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  The Development of Purchase Order System for Instep Co., Ltd. 

  (Part 2: Displaying data and reporting) 
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#B6$&@+))D G M' +&)KF-6 +&)C'$M> +&)$!"#$&)20)?D'&?D G(L '6A' 

'/,6/=>86M+M#6/=> Q'(<  2542 ,)-./0D<FR+?A&@F/+#HRMQ'S&?)/T S&?G#+ 'Q'()*G0E8F*
6F&;6M&>()*G0E 6M#D&Q'(<  2548 N;A)/,+&)$M>G$)-D9&+?U*+))D+&)$M>G$)-D+&)F>0B'8@M>
()*G0EN0H (,<2#N#) 8F*+F&HG(L '$D& -+C#> Oracle J/'PD-6)G?)!#CM&H (Oracle Partner 

Network) ,)-./0Q@A,)-+&)Q@A? :&()V+.&8F*+&);:&G'-'>&'C#> Oracle E-Business 4V" >G(L '0<"
'M&G !"#%!#0<"$B;)*;/,2F+ 2;H':&G$'#24FR /"' ERP (Enterprise resource planning) Q@A+/,FR+?A& 

,)-./0KM&'+&))/,)#>8F*N;A)/,+&)9;0*G,<H'G(L '0<"()V +.&G+<"H3+/,;A&'+&)$!" #$&)
20)?D'&?D8F*?#DJ-3G6#)70<"+)*0)3>+&)?F/> +&))/,)#>'<=J-$R9'7Q@AG@L'3M&,)-./0D<?BU$D,/6-
Q'+&)Q@A? :&8'*':& 8F*,)- +&)Q@A? :&()V +.&Q';A&'N#0<Q@A+/,@'M3H>&'C#>)/T,&FN0H0<"
()&E9&+G>!"#'NCQ;W 

 

+M#6/=>  :  G;!#'D<'&?D (<  2542 

0B' :&)*8FA3 :  20,000,000 ,&0 

KR A%!#@B A'@F/+ :  ,)-./0 4-$G6LD;<N4'7 9:&+/; (O<"(BM ')  40%      

?U*+))D+&) :  ;).3-3 /I'7  3>E73)&3-S/0)7  (+))D+&)) 

        ?BU?)) -6  '->$&''07  (+))D+&)KR A9 /;+&)) 

9:&'3'J'/+>&' :  30 ?'  (+/'H&H' 2555) 

KF-6S/UX7 :  )*,,)/+.&?3&D(F#;S/HN,2#GD6)-+47 (Biometric Security Solution)  

   )*,,,/'0V+S&J (Digital Video Recording System)  

   )*,,9/;+&)0<"9#;)%)%H'67 (Car Parking Management System)  

   )*,,?3,?BD+&)GCA&-##+8F*G3F& (Access Control & Time Attendance)  

   )*,,,)-@&)0)/JH&+)D'B.H78F*G>-'G;!#' (HR Management & Payroll  

   System) 

 

,)-./01#-'2'3&14#56783)719 :&+/+; G(L ''''',,)-./0##+8,,)*,, 2;HG(L '+&)))3D0B''/+F>
N0H 8F*'/+F>0B'O<"(BM ' PB)+-9@F/+C#>,)))))))------ . ///////000000 ?!#+&)J/I'&4#56783)72()8+)D()*HB+670
PB)+-9 +&)Q A4#56783)78+A(/O@&C#>>>########>?7+))))) 8F*+&)Q@A,)-+&);A&'N#0<#HM&>D!##& <J
6#,$'#>?3&D6A#>+&)C#>FR+?A& ,,,,,,,)----- +&)C#>>>>>>,)- ./0?)#,?FBD0/"3J!='0<"PB )+-)+)+9@F&+@F
#B6$&@+))D G M' +&)KF-6 +&)C'$M> +++++++&)$!"#$&)200))))))?D'&?D G(L '6A'

'/,6/=>866/6/ M+M#6/=>// Q'(< 2542 ,)-./0D<FR+?A&@@FFFFFFFF/+#HRMHHQ'S&?)/T S&?G#+ 'Q'()*G0E8
6F&;6M&>()*G0E 6M#D&Q'(< 254488888888 N;A)/,+++++++&&&&&&&))))$$$>G$)-DDDDDDD99999&+?U*+))D+&)$M$$>G$)-D+&)F>0B'8
()*G0EN0H (,<2#NNN#######)))))) 88888888FFFF*+FF&&&&&&&HG(L '$DDDD&&&&&     -+++++CCCCCCC#> Oraccccllllllllee J/'''''''PPPPPPPDDDDDD-6)G?)!#CMCC&H (Oracle Part

Network) ,)-./0Q@@AAAAA,,,,,,,)-+&)QQQQQ@AA?????:&&&&((((()))))))VVVVVVV +++.....&&&&&&888888FFF******++++&&&&&&&)))))));;;;;;;:&&GGG''''''----''''''>>&&&&&''''''C#> OOOOOOOrracle E-Business 4V" >G(L
'M&G !"#%!#0<"$$$$$$$BBBBBBB;;;;;)*;;;//////,,,,,,2222222F+++++ 222;;;;;;;;HHHHHHHH''''''''::&&GGGG$$$'#224444444FFFFFR   ///"'''  // EEERRRRRPPPPPPP ((((((EEEnterpppprrrriiiisssseeeeeeee rrrrrrrreeeeeeesssourceeee ppllanniiiiinnnnnnngggg) Q@A+/++,FR+?A&/

,)-./0000000KKM&&&&''''+++++++++&&&&&&&&)))))))))/,,,,,))))))#>8F*NNNNNNNN;;;;AAA)/,+&)9;0**GGGGGGG,,,,,,<H'G(L ''''000000<<<<""((((((()))))))VVVVVVV ++++.....&G+<"HHHHHHH333+/,;A&'+&)$!" #$
20)???????DDDD'&?D888FFFFF****???????###DDDDDDJJJJJJJ-------3GGGGGGG6666666#)70<"+)))******0)3>+&)?F/> +&)))))))/////,)#>'<=== JJJJJJJJ-----$R999999'''''7QQQQQ@@@@@@@@AAAAAAAAGGGGGG@@@@@@@@LLLLLL''''''3333M3&,)-.////////0000000D<?BU$D
Q'+&)QQQQQQ@@@@@@@@AA??????:&&&&&&&88888888''''''**''''''''::::::& 88FFFFFFFF*,)- +&)))))QQQQQQQ@@AAAAAA? ::&(()V +.&Q';AAAAAAAA&''''NNNNNNNN#0<Q@A++++////++++,,,,,,@''''''MMM3333333HHHH>>>>>>&&&&&&&&''''''CC#######>)/T,&FN0
()))))))&E9&+G>>>>>>>!!"#######''''''NNCCCCCCCQQQQQQQ;W

++++M#######6666666/=>>>>//   :  GGGGGG;;;;;!!!!!!#'D<''&&&&&&&??????D (< 2542

000B'''''''   :&&&&))))****8FFA333   :::::::  20,0000000,,,0000000000000000 ,,,,&&0
KR A%!#@BB A''''@@@@@@@@FFFFF////++++++++   :  ,)-./0000000 4-$G6LDDD;;;<<<N444'7 9 :&++++////++++;;; ((((((OOOOOO<"(((((((BMMMMMM '''''''))      40%%%%%      

?U***+++++++))D+&&&&&)))))))    :  ;))..3333-------3 /I'7  3>EEE773))))&3-S/0)))77777   (+)))DDDDDDD+&&&))) 

         ???????BBBBUUUUUU??))))))))))))    -6  ''''------>>>$$$&&&''''''007777  (((007777 +++)))))D+&))))KKR AAA99/////;;;;++&&))))))) 

9:&''33333333'''''''JJJJJJ'''//++++++>&' :  333330000000 ???????'''''''  (((((((+++//''HHHHHH&&&&&&&&HHHHHHHH''''' 2555) 

KF-6SSSSSSSS/UX7777 :::  )))))******,,))////+++......&&&&&&???????3333333&&&&&DDDDDD((((((FFFFFFF#####;;;;SSS//HNNNNN,,,2222####GDDD666666))))))-+++++44444477 ((((477 BBBBBBBiiiioooommmetricccc SSSSeccccccuuurity Solutiiooooonn) 

   )))*******,,,,,,,,,,,,,,,,,,,//'00VVVVVVV+++++SSSS&J ((DDiiigiiiiiitaallllll VVVViiiiiddddddeeoo Recordinnnnnnngggg Syssssttttttteeeeemmmmmmm))))))) 

   )*,,9/;+&&)))))0000000<"9999999#####;;;;)%)%%%%H'67 (((((67 CCar PPPPaaaaaaarrrrkkkkkkiiiiiinnnnnnnggggggg Management System) 

   )*,,?3,?BD+&)GCA&-##+8F*G3F& (Access Control & Time Attendance) 
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>&',)-+&)FR+?A& :  Q@A? :&()V+.&;A&'G0?2'2FH<$&)$'G0E (Consulting) 

   J/I'&)*,, (Development) 

   ;:&G'-'+&) (Implementation) 

   $'/,$'B'8F*,:&)B>)/+.& (Support & Maintenance) 

()G$$$8:7-  9'8A1H,3EF98-./9'8 8@C'8,3EF98$

$

$
$
$ $ 8:7!"#$1.2$$$8$;>2?)>$)A&>#>?7+)C#> ,)-./01#-'2'3&14#56783)719 :&+/;$

1.4$$$0&'-C%I3-./C%D'!"#3'%!"#%19JK9<'LHD81 M, CM'N$

$
6:&8@'M>0<"N;A)/,D#,@D&HQ'+&)$@+-9EV+.&1?!#1Programmer 2;HN;A)/,D#,@D&HQ@A

9/;0:&G3L,8#JJF-G? /' (Web Application) )*,,9/;4!=#$-'?A&$:&@)/,1,)-./01#-'$G6L(19:&+/;       

+&)(Y-,/6->&'0:&@'A&0<";/>'<= 19 /;G+L,?3&D6A#>+&)C#>KR AQ A (User requirements collection), 

3-G?)&*@7?3&D6A#>+&)8F*##+8,,8#JJF-G? /' (Analysis and design), GC<H'8#JJF-G? /' 

   JI'&)*,, (Development) 

   ;:&G'-'+&) (Implementatioon) 

   $'/,$'B'8F*,:&)B>)/+.&&&&&& ((SSSSSSuuupport & Maintenance) 

()G$$$8:7-  9'8A1H,3EF98-./9'8        88888@@@@@@@CC'8,,33EEEEEEEEEFF999888

$ 88888:777777!!!!!!"""##$$1..22$$$$88888888$$$;>222?)>$)AAA&>>###>?7+)C###> ,)))----. ///01#######----''''''''22222222''''33333333&&&&&&&&14444444##55678888888833333333)719 :&&&++++++//+;;;;;

1.4 $$00&'-C%II33--------....../////CC%D'!!!!!!!"##3333333'''''%%!!!!!!"""""""###%%%%%%%1111119999999JJJJJJJKKKKK999999<<<<<<''''LLLLLLLHHHHHDDDDDD88888888111111       MMMMM,,,,,,,      CCCCCCMMMMMM''NN''''

6:&8@'M''>0<"N;A)/,D#,@D&HQ'+&)$@+---@+@+9EV+.&1?!#1Programmer 2;HN;A)/,D#,@D&H
/ : L - / / != $- A $: / - / - $ L( 9::&



4 

(Develop / Coding), 0;$#,8#JJF-G? /' (Testing), 9/;0:&G#+$&)()*+#,8#JJF-G? /' (User 

Manual) 8F*6-;6/=>8#JJF-G? /'GJ!"#Q A>&'9)-> (Production) 

1.5$$$O%193'%!"#78K9<'$-./0&'-C%I34,3O%193'%!"#78K9<'$

J'/+>&'0<"()V+.& :   ?BU0&?& -11112?H&D& 
6:&8@'M> :   Manager (Team D1) 

 8K'+ :   Development 

 

 J'/+>&'0<"()V+.& :   ?BU03/I'7    N HE)<  
 6:&8@'M> :   Manager (Team D2) 

 8K'+ :   Development 

 

1.6$$$8/N/PQ.'!"#7R@ 10@3'%$

(Y-,/6->&'$@+-9EV+.&6/=>86M3 /'0<"118 D-%B'&H'1JZEZ2555 %V>3 /'0<"15 6BF&?D1JZEZ2555  

G(L ')*H*G3F&)3D116 $/(;&@711 
 

1.7$$$Q106?78/53EFC8+,A?HM?I3CM'N4,39'87R@ 10@3'%C8+,SE833'%!"#LHD81 M, CM'N$

$$$$$$$$BCD7R@ 10@3'%5C9@AJK9<'$

3/6%B()*$>?7Q'+&)(Y-,/6->&' 

- GJ!"#EV+.&+&)0:&>&'0B+C/='6#'Q'+&)0:&2?)>+&)6/=>86MG)-"D6A'9'%V>$-='$B; 

- GJ!"#EV+.&+&)0:&8#JJF-G? /' 0<"Q AQ')*;/,#>?7+) 

- GJ!"#G)<H')R A+&)0:&>&')M3D+/'G(L '+FBMD2;HQ A0)/JH&+))M3D+/' 

- GJ!"#GJ-"D?3&D)R A8F*0/+.*Q'+&)J/I'&8#JJF-G? /' 

 

 3/6%B()*$>?7C#>+&)J/I'&)*,,9/;4!=# 

- GJ!"#F;)*H*G3F&8F*F;?3&D$RO@&HC#>CA#DRF 

Manual) 8F*6;6>6 8#JJFG? 'GJ#Q >&'9)> (Production)

1.5$$$O%193'%!"#78K9<' -./0&'-C%I34,,,,,,,3OOOOOOOO%193'%!"#78K9<'

J'/+>&'0<"()V+.& :   ?BU0&?&       --11112?H&D&&&&&&
6:&8@'M'> :   Manageerrrrrrr (Team D1) 

8K'+ :   Develooooooopppment

J'/+>&'0<"()V++.......&&&&&&&& :   ?BUUUUUUU0000003/I'7    NNNNNN   HHHEEEEEEEE)<<
6 :&8@'M''> :   MMMaanaaaaggggggggeeeerr ((((((TTTTTTeeeeeeeaammmm  DDD22222)))))))  

8K'''''''++++ ::::::    DDDDDDeeeeeevveellopmmmmmmmmeeeeeeennnnntttt

1.6$$$$888888/N/PQQ.....''''!!!!!!!"""""""###777777RRRRRRRR@       11111100000@33333'%$

((YYYYYYY-----,,,,,,,/////666-->&&&&&&&''$@@@@@++++++---@+++@ 9EV+.&6/=>866/6/ M3333 /''''''000000<"11111188888 DDDDD---%%%%%B''''''&&&&&&HHHHHH''''''''111JJZEZ2555 %V>>3333333//'''0<"15555555   6BFFFFFFFF&&&&&&&&&??????D1JZEZ255555555  

G(L ')**HHH*G3F&)3333333D1166666666 $$/(;&@711

1.7777777$$$QQQQQ100000006666666???????7777777888888/55553333EFC8+,,,,,,AAAAAAA?HHHHHHMMMMMMM?IIIIIII3CCCCMMM''N4444444,,3339999''8888887777777R@     1111110000@@@@@@@3'''%%%CCCCC8++++++,SSSSSSSEEEE833'%!"#LLLLLLLHHHHHHHDDDD88888881     MMMMMMM,,,,,,,      CCCCM'NM?

$$$$$$$$BBBBBBBCCCCCDDDDDD77777RRRRRRR@@@@@@       111111110000000@3'%5CCCCCCC9@AJK9<<<'''$

3/666%%%%%%%B()*$$$$$$$>>>>>>?????777777QQQQQQQ''''''+&&)))))(((((((YYYYYYY-,/6->&'
---- GJ!"#EEEEEEEVVV+++++++.......&&&&+++++++&&&&&&&&)))))))00000::::&&&&&&&>>>>&&&&&'''0BB++++CCCCCCC//='''''''66666666######''''''QQQQQ'''''+++++&&&&&&)))))))0000000:&&&&&&&22222222?????))>++++++&&&&&&)))))))666666///CCC// ====>>>>>>8888886666666666// MMMG))------""""DDDDDD6666666AAAAA'''''''9'%V>$$$$$$$------ =$-$-'''''''$$B;;;;;;;
- GJ!"#######EEEVVVV+++++++.&+&)))))0000000:&&&&&888###JJJJJJJJJJJJJFFFFFFF------GGGGGG???????      //////''''''' 000000<<<<<<"QQQQQQQ      AAAAAAQQQQQQ''''''))))******;;;;;;;///////,,,,,,,#####>>>>?77+)
- GGGGGJJJJJJJJ!!!!!!!"""""##G)<H')R AAAAAA++&)0:&>>&&&&&')))3DDDDDDD+++++/'''''''GGGGGG((((((((L''+FB/ MFFDDDDDDD222222;;;;;;HHHHHHQQQQQQ A0)/JJJJJJJHHH&+))))))33333D+/'
- GJ!"#GJ---D?3&D)R A8F*0///+.*Q'+&&&&&&)))))JJJJJJ/IIIIII'''''&8#JJF----G? /'
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- GJ!"#Q@A0B+?'Q'C/='6#'+&)9/;4!=#$&D&)%Q A>&')*,,N;A
- GJ!"#Q@A$&D&)%9/;J-DJ7Q,C#4!=#8F*)&H>&'()*3/6-$-'?A&##+9&+)*,,N;A 
- GJ!"#Q@A$&D&)%':&GCA&CA#DRF9&+N5F7Microsoft ExcelF>Q')*,,N;A 

 

1.8$$$T.!"#E'HQI'A/LHD81 A'99'87R@ 10@3'%C8+,SE833'%!"#LHD81 M, CM'N$

- $&D&)%':&?3&D)R A0<"N;AEV+.&8F*#,)D':&D&()*HB+67Q AQ'+&)0:&>&'9)->N;A 
- $&D&)%0:&>&'8F*3&>6/3)M3D+/,KR A#!"'@)!#?'Q'0<DN;A;< 
- $&D&)%0:&>&'#HRMS&HQ6A?3&D+;;/'C#>$S&3*+&)0:&>&'9)->N;A 
- G+-;0/+.*Q'+&)0:&>&'8F*D<?3&D :&'&OQ'$&H>&'0<"(Y-,/6-D&+H-">CV=' 

- N;A[V +?3&D)/,K-; #,Q'$M3'>&'0<"N;A)/,D#,@D&H 

- N;AG)<H')R A()*$,+&)U7+&)0:&>&'9)-> 

- N;AJ/I'&?3&DD<)*G,<H,3-'/H6M#6'G#>8F*6M#,)-./0 G M' ?3&D6)>6M#G3F& 4V" >G(L '
$M3'$:&?/O0<" M3HKF/+;/'Q@A>&'$:&G)L9FBFM3>N;A6&DG(A &@D&H 

GJ#Q@$&D&)%9;JDJQ,C#4#8F*)&H>&'()*36$'?&##+9&+)*,,N;
- GJ!"#Q@A$&D&)%':&GCA&CA#DRF9&+N5F7Microsoft ExcelF7F7 F>Q')*,,N;A

1.8$$$T.!"#E'HQI'A/LHD81 A'99'87R@       11000000@@@@@@@3'%%%%%CCCC8+,SE833'%!"#LHD81 M, CM'N

- $&D&)%':&?3&D)R A0<"N;AEV++.......&8F*#,)D''''''::&D&()*HB+67Q AQ'+&)0:&>&'9)->N;A
- $&D&)%0:&>&'8F*3&>66666//////333)M))3D+/,KR A#!"'/ @))))))!!!!!!######?'Q'0<DN;A;<
- $&D&)%0:&>&'#HRMHHS&HQQQQQQQ6666A?3&D+;;;;;;;;;;;;;/'C#>$SSSSSS&3*+&)0:&>&'9)->N;A
- G+-;0/+.*QQQ'''''''++++++++&)0:&>>>&&&&&&&'8F*D<????????333&&&DDD        ::&'&OQ'''''''$$$&H>&&&&'''''''000000<"(Y-,/6-D&+H--->CV='
- N;A[V +?3333&&&&&&&D)/,K------;;; ##,QQQQ''''''';A;A $$$$M33333'''''''>>>>>>>&''''0000<<<<<"NNNN;;;;;;A)))))))/,DDDDD######,,,,,@@@DDD&&&H
- NNNNNNN;AAAG)))<<<<<<< HHHHHHH''''''')))))))R AAAAAAA((((()**$$$$$$$$,,,,,,,,,++++++++&&&&&&&&)))))))UUUU77777++&))00000000:&&&&&&&>>>>&&&&&''''''999999))))))->>>>>>>
- NNNNNNN;;;;;;;AAAJ /II''''''''&&&&&&&??????33&DD<)*G,<H,33333333--------'/H6M66#6'G#>888FFFFFFF**6M#,)-./00 GGGGGGG       MMM'''''''' ?3&D6666666)))>6M#G3F& 4V" >G(L '

$M33'''''''$$$$$$$:::::&&&&??/OOOOOOO0000<<<<<""""""          3HKF/+;;;;;///''''''Q@A>&'$:&G)L9FBFMFF333>>>>>>>N;A6&DGG(((((((AAAAAA &@@@@@@@DDDDDD&HHHHHH



 !!"#$%$

!&'(")*+,!-./.*0"!"#123 1/456789 :;9<5/$

$
2.1$$$,!-./.*0"!"#123 1/456789 :;9<5/$

2.1.1$$$,=,=>?"@=;,/A;$BASP.NET)$

$ CDEDEDE$$$ASP.NET $
ASP.NET  !"#$% &'&()*+,-./01203'-$4516789 (Website) $451:"22(; $ <0'                   

(Web Application) :(=$451$7"/94;+ (Web Service) $>5 '+?4'.'@A BC"BD"8$'58$E/F$4;/9G (.NET 

Framework) 203'-&D)6F& /7"E%9 $>5 '/H?'I0DJ-G#ASP (Active Server Pages) :FK4?-#ASP.NET 

'0L'J=M<K<!A"$D;FJ-G#ASP :8?%0LB+"B$% &'&()*'0L':8G8?-BG0'")?-B+;L'$<;B#&D)6F& /7"E%9'0L'6DK
+/K-B#ASP.NET C@L'F-M.F?.FD1'N-'J-G#Common Language Runtime (CLR) 7@A B%,-M.KOP K2 03'-
+-F-/I$(!"GM<KQ-R-MDG56DK%*A/"B/01&D)D"8$'58$E/F$4;/9G#$<?' C# :(=VB.NET $>5 '8K'  [10], 

[11] 

 

 2.1.1.2$$$G-/%,-B-'C"B#ASP.NET$
G-/%,-B-'C"B#ASP.NET J=%,-B-'%*AS0AB$7;/9E$4"/9 (Server-Side) &D)M'+?4'C"BS0AB

6 ($"'89 (Client-Side) F*$451$1/-49$7"/9 (Web Browser) %,-.'K-%*A$2*)B/01O((02T9%*A6DKJ-GG-/
%,-B-'%-BS0AB$7;/9E$4"/9 $%?-'0L ' 7@A BOP K2 03'-$C*)' ,-+0AB./!"+ /;>898?-BU M'/P>C"B$%5G796E(9
CK" 4-FT//FD-%0A4U6> :(K4',-F-$G5164K%*A$7;/9E$4"/9 $F!A"S0AB6 ($"'89F*G-/$/*)GM<KB-'J-G$451
$1/-49$7"/9 6E(9$"G+-/ ASPX G5J=IPG:>(&D) Server Interpreter :(K4+?BO(%*A6DK+?BG(016>$>5 '
Q-R- HTML (Hypertext Markup Language)  [3] 

  

!&'(")*+,!-./.*0"!"123 1/456789 :;9<5/$

2.1$$$,!-./.*0"!"#123 1/456789 :;9<5/$

2.1.1$$$,=,=>?"@=;,/A;$BASP.NET)

CDEDEDE$$$ASP.NET

ASP.NET  !"#$% &'&())))))**+++++,-./0122222220333'-$4511116666789 (Website) $451:"22(; $ 
(Web Application) :(==$$44444451$7"//94444444;;;;;;+ (Webbbbbbbb SSeerrrrrrrrvvvvvvvice) $>5 '''''''++++4'..''''''@A BBBBC"BD"8$'58$E/F$4;/9G (.N

Framework) 203'-&&&&DDDDDD)6F&&&&&&     ////7"E%%%%%%%999 $>>>>>5 '''''///////HHH//'''''IIIIIII000000DDDJJJJJ------GGGGGG#AAAAASSSSSPPPPP (((((AAAAAAcccccttttive SSeeeeeeerrrrver Pages) :FK4?44-#ASP.N

'0L'J=M<K<!A"$$$$$DDDDDD;;;;FJ-----GGGGGGG#'0'0 AAAAAAASSSP :::::8888888???%%%%%%%%0LBBBBB+++++++"""""BBBB$$% &&&&&&&'''''''&&&&(((((())))))**''''''000 L'''''''::::::888GG88888'''00 ???---BBGGGGGGG000000''''""""""")))))))?-----B+;LLLLL''''$$$$$$$<<<<<<<;BBBBBBB#&&&&&&&D)))))666666F& /7"E%9'0L 00''0'0
+/K-B#ASP.NEEEEEETTTTTT C@L'''''''FFFFFFFF------MMMMMMM...FFF?F.FD1'N-------'''J-G#Commooonnnnnnn Languagggge RRRRRRRuuuuuuunnnnnntime (CCCCCCCLLLLLLR) 7@A B%,-M.KOP K2 03
+-F-///////II$(!!!!!!"""""GGGGM<<<<KKKQQQQQQQQ-------RRRRR-MMMMMDDDDDDGGG555555DGDG66666666DKK%*A/"B//////00111111&D)D"8$'58$E/FFFFFFF$4;/9G#$<<<<''''''' CCCCCCC#### ::::((((((((=======VVVVVVBBB.NNNNET $$$$$$$>>>>>>5 '8K'  [1

[11]

2.1.11.22$$$G-//%%%%%%%%,,,,-B-'C"B#AAAAAAAASSSSSSPP.NET

GGGGGGG-------////////%,-BBBBBB-'''''CCCCCCC"B#ASPPPPPPP.NET J=%,-B-'%*AS0AB$7;/9E$4"//99999999 (Serverrr--SSSiddddeee) &&&&&&&DDDDDDDD)MMMM'''''''+++++++?444''C"B
66       ($"'89 (89 Cliennnnnnnttttttt--Side) FFFFFFFF*****$$$$44444451111111$$$$$$$111111///---4444449$$$$$$$7777777"""""/////9 ((((WWWWWWeeeeeeeb BBBBBBrrrrrrroooooowwwwwwwssssseeeeeeerrrrr))) %%%%%%%,,,------.......'''''K-%*A$2**))))))BBBBBBB///0111OOO((02T9%*A66DDDDDDDKKKKJ-GG
%,-B-'%%%%%%%---BBBBBBSSSSSSS00000AAABBBBB$7;/9E$4""///////9999999 $%?-'0L ''' 7@A BBBBOP K2 00003''''--$$$$$CCCCCC*)''''''' ,-----++0AB...../!"""""+ ///;;; >>>>>>>>898?-BU MMMMMM'''''''////PPPPPP >>>>>>CCCCC"B$%5G796
CK"     4444-FT///////FFFFFFFDDDDDDD---%0A4UU6666666>>%0%0 :(K4',----FF---$G5$G$G164KKK%%%%%%*****AA$7;/9999EEEEEEE$44""""//9 $FFFFF!!!!!!AAA"SS0000SS0000SSBBB6 ($$"""""""'89FF*GGGGGGG----///////$$$$$/**** )GM<<KKKKBBBBBB-'J-G$
$1/-49999999$7"/999 6666666EEE((((9999999$""""GGGGGG+-/////// AAASPXXXXX GGGG555JJJJ=====IIIIIPGG:>>>>>>((((((&&&&&&&DDD) Serrrvvvvvvveeerr IIIIIIInnnttteeerrrppppppprrrretteeeeeerrrr :((((KKK44444+++++++BBBBBOO((%%%%%%*******AAAAAA66666DKKKKKKK+++BG(016>$
Q-RRR----- HHHHHHHHTMMMMMMML (Hyppeeeeeeerrrrrrrtttttteeeeeexxxxxxxtttttt  MMMMMMarrkkkkkkkkuuuuuuuppppppp    Language)  [3]
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6F7!"#$2.1   :+DBG-/%,-B-'C"B#ASP.NET /=.4?-B$7;/9E$4"/9 :(=6 ($"'89  [14] 

 

$ 2.1.1.3$$$ASPX$
 ASPX $>5 '<!A"/P>:116E(9C"B.'K-:11E"/9F ASP.NET &D)%0A46>:(K4M'6E(9J=F*/.0+
:11 HTML ./!" XHTML 7@A BM<KG,-G01/P>:11E"/9F ./!" $'!L".-M'.'K-$451 :(=M'+?4'C"B& KD
'0L' "-JJ=")P?M'.'K-$D*)4G0'M':%5G (Tag) ./!" 1(5"G (Block) <% -- /.0+%*AM<K -- %> (&D)M'
G/V*'*L J= (K-)G01$% &'&()*%*AM<K2 03'-$451 ")?-B PHP :(= JSP) ./!":)G")P?M'.'K-& KD""GF-
8?-B.-G (Code behind) 7@A BASP.NET /"B/01G-/$C*)'& KDM'1//%0D$D*)4G0'%0LB.FDM'6E(9 
ASPX :8?4;T*$C*)'& KD")P?M'.'K-$D*)4G0''0L'$>5 '4;T*%*A6F?:'=',-M'G-/$C*)'  [11] 

 

CDEDC$$$G92G*, >94@=;,/A;$BHIJKLM$NLJIODPQR$S$HNDPQRT$
VB.NET  !"#Q-R-&>/:G/F$<;B4 08IH%,-B-'1'D"8$'58$E/F$4;/9G $>5 '$% &'&()*+,-./01

M'G-/+/K-B&>/:G/F1'/=11>W;108;G-/6F& /7"E%9 4;'&D4+9 (Microsoft Windows) +/K-B$451
:"22(;$ <0' :(=$451$7"/94;+ &D)G-/+/K-B&>/:G/FM' VB.NET '0L' J=$>5 'G-/$(!"G$ /!A"BF!"
8?-BU F-""G:11.'K-J"C"B&>/:G/F%*A$/-J=+/K-B &D)F*4;4 03'-G-/F-J-GQ-R-4;<4($1+;G 

(Visual Basic) :(=/-GN-'Q-R-F-J-GQ-R-$1+;G (BASIC) IPG""G:11M.KF* 4-F+-F-/IM'G-/

6666666FFFFF7777!!!!!!!""##$2222222...1   ::::::+DBBBBBBBBGG-/%,-B-'''''CC"B#ASP.NET /=.444444??????---B$7;/9E$$4444444"""""/9 ::::((((((((==666666        (((((($$$$$""'''''''89999  [14]

2.1.1.33$$$ASSPPPPPPPPXX

AAAAAASSSSSSSPPX $$$$$$>>>55 ''''''<<<<<!!!A"/P>::11111111111116E(9C"B.'K-:11E"/9F ASP.NNNNNNNNEEEEEEEET &D))%%%%%%%0A4666666>:((((KKKKKKK44444MM''6666666EEEEEEE((((((9JJJJJ=F*/%%00
:1111111111 HHHHTTTTMLLLL  ./!"""""""" XXHTMMMMMLLLLLLLL 7777777@@@@@@AAA BBBBBBBMMMMMMM<<<<<KKKKKKG ,,GG----GGG0001111111//////PPPPPPP>>>>>:::::::1111111EEEEEE"/99999FFFFF00 ....../!!!!!""""""" $'''!!!LLL"""".------MMMM'.'K--$$$$$$4444455555551 ::::::((((((=M'''++++++44444'''''''C"B&
'0L''0'0 "--JJJJJJJJJJJJJJ==="""""""))))))))PPPPPP ????MMMM'.'K-$D*)))))))4G0G'M':::::%5GGG0 (Taggg))) ...//////!!!!!"" 1111111(((55""""G (((((Blooooock) <<<<%%%%%%% -- /..000++++++%%%%%%%*****AAAMMMMMM<<<KKKK -- %> (&D)
G/VVV****'''''''***L J= (((KKKKKK-----)))))))GGGGGGG00000GGGG111$%   &&&&&&&&'&()*%*AM<<<<<KKK2 0003333'-$4511111000 ")?-BBB PPPPPPHHHHPP :::((((= JJSP) ...../////!!!"::::)))))))GGGGGGG""""))))P????))M'.'K-------&&&&& KD""G
8?-B.....-G (CCCCCCCooooode bbbbbbbeeeeehhhhhhiinddddd)))))))) 7@A BAAAASSSPPP.NNNNEEEET ///"""BBBB/01G-////$$C*))))''&&&  KKKKKDDDDDMMM'''''''1111//////%%%%%%000000DDDDDD$$$$DDD******)444444GGG0GG'%00 LLLLLLB....FFFFDM'6%0%0
ASPPPPXXXXXX ::::::8?4444444;;;;;TTT***** $C*)'&&&     KKKKKDDDDDD""""""")))))))PPPPPPP??MMMMMMM'''''.'''''KKKKKK-------$$$$$$$DDDDDDDD*))))4G0GG''00 L'$>5 '4;T*%*A6F'0'0 ?FF:::'''''''======='''''''',,,,,---MMMM''''''GGGGGGG--------//////$$$$$$$CCCCC****)'  [11]]]

CDEDCC$$$$$G92G*,      >>>>>>>999999994@@=======;;;;;;;,,,,,,///////AAA;;;;;$BHIIIJJJJJKKKKLM$NLJIODPPPPPQQQQQRRRR SSS$HHHHHNNNDPQRT
VB.NET  !"#Q-R-&>>/////:::::::GGGGGGG//////FFFFFF$<;B4 00088888IHH% ,-BBBBB-'1''''''''DDDDDD"""""""8888888$$$$$$'''558$E/F$4;/9G $>5 '$% &'&()*+,-.

M'G-/+/K-B&>/:G/F1'/=11>W;108;G-/6F& /7"E%9 4;'&D4+9 (Microsoft Windows) +/K-B
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203'-&>/:G/F$<;B4 08IH")?-B:%KJ/;B (Object-Oriented Programming) :(=/"B/01G-/""G:11
DK4))P$"5F:"( (Unified Modeling Language)  [8], [18] 

 

2.1.3$$$@=;,/A;,U6V,G96W4$BDPQR$XYLZ[\]Y^T$

2.1.3DE$$$.NET Framework$
 .NET Framework  !" :2(8E"/9F+,-./01203'-7"E89:4/9203'-C@L'&D)6F& /7"E%9 
&D)/"B/01Q-R->/=$Q%D"8$'58 (.NET) F-GG4?- 40 Q-R- F*6(1/-/*  (Library) $>5 'J,-'4'F-G
+,-./01G-/$C*)'&>/:G/F /4FI@BJ0DG-/G-/D,-$';'G-/C"B&>/:G/F1'D"8$'58$E/F$4;/9G &D)
6(1/-/*'0L'6DK/4FI@B+?4'8?">/=+-'G01OP KM<K (User Interface) G-/$<!A"F8?"N-'CK"FP( (Database 

Connection) 4;%)-G-/$CK-/.0+(01 (Cryptography) "0(G"/;%@F (Algorithm) G-/$<!A"F8?"$ /!"C?-)
 "F2;4$8"/9 :(=G-/203'-$451:"22(;$ <0'  [2] 

 

 
 

6F7!"#$2.2   :+DB"B 9>/=G"12!L'N-'M'G-/203'-&>/:G/F1'#.NET Framework  [2] 

 

$ CDED_DC$$$G-/%,-B-'C"B&>/:G/F1'.NET Framework$
&>/:G/F%*A$C*)'1'D"8$'58$E/F$4;/9G %,-B-'1'+Q-2:4D(K"F%*AJ 0DG-/&D) Common 

Language Runtime (CLR) 7@A B$>5 '+?4'.'@A BM'D"8$'58$E/F$4;/9G &D) CLR '0L'$8/* )F
+Q-2:4D(K"F$+F!"' %,-M.KOP K2 03'-6F?8K"B ,-'@BI@B 4-F+-F-/I%*A:8G8?-B/=.4?-B.'?4)
>/=F4(O(8?-BU :(= CLR ) 0BM.K1/;G-/DK-'G(6G/=11 4-F>("DQ0) G-/1/;.-/.'?4) 4-FJ,- 
:(=Exception handling D"8$'58$E/F$4;/9G'0L'""G:11F-$2!A"M.KG-/203'-7"E89:4/9B?-) /4D$/54 

:(=>("DQ0)C@L'G4?-$D;F  [2] 

D4))P$"F:"( (Unified Modeling Language)  [8], [18]

2.1.3$$$@=;,/A;,U6V,G96W4$BDPQR$XYLZ[\]]]YYYYYYY^̂̂̂̂̂TTTTTTTT$

2.1.3DE$$$.NET Framework

.NET Framework  !" :2(8EEEEE""""""/9F+,-..//////001203'-7"E89:4/9203'-C@L'&D)6F& /7"
&D)/"B/01Q-R->/=$Q%D"8$'58 (.NEEEEEEET) F-GG4?- 44444440 Q-R- F*6(1/-/* (Library) $>5 'J,-'4'F
+,-./01G-/$C*)'&>/:G/F /4FI@BJ0DDDDDDDG-/G-/D,-$';''GGGGGGGG-/C"B&>/:G/F1'D"8$'58$E/F$4;/9G
6(1/-/*'0L 0'6DK/4FI@B+'0'0 ++4'8?">/=+++++-----'G0GG1OP KM<<<<<K0   (<<K User Innnnntterface) G-/$<!A"F8?88"N-'CK"FP( (Datab

Connection) 4;%)-G-/$CCCK------///.0+(011111 (Cryptooooooooggggrraappppphhhhhhhhy) "0(G"""""""//;%@F (((((((AAAAAAllggorithm) G-/$<!A"F8?88"$ /!"C
 "F2;4$8"/9 :(=G-//////22222203'-$$$$$44444445511111:"22222222222(;$$$$      <<<<<<<0''  [[[[[[2222]] 

6F77!"#$2222222...2   ::::::+++++++DDDDDBBB"BBBB        9>>>/=GGGG"""111222!!!!!!!L !!!!''''N-''''''MMMMMM''''GG-/203333''---&&&&&&&>>>>//:::GGGGG/FFFFFF1111'#....NNNNNNNEEEETTTTTT Frrrrrraaaaameworrrkkkk  kk [2]

$ CDED_DC$$$GGGG-----///////%%,-B-'''''CCCCCC""""""BBBBBB&&&&&&&>>>>>>//////::::::GGGGGGG/////FFFF111'..NNNEEEETTTT FFFFFFFrrrrrrraaaaaammmmmmmeeeeeewwwwwwoooooorrrrrkkkkkkk

&>/::GGGGGGGG/F%%%%%*****A$$$$$$$CCCCCCC*)))'''''''1'DDD""""8$'555588$EEEEE///FFFFF$$$$$4444;;;;///99999GGG %%%%%,,,,,,-B-'1'+++++++QQ-222:::::::4DDDDDD(((((((KKKKK"""F%%%%%%******AJJJ0DG-/&DDD) Comm

Language Runtime (CLR))))) 77777@A BBBBBB$>5 '++++++++4'.'''''@@@@@@AA BM'DDDDDDDD"""""888888$$$$$$''''''''555555558$E/F$4;/9G &D) CLR '0L'$8/*
+Q-2:4D(K"F$+F!"' %,-M.KOP K2 03'-6F?F8K"B ,-'@BI@B 4-F+-F-/I%*A:8G8?8-B/=.4?-B.'
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$ CDED_D_$$$$4"/9<0'C"B.NET Framework %*AM<KM'G-/>W;108;B-'$
$ M'G-/>W;108;B-'$(!"GM<K#.NET Framework 4.0 %*AF-2/K"FG01#Visual Studio .NET 2010 

$

;565<!"#$2.1$$$:+DB$4"/9<0'C"B.NET Framework %*A6F& /7"E%96DK>(?")""GF- 
        CK"FP("02$D%(?-+HD#V#4 0'%*A#6 G0')-)'#2.X.2555  [19] 

 

,G=6W2:/$ ,*`!"#,G=6W2:/$ G:/!"#7*a=0$ ,G=6W2:/HIJKLM$bcKdI]$

1.0 1.0.3705.0 13 GHFQ-20'T9 2545 Visual Studio .NET 

1.1 1.1.4322.573 24 $FR-)' 2546 Visual Studio .NET 2003 

2.0 2.0.50727.42 7 2YXJ;G-)' 2548 Visual Studio .NET 2005 

3.0 3.0.4506.30 6 2YXJ;G-)' 2549  

3.5 3.5.21022.8 19 2YXJ;G-)' 2550 Visual Studio .NET 2008 

4.0 4.0.30319.1 12 $FR-)' 2553 Visual Studio .NET 2010 

4.5 4.5.50709.17929 15 +;B.- F 2555 Visual Studio .NET 2012 

CDEDe$$$,=>-9G)=*$S$f5'5>= g5V,29<.-6<>635<$BbcYKOcKY[d$hK[Yi$jLklKLl[m$bhjT$
SQL $>5 'Q-R-+"1I-F%*A';)FF-G%*A+HDC"BG-/J0DG-/N-'CK"FP( +,-./01+/K-B :GK6C (1#

:(=$/*)GM<KN-'CK"FP( &D)M<KF-8/N-'C"B:"'7*  (ANSI) :(= 6"$"+&" (ISO) M<K1'/=11
N-'CK"FP($<;B+0F20'T9:(=$>5 '/=11$>; D (Open system) .F-)I@B$/-+-F-/IM<K ,-+0AB SQL G01
N-'CK"FP(<';DMDG56DK :(= ,-+0ABB-'$D*)4G0'$F!A"+0ABB-'O?-'/=11N-'CK"FP(%*A:8G8?-BG0'J=6DK 
O((02T9$.F!"'G0' %,-M.K$/-+-F-/I$(!"GM<KN-'CK"FP( <';DMDG56DK&D)6F?8;D)@DG01N-'CK"FP(MD
N-'CK"FP(.'@A B '"GJ-G'*L :(K4 SQL ) 0B$>5 '<!A"&>/:G/FN-'CK"FP( 7@A B&>/:G/F SQL $>5 '
&>/:G/FN-'CK"FP(%*AF*& /B+/K-BC"BQ-R-%*A$CK-MJB?-) 6F?7017K"' F*>/=+;%T;Q-2G-/%,-B-'+PB 

+-F-/I%,-B-'%*A7017K"'6DK&D)M<K ,-+0AB$2*)B6F?G*A ,-+0AB &>/:G/F SQL J@B$.F-=%*AJ=M<KG01/=11
N-'CK"FP($<;B+0F20'T9 (Relational Database)  [5], [17] 

 

 

M'G-/>W18B-'$("GM<#.NET Framework 4.0 %F-2/"FG1#Visual Studio .NET 201

;565<!"#$2.1$$$:+DB$4"/9<0'C"B<0<0 .NEEEEEEETTTTT FFFFFFFFrramework %*A6F& /7"E%96DK>(%9%9 ?((")""GF-
        CK"FP("02$D%(?-+HD#VVVVVVVV#40'%%%%%%%*****A#6 G0')-)'#2.X.2555  [19]

,G=6W2:/ ,*`!"#,G=6W2:/ G:/!"#7777777***a=0 ,G=6W2:/HIJKLM$bcKdI]

1.0 1.0.3705.0 13 GHFQ-20'TT9999999 222222545 Visual Studio .NET

1.1 1.1.4322.573 24 $$$FFFFFFFRRRRRRR----)' 2546666666 Visual Studio .NET 2003

2.0 2.00......555555500727777777....44422222 7 2YYYXXXXXXJJJJJJ;;G-)' 2544448888888 Viisssuuuuuual Studio .NET 2005

3.0 333333..0000.....4444444550666...333333330000000 6666  222YYYYYYXXXXJJJJ;GGGGG----))))'''' 222222555555444999999

3.5 3....55555555.......222222221111111002222.8 19 2YXJ;G-))))'''''''' 2550 VVVVVVVViiiiiiissssssual Stuuudddddddiiiiio .NET 2008

4.0 4444444.000..333333000000031111199999.1 12 $FR-)' 25555533333 VViiiiiissssssuuuuualllllll  SSSSSSSSStttttttuuuuuuddddddiiiiio .NETTTTTTT 222010

44444444.55  44444444.5.5000007777777709.17929 15 +;B.- F 25555 VVVVVVVViiiiisualllll SSSSSSStttttuuuuuuddddddddiiiiiiiioooooo .NNNNNNNEEEEEEET 2012

CCCCDDDDEEEEDe$$$,=>-9G)=*****$SSSSSS$f5'5>>>>========  g5V,29<.-6<>635< BbcYKOcKY[d$hhhhhhKKKKKKK[Yi$jLLkkkkkkklllllKKKKKKLl[m$bhjT
SSSSSSQQQQQQQLLLLLLL  $>>5 'Q-R-+++++++""""""1111IIIIIII-FFF%%**A''';;;)FFFFFFFFF-GGG%%%%%%%*A++++HDDDDDDDCCCCC"BGGGGG-/JJJ000000DDDGGG----/N------''''''CK"FP( +,----.......///////000111111++++++/////KKKK----BBBBB ::GK6C

:(=$$$$$///////*)))))GGM<<<<<<KKKKKKKKNNNNNNN-------''''CK"FP( &&&&&&&D)M<KF-----8////N-'C"""""BB:"""""""'''''7777777*******  ((((((AAAAANSSSSSI) :(= 6666666""$"+&&&&""""""""  ((((((((IIIIIIISSSSSOOOOO)))))) MMMMMMM<<<<K1'/=
N-'CCCCCCCKKKKKK"""""""FFFFFFFPPP((((((($$$$$$$<<<<<<<;BB+++++++00000FFFFFFF20'TTTTT9999999:::::::(=$>5 '/======111111$>; D (OOOOOOppppen syyyyyyysssssttteem))   .FFFF-)I@B$$$////////-++++++++--------FFFFFFF-----//////IMMMMMMM<<<<<<<K      ,--+++++++000000AAA000000B SQL

N-''''CCCCCCCCKK"""FP(<<<<<<<'''';;;DMMMDDDDDDDGGGGGG5555555GGG6666666DDDDDDDKK :(((========      ,-+0AABB-'$D*)4G0GG'$F!A"+00 00BB-'O?-'//////========111111111NNNNNNN-------''''''CCCCCCCKKK"FP((%%%%%%%%******A:8G8888888?88----BBG0'J=0
O((((000002222TTTT999999$$$$$$$$.....FFFF!!!!!!"'G0GG''''''' %%%%%,,,,,------MMMMMMM.........KKKKKKKK$$$$$$/////------++++---FF---//////IIIIIIII$$$$$$$(((((((!"""""GGGGGMM<<<KNNNNN--'''CCCK""""""FFFFFFFFPP(((((((( <<<<<''';;;;;DDDDDDMMMMMMMMDDDDDDDGGGGGGG55555DGGGD 6666666DDDDDDDKKKKK&&&&&&DD)))))))6666666FF?FF8;D)@DDDDDDGGGG0GG1111111N--------''CK"FP(0
N-'CCCCCCKKKKKK"FP(.'@A B '''''''""""GJ-GGGGG'''''*LL :::(((((KKK444444 SSSSSSSQQQQQQQLLLLLLL  ))))))) 000BBBBBB$$$$>>>>>>5 ''''''<<<<<!!!A""""""&>>>>>>>////////::::::GGGGGGG///FN-'''CK"FP(((((((( 7@@@A BBBBBBB&>/:G/FF SSQL $>
&>/::::::GG//FFNNNNNNN---'''''''CCCCCKKKKKK"FP(%*******AAFFFFF******&&&&&&& /B+++++++///KKKK-BC"""""""BBBBBQQQQQ----RRRRR-%*AA$CK------MMMMMMJJJJJJBBBBB?----) 6F?7777777700017K"''''''' FFFFFF*******>>>>/=++;;;%%%%%%%TTTTTT;QQQQQ-----22222GGGG------/%,-B-'
+-F-/I%,-B-'%*A7017K"'6DK&D)MMMMM<<<KKKKKKK  ,,,,,,,-+000B$222***)))))BBBBB666666FFFF?FGGGGG*****AA ,-+0ABB &&&&&&&>>>>>>>/:G/F SQL J@B$.F-=%*AJ=M<KG0G1/=
N-'CK"FP($<;B+0F20'T9 (T9 Relational Database)  [5], [17]
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2.1.5$$$,=)nA4oW $BpJikOqY]k]KJ$rLsLbOYItc$S$prpuT$

$ 2.1.5.1$$$AJAX 

 AJAX  !" $% '; M'G-/203'-$451:"22(;$ <0'$2!A"M.K%0LB.'K-$451$2J6F?8K"B&.(DM.F?
%HG /0L B%*AF*G-/$>(*A)':>(B &D)G-//01+?BCK"FP(M'Z-G.(0B +-F-/I&8K8"1G01OP KM<K6DK%0'%* <?4)
%,-M.K$2;AFG-/8"1+'"B  4-F/4D$/54 :(=G-/M<KB-'&D)/4F  [9] 

 

 2.1.5.2   & /B+/K-BC"BAJAX 

& /B+/K-BC"B AJAX 8?-BJ-G$451:"2(;$ <0'%0A46> $'!A"BJ-GF*G-/$2;AF AJAX engine %-B
S0AB6 ($"'89 &D)#AJAX engine '*L  ")P?/=.4?-B+?4'8?">/=+-'G01OP KM<K :(=$7;/9E$4"/9 7@A BF"B4?-
$>5 'G-/%,-B-'%*A6 ($"'89 G-/%,-B-'8?-BUC"BOP KM<K &>/:G/F6>$/*)G AJAX engine C@L'F-:%'%*A
G-//K"BC".'K-$451J-G$7;/9E$4"/9&D)8/B :(=M<K& /B+/K-BCK"FP(:11 XML (Extensible Markup 

Language) M'G-/C')K-)CK"FP(/=.4?-B$7;/9E$4"/9 :(=AJAX engine $F!A"$4511/-4$7"/9%,-G-//K"B
C"CK"FP(J-G$7;/9E$4"/9 7@A B:'4 ;D'*L M<KM'G-/:GK>0[.-G-/.)HD<=B0GG-/%,-B-'C"BOP KM<K  [9] 

 

 
 

6F7!"#$2.3   :+DB:O'Q-2& /B+/K-BC"B AJAX  [13] 

2.1.5.1$$$AJAX

AJAX  !" $% '; M'G-/203'-$451::"22(;$ <0'$2!A"M.K%0LB.'K-%0%0 $451$2J6F?F8K"B&.(DM
%HG /0L B%*AF*G-/$>(*A)':>(B &D)G-//01+++BCCCKKKK"""""FFFFFPPP(((M'Z-G.(0B +-F-/I&8K8"1G0GG1OP KM<K6DK0 %0'%* <<
%,-M.K$2;A;;FG-/8"1+'"B  4-F/4D$/54 :((=======GGG--/MMM<<<<<<<KKKB-'&D)/4F  [9] 

2.1.5.2   & /B+/K-BC"BAJAXX

& /B+/K-BC"B AJAX 8?-BJ--GGGGGGG$451:"2(;$ <0''''''%%%%0<0<0 A46>%0%0 $'!A"BJ-GF*G-/$2;;;F AJAX engine 

S0AB6 ($"'89 &D)#AJAX engine '''''**L "))P??//=.444?----BB+?4'8?"""">>>>>>>/=+-'G0GG1OP KM<K0 :(=$7;/9E$4"/9 7@A BF"
$>5 'G-/%,-B-'%*A6 ($"'''''8888889 G-/%,----BBBBB-'8?88--BBUUUUUUUCCCCC""BBBOOOOOOOPPPPPP KKMM<K &>>///:::::::G/F6666>>>>>>>$$$$$$///*)G AJAX engine C@L'F-:%
G-//K"BC".'K-$451JJ------GGGG$77;;//999EEEEEEE$$$$$4444""//99&&DDDDDD))))))8888//////BBBBB ::::(((((=======MMMM<<<<<KK&&&&&&&     /BBB++++++///KK-BBCCCCCCKK"""""FFPP((::111111111111 XML (Extensible Mark

Language) MMMMMMM'''''''''GG-//////CCCCC'''''''''')))))KKKKKKK-))CCCCCK"""""""FFFFFFFPPPPPPP(((//////====....44??????4--BB$$$$$$7777777;////999EEEEEE$$$$$44444"""""""////9999 ::::((===AAAAAAJAAAAAAAXXXXXX  eeeeeeennnnnnnggggggiinnee $$$$$$FFFFFFFF!!A"""""""$$$$4445555555111111111////////-4$7"/9%,-G-//K
C"CK"FP(J-G$77777;;;;;/9EE$$444444""""""/////999999 777@@@@@@AAAA BBBB::''4 ;;D'**LL MM<<<<<<<KKKKKKKKMMM'G-/:GK:G>0[.......--GG-/.))HHDD<======BBBBBB00000GGGGGGGGGGG-//%,-BBBBB-------''C"BOP KM<KK   << [9]
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2.1.5.3   $>/*)1$%*)1G-/%,-B-'/=.4?-B$451:"22(;$ <0':11%0A46>#:(=:11%*AM<KAJAX 

G-/%,-B-'C"B$451:"22(;$ <0':11%0A46>'0L' &D)>G8;:(K4$F!A"OP KM<K% ,-G-//K"BC"CK"FP(
(Request) J-G$7;/9E$4"/9 804$451$1/-49$7"/9J=%,-G-/+?BCK"FP(G-//K"BC"&D)M<K&2/&% "( HTTP 

(HyperText Transfer Protocol) $2!A"8;D8?"G01$451$7;/9E$4"/9  :(=%*A$451$7;/9E$4"/9J=%,-G-/
>/=F4(O(J-GG-//K"BC"%*A6DK/01 :(=+?BO((02T9 (Response) $>5 '.'K- HTML G(016>M.KOP KM<K 
4;T*G-/CK-B8K'$>5 '4;T*G-/:11G-//K"BC":(=G-/8"1/01 (Request and Response) 7@A BOP KM<K8K"B/"
/=.4?-B%*A$7;/9E$4"/9>/=F4(O(")P? $>5 '.(0GG-/%,-B-':11 Synchronous :8?G-/%,-B-'C"B$451
:"22(;$ <0'%*AM<K$% '; AJAX $>5 'G-/%,-B-':11 Asynchronous ./!"G-/8;D8?"+!A"+-/:116F?
8?"$'!A"B &D)$7;/9E$4"/9J=%,-G-/+?BO((02T9$>5 '$451$2JM.KOP KM<K%0'%*&D)6F?8K"B/"M.K>/=F4(O(
$+/5JG?"' .(0BJ-G'0L'$451$2J%*AOP KM<K6DK/01J=%,-G-/D@BCK"FP(M'+?4'8?-BU%*.(0B ./!"D@BCK"FP(G5
8?"$F!A"OP KM<K8K"BG-/$%?-'0L' (%,-B-'")P?$1!L"B.(0B)  [9] 

 
 

6F7!"#$2.4   :+DB:O'Q-2$>/*)1$%*)1G-/%,-B-'/=.4?-B$451:"22(;$ <0':11%0A46># 
   :(=:11%*AM<KAJAX  [9] 

G-/%-B-'C"B$41:"22($ <':11%46>% '' &D)>G8:(4$F"OPM<%-G-//"BC"C"
(Request) J-G$7;/9E$4"/9 804$451$1/-49$7"/9J=%,-G-/++BCK"FP(G-//K"BC"&D)M<K&2/&% "( HT

(HyperText Transfer Protocol) $2!A"8;DDDDDDD888888??????"""""G01$451$7;/9E$4"/90 :(=%*A$451$7;/9E$4"/9J=%,-G
>/=F4(O(J-GG-//K"BC"%*A6DK/01 :(=+?BBBBBBBOO((0002222222T9 (T9 Response) $>5 '.'K- HTML G(016>M.KOP
4;T*G-/CK-B8K'$>5 '4;T*G-/:11G-//K"BC""""::::::(=G-/8888888""1/01 (Request and Response) 7@A BOP KM<K8K"B
/=.4?-B%*A$7;/9E$4"/9>/=F4(O(")P?)) $>5 '''''''.(0GG-/%,,-------BBBBBB-':11 Synchronous :8?G-/%,-B-'C"B$
:"22(;$ <0'%*AM<K$% '; AJAX $>5 ''GGGGGGG-/%,-B-':11 AAAAAAAAsynchronous ./!"G-/8;D8?88"+!A"+-/:11
8?"$'!A"B &D)$7;/9E$4"/9J=%,-G-/+++BBBBBBBBO((02T9$$$>>>>>5 '$451$2JJJJJJJM.KOP KM<K%0'%*&D)6F?F8K"B/"M.K>/=F4(
$+/5JGGG"' .(0BJ-G'0L'$4445111111$2J%*AOOOOOOOPPPPPPP KKKKKKMMMMMM<K6DK/011111JJJJJ==%%%,,,,,--------G-/D@BCCCCCCCKKKKK""""FP(M''''''++++++++4'8?-BU%*.(0B ./!"D@BCK"FP
8?"$F!A"OP KM<K8K"BG-/$%%%?%%------'0L''0'0  (%%%%%,,,-------BBBBB-'")))))))PPPPP?)))$$$$$$11111!!L""""BBBB.......(((00000BBBBBB))))))  [[[[99999]]]]]
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2.1.6$$$,=,=>?"@=;,/A;$,=)nA4oW $-=/.!6*!F*-9;$BpbvDPQR$pwLx$y]kcY]M$R]]M^IcT$
 Ajax Control Toolkit  !"#<HD804 41 HF+?4'$+/;FM<KB-'M'&>/:G/F Microsoft Visual 

Studio +,-./01 ASP.NET >/=G"1DK4)<HD804 41 HFF-GG4?- 40 804 41 HF %*A+-F-/IM<K+/K-B$451
:"22(;$ <0'%*A/"B/01G-/M<KAJAX $2!A"$2;AF 4-F+-F-/IC"B$451M'G-/M<KB-'#G-/:+DBO(#####
G-/8"1+'"B :(=G-/&8K8"1OP KM<K%*AF*>/=+;%T;Q-2+PBC@L'  [16] 

 

 
 

6F7!"#$2.5   :+DB<HD804 41 HF+,-./01Ajax Control Toolkit $4"/9<0'#4.1.60623 

$

$

$

$

$

Ajax Control Toolkit  "#<HD84 41 HF+4'$+/FM<B-'M'&>/:G/F Microsoft Vis

Studio +,-./01 ASP.NET >/=G"1DK4)<HD8044  41 HFF-GG4?4- 40 804 41 HF %*A+-F-/IM<K+/K-B
:"22(;$ <0'%*A/"B/01G-/M<KA<K<K JAX $2!A"$$2222222;;;;AAAAAFFFFFF   4-F+-F-/IC"B$451M'G-/M<KB-'#G-/:+DB
G-/8"1+'"B :(=G-/&8K8"1OP KM<K%*AF*>/=====+++;;;;;%%T;;QQQQQ---2+PBC@L'  [16]

6F7!""##$22222222.555555    ::+DBBBBB<<<<<<<HHDDDDD8800000044      44444441111111      HHHFFFFFFF++++++,,,,,----......//////00000111111AAAAAAAAjjjjjjjaaaaxxxx CCCCCCCCoooooonnnnnnttttttrrrrooll TTooooooooolllllkkkiitt $$44""""""""//////9<<<<0000000''''#4..11.60662222333333



13

2.1.7$$$zV.-6o=U!W$G92G*>;F@9.=$B{IOY]J]|c$HIJKLM$bcKdI]T$
 Visual Studio  !" &>/:G/F>/=)HG897"E89:4/9" ,-'4) 4-F+=D4GM.K:G?'0G203'-
&>/:G/F "F2;4$8"/9M'G-/203'-7"E89:4/9 7@A B>/G8;:(K4>/=G"1DK4) Source code editor, 

Compiler ./!" Interpreter ./!"%0LB+"B, Build automation tools :(=Debugger <?4)'0G203'-
7"E89:4/9203'-&>/:G/F "F2;4$8"/9 $4516789 $451:"22(;$ <0'#:(=$451$7"/94;+ /=11%*A/"B/01
G-/%,-B-''0L'F*6F& /7"E%9 4;'&D4+9 (Windows) 4;'&D4+9&F1-)(9 (Windows Mobile) 4;'&D4+9
&E' (Windows Phone) :(=$451$1/-49$7"/9  4;<4(+8PD;&"'0L'+-F-/IM<KQ-R-&>/:G/F%*A$>5 '
Q-R-D"8$'58 M'&>/:G/F$D*)4G0' $<?' VB.NET,  C++,  C#,  J#  $>5 '8K' :(=+-F-/I%,-B-'&D)
M<K%/02)-G//?4FG0'G01OP K"!A'M'G(H?F&D)M<K#Team Foundation Server  [7] 

 

 
 

6F7!"#$2.6   :+DB+?4'8?">/=+-'G/-E; GG01OP KM<K (Graphical User Interface)  

  &>/:G/F Microsoft Visual Studio 2010 Professional 

 

 

 

Visual Studio  " &>/:G/F>/=)HG87"E8:4/"-'4) 4-F+=D4GM.:G'G23
&>/:G/F "F2;4$8"/9M'G-/203'-7"E89::44/9 7@A B>/G8;:(K4>/=G"1DK4) Source code edi

Compiler ./!" Interpreter ./!"%0L%0%0B+"B00 , BBBBBBuuuuuiiiillllllddd automation tools :(=Debugger <?4)'0G203
7"E89:4/9203'-&>/:G/F "F2;4$8"/9 $4455511111166788899999 $$$451:"22(;$ <0'#:(=$451$7"/94;+ /=11%*A/"B
G-/%,-B-''0L'F*6F& /7"E%9'0'0 4;'&D4+9 ((WWWWWWWWindowwsss)))))))) 4;'&D4+9&F1-)(9 ((9 Windows Mobile) 4;'&D
&E' (Windows Phone) :(=$451$1/////-------449$77"//9  4;<<4444444(((((((+8PD;&"'0L'+-F-/IM<KQ-R-&>/:G/F%*A$'0'0
Q-R-D"8$'58 M'&>/:G/F$D*)4G0GG' $$<<<<<<<<???' VB.NET,  CCCC++++++++,  C#,  J# $>5 '8K' :(=+-F-/I%,-B-'&
M<K%/02)-G///4FG0'G01OP K"!A'M'G(H0 ?(FF&&&&&&&&DD))M<K#TTeeeaam Foundddddddaaaation Server  rr [7]

6F7!"##$2.6   :+DB+?444'''888888?""""""">>>>>>>////=+-''''''G/-EEEE; GGG0GG1OOOOOOOPPPP KKKKMMMMMM<<<<<<<K0  (((((((<<<<<K GGGGGGGGrrraphical User Interface) 

  &>/:G/F Microsoft Visual Studio 2010 Professional
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2.1.8$$$zV.-6o=U!W$,=>-9G)=*,o96WU,G=6W $B{IOY]J]|c$bhj$b[Ys[YT$
 SQL Server  !" /=11J0DG-/N-'CK"FP( (Database Management System ./!" DBMS) 

203'-&D)6F& /7"E%9 M<KQ-R- T-SQL M'G-/D@B$/*)GCK"FP( F*+Q-2:4D(K"F%*A$.F-=+FM'G-/
203'- ""G:11 :(=J0DG-/N-'CK"FP(/4FI@BOP K$CK-M<KCK"FP(6DK :(=) 0BF*7"E89:4/9%*AF-8?"C)-)
$2;AF$8;F#$2!A"M<KB-'N-'CK"FP(6DKJ ,-'4'F-G $<?' SQL Server Business Intelligence $>5 '8K' 

+-F-/I%,-$.F!"BCK"FP( (Data Mining) G-/',-CK"FP(6>4;$ /-=.9:(=.- ,-8"1%*A8K"BG-/ (Online 

Analytical Processing ./!"#OLAP) G-/J0DG-/CK"FP(/-)4 0' (Online Transaction Processing ./!"#
OLTP) 6DK 2/K"FG-/%,-/-)B-'M'/P>:118?-BU  [1], [4], [6], [15] 

 

 
 

6F7!"#$2.7   :+DB+?4'8?">/=+-'G/-E; GG01OP KM<K (Graphical User Interface)  

  &>/:G/F#SQL Server Management Studio C"B#Microsoft SQL Server 2008 R2 

 

 

 

SQL Server  " /=11JDG-/N-'C"FP( (Database Management System ./" DBM

203'-&D)6F& /7"E%9 M<KQ-R- T-SQL M'GG-/D@B$/*)GCK"FP( F*+Q-2:4D(K"F%*A$.F-=+FM'G
203'- ""G:11 :(=J0DG-/N-'CK"FP(/4FFFFFFIII@@@@BBBBBBOOP K$CK-M<KCK"FP(6DK :(=) 0BF*7"E89:4/9%*AF-8?"C)
$2;AF$8;F#$2!A"M<KB-'N-'CK"FP(6DKJ ,-'4'FFFFF---GG $<<<?????''''''' SQL Server Business Intelligence $>5 '
+-F-/I%,-$.F!"BCK"FP( (Data Mining) GGGGGGG--/',-CCKK"""""FFFFFFFFPPPPP(6>4;$ /-=.9:(=.- ,-8"1%*A8K"BG-/ (Onl

Analytical Processing ./!"#OLAP) G-----//////JJ0DDG-//CK"FFFPP(((((((/-)4 0' (Online Transaction Processing .
OLTP) 6DK 2/K"FG-/%,-/-)B-'M'/P>>>>>>>::::::118?88-BU  [1], [[[[[[[4444], [6], [15]

6F77!""##$2.7   :+DB+?4'888?""">>>>>>///////=======+++++++-'G/////----E; GGGGG0000GGG1111OPKM<<<<KKKKK00  (((((<<<<KKK GGGGGGGGrrrrrraaaaappppphhhical User Interface) 

  &>/:G/F#SQL Server Management Studio C"B#Microsoft SQL Server 2008 R
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2.1.9$$$-69>;:*6"?=6W;$ByYiJcLM$}[t]YcT$
 Crystal Report  !" $ /!A"BF!"%*AM<KM'G-/""G/-)B-' +-F-/I""G/-)B-'6DK.(-G.(-)
/P>:11 %0LB:11/-)B-'T//FD- :11Cross Tab :(=:11"!A'U F*$ /!A"BF!"%*A""G:11F-M.KB?-)8?"
G-/M<KB-' :(=G-/8;D8?"G01N-'CK"FP(G5+-F-/I%,-6DK.(-G.(-) $<?' Microsoft SQL Server, 

Microsoft Access, Microsoft Excel, XML, ADO.NET $>5 '8K'#G-/:+DBCK"FP(+-F-/I:+DB6DK
.(-G.(-)%-B $<?' G-/:+DBO?-'&>/:G/F Crystal Report, G-/:+DBO?-'&>/:G/F%*A$>5 '
&>/:G/F>/=)HG89%*A OP KO(;87"E89:4/9 8?-BUO(;8C@L 'F-  ./! ":+DB1'$451:"22(; $ <0'                 

$<?'#ASP.NET $>5 '8K'#7@A BJ-G 4-F+-F-/I%*A.(-G.(-)D0BG(?-4J@B$>5 '%*A';)FM<KB-'M'$<;B
2-V;<)9  [12] 

 

 
 

6F7!"#$2.8   :+DB804")?-BG-/""G/-)B-'O?-'Web Application DK4)#Crystal Report Viewer 

./! ":+DB1'$451:"22(; $ 
$<?'#ASP.NET $>5 '8K'#7@A BJ-G 4-FFFFFFFF+++-F-/I%*A.(----GGGGGGG.(-)D0BG(?((-4J@B$>5 '%*A';)FM<KB-'M'
2-V;<)9 [12]

Crystal Report  " $ /"BF"%M<M'G-/""G/-)B-' +-F-/I""G/-)B-'6D.(-G.(
/P>:11 %0LB:11/-)B-'T//FD-%0%0 :11Cross TTab :(=:11"!A'U F*$ /!A"BF!"%*A""G:11F-M.KB?B-)
G-/M<KB-' :(=G-/8;D8?88"G01N-'CK"FP(G0 5(G(G+-----FFF------//I%,-6DK.(-G.(-) $<?' Microsoft SQL Serv

Microsoft Access, Mft icrosoft Excel, ft XMMLLLLLLL, ADDDDDOOOOOO.NET $>5 '8K'#G-/:+DBCK"FP(+-F-/I:+DB
.(-G.(-)%-B $<?' G-/:+DBO?-'&>////::::::G/F CCCCCCCCrrrrrrrryyystal Report, G-/:+DBO?-'&>/:G/F%*A$
&>/:G/F>/=)HG89%*A OP KO(;87"E89:::::::44//99 8?--BBUOO((((((((;;;;; 88C@L 'F-



 !!"#$3$

%&'()'*)+,-. /0.()'%123/4'05'*)+67)8'.'()'$

$
3.1$$$%&'()',-. /0.()'$

0)+)(!"#$3.1    !"#$%&%# '()%&*+,-.$,#%(/&010234%/16 !.*"%56/5&78*&09%:/4 2"78( 

 

9/:3;5$ 86<5'!"#$1$ 86<5'!"#$2$ 86<5'!"#$3$ 86<5'!"#$4$

;<)=%2)>?13).-/ASP.NET  40VB.NET                 

User requirements collection                 

Database, Screen and Report Design                

System Develop (Coding)                 

System Testing                 

User manual preparation                 

Installation, Training and Support                  

3.2$$$+)=1285"=6()'!"#'/*>?*@),-. /0.A'()'B9*.C>?*@)$9+<5+)=1285"=6DE+(()'!"#$

$$$$$$$$F6;+/ G5 9G)=$

#%(@>?A"B&.-98-59%1 C78/DC&#)%&E.F(%&0--G."H7I8!,(CB%!J%5&.--&,=.@/8,(!2$K*/GJ%)." 

H<? # $L2",9(.I(MNB&0--)%&G."H7I8!,(CB%M(&O* --28)!%&@J%978  40G."2)K-PB89O4)%&G."H7I8!,(CB%
M(&O* -- QB 928)!%& D"1-.(@<)PB89O4-%#!L3(4#M($%&%#AQ46 Microsoft Excel H<? #8%G2),"
*.R5%)%&!OR5%1P8#PB89O4@>?-.(@<)  40)%&CB(5%PB89O4!,(CB%@>?2C1G."H7I8  40A9L2C1G."H7I8@J%  
A"B1%) 2E7?84"*.R5%".#)4L%3  40*&.-*&S#P.I($8()%&G."H7I8!,(CB%M5B9>*&0!,@T,U%E9%)1,?#P<I(  

G<#E.F(%&0--G."H7I8 --M59L D"1G."@J%2*K (23K- 8EE4,2CN.( (Web Application) 2E7?8G."2)K-
PB89O4)%&G."H7I8!,(CB%'L%(@%#5(B%23K-2EG4#M(V%(PB89O4 "B312@CD(D41>ASP.NET D"1MNBU%=%

%&'()'*)+,-. /0.()'%123/'05'*)+67)8'.'()'

3.1$$$%&'()',-. /0.()'

0)+)(!"#$3.1    !"#$%&%# '()%&*+,-------.......$$$$$,,,,,,,#%(/&010222333333344%/16 !.*"%56/5&78*&09%:/4 2"78(

9/:3;5 86<5'!!!"""""#######$111 86<5'!"#$2 86<5'!"#$3 86<5'!"

;<)=%2)>?2)2)13).-/ASP.NEEEEETTTTTTT         4444440VBB....NNNNNNNET

User requiremmmeeeeeennnnnnts collllllllleeection 

Database, Scccccrrrrrrreeeeeeen annddddddd   RRRRRReeeeeeeepppppppoooorrtttt Design 

Systemmmmmmm DDDDeeeeevvvvvvveeeeeelllopppp   (((((((CCCCCCCoooodinnnnnnnggggg))))

System TTTTTTTeesttiiiiinnnnnggggggg

Usssssseer manuuuuuuaaaaalllllll  pppppreppppppparatiiiooooooonn

Installaaattion,, Traaaiiiiiininggggggg and Suppppppppooooooorrrt 

3.22222$$$+++)))))))======111111122222228888855"=6()'!!!!"#'''''''////******>>>>>>>???????*@@@@),,,,--......       /////0.AAAAA'''''''()))))))'''''''B99999**..C>>>>>??????*@@@@@@)$9999999+++<5+)=1288885555555"""""""=======666DDDDDDEEEEEEE+++++(((((()'!"#

$$$$$$$$FFFFFFF666;;;;;;+//     GGGGGGG5555555 9G)=======

#%(((((((@>?A"BBBBB&&.....-------999998888888------599%%%%%%%1111111 CC78/DC&#)%&E.F(%&0--G."HHHHH7I888888!!!!!!!!,,,,,(CCCCCCB%%%%%%%!!!!!!!JJJJJ%%%%55555&..--&,,========....@@@/8,(((((((!!!!!!!!2$K*/GJ%
H<? #   $$$$$$L2",,,,,9999999((((((.II(MNB&&&&000000--------------)))))%%%%%%&&&&&&&GGGGGG....."""""""HHHHHH7(.(. I 77888888!!,(((CCBBBBBBB%%%MMMMMMM((((((((&&&&&&O********        ----------------22222288888888))))))!!!!%%%&&&&&@@@@J%%%%%%%999999997777778888888        444444400GG."""""""222222)))))))KKK2))))2 -------PB89O4444)))))))%%%%%&GGGGG.......""H7I 778!,(
M(&O******** -- QB 9999999222222288)))))))!!%& DDDDDDD""""""""1111111-------.....((@@@@@<<<<<<<))))))PPPPPPBBBBBB8888888999999OOO444444-------%%%%%%%#####!!!!!!!!333333((((((444#####MMMMM((((($$$$$%&%#####AAAAAAAQQQQQQQ4446 Miiccccccrrrrrrosssssooooooft Excel H<? #8%G2
*.R555%%%%%%))))))%%%%%%&&&&&&!!!!!!!ORRRRRRR555%1P8#PBBBBB89O4@@@@@@>>>??- .(@<)))))))      4444440000000))%&CB(((((((555%%PPPPPPBBB889O4!!!!!!!!,,,,,,,(CB%@@>>>>>????222CC1G."H7I7788      44440000000AAAAAA99999L992222222CCCCCC1G."H7I88
A"B1%) 2E7?84"*.R5%".#)4L%3  40*&.-*&&S##PPP....I(($8()%&G."H7PP.... I8!,(CB%M5B9>*&0!,@T,U%E9%)1,?,,#
G<#E.F(%&0--G."H7I8 --M59L9 D"1G."@J%2*K (23K- 8EE4,2CN.( (Web Application) 2E7?8G."2
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VB.NET *&0)8-).-V%(PB89O4P8#Microsoft SQL Server  40G."E,9E628)!%&)%&P8H7I8 "B31
2@CD(D41>)%&88)&%1#%(P8#Crystal Report  

 #%(@>?A"B&.-98-59%1/1 !L3(/G%)/3 !L3(P8#DC&#)%&9>".#(>I  
1. User Home (5(B% &) 54.#G%)2PB%!OL&0-- 4B3) 

2. Product & Requisition Search (CB(5%*&03.$,!,(CB%) 
3. Requisition History Report ( !"#$.381L%#28)!%&&%1#%($%9@>?A"BCB(5%*&03.$,!,(CB% 

2*K (AQ4628)!%&N(,"PDF !J%5&.-G."E,9E6 40-.(@<)AQ46) 
4. Product Request List (5(B%23K-2EG2478)!,(CB%M(&%1)%&2478)!,(CB%@>?A"BG."@J%A3B 4B3) 

5. Requisition Report ( !"#$.381L%#28)!%&&%1#%(M-P8H7I8 2*K (AQ4628)!%&N(,"PDF 

!J%5&.-G."E,9E6 40-.(@<)AQ46) 
 

3.H$$$3/4'05'*)+67)8'.'()'!"#'/*>?*@),-. /0.()'9+<5DE+(()'$

HIHIJ$$$>?*@)8*"#=:*/ $KLMINOP$%12VB.NET$

@J%)%&;<)=%2)>?13).-/ASP.NET  40VB.NET M(NL3#!.*"%56@>?/1  40 2  G%)5(.#!78 40
23K-AH$6$L%#W D"1)%&@"48#2P>1(23K- 8EE4,2CN.( 2E7?8M5B2PB%MG54.))%&M(2-7I8#$B( 

HIHIQ$$$RSTU$UTVWXUTYTZ[S$\]^^T\[X]Z$

@J%)%&2)K-PB89O4P8#&0--G."H7I82",9/ 40C3%9$B8#)%&P8#&0--G."H7I8M59LG%)'O BMNB 
M(NL3#!.*"%56@>?/3  40 4 2E7?8(J%9%3,2C&%056/88) --P.I($8()%&@J%#%(P8#&0--G."H7I8M59L
G."@J%' .#)&0-3()%&@J%#%(/(Work flow) P8#&0--G."H7I82",9 40&0--G."H7I8M59L/ 40G."@J%' .#
#%(/(Flow chart)P8#&0--G."H7I8M59L G%)(.I(*&0NS92E7?8!&S*C3%92PB%MGM5B$&#).( 

 

HIHIH$$$_`[`a`STb$L\UTTZ$`Zc$dTe]U[$_TSXfZ$

@J%)%&88) --V%(PB89O4 (Database design)  88) --!L3($L8*&0!%()&%Q, )).-'O BMNB
P8#5(B%23K- 8EE4,2CN.( (Screen design & Program Specs) &39@.I#&O* --P8#28)!%&&%1#%(
!J%5&.-G."E,9E6 (Report design) E&B89@.I#*&0NS9!&S*2E7?8M5B2),"C3%9XO)$B8#$%9C3%9$B8#)%&
P8#'O BMNB M(NL3#!.*"%56@>?/4 X<#/7 

#%(@>?A"B&.-98-59%1 -L#$%94.)=:0)%&@J%#%(P8#23K-2EG/D"181OLM(!L3(P8#)%&(J%
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4. Product Request List (5(B%23333333KK-----2EG2478)!,(CCBBBBBB%%%%%%%%MMMMM(&%1)%&2478)!,(CB%@>?A"BG."@J%A3B 4B3) 

5. Requisition Report ( !""""""""#$.381L1%#####2228)!%&&%%%%%%%1#%(M-P8H7I8 2*K (AQ4628)!%&N(,"P

!J%5&.-G."E,9E6  4440-.(@<)))))))AAAQ46E6E6 ) 4646
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23K-------AAAAAAH$$6666666$L$%%%#####WWWWWWW DDDDDD"""111111)%&@@@@@@@"48#2P>1(23K- 888EEEEEEEEE444,2222CCCCNNNN.((( 2E7?8M5B2PB%MG54444444......))))%&&&&MMMMMMMM(222222-----77I 77888888#$$BBBBBBB(((((

HHHIIIIHHHHHHIIIQQQQQQQ$$$RRRRRRSTTTTTTUUUUUUU$UTVVVWWWWWXUUUUUUTTTTTTTYTZ[S$\\\\\\\]]]]]]]^^T\[X]Z$
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D92"4C3%9!.9E.(T6&053L%#PB89O4P8#23K-2EG/(E-R Diagram)  '(U%E)%&2N7?89$L8&053L%#23K-
2EG/YScreen Transition Diagram)  40G."@J%$%&%#PB89O4&%14028>1"$%&%# (Table SpecsZ/!J%5&.-
)%&!&B%#V%(PB89O4!J%5&.-MNB#%().-&0--G."H7I8 

$

HIHIg$$$LhS[TY$_TiT^]e$jk]cXZfl$

@J%)%&2P>1(23K- 8EE4,2CN.("B31/ASP.NET  40VB.NET M(NL3#!.*"%56@>?/7 X<#/12  G%)
@>?A"B88) --!L3($L8*&0!%()&%Q, )).-'O BMNBA3B 4B3M(P.I($8(88) --GJ%(3( 5 23K-2EG $%9@>?
A"B&.-98-59%1 )%&2P>1(D*& )&9!L3(@>?A"B&.-98-59%1(>I /2(B()%&(J%PB89O488)9% !"#'4/ 
2&>1(&O B)%&G.")%&AQ46&L39).(M()4SL9/ 40)%& 1)D*& )&9 (Code) P8#D*& )&981L%#2*K (&0--
G%)E>?E(.)#%( E&B89@.I#*&0NS9C3%9C7-5(B%)%&@J%#%(2-7I8#$B(P8#&0--2E7?8 )BAP!,?#@>?P%"$)
-)E&L8# 

HIHIm$$$LhS[TY$PTS[XZf$

@J%)%&@"!8-)&0-3()%&@J%#%(P8#&0--@.I#59"/ 40 )BAPGS"-)E&L8#P8#&0-- )%&
@"!8-&0--D"1MNB28)!%&PB89O4GJ%2E%0P8#D*& )&9/YProgram Specs)  40)[)%&2P>1(
D*& )&9 (Coding Rule) 2*K (54.)M()%&@"!8-M( $L405(B%23K-2EG  40AQ46D*& )&9@>?
2)>?13PB8#/D"1)%&@J%5(B%@>?@"!8- -L#2*K (/2 C&.I #/C78/'O B2P>1(D*& )&9@J%5(B%@>?@"!8-M(!L3(
P8#$(28#/(Programmer test)  40@J%5(B%@>?2*K ('O B@"!8-M(!L3(P8#'O B87?( (Tester test) 

 

HIHIn$$$RSTU$Y`ZW`^$eUTe`U`[X]Z$

 @J%)%&G."@J%COL978 (Manual)  4028)!%&*&0)8-)%&(J%2!(8/(Handouts)  )%&MNB#%(
&0--G."H7I8!J%5&.-'O BMNB@.?3A* (Users)  40'O B"O 4&0--/(Administrators) 2E7?88T,-%1)%&MNB#%(
&0--G."H7I8 M(NL3#!.*"%56@>?/13  40/14 

 

3.3.7$$$oZS[`^^`[X]Zb$PU`XZXZf$`Zc$LWee]U[$

 &010234%!.*"%56@>?/14 X<# 16 @J%)%&$,"$.I#&0---(2H,&6Q238&62E7?8MNB#%(G&,#/8-&9'O B@>?
2)>?13PB8#M()%&MNB#%(&0--/ 40NL3125478)%&(J%2PB%PB89O4D"12-7I8#$B( 

 

 

2EG/YScreen Transition Diagram)  40G"@%$%&%#P89O4&%140281"$%&%# (Table SpecsZ/!%5
)%&!&B%#V%(PB89O4!J%5&.-MNB#%().)-&0--G."H7. I8

HIHIg$$$LhS[TY$_TiT^]e$jk]cXZfl

@J%)%&2P>1(23K- 8EE4,2CN.("B33331111/ASP.NNNNEEEEEET  40VB.NET M(NNN3#!.*"%56@>?/7 X<#/12 

@>?A"B88) --!L3($L8*&0!%()&%Q, ))))))))....))-'O BMNBNB. A3 B 44BBBBB33333M(P.I($8(88) --P.P. G J%(3( 5 23K-2EG $%
A"B&.-98-59%1 )%&2P>1(D*& )&999999!!!3(@>?A"B&.-98888888-59%1(>I >> /2(B()%&(J%PB89O488)9% !"#
2&>1(&O B)%&G.")%&AQ46&&&39).(M()4S. L4499999  40)%&&&   1)D*&     )))&9 (Code) P8#D*& )&981L11%#2*K (&0
G%)E>?E(.)#%( E&B89@.I ..##****&0NS9@.@. CCCCCCC33333%9C7-55555(B%))))%%%%%%%&@J%#%((((((222-7I8#$B((((PPP8#&0--2E7?8 )B ) )AP!,?,, #@>?P%"
-)E&L8#

HIHIm$$$LhS[TYYYYYY$PPPTSS[[[[[[[XXXXXXXZZZZZZZZffffffff$

@JJJJJ%%%)))))%%&@@@@@@""""""""!!!!!!8-------))))))&&&00000000-3()%&&&&&&@@@@@@JJ%#%(P8#&0--@@@........IIIIIII#######59"/@@@..  444444000000   )))))))BAPGGGGGGGGSSSSS"""""""""------)))EEEE&&&BB &&8#PPPPPPPP888888#&0--
@"!8-------&&&&&&&0---------DDDDD"1111MMMMMMMMNNBBBB288))))))))!%&PB89999999OO44444444GGGGGGGJJ%%%%%%%222EEEE%%00PP88##DDDDDDD********&&&&        )))))))&&&&&&&&99/YProgggrrrrrrrraam SSSSSSppppeeeecccccsssssss))))))         44444400)[)%&2P>
D*******&&&  )))))&&&&&99 (((((CCCCCCoodiiiiinnnnnnng RRRRRRRRule) 2*K (54.)M()%&@"!8-M( $L$$405(BB%%%%%22222233K-2EEEEEEEGGGG       44444440000AAAQQQQQQQ4444446DDDDDDD*******&&& )&
2))))>>?11111113333333PPPPPPPB888888#/DDDD""1))%%%%%&@J%%55555555(B%@>?@"!8888888-------     -LL--#2*K (/2 C&.I #/C7778/''''''''O BBBBB2222222PPPPPPP>1(D*&  ))))))))&9@@@JJJJJJJ%%%%%5((BBBBB%@>?@""""!!!!!!!888888------M(!
PP88#####$$$$$$(((((((22228888#######///((((((((PProgggggggraammmmmmmmer tessttttt)))))))  40@J%5(B%@>?2*K ('O B@"!8-M(!!!!33333333(P8#'O BBB88888888777777??((( ((((TTTesttttttteeeeeeerrrrrrr tessssssttttttt)))))))

HIHIn$$$RRRRRRRSSSSSSTTTTTTTUUUUUUU$$YYYYYY`ZW`^$eUTTTTTTTeeeee`U`[X]]]ZZZZZ$

@J%))))))%%%%%%&&&&&&&GGGGGGG.""@J%CCCCCCCOOOOOO LC999777778 (Manuuuuuaal)))  40288))))!%&&&*******&&0))8-----)%%&&&(J%2!!(((((((8/(HHHHaaaaannnnnndddddddoooouts)  ))%&MNB#
&0-----G....."H7IIIII 888!!!!!J%5555&&&&&&.-------'OOO BMMNNNNNNNBBBBB@@@@@@@.?..3A*@@.. ((((((UUUUsssseeeeeerrrrrssss)       4444440000000'''O B"O 4&&&&&&&00000----------/(((AAAAAAdddddddmmmmiinnnnnniiiiiisssstraaaaaatttttttoooooorrrrrssss))))))) 22EE7?88888888T,,,-%11)))%&MNB#
&0--------GGGGGGGG.."""H7I8888888 M(NNN33#####!!!!!!!.....*******""""""%%%%%555566@@>>>>???/1111111333333     40/14

3.3.77$$$$$oZS[`^^`̀̀̀[[[[[[[[XXXX]ZZZbb$PPPPPPPUU`̀XXXXXXZZZZZZZXZfff$`̀̀̀̀̀̀Zc$LWWeeeeee]]]]]]UUUU[[[[[[[

&010234%!.*"%56@>?/14444444 XXXXXX<### 116666666 @JJ%)%%%%%&&$,"$$$....IIII###&0--------------((((.. 22222HHHHHHHH,,,,,,,&6Q238&62E7?8MNB#%(G&,,,#/8-&9'O B@>?
2)>?13PB8#M()%&MNB#%(&0--/ 40NL3125478)%&(J%2PB%PB89O4D"12-7I778#$B(



 !!"#$4$

%&'()*+(,-.-/(-$$'()0.,1)(2345&26)78%&9:(/;$

$
4.1$$$<=>-9?-5&2%&'()*+(,-.-/(-$

4.1@A$$$BC'D(,'"#E0'= $FGH@IJK$5&2VB.NET$
 !"#$%"&'()"*+,-./0123,456780123,9$":;*<=>?456%)@+ABCDCE$<F,GH("$IJH5?<%K&(;

%)@+4?LL5M%NO*; %"&'()"*+I6++=P$OM",JQ$R:S%KS$R9:5*""$I%K&(;,-./0123, 456VB.NET %KS$R9
"$IROS<$;GTI4"IP,UVWXYZY[\, 7VZ]^_, .\]`VY,456UVWXYZY[\, .ab, .cXdcX, P$"(M'<K!e;, H*<IfTJ&',g0h,
:;S$%)@+%L95<J6%+&(;if SROS,K?<I6++=P$OM",%T@ ;=E);:;!'<K?<I6++%)@+=P$OM"J&'JH5?<%K&(;,

,
,

)L8!"#$4.1,,,:;S$%)@+%L95<J6%+&(;if SROS,K?<I6++=P$OM",(JH5?<%K&(;%)@+4?LL5M%NO*;),

4.1@M$$$NOPQ$QPRSTQPUPVWO$XYZZPXWTYV$
%"@+KS?Pf5K?<I6++9*HB>e?%HMP,456N)$PCS?<"$IK?<I6++9*HB>e?R:PE9$"if SROS,%L>'?P$

9*HJQ$I6++9*HB>e?HS)(%)@+4?LL5M%NO*;,JQ$R:S%KS$R9"$IJQ$<$;K?<I6++9*HB>e?%HMP,456AHSN)$P
CS?<"$IK?<if SROS=Q$:I*+)$<4i;9*HJQ$I6++9*HB>e?R:PE,GH(CS?<?jM+$("$IJQ$<$;K?<I6++9*HB>e?
R:PE??"P$R;IfT4++K?<i*<"I6+);"$IJQ$<$;,(kYXl, f_Ymn, 456i*<<$;,op_Ym, Wq^X\n,(9*HJQ$
IE)P"*;R;"5rEPn,B!' <I6:)E$<"$IJQ$<$;P&T*s:$R;HS$;N)$P%KS$R9R;I6++9*HB>e?J&'APECI<"*;,456
N)$PCS?<"$IK?<if SROSAPENI+tS);,4CE=$P$It4"SAKT*s:$;&e AHS9$""$I%KS$TI6OrP"*+if SROS%L>'?
=IrTi5,JQ$AHSC$P"Q$:;H"$IJ&')$<4i;A)S,456%=I@9NI+tS);,
$

%&'()*+(,-.-/(-$$'()0.,1)(2345&26)78%&9:(/;

4.1$$$<=>-9?-5&2%&'()*+(,-.-/(-

4.1@A$$$BC'D(,'"#E0'= $FGH@IJK$5&2VVBBBBBBBB.NNEET
 !"#$%"&'%"%"()"*+,-./0123,4556666666677780123,9$"::;;;;;;;**<=>?456%)@+ABCDCE$<F GH("$IJH5?<%K&

%)@+4?LL5M%NO*; %"&'()"*+I6++=PPPP$$$OOM""* JQ$RR:::SS%KS$R9:5555*******"""""$I%K&(; -./0123 456VB.NET %KS
"$IROS<$;GTI4"IP,UUVVWWWWWWXXXXYYZY[\, 777777VVVZ]^_, ..\\\]]]]]]]`̀̀̀̀VVYY 44444444556UVVWWXYYYYYYYZZY[\, ...aaaaaaabbbbbb,, .cXdcX, P$"(M'<K!e; H*<IfTJ&',
:;S$%)@+%L95<J6%+&(((((((;;;;;;;iiff SSRROOSS,KKKKKK?????<<<II66+++++++++++++==PPPPPPP$$$$$$OOOOMM"""""",%%%%%%%TTTT@@@ ;;;;;;=======);;;::::::;;;!!''' <<KKKKKK?????<<II66+++++++++++%%%%%)@+=P$OM"J&'JH5?<%K&(;

)))))))LLLL88888!!!!!""""#$444444....111111,,,::;S$%)@++++++%%%%L95<J6666%%++&((((;if SROOSS,KKKKK??<<<<<<<<<IIIIIIIII66+++++++++++++++++++=====P$$$OOMM"" (JH55???????<%K&((;;%%%%%)))))@@@@@++++++++4444444444????LLLLLLLLLLLLLLLLLLL55555555M%%%NO*;)
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%%%""""""@@++KKS?PPf5555555KKKKKKK?????<<<<<IIIII66666666++++++++++99*HHBBBBBB>>>>eBB>>>BB>>>???????%%%%%%%HHHHHHMPPPP,4456N)$PPCCCCS?????<<<<<<<<""""""""$$$$$$IIKKKK???????<<<<<<<IIIIII6666+++++++++999**HHHHHB>eB>B>?R:PPPPPPPEPP99$$$$$$"""iiiiiiiffff SSSSSSSSRRROS,%L>'?

9*HJJJQQQ$$$$I6++9*HHBBBBBBB>>eee???HHHHHHHSSSSS))(%)@++44???LLLLLLLLLLLL5555555MMMMM %%%%%NNNNNNOOOOOO*****;;;;;;; JJJJJJJQQQQ$$$$RRRRRR:::::::SSS%%%%%KKKKKKKKSS$$$$$$RRRRRR9999"""""""""$$$$$$$IIIIJJJJJJJQQQQQ$$<$$;;KK??<<I66+++++++++99999999*HB>e>>?%HMP,4444555555556AHSN)
CS?<<<"""""$IIKKK????<<<iiifff SRRRRRRROOOOSS=Q$:II*****++++++++))))$<4i;;;;;;99**HHJJQQ$$$$$$$$IIIIIIII6666666++++++++++99**HHBB>>eee >>>??????RRRRR::::::PPPPPPEPP,GGHH((CCCCSSSS??<?jjMMMM+++++++$$$$$$((((("$IJJQQQ$$$$$$$<<<<<<<<$$$$$$;;;;;;;KKKKKKK?????<<<<IIIIIII6++9*H
R:PEPP??"P$R;IfT4++K?<i***<"II666666++++++++)))));"$IIIJJJJJJQ$$$$$$$<<<<$$$$$;;;;;;; (kYYYYXXXXXlllllll, ff__Ymffff n, 456i*<<$;,op_Ym, Wq^X\n (9*H
IE)P"*;R;"5r* E55Pn B!' <I6:)E$<"$IJQ$<$;P&T*s:$R;HS$;N)$P%KS$R9R;I6++9*HB>e?J&'APEPPCI<"*; 44
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,
,

)L8!"#$4.2,,,i *<<$;K?<I6++9*HB>e?R:PE,o+$<=E);n,)L8!"#$44444..22,,,ii *<<<<<<<<<<<<<<<<$$$$$$$;;;;;;;;KKKKKK??<<II66+++++++++++++9999****HHHHHHHBB>e??RR::::PPPPEPP,o+$<<<<======EEE);n
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,
,

)L8!"#$4.3,,,i *<"I6+);"$IJQ$<$;K?<I6++9*HB>e?%HMP,
,
,

,
,

)L8!"#$4.4,,,i *<"I6+);"$IJQ$<$;K?<I6++9*HB>e?R:PE,
$

$

)))))LLLLL8888888!!!!"""##$$44.3,,,i *<""IIIIIIII66+);"$IJQ$<<$$$$$$$$;;K?<I66+++++++++99999999******HHHHHHHBBBBB>>>ee??%%HMMP

8 "# e
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4.1@[$$$\]W]^]OP_$GXQPPV$]V`$aPbYQW$\POTcV$
??"4++u$;KS?Pf5,ov^\^w^Zc,`cZVxyn,,??"4++=E);CE?TI6=$;"I$zM ""*+if SROSK?<:;S$

%)@+4?LL5M%NO*;, o.WXccy, `cZVxy, {, /XYxX^|, .}cWZn, 456??"4++IfT4++K?<%?"=$II$(<$;
=Q$:I*+9*HLMPLD, o~c}YX\, `cZVxyn,JQ$R:S=$P$It??"4++:;S$%)@+%L9=Q$:I*+;Q$KS?Pf5??"P$
4=H<i5,9Q$;);,�,:;S$%)@+%L9,N>?,�ZcX,�Y|c,o:;S$4I"n�,/XY`]W\,{,~c�]VZV\VYy,.c^XWq,oNS;:$
TI6)*CM=M;NS$)�, /XY`]W\,~c�]cZ\, bVZ\, o%5>?"=M;NS$R;I$("$I%5>?"=M;NS$),456:;S$%)@+%L9=Q$:I*+
??"%?"=$II$(<$;, 9Q$;);,�, :;S$%)@+%L9,N>?, ~c�]VZV\VYy, �VZ\YX�, ~c}YX\, o%?"=$II$(<$;"$I
NS;:$TI6)*CM=M;NS$)�,~c�]VZV\VYy,~c}YX\,o%?"=$II$(<$;R+K?B>e?),AHSCI<C$PN)$PCS?<"$I,GH(
P&GP%H5N)$P=*PL*;jDI6:)E$<KS?Pf5,(E-~, vV^xX^|n,TI6"?+R;4CE56:;S$%)@+%L9456I)PJ*e<
I6++,?&"J*e<9*HJQ$IE)P"*+if S?>';R;"5rEP,N>?,4i;�$L"$I%O>'?PCE?I6:)E$<%)@+%L9,o.WXccy,3X^yZV\VYy,
vV^xX^|n,456KS?Pf5I$(56%?&(HC$I$<=Q$:I*+u$;KS?Pf5,(3^w_c,.}cWZn,=Q$:I*+"$I=IS$<u$;KS?Pf5,
AHS=Q$%I@9=P+fI�D,JQ$AHSC$P"Q$:;H"$IJ&')$<4i;A)S,456%=I@9NI+tS);,

$
$

)L8!"#$4.5,,,4++IE$<=E);CE?TI6=$;"I$zM ""*+if SROSK?<:;S$%)@+%L9,“NS;:$TI6)*CM=M;NS$”,,
,,,,,,,,,(+$<=E);),

,

??"4++u$;K?Pf5,ov^\^w^Zc,`cZVxyn,,??"4++=);C?TI6=$;"I$z""+ifROK?<:
%)@+4?LL5M%NO*; o.WXccy, `cZVxy, {, /XYxX^|, .}cWZn, 456??"4++IfT4++K?<%?"=$II$(<
=Q$:I*+9*HLMPLD o~c}YX\, `cZVxyn JQ$R:S======$$$$$PPPPP$$$It??"4++:;S$%)@+%L9=Q$:I*+;Q$KS?Pf5??"
4=H<i5 9Q$;);,�,:;S$%)@+%L9,N>?,�ZcX,�������Y|cc,ooooooo:::;S$4I"n�,/XY`]W\,{,~c�]VZV\VYy,.c^XWq,oNS;
TI6)*CM=M;NS$)�, /XY`]W\,~c�]cZ\, bVZ\, o%%5555555>>>>>>>??"=M;;NNSSSSS$$$$$$$$RRRR;I$("$I%5>?"=M;NS$) 456:;S$%)@+%L9=Q$:
??"%?"=$II$(<$; 9Q$;);,�, :;S$%))@++++++++%%LL9,NN>?? ~cc��������]]VZV\VYy, �VZ\YX�, ~c}YX\, o%?"=$II$(<$;"
NS;:$TI6)*CM=M;NS$)�,~c�]VZV\VYy,~cc}}}}}}}}YYX\,o%?"=$II$((((((<<<<$;R+K?B>e?) AHSCI<C$PN)$PCS?<"$I
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:::;;;;;;;S$$$$$$%%%))@@++%%%%%LLLLL9944==HH<<<<<<%%???"""""""""====$$$IIII$$$(((<<<<<$$$$$$$$$$;;;;;;;"""""$$$IIRRR+++++++KKKKKK?BBBBBBB>>>>>>>>eeee >>>>??????? H*****<<<<<IIffTTJJJJ&&&&&&&&&'',g0hhhhhhhh���,,4=HH<<ii555CCCCCC$$$$$$PPPPKKKKS????????PPPPPff55555555KKKKKK?<R+

B>e?J&'iiiiiffffff SRRRRROOOOOSSSAAAAAAHHHHHHHSSSSS======IIIS$$<<R+KK????????BB>>>>ee > ?A)SR;;;;;;;II6666+++4556666"""IIIIIIIII???"""KKKKKKKKSS??????PPPPPff5JJJJ&&&&' %""&&'%""% (()KS???<<<<<<"*""+RR++KKKKKK???????BBBBBBB>>>>>>>* eeeee ???RRRRRR::::::::S????*CCCCG;P*CM,
=$P$$$$$$IIIIIt9*HHHHLLLMMMMMPPPPPLLLLDDDDDDD4456++++****;;;;;;;;;J!"%T@ ;AAzzzzzz5DDDPPPPPDDDFFF5DD5DD %"""@+++++55555<%NIIII>>>>>>>>>>''????????<<KKKK???<iiiiifffff SSROOSSSSAAAHS,GHHH(((("""""""$II4444444=======HHHHHH<<iii555K??<<<<<<::;S$%)@+%
K!e;??????((((fffffffE" *+GTTTTIIIIII44""IIIIIIPPPPPP=======QQ$$$$$:::II*****+++++++++??????* E??$$$$;;;AAAAAAAzzzzz555DDOOO;;;;MMMMMMMMH,PPPDDDDppp,+;%NIII>>>>'''''???<KKKK?????<<<iif SSSSSRRRRRROOOOOOSSSS
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,
,

)L8!"#$4.15,,,:;S$%)@+%L94=H<C*)?(E$<%?"=$II$(<$;R+K?B>e?,=Q$:I*+9*HLMPLD456+*;J!",
, ,,,,,,,,,,,GH(GTI4"IP,pY�V\,~c^`cX,
$

d@A@j$$$GeOWPU$KPOWTVc$
, JH=?+"I6+);"$IJQ$<$;K?<I6++J*e<:PH,4564"SAK9rH+"LIE?<K?<I6++,"$I
JH=?+I6++GH(ROS%?"=$IKS?Pf59Q$%L$6K?<GTI4"IP,o/XYxX^|, .}cWZn,456"�"$I%K&(;
GTI4"IP,o�Y`Vyx, ~]_cn,%T@ ;:5*"R;"$IJH=?+R;4CE56:;S$%)@+%L9456Az5DGTI4"IPJ&'
%"&'()KS?<,JQ$R:S%KS$R9456=$P$ItJQ$"$IJH=?+AHSC$P%?"=$IJ&'ROSJH=?+,N>?,%?"=$IKS?Pf5
9Q$%L$6K?<GTI4"IP,456"�"$I%K&(;GTI4"IP,J*e<JH=?+R;u$;6if S%K&(;GTI4"IPJH=?+K?<
C;%?<,o/XYxX^||cX, \cZ\n,R;Jr"Az5DJ&'%"&'()KS?<"*+K?<C;%?<,456JH=?+K?<if S?>';, o3cZ\cX, \cZ\n,
C$PJ&'AHSC"5<=5*+"*;JH=?+N;564++%?"=$I,B!' <AHSL+T*s:$456AHS4"SAKKS?iMHL5$HJr"9rH,
J&'L+%I&(+IS?(H&,JQ$AHSC$P"Q$:;H"$IJ&')$<4i;A)S,456%=I@9NI+tS);,

JH=?+R;=E);K?<C;%?<GH(ROS%?"=$IKS?Pf59Q$%L$6K?<GTI4"IP,456"�"$I%K&(;
GTI4"IP,H*<;&e ,
1. �ZcX,�Y|c,o:;S$4I"),
2. /XY`]W\,{,~c�]VZV\VYy,.c^XWq,oNS;:$TI6)*CM=M;NS$n,
3. ~c�]VZV\VYy,�VZ\YX�,~c}YX\,o%?"=$II$(<$;"$INS;:$TI6)*CM=M;NS$n,
4. /XY`]W\,~c�]cZ\,bVZ\,o%5>?"=M;NS$R;I$("$I%5>?"=M;NS$n,

)L8!"#$4.115555,,,::;;;;S$$$$$$$%%%%%%)))))))@@@++++%%%%LLLLL9944=H<C**))???????((EE(($<%?"=$II$(((((((<<<$$;R+KK??BBB>>eee???????,,,,=======QQQQQQ$$$$::II**+99**HHHHHHHLLLLLLMMMMMMMMMPLD456+*;J!"
, ,,,,,,,,,,,,GGGGHHHHHHH(((((((GGGGGGTTIIIII44444""""IIIIPP,pY�VV\\\,,~~~~~~~~c^`cX

d@AAAAA@jjj$$$GGGGGGGeeeOOOWWWWWWPPPPPPUUUU$KKPPPPPPOOOWTVcccccc$
JJHH==??+++++++"I66666+++));"$IJJJQQ$$$$<<<<<<$$$$$;;KKK?<I6++J*ee <:PPPPHHHHHHHH,4564"** SAAKKKKKK9999rrrH++"""""""LLIIII?<<KK?????<<<<IIIIII66666666++,"

JHH=====???????++++++IIII6666++++++++GGGGGGHH((RRRRRRROS%?""==$$$$$$$IIIIIKS?Pf59Q$%L$6K?<GTI4"IP,oooo////////XXYYxX^||, .}}}}ccWWZZnnnnnnnnn,,44444556666666""""�������"$I%K&
GGTTTTTTTI4"IP oo�YY`̀̀VVVVVyyyyyyyyyxx,, ~~]]______ccccccnnnnnnn %%%%%TTTTTTTT@@@ ;;;;;;::::555555**"""""""RRRRRR;;;;;;;;;""""""""""$$$$IIIIJJJJJJJJHHH====?????????++++++RRRRRRRRRRR;;;;;;;4444CCCEEC555555556666666666::::::::;;;;S$$%%)@++%%LLLLLLLL999445556AAz5DGGTTTIIIIII4"I
%"&'()KS???<<<<< JJJJJJJQQQQ$$$$$$$RRRRRR:::SS%%KKSS$RR944555555566=$$P$$$IIIIItJJJJJQQQQ$"$$$IJJJJJJHHHHHHHH=========??++++++++++AHHHHHHSSSSSCCCCC$PPP%?"""=$IIJJJJJJJJ&&'RROSJHH==???????+++++++,NNNNNN>>>>>>??????,,%?"=$IKS?
9Q$%LLLLLLL$$$$$6K?<<GGGGGGGTTTTTTIIIIII4444444""IP,4444444456"�"$IIIIII%K&&((((((;GTI4444""""IPPPP JJJJJJJJJ*ee<<JJJJHHHH=????+RR;;;u$;66666iiiiffff S%KK&((;;;;;;;GGGGGGTTTTTTTIIII4"IIPPJJJJJJJH=?+KJ**
C;%%??<<<< oo/XYxxxxxxXXXX^̂||||||||cccccXXXX, \\ccZZZZZ\\\\nnnnn RRR;JJJJJJrrrr""""""""AAAAzzz555555555DDJJJJJJJJJJJ&'%"&'%"%"((((((())))))KKKKKKKSSSSSS????????<"*""+KKKKKKK???????<CCCCCCCCCC;;;;;;;%%%???<<<<<<<<<< 4444445556666666JJJJJJJHHH=======???????++++++KK??<<<<<<iif SSS?>>>>>'''';;;; o33cZ\cX, \
C$PPPJJJJ&&&&&&'''AAAAAAAHHSC""""""5<<=5*++++"""""***""";;;;;;JJJJJJJHHH==??++++++++NNNN;564++%?"=$I,B!' <*** AAAHSL+++++TTTTTTTTT*****sss::::$$$$$$444444455555566666666AAAAAAHSSS4"SAAKKKKKKKKSS?iMMMHHHHHHHLLLLLL5$HJr"
J&'L++++++%%II&((++++IISS??((HH&& JJJJJJJQQQQQ$$AAAAAAHHHHHHHSSCC$PPPPPPP"""""""QQ""$$::::::;;;;;;;HHHHHHH"""""""$$$$$IIIIJ&&'''))$$<<<4444iiii;;;;AAAAAAAA)))SSSSSS 45566666%%%========IIIIII@@9999NNNNNNNIIIIIII+++++++tttttttSSSSS)));;

JH=???++++++++RR;;;;;;;;;======));;;;;KKKKKKKKK???<<<<<<<<CCCCCCCC;;;;;%%????<<<<GGGGGGGHHHHHH((((((RRRRRRROOOOOOSSSS%%%%%%%??????""""========$$$$$$$IIIIIIKKSSSSSSS????PPf599QQ$$%%%%LLLLLLLL$$$$$666KKKKKKKK??<GGGTTTTTTTTIIII4444"""""""""IPP,45566"""��"$I%K&
GTI444"""""IIIPPP,HH*****<<;;;&&&&&&&eeee
1. �ZcX,�Y|c,o:;S$4I")

S T * M M S n
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5. ~c�]VZV\VYy,~c}YX\,o%?"=$II$(<$;R+K?B>e?n
6. v^\^-``cX,o�Y||Yyn,
7. v^\^�YydcX\cX,o�Y||Yyn,
8. 2yWX�}\vcWX�}\,o�Y||Yyn,
9. �XV`7Vcm/^xc.V�c8b,o8]ZVycZZ,_YxVWn,
10. /XY`]W\~c�]cZ\bVZ\8b,o8]ZVycZZ,_YxVWn,
11. .c^XWq/^xc8b,o8]ZVycZZ,_YxVWn,
12. .c^XWq3�}c8b,o8]ZVycZZ,_YxVWn,
13. .\^\]Z8b,o8]ZVycZZ,_YxVWn,
14. �ZcX�Y|c8b,o8]ZVycZZ,_YxVWn,

,
JH=?+R;=E);K?<if S?>';GH(ROS%?"=$IKS?Pf59Q$%L$6,H*<;&e ,

1. bYxVy,o%KS$=fEI6++),
2. Ucy],o%P;f),
3. /XY`]W\,U^Z\cX,(I$("$I=M;NS$),
4. �Xc^\c,/XY`]W\,o%LM'P:I>?4"SAKKS?Pf5=M;NS$),
5. �^\cxYX�,U^Z\cX,oI$("$ITI6%�J=M;NS$n,
6. �Xc^\c,�^\cxYX�,o%LM'P:I>?4"SAKTI6%�J=M;NS$n,
7. vc^_cX,U^Z\cX,oI$("$Iif S9 Q$:;E$(n,
8. �Xc^\c,vc^_cX,o%LM'P:I>?4"SAKKS?Pf5if S9 Q$:;E$(n,
9. �Y|}^y�,U^Z\cX,oI$("$I+IM#*JR;%NI>?n,
10. �Xc^\c,�Y|}^y�,o%LM'P:I>?4"SAKKS?Pf5+IM#*JR;%NI>?n,

,
JH=?+R;=E);K?<if S?>';GH(ROS"�"$I%K&(;GTI4"IP,H*<;&e ,

1. �Xc^\c,~c�]VZV\VYy,o=IS$<:I>?4"SAKR+K?B>e?n,
2. -\\^Wq|cy\ o4;+%?"=$IK?B>e?n,
3. �Xc^\c,~c�]VZV\VYy,U^y]^_,o+*;J!"R+K?B>e?;?"I6++n,
4. �Xc^\c,/XY`]W\,~c�]cZ\,bVZ\,o=IS$<I$("$I%5>?"=M;NS$n,
5. ~c�]VZV\VYy,�VZ\YX�,�|}YX\,o;Q$%KS$TI6)*CM"$IK?B>e?n,

,

6. v^\^-``cX o�Y||Yyn
7. v^\^�YydcX\cX,o�Y||Yyn
8. 2yWX�}\vcWX�}\ o�Y||Yyn
9. �XV`7Vcm/^xc.V�c8b,o8]ZVycZZ,_____YYYYYYxVWn
10. /XY`]W\~c�]cZ\bVZ\8b,o8]ZVycZZZZZZZZZ,_YxVWn
11. .c^XWq/^xc8b,o8]ZVycZZ,_YxVWWWWWWWnnnnnn,
12. .c^XWq3�}c8b,o8]ZVycZZ,_YYxxxxxxxVVVVWn
13. .\^\]Z8b,o8]ZVycZZ,_YxVWn
14. �ZcX�Y|c8b,o88]]]ZVycZZ,_______YYYYxVWn

JH======??????+RRRRRRR;;;;;;========)))));K???????<<<<<<<<iiiiiiiffffff S???>>>''';;;;;;;GGGGGGHHHHH(RRRRRROOSS%%%%????""====$$$$IIIIKKKKSSSSSS????PPffffff5999999QQQ$$$$$%%%%%LLLL$$$$$6666666,HHHHHHH*<<<<<<<;;;&e &
1. bYxVVVyyyyyy,,ooo%KS$$=======fffffff==IIIIIIII66666666++++++++++)
2...... UUUUUcccccyyyy],o%%%%PPPPPPPP;;;;;;;ffff)))
3. ///////XY`̀]]W\\,UUUU^̂̂̂̂̂̂̂ZZ\cX,\\ ((((((((I$("$I=======MM;;;;;;;NNNNNNNS$$$$$$)))))))
44444. ����XXcc^\\\\\\\\cccc,/XXXXXXXYYY`]WW\\\\\\\\,oo%LM'P:I>?4"S""AKKS?Pfff5=M;NS$SS )

5555555.. �^\\ccxYYXXXXX���,U^̂̂̂̂̂̂ZZZZZ\cX,oI$("$IIIIIIITTTTTTTTIII6%�J=M;NS$n
6666..... �������XXXXXcccccccc^̂\c,������^\\\\ccccccxxxxYX�,o%LLLLM'PPPPPPP:I>?4"S""AKTI6%�J=M;NS$nSS
7. vc^_cX,UUUUUUU^̂̂̂Z\cX,oI$$$$$((((((((""""""$$$$IIIIIIIiiiiiiifffff S999Q$$$:::::::;;;;;;;;;$$$(((((nnnnnnn
8. �����XXXXXXcccccc^̂̂̂̂̂\\\\\\c,vc^_cX,oo%%%%LLLLLLMMMMMMM ''''P:I>>>>?44444"S""AAAAAKKSSS?Pf5555iiiiiif SSSSSSS999999Q$::::::;;;;;;;SS ;;$(((((nn
999999. �Y|||||||}}}}}}}^̂̂̂̂̂yyyyy��,U^̂̂ZZZZZZZ\\\\cX,oI$("$$$$$I++++IM#*JR;;;;;%%NI>?????nnnnnn
10000. �Xcccc^̂̂̂̂̂̂\c,�������YY|||||}^yyyyyyyy������� o%LM'PP::::::III>>>>>>??444444"""""S""AAKKKKKKKS???????PPPPPPPfff55555+IM#******JJJJJJJRRRRR;;;%%%%%NNNNNNNII>???nnnnnnSS

JJJJJJJH=?+RRRRRRR;;;;;=========));KKKKKK??????<<<<<<<iiiiiiifffff SSSS???????>>>>';;;;;;;;GGGGGHHHHH((RRRRRROOOSSSSSSS""""""�����"""""""$$$$$$$$IIIIIIII%%%%%KKKKKKK&&&(((((;;;;;;GGGGGGGGTTTTTTTII444444"""""IIIIIIIPPPPPPPP,HHHHHHH*****<<<<<<;;;;;;;&&&&&eeeeeee &&&&
1111111. �Xc^\cc,~~~~~~ccccc�������]]]]]VZV\VVVYYYYYYYyyy ooooooo=======IIIIIS$<::::::IIII>>>>???????4444444""""SSSS"""AAAAAAAKKKKKKKRRRRR+++++++KKKKKK??????BBBBBB>>>>SSSSS e??nnnnn
22. ------\\\\\\\\\\\^̂Wqqqqq|cy\ o4;+%?"=======$IK???????BB>>>>>>eee??nnn
3. �Xc^\c,~c�]VZV\VYy,U^y]^_,o+*;J!"RRRR+K?B>e?;?"I6++n

o=IS$<I$("$I%5>?"=M;NS$n
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,
)L8!"#$4.16,,,%?"=$IKS?Pf59Q$%L$6K?<GTI4"IP,:;S$%)@+%L9,“%KS$=fEI6++”,(+$<=E);n,

,
,

,
,
)L8!"#$4.17,,,%?"=$I"�"$I%K&(;GTI4"IP,:;S$%)@+%L9,“=IS$<:I>?4"SAKR+K?B>e?�,o+$<=E);n,

$

$

$

$

)L8!"#$4.16,,,%??""""""""==$$IIKKSSSSSS??????PPPPPf55599QQ$$%%LLLLLL$$$$$66KKKKKKK???????<<<<GGGGTTTTTTTIIIII444"""""""IIIIIP,:::::;;;;SSSSS$%%)))))@@@@@@+++++%%LL99,,“%%%%KKKKKKKKSSSSS$=f==I6++” (+$<=E);n

)L88!!!""###$4.17,,,%?"=$I"�"$I%%%KKK&&&&&&&&((((((;;;;;;;;GGGGGGGTTTTTTTTI4"IIPPPP,:;;SSS$$$$$%)@+%LLLLLLLLL999999,“““=======IIIIIIISSSSSSS$<:I>?4"S4"4"AKR+K?B>SS eeee?�,o+$<=E);n
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d@A@k$$$NOPQ$U]VS]Z$bQPb]Q]WTYV$
9*HJQ$NfEP>?,oU^y]^_n,456%?"=$ITI6"?+"$I;Q$%=;?,o�^y`Y]\Zn,,"$IROS<$;I6++9*HB>e?

=Q$:I*+if SROSJ*')AT, o�ZcXZn, 456if SHf45I6++,o-`|VyVZ\X^\YXZn, JQ$R:SAHSNfEP>?=Q$:I*+if SROSJ*')AT456
if SHf45I6++J&'?E$;45S)=$P$It%KS$R9AHS<E$(R;K*e;C?;"$IROS<$;CE$<FK?<I6++,P&�$L456
C*)?(E$<TI6"?+"$IROS<$;,456%?"=$ITI6"?+"$I;Q$%=;?,=$P$It9H+*;J!"C$P"$I;Q$%=;?
AHS<E$(,if SROS<$;=$P$It;Q$ATTI6"?+"$IROS<$;%P>'?JQ$"$IROS<$;9IM <AHS,%;>'?<9$"%I& (<C$P
K*e;C?;L>e;u$;R;"$IROS<$;,
, NfEP>?=Q$:I*+if SROSJ*')AT,R;=E);J&'9 *HJQ$P&H*<;&e ,
1. +JJ&',1,KS?Pf5I?HQ$%;M;"$I456TI6)*CMK?B>e?,
2. +JJ&',�,"$INS;:$TI6)*CM=M;NS$,

,
NfEP>?=Q$:I*+if SHf45I6++,R;=E);J&'9 *HJQ$P&H*<;&e ,

1. +JJ&',h,KS?Pf5I?HQ$%;M;"$I456TI6)*CMK?B>e?,
2. +JJ&',�,"$INS;:$TI6)*CM=M;NS$,
3. +JJ&',�,"$I;Q$%KS$TI6)*CM"$IK?B>e?,

,

,
,

)L8!"#$4.18,,,NfEP>?=Q$:I*+if SHf45I6++,“+JJ&',�,"$INS;:$TI6)*CM=M;NS$”,:;S$J&',13,

3. ++++++JJJJ&&',���,""$IIIIII;;;;QQQ$%KKKKKKSSSSSS$$$TII6)*CCM"""""$$$$$$$IIIIIIIIKKKKKK????BB>>>>>e >>>??

9HJ$NfP?,oU^y]^_n,456%?"=$ITI6"?+"$I;$%=;?,o�^y`Y]\Zn,,"$IRO<$;I6++9H
=Q$:I*+if SROSJ*'**)ATJ*J* o�ZcXZn, 456if SHf45I6++,ooo-`|VyVZ\X^\YXZn, JQ$R:SAHSNfENP>?=Q$:I*+if SROSJ*'**)AT4J*J*
if SHf45I6++J&'?E$;45S)=$P$It%KS$R9AHS<E<<$$$$$(((RRRRRR;;K*e;C?;"$IROS<$;CK*K* ECC$<FK?<I6++ P&�$L4
C*)?(E(($<TI6"?+"$IROS<$; 456%?"=$ITTTTTTTIII66"???++++++"$I;Q$%=;? =$P$It9H+*;J!"C$P"$I;Q$%=
AHS<E$( if SROS<$;=$P$It;Q$ATTI6"?++++++""$IROOSS<<<$$$$$$$$;;%P>'?JQ$"$IROS<$;9IM <AHS,%;>'?<9$"%I& (<C
K*e;C?;L>K*K* e;u$;R;"$IROS<$;

NfEP>?=Q$:I*+if SROSJ*'**)AT,R;=J*J* ==)))))));;;;;;J&'9 *HJQ$P&H*<;&ee &&
1. +JJ&',1 KS?Pf5I?HQ$%;M;"$IIII444445566TI66)))**CCCMMK?B>eeB>B>?
2. +JJ&',�,"$INS;:::::$$$$$TTTI6)*CCM======MMMMM;NS$

NfEPPP>?????????=====QQQQQQQ$$::::::IIIIII*++++++++++iiiiiiiiiiff SSSSSSSHHHff4455IIIIIIII6666666++++++++++++,,RRRRRRR;;;;;;;=====));;;;;;JJJJJ&&&''''9999**HHHHHHJJJJJQ$$$$$$$PPPPPP&&&&HHHHHH****<<;;;&&&&&&eeeee &&&&
1. +JJJJJJJJ&&&&&&&'',hhhh,KKSS??PPPPPPfff555555IIIIII???HHHHHQQQ$$%%;;MM;"$I44555555566TI6)*CMK?B>ee >>????
22... ++JJJJJJJJJ&&&&&&'''',��,"""""""$$$$$IIIIIINNSS;;;;:::::$$TTTTTTTII6)*CMM==M;;;;;;;;;NS$
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,
,

)L8!"#$4.19,,,%?"=$ITI6"?+"$I;Q$%=;?,:;S$J&',8,
$

4.1@l$$$mVOW]ZZ]WTYV_$KQ]TVTVc$]V`$GSbbYQW$
, CMHC*e <I6+++;%BMIDz%)?ID %L>'?ROS<$;9IM <,?+IPif SJ&' %"&'()KS?<R;"$IROS<$;I6++,456
OE)(%:5>?"$I;Q$%KS$KS?Pf5GH(%+>e?<CS;,GH(AHSJQ$"$ICMHC*e<I6+++;%BMIDz%)?IDK?<+IM#*J,?M;G;)$,
B?zCD4)ID ,9 Q$"*H,B!' <%"MHT*s:$%5@";S?(%;>'?<9$"AHSL*�;$%)@+4?LL5M%NO*;+;I6++T�M+*CM"$I
4++,32-wV\,=E);%BMIDz%)?IDROSI6++T�M+*CM"$I4++,64-wV\,JQ$R:S%BMIDz%)?IDAPEI?<I*+%)@+4?LL5M%N
O*;456APE=$P$ItROS<$;I6++AHS,?&"J*e<T*s:$%I>'?<"$I??"I$(<$;4=H<i5C*):;*<=>?APEtf"CS?<,
4CEAHS:$)Mj&4"ST*s:$H*<"5E$)%T@ ;J&'%I&(+IS?(,JQ$R:S=$P$ItROS<$;I6++AHS=P+fI�D,,=Q$:I*+"$I
?+IPif SJ&'%"&'()KS?<R;"$IROS<$;I6++,if S%KS$I*+"$I?+IPAHSJH5?<ROS<$;I6++K�6J&'?+IP,JQ$R:S
if S%KS$I*+"$I?+IP%KS$R9456=$P$ItROS<$;I6++AHS,,=Q$:I*+"$I;Q$%KS$KS?Pf5GH(%+>e?<CS;=$P$It
;Q$%KS$AHSGH(=P+fI�D,JQ$AHSC$P"Q$:;H"$IJ&')$<4i;A)S,456%=I@9NI+tS);,

))))LL8888888!!!!!!!!!"""""""""#$44444444.111111999,,,%%%%%%%%%?????????"""""""""=========$$$$$$$$$$IIIIIIITTTTTTIIII6666666666"?????+++++++++"""""""$$$$$$$$$$$IIIIII;;;;;;;QQ$$%%=======;;;;;;;;;;;????? :::;;SS$JJ&&',88888888

4.1@llllllll$$$$mVOWW]]]ZZZZZZZZZZZ]]]]]]WWWWWWWTTTTTTTYYV_$KKKKQQQQQQQ]]TVTVc$]VVVVV`̀$GGGGGSSSbbbbYQQWWW
CMHCCCCC*****ee <<II6666++++++++++++++;;;;;C*C* %%%%%%BBBBBBBBBMIDzzzz%%%%%%%%)))))))????IIIIDD %%%%%LLLLLLLLLL>>>>>>>>'??????ROOOOOOOOOSSSSSSS<<<<$$$$$;;;;;;;9IM <,??????+++++IIIIIIIIPPPPPPPPiiiiif SSJJJJJ&&&&&''' %%%%%""""""""""&'%%""""""((((())))))))KKKSSSS??<<<<<<RRRRRRR;;;;;""""$$IIIIIRRROS<$;IIII66++,4

OE)((%%::555555>>>?""""""$$$II;Q$%KKSSS$$$KKKKSSSSS???????PPPPPffff5555555GGGHH((%%+++++>>>>>e >>>???????<<<<CCS; GH(AHSJQ$"$ICMHCC*e<<<<<IIIII6666666+++++++++++++;;;;;;;CC** %%%BBBBBBBMMMMMMIIIIIIDDDDDDzzz%)?IDK?????<<<+IIIIIMM###***JJJJJ,?M;G;
B?zzzzzzCCD4)IIDDDD ,99QQ$""**""HHHHHHHH BBBBB!!'' <<<<<<<%%%""M%"%"HTTTTTTT******sssss::::::::$$$$$$$%%%%%%5555555@@@"""""";;;;;;;S??????(((((%%%%;;;;>>>'''''??<<999$$$"""AAAAHHSSSLLLLLLL*�������;;;;;;;$$$%))))))))@@@@@@@++++++444444??LLLL5555555MMMMMMMM %%NNOOOOOOOO**;+;II66+++++++TT�M+*CM"
4+++++++,33332-wV\,=E))));;;;;;;;%BBMMMMMMMIIIIIIDDzzzzzz%%%%%)))???????IIIIIDDDDDRRROOSSSSSSIIIIIII666666++++TTTTT���MMMMM+++******CCCCMMMMMM"""""$$$$$IIIIII4444+++++++++++,6644-wV\ JJQ$$$RRRRRRR::::SSSSS%BBBBBMMMMMMMIIIIIIIIDzz%%%%))))))))???????IIIDDAAAPPPPPPPPEPPII?<I*++%%)@++++++4?LL
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