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&5675899:8; 5<8=>?8@>; >9>A8@>6::676 96B<=>56C8:>; 

D>?:< -&56@<  6C A<=<E699F:>E8@>6::6G E69&8:>> 

>. H. EI1$" (J('K",3) 

 !"#$%&'()*& " +,,-.*"/'()*& .(012'"" /( 0'(3(0 42/")5* (* -- /'6*!-''-7 

(!32'"428"", 1(+*(06 / 1-!/69 (:-!-;& '-(#<(;"0( '2%2;"*& /'6*!-''"- 1!(8-))$ " 

/'6*!-''99 )*!6.*6!6. =*6 1!(#%-06 1(0(>-* !-?"*& "0"*28"(''25 0(;-%&, 1!"-

4/2''25 (#%-3:"*& 1!(8-)) (8-'." +,,-.*"/'()*" !2#(*$ .(012'"", -- 1!("4/(;"-

*-%&'()*" " (1*"02%&'()*" (!32'"428"(''(7 )*!6.*6!$. 

 ()*!(-'2 )<-02 *"1(/(7 (!32'"428"(''(7 )*!6.*6!$ ;%5 *-%-.(006'".28"('-

'(7 .(012'"", 1!(/-;-'2 ;-.(01(4"8"5 -- ()'(/'$< #"4'-)-1!(8-))(/, '2 ()'(/- :-3( 

!24!2#(*2'2 02*!"82 (*/-*)*/-''()*" (*2#%"82), 1(.24$/29@25 )*-1-'& (*/-*)*/-''(-

)*" !24'$< (*;-%(/ .(012'"" 42 !-2%"428"9 (*;-%&'$< #"4'-)-1!(8-))(/ " /42"0(;-7-

)*/"- (*;-%(/ 0->;6 )(#(7.  

9()'$#( ,)3!)+)3!//,+)$ 4( L$4/!+--',#!++M ",.-(/$$ 
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B)'(/'$- 1!(8-))$ 
G24!2#(*.2 *. (*-%-.(006-

'".28"(''$<) 6)%63 

G24/"*"- " *-<. (#)%6>. 

)!-;)*/ )/54" 

 !(;2>2 *. 6)%63 

B#)%6>"/2'"- 2#('-'*(/ 

B#-)1-:"/29@"- 1!(8-))$ 

IT-(#-)1-:-'"- " )/54& 

H!";":-).(- (#-)1-:-'"- 

B#-)1-:-'"- #-4(12)'()*" 

F*!("*-%. (#I-.*(/ )/54" 

D6<32%*-!)."7 6:-* 

J1!2/%59@"- 1!(8-))$ 

F*!2*-3":-).(- 61!2/%-'"- 

J1!2/%-'"- ,"'2')20" 

J1!2/%-'"- 02!.-*"'3(0 

J1!2/%-'"- 1-!)('2%(0 

K(!1(!2*"/'(- 61!2/%-'"- 

G24/"*"- )-*" 
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L2''25 02*!"82 " 12!20-*!$ 0(;-%"!(/2'"5 )()*2/%59* %(3".(-02*-02*":-).(- 

(1")2'"- )")*-0$ "0"*28"" ;-5*-%&'()*" .(012'"" (!"). 1) " 5/%59*)5 #24(7 ;%5 1(-

)*!(-'"5 0(;-%"!69@-3( 2%3(!"*02 " )((*/-*)*/69@-3( 1!(3!200'(3( (#-)1-:-'"5. 

 

 

5$+. 1.  )'I")I'/(% +N!.( I-'(31!/$% L$4/!+--',#!++(.$ 

 !(3!200'25 !-2%"428"5 0(;-%"!69@-3( 2%3(!"*02 1(4/(%5-* "0"*"!(/2*&  

1!(*-.2'"- " /42"0(;-7)*/"- #"4'-)-1!(8-))(/ *-%-.(006'".28"(''(7 .(012'"" ) 

6:-*(0 /!-0-'" " ")1(%&46-* #246 ;2''$<, )(;-!>2@69 )%-;69@"- ;2''$-: 

)/-;-'"5 ( #"4'-)-1!(8-))2< .(012'""; 

2%3(!"*0$ #"4'-)-1!(8-))(/ .(012'""; 

)1")(. )(*!6;'".(/ .(012'""; 

(!32'"428"(''25 )*!6.*6!2 .(012'""; 

;2''$-, '-(#<(;"0$- ;%5 0(;-%"!(/2'"5 (12!20-*!$ 0(;-%"!(/2'"5). 

M .2:-)*/- 12!20-*!(/ 0(;-%"!(/2'"5 1!" !24!2#(*.- 1!(3!200'(3( 0(;6%5 

0$ ")1(%&4(/2%" )%-;69@"-: 

1) "'*-')"/'()*& 1()*61%-'"5 425/(.. L%5 !2):-*'(7 ,(!06%$ ")1(%&4(/2%()& 

.(%":-)*/( 1()*6129@"< 425/(. 42 6)%(/'$7 0-)58 (30 ;'-7). M 42/")"0()*" (* //--

;-''(3( 4'2:-'"5 3-'-!"!6-*)5 1()%-;(/2*-%&'()*& )%6:27'$< :")-%, ;%5 3-'-!28"" 

.(*(!(7 #$% 1!"0-'-' +.)1('-'8"2%&'$7 42.(' !2)1!-;-%-'"5, .(*(!$7 ?"!(.( ")-

1(%&46-*)5 / *-(!"" 02))(/(3( (#)%6>"/2'"5 1!" !2):-*- /!-0-'" (>";2'"5 0->;6 

(*;-%&'$0" )%6:27'$0" )(#$*"50"; 

2) *!6;(-0.()*& .2>;(7 (*;-%&'(7 !2#(*$. B1!-;-%5-*)5 +01"!":-)."0 16*-0. 

L%5 6:-*2 /(40(>'$< (*.%('-'"7 1!" /$1(%'-'"" !2#(*$ //-;-'2 )")*-02 .(+,,"8"-

-'*(/ (6.242*-%-7) !2#(*; 

3) 1!("4/(;"*-%&'()*& )(*!6;'".(/. M 42/")"0()*" (* 4'2:-'"7 12!20-*!2 0(>-

'( )6;"*& ( *(0, '2).(%&.( #$)*!( #6;-* /$1(%'-'2 '-(#<(;"025 !2#(*2 .('.!-*'$0 

)(*!6;'".(0.  

4) 3!2,". !2#(*$ (/ .2:-)*/- ()'(/$ #$%2 /45*2 40-:2)(/25 !2#(:25 '-;-%5, !2-

#(:"7 ;-'& 1!(;(%>"*-%&'()*&9 8 :, ?-)*(7 " )-;&0(7 ;'" '-;-%" ):"*29*)5 /$<(;-

'$0"); 

5) .2%-';2!'$7 3!2,". (6:"*$/2-* 1!24;'":'$- /$<(;'$- ;'"). 

L%5 !24!2#(*." (!"3"'2%&'(3( 1!(3!200'(3( (#-)1-:-'"5 #$%" ")1(%&4(/2'$ 

)!-;)*/2 54$.2 1!(3!200"!(/2'"5 Java, 1!(/-;-'2 ;-.(01(4"8"5 /)-7 )")*-0$ / 8-%(0 

'2 (*;-%&'$- 42;2:" " 1(;42;2:". K2>;25 "4 /$;-%-''$< 1(;42;2: !-2%"46-*)5 / (*-

;-%&'(0 .%2))- / )(#)*/-''(0 0-*(;-. =*( ;2-* /(40(>'()*& 1!" '-(#<(;"0()*" /'(-

)"*& / 1!(3!2006 "40-'-'"5 " ;(!2#(*.", '- 42*!23"/25 #(%&?-7 :2)*" -- ,6'.8"(-

'2%&'(3( .(;2. B#0-' ;2''$0" (!32'"4(/2' )!-;)*/20" FJDL PostgreSQL. M .2:-)*/- 

")<(;'$< ;2''$< ")1(%&469*)5 //(;"0$- 12!20-*!$, / 42/")"0()*" (* 4'2:-'"7 .(-
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*(!$< / ;2%&'-7?-0 1!(")<(;"* 0(;-%"!(/2'"- 1!(*-.2'"5 #"4'-)-1!(8-))(/ 1!-;-

1!"5*"5 (!"). 2).  

  

5$+. 2. B$(0'(..( +,+),%/$O +$+)!.M 

M !-46%&*2*- (#-)1-:"/2-*)5 /(40(>'()*& /$1(%'-'"5 )%-;69@"< ,6'.8"7: 

1) 3-'-!28"5 '(/$< 425/(., 1()*6129@"< / )")*-06; 

2) !2):-* /!-0-'" ;-7)*/"5 )")*-0$; 

3) 42'-)-'"- / #246 ;2''$< "',(!028"" ( /$1(%'-''$< #"4'-)-1!(8-))2<; 

4) <!2'-'"- "',(!028"" ( )()*(5'"" /$1(%'-'"5 425/(.; 

5) 6:-* !-2%&'(3( !2#(:-3( ;'5 " .2%-';2!'$< 1!24;'".(/; 

6) 3-'-!28"5 ;2''$< ) (#!2@-'"-0 . #24- ;2''$< / <(;- /$1(%'-'"5 425/."; 

7) 6:-* )()*(5'"5 )(*!6;'".2 1!" (#!2#(*.- 1()*6129@-7 425/."; 

8) !-46%&*"!69@"7 (*:-* 1( (.(':2'"" !2#(*$ )")*-0$ ) "',(!028"-7 ( /$-

1(%'-''$< 425/.2< '2 1(;.%9:-'"- " 425/.2<, '- 1!(?-;?"< /-)& 8".%. 

M !-46%&*2*- 2'2%"42 1!"0-!2 0(;-%"!(/2'"5 1!("4/(%&'( /$#!2''(3(  

10-;'-/'(3( (*!-4.2 /!-0-'" ;%5 ,"%"2%2 *-%-.(006'".28"(''(7 .(012'"" :")%-''(-

)*&9 48 :-%. 0(>'( );-%2*& /$/(;, :*( 1!" 6/-%":-'"" "'*-')"/'()*" 1()*61%-'"5 

425/(. '2 20% .(%":-)*/( /$1(%'-''$< 425/(. )()*2/"* 57% (:*( '2 7% '">- 6!(/'5 

'2:2%&'$< ;2''$<), 2 / )%6:2- 6/-%":-'"5 .(%":-)*/2 1()*6129@"< 425/(. '2 40% .(-

%":-)*/( /$1(%'-''$< 425/(. )()*2/"* 55% ()'">-'"- 9%).  ().(%&.6 (#- 8",!$ 

/$?- 50%-7 (*0-*." / )%6:2- /$1(%'-''$< 425/(. '2 *-<1!(8-))$, 0(>'( );-%2*& /$-

/(;, :*( 6 .(012'"" '2 ;2''$7 0(0-'* -)*& !-4-!/'25 /(40(>'()*& ;%5 6/-%":-'"5 

(#I-0(/ " "'*-')"/'()*" )/(-7 !2#(*$. N*( .2)2-*)5 *!6;(/(7 ;")8"1%"'$ )(*!6;'"-

.(/, -- 1(/$?-'"- #(%-- :-0 '2 20% '- 1(/%-:-* 6%6:?-'"5 1(.242*-%-7, 2 )%-;(/2-

*-%&'(, '- #6;-* 5/%5*&)5 ;%5 .(012'"" +.('(0":-)." /$3(;'$0 /%(>-'"-0 )!-;)*/. 

 (; 1(/$?-'"-0 *!6;(/(7 ;")8"1%"'$ )(*!6;'".(/ )%-;6-* 1('"02*& )!-;)*/2 1(-

(@!-'"5 1-!)('2%2, 1(#6>;29@"- %9;-7 . /$1(%'-'"9 1()*2/%-''(7 42;2:" !2'-- -- 

'(!02*"/'(3( )!(.2, 2 *2.>- '-(#<(;"0()*& ;%5 61!2/%-'"5 .(012'"" //(;2 .('*!(%5 

")1(%&4(/2'"5 )(*!6;'".20" )/(-3( !2#(:-3( /!-0-'". 

CM3,2M.  !"0-'-'"- !24!2#(*2''(3( 1!(3!200'(3( 1!(;6.*2 1(4/(%5-* 2'2%"-

*".6 1(%6:"*& )*2*")*".6 1!(*-.2'"5 #"4'-)-1!(8-))(/ / .(012'"", (8-'"*& 423!6-

>-''()*& *!6;(/$< !-)6!)(/ " +,,-.*"/'()*& /$1(%'-'"5 !2#(* 1()!-;)*/(0 "0"*2-
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8"" ;-5*-%&'()*" .(012'"" / *-:-'"- (3!2'":-''(3( 1!(0->6*.2 /!-0-'". K2. )%-;)*-

/"-, 1(5/%5-*)5 /(40(>'()*& 6%6:?"*& 0-*(;$ 61!2/%-'"5 ;%5 *-%-.(006'".28"(''(7 

.(012'"", 6/-%":"/ 1!("4/(;"*-%&'()*& !2#(*, ).(!()*& /$1(%'-'"5 42.24(/ " 6)%63, 2 

*2.>- 1(/$)"*& .2:-)*/( 1!(;6.8"". 
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