!**% 2-/-0:! 9+/0+1*% % +1+18#*% /!**%, %.,$#>#*% +( (0!*.!?-

;%+**%(# 2%2(#"%, ?!?(+ % +( /073% %.(+>*%;%. J#.% /!**% 2! %.>%2(#*%, (0!*2-

)+0"%0!*%, %*(#30%0!*% % .!0#/#*% , 1!.% /!**% – 0!.$%>*% +( +9#0!(%,*%(# 1!.%
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/!**%. K!**%(#, ?+%(+ 2# *!"%0!( , 2?$!/! .! /!**%, *# .!"#2(,!( 2-8#2(,7,!8%(#

/!**%, ! 2! (!?! !?7"7$%0!*%, ># /! 90#/+2(!,&( %2(+0%>#2?% /!**% .! +90#/#$#*

9#0%+/ +( ,0#"#. 52(+0%>#2?%(# /!**% 9+.,+$&,!( %.,-0B,!*#(+ *! 9+/0+1#* !*!-

$%. % +>#0(!,!*#(+ *! 1%.*#2 (#*/#*;%%, ! (+,! 9+/9+"!3! ,.%"!*#(+ *! 790!,$#*2-

?% 0#B#*%& *! 0!.$%>*% *%,! , 90#/90%&(%#(+.

! @!$% .! /!**%

@!$!(! .! /!**% 2-/-0:! /!**%, ?+%(+ 2! 9+/"*+:#2(,+ *! ?+09+0!(%,*%(# /!*-

*% % 2! ,!:*% .! +90#/#$#* +(/#$ *! 90#/90%&(%#(+ %$% .! +90#/#$#*! 3079! 9+(0#-

1%(#$%. @!$!(! .! /!**% +1%?*+,#*+ 2# /#)%*%0! >0#. )7*?;%+*!$*%& +1<,!( *!

/!/#* 1%.*#2 90+1$#", , 0!"?%(# *! /!/#* +(/#$ , 90#/90%&(%#(+ %$% .! +90#/#$#*!

3079! 9+(0#1%(#$%. '-./!,! 2#, .! /! 9+/9+"+3*# 0#B!,!*#(+ *! 29#;%)%>#* 1%.*#2

90+1$#", *!90. $+&$*+2((! *! ?$%#*(%(#, 9!.!0*%& /&$, 90+1$#"% 2 /+2(!,>%;% %

(.*. F0% ,2%>?% 2$7>!% .!$!(! .! /!**% *# 1% "+3$! /! 9+/9+"!3! %.,-0B,!*#(+ *!

!*!$%(%>*+2((!, +1<,!8!8! *&?+$?+ +(/#$! *! 90#/90%&(%#(+.

 6A. 7.3.2. '(07?(70! *! /!**%(# .! 1%.*#2 !*!$%.

?&04+)+6&0 (2-.0 /0 1+/&-( 0&04+/

N*!$%(%>*!(! 20#/! .! 1%.*#2 %*(#$%3#*(*+2(, 0!.3$#/!*! , [9,18], 9+?0%,! B%-

0+? 29#?(-0 +( 90+1$#"% % /!,! +(3+,+0% *! ,-90+2%, +(*!2&8% 2# /+ 2,-0.,!*#(+

*! %2(+0%>#2?% 2-1%(%& 2 ;#$ 90#/2?!.,!*# *! 1-/#8% 0#.7$(!(%, ?+#(+ *! 90!?(%?!

,+/% /+ 729#B*% 1%.*#2 %*,#2(%;%%. C2*+,*%(# 90+1$#"*% +1$!2(%, +1<,!*!(% +(

!*!$%(%>*!(! 20#/! .! 1%.*#2 %*(#$%3#*(*+2(, 2! 90#/2(!,#*% *! I%3.7.3.4 [9,18]. 
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 6A. 7.3.4. C2*+,*% 90+1$#"*% +1$!2(%, +1<,!*!(% +( !*!$%(%>*!(! 20#/!

.! 1%.*#2 %*(#$%3#*(*+2(

 +3!(+ 2# 3+,+0% .! 1%.*#2 %*(#$%3#*(*+2(, +1%?*+,#*+ 2# %"!( 90#/,%/ 90%$+-

:#*%&, ?+%(+ 2! 2-./!/#*% .! !*!$%.%0!*#(+ *! ?$A>+,% 1%.*#2 90+;#2%.  $A>+,%-

(# +1$!2(% 2! 90#/2(!,#*% *! I%3.7.3.4 >0#. 9+-"!$?%(# ?0-3+,#. H! ,2&?! +1$!2(

2-+(,#(2(,! 29%2-? +( ,-90+2%, ?+%(+ 90#/2(!,&( +2*+,*%(# %.2$#/+,!(#$2?% 90+1-

$#"% , /!/#*!(! +1$!2(.

 0-3+,#(#, 2-+(,#(2(,!8% *! ?$A>+,%(# +1$!2(%, 2# 90%9+?0%,!(, ?+#(+ 9+?!.,!,

># 1%.*#2 %*(#$%3#*(*+2((! "+:# /! 2# %.,-0B,! *# 2!"+ , +(/#$*%(# +1$!2(%, ! /!

+1<,!8! #/*+,0#"#**+ % *&?+$?+ +( (&<. F+ (+.% *!>%* 9+(0#1%(#$%(#, 9+$.,!8%

2%2(#"!(! .! 1%.*#2 %*(#$%3#*(*+2(, 8# "+3!( /! 9+$7>!,!( 9+-.!/-$1+>#*% +(3+-

,+0% *! 2,+%(# ,-90+2%. H!90., (# 8# "+3!( /! 0!.1#0!( *# 2!"+ ?+% 2! *!6-/+10%(#

%" ?$%#*(%, ! % /!$% (# *+2&( *!6-3+$#"% 90%<+/% .! ?+"9!*%&(!, 90% ?+% ?$%#*(%

2# 9+&,&,!( 90+1$#"% 2 /+2(!,?%(# % (.*. J+,! 2! !*!$%(%>*% 90+1$#"%, ?+%(+ +1<-

,!8!( ;&$!(! ,#0%3! *! /+2(!,?%(#, .!(+,! % !0<%(#?(70!(! *! #/*! 2%2(#"! .! 1%.-

*#2 %*(#$%3#*(*+2( (0&1,! /! 9+.,+$&,! %.,-0B,!*#(+ *! (!?-, (%9 !*!$%..

F+$#.*+2((! *! 1%.*#2 !*!$%.%(# 2# 7,#$%>!,! 2 ,30!:/!*#(+ %" , 90+;#2%(# %

2%2(#"%(# *! 90#/90%&(%#(+.

C2*+,*%(# !*!$%(%>*% (#<*%?%, %.9+$.,!*% +( IBM .! 1%.*#2 %*(#$%3#*(*+2(,

2! 90#/2(!,#*% *! I%3.7.3.5 [9,18]. '-8#2(,7,!( (0% ,%/! !*!$%.%:

! H#2(07?(70%0!*% 90+7>,!*%& – +2%370&,!( "+8*% 1!.% /!**% 2 1%.*#2 %*-

)+0"!;%&, ?+&(+ 2# %.9+$.,! +( !*!$%.!(+0% .! +1&2*&,!*# *! 0#/?% % *#9+,-

(+0&#"% 1%.*#2 90+1$#"% ("+/#$%0!*#, %.,$%>!*# *! .!?+*+"#0*+2(%, ,%.7!-

$%.!;%&).

! '(07?(70%0!*% 90+7>,!*%& – 90#/+2(!,&(, 90% *#+1<+/%"+2(, 2(07?(70%0!*! %*-

)+0"!;%&*! ?0!6*% 9+(0#1%(#$%, 2 ;#$ +1&2*&,!*# *! 9+,(+0&#"% 1%.*#2 90+1$#"%.
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! =30!/#*% !*!$%.% – 90#/+2(!,&( /%0#?(*+ %*)+0"!;%& *! ?0!6*%(# 9+(0#1%-

(#$%, ?!(+ *#90#?-2*!(+ *!1$A/!,!( %.,-0B,!*%(# 1%.*#2 /#6*+2(% % 20!,-

*&,!( 9+2(%:#*%&(! 2 9+2(!,#*%(# 1%.*#2 ;#$%.

 6A. 7.3.5. N*!$%(%>*% (#<*%?% .! 1%.*#2 %*(#$%3#*(*+2(

=2%>?% !*!$%(%>*% (#<*%?% %.9+$.,!( !2+;%!(%,*% "#(+/% % 1%.*#2 90!,%$!,

?+%(+ 2# 90%$!3!( ,-0<7 (0!*.!?;%+**% /!**% 2 ;#$ 9+$7>!,!*# *! ,%2+?+?!>#2(,#-

*% /!**%, ?+%(+ 2# 9+/$!3!( *! /+9-$*%(#$#* !*!$%., % +( ?+%(+ 90+%.(%>!( 790!,-

$#*2?% 0#B#*%& % /#62(,%& (I%3.7.3.6) [9,18]. 

 6A. 7.3.6. 4%.*#2 %*(#$%3#*(*+2(: +( /!**% ?-" *#+1<+/%"! %*)+0"!;%&
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N*!$%(%>*%&( 2$+6 *! 90#/2(!,#*!(! !0<%(#?(70! 90#/+2(!,& !*!$%(%>*% 1%.-

*#2 90%$+:#*%&, ?!?(+ % 2,-0.!*%(# 2 (&< ,-."+:*+2(% % 72$73%, ?!(+ 9+ (+.% *!-

>%* /+90%*!2& .! ;&$+2(*!(! 0!1+(! *! 90#/90%&(%#(+

7.4. $MT6 6EG>F6 >J =CEA8:FC;6J: C=L6J:7JB=6 ;C /&(

M!.$%>*%(# %.2$#/+,!(#$%, 5J ?+"9!*%%, ?+*27$(!*(2?% )%0"% % 1%.*#2 !*!$%.!-

(+0% 90#/$!3!( 0!.$%>*% !0<%(#?(70*% 0#B#*%& .! %.30!:/!*#(+ *! 2%2(#"% .!

1%.*#2 %*(#$%3#*(*+2(. =-90#?% 3+$&"+(+ 0!.*++10!.%# +( !0<%(#?(70% .! 1%.*#2

%*(#$%3#*(*+2(, ,2&?! +( (&< 2-/-0:! ."0 +2*+,*% ?+"9+*#*(!. A!2"+*) ?+"9+-

*#*( # 20#/!(!, , ?+&(+ 2# +2-8#2(,&,! 90#/,!0%(#$*! +10!1+(?! % 9+/3+(+,?! *!

/!**%(# >0#. %.9+$.,!*# *! 0!.*++10!.*% (#<*%?% % 20#/2(,!. C2*+,*% ?+"9+*#*(%

*! (!.% 20#/! 2! 90+;#2%(# *! %.,$%>!*# *! /!**%(# +( (0!*.!?;%+**%(# 2%2(#"%,

(&<*+(+ %.>%2(,!*#, (0!*2)+0"%0!*# % .!0#:/!*# , 2?$!/! .! /!**%. <)'2+*) ?+"-

9+*%*( *! !0<%(#?(70!(! .! 1%.*#. %*(#$%3#*(*+2( # !*!$%(%>*!(! 20#/!, , ?+&(+ 2#

%.,-0B,!( 0!.$%>*% 9+ 2$+:*+2( !*!$%.% >0#. 90%$!3!*# *! 0!.*++10!.*% !*!$%-

(%>*% "#(+/% % (#<*%?%. 5.9+$.,!( 2# % 2-,0#"#**% 20#/2(,! % (#<*+$+3%% .!

90#/2(!,&*# *! !*!$%(%>*%(# 0#.7$(!(% ,-, ,%/ 9+/<+/&8 % 7/+1#* .! 9+$.,!*# +(

1%.*#2 9+(0#1%(#$%(#.

N?+ 2# 0!.3$#/!( 9+/<+/%(#, ,-.90%#(% +( 0!.$%>*%(# +03!*%.!;%% 90% 2-./!,!-

*#(+ *! !0<%(#?(70! % %.30!:/!*#(+ *! %*)0!2(07?(70! *! 1%.*#2 %*(#$%3#*(*%(#

2%2(#"%,8# 2# ,%/%, ># 0#B#*%&(! ,?$A>,!( #/%* %$% *&?+$?+ +( 2$#/*%(# !29#?(%:

• M!.90#/#$#*! !0<%(#?(70!, 90% ?+&(+ %*(#30!;%&(! *! /!**%(# 2# 9+//-0:!

+(/#$*+ ($+3%>#2?% %$% )%.%>#2?%) +( ?+"9+*#*(%(# *! !*!$%(%>*!(! !0<%-

(#?(70!;

• E/%**+ 0#B#*%# .! 1!.! +( /!**%, ?+#(+ +1#.9#>!,! ?!?(+ %*(#30!;%&(! *!

/!**%(#, (!?! % !*!$%(%>*%(# %.%2?,!*%& *! +03!*%.!;%&(!;

• D#:/%**% 1!.% +( /!**%. J+.% (#0"%* >#2(+ 2# %.9+$.,! *#9+2$#/+,!(#$*+

.! +1+.*!>!,!*# %$% *! ,0#"#**% 2(07?(70% .! /!**%, %$% *! *%,! , 1!.%(# +(

/!**%, ?+%(+ 2# %.9+$.,!( .! .!<0!*,!*# *! !*!$%(%>*%(# 1!.% +( /!**%. F+

2,+& <!0!?(#0 "#:/%**%(# 1!.% +( /!**% "+3!( /! 1-/!( 9+2(+&**% %$% ,0#-

"#**%;

• H+0"!$%.%0!*, /#*+0"!$%.%0!* %$% ?+"1%*!;%& +( 0!.$%>*% ,%/+,# 9+/<+/%

.! "+/#$%0!*# , 0!"?%(# *! %$% "#:/7 0!.$%>*%(# *%,! *! !0<%(#?(70!(!;

• M#B#*%& .! #/%**% 290&"+ "*+:#2(,+ 1!.% +( /!**% % <#(#0+3#**% 290&"+

<+"+3#**% 1!.% +( /!**%;

• D*+:#2(,+ (#0"%*%, ?+%(+ +.*!>!,!( 0!.$%>*% *#8! , .!,%2%"+2( +( 790!,-

$#*2?%(# *%,!: 2?$!/ .! /!**%, .!$! .! /!**%, +9#0!(%,#* %*)+0"!;%+*#*

2?$!/, "#:/%**% 1!.% +( /!**% % /0.

C( *!90!,#*%(# %.,+/% "+:# /! 2# +1+18%, ># (-6 ?!(+ $%92,! #/*+.*!>*+ +90#-

/#$#*! !0<%(#?(70! % ?+*?0#(*% ?0%(#0%%, ?!?(+ % 9+2$#/+,!(#$*+2( , 2!"!(! (#0-

"%*+$+3%&, *# # %.*#*!/,!8+, ># *! 90!?(%?! 2-8#2(,7,!( 0!.$%>*% "*#*%& .! (+,!

?!? 2$#/,! /! 2# %.30!/% 45' .! /!/#*! +03!*%.!;%&. =.%"!6?% 9+/ ,*%"!*%# ,2%>-

?% (#.% !29#?(%, 2# +>#0(!,! +2*+,*%&( %.,+/, ># *!6-,!:*+(+, *! ?+#(+ (0&1,! /! 2#
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*!1$#3*# ,-, ,2%>?% 2$7>!%, # /! 2# +90#/#$% +(?-/# /! .!9+>*# %.30!:/!*#(+ *!

!0<%(#?(70!(!. 5.1+0-( *! 9+30#B*! !0<%(#?(70! 1% "+3-$ /! %"! /-$3+20+>*%

9+2$#/2(,%& .! +03!*%.!;%&(!.  !?(+ 90% ,2&?+ 5J 0#B#*%#, (!?! % !0<%(#?(70!(!

*! 1%.*#2 %*(#$%3#*(*!(! 2%2(#"! (0&1,! /! 2# +2*+,!,! *! %.%2?,!*%&(! *! 1%.*#-

2!, *+ .! /! 1-/# *#6*+(+ %.30!:/!*# 729#B*+, (0&1,! /! 2# %.$#.# %.,-* 0!"?%(#

*! ?0!(?+20+>*%(# 9+(0#1*+2(% % /! 1-/!( +>#0(!*% /-$3+20+>*%(# ;#$% *! +03!*%-

.!;%&(!.

7.5. &EM>= ;C <>FL>FITC C=L6J:7JB=C – >@;>G;6 ;C@>76

F0!,%$*%&( 9+/<+/ .! %.1+0 *! 9+/<+/&8! !0<%(#?(70! .! 1%.*#2 %*(#$%3#*(*!

2%2(#"! (0&1,! /! +1<,!*# 90%+0%(#(%(# *! ?0!(?+20+>*%(# %.%2?,!*%& .! 0!.,%(%#

*! +03!*%.!;%&(! % /! 2-+(,#(2(,! *! /-$3+20+>*!(! ,%.%& .! *#6*+(+ 9+.%;%+*%-

0!*# , /%*!"%>*+ 90+"#*&8!(! 2# 1%.*#2 20#/!. H! +2*+,!(! *! (!.% 90#9+0-?! #

*#+1<+/%"+ /! 2# +90#/#$&( +2*+,*%(# *!2+?%, ?+%(+ (0&1,! /! 1-/!( ,.#(% 9+/

,*%"!*%# 90% %.1+0!:

1. U2*+ $% # /#)%*%0!* % +1"%2$#* :#$!*%&( +1<,!( *! 90+#?(%0!*!(! 2%2(#"!.

J0&1,! /! 2# +90#/#$% ?!?,+ (+>*+ 8# 2# %.30!:/! – 0#B#*%# .! +1#.9#>!,!*#

*! %.%2?,!*%&(! *! /!/#* +(/#$ %$% 2# 9+2(!,&( +2*+,%(# .! 0!.30-8!*# *!

#/%**! 2%2(#"! *! *%,+ 90#/90%&(%#, ?+&(+ 8# +1#.9#>!,! 1-/#8%(# %.%2?-

,!*%& *! ;&$!(! +03!*%.!;%&. N?+ ;#$(! # /! 2# 0!.0!1+(% 0#B#*%# .! /!/#*

+(/#$, "+:# /! 1-/# %.10!*! % 9+-90+2(! !0<%(#?(70!. H+ !?+ 2(0#"#:-( #

?-" /-$3+20+>*+ 0#B#*%# *! *%,+ 90#/90%&(%#, (+3!,! !0<%(#?(70!(! 2$#/,!

/! 1-/# 90+#?(%0!*! (!?!, ># /! ,?$A>,! ,2%>?%(# !29#?(% *! +1<,!8!*# %

790!,$#*%# *! %*)+0"!;%+**%(# 0#2702%. '$#/+,!(#$*+ %.,-0B,!*#(+ *! %.-

1+0 .! %.30!:/!*# *! 45' (0&1,! /! +;#*&,! % /,!(! !0<%(#?(70*% ,!0%!*(!,

?!?(+ % /! 3!0!*(%0! 2%*<0+*%.%0!*#(+ 2 +03!*%.!;%+**%(# % 5J (#?78%

2(0!(#3%% % ,%.%& .! 1-/#8#(+ 0!.,%(%#.

2. C1<,!( % 2$+:*+2(. M#B#*%&(!, 2,-0.!*% 2 +90#/#$&*#(+ *! *%,+(+ , 90#/9-

0%&(%#(+, .! ?+#(+ 8# 2# %.30!:/! 2%2(#"!(!, +1%?*+,#*+ .!2&3!( *&?+$?+ !2-

9#?(! 9+ +(*+B#*%# *! 1!.%(# +( /!**%. C( 3$#/*! (+>?! *! %.9+$.,!*#(+ *!

1!.%(# /!**% (0&1,! /! 2# 0!.30!*%>% %*(#30!;%+**+(+ *%,+ *! /!**%(# +(

!*!$%(%>*+(+ *%,+. F-0,+(+ *%,+ 2# *!0%>! 2?$!/+,# .! /!**% %$% "#:/%**%

+1$!2(% % (# "+3!( /! 1-/!( ,0#"#**% %$% 9+2(+&**% 9+ <!0!?(#0, ! ,(+0+(+

*%,+ # 2,-0.!*+ 2 %.1+0! *! !*!$%(%>*% %*2(07"#*(%.

3. F0% 0!.0!1+(,!*#(+ *! 0#B#*%& *! *%,+ 90#/90%&(%# – (.#. 0#B#*%&, ?+%(+

8# 1-/!( *!2+>#*% ?-" +1#.9#>!,!*# ?!?(+ *! ?0!(?+20+>*%(#, (!?! % *! /-$-

3+20+>*%(# ;#$% *! +03!*%.!;%&(!, # "*+3+ ,!:*+ /! 2# 0!./#$&( ?+"9+*#*(%-

(# .! %*(#30!;%& *! /!**%(# +( !*!$%(%>*%(# ?+"9+*#*(%. J+,! 2# *!$!3! (-6

?!(+ 2-8#2(,7,!( 0!.$%>*% ,!0%!*(%, ?+%(+ 1%<! "+3$% /! 1-/!( 2->#(!,!*%

!?(7!$*+.

5.<+/*%(# /!**% "+3!( /! 2# 9+$7>!,!( ?!?(+ , 0!"?%(# *! +03!*%.!;%&(!,

(!?! % %.,-* *#&. K!**%(# "+:# /! 2-8#2(,7,!( /*#2, /! 1-/!( 2-./!/#*% 7(0#

%$% "+:# /! 2# *!$+:% /! 1-/!( 90+%.,#/#*% 29#;%!$*+ .! +90#/#$#*% *7:-
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/%. F0!,%$!(! .! %*(#30!;%& *! /!**%(# "+3!( /! 2# +?!:!( "*+3+ (0+"!,% %

2$+:*%. F0+1$#"%(# .! ?!>#2(,+(+ *! /!**%(# "+:# /! *# 2# 0!.1%0!( &2*+.

H%,+(+ .! %*(#30!;%& *! /!**%(# 2$#/,! /! 1-/# 90+#?(%0!*+ (!?!, ># /!

+1#.9#>!,! 90%/+1%,!*#(+, %*(#30!;%&(! % 9+//0-:?!(! *! /!**%(#. H!6-

9+/<+/&8 .! (#.% %.%2?,!*%& # 9+/<+/-( .! *+0"!$%.%0!*+ "+/#$%0!*#, (-6

?!(+ *# 2# *!$!3! /! 2# 90!,&( 90#/,!0%(#$*% /+972?!*%& .! /!**% % (&<*+(+

?!>#2(,+.  +3!(+ ?!>#2(,+(+ *! /!**%(# # ,!:*+ *! *%,+ 90#/90%&(%#, *!6-

/+10%&( ,!0%!*( # 90%$!3!*#(+ *! *+0"!$%.%0!* 9+/<+/.  +3!(+ 2# .!9+>,!

%.30!:/!*#(+ *! 0#B#*%# *! *%,+ 90#/90%&(%#, %.%2?,!*%&(! *! +03!*%.!;%-

&(! .! +(>#(*+2( "+:# /! *# 2! &2*% *!9-$*+, .!(+,! *# # ;#$#2-+10!.*+ /! 2#

"+/#$%0!( 2(07?(70% *! /!**% ,-. +2*+,! *! *#%.,#2(*% %$% *#+90#/#$#*%

%.%2?,!*%& .! +(>#(*+2(. C(/#$&*#(+ *! ;#$+2((! *! /!**%(# +( %.%2?,!*%&(!

.! +(>#(*+2( 9+.,+$&,! ,2#?% ?+"9+*#*( *! !0<%(#?(70!(! *! /!**%(# /! 1-/#

"+/#$%0!* % 9+//-0:!* ,-. +2*+,! *! 2!"+2(+&(#$#* *!1+0 +( %.%2?,!*%&

7*%?!$*% .! *#3+, 1#. /! 2# 9+/$!3! *! 0%2? 1-/#8!(! 3-,?!,+2( *! #/%**+(+

.! ;&$!(! +03!*%.!;%& 0#B#*%#.

M!./#$&*#(+ *! *%,!(! *! /!**%(# .! %*(#30!;%& % +(>#(*+2( 9+.,+$&,! ,2&?+

*%,+ /! 1-/# 90+#?(%0!*+ 9+ 9+/<+/&8 *!>%* 2 +3$#/ *! %.9+$.,!*#(+ "7 %

+2%370&,! 9+-3+$&"! 3-,?!,+2( .! 1-/#8+ /+1!,&*# %$% 90+"&*! *! 1%.*#2

%.%2?,!*%&.

4. C03!*%.!;%+*#* )+?72 ,-0<7 ?!>#2(,+(+ *! /!**%(#. P0#. 0!.0!1+(,!*# *!

!0<%(#?(70*+ *%,+, *!2+>#*+ ?-" 90%/+1%,!*#(+ % %*(#30!;%&(! *! /!**%,

)+?72-( "+:# /! 2# 0!.B%0%, (!?! ># /! 2# +1#.9#>% % /#6*+2((! 9+ 9+/+10&-

,!*# *! ?!>#2(,+(+ *! /!**%(# *! *%,+ 90#/90%&(%#. J+.% (%9 !0<%(#?(70!

9+.,+$&,! /! 2# 90+#?(%0! 2(!1%$*+ 0#B#*%# .! ?!>#2(,+(+ *! /!**%(#, ?+#(+

%/#*(%)%;%0! ,-90+2%(#, 2,-0.!*% 2 ?!>#2(,+(+ *! /!**%(#, 9+/+10&,! ?!-

>#2(,+(+ %" *!3+0# 9+ 6#0!0<%&(! % +2%370&,! 72-,-0B#*2(,!*# *! 1-/#8%(#

9+(0#1*+2(% +( +(>#(*+2( % !*!$%(%>*+2(.

5. S-,?!,+2( 2 +3$#/ *! 1-/#8%& 0!2(#:. C03!*%.!;%%(# >#2(+ %.30!:/!( 0#B#-

*%& .! .!$% .! /!**%, ?-/#(+ 90%/+1%,!*#(+ % %*(#30!;%&(! *! /!**%(#, ?!?(+

% 2!"%(# .!$% .! /!**%, 2# %.30!:/!( , 0!"?%(# *! #/%*%>*! 1!.! +( /!**%.

D#:/%**%(# +1$!2(% +1%?*+,#*+ 2! ,0#"#**% 9+ <!0!?(#0 % 2# %.9+$.,!( .!

+1#.9#>!,!*# *! (#?78%(# %.%2?,!*%& .! +(>#(*+2(, +90#/#$#*% 90#/% *!>!-

$+(+ *! 90+#?(!. ' 90+"&*!(! *! %.%2?,!*%&(! % /+1!,&*#(+ *! *+,%, .!$%(#

.! /!**% 2# 0!.B%0&,!(. H+ "*+3+ >#2(+ (#.% ,%/+,# 0#B#*%& *# "+3!( /! 2#

0!.B%0&( /+ +1<,!( *! /#6*+2((! *! *%,+ 90#/90%&(%# 1#. /! 2# *!$!3! .*!>%-

(#$*! 90#0!1+(?!. N?+ .! *+,%(# %.%2?,!*%& 2! *#+1<+/%"% /!**%, ?+%(+ *#

2! *!$%>*% , *7:*%(# )+0"!(%, (+3!,! .!$!(! .! /!**% "+:# /! 2# +?!:# 1#.-

9+$#.*!. '$#/+,!(#$*+ .!$%(# .! /!**% 2! 9+/<+/&8% .! +1#.9#>!,!*# *! +9-

0#/#$#*%, +1%?*+,#*+ +30!*%>#*% 1%.*#2 %.%2?,!*%&, *+ >#2(+ 2# +?!.,!( *#-

/+2(!(->*+ 3-,?!,% 90% 90+"&*! *! 1%.*#2 %.%2?,!*%&(!.

6. 4A/:#(. F0+#?(%(# .! %.30!:/!*# *! 45' *! *%,+ 90#/90%&(%# "+3!( /! 2#

+?!:!( .*!>%(#$*+ 2?-9%. J# +1%?*+,#*+ %"!( 9+,#># ?+"9+*#*(% % 2$#/+,!-

(#$*+ %.30!:/!*#(+ %" +(*#"! 9+,#># ,0#"# , 20!,*#*%# 2 (+,! *! #/*+?0!(-
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*% 0#B#*%& .! .!$% +( /!**% *! *%,+ +(/#$. E(+ .!8+, ,0#"#(+ .! 0!.0!1+(,!-

*# +1%?*+,#*+ # 9+-/-$3+, ! .! %.30!:/!*#(+ % 9+//0-:?!(! 2! *#+1<+/%"%

9+,#># 0#2702%. =-90#?% (+,!, (#.% 90+#?(% "+3!( /! 1-/!( %.9-$*#*% 72-

9#B*+, !?+ !0<%(#?(70!(!, 90+#?(%0!*#(+ % 0!.0!1+(?!(! 2! 90!,%$*+ 9$!*%-

0!*% % +03!*%.%0!*%.  +3!(+ 2# %.9-$*&,!( *! %(#0!(%,#* 90%*;%9 ,-. +2*+-

,! *! 2(07?(70%0!*! !0<%(#?(70! % "#(+/+$+3%&, (+,! 9+.,+$&,! 1-0.+ %.3-

0!:/!*# *! !0<%(#?(70!(! *! *%,+ 90#/90%&(%# 90% #/*+,0#"#**+ +2%370&-

,!*# *! 1%.*#2 9+$.!(! 2-8+ *! %(#0!(%,#* 90%*;%9.

F0+#?(% *! *%,+ 90#/90%&(%# 2# 0!.0!1+(,!( *!6-/+10# 2 9+"+8(! *! *!6-

/+10%(# 2-8#2(,7,!8% %*2(07"#*(% .! %.,$%>!*#, 90#+10!.7,!*# % .!0#:/!-

*# (ETL) % %*2(07"#*(% .! +(>#(*+2(. 5*2(07"#*(%(# ETL 2$#/,! /! 1-/!(

*#.!,%2%"% +( 9$!()+0"!(! % 1!.!(! /!**% % /! "+3!( /! +9#0%0!( , 0!.90#-

/#$#*% 20#/%. 5*2(07"#*(%(# .! +(>#(*+2( 2$#/,! /! +2%370&,!( 2-,?79*+2(

+( )7*?;%+*!$*+2(%, ,?$A>%(#$*+ )7*?;%+*!$*+2(% .! 9!?#(*!, 29#;%!$*! %

+*$!6* !*!$%(%>*! +10!1+(?! (OLAP). F+$.!(! +( +2%370&,!*!(! +( (#.% %*2-

(07"#*(% )7*?;%+*!$*+2( /!$#> *!/<,-0$& 0!.<+/%(# .! (&<.

7. F0+#?(%(# .! 90+#?(%0!*# % %.30!:/!*# *! 45' 8# %"!( 729#< 2!"+ !?+ 2!

+1#.9#>#*% 2 *#+1<+/%"%(# >+,#B?% 0#2702% % 7"#*%&. C03!*%.!;%&(! 2$#/-

,! /! +2%370% *!6-/+10%(# *!$%>*% 7"#*%& 90% .!9+>,!*#(+ *! 90+#?( *! *%-

,+ 90#/90%&(%#. N?+ ;#$(! # 0#B#*%# *! *%,+ +(/#$, (+ "+:# /! 2# 0!.0!1+(%

% 2 9+-"!$-? *!1+0 +( 7"#*%&.

=-, ,0-.?! 2 9+2+>#*%(# 2-+10!:#*%& "+:# /! 2# +1+18%, ># .! 90+#?(%0!*#(+

*! !0<%(#?(70! *! 45' .! /!/#*! +03!*%.!;%& # ,!:*+ /! 2! &2*% ?!?(+ ?0!(?+20+>-

*%(# *!2+?%, (!?! % /-$3+20+>*%(# ;#$%. K+0% ?+3!(+ )+?72-( # ,-0<7 ?0!(?+20+>-

*%& !29#?(, (0&1,! /! 2# 0!.1%0!( /-$3+20+>*%(# ;#$% % 9+2$#/2(,%&(! +( #,#*(7!$-

*! 90+"&*! *! )+?72! , /!/#* "+"#*(.

M!.0!1+(,!*#(+ *!90!,+ *! 90+#?( *! *%,+ 90#/90%&(%# "+:# 1% # 9+-2$+:*+, *+

90#/%"2(,+(+ "7 # , (+,!, ># +1#.9#>!,! *# 2!"+ *#9+20#/2(,#*%(# !*!$%(%>*%

9+(0#1*+2(% *! +03!*%.!;%&(!, *+ "+:# 2-8+ /! 1-/# "!8!1%0!* .! +1#.9#>!,!*#

*! 1-/#8%(# %.%2?,!*%&, ?+%(+ *! /!/#*%& #(!9 "+3!( /! 2! *#%.,#2(*%. N0<%(#?(7-

0%(# *! *%,+ 90#/90%&(%# 2! 3-,?!,%. M#B#*%&(! *! *%,+ +(/#$ "+3!( /! +1#.9#>!-

,!( *#9+20#/2(,#*%(# %.%2?,!*%& .! +(>#(*+2( *! /!/#* +(/#$, *+ "+:# /! 2# +?!:#,

># *# "+3!( /! 1-/!( 0!.B%0#*%, (!?! ># /! +1#.9#>!( 1-/#8%(# %.%2?,!*%&.

8. #+'.+'4&& )! %!)3&#&+ '! /&(

= 72$+,%&(! *! 2%$*+ ?+*?70#*(#* 1%.*#2 /*#2 .! ,2&?! +03!*%.!;%& ?!>#2(,+(+ %

2,+#,0#"#**+2((! *! %*)+0"!;%&(! *# # ,#># 2!"+ ,-90+2 *! %.1+0 "#:/7 9#>!$1!

% .!371!. = 9+,#>#(+ 2$7>!% 2(!,! ,-90+2 .! +;#$&,!*# %$% )!$%(. H! (!.% +2*+,!

,2# 9+,#># +03!*%.!;%% 2# +10-8!( ?-" 45', 0!.>%(!6?% *! ,#># 7(,-0/#*%(# +>#-

,%/*% 90#/%"2(,! 90% +10!1+(?!(! % !*!$%.! *! %*)+0"!;%&(!. D*+3+ /+?$!/% %

90+7>,!*%& [7,10,11,17] *! !*!$%.!(+0% % 29#;%!$%2(% , +1$!2((! 9+?!.,!(, ># 90#.

2$#/,!8%(# 3+/%*% "%$%+*% <+0! 8# %.9+$.,!( #:#/*#,*+ %*2(07"#*(%(# .! ,%.7-

!$%.!;%& % !*!$%(%>*+2( *! 45'.
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K*#2 +03!*%.!;%%(# 9+$7>!,!( "*+3+ *+,% 90#/%"2(,! 1$!3+/!0#*%# *! %.9+$.-

,!*#(+ *! 45', ?!(+ %"!( ,-."+:*+2( /! 90%/+1%,!( *!/#:/*! %*)+0"!;%&, /!,!-

8! +2*+,!*%& .! 90#/90%#"!*# *! 2-+(,#(*%(# 90#;#*#*% /#62(,%&, % *!2+>#*! ?-"

0!.$%>*% 29#;%!$%2(%, 2 ?+#(+ 7,#$%>!,!( "!?2%"!$*+ 9+(#*;%!$! *! *!$%>*%(#
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FACTORS AND MAIN DIRECTIONS FOR BUSINESS  

INTELLIGENCE SYSTEMS DESIGN AND DEVELOPMENT  

Abstract 

The main objective of this paper is to present the nature, characteristics and structural components 

of Business Intelligence Systems (BIS). Figure out are some of the important factors that could 

lead to the successful BIS establishment. The Roadmap Methodology of Business Intelligence 

Systems Design and Development is described with all the stages and steps of the process. Tree 

parallel paths are presented as successful approach to an effective BIS establishment within the 

organization. One of the most difficult tasks of BIS development is to select the appropriate 

architecture. The visions for an effective BI architecture of three leading companies in the field are 

described and some of the main difficulties within this procedure are figure out. Outlined are the 

major considerations that should be taken into account in order to select the appropriate 

architecture for the organization’s BIS development. The BIS current advantages and main 

directions of their future development are given in the conclusion. 


