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

  !"#$% &'() *+,-./0+1    2345-6 +37'89 :" 3';+ &5$0+ 25<943 =88>% 2+#" !.() ?0+1 @+ 715ABC+  7,0'9 3+#D% 2+71#E FG#>%   *+,-./0+1 4 ,0+
) +3 HIJ0+ !05K0+ &'( 7,.) !LG35% 1+,G43 MGE N-O#6 4 :>;5P  15QBR+ *58-" 31 +3 !SBKKT : 1'P4 :"!;34U 1. 41 =G+ =B9+1 #V0 31 5" 

WG35% !C3#" 31  FG#>% 2345-6 HIJ0+ 41  !; 7,O5/; +3 X8-E :!B>-Y HIJ0+ 4 Z5)I[+ 2345-6 HIJ0+ . 

    WG35%  *+35S0 X()71+1 *5/0  !B>-Y HIJ0+ 41 :E ,0+71+1 \3 WG35% ]'[ 31^C+  : *U _QL/; :E ,9 @5`U XO,$O *#R #aU b(c 31 ]4+ HIJ0+
 2345-6 5OGW0 =895;  35L" =895; ,-05; ! :-<d 31 4 2e3'f5B; 31 Z3'E ,-G+#6  !KG3 71#BKT 2+  &41 HIJ0+ g1'" !BC1 3+h6+ 5" =895; !-GhSG5P  #%

" ]5C ,Y i5jG#J%*431 25O3'%';  k#" l+#Ba+ :E 1+1 243 ,> :BLG3  !.() 25-j; 5" !.89 ^>-Y  @'C  2345-6 @5`U 4 1m'6 ,;U35E 2#T  25O
^C+ *U Z5QL/; @+ =A(% l+#Ba+ 4 n+#S(% o#BKT 5" 7+#.O ![5j%3+ .Z45A% !a#" h80 4 !C5C+ !SBC'8d HIJ0+ 41 =G+ =8"  1'P4 =G158-" 25O

 =G#B.<; :E 13+15<0U  @+ pd  2345-6 _>C'% ^G+,O 4 qAr 31 !.() ?0+1 s,--E =88>% ^8.O+  ]5C1850 21I8;^C+. 

   ,O59 5;  13'; 41 #O 31 345-6 Zm't%:0+:J"5C !" 4 7,-"5B9 X8BKO  . !BC+3 :" 5<-G+»HIJ0+ « 7#VB-;#8` 4 !05<T50 !P'; :E 5->; =G+ :"  ,01'"
O,-G+#6  2345-6 25O1#"35E @+7134U#6 @+ !(8C 4 ^a5C *'T#T1 +3 uG@'% 4 ,8f'% 25 1'P4 :" +3 ,G,P 25O. 

    _O1 31 HIJ0+ MG *+'-) :" Z5)I[+ 2345-6 HIJ0+1970,9 ,f'B;  .2345-6 31 !C5C+ Z565/BE+ 5" vj%#; WG35% ,-w 234U15G  Z5)I[+ 25O
^C+ ^8.O+ hx5r .,03+1 y+#B9+ !C5C+ h8w MG 31 5<-G+ :.O: 2345-6 1+,B;+ 31 4 ,-BKO =8/8d ?0+1 :" !DB; i5%,.) :E !f5r 31   :" 2,8(E 25O

z#BC1 {8f1 :" 5;+  ,0,;U 1'P4 _-GhO 4 *1'" #G|d  43 s1#BKT 35/B0+ 31 +3 !A8E ?<P !)'0  ^8A8E ?G+h6+ 5" 7+#.O ?O5E :"  2345-6 31 

4 235$% 25O1#"35E !; ?G5.0 !;5V0#8` ,-O1 . :0'T =G+ :E 1'"7,0@+1#dhG3 31  M804#BDf+4#D8; o#BKT !(Y+ 3+h"+  1971 :.80 31 4 ,9 l+#Ba+ 
 :O11970^65G }+43  . 31 #%'8~;5E4#D8;1975{d+  *U �6'; 235$% ]'Qt; =8f4+ 4 ,9 l+#Ba+ II {G34U 31  1977 i5jG#J%  ,9 :�#) 3+@5" :" 

8C ,8f'% :" l4#9 ^65C4#DG5; :E !LG35% *5.O 31KB1#E 5O#%'8~;5E4#D8; 2+#" {;5) 25<. . 2345-6 @+ 2358K" 2'Sf+ :E  'BfU pE+#G@  25O
&#0  _O1 !QL9 25O#%'8~;5E 2+#" 23+h6+90!; 35.9 :"   31  ,GU197375S/G5;@U 31   25OPARC,;U 1'P4 :" 'BfU'f5d 31  . �8x'C =8f4+

 31 !B>-Y z58J; 31 M804#BDf+19691 N-8�8x'C 4 ,9 #O5�  _O1 _.80 31 ]5B8$G70 31 4 ,8f'% 1977,9 :�#) 235$% Z3'Y :"  . =8f4+
 :O1 {G+4+ 31 23'0 #j86 !B>-Y ,8f'%70^6#T Z3'Y  ._O1 vC+4+ 31 =8-�.O  70!0'C ^E#9   75SBC1 235$% ,8f'%  @5`U +3 !G'G,G4 vj� 25O

1#E . 31  :.O @+ #B.<; &5$0+#C 419696#/8d !/O4�d 25<r#[ p0+eU _B  7,tB; Zm5G+ l561 Z3+@41_Dj9 MG    :" ,G,P M804#BDf+ ![5j%3+
 :O1 31 :E 134U 1'P470,9 {G,j% 2@4#;+ ^0#B-G+ :" 4 1#E ,93 . 

 

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

   71'f59 #" :E =G+ 5"  !B>-Y HIJ0+ =8f4+ s15ABC+ :"  1'j0 3+'BC+ !.() 2+  4 1#"35E 4 Z5)I[+ @+ 71#BKT 4 ^9+1 5D%+ =8/8d ?0+1 o#BKT
 @+ pd  !B>-Y HIJ0+ =8;41 !T�G41850=88>% ?J0   U'0 o34#d 31 X() s,--E41'" 23 .75S/G5;@U  uR+4 31  31 35" =8BKL0 :>C'% 4 �8Jt% 25O

:O1 =G#aU 31 *5.fU !.89 ^>-Y ,0,9 #O5� XO1@'0 *#R 25O. 1 ^G3't; :0 !0'-E 2345-6 HIJ0+ @35" !T�G4 =G+ 1#"35E :D("  Z5)I[+ 4 ?0+
o@+1#d {G5C4 4 ?0+1 ,8f'% 31 Z5)I[+ 4 ?0+14  Z5)I[+ ]5JB0+ ^C+. 

                                                           
1 ARPA



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

   ^65G o#BKT *5<P �5J0 #B/8" :" !"#` 25d43+ {r+'C 31 1'a ,<; @+  3'<� @+ ,>" *#R 41 ![  !B>-Y HIJ0+ . :BKOU 358K" o#BKT =G+ 5;+
1'" .,P 25O 2345-6  *U nIa #":O1 41 @+ #B.E 31 4 ^)#C 5" !%5)I[+ ,G- _O1 _.80 =8" :(Y56 31 1970 :O1 _.80 5% 1990- #C+#C 31 

:B65G o#BKT *5<P ,0+ .!; ?G5.0 :" +3 !J�-; #;+ =G+ ; :E 13+|T50h(BC5E {x' 2345-6 HIJ0+ !T�G4 +3 *U  Z5)I[+!; 0+1, :» 2#8T35E :"
 2345-6 X8JBK; IJ0+ =G+ :E !G5O!;15$G+ H BC'8d XO :" �G#[ =G," 4 HIJ0+ =G+ #B/8" o#BKT 2+#" ,-E=Z5)I[+ 2345-6 �G#[ @+ *5<P .« 

HIJ0+ @+ +3 Z5)I[+ 2345-6 HIJ0+ h80 2#SG1 _Q8Qa    !; hG5.B; !B>-Y 25O ,-E . *'05E 31U uG@'% 4 ,8f'% 31 =G158-" 234U'0  5<"IJ0+ *
^9+1 3+#R 2e#0+. 5; l+#Ba+B>-Y HIJ0+ !C5C+ ^8>R+4 35L" =89!^C+  .k35a 25<B6#/8d #SG1 X`3 :"  ^C+ &41 HIJ0+ !(Y+ 24#80 k#"  715>f+

*431 3'%';  1m'6  !.89 ^>-Y 31 =A(% 4 n+#S(%  @'C.{8f1   =G+ *U #;+:B93 #SG1 _.O :E 1'" k#" uG@'% 4 ,8f'% 3|SO3 @+ 5<-% :E ^C+  5O
a 25O1#"35E ,-BK0+'%,0'9 {QB; #SG,DG :" 4 ,-O1 o#BKT +3 1' . 

  _.O *'05E :E 2,-G+#6 243 35E 5" !B>-Y HIJ0+ 41 =G+ 1'" 5O,-G+#6 -]5JB0+ 4 uG@'%  ,8f'% 2+#" &@m 24#80 !->G - 215QBR+ XBK8C #C5%#C 31 
1#E :-a3 !)5.BP+ 1'd 4 35% &5.% 31 4 ^65G o#BKT .z#BC1 {"5R  *+@3+ 2e#0+ u"5-; 4 ,9 *5K0+ *," 24#80 ?G+h6+ 4 ^G'J% b)5" y#tB; 4 

134U ,G,d *5K0+ =O� o#BKT 2'C :" :"5/; !BE#r !LG35% 3+#.BC+ 2+#" 215; !G5-j;.5;+  nIa#" 5<-G+_BKO      !0'-E HIJ0+ 31 !0'T#T1
 Z5)I[+ 4+ 4 o@+1#d 25O 2345-60BJ5,95" !; *U ] ."  HIJ0+ =G+ 31 Z5)I[+ ^8.O+ 31 2e#0+ ,G,P u"5-; :E ^C+ !B8.O+ *5.O s@+,0+ :

!d58d !B>-Y 25<"IJ0+-:BKO 24#80 !Br 4 !(8K6 25<Ba'C  k#" 5% 35L" =895; @+  2+- !G5-"#G@ 4 !(Y+ {;5) 2e#0+ uG@'% 4 ,8f'% +#G@  ^9+1 
1'" !B>-Y _>;5P. 

 

3. 0(1!2$ 345+$ 

   :O1 311940 ^8J6'; b)5" #B/8" ,8f'% *+'%  1'" 5<05;@5C 4 5<BE#9 . :E !;5S-O 31  ^Q9 4 75$-d 25O :O1 31 4 *+341 =G+ @+ =B9|T @+ pd
 *+#G,; M.E :" ^8J6'; 2+#" :E 1'" !"5G3+@5" 31 !G50+'% =G+  ,01'" :P+'; *5/G5O35j0+ 31 7,9 ,8f'% Zm'Qt; @+ !O'j0+ X$r 5" 5O :05a35E

,;U 5<BE#9 .R+ 25<%35<;  15BAO :O1 31 4 71#/6 Z,9 :" 25O3+@5" 31 ^8J6'; �KE 2+#" !(jR 25<G,-.0+'% =GhSG5P  *+#G,; !f5; 4 215QB
1'" !B"5R3 . 

    *+'-) :" :E 1'" Z5)I[+ =G+ @+ 715ABC+ !S0'Sw ?0+1 @+ 2,-; 7#<" 4 Z5)I[+ =B9+1  1'0 :O1 25<f5C 31 �'Qa :" 4 15B/O :O1 @5`U @+
G,; *5BC1 31 ^8J6'; ,8(E^6#T 3+#R *5C5-935E 4 *+1#.Bf41  *+#.,-BKO !05<P 15QBR+ #8c�% ^t% �3h" 4 Mw'E 25<05;@5C   �8R3 25O 75S-" 

,-G5.0 !; ^8f5>6 !((.f+ =8" :Y#) 31 ,0'9 !; #% l'-B; :x+3+ {"5R Z5;,a 4 Zm'Qt;   2345-6 4 ,"5G !; ?G+h6+ 5O *5;@5C 31 �QL% ��C 

]5r 31 �5j%#; ,8f'% 25O,0+ #88�%  . 2+#" 5% ,-E !; 3+1+4 +3 5<0U ,03+1 ^8f5>6 *U 31 5O *5;@5C :E !�8t; *,9 #% 7,8�8d 4 !%m't% 4 #88�% Z,9
#B/8" 25O X8.Q% 1'a 25J" qAr #% 7,8�8d  ,-E �5L%+ +3 2#% uG#C 4 #% �8R1   . 4 �8tY Z5)I[+ =B9+1 ^C1 31 5" hP 5O 2#8T X8.Q% =G+

R'; :" :E �8R1,0'9 {JB-; *5<P ��C 31 &5S-O :" 4 ,0'9 :8<% u ^K80 #G|d *5D;+  . 

    :O1 25O ^C58C 25�a80 :O1 vC+4+ 5% 90 �8QL% :" 3+@5"  {;5E Z5)I[+ 1'j0 31 :E *50+1 15QBR+ 25<j0+#T :B65G =G+ :" :E 1'" =G+ 
,01#E !<P'% !"  ,;5$0+ !.0 u"5-; :-8<" .Bj; 25O15QBR+ 7@4#;+ !f4,-O1 !; Z5)I[+ #" !Bj; 25O15QBR+ :" +3 1'a 25P :G5;#C 4 35E #" !. @+ 

1#E 7359+ #G@ 13+'; :" *+'% !; !G5P :"5P =G+ {Gm1 :(.P: 

- 1'9 !; ,8f'% Z5)I[+ ?8d @+ ?8" @43 #O @4#;+ 25801 31. 

- #d 4  ,8f'% 2+#" !-6 ^86#� ?G+h6+ �P'; Z5)I[+ o@+1#d 25O 2345-6 31 ^6#/8d^C+ 7,G1#T 5O 71+1 o@+1.   

- ^C+ 7,9 5O *5;@5C *4#8" 4 *431 31 Z5)I[+ :f15j; *1'.0 ?L"#c+ 4 *+'% ?G+h6+ �P'; !%+#"5L; 25O 2345-6 ^6#/8d. 

- ^C+ 7,9 *+#"35E vC'% 5<0U 1#"35E ^f'<C 4 1'j<" �P'; !%5)I[+ 25O 2345-6 31 ^6#/8d. 

- /8" 25�5J% �P'; 1+#6+ ?0+1 ��C ?G+h6+1'9 !; Z5)I[+ 2+#" #B. 

^C+ !%58r 4 !C5C+ !/J0 5<05;@5C ^G#G,; 31 Z5)I[+ ?J0    . !; :E 13+1 3+#R *+#G,; 358Ba+ 31 :E ^C+ !>"5-; =G#B.<; @+ !DG Z5)I[+
,--E 715ABC+ !B"5R3 ^Gh; MG *+'-) :" XO 4 714h6+ o@3+ 15$G+ 2+#" uj-; MG *+'-) :" XO *U @+ ,-0+'%. 

 

4. .6780(1!2$ %&'()* 9 

    =GhSG5P 3'%'; 24#80 4 1'.0 n5>; !0," 35E @+ 215G@ ,r 5% +3 *5K0+ !B>-Y HIJ0+ 24#80,9 5O :�8O5; . 2158-" !C3#" :" @580 !-GhSG5P =G+
1'.0 15$G+ +3 *U {8(t% 25O3+h"+ 4 4#80 . :" Zm't% =G+ 2'%#d 31 ]+#SB0+ 4 {8K0+#AG1 H5Kr 4 !-%'80 M805D;,0,;U 1'P4 .;+ !T�G4 @+ !DG 7@4#

>C'% :E ^C+ =G+ *,.% 4 5801 25O_^8f5>6 5" 5O3+h"+ *1'.0 =GhSG5P ^.C :" 2345-6   !; !-O� 25O3 !%5)I[+ 4 5O 71+1 X$r u8C4 X$r 4 14



 !"#$% /0"! 

>C'% 2'C :" +3 5;  ,0'9 {8(t% 4 :Gh$% 4 o@+1#d  ,8f'% ,G5" :E@+ 2+ :)'.$; _2345-6   25O :" ,G,P2345-6 &50 ![5j%3+ 4 !%5)I[+ 25O1
 

71+1 4 Z5)I[+ 5" 35E :E ^C+ 71'.0 *'.-O3 1@5C !; #K8; 5; 2+#" +3 *+4+#6 25O. 

5DG#;+ Z5)I[+ 2345-6 13+,05BC+ :;5-B�f 31    ^C+ 7,9 FG#>% =8-w Z5)I[+ 2345-6  :» @+ Z5)I[+ 4 5O 71+1 5" :�"+3 31 :E 21#"35E X() 4 #-O
:(.P  ,J0 :x+3+  o@+1#d  ^8-;+  ]5JB0+  :f15j;  ?G5.0  ^G#G,;  35Ba5C  ,95" !; ^65G@5" 4 35j0+ .« 

 7e+4 *+'% !; #% u;5P !AG#>% 31    Z5)I[+ 2345-6 +3 :"» :)'.$;^LC &#0  3+h6+ 23'�% 4 3+h6+  !G5O F(BL; ]5D9+ 31 +3 Z5)I[+ 2't0 :" :E
234U u.P +1#d  !"5G@5"  7#8a�  o@?G5.0  ^G#G,;  4 {JB-;,--E !; «1#E kI[+  . 

 

5. :#$; <0(1!2$ <=;$; 

71+1   2:)'.$;  ^C+ 7,G,d MG 735"31 X(K; 3';+ 4 �G5Jr @+ 2+ . =8%m :.(E @+ ^�f =G+dare^C+ *1+1 25->; :" :E 7,9 }+#LBC+  . :" 5O 71+1
^K80 3'QB; 5<0U 2+#" 21#"35E !f4 ,03+1 &'<A; 1'a 21'a.,0'9 {G,j% Z5)I[+ :" 4 ,0#8T 3+#R o@+1#d 13'; #T+ 5;+  ,0'9 !; 5->; 2+3+1  .

#E+31#B8d  !->G Z5)I[+ :E ^C+ 7,9 134U15G»71+1 3+,6,O 4 �'"#; 25O« .#SG1 !058" :" 71+1 4+ #V0 @+   !G5<-% :" 5O»�'"#; « 4»3+,6,O«,-BK80 . 

   71+1 715ABC+ {"5R !->; ,R56 5O ,0+ .^8>R+4 @+ !/L" 5<-% !->G   �C5-; &+,R+ 2+#" 5D%+ {"5R 25-j; 4 #8KA%  Z45�R l'0 #O @+ 4 71+1 *5/0 +3 5O
,-BKO !<% .71+1 !; +3 5O X8.Q% 2+#" @580 13'; &5a 1+'; *+'% !.0 :E +#w  134U 35.9 :" 2#8T --E hG'$% +3 &@m {.) ,-0+'%, .71+1   v"3 #S05/0 5O

!" *5;@5C 2+#" ]5r #O :" 5;+  ,-BK80 1'a ^8.O+ 4 !�"3 5O !; 35.9 :" Z5)I[+ �(a 2+#" 234#� :8f4+ 1+'; :E +#w  ,03+1 215G@ ^8.O+ ,-GU. 

Z5)I[+   3
 74#T  !O,05;@5C {;59:f'J; 4 2,-"71+1 2,-"^C+ 3+15->; !G5O'Sf+ 31 5O .B; ,G5" Z5)I[+71+1 245r 4 !O5TU =.�  #88�% !G5O

,95" 7,-O1 . 7e+4»Inform« 25->; :" !K8(S0+ 31 »*1+1 {D9 « 4 71'"Information !->; :" h80 » ^65G31 ,G1 4 ?-8" :" *1+1 {D9
Z5)I[+ s,--E «^C+. 71+1 nIa #" Z5)I[+ !->;  5O  :" g,-BKO 3+1#8j>%#E+31 #B8d  :»4  n,O 4 �5j%3+ =B9+1C+ Z5)I[+ !T�G^. « :0  Z5)I[+

,03+1 !Y5a {D9 h80 1'a :D("  ,-BKO 7,0#8T#" 23+|T#8c�% ^8("5R 2+3+1 5<-%4 !; *5;@5C !Y5a n,O 2+#"  ,-"5G .71+1  Z5)I[+ :" !05;@  5O
!; {G,j% 9',/Lj" 5<0U :" !Y5a &'<A; 4 !->; 5<0U 7,-O1 :x+3+ :E ,0 .71+1 :" o@3+ *14h6+ 5"  5O!; {G,j% Z5)I[+ :" +3 5<0U uR+4 31  X8-E .

71+1  5O :" #G@ 25O,-G+#6 #c+ 31 �m'.>; Z5)I[+,0'9 !; {G,j%: 

- 71+1 234U1#T 5O2; :" �'"#; )'�'�L/; !. 

- 71+1 2,-" X8KJ% 5O :" 7,--E =88>% 4 2,8(E 25</L". 

- 71+1 {8(t% 4 :Gh$% 235;U 4 !�5G3 Z5jC5t; 5" 5O. 

-  �IY+ 4T v(`71+1 2#8 5O. 

- :YIa*1#E 71+1  #B.E X$r 31 5O. 

   u8C4  ?0+1 �8.)  #% !-` 4 #% 71+1 @+ #%  ^C+ Z5)I[+ 4.?0+1 4
 +3 �8tY &+,R+ 4 7,9 �8E#% {;�% 4 #8j>%  :-8;@  :"#$% 5" :E ^C+ !%5)I[+  

!; =D.;1@5C.!; 35E :" 4 7,;U 1'P4 :" 3'/0+1 =O� 31  ?0+1  143 .C 31 ?0+1*5;@5 :G43 31 :D("  ?0+1 #G5a� 4 y3+,; 31 5<-% :0 5O   235E 25O
!; XK$; 5O35$-O 4 ]5.)+  !05;@5C 25O,-G+#6 1'9. :BK0+,0 !T,8�8d @+ !/L" 4 13+1 1'P4 &1#; 1'a 31 ?0+1 ^C+ !05K0+ 25O. 

   71+1 @+ Z5)I[+ 4 Z5)I[+ @+ ?0+1 !; :/G3 5O ,0#8T .?0+1 :" Z5)I[+ {G,j%^C+ #/" 1'a 7,<) #" {.) 31  .{G,j% =G+ 7e+4 F8[ @+ 5O  25O
#G@- 31 :E  *5"@ n#r 5" !S.O !K8(S0+C!; l4#9  ,0'9-!; Z3'Y  ,0#G|d: :KG5J;) Compare(  5O,;58d )Consequences(  Z5[5j%3+ 

)Connections ( 4^AT 4 'T) Conversation
 

.( 

 +3  ?0+1 4 Z5)I[+  71+1 �%+#; :(K(C{D9 :" �m'.>; 1-1 ,-O1 !; ?G5.0. 

Mw #B8d   X8KJ% ,-f!; :G+3+ :(r#; 35<w 31 +3 2#SG1 2,-",O1 .13+1 1'P4 5; n+#[+ 31 :E ^C+ !JG5Jr 25->; :" 71+1 ]4+ :(r#; 31 . X$r @+
7+1 15G@!; 71+1 5; :" :E !G5O:B65G31  13+1 3+#R 5; :P'% 13'; :E !/L" *U  1'95; 7,8;50 ! =8%m ^�f @+ :E 1'9capere =B65G31 25->; :" 

^C+ 7,9 ^9+1#". 

:B65G31   :-8;@ 31 :E !%3'Y 31 5; 25O,03+1 &50 Z5)I[+  ,0'9 !->; 2#%#8T+#6 {E @+ !/L" *+'-) :" 4 ,0#8T 3+#R 2+ .!; ,-G+#6 =G+ :;+1+ ,0+'%
H'w35w :" #$-; 4 ,"5G71#BKT 25OF(BL; Z5)I[+ @+ 2#%1#E 715ABC+ ?0+1 ^�f @+ ,G5" Z3'Y *U 31 :E 1'9 XO :" vj%#; 4  . ,-G+#6 ,-f Mw

 {D9 Z3'Y :" +3 13'; 35<w =G+ {G,j%2-1 71#E :YIa ^C+. 

 

 

                                                           
1 Information and Communication Technology 
2 Data 
3 Information 
4 Knowledge 
5 Capta 



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

>?@ -1-1:#$; ' 0(1!2$ <=;$; A8$6/ BC-CD 

 
     !; ?0+1X8KJ% 13+1 :E !G5O1#E35E z5C+ #" ,0+'%1'9 2,-" .!; ?0+1 7,G,d MG 2h8w :w *58" :" 4 ,95" :B9+1 !A8Y'% 1#E35E ,0+'%

!;  1@+1#~":>R+4 &5$0+ !S0'Sw 4 ,95" :B9+1 2,-G+#6 1#E35E ,0+'%!; 5G ,-E F8Y'% +3 2+^() 1#E35E ,0+'%- l'R4 !G+#w 4 ,95" :B9+1 !f'(>;
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2 Vacuum Tube
3 Punched Card

4 Electronic Numerical Integrator and Calculator
5 Character
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2 Special-Purpose
3 General-Purpose
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1 Main Frames
2 Mini Computers
3 Workstations
4 Micro Computers 
5 Network Computers 
6 Portable
7 Laptop
8 Note Book
9 Personal Digital Assistant 
10 Personal Computing 
11 Central Computing
12 Distributed Computing 
13 Network Computing 
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1 Hardware 

2 Central Process Unit
3 Memory Unit 
4 Input Unit
5 Output Unit
6 Key Board 

3T,@E 

P":@/ [Q!=@\ <R!,

3U-(T 6]#(R 

P=, , 



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

<C: 3/ n%l/ !  M<D .=>D 3/ M=(hN&! 0PQ(m/ <AH: 6`hY o(- 67 <AH: 6`hY P@^2= i>- Q! 3UAT , Op>: P(F 6-(2!  Q! 3q)7  = . V2!  =
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1 Pointers 
2 Scanners 
3 Mouse 
4 Touch Screen 
5 Barcode Reader 
6 Digitizer 

7 Sensors 

8 Actuators

9 Smart Cards

10 Network Connections 

11 Monitors 

12 Cathode Ray Tube  

13 Liquid Crystal Display 
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(2 3bAa(CB/ P(F@^\(p Q! <D(7 3/ 0<F $:@R <C-(/ 3.A-(./ P(F P ,(C# P(F $2=,<`/ Q! 3D(- 6: (F@^\(p $X@& S2!"#! P!@7     P "A9 
=>D 3/ M=(hN&! .O*HI O2 ,  != (7 P! 6*g- 82@5(/ O2 Q! @2,(s5 �(p P!@7 3bAa(CB/ P(F@^\(p10<CC: 3/ M=(hN&!  . '! y �(45 Q! 8\

<C: 3/ 1gNC/ wI(: x*& 67 !  @2>s5 3bAa(CB/ @->A5 O2 0O*HI V2! (7  != (7 . 

 P "A9 P(F@^\(p  =   9  >- c&>5 6`hY O2 '(Xfa! !<N7!6C2L P,  @7  "A  P,  @7 @2>s5 8j& 0M<D 8.)C/ ;(E@p P(FO*HI 1A4.5 
3/ 3/ vwT !  @F>T 0wI(: M<D  != (7 _(g- 06a>7@/ @F>T , ;L Q! wI(:  >UX (7 0o! =  = M<D vwT  (7 i>- 67 6T>5 (7 , =>D  6N%\ Q! <)7 , <C:

3/ � (E @^\(p Q! (/@t @�!  = ;<D =>D.s5 $AhA: 6.C2! P!@7 <D(7 z(7 �(p $X@& , @2,(0 r(E P(F 6q#(R , (F M<-Q!=@\"2  Q! (F@^\(p V2! 
<CC: 3/ M=(hN&! =>E. 

(F o(&     dH+ O2 $:@R K@NC: (7 6: <CNbF 3T,@E 12(&, 0<CC: 3/ �(p wI(: 6`hY O2 P,  @7 !  3T,@E @2,(s5  . i>- ,= 67 "A- (F o(& 
P(F o(& 34H+ 11Abg5 OA5(N&! ,@N.9! , <->D 3/ d. (F o(& ;!Q ! $4A+ , @N4: 3t<A�A\ 0(F@^\(p Q! P (Ab7 67 $Ub- 34H+ P <- != P@5. 

   o(&   = �># P(F ,=dAbg5 3&(&! M,@t  3/ P<C7 <->D:o(&  $%5 P(F123.*HI 0. @F ,=i>-   $:@R  = �># o(&  P(N&!   = dH+  >`/x 

�@Nl/ <-! .  >`/ K>a  = !  dH+ 6: <- != 1/(R O2 3C)2x3/ $:@R (F <F=. $eT  = $:@R 3^->^p  = (e-L ',(h5 >`/  y$&(F. o(&   P(F
3/ 6^- $7(� !  6`hY 0$%5  dH+ , <- != !   >`/ $eT  = cg#y3/ $:@R 0 F=<C 39,  $:@R GgX , >HT �@a 67 !  wI(: 6`hY 3.NHI P(e/(& 

3/ <CF=. 

   V2! P@5@7 (e/(& P3/ !  34H+ i>- 67 $Ub- OA5(N&!,@N.9!  @5z(7 35(AH4X $+= , $X@&  = ;!>5(e-L $b-!=  . V2!(e/(&   wI(: O2 Q!
P= 3/  >UX OA5(N&!,@N.9! <F O2 , Ve\ 6`hY O2 VA7 Q! 6: O2@N.9! ! M<D 1A.l5 0<C:<-. 

                                                           
1 Printer 
2 Plotter 
3 Impact Printers
4 Non Impact Printers
5 Dot-matrix 
6 Ribbon 
7 Ink-jet 
8 Thermal 
9 Electrostatic  
10 Drum 
11 Pen Plotters 
12 Flat bed



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

  != (7 @2>s5 _(g- 0<F P,  Q! wI(:  >UX o(^CF3/   3/ <A9>5 6A9,! P@AE(5 @2>s5 O2 , <->D =>D . �@{ O2 1E!= Q! wI(: (2 @2>s5 V2! 8j&
3/ M=!=  >UX @->5 (2 �-  =>D .= >/ 1.D , =@: <F!>E vwT !  �-  $&! M<D  != (7 6: wI(: Q! 3a(g- <D <F!>E <A9>5 @]- . =  3^-  P(e/(& 

@/ <Cp 0@->5 Q!  >UX , ;=@:  != (7 '(AH4X6U5 3/ o(m-! P! =>D. 

3.3. EH1@I E46F 

  '>Y ;=@:"/  1/(D <CC: 3/ <A9>5 3T,@E ;!>CX 67 !  !<Y 6: 32(F [,   1'>Y GA:@5 , 2<CD(7 3/ .  M<D cUW P!<Y Q! K,! [,   = 
<->D 3/ PQ(& 6AUD Q(A- = >/ P(F!<Y o,= [,   = (/! 0=>D 3/ M=(hN&! ;(b-! . 

3.4. EH1@I M3N 5/) 

(R P(F 3T,@E   M=@l# P(F �>9 P,  @7 ;!>5 3/ !  6-(2!  P(F [Q!=@\ Q! 1Y(CD)K(NAm2= P@2>s5 P(F �>9 0(DVD) cUW P(F !>- 0 
=@: cUW "A- >J<2, P(F dHA# , '>Y .=@: cUW dF SA#,@.A/ (2 dHA# ,@.A/ P,  @7 ;!>5 3/ !  6-(2!  Q! 3T,@E '(Xfa! . $A#@{ 67 6T>5 (7

hN&! 0(F P ,(C# V2! Pz(7$&! <Ah/  (Ab7 3-z>a P(F 3T,@E PQ(& M@AEy P!@7 (e-L Q! M=( . 3/ M@AEy �2@a V2! 67 6: 35(Xfa! M<F(l/ P!@7
<D(7 3/ 3Y(E '!"Aem5 67 Q(A- 0=>D. 

4. /0!1 O!9@CP 8"Q@? 

   <R!, Q!=@\[ P":@/0<C: 3/ !@T! , @Abh5 !  (F 14)9! >N&= 6: $&! 35(AH4X P<R!, . %7,= Q! <R!, V2!$&! M<D 1A.l5 3HY! S :<R!, 

3g*C/ , 37(bR '(AH4X(ALU)
3K@NC: <R!, , (CU)

4
. 

 <R!, 6hA{,   K@NC: 0P !@+@7 _(U5 ! VA7 P(F<R!,  35(AH4X�HN%/$&! 6-(2!  =@.H4X @7 ' (]- ,  .@2(& Z!"T! 6-(2!  , <D(7 3/ . <R!, V2!
(F 14)9! >N&=6]#(R Q! !  3-!>EQ(7 5

 M=@: 0 !  (e-L"/ 32(lt 6, T! !@7
  <C: 3/ ,$2(e-  =  �2(N- 6]#(R  = !  M@AEy 3/C:<. 

   <R!, 67 K@NC: <R!, c& >5 (F M=!=3g*C/ , 37(bR '(AH4X  P,  @7 !  oQz 3g*C/ , 37(bR '(AH4X 6AH: <R!, V2! , <->D 3/ M= ,L 
<F= 3/ o(m-! (F 14)9! >N&=. 

fa! o(45 <C-!>5 34- (F M<-Q!=@\ ;>p   Q! <CC: M@AEy 6/(-@7 O2 P!@T! VAR  = !  =>E Q(A- = >/ '(X 6]#(R (F '(Xfa! , (F M=!= P !<e^- P!@7 
<CC: 3/ M=(hN&! .(F '(U� 67 <CNbF �,@)/ dF 3HY! P(F 6]#(R 67 6: P":@/ [Q!=@\ <R!, ;, = P(F 6]#(R80 6]#(R;(e- P(F 

906]#(R  (7 
3#=(s5 37(AN&= (RAM)

10
 , 6]#(Rcg# 3-<-!>E (ROM)

11<->D 3/ dAbg5 . 

<CNbF M<-Q!=@\ ;, = PQ(& M@AEy P(F 1`/ (F '(U�     .= != M<-Q!=@\ $X@& P,  @7 P=(2Q @A��5 (F '(U� =!<)5 , MQ!<-!. 

   6]#(R<CNbF (F M=!= , (F 6/(-@7 P !<e^- P!@7 3N+>/ 32(F 6]#(R 3#=(s5 37(AN&= (7 P(F  .: <CNbF 32(F 6]#(R (eC2! ;!>5 3/ dF 6
$D>- (e-L P,  @7 !  '(Xfa! ;!>5 3/ dF , <-!>E (e-L Q! !  '(Xfa! . VA7 Q! (F 6]#(R V2! '(Xfa! 6-(2!   = �@7 ;(2@T |*+ (7 6.C2! 1A9= 67

<C2>t 3/ "A- $+>/ P(F 6]#(R (e-L 67 =,  3/. 

   6]#(R(+@AI , $7(� ;L P!>N`/ 6: <CNbF 32(F 6]#(R 3-<-!>E cg# <-!>%7 (e-L P,  Q! !  '(Xfa! <-!>5 3/ cg# @7 (: , $&! @AAB5 17 . 67
<CNbF $7(� 6: !  35(Xfa! =,  34- VA7 Q! �@7 ;(2@T |*+ (7 (F 6]#(R i>- V2! P,  @7 =>T>/ '(Xfa! 6.C2! 1A9=0 M!  P(F 14)9! >N&= <C-(/ 

<CC: 3/ M@AEy (F 6]#(R V2! P,  @7 6-(2!  PQ!<-! . 

   (R6]# 67  =(+ '</ V2@NF(5>:  = <2(7 M<-Q!=@\ , <-@At 3/  !@+ M=(hN&! = >/ }(U9(I 6: 32(F M=!=  (2 (F >N&= P !<e^- P!@7 $&! 3H`/ ;(e- 
<D(7 (e-L 37(2Q(7 .$&! @NlA7  (Ab7 6]#(R 67 $Ub- M<-Q!=@\ $X@& 6.C2! 67 6T>5 (70! @7 P=(2Q  (Ab7 @A��5 ;(e- P(F 6]#(R =@7 (:  $X@& S2!"#

= != (F 6-(2! . 

P=(F 64A- =!>/ Q! (F 6]#(R V2! 3/(45   12
 1A9= 67 (/! <- != >E@7 (F 6]#(R i!>-! @2(& 67 $Ub- P@NlA7 $X@& Q! 1A9= VA4F 67 , <-! M<D $& = 

!>-! 3/(45  = (F 6]#(R i>- V2! Q! M=(hN&! ;(./! P=(F 64A- P(F 6]#(R <A9>5 6C2"F 3Ub- ;=>7 z(7= !<- =>T, (F 6-(2!  i .. 

5. *R#,0 E3+,H 

                                                           
1 Speech Coding 
2 Speech Synthesis 

3 Arithmetic/Logic Unit  

4 Control Unit  

5 Fetch

6 Decode 

7 Execute 
8 Registers 
9 Cache 

10 Random Access Memory 

11 Read Only Memory 
12 Semiconductor



 !/ +0!)12 '%3*% 456 7,!0%' $ 

3HY! P(F 6q#(R  = '(Xfa! P !<e^- ;=>7 3N+>/ , $A#@{ $2=,<`/ 1A9= 67   0 P!@7 P !<e^-  34J!=dmR P=(2Q Q! '(Xfa! , 6/(-@7 (F 

Q!6]#(RP(F  3U-(T )62>-(�(=>D 3/ M=(hN&!  .!V2 6]#(R P(F 6]#(R 6N&= ,= 67 =>E (F 3bAa(CB/R ,  P(F 6]#(P >-<->D 3/ dAbg5 . 

5.1. 8,. *R#,0 E>;S,TU? 

P(F 6]#(R  =    3bAa(CB/3bAa(CB/ $AY(E Q!  <-@7 3/ M@e7 '(Xfa! cUW P!@7 .3bAa(CB/ P(F 6]#(R V2@5 K,!<N/0  !>- 3bAa(CB/10 
Ob2= ;!Q@92

 , Ob2= $%&3<CD(7 3/ . 

 x*&  P(F !>- 3bAa(CB/ $&! M<D M<-(D>\ 3:Q(- 62z (7=>4- cUW ;L P,  @7 3bAa(CB/ ' >Y 67 ;!>5 3/ !  (F M=!= 6:  . 67 37(AN&= M>AD
M=(hN&! 6C2"F ;=>7 VA2(\ $HX 67 , $&! 3UA5@5 (F 6]#(R V2!  = '(Xfa!0;(UANl\ 6%b- 6Ae5 , 3-(^2(7 P!@7 }z>4)/ (F !>- V2! Q! 4

 3/ M=(hN&! 
=>D. 

   Ob2= P(F ;!Q@9 D 3bAa(CB/ x*& O2 Q!<-! M<D 1A.l5 @2w\ �(*)-! M< . = !<-(N&! MQ!<-! ,=  = (F Ob2= V2!3/5 , 5/25  67 , 6Ae5 �C2! 
<->D 3/ 6W@X  !Q(7. 

   Ob2=  P(F$%& $&! M<D M<-(D>\ 3bAa(CB/ 62z O2 (7 6: 3.A/!@& (2 3/>ACA/>9L 6`hY O2 P,  @7 !  (F M=!=0<CC: 3/ M@AEy  .  =
D $%& , ;!Q@9 P(F Ob2=$&! dAgNb/ '(Xfa! 67 37(AN&= M>A . 67 $Ub- (F Ob2= V2! P(2!"/Ob2=  P(F;!Q@90 Pz(7 S2(mCt , $X@& 

$&(e-L . 

5.2. 8,. *R#,0 + 68 

 6: ' >Y V2! 67=>D 3/ M=(hN&! �>9 P"H# (2 , 3.AN&f\ x*& P,  @7 '(Xfa! ;<-!>E , VND>- P!@7  "A9 S7(5 Q! P >- P(F 6]#(R  =   
ND>- P!@7 �A)W  "A9 >5@\ Q! '(Xfa! <-!>E P!@7 , =>D 3/ =(m2! �>9 x*& P,  @7  "A9 >5@\ O2 c&>5 3\>.&,@.A/ P(F 6-Q,  '(Xfa! V

=>D 3/ M=(hN&! P@5 . =@: �(\ !  (e-L '(Xfa! ;!>5 3/ 6: 32(F �>9 , <CNbF VND>- 17(+  (7 O2 cg# 6: 32(F �>9 1.D ,=  = P >- P(F �>9
(7<Cp !w9 ,<-! M<D 6W@X  !Q(7 67 <CNbF VND>- 17(+   .P >- P(F �>9 67 $&! ;=@: �(\ 17(+ (e-L '(Xfa! 6: 32(F �>9-<- >el/ 3bAa(CB/ .

 V2! @7 P! 6]Rf/ 17(+ >`- 67 P >- P(F 6]#(R 39, <D(7 3/ 3bAa(CB/ P(F 6]#(R $A#@{ S2!"#!  = M<CC: =,<`/ 1/(X O2 39(^p
 , M=@: 6UHI $2=,<`/<CD(7 3/ ! != !  '(Xfa! Q! P@NlA7 P(F dmR PQ(& M@AEy ;(./! 1A9= VA4F 67. 

 1.D  =2-3 $&! M<D 6b2(g/ @^2<.2 (7 (F 6]#(R i!>-! P(F 3t�2,. 
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8 6+ 8,. *Z#,0 

 

 

 

 

                                                           
1 Magnetic Tape 
2 Floppy Disks 
3 Hard Disk 
4 Back up 
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1.  !"#$%&$   

    !" #$%&'%()% 1
 *"+,%' '-  +. */*0+"!/  1!234 5+. -!6789'%()% :;<  =>?%@0 AB- . !" C&D/ *9B8E0 +F3G '%()% :;< '%()% +HIJ K% 5% & L

MN.  +E"% */ '-+J *4 :<% @G%(NFEG  !" -BO& +/ & :PN" 5'+4 :;< *4 :<% '%()% @0 C+O '%()% @0 & -!NQ   +E"% %' C+P"% K+N" -'B0 5+.'+4 D"%BG

D.-. *0+"!/ R8HS%'B2<- TJ%& '- +. @0 *"+,%' */ *4 D32P.  DJ */  DJ 5+. D.-  +E"% @"+0K *U '- %' @789 *U D3,BQ . !" %+.'%()*9B8E0   V, K% 5%

 *4 D32P. *0+"!/ D3U +,@0  *"+,%' -!6789 #BW" D3"%BG :N7/+J & @,%'+4 X,%()% Y9+/ & #-%- !NNZG %' +. D"BA +F"[ 5+.. 

2.  !" '$("$ #$%&$ 

 !" D"BA @0 \NP]G 5-!/'+4 & @82PN< *2<- &- */ @74 'B? */ +.'%()%. !"  *0+"!/ ^@82PN< 5+.'%()% 2P. @,+.#!F/ 5%!/ *4 D3  K% 5'%-!/

:;< '%()%^ !" !,+<  +.'%()% & \2PN< @"+_N2`a & :,!,D0 *"+,%' 5+. *6_A & 5%*2)!Q '+4 */  @0  D"BA . !" b,% *0+"!/ *2<- &- */ -Bc +.'%()%  5+.

*0+"!/ & \2PN< *H<BG \2PN< :,!,D0 5+. @0 \NP]G D"BA .\2PN< :,!,D0 5+. *0+"!/ R0+A \2PN< +.5R0+9  & #+d,+a :,!,D0 5+F82PN<  

#-%-  +.(DBMS2) &  \2PN< *H<BG 5+. *0+"!/ R0+A C+/K *0+"!/ 5+. 5K+<^ \O!20 & +.!7,+e0+4 +. @0 D3A+/.  b,% K% V, !. Rf) b,% *0%-% '-

@0 '%!J @<'!/ -'B0 '+f2c% */ *"B8" D"!NQ. 

    !" 5+.'%()% 5-!/'+4  *4*0+"!/  gK%-!a :FO @,+.@,+F" C%!/'+4 5%!/ L+9>?%@0   (N" D3A+/*2<- &- */ *0+"!/  5-!/'+4 5+. #'Bh30 VG &

\NP]G #'Bh30 D3U 5-!/'+4 5+. *0+"!/ @0  D"BA.*0+"!/   VG 5+.0C+0K+< +, i+;A% i+c 5+.K+N" */ j<+a '- #'Bh3 D"BA @0 *NFG +. . b,%

*0+"!/ @Qk,& +. +/ l_G!0 Rm+P0 Rn 5%!/ @o+c 5+.D"'%- ^D"% #DA @n%!? C[ 5%!/ *4 5'+4 . *_3O *4 5+.'+4 '- #'Bh30 D3U 5+. *0+"!/ @S& 

@0 '%!J #-+p2<% -'B0 -'%- 5!2`N/ @0B89 D"!NQ. !"   *,+a & q+<% & L+?+_G'% ^VN)%!Q ^L+_<+W0 ^L+9>?% 5'%DFd" & l_r #'Bh30 *8. 5+.'%()%

@0 *4 %' @,+.'+4 *N74 K% #-+p2<% +/ C%BG0+4 @0 RN6`G ^-%-  +E"% @f;A 5+.!GBNe D3.-.  !" '%()% D3"+0 @,+.: !"   5+.'%()%5'%D/+Pn^ !"   5+.'%()%

@ff;G &  ...*"B8"  !" K% @,+. & #'Bh30 VG 5+.'%()% s& 5+.!Q'&!0^#-!2PQ *Wpo  +. !" ^  +/ '+4 5+.'%()%6N"&!26S% :Pa & @+.K%-!a #$%&  

*"B8"  !" K% @,+. %()%D32P. #'Bh30 *8. 5+.'. 

3. )*+, -./01 

    !GBNe0+4 V, '- '%()%  !" b,!28F0 & b,!G @7o% R0+9 \2PN<-'%- #DF9!/ %' @82PN< T/+30 :,!,D0 *4 :<%.  ^R0+9 \2PN< T82E0 @82PN<

+. *0+"!/ K%:<*4 : @0 :,!,D0 %' #D"K%-!a 5+F2NS+H) D34 ^34  %' T/+30 !,+< & *h)+n ^@O&!c ^5-&'&@0 1!2  ^D34 *0+"!/ 5%!O% :FO  Kt L+"+60%

@0 \.%!) %' 5-!/'+4 5+. D34 & :<% '%()% :;< & !/'+4 bN/ l<%& ^:<% 5-!/'+4 5+. *0+"!/ & !/'+4 bN/ l<%&. 

    +F"[ K% V,!. 5%!O% +/ !/'+4 *4 :<% @,+. C+0!) 5%'%- R0+9 \2PN< TJ%& '-  +E"%!GBNe0+4 K% %' @o+c R890 @ .%BcD . V, -Bc R0+9 \2PN<

 & #'%-% :FO *4 :<% *0+"!/4 *h)+n */ +.'+4 1!23RAM @0 '+/     +E"% 5%!/ CBU & D34 @0 1+ZA% %' *h)+n K% @28PJ uNG!G b,% */ & -BA

 C%BG @0 RNS- b,% */ DA+/ *2A%- @8,%- 'Bvn *h)+n '- :P,+/ @0 -Bc w,+x&[:P"%- *h)+n @d`N8. C+8F0 %' C. 

   !Q%-BA 1!234 & -+E,% '%()% :;< R0+4 :NSByP0 +/ & bNA+0 5+. R8HS%'B2<- K% 5% *9B8E0 *7N<& */ +F3G 5-!/'+4 *0+"!/ -B/ '%!J ^ '+NP/ '+4 

+<!) :J+? & #DNzNa@0  AD./ D3,BQ @0 D30-B< *0+"!/ +F3,% K% @vH/ */ :<% #DA *NFG @82PN< 5+. *0+"!/ K% 5% *9B8E0 '+4 RNFPG 5%!/  *0+"!

                                                           
1 Software 
2 Data Base Management Systems 



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

 #-+p2<% -'B0 L+H)- */ *4 D32P. @H/%BG D30-B< 5+.^*0+"!/ -+E,% */ & D"!NQ @0 '%!J @O&!c 5-&'& 5+F.+d2<- 1!234 & +. #D"&!a :,!,D0 

 K+< *0+"!/ D334 @0 V84 K%'%()% :;< b,% %!O%  +d3. '- +.-!/'+4 b,% & D34 @0 #-+p2<% 5-!/'+4 *0+"!/ -+E,% 5%!/ L+"+60% b,% D,- K% %' 

*0+"!/ D34 @0 \.%!) \2PN< K% &% #-+p2<% 5%!/ %' @_<+30 l/%' & #-!4 C+F3a K+< . @<!2<- RNFPG 5%!/ @E"+N0 V, L'Bo */ R0+9 \2PN< %{S

D34 @0 R89 L+0Dc & L+"+60% K% 5-!/'+4 5+. *0+"!/ & K+< *0+"!/. 

   \2PN< R0+9 5+.\NP]G *2<- &- */ (N"  @0  D"BA :2PN<\  R0+9 5+.*pNx& VG 5%1
 R89 V, +, & #-!4 %!O% %' *0+"!/ V, +F3G *hWS !. '- 

@0  +E"% D3.-. '- \2PN<  R0+9 5+.*pNx& D3U 5%2@0 %' *0+"!/ V, K% XN/ *hWS !. '-  -B8" %!O% C%BG. 

4. 23$3 4+5 2+67+8 

   #-%- *4 DA u_< L+9>?% V,kG%!2<% gK'% */ :_P" @.+Q[ [ :,!,D0 & +.D"BA '%-'Bc!/ 5!2`N/ :N8.% K% +F" .*9B8E0 ^#-%- #+d,+a V,  K% 5%

#-%- *0+"!/ & |;`0 '+2c+< V, ^+. #-%- gK%-!a & :,!,D0 D"'-+J *4 :<% @,+. D3.-  +E"% %' +. .V"+/ L'DJ   +E"% :N7/+J RNS- */ @G+9>?% 5+.

:<% L+A'%(Q *NFG & BE2PO ^C-!4 uG!0 R89 *<.!,D0 \2PN< V, #-%- #+d,+a :,:<% #DA RN6`G @7o% :8PJ *< K% : 

- #!Nc} \2PN< !,K V, #-%- @/+,K+/ & #!Nc} 5%!/ *4 5K+< :<% +.. 

- 1D0 \2PN< !,K V, g&' *4 gK%-!a & 5K+< C+0K+< 5%!/ %' @,+. #-%- @.- K&' */ & :A%DFd" ^~{n ^X,%()% ^+. @0 *m%'% +F"[ @"+<' D.-. 

- !/'+4 & \2PN< bN/ @I/%'C%. 

5. !/9*-:!.* ;  

   *0+"!/ *0+"!/ l<BG *4 5% @8" %' :<% #DA *2AB" �,B" -B8" %!O% *"+,%' l<BG �+8N]2P0 C%BG .C+/K  +8G *0+"!/ 5+.  5K+< t+/ �I< *8O!G :FO

bNA+0 5%!/ \F) R/+J C+/K */^ \O!20 V, */ K+N"3!Pp0 +, 4D"'%-  .V, */ %' *0+"!/ L%'B2<- K% V, !. !Pp0 V, bNA+0 C+/K K% R8HS%'B2<- D3U +, 

@0 R,D_G ^D32P. %!O% 1+_J �%'B) *4 D34 .@0  +E"% L%'B2<- K% V, !. 5%!/ *0+"!/ C+,+a +G '+4 b,% -BA . @<'!/ ~!o %' @"+0K %DG% \O!20 V, +0%

@0 R,D_G bNA+0 C+/K */ %' L%'B2<- *N74 �e< & #-!4 *0+"!/ R4 D34 . *0+"!/ R4 uNG!G b,D/ ^(N" %!O% 1+n'- & #DA R,D_G @,%!O% *0+"!/ V, */

:PN" C[ lc */ */ lc *8O!G */ 5K+N" !d,-. 

6. <+=> ?*+"!= 4+5 4>+1 

R8HS%'B2<- @0 *2AB" *"+,%' 5%!/ *4 @,+. *"+,%' *0+"!/ ^*"+,%' 5%!/ \2,'BdS% V, �,!`G */ &  \2,'BdS% -BA @0 5% D3,BQ .*0+"!/ C+/K  @"+/K 5K+<

*4 :<%*0+"!/  *"+,%' 5+. @0 *2AB" C[ K% #-+p2<% +/ 5% D"BA . */C+/K @74 'B? *0+"!/ 5+.  */ bNA+0 & !/'+4 +/ �+_G'% #BW" & '+2c+< q+<% !/ 5K+<

@0 \NP]G RP" +, & #&!Q �3a D"BA. 

1&% RP" :bNA+0 C+/K-V, & +.!po K% *4 C+/K b,%  P0 & -'%D" \O!20 */ K+N" :<% #DA RN6`G +.:<% \F) R/+J bNA+0 5%!/ �+8N]2 . CBU

*0+"!/ :;< */ :_P" @)+4 :c+3A D,+/ C+/K b,% */ *0+"!/ b2AB" 5%!/ �,B"  '+NP/ & #-B/ R6`0 C+/K b,% +/ *0+"!/ b2AB" ^DA+/ *2A%- *"+,%' '%()%

:<% '%()% :;< */ *2P/%&. 

 &- RP" :@7_8<% 5+F"+/K5
-K */ :_P" @7_8<% C+/K @7o% :,(0 V, &  +.!po 5+O */ L%'+f2c% & ~&!n K% #-+p2<% ^bNA+0 C+/ :<% +. . !.

@0 *8O!G bNA+0 C+/K '- 'B2<- V, */ �+8N]2P0 @7_8<% C+/K '- 'B2<- -BA .:;< */ *2P/%& (N" @7_8<% C+/K :<% '%()% . C+/K b,% */ *0+"!/ b2AB"

 R6`0 (N"#-+< bNA+0 C+/K K% @S& :<% !G.  

C+/K */    :;< */ *4  &- & 1&% �I< 5+. V,-(" '%()% C+/K D32P. !G @0 bN,+a �I< 5+. D3,BQ.C+/K  C+/K DH/ */  B< RP" 5+. �I< 5+.  t+/

@0 #DN0+" D"BA .C+/K b,% *4 :<%  BFp0 b,% */ t+/ �I< V,-(" C+P"% C+/K */ +. bNA+0 C+/K +G D32P. !G. 

 B< RP" :t+/ �I< 5+F"+/K-@,+F"+/K  5+. *0+"!/ b2AB" 5%!/ C+P"% C+/K */ V,-(" F"+,%'@ & 1+6<+a ^VNPN/ D3"+0 CD32P.  .C+/K b,%  *8. +.

@0 '+4 */ @0B89 Rm+P0 Rn 5%!/ & #-B/ #'Bh30 D"&'.C+/K b,% K% #-+p2<% 5%!/ !/'+4  *0+"!/ gKB0[ */ K+N" +. -'%- @P,B". 

 '+FU RP" :0 5+F"+/K*0+"!/ DSB 5-!/'+4 5+.- */ 5%!/ !/'+4 RP" b,% '- -'%- 5!284 gKB0[ */ K+N" 5!NQ '+4 .C+/K b,%  i+c Rm+P0 Rn 5%!/ +.

#DA @n%!? D"%. 

\E3a RP" :@HN_? 5+F"+/K- C+/K b,% C+P"% C+/K */ *N_A '+NP/ +. @HN_? �+_G'% -+E,% 5%!/ D32P. +. *"+,%' +/ !G @0 @n%!? +. D"BA. 

7. *#$%&$  !" @1ABC 

#DNzNa     !" DNSBG CDA !G  !" @<D3F0 CDA �!I0 */ +.'%()% DA @F230 '%()% . @<D3F0 !" @3H, '%()%/  * 5!NQ'+4 1Bo%879@ &  :FO @r+,'

 !" DNSBG & @n%!?  '%()%!/ @32_0 t+/ :NpN4 +/ K&' 5$BSB36G . 

                                                           

1 Single Task 
2 Multi Task 
3 Compiler 

4 Interpreter

5 Assembly 



/ 012+ 3*4 $- ") 56  "

    !" C+QD334 DNSBG    ~!o *4 D"'&+/ b,%!/ '%()%g&' K% !h"  \2PN< L+Nn #'&- g&' ^#-+p2<% -'B0 5+.'%(/% & +.1
 DNSBG 5%!/ -'%D"+2<% D"&' V, ^

:<% '%()%  !" . !" X,+0K[ & 5K+< #-+Na K% �a & *2)!Q L'Bo @n%!? ^#DA bNNHG !/'+4 5+.K+N" %D2/% D"&' b,% '-  K+�[ :A%DFd" *7n!0 '%()%

@0 -BA .A% T)' 5%!/ :A%DFd" *7n!0:<% D,DO 5+.K+N" C-!4 ~!?!/ & @S+82n% Lt+6 . !" DNSBG D"&' K+) K% '%()%5+.:<% #DA RN6`G w72;0 : 

- RN7WG& *,(EG *S�P0. 

- @n%!?. 

- #-+Na 5K+<. 

- X,+0K[. 

- %DFd"5' !"  '%()%. 

-BA %DNa C[ 5%!/ Rn #%' V, & -BA #DN8F) & w,!HG @2<'- */ D,+/ *S�P0 1&%  DJ '-    .:<!F) *NFG *S�P0 !2F/ �'- */ !/'+4 V84 +/ +.K+N" 

@0 V84 D34 .@0 |;`0 :<!F) b,%  !" *4 D34 -BA @.D"+0K+< *"BdU & #-%-  +E"% 5'+4 *U D,+/ '%()%.  

    g&' K% #-+p2<% +/ �e<@n%!?@0 *,(EG 5!26UB4 5+.Dn%& */ %' #DNzNa Rm+P0 C+n%!? bN,+a */ t+/  D334 .�%!? *7n!0 b,% K% �a@0   D"%BG

D34 @n%!? %'  %D4 !. L+Nm(O & +.Dn%& b,% C+N0 �+_G'%.  

#%' C-!4 %DNa & *S�P0 w,!HG K% �a     */ :/B" ^Rn#-+Na 5K+<#%'  Rn @0 D<'. *0+"!/ b2AB" R0+A '+4 b,%  l_G!0 & @,%-K 1+6A% ^VUB4 5+.

:<% !d,D6, +/ +F"[ C-!4. 

   1+6A% +/ 0+"!/ 5+.+Ic +F3G @,%-K* @0 |;`0 K+< -BA . @? '- +0% *7n!0X,+0K[ !h" -'B0 5+.'+NH0 q+<% !/ *0+"!/ -!6789 @2<'- *0+"!/ 

@0 @/+,K'% -BA. #-%- K% #-+p2<% +/ *0+"!/ '+4 b,% 5%!/ �tB8H0 *N_A & w72;0 5+.  X,+0K[ ^D34 '+4 D,+/ C[ :WG @,+F" *0+"!/ *4 @I,%!A 5K+<

@0 A Ro+n C+3N8?% +G ^-BA@0  +E"% %' !h" -'B0 5+.'+4 *0+"!/ *4 -B @8"  +E"% (N" %' *2<%Bc+" 5+.'+4 & D.- D.-. 

    !" DNSBG K+) b,!c[  ^'%()%5'%DFd":<%  .:;< +/ �N_IG ^@,%'+4 X,%()% ^+.+Ic C-!/ bN/ K% +, @,%-K 1+6A% 5%!/  !" &  +.'%()%  & D,DO 5+.'%()%

Kt D,DO 5+.K+N" C-!4 ~!?!/ +, !" *4 :<%   -BA 5!d"K+/ *2<BNa & \h30 'B? */ '%()% .:<% *3,(. !a & #DNzNa �tB8H0 R89 b,%. 

 !" @<D3F0 *)!n :)!`Na +/     !" @<D3F0 ^'%()% *"+,%' V84 */ '%()%2:)!Q '%!J *OBG -'B0  .*9B8E0 */  C-!4 '+4-Bc :FO *4 +.'%(/% K% 5%

#$&!a DNSBG & @n%!? Rn%!0 !" 5+.  @0 '+4 */ #DNzNa & �'(/ 5'%()%  ^-&'CASE Tools@0 *2pQ  -BA . 5%!/ R0+4 lNW0 V, u7�% ^+.'%(/% b,%

 !" DNSBG Rn%!0 @0+8G 5%!/ @0 \.%!) '%()% D334. 

8. @/7(" ?*+"!= DE+1 ?.&+7 

   [ b2)+, ^@H< @84 +/ VUB4 5+. *0+"!/ '- *4 DA+_N0 C[ \2,'BdS% *0+"!/ V, :8PJ b,!28F0:PN" @76`0 C%D3U '+4 -'%B0 u7�% C . +/ @S&

T,!< '+NP/ 5DA' *0+"!/ @QDNzNa C%(N0 +. *0+"!/ CDA !2Q'(/ D34 @0 %DNa *0+"!/ #K%D"% K% !G *0+"!/ CDA !2Q'(/ !/ #&>9  \. 5!d,- R6`0 +.

-'%- -BO& .'%- 5!2`N/ L'+F0 +. :8PJ !,+< */ :_P" @o+c :8PJ '- C+P,B" *0+"!/ !�4%D"'%- 5!284 @QD,K'&  \. 5-'%B0 '- & D" . *7yP0 b,%

@8" -+E,% @o+c R6`0 #'Bh30 VG 5+. *0+"!/ -'B0 '- D,+8" .VN)%!Q D3"+0 @,+. *_3O */ *4 :)+, C%BG @0 %' @])B0 *0+"!/ !284 #K&!0% @S&   ^

 ^b`N8N"%#-+< 5K+<5%!/ !/'+4 #-+p2<%  & @G+9>?% 5+F6"+/ K% #-+p2<% ^…BG DA+/ #-!6" @FO . 

   *0+"!/ V, l<BG :8PJ !. & D334 \NP]G %' -Bc �'(/ 5+. *0+"!/ D"-!4 @H< C+P,B" *0+"!/ RNS- bN8. */  l<BG !c[ '- & -BA *2AB" �,B"

-BA l_G!0 \. */ +F28PJ  +8G @f;A .@28PJ */ +F3G +F`;/ !,+< */ :_P" !?+c *�D�- C&D/ �,B" *0+"!/ !. g&' b,% '- *4 5%'%- C[ '- *4 

-K%-!a @0 ^:<% 5!2`N/ L'+F0. 

 V84 */ +G -'%- K+N" (N" @,+.'%(/% */ ^C[ */ l_G!0 X"%- & q+3A'+4 V, */ K+N" !/ #&>9 \. K% %DO & R]2P0 @,+F28PJ */ *0+"!/ \NP]G VA @/

DA+/ C+3N8?% R/+J & C+<[ b680 Dn +G \. */ +. *0+"!/ 1+fG% C[ .@0 %' R89 b,% G-%-  +E"% i+c 5'%()%  !" l<BG C%B . */ C+P,B" *0+"!/ @S&

 !Q% *4 D"DN<' *EN2" b,%  @789 & !G *"tB]H0 '+NP/ 5'+4 �D.-  +E"% -Bc %' VN36G b,% D"%B2/ *4 D3.- !NNZG 5% *"BQ */ %' @P,B" *0+"!/ 5+F"+/K

-B/ D.%Bc !G .Da *2)+, :c+< @P,B" *0+"!/ 5+F"+/K RNS- bN8. */D"D0[ D,. 

*0+"!/    :c+< 5K+< C+0K+< & *S�P0 �'- ^uNG!G b,D/ & #DA \NP]G @6UB4 5+.Dn%& */ *0+"!/ C[ '- *4 :<% @A&' *2)+, C+<[ C[ @.-  !G

@0 -BA .C+/K   5+.Pascal&  C*"B8" C+/K b,% K% @/Bc 5+. D32P. +. .*0+"!/ D"&' :c+< 5K+< *"BQ */ *2)+, :NS+H) *4 :<% 5% +. &  

\N8fG 5!NQ @0 *SB0!) 5'B? %' @n%!? K+) 5+. #&!Q *4 D34 *0+"!/ K% @p72;0 5+. @0 C+n%!? & C%K+< #$&!a 5&' !/ \. +/ D3"%BG  DNSBG 5+.

 !" D334 '+4 '%()%. 

9. @/7(" ?*+"!=$!F GH  

                                                           
1 System Life Time 
2 Computer Aided Software Enginnering 



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

   *0+"!/ !/ #&>9  !" DNSBG 5%!/ 5!d,- g&' ^*2)+, :c+< 5K+<  -BO& #DNzNa 5+.'%()%@P,B" *0+"!/ *4 -'%-�@A  %!Q1@0 #DN0+"  -BA.  *0+"!/

@P,B"�@A  %!QDn%& */ %' *S�P0 �%!? C[ '- *4 :<% @6N36G 2@0 *,(EG �@A  +" */ 5!26UB4 5+. D34.#-%- �@A !.  R8HS%'B2<- & +.  i+c 5+.

@0  +E"% %' @o+c R89 & *2A%- %' -Bc D.- .-'%- %' !,K @Qk,& *< g&' b,% : 

- 2<%@7c%- 1>]-:,-BOB0 :,!,D0 :N7/+J   '- !d,D6, +/ @S!234 R/+J & #DA w,!HG 5+. R6A */ +F3G *6F4 �@A  +" */ 5'%()%  !" 5+.

@0 �+_G'% D3A+/ . 

- */+`G-:,-BOB0 �,!`G :N7/+J   !" 5+. +F"[ 5+. L&+pG q+<% !/ 5'%()% .@Qk,& D"%BG @0 D,DO �@A V, ^!d,- L'+_9 */  �@A V, 5+.

-!_/ �'% */ %' @8,DJ. 

- 5D3/ *]_?-@Qk,& & '+2)' �+0+8G *4 iBfc */ q>4 V, :WG :,-BOB0 -%DHG V, w,!HG :N7/+J  D"'%- */+`0 5+. .*9B8E0  K% 5%

q>4 *"+;/+24 ^D3A+/ �+_G'% '- i+c lNW0 V, +/ *4 +.3@0 #DN0+"  D"BA . 

   *0+"!/ C%'%D)!? *4 D"'&+/ b,% !/ %!Q�@A 5K+< % !" DNSBG D"&' */ 5!2`N/ :9!< VN36G b,  & #-%- X.+4 %' 5'%DFd" & DNSBG *3,(. ^#-%- '%()%

*0+"!/ '+N2c% '- @G[ L%!NNZG 5%!/ 5-+,K 5!,{a ~+IH"% @0 '%!J K+< D.-. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

?*+"!= ?/7+I* ?*+"!= += ?.&+7 DE+1 4>+1 $!FJ@H 4>+1 

 

DE+1 ?.&+7 $!FJ@H 

   - w,!HG#-% *,&' & +. +.  b680 @)-+fG L'Bo */ +F3G

D3A+/ l_G!0 \.+/ :<%. 

  #-%- w,!HG *,&' & +. +.  L'Bo */�@A V,  uN4!G

@0 ABD". 

   #-%- @0 :,�' R/+J +. D3A+/.    #-%- @0 C+F3a �@A V, C&'- �tB8H0 +. D"BA. 

   #-%- *,&' & +. +.*,&' *4 @, @0 R89 +F"[ 5&' */ +. D334 ^

@0 uN4!G �,!o 'B? */ D"BA . 

   *0+"!/ *,&' K+< */ %' +. @0 |;`0 @74 'B?  & D34

*,&' @0 '%!J #-+p2<% -'B0 +.�@A l<BG +. D"!NQ. 

   *0+"!/ l<BG �,!o 'B? */ 1!234 #BW"  & #DA |;`0 

@0 :/+� *0+"!/ *8O!G C+0K '- -BA. 

   1!234 #BW"bNNHG +.�@A l<BG & %!O% bNn '-  

@0 -BA. 
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1.  !"# $%&'( )*  +,%*-  

    !"#$%  &'(  )$*+"',%$ -./01 2#31$  !"#$% 456  7  ', )$89 :*+"',%$ )";<"!"7 =$ >?"@.1$ "9 $% *,"AB+$ C'5D "# E "F"AB+$ G?" H$8.($ E I

*D J',8D -F  9 C9"5D 457. *D KL.5D 8#MN, E $4O :>?$? K&(  9 >4( P=$?8Q I"AB+$  &'( %? 4!M( .30R9"S  &'( 4(%  9 E% )"F  I"D4T "F

*D %$8S U$89%"7 %"0.T$ %? $% *AM5.D 4F? . !"#$% )"F  &'( )"#$VD )$ =$ 45,%"'A: 

- W"0Q 3X"#%? E G"1%$ ./D E "FI$45: 

- 31?%E? %? )?$8X$ "9 Y"',%$ )%$8S89: 

- I"AB+$ C#=M, E Z.($[\ H$8.($  9 :G"L.!$. 

 &'(    45("# G".0]#? "# ^M<"!_ 31$ Z&`D "F .?-./01 %? *F? G"5a01 : .([\ % 45!"D *+"',%$ )"F?M9 ^M<"!_ I%MO  9 Z@R,  I"AB+$ *5b# :

"5a01 J1M, G  >?$? c#"`! 80d.D  .1M0Q )"F*D 4!4( . E G".0]#? 20!E8.&<$ c#$40Q "9 !"#$% G"5a01 :"F U"&D$ G".0]#? *F? 4( 8#[Q . &'( %?  )"F

"5a01 J1M, I"AB+$ :G".0]#? G *`! >?$? c#"`!  .1M0Q"! )"F 4!M( .G"5a01 G"5a01  9 3'/! G".0]#? *F? I$="0.D$ ^M<"!_ *F?$% 8#= ?%$? : 

- 7 G".0]#? G"L.!$ %? "eT U$V0D31$ -. 

- *D :G".0]#? G"L.!$ >?$? :$4O 4!$M,   $% 8#E"N, E "FKL.5D4#_ K`A  9  50;9 >?"@.1$ I$V0;], E "F%$4D =$ f#8+ Z#$ =$ E 457 . 

- >?$? 3A81 31$ 8.g09 YMeT %? "F. 

- 31$ ^M<"!_ G"L.!$ =$ 8.!$=%$ *R0T *<".0]#? G"L.!$. 

- >?"1 E 8.;9 G".0]#? -./01 )%$4;a! $4;a! =$ 8,31$ ^M<"!_ -./01 )%. 

2. .*/+*  !"# ,0 

   89 h"1$ 3b1E *#"0X$8di:  &'( "F  9  1  .1? -0/L, *D 4!M(: 

-  &'( )"F *RjD1
(LAN)    7       k?E4jD ";!_ 2# "# 456 U"`.T"1 %E"]D -F) 8.DMR07 2# l"b( 8m7$4n ", (31$!. 

-  &'( )"F )8;(2
(MAN) 7  k?E4jD ";!_ 2# 8;( E oDMn U_ 31$. Z056  &'( "F# 2# "# E 378( 2# 8,"X? =$ )?$4b, 31$ Z&`D *

*D E 4F? %$8S c(MQ 3j, $% 8;( 4("9 *DM`A "# *O"N.T$ 4!$M, .*D )8;(  &'( >?$? 4!$M,  Z&`D *.n "# E 457 *!"'0.gQ $% IMO E "F

RjD *R9"7 UM#V#MR,  &'(  9 31$*?M( KOE V0! . &'(   !M`! *<MR1 Z@R, )"F  =$ )$ &'( Z#$ 45./F "F . 

-  &'( )"F >?8./\ (WAN)
3 7        jDk?E4 ";!_ *D 4!$M, 2# %Mg7: 2# >%"S E "# W"`, k87 Z0D= 4("9.   &'( Z#$ !"#$%  )$89 )?4b.D )"F

 D"!89 )$8i$ *D U"9V0D U_  9  7 ?%$? 89%"7 )"F   &'( %? -0#M\WAN Z#$  !"#$% *+"',%$  &'( 8#= 2# "9 "F4
 -F  9 >4( KN.D 4!$.   &'(

 !M`! 3!8.5#$ *!";i  &'( E *,$89"pD  &'( Z#$ =$ )$ "FF ./45 . 

3. 1,+,2 ),0 34,"(-* 

                                                           
1 Local Area Networks 
2 Metropolitan Area Networks 
3 Wide Area Networks 
4 Back Bone 



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

4("9 *D *+"',%$ G"!"7 *1"1$ KD"A 2# )$  !"#$% )"F  &'( )$89 >4(  q$%$ r#8b, %?   .  G"L.!$ )$89 31$ )80/D *+"',%$ G"!"7 2#

G"5a01 )%M! "# *&#8.&<$ )"F .7 W"`,G"!" *D >?"@.1$ M#EE8&0D E )%M! s$MD$ :*#M#?$% s$MD$ UM6 */0+"5dDE8.&<$ s$MD$ =$ *+"',%$ )"F 4557 . Z#$

4!%$? IE"@, 8a#4&# "9 t!"78X 8u! =$ ";5, s$MD$ .G"!"7 Z#$ *1"1$  .1? E?  9 "F :G"!"7 )"F *&#V0X) -01 "9( E G"!"7 )"F *9 -01*D -0/L,  4!M(. 

3.1. ),56,+,2 !%7893  

   )";<"!"7 *&#V0X4!M( *D *+"',%$ )"F  !"1% =$  .1?  1 KD"( : 

- sE= -01>4( >409", -F  9 1
 

- K9"7 G"0/7$M72
 

- 8'0X )%M!3
 

   Z#8.<E$4.D *+"',%$  !"1%2# sE= -01  9 -F >40!"9", >4( "9 c7E% f#"A )$89 G"L.!$ IMO E >?$?31$  . Z@R, -./01 !M`!  =$ )$?89%"7 Z#$ 

-01  "F31$ .sE= -01 %$4! 3#ML,  9 ="0! 8.DMR07 Z#456 ",E ?*D  ?87 >?"@.1$ G".0]#? E ^M<"!_ G"L.!$ %? U_ =$ U$M, .-01 Z#$ %?  "FG"`.n$ KT$4, 

*&#8.&<$ ?"#= 31$ . 4!"9 )"5;Q-01 Z#$ %?  "F?%$? *a./9  RO"X E 3D"pv  9 . RO"X )$89 ?%$MD )%"0/9 %? "D$  )8.DMR07 Z#456 )"F*D  U$M,

?87 KL.5D $%  0!"w 89 309"aD Z#456 . >409", -F  9 )";R9"7 =$ lM! E?Cat3 E Cat5 &'( )$89  *D %"7  9 "F 4!E% . )";R9"7Cat5 ?$4b, 3RA  9 

*!xM+ KO$MX %? G"5a01 E >4( 8.`7 KT$4, ", 4( yiMD :UMR@, f#"A E ";z0Q  Y"',%$ )$89 E >4( 8.;9 8, !"#$%"9 3A81 "9 45("9 y1"5D :x. 

   K9"7 )"F G"0/7$M7 {"eb!$ )VRX c(MQ 2#  K0<? Z0`F  9 E 4!%$? 8#[Q%? 89$89 V#M! E KT$4, *&#8.&<$     =$ sE= -01 WE"LD 8, 31$.  3`0S Z#$

 K9"74!%$?%MT89 )8,x"9 30X8| =$ *<E 31$ 8.g09 -01 sE= =$ .K9"7 Z#$  "F*!xM+ KO$MX %? 3A81 "9 8, 9 )"F*D %"7 )8.g0 457 .K9"7 %?2#  

>?$? 3A81 )8.DMR07 *D "F  4!$M,E?4("9  0!"w %? 309"a0\ .  K9"7 Z#$ $%*D  *'#8L, GM+ ", U$M,4O?89 %"7  9 8.DMR07 . 

    :)%M! )"F8'0X %?G"L.!$ >?$?  9 I%MO t<"Q )"F %M! %? GM+ 2# o<M<  g0( )$  7 8eS U_ =$ 8.`7 =$ 2# %", )MD U"/!$ 31$*D W"]!$ : ?80\ .

?%$? )?"#= %"0/9 I$="0.D$ 8'0X :*D 457 *!"'0.gQ $% )8,x"9 4!"9 )"5;Q 4!$M, . 9 yiMD 8D$ Z#$  &'( %? U_ )80\%"7 *D U$8\ )"F ?M( . 8+"T  9

 8F %? :*!xM+ YMeT %? :H4!$ r0b},*1  9 ="0! 8.DMR07 3#ML, >4557F %? */D )";`01 %?  &0<"n %? :31$  8~5Q 2#  9 8.DMR07 3#ML, >4557 

31$ ="0! .*`! 80w�,  78jD )E80! *9$8T "# t0+"5dDE8.&<$ GB.T$ :�89 *!";\"! I$800d, K9"LD %? 8'0X ?8#[Q . >45#"18X *q"0`0( ?$MD 80w�, 3j,

*`! %$8S $MF %? ?MiMD  :?80\W$E?"9 8, =$ sE= -0131$  E*<31$ K&gD ";!_ G"N,$  . 30O"T Z#$*D yiMD  305D$ C`1 �$8.1$ K9"LD %?  7 ?M(

45("9  .($?. *D >?"@.1$ ";!_ =$ rR.pD lM! E? ?M( :Multi Mode E Single Mode .  9 *!xM+ )";.X"/D )$89 *<E 4!8.!$8\ *.<"n 2, )"F8'0X

*D %"7 4!E% .*D *.<"n 2, )"F8'0X >?$? 45!$M, )$89  0!"w %? 309 "a0\ 456 3A81 "9 $% "F *145F? G"L.!$ 8.DMR07 . 

3.2. 1,+,2 ),0 :3 ;8<  

   G"!"7 )"F  *+"',%$*9 -01*D >?"@.1$ ?$=_ )$MF %? s$MD$ %"g.!$ =$  E 45574!M( *D *+"',%$ )"F  !"1% =$  .1?  1 KD"( : 

- M#EE8&0D4
  

- >%$MF"D5
  

- ob($ UE?"D VD8S6
  

   D0M#EE8& s$MD$ *#M#?$% "9 t!"78X%"0/9  x"931  7 O  9 -0L./D JT I%M%? $MF 8g.5D *D 4!M(.  %? >4!80\ E >45.18X ", 31$ W=x Z#$89"59

-./01 Z#$ Z0D= "5j!$ K0<?  9 E 45("9 -F 4#? -0L./D 4#? JT  "F%? KO$MX  Z0940 ", 508.DMR07 ="0!   9 >"a./#$  <% )"F )3#ML, >4557( 4!%$? .

31$ >?"1 *#M#?$% s$MD$ 40<M,E "#= )";.X"/D *D *+ $% )? 457 .s$MD$ Z#$Y"',%$ )$89 U"`.T"1 Z09 %?  45./F y1"5D %"0/9 8;( 2# )"F. 

-./01 Z#$ %? I"AB+$ G"L.!$ 30X8| 31$ 8,x"9 %"0/9 V0! ";!_  5#VF "D$ 31$ 8.g09 -01 sE= E t7$M7 K9"7 =$ "F . 

   >%$MF"D >"a./#$ CS$E %? *+"',%$ )"F _ %? E8&0D s$MD$  <% )"F*5b# :45./F U"`1 s$MD$ D0M#EE8&$%  =$ 2# >"a./#$ *50D= 3X"#%?*D   $% ";!_ 4557

3#ML, E %? 3;i 8a#?Z0D= )E% %? )8a#? >"a./#$ )$89  G"1%$ *D 4557 .>%$MF"D Z#$  7 "F %? oRO"X 36000 )8.DMR07 �e1 Z0D= E )x"9 

JT $M.1$ "9 .A81*  G?"bD3A81 cT86 Z0D=  9 %E? ?MT %? *D 8u!  9 39"w Z0D=  9 3'/! K0<? Z0`F  9 E 45./F 378n G"n 451% .>%$MF"D  "F

)�8!$ *X8ND$% ?MT  =$ 40(%MT Z0D�,*D  4557.  

   >%$MF"D ?%$? )?"#= IE"@, *50D= )"F4!M0Q "9  7 4!%$? 30O"T 456 *+"',%$ )"F . >%$MF"D =$ >4( 3X"#%? E >4( G"1%$ )";<"5a01 3A81  68\

"0/9*D ?"]#$ $% )?"#= 80T�, *!xM+ 3g\89 E 3X%  RO"X :31$ ?"#= % 457 .  9G"mD U$M5A ?E4n *50D= M#EE8&0D 4!M0Q %? %"g.!$ 80T�, :3 

 ?E4n )%M! 8'0X E *R9"7 )"F4!M0Q 80T�, :8.DMR07 89  0!"wE8&0D5>%$MF"D )"F4!M0Q 80T�, E 8.DMR07 89  0!"wE8&0D   ?E4n )$2700!"w *R0D 31$  . 

                                                           
1 Twisted  Pair 
2 Coaxial Cable 
3 Fiber Optic 
4 Microwave 
5 Satellite 
6 Infrared Beam 
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=+,: >+,2&9 Down Link Up Link 

C 4.6 3.7 – 4.2 5.925 – 6.425 

Ku 11.4 11.7 – 12.2 14.0 – 14.5 
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-,2A&: B,8+ A-/C =+,: ),D5E 

Z.D G"L.!$ 1.2-9.6  Kbps 

*<M`bD I"`<"&D 32–64 Kbps 

39"w 8#E"N, 128-9600 Kbps 

-;D I"`<"&D 64 Kbps – 1.5 Mbps 

Z0#"Q 30@07 "9 >?8gX Mq4#E 100 Kbps – 1.5 Mbps 

Z0#"Q 30@07 "9 >?8gX Mq4#E 6– 24 Mbps 
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*+"',%$   9  &'(31$ >4D_ K`A. 

                                                           
1 Bandwidth 
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 -01 sE= 100 Mbps

G"0/7$M7 K9"7 140 Mbps

)%M! 8'0X 2 Gbps 

M#EE8&0D 275 Mbps

>%$MF"D 2 Mbps 

b($VD8S UE?"D o275 Mbps
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1 Topology 
2 BUS 
3 Ring 

4 Star 

5 Tree
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1 Mesh 
2 Protocol 
3 Strategy 
4 Node 

5 Client 

6 Server 
7 Peer-to-Peer 

8 Modem 

9 Network Interface Card 

10 Repeater 

11 Hub 

12 Bridge 

13 Router 
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2- X48SJ "3-[*D "-  @& :X48SJ C.91!*2.W& $%& X48SJ 4  "2% !  &  7>9%8L>J& 4  )4!83D  *048B . 

3- X8L"K "-  @& : C.91!*2.W& X48SJL ! 8;2B*( ! 78-*2FL )8E 78L4[ /B $%& )& /f9%!  ! *2F90 $H*% M*2;0 $9O9B /0 7"9%4 $;R &4 7&*-"

"3B CL ' 4![ *0 *2lB /3-PE 80 &4 *2;0 X8L"K. 

4-  "-  @&Online : C.91!*2.W& X48SJ /.:( *E 8-! $1*23-& j-*G @& X8HgG& ! Xm>IoL "2% !  &  ! \!*D M"-*K $9f08U Online &4 *,-  

"3B CL ^E&*D. 

    /3L& C.91!*2.W& X48SJ  /0 "2% !  & )48SJ 8E $B*( =90  M >( CL  !"oL &8LC.91!*2.W& 48B! NVB 3
  "-*K nL8( )48SJ )8E $9W8`D T8lJ

 ! 8E $B*( =90 )48SJ )8;G8:J4& M\!*D @& h? X8L"K /-&4& M\!*D ! ... *96 CL *0 4  &4 . 

2.  2345)*, - !"#$% &' ()*+, 

      )48SJ X8V%pL =90 C.91!*2.W& X8G8:J4& '@8J P9< $V91 )&M.91!*2.W& A 8:J n.( /0 8;W8% /.f0 X8HgG& C)EDI(
4

 /.:( q%>J /B  )8E

 ' !PD& \@4&)VAN(
 5CL C18:92F?  CL nlH Cr8I2K& =OfJ s>tK j-*G @& ! "1>( /2(&   >R! M"1 *B  &$% . 'u&!EDI /08R 4>v3L /0 w8:W8x 

 T>%*L )48SJ  83%& C.91!*2.W& C-8R) ! 4>2B8D (...CL ' 8O2%&  >( . @& 4>v3L yU&! 4 EDI 7!"0 X48SJ "(80 CL 5x8B . )&*0 /B CO-*`JEDI 

$%& =93< $%& '"( /z&4& :» /0 )*J>9+L8B ^2V9% c- @& jD&>J  4>L C18%4 agG& )8E  4&"182%& q%>J '"( CE  78L@8% )48SJ X8HgG& A8_21&

C.91!*2.W& X&P9;SJ j-*G @& )*,- .« 

                                                           
1 E-Commerce
2 Turban
3 E-Business

4 Electronic Data Interchange 

5 Value Added Networks 



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

 *B "E&>K C;R>J n08U clB a>b>L {4  /0 k-*`J =-& '4804  )*I2eL |9b>J /z&4&   .  @&4>v3L»78L@8% )48SJ X8HgG& '"( CE  « ' 8O2%&

)&*0 A>:U  4>L ! ^;D n08U Mj9U  C(!4@& $%& X8HgG& )4![ ylR .nL8( X8HgG& n9:U =-& : *-8% ! m8B n->oJ noL M/-8? $l9U Mm8B "B

 4&>L"E  CL n9.FJ &4 Q8V# X4>r c- 8- "-*K \48O% c- /B "(80 CL ) .X4>r Q8V#  4&  X!8OJ ^E 80 wm>l`L Mkf2eL $B*( !  )8E .

n.( /0 }-48J 8- ! "3(80 /2(&  X!8OJ !& ~4 [ 8- ! )*2FL ^%& =2D*6 4&*U )8R $%& =.lL   >( /2(>1 COf2eL )8E . X48:H» )8E 4&"182%&

agG& 4>L C18%4jD&>J   «CL 7890 �g2K& /B "3B Q8V# X4>r =90  >R>L )8E  /0 X8HgG& /z&4& )&*0 $08� ! jD&>J  4>L \!4 c- =99`J 80 8E

"9%4 "E&>K nU&"# .$%& '"( T8S1& CfflW& =90 |t% 4  8E 4&"182%& =-& =-!"J )&*0 )& ' *2V6 )8;(gJ 7>3B 8J . X48:H» ^2V9% c- @&

)*,-  /0 )*J>9+L8B«"3(80 /2(&  4&*U 78L@8% c- 4  8- ! &PSL 78L@8% !  4  "31&>J CL ^2V9% !  /B $%& =-& *,1890  .@& yU&! 4 EDI )&*0 

 >( CL ' 8O2%& P91 C18L@8% 7!4  X8G8:J4& . X48:H»C.91!*2.W& X&P9;SJ j-*G @& « /W 8:L =-& 4  C18V1& /fK&"L /1>6 �9E /B "3B CL 7890 P91

 4&"1  >R!.  8;W8% 8JEDI  &4 Cl9E8OL CfB /0 Q! a&"0& ! $1*23-& C18;R �.:( \*2V6 ! "(4 8L&  >0 c91!*2.W& X48SJ @& 4>IJ n08U n.( 8;3J 

 *B A>o2L $(&   >R! /39L@ =-& 4  /B. 

' &  C.91!*2.W& A 8:J 7"L[  >R! /0 80     ' 8O2%& '@># 8E C.91!*2.W& X48SJK48B /0 CW8L )8E /V%>L ! �4P0 )8E $B*( @&  \!*D ' *K M8E /18

 ! CJ8L"K )8E $B*( M8E ...$D8- \*2V6 T!  $%  ~83R& \!*D ! CJ*D8VL )8E h1&u[ 4  $9f0 !4@4 8J C2# !. 

 @& ' 8O2%&   8SJ C.91!*2.W& X4  !"# 4  1970 /-8L*% C.91!*2.W& A8_21& *9v1 C-8E )4![>1 80 )EFT(
1

 -/-8L*% 7[ 4  /B   /0 7&>J CL &4 8E

>l1 8S08R C.91*2.W& X4>r -$D8- \*2V6  . ! 8E c180 /f9%! /0 /B  >( CL �gG& 8E $9W8`D @& )& /H>lSL /0 /-8L*% A8_21& ^29% c-

  83%&  ~8%& *0 gL8B 4>0PL ^2V9% *K&!& =9lE 8J M *96 CL T8S1& 8E c180 =90 y083L A8_21& $;R )8?8-8? )8E �8J& n9:U @& *,-  )8E /V%>L

/`%>J 80 !  *B CL nlH )5x8B CIeFL )8E  4&"182%& ! Q><48;< )&4&  �-4"J /0 CfflW& =90 ! CfK&  y083L A8_21& $;R M78L@ A>G 4  7[ 

 >0 '"- *6 . "B X&4>2%  )*% c- /0 $V1&>J M)5x8B  83%& ~8%& *0 /-8L*% A8_21& 4>2%  /0 s>0*L X8HgG& /B  >l1 *99�J CL8,3E $9`b! =-&

 >( n-":J C39(8L ! '"( .>J 80 /W 8:L Cr8K )8E 4&"182%& X4>r /0 8E T89? 8J  >l1 CL Q8S-& "-"R )8E /.:( =-& C.92.J @891 M8E /.:( /`%

"1 *6 ."( CL  !"oL CW8L )8E /V%>L ! �4P0 )8E  $B*( /0 )4!83D =-& @& ' 8O2%&. 

 a&"0& X8:R>L Q! 7"L[  >R! /0 ! $1*23-& $D*F9? 80    C.91!*2.W& X48SJ"( ^E&*D )@!*L& T>;OL /0 . /.:(  8S-& &"20& 4  $1*23-& /.:( 78930 

 '8,-8? *,-  PB&*L =-& /0 j08% )!4>( CW8l2#& /fl# X4>r 4  8J  !*0 =90 @& >J81 78l9? >�H )8E4>FB )8E*29+L8B 4   >R>L PB*lJ /B  >0 )&

 "3E  /L& &  >K 48B /0 8E . A8% 4  8E "`019699? /.:( =-& /0 '"o2L Xg-& '8,F1&  48;<  C3`-  >K /f#*L =9W!&  4&! $1*23-& ^B ^B ! "32%>

"( CL8v1 /f#*L ."1*9,0 '*;0  >K c9L 8B[ �&"E& /0 7"9%4 )&*0 $1*23-& @& "31&>J CL /B "1"9%4 /S921 =-& /0 789E8,F1&  /L& & 4  . Q! 7"L[ 80

"( �>V3L c91!*2.W& $V? PR /0 c9L 8B[ '4!  )8E C6�-! T8lJ 8:-*_J .8B )&*0 >:1 C1&"3< *J>9+L8B �1&  /0 )@891 Q! 80 7 *B 4 . *96&*D 80

 @& ' 8O2%& ! "( @8x[ $1*23-& )48SJ '4!  N9J*J =-& /0 ! "1 *B $1*23-& /R>2L &4  >K '8,1 48B ! NVB )&*0 ^E y-83r ! 8;2B*( Q! 7"( X48SJ

 C.91!*2.W& $D8- \*2V6 $H*% /0  .*? M"-"R )8E /.:( \*2V6 MC(*2V6 =-& n-m  @& C.-n.J! T*1 ! 8E  n9W  ! $%& ' >0 ) *048B )8E4&PD&

 >0  )48SJ )8;2B*( =90 $08U4 �-&PD& *,- . 

 MC21*23-& )8E $K8% *-@ ! 8E n.J!*? )*9648B /0   EDI  ! �4P0 )8E $B*( =90 CG8:J4& s>tK ~8%& *0 /B =9`L CG8:J4& ^2V9% c- @& &4 

7[ !  /2K8% A>o2L M"3B CL nlH $08� Ct0&!4$B*( 7[ /3L&  /B "3B CL *-5? �8t`1& ^2V9% c- /0 n-":J &4   CL *0 4  &4 )*2F90 489V0 )8E

 *96 ."3%83F1 &4 *,-".- $%& =.lL C2# /B C-8E $B*( .EDI  j-*G @&^E  c- $1*23-& EDI j-*G @& VAN/0 !  4&  *0 4  /3-PE  =9lE 

n9W   $1*23-& /`%>J �H80EDICL   >( ./0 8�L 7&>3H  !"oL ^2V9% M�39z>0 $B*( /B C2U! AEDI-VAN ^2V9% c- /0 &4  >K EDI 

CL $B*( X8`tU \48O% ^2V9% 4  /B C18-*2FL  &  *99�J C21*23-&  7 *B5"1"( *0&*0 . 

=-P,-8R Q! �-4"J /0 8L&   EDI CL   >( . @& ' 8O2%& *0 '!gHEDIM /% 4&   >R! P91 C.91!*2.W& X48SJ *,-  '"lH n.( :  

-  $1*23-& @& ' 8O2%& ! X8oOr MQ!  

-   *23-& @& )*96 '*;0&$12
  8E)/.:( $B*( nK&  4  /B C-8E 8ECL ' 8O2%&   n.J!*? @& ! "1>(IPCL ' 8O2%&  "33B ( 7"9Fe0 78L8%!*% �H80 /B

$9W8`D /0 CL $B*( CfK&  )8E   *6M 

& \*2V6$1&*2VB3
)"33B CL ' 8O2%& C18V.- n.J!*? @& X8HgG& A 8:J )&*0 ! "32VE ^E )48SJ �*G /B C-8E $B*( =90  >R>L )8E /.:( (

$B*(  4>v3L /0 8E80 )48.lE)48SJ )8B*( . 

/.:( =93<  @& �90 nL8( C<829E $1&*2VB& wg�L "3(80 ^9vH 489V0 $%& =.lL C-8E2100*23-& P91 ! $%& $B*( & M 4>D $B*( $1120000 

CL nI2L ^E /0 &4 )48B '8,2V-& "3B. 

 

                                                           
1 Electronic Funds Transfer

2 Intranet 

3 Extranet 



)+./0( 1*$+23  #+45  "

3. 678  9*:;!"#$% &' ()*+,  

$W!  CfB �*G /% $1*23-& j-*G @& "2% !  &  )&*0 *6&148B ! NVB M233B �*IL ! '"3 n08U )8;W"L T8lJ "`0 �oOr h-*J8L M^->( nz8U &4 

 4>IJ C.91!*2.W& X48SJ >( CL nL8( &4  .A"L 8;3J n.( =-& 4  '"( ' &  78F1 A"L /1 789L @&  )8EB2B!  B2C  C.91!*2.W& X48SJ �*`L 

CL "3(80 .CL CD*`L 8E A"L =-& /L& & 4  "1>(: 

ConsumerBusiness Government 

G2C G2B G2G Government

B2C B2B B2G Business 

C2C C2B C2G Consumer 

 

 B2B 
4

 : =-& @& 786"33B ' 8O2%& !  & 4&*U �*G  &*D& T8lJ C.91!*2.W& X48SJ"32VE 8E 78L@8% 8- ! 8E $B*( M . &4 ^;% =-*2F90 X48SJ a>1 =-&

 4  C.91!*2.W& X48SJ$%&4&   .CE!*6 X48SJ /B A"L =-& @& Cr8K n.(5CL �8OJ& CL8,3E $%& �!*`L /0   8- 8E $B*( 8- d8e(& /B "2D&

 /39L@ c- )!4 ^E 80 )48SJ )8E '!*6 CL $9W8`D Cf9:L>J& C#&*G )!4 ^E 80 kf2eL )8E8R 4  $B*( "3< /B C18L@ "318L M"33B $9W8`D )48SJ

"33B . 
6
B2C : >( CL CIe( )8E4&"-*K /0 X8L"K 786"33B /-&4& ! 8E $B*( @& Xm>IoL \!*D nL8( . a>1 =-&J C.91!*2.W& X48S  C(!*D ' *K 

c91!*2.W&7 >( CL '"9L81 P91  .L"K �4P0 $B*( c- '86*E C18+lB =-& /.1[ A8# ! "E  4&*U *2.<>B C18+lB c- 4892K& 4  &4  >K X&"9W>J 8- X8

 A"L =-& M"E  h-!*% 8;1[ /0 ! "(80 /2(&  &4  >K $08� )8E )*2FLB2B2C >( CL '"9L81  . '8,(!*D "318LQantas' ,  Pan-pacific .

 c91!*2.W& X48SJ *,-  a>1B2C gG& MX8L"K C2B*( /B $%& 7[ CL /z&4& �1&"3L48B /0 &4  >K X&"9W>J ! X8H "E  . 48I2K& /0 A"L =-&

B2ECL '"9L81   >(. 

'>9( /0 $1*23-& 4  "2%! &  78.L& P91 )*,-  )8E CL /flR @& $%& *-5? A"L /0 7&>J  *B '48(& *-@ )8E : 

C2B :2B*( /0 $1*23-& j-*G @& &4  >K X&"9W>J ! X8L"K "3E&>K CL /B ) &*D& "318lE "14![ CL  >R>0 &4 $lVU =-& "3(!*O0 8;18L@8% ! 8;

"(80  >K ~83R& )&*0 )& '"3(!*D )>S2VR 4  /B CIe( .Priceline.com$%8;E8,-8? =-& =-*J4>;FL @& C.- . 

C2C :"(!*D CL )*,-  ie( /0 &4 �W>IoL ie( c- A"L =-& 4  . j-*G @& 7&*,-  /0  >K CIe( n9:L>J& =2K!*D A8�L 4>G /0

CL )8R A"L =-& 4  )*,-  /0 CIe( �1&  =2K!*D 8- ! d8e(& /0 X8L"K /-&4& ! $1*23-&  *96 . ) 8H d8e(& 8J "3E  CL '@8R& /B C-8;2-8%

*# )&*0 &4  >K A&>L& @& Cr8K $W8# ! "1& n9:U =-& @& "3E  4&*U 8;1[ 4  �&C2C *,-  ! 4&PD& T*1 ! ^f9D ! C_9%>L  &*D& /B $%& C18L@ P91 

"33B CL /b!8`L ^E 80 &4 CW829S-  )8Em8B .Napster.com'8,-8? =-& @&  $%8E. 

)4!83D \*2V6 80 '@!*L& C0 )8E  ~8%& *0 c91!*2.W& X48SJ @& Cr8K a>1 ^9% )4!83D =-& @& ' 8O2%&  c91!*2.W& X48SJ 7[ /0 /B /2D8- /`%>J 8E

489%8CL  "3->6. 

4.  9*5'<8;!"#$% &'  !"#$  

4.1.  %&'( )*+,'-./&  !"#$  %"0&12345 "6!"5,  

 !"#$ %&'( )*+ ,-*./( 012$ 31 4#5 6 7$#8 319#$ :4 2$  !;1*< %=; 2>4) #?3#@ 6 AB@ C962(1 2DDE< F#G 3) H#=I1) 6 %'$#J3 03#K< LD/( 3)    .

 !4#=; 7$#J3 C !'B? M41NO1 F#G 3) 963 P$ 963 P@ %4#QJ3 #$ CR62O 91 S5 ,#( + 6 7=DJ C7DTD@ 0#? P!D(9 3)  4#$ #U;V .( 012$ 319#$ 3) 7DWO*

 X=Y P$ )*+ %;#(9#Z [!?2O %'G 6  03#K< L$163 C D\*< 0#? R63 3) 13 02']D$ ^ =Y ,12DDE<  4#$ P&_$ )36V `D4#5 13 #? 7=DJ  4#$ #U!< P; #U;V

 ;36V. 

 91 aY1 #? 7@2" `D$ 7$#J3 6 036 b2U$ M41NO1 Ac*( 093#$ */; P$ 7;2'!41 3) %&D;62'&\1 319#$ :4 )*c6   %( b !!@ d2.( 6 b !!@  D\*< 

))2e . 319#$ :4 P$ %Z2'Z) Ac*( 7;2'!41online))2e %( F*./( 6 7( + f131N? 6 b !!@ d2.( #? f*D_D( #$ 0963 P;#Q" 6  . P$ P(1)1 3)

7Z1 b " b3#"1 03#K< ,#BZg( 012$ :D;62'&\1 ,3#K< 91 b)#T'Z1 0#41N(. 

1.  7*/,& 8&92 :0'; <=*> ?6"5: 

                                                           

1 Government 

2 Business 

3 Consumer 

4 Business to Business 
5 Collaborative Commerce

6 Business to Consumer 

7 e-tailing
8 M-Commerce



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

    42+%( 7@2" :4 012$ ,#( + #4 6 PD\61 )1*(  P_G2(  !h 6 b DiD5 0 !4V2O  ;1*<  "#$ 01 . 6 b)2@ 1 D5 13 f#e !!@ D\*<  4#$ f131 42+ 1 '$1 3)

9#D; )3*( 31 W( P@  !!@ jk](-#@ Cf#(9 2D+ #4 7Z1 AZ#!( 7=DJ 6 7DTD@ CX4*/< lb !!@ D\*< P&!41 m/( P$  P]W;  " n#k';1 01 6 #? 

%( b)#'Z2O b !!@  D\*< 012$ X(#@ ,#DINc #$ ,#Yop1  "#$ P'"1) q$#r< 02']( 2s; )3*( ,#.k]( #$ Ho(#@ 2s; )3*( F*./( #< )*" . t2O #$

( P&!41%( 13 #?-#@ 91 %.k]( 31 W( 012$  42+ R3#TZ 31 42+ C !'B? b)#(V  D\*< u*r+ 6 P'O2e 312J F*QJ )3*( P;*=; F*./  'Z2O.6... 

 `41 91 MD5   7@2" v3N$ 0#? b)#T'Z1 #$  91EDIP!4N? C3#@ 062D;  %( M?#@ )*+ 9#D; )3*( )1*( `D(w< XG12( 3) 13 7B5 6 x#h 0#? ))1 ; .

 7Z $ 3*s!( P$ b2@1y( 063 N@2=< 012$ 02']D$ 7J6 Mk$ `41 f1 !(3#@ P@ 7Z#!z( `41 P$ F*./( `D(w< 012$ 3#@ f#42c f)2@ %!D"#(

f)36V7=DJ   ;31) f#e !!@  D\*< #$ L$163 )#K41 ND; 6 2'U$ 0#?. 7@2"  91 P@ %4#?EDI%( b)#T'Z1   H-*=z(  !!@5 #< 10P!4N? 3)  {3)   )*+ 0#?

PO2{  42+ Mk$ 3) %( %4*c  !!@ .XDB;#'5 7;2'!41 P!4N? `41 M?#@ 012$ 02']D$ 0#? )31) #? . |#K;1 0*Z P$ 13 #?3) 7;2'!41 b6oY P$ ,o(#z(

%( 312J2$ u#Q<31 `T_< #4 S@#O q42p 91 #U!< H#W$#Z P@ :h*@ f#e !!@  D\*< ND; 6  4 c f#e !!@  D\*< #$ 03#K<  !'+#ZC%(   4#]e . 

2. :*/9$ 7;'@ A"2B ?6"5 

   +2h}%( F*p P@ %;#(9 X@ 91 7B<3#QY  D\*<  )*" P'+#Z F*./( :4 #<  ]@ .C D\*< }+2h %p 3)P!4N?  ( #$ P@ %.k]( 7$#8 0#?f1ND 

%=; 2DDE<  D\*<  !@6  !'B? f#(9 P$ P'B$16 C)31) )*c6  .P!4N? `41 P!4N? C,1NDUK< ~oU'Z1 X(#" 7$#8 0#?  6 %?#O3 ,#( + 6 %;#='+#Z 0#?

4N?! }%( %'Z252Z 6 7424 (  "#$ . 0#c P$ F*./( :4 7+#Z f#(9 2e110 P$ 963 7 !@ 1 D5 M?#@ 963 CP!4N? b#>;V   2? 0191 P$ 7$#8 0#?

%( 2'=@ F*./( 7Z1 b " d2{ 02'=@ f#(9 P@ 12h )*" . 

   P+2h M?#@ �Y#$ :D;62'&\1 ,3#K< %( b9#c1 6 b " %;#(9 0#? ? #$ 2']D$ ,-*./( #<  ?)!4N})*"  D\*< 2'=@ #4 06#B(  . )#K41 ,#p#Q<31

 %&D;62'&\1 #$b !!@ `D(w< 7@2" Cf#42']( 6 #? R3#TZ 7O#43) 6 F#W';1 #< 7+#Z 3)#J 13 #? n#BG ,3*{ C 42+ 0#?  3#DB$ f#(9 3) #? DZ3 6 #?

)2D>$ ,3*{ XQJ P$ 7QB; 02'=@ .P]W; 6 ,-*./( ,#.k]( %'G #U'@2" 91 %+2$ 3) 13 #?P&Q"   6 %G12p XG12( #<  !'"1ye ~12'"1 P$ #?

)*" �42B< F*./( PzZ*<. 

3. A"0'-C2 7( D68 <2:; !8 DCE( 'F& , D0&!"5 ?0&1G& 

"   %( b)#T'Z1 ND; f#42']( P$ %?) 7( + 012$ 7;2'!41 91 #U'@2  !!@.  ,3*{ P$ ,#Yop1 2>4) 6 %!O %;#QD']5 C,-*./( ,#.k]( `'"1)

online  #U!< P; PO2{ �Y#$  02']( #$ L$163 6 b DiD5 ,-1*�Z P$ %4*>kZ#5 91 f#42']( ,#( + Mk$ f1 !(3#@ f " �3#O q42p 91 %4*c

%( %( �Y#$ P&_$ C))2e %�13 f#42']( )*"  !"#$ 2< . 

   7@2" Cf#42']( 74#�3 M41NO1 2$ b6oY %( b)#T'Z1 f#42']( ,#( + 012$ 7;2'!41 91 P@ %4#? %( #Y)1  !!@  6 ,#"3#TZ |#K;1 q42p 91 P@  !!@

 %!O %;#QD']5onlinePO2{  7Z1 b " |#K;1 0)#49 %4*c. %_@ 3*p P$ P@  ?) %( f#]; 2'Z3*O PBZg( ,#WDW/< 500 #< 700 012$ 3-) 

 C2s; )3*( X/( P$ �#!"3#@ :4 f)#'Z2O15 #< 20 )6 G 6 `T_< q42p 91 02']( 7Z1*+3) %Z32$ 012$  {3) 72$ 3-)  91 3#@ `41 |#K;1 01

)*" %( d2{ 7;2'!41 q42p. 

 0#41N( 24#Z    %&D;62'&\1 ,3#K< "#$ %(249 �2" P$ 03#K< ,#BZ*( 012$  : M?#@ C%$#4319#$ 0#? P!4N? M?#@ C031) 3#Q;1 0#? P!4N? M?#@

PrZ16 dyG CR62O 0#? P!4N? F#;#@ )#K41  C02e  6 #�#W< M41NO1 6 ,-*./( R62O 012$  4 c 0#?. .... 

4.2. "0&12 %&'( )*+,'-./&  !"#$  %A"H:II5 J'K2  

    b2U$ M41NO1 3*s!( P$ 03#K< ,#BZg( P!4N? M?#@ C036 P4#(2Z :D;62'&\1 ,3#K< 063 2$ Cf#42']( P$ 7( + 7DTD@ f)2$-#$ 6 #?  031ye

%(  !!@ .%( 7;2'!41 q42p 91  42+ nyc ND; f#42']( %( 3) f*h  ;*" %( 1 D5 M41NO1 036V ,2DG 3*p P$ f#]$#k';1 ,3 J P@  !$#4 op1 C !@ ,#Y

%( |#K;1 02< 7G13  42+ 6  ;36V %( 7Z) P$  42+ 012$ 02'U$ 6 2']D$  !?) .%( ND; P_E]( 25 )12O1  !!@ %4*c PO2{ f#]'J6 3)  !;1*< . ,#Yop1

%( �*Z :D;62'&\1 ,3#K< 7=Z P$ f#(N=? 3*p P$ 13 f#42']( 6 #?3#@ 6 AB@ 2'=@ %<#D_=Y 0#UU!4N? 6 2']D$ 0#U$#k';1 C2'U$  ?).  P$ P(1)1 3)

d2.( 012$ :D;62'&\1 ,3#K< 91 b)#T'Z1 0#41N( 7Z1 b " b3#"1 f#e !!@.  

1.  ?0&1G& L"E-+& A".2& 

b#>"62O )1 z<     b9#E( 91 2']D$ 3#DB$ C !'B? b ?#]( X$#J 7;2'!41 063 2$ P@ %4#? P_/( 3) %'G P@ %4#?  ;31) )*c6 7Dz=c25 3#DB$ 0#? .

 91 2']D$ 3#DB$ `D!i=?b9#E( v*\#<#@ q42p 91 #4 %e !;13 91 %\*Wz(  G #$ 02']( :4 P@ 7Z1 %4#? %( 7O#43) 7B5 q42p 91 P@ %4#?  C ;*"

%(  !@ 1 D5 %Z2'Z) #U;V P$  ;1*< . 02']( :4online%(  b9#E( 91  ;1*< b9#E( 91 %'G #4 6 2>4) 3*]@ #4 2U" 3) 01  )*c6 %'!Z X&" 3) P@ 01

 4#=;  42+ C)31 ;. 

P(#;963    !'B? P!D(9 `41 3) %!"63 F#�( #? .P(#;963 91 02']D$ )1 z< P$ qp#!( 24#Z P$ 7QB; v3N$ 0#?2U" `D!@#Z  %Z2'Z) %_/( 6 %_( 0#?

 ;31) . !@ Pz\#r( 13 f#Uc 2Z12Z 3) P(#;963 f131N? 3#Q+1  ;1*< %( b !;1*+ :4 7;2'!41 063 2$ P&D\#G 3). 

2. '-C*( ?0"MN 



)+./0( 1*$+23  #+45 "#

b)2@ f#D$ 7;2'!41 q42p 91  42+ XD\) 13 2']D$ M4#ZV 6 %'G13 f131 42+ 91 03#DB$     ;1 . f#(9 3) %4*c PO2{ �Y#$ 7;2'!41 q42p 91  42+

%( )*" .b#>"62O 3#@ ,#Y#Z #$ )*+ %;#(9 }(#;2$ aDs!< 6 P;#+ 91 �62+ P$ 09#D; 02']( )31 ; #? .-*p , ( 012$ P@ )31 ; 09#D; `D!i=? %;

 "#$ f#42']( ,#( + Mk$ f1 !(3#@ %!T_< �Z#5 2s'!( .74#Z 91 03#DB$ Cf#42']( 2']D$ M4#ZV 012$  P$  z$ 963 #4 963 f#=? 13 ,#"3#TZ #?

%( X4*/< f#42'](  !?) .7@2" 91 03#DB$  !!@ %( P�2Y )*+ 74#Z 063 2$ a? 13 ,o&]( XG 0#=!?13 6 %!O %;#QD']5 #?. 

3. A89=+ DO!"PM1
 

   %( f)*=; %"3#TZ 7D_$#J M41NO1 Ac*( 7;2'!41 ))2e .P$ C%';2'!41 0#?3#@ 6 AB@ %+2$  ,-*./( 2�#G F#G 3) C%z=c u#Q<31 X4#Z6 b�46

 ;9#Z %( R3#TZ Ho(#@ 13C %( ,-*./( 2>4) 91 1NK( Ho(#@ P@ 03*p P$ *") .?1*+ %( P@  !@ n#k';1 13 03#Q+1 #U!<  !;1*< %( f#e !;1*+  !

 P$ 2s; )3*( 0-#@ X4*/< 0#!z( P$ `41  6  !;1*k$ n6 }/T{%&D;62'&\1 7B5 #4 jk"06 %(   "#$.  %WDZ*( 0#? b9#E( f#42'"Online 

 n#k';1 7D_$#JCD !!@ n#k';1 LQ� 012$ 13 )*+ 2s; )3*( 0#? [!?V  !;1*< %( X4#=< ,3*{ 3) 6 b)*$ 131) 13 b " LQ� 0#? . 

4. '-=5 %"6 <=*> 

    H-*=z(  !!@ %( |1 J1 #?-#@  42+ P$ 7;2'!41 q42p 91 P@ %;#e !!@ d2.(8 #< 30 3) �_Q( `41 P@  !!@ %( 7+1)25 P_(#z( 2? 0191 P$ 3-) 

 H#Q42W< %'!Z ,o(#z( )3*(807Z1 `D>;#D( 3*p P$ P_(#z( 2? 0191 P$ 3-) .�DTk< %';2'!41 f#"62O b)2+ %+2$   %4#?13@ %( PI131  !! . F#�( 012$

 f#e !"62O %+2$Online 13 #U$#'@ %+2$ Cn#'@ $ #40%"62T$#'@ 7=DJ P$ 7QB; �DTk<  {3)   !!@ %( PI131 %\*=z( 0#?. ) 74#Z F#�( 3*p P$

Amazon.com D!DQ$ 13 (. 

5. !8 QG92 L!"#$ )*+,'-./&  !"#$   

1. )0'-./& R&'IS : 

    Mk$ %4#!"63%( R31Ne :42'&\1 F12!c 7@2"  3#@ 062D; M?#@ 6 2'U$ ,#( + Cf#42']( P$ %4*>kZ#5 Mk$ 3) %Uc*< X$#J ,1281 P@  ?)

a'BDZ 91  42+ P463 2DDE< XD\) P$ PD\61 )1*( P!4N? 6 a'BDZ 7=Z P$ %'Z) aDsY 0#? X&<625 91 b)#T'Z1 #$ %&D;62'&\1 0#?  a?12O 7;2'!41 0#?

%( ))2e . 

   P;#+3#@  Mk$ 0#?%4#!"63F12!c 7@2"  9632?3) :42'&\1C `DDz< 012$ #�#W< #? { 7=DJ2
)RFQ ( P$ Mk$($#!%( � )#'Z2O ; 7=DJ #< 

`D"#( ,#zrJ#? $ 13  P36V 7Z); . P]W; #�#W< 2? 012$  7Z1*+3) %;#>4#$ 91  4#$ #? %( %;1*+9#$ C " %(; )3*( Mk$ P$ C "s XW'!( 2%(  C "

 P'O2e %�@*'O %( 7Z*D5 #�#W< |2O P$ 7=DJ �1361 #$ b12=? C " %( "C P'"1ye 7@#5 3)  %( 7B5 S�Z 6  " %( " . 7T? XJ1 G  !4V2O `41

%( F*p 963 7J6 3#DB$ 6  D]@  P@ 03*p P$ )*$ 2De Mk$($#!%( #U!< F*=z( 3*p P$ �  P$  G16 fV 3) 7B;1*<2 #4 3$ *>$1*c b !!@  D\*<  "#. 

   :42'&\1 F12!c 3) P!4N?    42+ Mk$ 03#@ 0#?62D; P$ u*$2( 0#?30 012$ 6 7Z1 P'"1) M?#@  {3) 60 `DDz< H1) K( f1 !(3#@  {3) 

7Z1 b " PTD�6 . �$#!( Mk$b#( 3)C XJ1 G 6 #< 8 F#Z31 6 %�@*'O C09#$ y�#@ Nc P$ 02>4) �#BG 0#?3#@ 063 2$ #< )31) %O#�1 7J6 963 

P(#;)91)2�$  .   #< ND; PD\61 )1*( P!4N?20 ,3*{ P$ 2']D$ f#e !!@  D\*< P$ %$#D'Z) P@ 12h 7Z1 b)2@ 1 D5 FN!<  {3) online 7$#J3 )#K41 �Y#$ 

7Z1 b)1) M?#@ 13 #U'=DJ )*+ P$*; P$ 2(1 `41 6 b " 2']D$ . F#Z 3) 7@2" `411997!41 q42p 91 -#@ 6 S!c 3-) )3#D_D( :4 91 MD$  7;2'

)2@ 031 42+ . #? 42+ 2']D$ Ph 2? `'+#Z  (V3#@ q42p 91 #U!< b !4V F#Z PZ t2Y 3) P@ 7Z1 b)2@ PQZ#/( :42'&\1 F12!c500 #< 700 

3-) f*D_D( F#Z 3) PO2{   "  ?1*+ )#K41 7@2" 3) %4*c.  

2-9.4*M 7('#$ 3
 : 

 F#Z 91   19972<63 ^ !!@  D\*< `42'e3N$ C*&BDZ 
4

 CP&Q" 0#?70 ,3*{ P$ 13 f#42']( ,#( +  {3) online 7Z1 b)36V 3)  . 2(1 `41

 dyG Ac*(250PO2{ 6 b#( 3) %!T_< �#=< f*D_D(   f1ND( P$ %4*c525f*D_D(  7Z1 b " F#Z 3) 3-) . F)#z( aJ3 `419 6  (V3) X@  {3)

174N? X@  {3)7Z1 b)*$ 7@2" %412c1 0#? P! .b2U$ P@ 7Z1 b)2@ R31Ne *&BDZ 7@2"  7@2" `41 f#42']( ,#( + 036 91 b)#T'Z1 #$

C:D;62'&\1 ,3#K< 200 #< 3007Z1 P'O#4 M41NO1  {3) .  

3-B'-*T2"5 A,'.*2 7('#$ 5
 : 

1 03#DB$ P@ 7Z1 fV %Q;#c |91*\ 6 2<*D�(#@ b !"62O :4 92<*D�(#@ f62&D(    3#D'+1 3) )*+ 74#Z n6 q42p 91 13  42+ :4 012$ |9- ,#Yop1 9

 ?) %( 312J f#42']( . LZ*'( 3*p P$ f#42']( #$ b2@1y( 012$ R62O Mk$ f1 !(3#@ `41 91 MD5 P@ %\#G 3)20 C ;)1) %( �#.'+1 f#(9 PWDJ) 

;1 b)2@ Pzc12( 7@2" `41 74#Z n6 P$ HoQJ P@ %;#42']( #$ b2@1y( 012$ #U!< C 27Z1 |9- f#(9 PWDJ)  . )*" %( jk]( b)#Z PQZ#/( :4 #$

 %413#@ Mk$ `41 3) :D;62'&\1 ,3#K< 91 b)#T'Z1 #$ P@107Z1 b)2@ 1 D5 M41NO1 2$12$ .  

                                                           
1 Customization
2 Requisition for Quotes 
3 Cisco 
4 Router 
5 Micron Computers 



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

4- U'T45& R&!:G 7('#$1
 : 

    F#Z 3) �2�B@1 F13 O1983P&Q" q42p 91 13 #U'@2" P@ )2@ b)#T'Z1 031NO1 |2; 91   %{*.+ 0#?%( X.'( a? P$  t2Y 3) 6 )2@12 

 CF#Z50000)2@ �=c 02'](  . 0#U\#Z %p 3)1995 #< 1998 )6 G P$ f#42']( )1 z< 7;2'!41 3) :D;62'&\1 ,3#K< |#K;1 6 7;2'!41 )636 #$ 

)2@ 1 D5 MUc f*D_D( :4 .%( `D=k< �2�B@1 F13 O  P@  ;968 91  {3) 3P'B$ f*D_D(  %( #K$#c P;1963 P@ 01 " LZ*< 2�#G F#G 3)  ;*

P&Q" %( |#K;1 #? )*" . 

5- V,!9$92 7('#$ : 

%5 :4 012$ 02']( :4 0#?9#D; 7Z1 3)#J )*+ %p#Q<31 }&Q" P$ #&<1 #$ -63*<*( 7@2"    *c2�=c 13   )*+ 0 D\*< };#+3#@ P$ 13 fV 6 b)2@ 036V

%e�46 24#Z 6 [;3 C02?#� |2O 2s; 91 �*.k( F ( :4 #<  !@ XW'!( )*" P'+#Z #? .%5 02']( C " |#K;1 R3#TZ P@ 0963 01)2O  )3*( *c

;%( 7O#43) %'B5 P'B$ :4 3) 13 R2s  !@ .)*" �2r( P!D(9 `41 3) 319#$ 9#']D5 f1*!Y P$ 7Z1 P'B;1*< -63*<*( AD<2< `41 P$. 

6. <08,:W2  %"6 )*+,'-./&  !"#$ 

    %&D;62'&\1 ,3#K<)31) %&4�*\*!&< 2D� 0#? 74)6 /( a? 6 %&4�*\*!&< 0#? 74)6 /( a?  . %_{1 0#? 74)6 /( %&D;62'&\1 ,3#K< 3) 

7Z1 b " f#D$ 249 F6 c . #? P!4N? 91 0)#49 7=BJ dyG Ac*( P@  4 c 0#? 036#!O 3) b963 2? 0#? 7O2]D5 C #? 74)6 /( `41 )*c6 #$ #(1

 3) %&D;62'&\1 ,3#K< 91 f#e !!@ b)#T'Z1 b " Ac*( C)*" %(  %&D;62'&\1 ,3#K<)*" 2']D$ 963 2? . 

 

 %"6 <08,:W2 D.*+,'-./&  !"#$ 

 %&4�*\*!&< 0#? 74)6 /( %&D;62'&\1 ,3#K<  %&4�*\*!&< 2D� 0#? 74)6 /( %&D;62'&\1 ,3#K< 

1- 3#Q'Y1 6 7D!(1 C7DTD@ 012$ |#Y F*QJ )3*( 0#? )31 ;#'Z1 

)31 ; )*c6. 

1-%(  42+ 91 13 #? b !!@ d2.( 7D!(1 91 %;12>;   ;#Z2<. 

2-)31 ; )*c6 %O#@  ;#$ 0#!U5  . 2- 3)  %&D;62'&\1 ,3#K<7Z1 �#!"#; b !"62O . 

3- !'BD; F*QJ )3*(  G 3) 031NO1 |2; 0#?31N$1 . 3- )*Z   %&D;62'&\1 ,3#K<7BD; 02De b91 ;1 X$#J %e)#Z P$ . 

4- 0#?31NO1 |2; 6 7;2'!41 q$#r< 3) %<o&]( 9*!?  ,3#K<

 %&D;62'&\1)31) )*c6 b)1) 0#? b#>4#5 6 #? P(#;2$ %+2$ #$ . 

4- #$ 13 )*+ 6  !!@ S=\ 13 b " b 42+ F6*./(  !_4#( #?31 42+ %+2$ 

 %&D;62'&\1 ,3#K< !?) %=; qO6 . 

5-7Z1 f12e 9*!? 7;2'!41 . 5- ;31 ; )#='Y1 y�#@ f6 $ ,-)#Q< P$ 9*!? |)2( . 

6- P$ 9#D; P&Q" 0#? b !?) S462Z 2$ b6oY web server 

a431) �#+ 0#?. 

6-aDUc1*( b !"62O 6 31 42+ )*Q=@ #$ . 

 

 

                                                           
1 Federal Express 
2 Pager 



  

 

 

 

 

 

 !"#$%&!'( )'$* 

 

 

 

1-  !"#$   !"#$"% &'() *#'+, -+ .  

   !"#$%&"'($!)*   +#,-(.)  /0",12 3)               4 " 5,6718 96: ;0<= 9: >*(!"# ;,4?@ AB)0) 0<C14 9: *D,%E0) " *E,FGD) /,8    0# >H)?&"'I6J 96: KLM(6N24 

     " 3"0 9&,%J 9(F,.7    ?J,: *4 9(-8 3"0  .                     6='2 " *6(!"# ;,4?6@ " ;,6FGD) 9: O.,14 *.'(.#  IP 53Q ;GLINE #)'2) 9: RL&"'($!)  !"#

?S,T& *4 9B)0) )0 ,8?1S)'2 0#  U0,V4 /)': 'E +#'(NW /,8. 

       .) *D,%E0) *$L&"'($!)  !"# *X=) /,I&<(. YZ)" 0#                    *4 0)'Z': *(!"# ;,N.<4 'S,. " H,1U0,U > /#,[(Z) /,8 +,71: > H)?&"'IJ ,:  !"# 9U  

           ?8# *4 \L$VE )0 *$L&"'($!)  !"# ]"0 9U  .) ;,D,%E0) ^S)" #3,. . ) 0#S  _.  TNZ ^* 4 * 1UL  K#,_:)   `X(a4   *6$L&"'($!)  !"#  6: b6:)"0 " >L ^

  .,1V: )0 ,I&cLK .    8# dS"'. /)': *$L&"'($!)  !"#    *=<[@ /,8?e)" >H)?&"'IJ 9: * "     '7S# *(!"# /,8 H,43,. >       +#,-(6.) *6-X(a4 /,8)'f4 3) 

 ^S) 9U ?1U *4 #<@S3 ^S",1F  gE 9U ?4,f&) *4 9_4,P H,U0) "  !"# ^L:,4 *C:)"0 9:'?&<J *4 /?1: 9(.#: 

  G2C(Government to Citizen) :C:)0A *6NS"'.  !"# Hc *D 9U H)?&"'IJ ,:  !"#    96B)0) H)?&"'I6J 96: )0    ?68# *64 .  ,6f1S) 0#

?1U *4  2,S0# H,7S)0 ;0<= 9: )0 ;,4?@ ^S) ?J,: *4 *$L&"'($!)  !"# /,8 dS"'. 3) +#,-(.) ") he 9U 9_4,P 3) /<iF H)<1F 9: ?&"'IJ. 

  G2C(Government to Customer) :9_4,P #)'2) 3) /#'2 9: )0 #<@ dS"'.  !"# Hc *D 9U /) 9C:)0 9B)0) /'(V4 RS H)<1F 9: 

 ?1J,%& H,7S)0 ?1&)<E *4 ;,4?@ 9&<W ^S) " ?1U *4 .   H,6L4 *6$L&"'($!)  !"# *D,%E0) j?4 0# YZ)" 0#Customer " Citizen   #<6P" ;",6-E 

#0)#. 

G2B(Government to Business) :  96: )0 *NS"'.  !"# Hc *D 9U *=<[@ " /0,fE /,8 +,71: "  !"# ^L: /) 9C:)0  H,43,6. Hc

     ?8# *4 9B)0) *=<[@  U'J ,S.                              /,68  U'6J " #<6J *64 9(6J)kW )'6P) 9:  &'(1S) 0#  !"# l'D 3) 9U  /) +?S)m4 9: H)<E *4 j,n4 H)<1F 9:

           #'U +0,J) >?11U *4  U'J +?S)m4 ^S) 0#  &'(1S) hS'D 3) *=<[@ .*E,4?@ 3) \L%Z 9B)0) 3<f4 " *8)<W 94,&   >,68  5,6f&)  ?6S'@ "  o"'62 U ,68Q,> 

;,4?@ " +'Lp 0# ^S) qa: 5,f&) *4 #'LW. 

  G2G(Government to Government) : H,43,. ^L: /) 9C:)0,8/  9U `X(a4 /,8  !"# ^L: ,S "  !"# H"0#D* >Hc   R6S '8

        ?1J,: 9(J)# `X(a4 /,8 91L43 0# *C:)"0 ,S " ?18# dS"'. /'7S# 9: ?&)<E *4 ,8  !"# ,S ,8 H,43,. ^S) 3). U)   96: /<6g& 9:  !"# /0)#) 0<4) 'n

  #0<4 qa: ,S H,43,. RS ;,FGD) 9U *1_4 ^S?: r?1(N8 s<:'4 K8 #'LW *4 0)'Z '7S# *&,43,. +#,-(.) .      ,6: '64) ^6S) *(16. *6(!"# /,I4,t& 0#

                   NL& 0)#0<@': *2,U H,1LTD) "  F'. "  Z# 3) "  .) +)'T8 'LW  Z" /,8 /3,: kp,U .    9: 3,L& \L!# ^LT8 9:       *6(!"# `6X(a4 /,I&,43,. j,[E) 

*4 u,Ne) J<#. 

  G2E(Government to Employee): 9C:)0  :  !"# ^L: , q&)?140,U  " ?J,: *4    96:  6!"# l'6D 3) 9U  .) *S,8 dS"'. \4,J

       *(!"# `X(a4 /,8 H,43,. /0)#) H)?140,U         9B)0) ,I&c \vJ" 0,U ,: 9C:)0 0#  #<J *4 .         *!,4 0<4) \4,J ?1&)<E *4 ,8 dS"'. ^S) :    " ;,L!,4 " w<Me

 ...   ?J,: H)?140,U 9: s<:'4 .                " /3,:kp,U q8,U  IP *(!"# H,43,. RS *X@)# ;,D,%E0) " H)?140,U #'$XTF +<g& 9: *W?L.0W<XPL'/ 3)    lG6E) 

U 9XTP 3) ?&)<E *4mL& *(!"# H,43,. *S)0,U qS)m2) " H,43 /,8#'U0,G2E?J,:  . 

   #'U +0,J) ,I&c 3) *$S 9: H)<E *4 9U #0)# #<P" 9_4,P H,U0) "  !"# ^L: mL& `!,a4  IP 0# /'7S# ;,D,%E0) ?J ]'C4 9U *C:)"0 9: 9P<E ,:: 



 !"#$%&!'( )'$* 

 

 

  !

!

  C2G(Citizen to Government) :# 9: )0 *E,FGD) H)?&"'IJ Hc *D 9U 5#'4 "  !"# H,L4 *D,%E0) 3)  .) ;0,%F    *64 96B)0)  6!"

 s,%E0) RS ?18# *4 9B)0)  !"# 9: H)?&"'IJ 9U  *B)0c " ,8 5'2 *$L&"'($!) /'LW /x0 RS 0# j,n4 H)<1F 9: ?18#C2G #0"c *4#<P"  9: )0.  

2- &/01   &'() *#'+, -+ . 2"3 

       '(I: ;,4?@ 9B)0) *$L&"'($!)  !"# l?8        ) '(VL: *Va: 'y) " '(TU 91Sm8 ,:   *!"  .T&*    #0)?&,(.) H)<E        *6WzS" 'S,6. /)'6: *6[aV4    Hc /,68 

*2'_4  3 >#'U S  (!"# '8 )'* 4 *     & 9: 9P<E ,: ?&)<E L,83,/     5,t& o#<@ 9_4,P  *$L&"'($!)  !"#  ,{ )0 S9 0Sm/ ?1U  .         +?64c `6S'_E RS 0# j,n4 H)<1F 9:

 9U  .) ?S,: *$L&"'($!)  !"# RSS M A R T?J,:  : 

  S(Small) :                  ?1U /'LW<XP 9S,4'. " *&,N&) /"'L& lGE) 3) ?&)<(: ,E r?J,: 9(J)# ?e 3) qL: *W#'(NW ?S,%& *$L&"'($!)  !"# .    '6(I: ^S)':,61:

<U *Xg4 /,I(!"# 9: |0m: /,I(!"#  .)?&<J KLNME '($}. 

  M(Moral) :?S,T& ~-e )0 H)?&"'IJ *=<[@ ;,FGD) KS'e " +#<: wG@) 9: ?LM4 *(NS,: *$L&"'($!)  !"#. 

  A(Auditable) :                       96U *61_4 ^S?6: r ?J,: <7:)<P ?8# *4 5,f&) 9U *.,L. " /#,[(Z) >*F,T(P) /,I(L!,_2 9:  %N& ?S,: *$L&"'($!)  !"#

 ?1&)<(: H)?&"'IJ ,I(L!,_2 ^S)  2'VL{ ?&"0 3) H,$4) ?e ,Ec?11U ONU )0 53Q /,8 *8,W. 

  R(Responsible) : *$L&"'($!)  !"# ?S,:?J,: <7a.,{ 5#'4 9: qS,8  L!,_2 3) *J,& *EG$V4 3"': ;0<= 0#. 

  T (Transparent) : H)?&"'IJ 0<4) ,: 9C:)0 0# *2,-J Y�<4 3) ?S,: *$L&"'($!)  !"#0<@':?J,: 0)#. 

3- 4() *#'+, -+ . 56"'7 58,*6 

    'P 0#S  TU o'(NW H,*  U " L-* "'. S ,8 d 9U *S    *$L&"'($!)  !"# 4 9B)0) 9_4,P 9:*-X(a4 \e)'4 3)  !"# > ?8# *4 0<%F *4 9U ?1U *  H)<6E 

NME 9Xe'4 0,I} 9: )0 ,8 HcL#'U K: 

1. ,. �" H?4c #<P" 9:S,8  /(!"# *E,FGD) \4,J 9U *,8 H,43,. #0<4 0# /(!"# `X(a4 *4 *?1J,: . 

2. )S#,f,. S,8  /(!"# * 0# ,8 H,43,. ;,FGD) \4,J 9U Sg4 RLX4,_E b*1?1(N8 . 

3. )S ,666. �" #,666fS,6668  *S "'666. 9666: 9666U SW dL) H,W?666&'666S +3,666P) ^ )06664*   666[aJ ;,666FGD) 9666: ?6661&)<(: 9666U ?66618# * 

& #0<4L  .# #<@ 3,S:,1?. 

4.   ,. �" o'(NWS     ,8 9$%J " ,8*S      4 ;,4?@ H)?&"'IJ 9: �,TB)# 9U *    3,. \4,J " ?18# H,4  /,8 N: L 3 0,S#,/ ) b.<E 9U ?1(N8  6S   96: 9$%6J ^

S?$S +?J \[(4 '7)?& . 

{ \e)'4L  2'V*$L&"'($!)  !"#"'. " S,8 d/9Xe'4 '8 0# +?J 9B)0)  .) +?4c 0# qS,T& 9: 'S3 \$J 0# . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
1 Interactive 

 !"#$%&'( )'#* +* ,%-+ +./ ,0 12.34+( # 14.562( 7+#.8- 9:; 

<=
>

 ,
?(+
( 7
.@

 A
B#
$;

 1
C!
/ 
# 
1
D/

 9
:
;

 

 

  !"#$1  : %&'$(') *'+ ,-')
 . %&')/ 0123 ,45 67')

689  :3/3 * '4;-.#) %<#=$. 

  !"#$2 :  '> %-'4?-')
 . #?@A> *'+ ,A!>'B
%!$'=C DAE$ 

  !"#$3 :   F %-'+ ,-')
 G'H8&#AH I-.#)  >

  > %)#?)7 G'J$3
 3/ %KL9 M'N123

8+8A$.

  !"#$4 :  *'+  G'$(')
 D)O& %?P.7 Q!?L$

  > *3 67#?;H *  JR9
8&O9 %$ SK?$ #T-8J-.



+,-.( /0$+12  #+345   

 

 "!

 

 

 

 

 

 

 

      \X4 H,43,.  mL&)':/ 30) S:,* { L   ,{': 0# ,80<VU  2'V*S  &"'($!)  !"#  *$L   ,.,1J )0 9Xe'4 �1{*S   .) +#<T& . !")L    0<6I�<& 9Xe'4 >9Xe'4 ^1
  64 * 

  D 9U ?J,:*  #)?_E Hc /  ,. �" S      ,8 +,7(.# b.<E K83) \M(N4" +#,.  / (!"# * ) S 4 #,f  *      "0 '6: 96U #<6J/    E,6FGD) ,6I&c *    ,{ " #"?6g4  6S ) 9/  

 4 9(J)kW* #<J  .          \4 ,$E 9Xe'4 9: 9U ?_: 9Xe'4 0# S9(2,2
    : >  .) 5<.<4  ,. #)?_E'S ,8  / (!"# *  4 +#"m2) * #<J  . ) 0#S   1p ;,FGD) 9Xe'4 ^*  'E 

 <{ "S,3   vE " ?1(N8 LL   : 'E)<E ,: ;)'L'(V/   ,. 0#  S  4 j,TF) ,I(* ?&<J  .    X4,_E 9Xe'4 9: 5<. 9Xe'4*   .) 5<.<4 .   ) 0# S      ,6I4'2 3) H)':0,6U 9Xe'4 ^/ 

&"'($!)L$*  4 +#,-(.) *    'D 3) " ?11U S ) hS   # ;,4,M4 ,:  &'(1(!"* )': /  0,U 5,f&) /,8;,ZG4 0)'Z " ,I(.)<@0# " +#'U 0)'Z': u,TE #<@   ,68/  #<6@ 

 : )09   ;0<=Online t1E L 4 K* ,T& S  ?1 .    q1U)'E 9Xe'4 9: 50,I} 9Xe'44
    D 9U  .) 5<.<4*   4 H)':0,U Hc *   m8  @)#'{ ?1&)<E S      " ;,4?6@ 961 6S ,

  !,4 ;Q#,%E 5,f&)*   'D 3) )0 S   : " 9$%J h  9   ^4) ;0<=f&)5,          9Xe'4 9: 9U '@c 9Xe'4 0# +'@Q,: " ?18# S 96}0,�$5
  XU >  6.) 5<6.<4  6L!,_2 9L ,6I(/ 

(!"#*:  9 ;0<=S"0 ': 9}0,�$/) 9$%J S ?J ?8)<@ 9B)0)  &'(1. 

4- &'() *#'+, -+ . 29"% :."(; 

      " ,: 9U H<1U)SWz* ,8 *S  *$L&"'($!)  !"#  ?J ,1Jc S  ) 9: KS  4 �<�<4 ^* 3)#'{ S   4 9&<7} 9U K* )<E   HS  R*$L&"'($!)  !"# 6XTF )0 )0 *  @,6. . 

 3 H"?:S ,8  @,.'/ E)':,a4 * ,8 9$%J >/�4,U L'E</& >L"'*&,N&) /o"0 " �[a(4  /,8?4 S'S(*g= L 6T& �*  H)<6E   *6$L&"'($!)  6!"#  96: )0 

 #0"c #<P" .    *4  !"# *12 ?_: 0#               9$%6J " #0"c K8)'62 )0 *$L&"'($!)  !"# #,fS) /)': 53Q /,8,1:'S3  NS,:            /,68 +,67S,{ " *&,6.0 �G6D) /,68 

?S,T& #,fS) )0 3,L& #0<4 *E,FGD).  

    '7S# l'D 3),:S(N* 0#  & 9_4,P L k{ mS 1} o'L vE ^LL TI4 ;)'*  ?J,: ^$T4  .  ) 0# 9US  @) #0<4 ^L   718'2 \4)<F �g: '*  ?4 " S'S(*  4 ]'C4 *   #<6J 

 #<@ 9US$*'(TI4 3) S,8 qa: ^/. L0)kW  .,/43 0# L 91L&"'($!)  !"#*$4 *?J,: . 

    J)# ?8)<a& *P0,@ #<P" *$L&"'($!)  !"# +#)# /,8 +,7S,{ H"?: ."  /0,fE /,8 H,43,. /)': ,8 +,7S,{ ^S) #<P " 

?J,: *4 /0"'� *(!"# /,8 d&)�c  . 0# *=,@ OLE'E " Kt& H?4c #<P" 9: �F,: /0)#) H<L.,4<E) /,IJ"0 +)'T8 9: ,8 +#)# +,7S,{ 3) +#,-(.) )'S3

E##'W *4 `X(a4 /,8 H,43,. " 0,VZ) ^L:  /0)#) b:)"0" /0,fE ;Q#,% . Q,U " ;,4?@ 9B)0)  IP *(!"# /,8 H,43,. b.<E ,I1E ,8 +#)# +,7S,{

#<J *T& +#,-(.)  . 9B)0) /,8 *&,�TU 9$X:�?18#" ,8 R&,: > /0,%(F) ;0,U ;,4?@   ...?11U *4 +#,-(.) ,8 +#)# +,7S,{ ^S) 3 ) mL&. 

  0)m2) 5'&/,8  .) �" / +?18# dS"'. " +#)# +,7S,{ ^L: b:)0 9U /) 9C.)" 0)m2) H,L46<J *4 +?L4,& &? . 3 ) +?11U ?S#3,: RS j,n4 H)<1F 9:

 b.<E  S,. RS �" 'W0"'4?S,T& *4 +#)# +,7S,{ ,: *E,LXTF  .)<@0# #<@ .?18# dS"'. b.<E  .)<@0# ^S) �?18# dS"'. 9: �"� +,7S,{ 

)##<J *4 +#,(.'2 ?U RS O!,Z 0# ,8 +# . ;,FGD) �)'a(.) " H#'U 3"0 9: >lke >92,�) �F,: ?&)<E *4 H,4'2 ?U ^S)>*�,M(4  .)<@0# 9: 9(N:

#<J +#)# +,7S,{ 0# #<P<4. 

      NL& ,8  !"# /)': /?S?P �<�<4 9$%J RS b.<E ;,FGD) j#,%E .!"* +0)<T8  /)': 9�&c  LT8) mL} '8 3) qL: ,8  !"# " 9(J)# #0)#

 .) H)?&"'IJ *=<[@ KS'e ~-e " ,8 +#)#  L14) .14)LE,FGD)  *D,%E0)" *4 )0 *NME �<& "# 9: H)<E L?1: K/#'U :  

  <6,(=">?@, A."B7 - :  .) 53Q,8 9&,.0*S)': 9U /4 0,U 9:  ;,FGD) j,M(&) *?&"0 >?1J,%& #<1J \:,Z .': +)0 RS  ^S) 9: H?L.0 /)

 *D,%E0) /,8 +)0 *4,TE 9U  .) 9&,W)?P 9$%J RS #,fS) l?8 .) +?J 9(N: ^TS) " H,1LTD) #0<4 s<C@ mP 9: Hc .  !"# RS /)': +)0 ^S) ,4)

?J,: *T& *%.,14 �,a(&) *$L&"'($!) .#0)# ,8 H,43,. '7S# ,: *$S#m& b:)"0 OXp) *$L&"'($!)  !"# )'S3W ;,D,%E0) " +#'(N *(!"# ^L1} /)':  

'4)/k{,& �,1(P) S#<: ?8)<@ '. ?J,: *4 3,L& #0<4 /'(I: /,80,$8)0 )k! .2'D 3) *{ L�LW?*: L,8 ]'D ?e 3) q/14) L(*4 �F,: * 9U #<J 

0,W3,./. L)': K(N/"'. S"'. 9: H#)# dSW dL q8,U `X(a4 H,W?&'S1�T8 " ?:,L. o'(NW ^L,ME0) " K(N/Hc >3)?&) ,E ) +/##'W 0)<J# . 

                                                 
1 Emerging 
2 Enhanced 
3 Dynamic 
4 Transaction 
5 Seamless 
6 Middleware 



 !"#$%&!'( )'$* 

 

 

 #!

!

 2,S  .# /'Sk{ o'(NW " /0,W3,. "  L14) ^L: /) 91LI:  !,e 9: ?S,: 9fL(& 0#. ,:  !"#S8,Wc ,: ?*. H#<: ^4) 3) )0 ,I&c 5#'4 9: H#)# L K(N

3 " ,8S,I(@,.'/E,FGD) *#3,. ^�TC4 . 

  ">!1*8  !"#$% &'1 : !"#$% &'()* +,-./0 12 340 '506!7,2 '864 90 12 ":;,-./0 '% <=,>?40 '?@0 7=  ##2 AB =06C0 7,A 6

D5 706E 9,F%A=6 .= +7,G- 1!" 586H* 6DI864 90 12 ",J :I?K8= '% <=,>?40 ',!  #2 "%,D#J  '12  3K8= 7,A?@0 7= 07 =L@  '()* +,-./0 

'% 706E   ",!  J=M/0A0 12  *,! 1?*0= N,#"= =06C0 O4L; +,-./0 &"46?4= P!,E 6D' A5?Q #. 'RA586?RK0 3K8= 7= S>#"T I,HC6/ =,M?-0  ",! 3K8= 

 6%0 &"0 1%9U V3C6W  J0L)5 +7LX 'Y6$; N,5Z 3A#%0 8 'XL(@ +L[@ 1! 12  J= N,#AM/0 ,H5Z 1! 8  ",M5 \[] 6%0 &"0 7= 327,^% 7L_#% 1! 07

"L(; 1! =06C0 'XL(@ `"6a 90 3",Ma I06! 07 '#A50LE 3K8= 0 ?!0 7= 12 340 NZ 5,46! \ . 12  5,46! \"L(; 1! 07 '#A50LE  ",! =7L% &"0 7= 3K8=

 6"9 N,2=L2 .b%13  #",M5 cd5 07 =7L% &"0 12 '",J 1RG* 8  #J= 706E ,J 1RG* &"0 7,A?@0 7= 07 =L@ +,-./0 e"L@ &" K08 <9,]0 ,!  ",! f,4 

 56AW 706E 1M"6]8 340L@9,! =7L%.`?QA4 6Y,a f,a 7=  I,J?A#%0  ' P!,E 'RA586?RK0 3K8= 6D"= N,270 ,; =70 5 =L]8 'RA586?RK0 3K8= I06! 'KLGE

8  5L* ,#! NZ I,#G%6!  '",50L; g - 340 1?*0 5 '50 #h 3C6^Ai 'RA586?RK0 3K8= 9L#J ,J7L^2 90 I7,AQ! 7= 12 '["U= 90 'R" ,H5Z =,F"0 7=

 *,! '% 3A#%0. 

5- ()*+,-./0  /+1 2,-34 5*0#6 

 90%A N, VjA586?RK0 3K8= k6?QW S50L%%'[X0 =7L% 14 1! N0L; '90  #;7,G- 12 =62 <7,*0  :D#J6C'5,%9,4 V '8 =8 l%"S!,#% 3. 

1- 789,: ;60#<': 

  =>#6) *#8?  ' :476!'    K80 +,$K,m% 8 ,H?K8= A   06! ,J NZ 1I         n6/ N=78Z 7= 06]0 1!  'RA586?RK0 3K8=      [X0 PR^% 12 340 <=0= N,^5 ' 0 "  =,oF

  8  1$4L; 'RA586?RK0 3K8= pLKL#R; VI 5 A   [X0 PR^% 1R[! q3Q' 0 7= "Z 12 340 &"W=,%Z 1$%,] r#J6C ,'si "t; k6AAQ! +06A9 7, o"=,I 0 1o2 "  =,oF

   =70= 07  *  J0L@"@ ,A0 u6"t; &AAvw; +06A[X0 6'?K8= N0 #%7,2 6! 07 =L@ '3*0sW  #J0L@  .476!'5 ,J A% N,^5 x'  0 < o- 1o2  J= I  o#%7,2 90  N0

  t; ,! 3K8=AA 64 +06"   70=0 g,_5 7= SI  K,a7= q #>K,)% '   0 < - 12 I = "        8  <=L! yC0L% NZ ,! 6D90  % f,Gd?40 NZ'  ##2  .06!I Y07 '   g=6o% gLoM- N=62 

5A,! x"C,2 7 E 1! +,-./0 f,d?50 12 =62  -,d?% 07 1$%,]  '6a 8 3QJ &%0 "XL(@ `',-7 z.%,2 =06C0 "% 3'=L* . 

  @6) 789,: A' 6   B#CD '.)*+,-./0  /+1 : 5,%9,47,?@,4 7=' "  j 'RA586?RK0 3K8=    ,o] 1! N0 #%7,2 VI  WLo[] A6I    78 6om@ 90 "   7= joQ

,J7,2I 70=0 I   % 1! "6"  3  jQ"7%'  590=6i  .#h7=A l% &Am'   E.@ 1! =06C0 A  78ZL5 8 3I  ,J7,2 7= I 70=0 I L^; " % y'   5Lo*  . o#{MJA    1o$%,] 7= &

;,-./0' i A   a08 8 N0 586H* V1?C6^,J I XL(@ '  #%0 1! A 4 3A  `? 'RA586?RK0 3K8= M/0 A        6/ 90 07 =L@ 7L%0 6b20 8 1?*0= N,#"   % g,F50 NZ y'  #J=  .

#h 7=A,|C &'"5 3K8= AE.@ 90 xA78ZL5 8 3I,Ma "3 %'  #2 . 

   EF G0F)  @6 HI JK) 789,: A' B#CD6  :iA ! eA#' % '    0 1$%,] 7= =L* I    6%0 1o$%,] Pb% " ,oRV  o/ '  o" 78= j<   oG; "[' 5  o4  EL% 1K,A  3o$

D#J6C'  06! \4,#% I i A 9,4 <=,I  'RA586?RK0 3K8= –       * 62T 12 N,#h -=L* `J06C  . i Ah 6J 90 eA[M- Vx' &?@,4  'oRA586?RK0 3K8=  1o!  o" j

%" 6"  6GJ07 8 3I Q! A  5  %Z7,2 7,A =70= 9, .0" J &A  % +w"   (()?% 90 ,H#; <6A  &IT R^; A M5 P'    0 7= 1R[! =L* " J & oA  =06oC0 +wI      }o(); ,o!  ,oJI 

  % V=,(?E0"6"   4,#* 1$%,] 8 3' 5 A   3*0=  #J0L@ 7L|a x . [X0 g,W'  $! I _#; A  `"    06! 1G5,] 1MJ 1%,56! jI  [M- 1%0=0 '  &?@,4  'oRA586?RK0 3K8= 

340. 

2- *L6MLE ;60#<'F010 + N: 

  =>#6) *#8?  '    O0F010 + L9 JL6MLE  :    ?K8= +070=0 V6Y,a f,a 7=' 070= I 7 ! O!08A 5,%9,4 &' 5 A  0 8  #?Q o"&   K= 1o!  oA  odC P   N0 o"   1RGo* j

586?RK0AR'  ! \4,#% A   % ,J NZ &'  *,!  .KL~Q%A 0 &"   5 ,J N,%9,4 &A    % 1! ,H#; x"6"     5,%9,4 N87=  <9La 7= 3'       o! �,G;70 8  50 <=62 +=,- A   N,%9,o4 &

,JI  % �[?)% '  ;.R^%  50L; ' 06! I  0 ,H5Z "  #2 =,F . M(; k87A W `A6I   ,i 1! U,! A" 5 &A  = P%,- x"6DI   ! 12 340     o% +.R^% 1"6"?'    <=9 &o%0= 

340. 

  F010FL-%LEN   B#CD6  '.)*+,-./0  /+1 :  7="  ?K8= g,_5 j' 586?RK0 A   ,J7,(a 8 S50L% VjI ! A 5,%9,4 &'  % 1?*0=6! ' =L*      90 3K8= 8" j

 1! �,?l% 8 1?Q! g,_5"8ZL5 NZ 7= 12 9,! g,_5 jI% 07 f80 �6a ' G;  59 "% P'=L* . 

   EF G0F)   F010 FL-%LE HI JKN B#CD6 :"R'   ,J <07 90 I  % 6v�% '   % 8 N0 #%7,2 1! k0=,i N=0=  50L; "506' 1o!  12  *,!     N=,o?C0 ,o]  3oK8=

'RA586?RK0     % jM2 =L@ N,%9,4 7= '  ##2  .?a' @6! '    ,J N,W70 ,J 3K8= I X,@ '     0 N=62 f,G5= 3H] 07 "  4w; �LYL% &A     o50 <=6o2 : .  oMJ 7=A &

0 +090L% 1! f,a"K,$C &A(()?%  V,J 3A &IT9 &?@,4 f,a 7= ",#!6I06! g9U I,J N,W70 &?@,4 OG;6% I 1! �[?)% " R"=L!  #J0L@ 6D. 

3- 5IL86 1#PQ?: 

  =R+) ,RLS   :        =LGM2 6Y,a f,a 7=  * 1?>W 12 7L/ N,MJI    pLKL#R; S!,#% �,lK 90 "    oM5 �,oQa0 j'  =Lo*  .    5 =LoGM2 ,o%0 oA86I  5,oQ50 ' 

    #C �,lK 90 1h }()?%'      % 6_5 90 1h 8 "6"?' " ̂ % j     ̂ )! 3-64 <07 7= < M- PRA   t;  587 1! N A   1! 6  'oRA586?RK0 3K8=      o% 7,Mo* 1o! ' =87  . 90

                                                 
1 Privacy 



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

 

 !"

C6/'  K= 1! A    ! 8 L5 P"  0 N=L! S"   SE08 7= �LYL% & %' J 12 3>W N0L; A5 �A86I % "6"?'0 1!6F; ,!  VI 06o! Ii  oA 9,o4 <=,I   'oRA586?RK0 3oK8= 7= 

=70 5 =L]8 1$%,] �m4. 

  =R+)  0,I B#CD6  N T ) MLE G1LN  '.)*+,-./0  /+1 :"   ] �L% j"   (l; =06C0 90  A   78,#C 7= <=62 PI    % 8 +,-./0 "6"    3oK8= =708 3

x26%I   *  #J0L@  . C6/ 90'        48 1! N,R%0  a ,; 3K8= 340 6?H! A    ! �Lda 8 k9L%Z 1[A,* =06C0 �s] 1! 6?^"! 90 1?QA[$C N,#27,2 &'   g0 oE0 3oK8= 

9 q #2"0 06"?K8= 7,?@,4 ,! =06C0 &'=0 8 70I,#*Z '"! A6?^I 570= . 

   EF G0F)  =R+ HI JK) B#CD6  :    % g0 )?40 1h6W "506'  ,50L; 12 '" ,J I  0 <=6?QW I  78,#C 7= I  570= +,-./0 "4,40 g0 E0 j' KLoX0 8 ' 

 % �LQl%'     % k9L%Z ,%0 =L* "  E N06"M'0 ,J NZ 90 <=,>?40 8 "x% &"0 12 =70= 07 3"% =06C0 &'xJ 7=  #50L; " 1C6X ,J 1#L]'"   +07,oG?-0 8 <=6o2 

06! 07 =09,%I2 =LGH! A>A9 3",J 3@,46IpLKL#R; " j'RA586?RK0 3K8=W 7,2 1! A 56. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

 

 

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

 

 !"#$% &'()  

ir.ac.aut.Charooseh@ce  

 

1-  !"#$%&    

     !"#$%  !"#$%&»'() *+ '%,!- « .$/  019351+!0 2$(#  :» 1(345 6! 7,$8 - 90$%:!  -0  ;$<=$>)  0 !  0*8 ?3,$@)  ;$A  B$C!  ;6-  "D$+

E(F(G#E(=!*8 7) !  0*8 ;$A H$%& 2*D6*IC 6!  90$J%/! $# $) - "=! 9"+ 90 !KL MD$4= ?#  7FJIC 9"+ 1/!*8 0 ;$A  H$%& 2!  0 ?& .« 

"+ N 0 KO$& '#!'#  0 2! ;6$/ 90'P: 9*Q,$# R$=$>)! 1S'/ ?# - 1:$D T'%UL ; !0 'GU>S V: $# 2$)W4A $GD'QC ; !0'# X>S WD     .  !"#$%&

Y 7>DWI# .$/  0 1IC! Z1906 0'& [D'PC !  0 !"=$%/! M(: -'>() 6! 90$J%/! . 

 .$/  01925*IC 6! 90$J%/! T'%UL $# 2$)W4A D ; !0'# X>S WD  ?=$\#$%& 1(4/! "IL R'#!  7>D]I# ^'%\) - 1IC! _$Y- ! `0') V(#  0 2*DW

 aD  0 '%) aD Z4b Z#$c ;$A 1F(#$& ;-$b ?& "=0'& [D'PC !  ;! 90$/ - "=0*# '%)18750 H$%& 3500!0 7) ;$5 0*8  0 !  ;! ?dJe . 

 "(I>(, 7/ 75   
1

 9$fP=!0   0 ?& 0*# ;0!':! ?I45 6! MIT "=!*C 7) ?=*fg ?=$D!  ; -$F: ?& "F%8!0'Y 7) 0 *) VD!  0 h(QdC - ?3,$@) ?# 

?=$\#$%& "A0 '((iC !  $A . .$/  01965 ;$A ?=$\#$%& 2!*FS $# 7#$%&  0  Z#$c .$%(jD0 ?=$\#$%& aD 18$/ ;!'# 6$(= 0 *) ?3/*C _ "(I>(, _9"FDk

"F& 7) l(e*C !  73c!- 90$J%/! .  0 .$%(jD0 ?=$\#$%& aD ?m=k 6! -!300*4= ?n! ! ;'D*oC _"+$# 1/! V>4) _"3# .$/  .M(Y 7%/ 0 7F(#  ;$A

"+ 1#$p $A"3# ;- .%& ?F()6  0 N !") VD'C E<) 6! 7>D 'p! VD!1/! .$%(jD0 ;$A ?=$\#$. 

 ?A0 '8!-!  0 _$A ?=$D!   0 ;! ?=$\#$%& R$Sqr! 9'(8s ;!'# ;"5 R$)!"c! V(,-!   1960 _$A ?=$D!  ;t$# ?FDWA Z)$+ 7F: ;"5 Rq>P) $# _

0*# ?5!*) $A ?>G+ 2!"Q: - 7D!"%#! '# $& ;$A u/!- . ;!'# ;"5 ;"D"<C 7C$Sqr! ;$A E%U(/ V(Fg 2$)6 2k  0 !'g _"=0*G= 7%F/ ;$A ?=$\#$%&

 7v$D  EnqS $D -  !0*4= _'D*oC ?=*L'A 2-"# w'e V%) aD 6! 0*# R $GS "+ 7) ?%+!KL MD$4= ?# ;'C*(x)$& R *e ?# ?& ;W(g 2k `$4C ?&

0*4= 7) "FD$+*8$= !  $<=k 2"=!*8 ?& _V(D$Y 7>(:!'L 1(J(& [@/ $#. 

,-! ;$<,$/ .q8  0 - "3# .$/ 7/ $)! ?A0 ?(1990 .$%(jD0 ;$A ?=$\#$%& 18$/ 9!   0 7/$/! y=!*) ?& 0!0 z  7F: ;$A 1:'P(Y ?%+  aD _

1+!0'# 2$() 6! ! : 

-  2!'L ; !"<f= - 0$jD! ?FDWA 20*#?=$\#$%& - 1/! 2!'L $A 2$)6$/ VD'C .*4%) ;!'# 7%b { W# ;$A ?=$\#$%& . "+ `qS! 7/ '# aD  0

r ?# ?=$\#$%& 2$4%8$/ ?&1/! 7<5*C Z#$c  !"Q) ?& 1/! ?=$\#$%& aD ?FDWA Z& ` $<g aD 0-"b  0 u/*%)  * . 7:$& .*Y ?& 7=$)6 7%b

 '<+ W&')  0 $D - 9$fP=!0 aD  0 ?=$\#$%& X(/$C ;!'# |/$F) - { W# 7D$}: 20'& !"(Y |IO! "+$# EA!':) ;!'# 2$/k 7/'%/0 1<5 ?#

2!'# $& (1/!  !*+0  $(U# .*4j)  0 !K,1JL 2!*C 7) ^ :»0*+ 7) KO$& 6! 'C 2!6 ! 7>(=-'%>,! ;6$/ 9'(8s.« 

-  0*G<#9*(+ ?=$D!  MD$4= ;$A ;! -  `0') 6! 74& 0!"3C '8!-! VD! $C ?# ?=$D!  hD'r 6! |,$@) 2"=!*8 ZD$) N !") MD$4= 1(J(& !'D6 "=0*# 

0*# l(3v 7I(8 ?dJe ;-  .6*FA ?g'L _"+ Zb ~D "C ?# Z>P) VD! $)!74= EA  "F& ?I#$Q) 7Y$g V%) $# "=!*C . 

- 1='%FD! "+ -  96-')!1/! 9"(/  $(=0 ;$A *P& ?4A ?# $GD'QC 1='%FD! . 6! 'C 2$/k 1='%FD! hD'r 6! R$Sqr! 1:$D 0 $A *P& 6! ; $(U#  0

1/! `*/') ;$A T-  hD'r 6! Rqj) - 7Y$g ;$A H$%& ; -k0'L. 

- ?=$D!   0 .*dC 7J(& ;$A- %& ?g'LjD0 ;$A ?=$\#$"FF& 7) 90$J%/! $A ?>G+ 6! .$%( Z4b Z#$c ;$A ?=$D!  ?3/*C $# $<=k 1(#*I@) _) ?=$D! 

7J(& ;$A (1/! ?%:$D MD!W:! . 9'(8s ?=$D!   0 ?& 7o\+ ;$A $& $# !  1='%FD! .$%(jD0 ?=$\#$%& y#$F) _?>G+ ?# 7J(& ?=$D!  aD .$oC! $# '# $&

                                                 
1 J.C.Licklider 



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

 

 !"

"F& 7) y45 1/! 9"+ .8  0 - _1/! ?%:$D 0*G<# 96!"=! 7# 2k R$dJe 1(J(& _1/! ?%:$D MD!W:! 7J(& ;$A ?=$D!  R "c _?%+KL .$/ "Fg .q

1/! ?%+!0 MA$& `!") $<=k 14(c. 

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

?=$/  'D$/ $D KO$& ;$5 ?# 0$F/! 2k  0 ?& 1/! ;! ?=$\#$%& .$%(jD0 ?=$\#$%& ZD$: Z>+ ?# 7%F/ ;$A -'%>,! ;$A9"+ 9'(8s 7>(= "=! . ;!'# �$)*4S

7)  !'c 2$=k  $(%8!  0 !Wj)  *r ?# W(= ZD$: 'A ?# �*#') ;KO$& 0$F/! 9"F=!*8  $& Z(<UC 0'(L . 

9 $4+ _w-'b 2k  0 ?& 1/! 7F%) ;$F3) ?# .$%(jD0 $jFD!  0    ?UD*='D$/ - $A  7D-0-0 `$c ! 6! 7e$8 ?S*4j) $# ?=$L!"5  *r ?# `!"& 'A $A W) 

9"+ "=! ."+$# 9"P= W)  7D-0-0 R *e ?# �$8 ;$A ?UD*= 6! `!"& �(A 7,- E(+$# ?%+!0 !  7F%) 6! 9"+ .$%(jD0 'D*oC 1/! V>4) . 78'#  0

$A ?/$F+ ; *= �(\PC 2*F: 6! E(=!*C 7) _"='(L 7) 0*8 ?# 74�F) Z>+ $A ?/$F+ ?& 7%c- $<%,$b1(F& 90$J%/! $<=k 'D*oC 7D$/$F+ ;!'# E .  0

7) 1/0 ?# V%) 9"+ .$%(jD0 'D*oC 6! !  V%) ;$A ?/$F+ .$%(jD0 ?\U= ?j(%= ED -k. 

?=$\#$%& 7F: R$(I4S ;!'# $A ?=$D!  ;'(L $& ?#    1/! 90*# 7I)$>C 7+'%UL  $&0*8 ?=$\#$%& ?# ;KO$& ?=$\#$%& 6! �$QC ! - $A . 2$)6 2k $C

8!0 7D! $& ?# Z(= 1<5  0 �$C"4S R!'((iC ?& 7D$A0'# $& 1IS ?#  .$%(jD0 ?=$\#$%&  *<� Z#$Q)  0 - 0*# ?=$\#$%& 2$F& $& 7%b!  - $A ?=$\#$%& 7I

?=$\#$%& R$)"8 6! 90$J%/! - ?v'S 1<5  0 "/'# '�= ?# 7#qQ=! _Z)$>C ;$5 ?# '%P(# 1/! V>4) _0 !0 ;!. 

 ;$A ?%+  6! "=6$/ 7) !  .$%(jD0 ;$A ?=$\#$%& ?& ;0!':!    ;"b!- lD $3C - "= -k 7) 9!'4A ?# !  $A ?%+  2k 2$L�!- 0*8 $# - "FDk 7) 7JI%\)

0 !"= 0*5- $<=k ;!'# EA .1/! 9"+ 1(3GC .$%(jD0 ;$A ?=$\#$%& ?F()6  0 .$3: 0!':! 1D'�&! 90$J%/! 0 *) R$4I& 6! ?,$Q) VD!  0. 

1. -.&.&/0 ' -.&. :  .$%(jD0 ?=$\#$%&  0 9"+ 9'(8s R$Sqr!0*4= E(UQC $A 90!0!': - $A 90!0 ?# 2!*C 7) ! . ;!'# ?& 1/! 7)*4S 7C $GS 90!0

0-  7)  $& ?# 9"+ ; !KLW)  .$%(jD0 Z>+ ?# ?& 7C$Sqr! l(e*C .1/! 'fD0 90!0 9 $# 0 ;! 90!0 _90!0!': . "FC $GS $A 90!0!': 7,*43) ;$A 9-'L

6! : 7J(e*C)7%8$FP#$%& R$Sqr!( 7%8$/ _)Sqr!$A $%8$/ - $A |,$c 9 $# 0 R$( ; !0! _) ;!'# ?%:   $& ?# R$Sqr! 'fD0 - $A ?)$= 96$5! _B*Qb

7/'%/0 `$j=! .("=$/$F+ 7) � $8 ;$(=0 ?# !  `qc! 6! 7>D ?& 1/! 'L$/$F+ _$A 90!0!': ^!*=! 6! 7>D  . 

2. -.!122!345).  :$%(jD0 ?=$\#$%& aD  0 ?& 7)qc! ;!'# `$S 7C $GS 6*FA1/! 9"P= ?%8$/ 0*+ 7) 9'(8s . . ?& 1/! 0!*) $<=k VD'C `$S

0*+ 7) Bqr! 0'& 9'(8s ?=$\#$%&  0 2!*%# ?& ;W(g 'A ?# ..$%(jD0 �7+ '%Q(c0 R $GS $)!3
 7I>+ 2$4A ?# `qc! 6! 7>D l(e*C ;!'# ?& 1/! 

0-  7)  $& ?# 9"+ 9'(8s ?=$\#$%& aD  0 ?& . _90!0 Z)$+ .$%(jD0 �7+ aD1/! 'L$/$F+ aD - uGC') 90!0!':. 

3. 6& 78!9:!3; <=> :"F& 7) V((GC '# $& '�F) 6! 0 !0 0*5- ?=$\#$%&  0 ?& !  ?m=k ?& 1/! "(J) �$d, VD! 6! R $GS VD! . .$�) 2!*FS ?#

 0*+ 7) 9'(8s !Wj) �7+ VD"Fg 2!*FS ?# ?=$D!  aD ;-  t$4%b! ?%/*(Y ; !-0! ?D'P= aD  0 ?,$Q) aD)dJe - 'D-$oC _9"+ .$%(jD0 V%) R$

"=*(Y $D ;! ?=$D!  ;$A ?)$='# 7%b "D$+4$A (1/! 9"+ ?%8$/ .$%(jD0 �7+ VD"Fg 6! ?& 1/! .$%(jD0 �7+ aD VD! '# $& 9$L"D0 6!. 

4. 78!)&* :0 !0 9"<S '# !  ?J(�- ?/ ?& 1/! .$%(jD0 ;$A ?=$\#$%& �W5 VD'C 7/$/! :$GC ! ; !'c'#  0 '# $& ?# a4& 9'(8s _?=$\#$%& $# �

R$)"8 ?n! ! - 0!*) ;$A ?S*4j) ;6$/. 

5. -?8/4@ A)'/B :0'(L 7)  !'c 90$J%/! 0 *) .$%(jD0 ?=$\#$%& ?# 7/'%/0 ;!'# ?& ;! ?=$D! . 

6. CD91 :"= -k 7) EA!': !  $A 2k ?# 7/'%/0 - 90*4= 9'(8s !  R$Sqr! ;$A ?S*4j) ?& 1/! ;! ?=$D! . 

7. E4>*F :?& 1/! 7=W\)1/! 9"+ 7A0 2$)6$/ 0!*) R") "FI# ; !0 ?f= ;!'# . 

8. 7G4)F 6!H 78!)&* 6&5C!IGJ 6!H 7K0!" ' 6
 : !  R$Sqr! ?& ;! ?=$D!  - 9"='(L XD-'/ V(# ;'fD0 ?=$D!  1/! V>4) yc!*) 7}3#  0

"+$# ?%+!0 0*5- "F& 7) 9'(8s .C yD'/ ;!'5!  *�F) ?# 7=$<FY ;$A ?�:$b - ?FD'c ;$A ?=$D!  ; !'>C ;$A ?\U= _'%P(# 2$F(4r! 1(I#$c - '

"FF& 7) 9'(8s !  R$Sqr! ."=6!0'Y 7) R$Sqr! { W# ;$A ?%/0  !'>C ?# $A ?FD'c . 90$J%/! 0 *) !'(8! ?& !  7C$Sqr! uQ: 7=$<FY ;$A ?�:$b

?%:'L  !'c "FF& 7)  $G=! "=!. 

9. LB/I0 :2! !"#$%& 2k  0 ?& 1/! ;! 90-"d) 7UD*= 1/'<: VD! 6! � $8 0!':! ;!'# $<=k 6! 7}3# ?& _"FF& 7) 90$Q%/! 7Q(c0 2$L�!- 6! 

"+$# $F+k $= 1/! V>4) ?:'b .  0 9�!- VD! _"F& 90$J%/! `$S 7C $GS 2!*FS ?# 1/'<: ?4I& 6! 1/! V>4) �o\%) '(O 0': aD ?& 7,$b  0

1/! 7e$8 7F3) ;! !0 ?=$\#$%& :»#$%& ;$A ?F(P(Y 6! ;! ?S*4j)"=! 9")k 0*5- ?# 7Q(c0 "S!*c ;$FG) '# ?& 7%8$FP« . 'A 7UD*= 1/'<:  $&

0 !0 6$(= ;0$D6 �o\C ?# - "F& 7) w'e !  7<5*C Z#$c 2$)6 1+$f= aC . 1/'<: ;$A ?F(P(Y  0 $A ?=$\#$%& _$A ?FDWA  0 7D*5 ?:'e ;!'#
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2 material  
3 Digital object 

4 link 
5 Mirrors 
6 Cashes 
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"

"=*+ 7) aD'+ 7UD*= .1+$f= aC ;0$D6 0!"3C ?& { W# ;$A ?=$\#$%& ;$A ?=$\#$%& - 9'fF& ;$A ?=$\#$%& "F=$) _"FF& 7) 1/'<: !  

"FA0 7)  !'c 2!'fD0  $(%8!  0 2$fD!  ?# !  0*8 7UD*= 1/'<: ;$A ?F(P(Y _{ W# 7A$fP=!0. 

10. !H 7)!M8 ' !H -?4NO  :) '%4& Rqj) ;!'# $)! _"F%UA $<%+$f= aC 0 *)  0 R$Sqr! ?(,-! y#$F) ;! ?=$\#$%& ;$A 1/'<: 7) yc!- "(J

"=*+ ."FF& 7) EA!': 0*+ 7) 'P%F) ?& 7=! -0 ?4A .*r  0 ?Ij) aD ;!'# !  'o%\) ?F(P(Y aD $A 1/'<: . ;!'# ?F(P(Y VD! ?& $j=k 6!

:$D  0 2!'fPA-]Y ?# a4& ;!'# ;6$/ ?D$4= - 7UD*= 9"(>g R$)"8 _0 !0 74& T6 ! "A0  !'c 7/ '# 0 *) !  Rt$Q) "A!*8 7) ?& 7o\+ V%

")k "D"Y Rt$Q) . $<=k 20'& �\P) - 0 !0 0*5- V%)  0 ?& 1/! 7D$A 9�!- "(I& ;$F3) ?# EA ?D$4= - 1/! 2k `$S `*<J) 2$4A 9"(>g `*<J)

0*+ 7) yc!- "(J) *j%U5 ;!'#. 

3- 78!9:!3; 2EP, /4B !H  

3-1- 6QR!; 78!9:!3; 

    *r ?# E(=!*%() $)! 1U(= $A ?=$\#$%& 7%F/ ?=$/  $<FC KO$&7) 0$D 7%F/ �=$\#$%& 0$4= 2!*FS ?# KO$& 6! 7I& E(F& . 7=t*r 9 -0 aD  0

?=$\#$%& 90*#  ?%:'DKY !  $A ?=$\#$%& VD! Rq>P) ?P(4A 7,- "=! ?%+!0 ;0$D6 R$Gp ;KO$& ;$A ED!. 

1-1/! 7Id) ?=$/  aD �$:'e KO$& .*%# $C "F+$# 2$>) aD  0 -0'A "D $# 2k 9"FF& 90$J%/! - KO$&0'# 9'<# 2k 6! 2! . 2$>)  0 ?& ;! ?\U=6!

0'# 2!*C 74= ;! 90$J%/! �(A 1/! 'fD0. 

2-"F& 90$J%/! H$%& aD 6! "=!*C 7) 'J= aD $<FC 2$)6 aD  0  . ; !'>C �U= 0*8 ;$<#$%&6! ?& "=*+ 7)  *Gj) ?P(4A ;KO$& ;$A ?=$\#$%& !K,

"F+$# ?%+!0. 

3- "F/ aD ?# 1/! 'DKY$= w$@3=! KO$& 6! $D 0'& ?:$v! 7GI@) 2!*C 74= 7#$%&k0'& wKb 2 . "D$# "F/ aD 6! 74& 14Uc 20!0 '((iC ;!'#k !  2

"FC-$J%) ?dJe "Fg  0 $<FC H$%& aD lI%\) ;$A MD!'D- 96-')! ?>=$Fg 0'& 7UD*= 6$#. 

4- 7=$fD$# - E(jb ;KO$& ;$A ?S*4j)k"D"S Rq>P) $# ?5!*) -  !*+0 t$# �$(Q)  0 $<=1UD! 9. 

5-?=$\#$%& 90*# ?5!*) V(Gr$\) ?# 0*8 y#$F) 2"=$/$F+ $# ?@#!   0 7Cq>P) $# 9 !*4A ;KO$& ;$A "=! . 2'c  019 $C"4S $<#$%& 0 !"=$%/! Z>+ 

0*# ;KO$& R *e ?# .!*) 7}3# ;!'# yck"+ 7) "(,*C ?=$\#$%& ; $<#$%& ?S*4j) 6! 7>g*&  7Y$g ?\U= 2$L"FF& 90$J%/! 7A$L.  20'& 6-  ?# $)!

0*# 'DKY $= w$@3=! - Z>P) $<%/'<: VD! -  $<#$%& VD! .1/'<: ?L'# ;$A  "(,*C 7,- 0*# R!'((iC  0-"d) $= - `-!") 7A0 ;$5 ;!'# ;"D"5 ^!"#! ;!

0*G= ?:'e ?# 2!"Fg ;0$o%c! '�= 6! 2k. 

    - 9"+ .$i+! ;$}: - w'r aD 6! $A ?L'# 0!"3C W(= R *e VD!  0 ?& "+ 7) 0$jD! 7JI%\) ;$<%/'<: lI%\) ;$A ?GF5 6! "D$# 7:'r 6!

1:$D 7) MD!W:! 'fD0 w'r 6! 7L"(m(Y . 2$F(4r! 1(I#$c MA$& 2k - 0*# 0*5*) W(= 'fD0 E(�S �Q= aD T-  VD! $# ;KO$& ;$A ?=$\#$%&  0

$<%/'<: ?#0*# .  1/'<: 0*5- '# 73r$c Z(,0 W(= H$%& 0*8 0*5- - H$%& 0*8 0*5- ;!'# 73r$c Z(,0 1/'<: R $& aD 0*5- ?& !'gk0*G= 2. 

7- $& R$S$/ : ; $(U# ;$A ?FDWA Z4d%) ?>=k 'f) "A"# R$)"8 0*8 2$D'%P) ?# 96-  ?4A - ;6-  ?=$G+ R *e ?# "=!*C 74= ;! ?=$\#$%& �(A

0*+ . 7:'r 6!1/! 'DKY$= H$F%5! - `6t ; !0!'(O ;$A6-   0 0!':! 6! ; $(U# ;!'# ?3,$@) ?# 6$(= ?& 1/! [v!- ?I�U) VD!. 

3-2- *!;.ES 78!9:!3; 

7) 9"()$=  $&0*8 �=$\#$%& _"A0 7)  !'c 2$L"FF& w'o)  $(%8!  0 ;! ?=$D!  R$)"8 6! 90$J%/! $# !   0*8 R$)"8 ?& ;! ?=$\#$%&     0*+ .Z(,0 ?/ 

"F& 7) V+-  ;KO$& ?=$\#$%& '# !   $&0*8 ?=$\#$%& 1DW) 9"4S: 

1 .$<%/'<: 20'& 6-  ?#. 

2.$A ?FDWA MA$& - t$# 1c0. 

3.= 0 *) 0$F/! 20'& ag('fD0 W&!') y#$F) R$Sqr! ?# 7/'%/0 $D - ?=$\#$%& ?# ?35!') 2-"# 6$. 

6! `!"& 'A ?& ;! ?=$D!  ;$A E%U(/ 0!"3C MD!W:! $#    ;$A 9$fD$Y $#  -0 R$r$GC ! ?# �$(%b! - 0'& 7) 90$J%/! R-$J%) M(# - E& ;$A 2$)': 

"D0'L V+-  ;! 9"FD!W:  *r ?# 'fD0  -0 9!  - R-$J%) ;$A E%U(/ 'fD0 - 7Id) ;$A E%U(/ 6! 90$J%/! ;$A'/0 0 - $D!W) 1+!0 7C-$J%) .

 ;$A 0 !"=$%/! ?# 6$# 'D0 6! ?=$\#$%&  R$)"8 T'%UL1/! ?%+!0 7f%U# N'%P) . 

Z>C-'Y - $A0 !"=$%/!  *�F) V(4A ?# - 0 !0 7f%U# E(A$J) 6! 7&'%P) N 0 ?# 2!'fD0 ; $>4A |I5 - 0*5*) �') - �'A ?# 2"(P\#  E�=  ;$A

")k 0*5- ?# ;0"3%) .!  ;! ?=$\#$%& R$(I4S ;6$/  $&0*8 7,- "F%UA "F& - 9"(m(Y ;"b $C $A 0 !"=$%/! VD! ?g'L"=0'& Z(<UC  . 

0'4+ '# 'D6 R *e ?# 2!*C 7) !  $A ?=$\#$%& ;6$/ $&0*8 ;$D!W): 

1.$A 90!0 ;6$/ 0 !"=$%/! 

2. -0 9!  6! $<%/'<: ?# 7/'%/0 

3.$<ID$: |(&'C - �$GC ! 

4.7Id) ; !'>C ;$<ID$: `-!"C `"S 



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

 

$%"

*# -'#-  7Cq>P) - Zn$U) $# 2$Fm4A  $&0*8 ;$A ?=$\#$%&  0*5- VD! $#"=0: 

1."F%UA ;KO$& 6*FA 0$F/! ?S*4j) 

2."F%UA 7Id) 6*FA $A ?=$/  

3.$<ID$: ;$A ?S*4j) ;!'# `6t ;$}: 

4.0$F/! w$@3=! `"S 

5. $& R$S$/ 1D0-"d) 

6.$<#$%& V%:'L 1=$)! ;!'# 1#$c  

4- 2!345). 6!H 78!9:!3; 6!)&D1 

   1/!  -$# VD! .$%(jD0 ;$A ?=$\#$%& 0$jD! ;!'# 7/$/! Z(,0 ?# 1/! 90*#  -"Q) ?%+KL  0 ?g 2k ?# 1GU= !  R$Sqr! $A ?=$\#$%& VD! ?& 

"FA0 7) ZD*dC ;'%<# 9*(+ .1:'L Z>+ 7>(=-'%>,! 0$F/! 6! 90$J%/! �"D! �$/! V(4A '# .1/! 'D6 �'+ ?# 7>(=-'%>,! 0$F/! ;$D!W): 

1. ?# 0-"d) $<=k 6! 90$J%/! d) Z 7e$81U(=. 

2. aD  02$)6 VD"Fg lI%\) ;$<=$>) 6! 'J=2$>)!   7/'%/0ZD$: aD ?#!  N'%P) "= !0 . 

3."=*+ 7) ; !0'# ?\U= 7L0$/ ?#. 

4.1/! .$4S! Z#$c 7%b!  ?# '((iC ?=*L 'A. 

5 .D MA$& EA6$# 7>(=-'%>,! R$Sqr! Ejb $C 1/! `$j=! .$b 0 7D$<+qC - "F%UA ;KO$& 0$F/! 6! 'C Ejb E&  $(U# 7>(=-'%>,! 0$F/!"#$. 

0'(L 7)  !'c 2$f4A  $(%8!  0 E(Q%U) R *e ?# t$b 0*# EA!': 2$oo\%) ;!'# $<FC !"%#!  0 ?& 7C$Sqr! |(C'C VD"# . ?=$\#$%& ;$D!W) 6! 78'#

6! "FC $GS .$%(jD0 ;$A: 

1- 0 -k 7) '# $& ;*/ ?# !  ?=$\#$%& .$%(jD0 ;$A ?=$\#$%& :7%F/ ?=$\#$%& 6! 90$J%/! - 7/'%/0 ;!'#0-'# $j=k ?# "D$# 9"F=!*8  . VD! 9$fP=!0  0

"= !"= 0*8 1=*>/ Zd) 7>D0W=  0 EA ;! ?=$\#$%& - "F%U(= $A 9$fP=!0  0 `0') |IO! 7,- ")$j=$(# .*r ?# ?Q(c0 "Fg 1/! V>4)  $& . ; $(U#

"=! ?Q(})  0 R"+ ?# R$Sqr! VD'C "D"5 ?# 7/'%/0 '�= 6! 2$>+WY - 2$/"F<) 6! . 'A $)! ?%+!0 0*5- ?>G+ ?# .$oC! aD $# ?=$D!  aD ?& $5

1+!0 "A!*8 0*5- .$%(jD0 ;! ?=$\#$%& ?# 7/'%/0 2$>)! "+$#. 

2- *j%U5  0 ?=$D!  R "c 6! 90$J%/! :  !*+0 "=!*C 7) 1/! 9"+ 9'(8s KO$& ;-  ?& 7C$Sqr! 20'& !"(Y $)! _1/! 90$/ ;KO$& N !") 2"=!*8

"+$# .%& ?& 1/! VD! 1Q(Qb"FF& 7) lP& !  $<=k 7:0$oC  *r ?# 2$L"F=!*8 ?& "F%UA ;"(J) 0!*) 6! 9"F&k $A ?=$\#$ .  E%U(/ _0 !*) |IO!  0

"FF& 7) Z4S 7%/0 ;$A 9*(+ 6! '%<# _R$Sqr! 20'& !"(Y  0 ;! ?=$D!  ;$A . $)! "=! 90*G= "FA!*8 7) `0') ?&  *r 2k 1c- �(A $A  E%U(/ VD!

'# - "F#*8 1GU= ?#"='(L 7)  !'c .$GQ%/! 0 *) EA V(4A ;!. 

3- 1+!KL N!'%+! ?# 2!*C 7) !  R$Sqr! :"= !0'# 0 !  ;0$D6 0': ?# 'odF) R$Sqr! $A*(+ k - $A ?=$\#$%& . $# 2!*C 7) !  .$%(jD0 R$Sqr!

0!0  !'c 2$f4A �'%/0  0 ?>G+ '# $A 2k 20!0  !'c. 

4- 1/! 'C 2$/k R$Sqr! V%+!0 ?f= ")k 6-  :0 !0 0*5- E<) R$Sqr! 6! ; $(U# 20'& ")k 6-  ?# 6$(= . 7Y$g 0!*) ;6$/ ")k 6-  V(# VD!  0

1/! Z>P) ."=*+ VDWfD$5 - ?%+!KL  $F& "D$# 74D"c 'D'dC ;$A ?\U= ?4A - 0*+ �$g 9 $#-0 "D$# N ") Z& 2*g . 7D$<= ?\U= ?& 7=$)6 $)!

 9'(8s ;W&') ?=$D!  aD  0 - .$%(jD0 Z>+ ?#1U(=  !*+0 R$Sqr! ;6$/ ")k 6-  _"+$# 9"+. 

5- 1/! $(<) ?P(4A R$Sqr! :"=*+ 74= ?%U# WL'A .$%(jD0 ;$A ?=$\#$%& ;$A H 0 . 9"+ ?%JL 9"+ `$j=! 2$%UIf=!  0 !'(8! ?& ;! ?3,$@)  0

7) .$%(jD0 ;$A ?=$\#$%& ;$A ?S*4j) 6! ?& 7D$A 90$J%/! 6! 74(= ?& 1/! ! 7D$A 1S$/  0 0*+"=! ?%U# $A ?=$\#$%& ;$A 2$4%8$/ ?& 1/ .

"F+$# 0$4%S! Z#$c '(O - "F& $A ?>G+ $D - "=*+ Z%\) 1/! V>4) EA $A ?=$D!  - 1U(= .$%(jD0 ;$A  E%U(/ 20*# Z)$& 7F3) ?# VD! ?%G,! . $)!

) !  2k '# $& ?& 7=$>) - 2$)6  0 R$Sqr! 0*5- .$4%b! _7%F/ ;$A ?=$\#$%& $# ?UD$Q)  01/! 0$D6 "GIr 7. 

6- 1/! 9"+ 'DKY 2$>)! R$Sqr! 6! ;"D"5 ;$A Z>+ :1U(= R$Sqr! ?S$+! - 1Gp 9!  VD'%<# ?P(4A �$g . 7C$Sqr! ;$A 9$fD$Y q�)

q@e! "=!*C 7) R$(v$D  ;$A ?=$\#$%& q�) $D - 1/! ?=$D!  u/*C Z(IdC - ?DWjC Z#$c !K, _1/! ; $4+'/ ;$A 90!0 9'(8s 9!  VD'%<# R$b

 "F=$) ;! ?)$='# ?I(/- ?# !  $A 2k 2!*C 7) ?& 90*4= 9'(8s ;! ?=$D!  ;$A 0$4= R *e ?# !  7v$D Mathematica $D Maple0'& MD$)6k  .

!  $A ?PD"=! ?,0$G) - ; $>4A ?& ;! 90'%UL R$)"8 ?(<C ;*/ ?# 1#$p �$(+! ;$A $G=! 6! .$%(jD0 ;$A ?=$\#$%& ?& 1/! "()! .$b 'A ?# 'U() 

"=*+ 90!0 B*/ "F& 7). 

   7IS 1/! 90'& �Jb !  0*8 9$fD$5 2$Fm4A ;KO$& H$%& 0 !*) VD! 7)$4C EO  . .!*/ VD! _7,$%(jD0 ;$A ?=$\#$%& MD!"(Y ;$A6-  V(%U\=  0

"+ "FA!*8 7Y$g ;$A H$%& VDWfD$5 .$%(jD0 ;$A ?=$\#$%& $Dk ?& 0*# ~D!  .!'(Y 7Ct!*/ '# ?(,-! ;$A �d# N !") VD! ?3,$@) 1(I#$c 2*)

0*# W&'4%) . $A ?=$D!  ?& "=! ?%:$D 0 ?#'jC ?# 0!':! �0 -k "FA!*8 ;-  7Y$g 0!*) ;$5 ?# MD$4= ?dJe hD'r 6! ?3,$@) ?# 7@D!'+ ?g 1dC 0!':!

"F%U(= EA .0$3) $4(Q%U) $A H$%& - .+!0 7/'%/0 $<=k ?# "=!*C 74= ;'fD0 ?& 0 !0 7C*c �$Q= aD 'A"+$# ?% . ;$A H$%&  0 Z(80 7=$U=! Z)!*S



/!01234 5,!67!08 

 

 

$&"

"

"=! 90$3,! B $8 7Y$g .  $& W() ;-  !  2k 2!*C 7) _0'& ?3,$@) ;! ?@Q= 'A  0 !  2k 2!*C 7) _0-W:! 1+!00$D 2k '# 2!*C 7) _1/! Z4b Z#$c H$%&

1U(= 6$(= 0 *) 2k ?3,$@) ;!'# EA 7C!W(<jC ?=*L �(A - 0'& Z4b 1/0 aD $# $D 0'%UL. 

5- 2!345). 6!H 78!9:!3; =TEU" V"!W1 

   1(,*�U):   !0 *8'# 7e$8 1(4A! 6! .$%(jD0 ;$A ?=$\#$%& ;!'# ?& 1/! 7c*Qb - 7S$4%5! ;! ?,$U) ;! ?=$\#$%& 0!*) ;!*%d) 1(,*�U)

1/! . 0 ?& 7)0') 6! V(Fm4A_"F+$# .*�U) $A 2k ;*%d) ?# 1GU= ?& 0 !0  $�%=!  $pk 2$L"FFD':k 6! ?3)$5  $�%=! "='(L 7) E(4oC ;*%d) 0 *) 

"FF&  $%:  ?=t*�U) ?& 0-  7) . ;$A 1(3c*) ;! !0 _"=*+ 7) Zn$c $<=k ;!'# ?& 7Dt!- T6 ! 'r$8 ?# $A ?=$\#$%& $(=0 0!6k ;$A  *P& |IO!  0

"F%UA ;6$%4) 7c*Qb .$Lk 2k 6! ?& 2!'+$= - 2$L"FFD':k 9"<S '# ;*%d) 1(,*�U) _7%F/ R *e ?#$A ?=$\#$%& ?= 1/! 9"+ 90!0  !'c "F%UA 9 .

 ;!'# !  7& ") 'A ?>=k 7# "FF& ; -k 0'L !  7\D $C ;$A 9 -0 ?4A - $A �FA': ?4A ?# hI3%) 0!*) ?& "A0 7) 96$5! $A ?=$\#$%& ?# ')! VD!

"FF& 7/ !- 9'(O - l,*) hb �Q= _!'%:! _7o\+ ED'b �Q= 6! 13=$4) .'DKY "FA!*8 `0') |IO! ?# "D$# ?& 1/! 7#*8 1/$(/ VD! ?& 1:

0*+ 90!0 E(43C  EA .$%(jD0 ;$A ?=$\#$%&. 

   l,�) hb: 1:  7) 1c'/ ?# ?=!0!6k '(xU>+ ;$A ?)$FPD$4= - 1+!"= 0*5- WL'A l,*) hb �$g V(%U\= ;$A6-   0 . 2'c  019 Rt$D!  0 _

D! $)! "+ 7) 1D$4b 7D$>D')k 2$L"FUD*= l,*) hb 6! 9"d%)1:'L 74= '#  0 !  $A *P& 'fD0 2$L"FUD*= ')! V . l,*) hb 9"d%) Rt$D!  0

0*+ 7) .$4S! 7D*D"D- ;$A !*= - 7Q(/*)  $pk _;! ?=$D!  ;$A ?)$='# _$A X>S _7F%) 0!*) Z)$+ 7#0!  $pk ^*= ?4A ;!'# $GD'QC . $D 'p! h,$8 $/$/!

 $C hb VD! - 1/! l,*) hb |b$e 9"FFD':k ;$)': $&1/! �*Jd) -! {') 2$)6 . .$/  01998 2*=$c $>D')k 9'fF& » 9 !WA l,*) hb

7,$%(jD0 «0 -k 0*5- ?# l,*) hb 2*=$c  0 !  7/$/! R!'((iC ?& 0!0  !'c |D*oC 0 *) !  . $GD'QC _06!0'Y 7) 7Ie! ?="# 7b!'r ?# ?& 7P\# 6! !"5

0 !0 ?5*C $A ?>G+  0 .$%(jD0  $pk ?# 2*=$c ?4A .  0 .$%(jD0  $pk T-': `WI%U) ?& ; $jC y:$F) 2$() 2*=$c VD! ?& "/  7) '�= ?# V(Fg 'A$�

"F& 7)  !'c'# 7Q@F) 7=6!*C _0 !0 ;W&') MQ= T -'Y - T6*)k - $A ?=$\#$%& ;!'# ?& R$Sqr! ?# 0!6k 7/'%/0 - 1/!. 

   7II4,! V(# Zn$U) : 0 ;! ?@Q= 'A 6! _1='%FD! 7=$<5 13/- 'r$8 ?#1:$D 7/'%/0 .$%(jD0 ;$A ?=$\#$%& ?# 2!*C 7) $(=0  . 1/$j=k Z>P) $)!

"D$4= 7) 7=*=$c '(O 'fD0 'fD0  *P&  0 1/! ;0$S q)$& ; *P&  0 ?& ; $%:  ?& . $)! 1/! 6$j) �q/ V%+!0 9"d%) Rt$D!  0 .$�) 2!*FS ?#

  0 ?& 7,$b  0 1/! 9"+ 0-"d) ; !KL W)   !W:! `'= 6! 90$J%/!0*+ 7) Z4S VD! X>S '# 7D$Y- ! ;$A *P& |IO! . 96*b 'A ?& 0-  7)  $�%=!

1/! 9"(m(Y |C!') ?# 7=$<5 ?>G+ aD  0 1(3v- $)! "A0 `$j=! !  .$4S! 78'# .'%F& 7D$}c . Z#$c 7%b!  ?# ?& .$%(jD0 0!*) ?>G+ VD!  0 !'D6

"=*+ 7) R $jC "F%UA '((iC $D '(�>C .`6t 7%b _1='%FD!  0"F%UA ; *P& ?g 6! "FF& `qS! ?I)$3) ;$A w'r ?& 1U(=  . 7) uQ: w$e-! VD! $#

1JL 2!*C :»1/!  !*+0 1='%FD! .'%F&«. 

   0!':! 7e*o8 ED'b : ?35!') "FD$+*8$= ;$A ; $4(# "F=$) _�$Ub Zn$U) 0 *)  0 7D$A H$%& ?# 7e$8 9"FF& 90$J%/! ?& "=!"# "D$G= X& �(A

1/! 90'& .$\#$%&"FF& !"(Y 7Sqr! "D$G= 1/! 9"=!*8 EU(=*4& 0 *)  0 7D$<#$%& 9"FF& 90$J%/! ?& VD! 0 *)  0 $A ?= . 7%F/ ;! !0 7%='%FD! ?3)$5

1/! ?#$P) ."F%UA 7=*=$c B*Qb ;! !0 0*8 2$F& $& ;$A 1(,$3: 7/ 6$# ;!'# $A 2$)6$/ ?g'L . ?)$= ?& "= !0  $�%C! 7F: ZO$P)  0 0!':! |IO!

 ;$A"FDk H$Ub ?# 7e*o8 ;0$S  $(U# uD!'+  0 $<=k ;! ?=$D!  ;$A 9"=-'Y - $<=k 7>(=-'%>,!. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

 

 

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

 

 

1.  !"#$% &' ()'* "+, -.$/01 

     !"#$%&!'( )*(+!#,-&.( /#%&01( +0#,2  !"#$%&!'( 3"42 51 6( 789 :,1%&;2 <- =1$%. <>(*( /?@ <A /.( )*(+!#,- 6(  B,9 C8#  2 D7,E

+0A .FG8H :7%AI1*($ ,1 /J,1*7 6( KL(  !#,- M,"NOL  2,OP 5#,- C8# Q1( *7  M*8B <-  !#,- M,"NOL %R17 $ )78@82 <STU2 F,V2( +"1,P 

78W  2 X,Y#(  !"#$%&!'( . 6(  B,9 C8#  &#%&01( )*(+!#,-  !"#$%&!'( )*(+!#,-Z168P G,#,A :(80L <- /#%&01( 6( <A /.(17,E&.(  +0A  2 D.  $7

 [1(* G+2   !"#$%&!'( 5#,-6( +0P*,\L: 5"#$%&!'( ),?!#,-2
  $5"#$%&!'( M,\]W3

.  

     !1I"J <\]W <#8^ _"` )(*(7 $ /.( 78@82 Z168P ),` <!\W %1,. ,1 /#%&01( )$* 3aJ <A /.( )( <b.82 Zc($ *7  !"#$%&!'( 5#,- 51

 /b"# .- <A 78W  2 dL,- )*,A e8f*,?f Q1( _"` $ /b"# g,9  1,"J(%h@ ij,02 <- 7$+42 F 7*(+# )kl,A *82( <- )6,"# <A K"W,- <&W(7  !#,

 M*8B <- +#(8P  2 $ 78W  O# <&b- :,1%&;2 )$* <- :m *7 D,^24 +`7 =1$%. :,1%&;2 <- <&L,.   . 

   \]W<)*(7 5#,- M,2+9 FX8.%2 $  '8O]2 ),` 5#,- <A /.( M*8B Q1( <- 5"#$%&!'(  5"#$%&!'( I"#+0`7  2 <>(*( 789 :(%-*,A <-  . /NL

+00A  O# D7,E&.( 5"#$%&!'( ),` 5#,- M,2+9 6( ,` 5#,- :,1%&;2 $ /#%&01( :(%-*,A  2,OP <A /.( Q1( G+2 Q1( 78@$. 

2. 23+ 0 $!4  !"#$% &' ()'* "+,1 

)*$,0J   5#,-  D*$7  j F,` `1 %` n/.( D+".* o2,!P <- )( <#,^*,?f ),+#*(7 /'p7 *,A 6( M$,E&2 )( <\0@ %- ,` D*$7 6( 5 . D*$7 %` *7

X%# $ %P8"q2,A ( D+W kl,A $ :,b#( Q1IR1,@ )+T ,P *(IJ(/. . rNP M,c$( <A /.( D7(7 (* :,!2( Q1(  !#,- K&b". :(%1+2 <- Fo2,!P 6( D*$7 %`

%Pp,- D%&b^ *7 $ +0#,.%- oc(+T <-  &-,c* *,A 31(%W *7 (* D+W+#6(7%q- M,2+9 <>(*( <- ) .6( +0P*,\L <#,^*,?f ),` D*$7 Q1( : 

2.1.  56+, 789 :;!4+3;0' 

   )IA%2 ),`%P8"q2,A 6( D7,E&.( ,- D*$7 Q1( *74<&b- M*8B <- s]W *7 D+W +"'8P )kl,A 7,0.( $ M,LUj(  ()5 )$* t6(7%H $ G,.*( IA%2 <- 

/J%^  2 X,Y#( ,?#m . NB( 7%-*,A D*$7 Q1( *7/.( )%P8"q2,A ),?N1,J <- kl,A o1+\P $ %P,J7 /\u <- 7$+42 %P8"q2,A  . <`7 *7 )v8'80!P Q1(

1960 <- 6$* %` /c$ :,1,H *7 ,` e,bT <#(6$* t7%^ $ +#8W wkT s]W 6( ,` M*,A $ %P,J7 ,P 7%A K`(%J (* :,!2( Q1( $ /W(7 x($* 

77%^ G,.*( :+W 6$* <- )(%- )IA%2 ),`%P8"q2,A ."H <`7 *7 <@,- /;H :8".,28P( /J%;1970 <- )kl,A 7,0.( G,.*( ),@ <- <A +W dL,- 

 )$* %- ,?#m /\u i1%j 6( s]W <#(6$* M,"NOL FIA%2<#,.* 77%^ G,.*( IA%2 <-  b"j,0h2 ),`. 

P :8".,28P( M,"NOL D*$7 Q1( *7y )%"u-5#,- :,1%&;2 D,J* % P $ 7%!# 7,Y1( ,`y Q"- I"#  &-,c* %"u/W(kR# ),@%- ,` 5#,- . *7 :8".,28P( %u( ,?0P

78- ,` 5#,- s]W 6( e,bT ),` M*,A $ %P,J7 wkT $ ,` e,bT <#6(82 *7 /L%. $ /c7 7,Y1( D*$7 Q1( . 

2.2. 56+, (;<6 :;!4+3;0' 

   \u  !"#$%&!'( M*8B <- (*  !#,- M,"NOL )%&;2 *8VT *7 <\]W +02*,A <A 78W  2 6,lm  #,26 6( D*$7 Q1(+0A  2 G,\#7 $ / . <`7 %9($( 6(

1970 G,a&#( :,!2( online+2m K`(%J <@,- )8N@ *7 ,?',0"2%P )%"^*,A <- i1%j 6( M,LUj(  . ),`%P8"q2,A <- <"\W %`,z <- <A ,?',0"2%P Q1(

                                                 
1 Delivery Channel 

2 eBanks 

3 eBranches 
4 Main Frame 
5 Batch 



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

 

 !"

{|W  2 o{&2 )IA%2 }*I- ),`%P8"q2,A <-  P(%-,|2 ~8�9 i1%j 6( +#78- )6$%2(  +#+W. ,- D*$7 Q1( *7 <- o"# )(%- +#78- *8\Y2 ,` 5#

  &'$7 ),` /A%W *,{4#( $ *,"&9( *7 78@82  P(%-,|2 ),` <!\W <A  ',T *7 +0W,- <&W(7  B,{&9(  P(%-,|2 ),` <!\W F<@,- )8N@ :8".,28P(

78- <01I`%H $ :(%^ *,"b- <!N- F7$+42 51v8'80!P %S# 6( ,?0P <# ,?#m 6( D7,E&.( $ 78- . 

   $7 Q1( *7 :,1%&;2 <- M,2+9 <>(*( $ /J,1 �1(IJ( M,LUj( G,a&#( /L%. $ :,1%&;2 ),` e,bT <- ,` 5#,- :,0A*,A  .%&.7 /L%.  FD*

/J,1 78\?-  '$ (7 78@$ )kl,A 7,0.( 6( D7,E&.( <- o1,OP 680` /W . t7%^ $ M,LUj( 7$*$ 3.8P $ ,` 5#,- :(+02*,A i1%j 6( ,`*,A  2,OP 680`

 <- ,` e,bT%^  2 M*8B ,` G,0"2%P O# <Y"&#*7 F/J  7(+]P +W7(7 �`,A (* ,` 5#,- :,0A*,A .  1,`*(IJ( X%# I"# <&J%^ *,A <- D*$7 Q1( *7 <A

 <f*,q!1%"l :,A,OA +W  278-. 

2.3. :+8.+= >+?@ 5, :+.$%83 :A$B 2C%3 

    <`7 3.($( 6( <A D*$7 Q1( *71980 e,bT <- :,1%&;2  .%&.7 :,!2( +W 6,lm  <]@(%2 ,1 QENP i1%j 6( )%&;2  0]1 n+17%^ K`(%J :,;1,`

D,R&.7 <-6(7%H789 1
 (ATM) X,Y#( QO� $ +0A  2 (+"H  .%&.7 �-,bT <-  {|W %P8"q2,A ,1 $  b"j,0h2 ,1 +0OW8` M*,A 6( D7,E&.( $ 

 2 X,Y#(  !"#$%&!'( M*8B <- (* D8@$ G,a&#( $ oa# F/9(7%H $ /J,1*7 M,"NOL +`7 .*7  2(I'( 680` ,` 5#,- s]W *7  #,b#( )$%"# 78@$ D*$7 Q1( 

/.( .J 6(  !1 680` G8H /J,1*7 $ I1*($ $ /.( :,1%@ *7 )kl,A G8H 680`&"',]/.( )*,A ),?. 

 D7,E&.( :,!2(  0ENP ),` K&b".24/b"# :,1%&;2 )+@ ),0R0P ,` 5#,- *,A /17$+42 $ 76,.  2 K`(%J (* :,1%&;2 <&L,.  .%&b^ /"J%z t

$7 *7 )*,A ),`*�,&\b# ,` 5#,- )(%- X8. D78W  2 X,OP :(6*(  .X($ o2,W  !#,- M,2+9 %R17 /J,1*7 )(%- :,A,OA )%&;2 D*$7 Q1( *7  M,2+9 F

7%9 )*(+!#,- M,"NOL 3aJ $ +0A <]@(%2 s]W <-  &b1,- D%"l $ )( <O"-22  �,Y#( 5#,- <- <]@(%2 :$+-  F:,1%&;2 ),` /J,1*7 o78W  2 X .

 7*($ 5"#$%&!'( +01m%J 6(  ;|- %R17 M*,\L <- $ D+;# ia42  !"#$%&!'( U2,A M*8B <- $  ]c($ ),0]2 <- +0OW8` $ )*,\&L( ),` M*,A

/.( D+W DI"#,!2 ),` K&b". $  !#,- M,"NOL .+W  !"#$%&!'( <O"#  !#,- M,"NOL D*$7 Q1( *7 /E^ :(8P  2 Zc($ *7. 

7  .,.( o!;2 $7 $ :,1%&;2 <- M,2+9 <>(*( )(%- ,?#m  R0`,O`,# $ DI"#,!2 ),` K&b".  Rf*,q!1 X+L  !1 n7*89  2 K;f <- D*$7 Q1( *

 <- ,` 5#,- s]W $ s]W <- )%&;2 :78O# o{&2 )(%- <j8-%2  j,\P*( ),` o!P$%H $ Q�O�2  P(%-,|2 ~8�9 o2,!P $ 78@$ X+L )%R17

/.( %R1+!1. 

2.4. D%?!4 (E+4 5F)+G .1 "+, H+!<IJ 13+I0 +, ($%83 :A$B KL0$3 # +=  

     2 *(%c%- (* �#,1%&;2 $ 5#,- Q"- ~,\P*(  ]c($ M*8B <- Q";"H ),` D*$7 *7 )*(IJ( /|. $ )*(IJ( X%# ),` �|- )+0- ZO@ ,- D*$7 Q1(

+0A. 7*(7 +"A,P %16 <@$ $7 6(  !1 <- X*,?f D*$7. 

- *(IJ( X%# )6,. 7*(+#,&.( )(%- tUP<f*,q!1 K&b". 51 <- :+".* )(%- 78@82 )%P8"q2,A ),` K&b". *7 )*(IJ( /|. $ ) 

-  )(%- tUPD(* )6(+#(. 6( %S# w%B <f*,q!1 ),` K&b". "�U\c <A )( D%1I@ ),` K&b+#( D+2m 78@$ <- . 

   $7 Q1( *7 +#*(7 +{c ,` 5#,- <A /.( Q1( *7 X8. D*$7 ,- D*$7 Q1( I1,OP <�a# Q1%P K?2 D+00A �0`,O` ),` �|- *7 ol,W  #,b#( )$%"# D*

+00A 7(6m (* )( D%1I@ ),` K&b". ./.( D+W )6,. D7,"H U2,A 5"#$%&!'( G8H D*$7 Q1( *7 . M,2+9 ,1 X($ /J,1*7 )(%-  &T :,1%&;2 D*$7 Q1( *7

+0W,-  2 5#,- <- <]@(%2 6( 6,"#  -  !#,- ),` =1$%. %R17 $ )( <O"-. 

 )*(7 5#,-  &#%&01( I"#/.(  N2,!P <NT%2 *,?f )(*(7: 

3. M!"#$% &' 7N'A$9 (+= D%?!4 

   !"#$%&!'( /9(7%H K&b". 51 3 )$* %- FM,2+9 $ p,A ,- G8H �'7,\2 %R1+!1 ,- ,` :m ~,\P*( 6( <A F/.( rN&|2 )(I@( 6( )( <L8OY2 o2,W F

 %1kH :,!2( <!\W 5178W  2 .#$%&!'( /9(7%H K&b". 51 )(I@(6( +0P*,\L  !": 

-  *(+1%9 

- D+0W$%J 

- <>(*( �b.�2   !"#$%&!'( /9(7%H M,2+9 �+00A 

- )%&;2 5#,-4
 

- D+0W$%J 5#,-5
  

- /9(7%H �6($*76
 

 

                                                 
1 Automated Teller Machine 
2 Retail Banking 
3 Electronic Payment System 
4 Issuer Bank 
5 Acquire Bank 
6 Payment Gateway 
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  "

-  !#,- Q"- �!\W1 

/.( %16 M*8B <-  NA /',T *7  !"#$%&!'( /9(7%H K&b". 51 7%!NOL ) D84#   : 

2 *(+1%9 F/9(7%H �N".$ C8# $ D8"W e,|&#( 6( =H   +0A  2 G,.*(  !"#$%&!'( D,RW$%J )(%- (* X6p M,{|; . �6($*7 6( D,RW$%J F+]- �NT%2 *7

+1,O# +"1yP (* *(+1%9 *,\&L( /4B ,P +0A  2 /.(89*7 /9(7%H .<!\W /9(7%H �6($*7  /9(7%H M,2+9 D+00A <>(*( �b.�2 3.8P <A /.( )(

,RW$%J F)%&;2 Q"- ~,\P*( $ D+W 7,Y1( F !"#$%&!'(76,.  2 %1kH :,!2( (* ,?#m ),` 5#,- $ D . �!\W 51 F !#,- �!\W wU9 %- F<!\W Q1(

/.(  28OL. 

 6( %S# 7*82 �N\2 F)%&;2 *,\&L( +"1yP M*8B *7 $ 78W  2 C,@*( )%&;2 5#,- <- F/9(7%H �6($*7 i1%j 6( D,RW$%J /.(89*7 F+]- �NT%2 *7   

,- <- )%&;2 5#,- 6( F !#,- �!\W i1%j78W  2 oa&02  !"#$%&!'( D,RW$%J 5# . D,RW$%J )(%- )%&;2 *,\&L( +"1yP %-  0\2  2,h"H =q.

+-,1  2 <OP,9 +01(%J F)%&;2 )(%- p,A G,.*( ,- $ D+W G,.*(  !"#$%&!'( . FM$,EP $ /.( M*8B  Q"O` <- *,A G8B( F/9(7%H ),` D8"W X,OP *7

 $ /�"02( ),` t$* F /9(7%H ) <N".$ *7/.( %R1+!1 ,- (I@( ~,\P*( �84# .6( +0P*,\L  !"#$%&!'( /9(7%H K&b". *7 /9(7%H ),`*(I-( :M*,A  ),`

)*,\&L(2 !"#$%&!'( G8H F3 !"#$%&!'( 5f $ 4. 

4. H)+B ()+L%J' (+= 

   <N".$ )*,\&L( M*,A ( :m D+#*(7 <- $ D+17%^ +a# G8H Q1IR1,@ D%26$* MU2,]2 $ Mp7,\2 *7 <A /.( )( 2 :,!2  IA(%2 <- :m <>(*( ,- D +`7

<01I` <18bP $ D8@$ /9(7%H 6,- F5"P,28P( /9(7%H ),?`,R&.7 ,1 $ ,?!#,- s]W Q"0�O` $ 7(7*(%c w%j M,2+9 ,1 $ p,A +1%9  <- ~8-%2 ),`

+1,O# /J,1*7 G8H �(+a# ,1 $ G842 )*,\&L( M,b.�2 ,1 $ 5#,- <- (* D+W X,Y#( ),`+1%9. ,A C8# Q1(M* )+0- <&.7 I"# ,` +#*(7 )7+]&2 ),`. 

4-1.H)+B  )+ =*, (Debit Card) 

   M*,A C8# Q1( *7  2  1p,A  `,RW$%J 6( :m <>(*( ,- M*,A D+#*(7 <A  &c$ F,` <NB,J,- ,1 $ <NB,JU- F7%9  KA *,"b-  #,26 ) :,O` :,1,H *7 �U�2

<N2,]2 6$* ( 2 *,!`+- bT 6( p,A /O"c  0]1 F78W 2 %bA $(  !#,- e, 77%^.   !#,- e,bT D+#,2 Q1%9m D6(+#( <- ,?0P *,!`+-  !#,- M*,A D+#*(7

 2 789  O# 789  !#,- e,bT )78@82 6( %&;"-  0]1 F+0A D7,E&.( :m 6( +#(8P 7%|- M,2+9 ,1 p,A +#(8P .M*,A 6( D7,E&.(  X,^ Zc($ *7 *,!`+- ),`

l,A G8H �`,A D(* *7 $ /.(  ^*I-X7%2 /.7 *7 <!. $ )k .5#,- Zc($ *7 K&b". Q1(  W$%J D7%9 <- (* ,`  2 ~,\P*( %?W ),` +`7 . 

4-2.H)+B   ()+L%J' (+=(Credit Card) 

M*,A C8# Q1( 6(  2 D7,E&.( +a# G8H /J,1*7 $ p,A +1%9 )(%- ,` 78W .,1*7 789 5#,- 6(  -,bT M*8B D,2 %` :,1,H *7 F)*,\&L( M*,A D+#*(7 /J

 2  D7(7 X,Y#( 789 M*,A ,- <A  PU2,]2 <"NA :m *7 <A +0A)/J,1*7 $ ,`+1%9 �U�2 )+a# ),` t( (/.( D+W %A� o2,A M,">I@ ,-.  M*,A sT,B

 2 +0A /9(7%H D,2 +0f  j  �bc M*8B <- (* <"a- $ F76(7%q- /.( D7%A /J,1*7 �(+a# ,1 D7%A x%9 <A (*  hN\2 oA 6(  ;|- +#(8P) .( Q1( *7 <&\'

76(7%q- I"# (* G8H D%?- +1,- M*8B (.5#,- p8O]2 D%?- M,2+9 $ p,A +1%9 7*82 *7 ,`  O# )*,\&L( M*,A :,^+#*(7 6( )( F+#%"^  *7 $( <A  j%W <- 

 e,bT M*8B /J,1*7 6( +]-  0"]2 M+2) �U�225 ,1 306$*  (76(7%q- 5#,- <- (* 789  `+- .Zc($ *7 Fs"P%P Q1( <- *,"&9( *7 D%?- :$+- )*,\&L( 

 2 *(%c )*,\&L( M*,A :,^+#*(7 7%"^. 

    2 *7,B  #,bA )(%- �p8O]2 )*,\&L( M*,A  6( %Pp,- <A 78W18 5#,- *7 K` )*,@ e,bT M*,A D+00A ,�,aP <A /b"# )6,"# $ +#*(7 G,. 

=H e,bT ,?0P <A K`  #,bA  0]1 F+W,- <&W(7  2 F+#*(7 6(+#( +0#(8P+00A )*,\&L( M*,A *$+B ),�,aP  . X%J +1,- M*,A D+00A ,�,aP �p8O]2

+0A %H (*  0"]2 /.(89*7 ./.$( )*,\&L( <a-,. $  ',2 /"]�$ F)7%J M,{|;2 o2,W X%J Q1( . $( )(%- 5#,- F P+2 6( +]-»*,\&L( +T « Q""]P

 2 F+W,- �|- /1,�* +T Q1( %^( $ F+0A  2 *7,B )*,\&L( M*,A  +0A. 

4-3.H)+B  5O.P= (+= (Charge Card) 

   M*,A Q1( M*,A <"\W K` ,` M*,A C8# Q1( <A M$,EP Q1( ,- F+0&b` )*,\&L( ),`  ,`»)*,\&L( +T «D+W Q""]P �"H 6(  2 *,S&#( $ F+#*(+# )(  7$*

_"` F+0A Q"0f %^( $ 76(7%q- 5#,- <- (* 789  `+- e,bT M*8B /J,1*7 ,- M*,A D+#*(7 <A ^D%?- <#8  O# <&J%^ $( 6( K` )( 78W. D+OL /1I2  Q1( 

 2 :m D+#*(7 <A /.( :m M*,A C8#  - F7%|- 89 M*,A <>(*( ,- 3aJ (* M,2+9 $ ,`p,A C(8#( +#(8P  oOT 789 (* (* G8H )7,16 *(+a2 78W *8\Y2 <!#m

+0A . 

4-4.Q;9 H)+B  

    2 5"P,28P( ),?c$+0B )(*(7 <A  1,?!#,- ,?0P -78- +0`(89 789 :,1%&;2 <- =1$%. Q1( <>(*( <- *7,c F+0W, .D*,H *7 <&\'(  ,- ,?!#,- Q1( 7*(82 )(

 2 I"# M,b.�2 Q1( M*,A t%1kH <- X(+c( ,?!#,- %1,. ,1 $ )*,\&L( M,b.�2 ,- 7(7*(%c 7,a]#( +01,O# . X%J o"O!P $ ,?!#,- Q1( <- )%&;2 <]@(%2 ,-

 ,1 <@$ :7%q. $ /.(89 *7 $ M*,A D*,OW F)%&;2 M,{|;2 $ *7,B )$ )(%- �8J M,{|;2 ,- M*,A D%aJ 51 F N\c *,\&L( �,.( %- ,1 $ <a"u$

                                                 
1 Interbank Network 
2 Credit Card 
3 eCash 
4 eCheck 



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

 

 #"

 <- I2* D*,OW 51 <>(*( ,- $ x*7  b"j,0h2 *(8# )$* %- $ M*,A /;H *7 F b"j,0h2 3\� M*8B <- M*,A Q&2 *7 x*7 %- D$UL M*,A +".*%.

 2 <&.(89 )$ 6( )%&;2 7 ,P 78W <@$ <- 6,"# M*8B *7 6$* <#,\W M,c$(  2,OP *) 2 Q"]2 M,]@(%2 7(+]P $ Q"]2 ra. ,P <&\'( <A +W,- (  !1 <-

 D7,. M,"NOL )%. 51 $ D,R&.7 +"NA <4EB i1%j 6( I2* <>(*( :m <- ~8-%2 <SE42 *7 M*,A :78O# 7*($ ,- $ <]@(%2 5#,- :m ),?c$+0B 6(

M,LUj( G,a&#( <- ~8-%2F<@$ +1,O# /J,1*7 (* 789 %S# 7*82 .  M*8B <- �$+0B K&b". <�#,0f *8-I2 <@$online e,bT <- <NB,JU- +W,- 

 *7 $ )%&;2 *,!`+- Q1( %"l +`(89 *8S02 )$ *,!`+- <- )%P8"q2,A ),?!b17 <N".$ <- e,bT M,LUj( G,a&#( ,1 $ +0. *$+B i1%j 6( M*8B

+W. 

4-5.H)+B MF  

   <N".$ M*,A 5f  <- $ D+17%^ *7,B g,9 31(%W $ 3-(8� e8f*,?f *7 :,1%&;2 ,- D+2m oOL <- ),?aJ(8P �,.( %- $ 5#,- 3.8P <A /.( )(

 2 Q"OVP $ +?]P /;^%- o-,c %"l M*8B <- F 0"]2 :(I"2 ,P FM*,A D+#*(7 D*7,B ),?!f <@$ /9(7%H :m s@82  2 :m D+#*(7 $ 77%^  7I# +#(8P

0W$%J+1,O# G842 5#,- <-  0"OVP M*8B <- (* 789 D*7,B 5f <@$ /9(7%H FM,2+9 ,1 p,A :,^+. 

M*,A 6( ,`)*,\&L( ) 2  &c$   <A 7%A D7,E&.( :(8PM(I"?YP )(%- X6p  !"#$%&!'( »:+#(89 « D+W s{# M,2+9 $ ,`p,A t$%J IA(%2 *7 M*,A

 6( F+0W,- :m <NO@ 2  <- :(8PD,R&.7  ),`ATM $ POS 78O# D*,W( . 

   D,R&.7 6(7%H789 ),`1
(ATM)7*(7 M%?W 5#,- %-,L <- :(%1( *7 <A  ! 2 )6,- (* *(+N184P 51 �a# *,A789 M*8B <- <A /.(  0"W,2  $ +0A

 2 X,Y#( (* )*(+N184P M,"NOL <"NA +`7 . 2 (* K&b". Q1( F:m  1(*,A $ /L%. <- <@8P ,- o&` *7 :(8P 2 F,`�(%2 $ M,b. 7%A s{# }*I- +1%9 IA

(*  '8H M,2+9 �UOL $ 78;- 5#,- s]W Q1IR1,@  &T(* <- ,P-:,!2 %` $ :,26 %` *7 -+`7 *(%c 5#,- :,1%&;2 *,"&9( *7 . 

   /|. %S# 6(  D,R&.7 <#8^ $7 F)*(IJ(ATMK1*(7 : D,R&.7  2 s{# *(817 :$*7 <A  1,` +#8W $ D,R&.7 Q',. *7 <A  1,`  2 *(%c ,` ^+#%".  6(

:,-,"9 *7 �p8O]2 G$( C8# o42 $ ,` *8\L ),`-+#*(7 6,"# )%&;"- /"02( <- <A - 2 D7,E&.(  78W .j842 *7 D7,E&.( )(%- X$7 C8#�5#,-    F,`

<#,9*,A /.( D+W  T(%j +1%9 IA(%2 $ ,`. D,R&.7 Q1( <#8^ <- �p8O]2 ,` D+W <&9,. )(  2 :,1%&;2 <A +#( D7%q. +0#(8P # :m <- (* 789 )+a  ,`

:m 6( ,1 F+#*,qb- +00A e,bT M*8B ),�,aP ,1 F+00A /J,1*7 +a# G8H ,` .D,R&.7  V]- 6(  2 6(7%H789 ),` I"# %R17 ),�,aP :(8P- /J,1*7 o�2 

/W(7 5f <&.7. 

   D,R&.7 t$%J <#,1,H 2
 (POS)  H M*8B <- MU2,]2 )(%- IA%2 6( 68Y2 k9( :m *7 <A /.(  O&b". 2 M*8B <&.8" 7%"^ . 6$* :,1,H *7 =q.

 IA%2 <- MU2,]2 <- ~8-%2 M,LUj( F<N2,]2 X,Y#( :,26 :,O` *7 ,1)M*,A D+00A /9(7%H 5#,-  0]1 ( 2 G,.*( 78W . D,R&.7 6( D7,E&.( )(%-

POS :,"2 6( (* *(+1%9  !#,- M*,A p,A D+0W$%J F»:(89 M*,A « 2 *8\L D,R&.7 +`7 .J �N\2 =q. 2 D,R&.7 7*($ (* t$% +0A . *(+1%9 D,^ :m

)M*,A D+#*(7  0]1 ( 789  {|W  1,.,0W D*,OW :7%A 7*($ ,-(PIN) +"1yP (* <N2,]2 X,Y#( FD,R&.7 3.8P D+W �,f e,bT M*8B ),V2( ,1 $ 

 2  2 D6,@( 5#,- <- /a"aT *7 $ +0A e,bT <- $ 7*(7 %- $(  !#,- e,bT 6( (*  0"]2 �N\2 <A +`77I1%- D+0W$%J  !#,-  . *(+1%9 e,bT  0]1

 2 *,!`+- *,!#,&b- D+0W$%J e,bT $ 78W. 

5. M!"#$% &' Q;9 

/.(  &0. G8H F !"#$%&!'( Q1IR1,@ Zc($ *7  !"#$%&!'( G8H    .  2  ',&"Y17 �!. ,1 $  !"#$%&!'(  �!. �,TU�B(  !"#$%&!'( G8H +T($ %` <-

K"18^ .�p8O]2  !"#$%&!'( ),` <!.+#8W  2 7,Y1( $ e%� ,` 5#,- 3.8P  . ,` <�.($ Q1( 3.8P F+W,- <&W(7 6,"#  !"#$%&!'( �!. <- *(+1%9 %^(

+0A  2 Q"2,P (* 789 6,"# 7*82 �!. .+0A +1%9 +0.,0W  2 /"O.* <- (* ,` <!. :m <A  !"#$%&!'( ),` D,RW$%J 6( +#(8P  2 *(+1%9 . X,Y#( 6( =H

"#$%&!'( D,RW$%J F+1%9+0A  2 /J,1*7 (* :m G7,]2 G8H $ D7(7 M78L 5#,- <- (*  ',&"Y17 ),` <!.  ! . 

  !"#$%&!'( 5#,- 6( (* )6,Y2 ),` <!. $ ,` �,0!.(  FD+00A /9(7%H <A /.( M*8B Q1( <- *,A Q1(  download 2   r"A *7 (* ,?#m $ +0A

 G8H !"#$%&!'(3
 *(%c /|. 5b17 )$* )*(IJ( X%# M*8B <- <A +0A  2 )*(+?R# F7*(7 .  P,LUj(  !"#$%&!'( G8H r"A) ,1  {|W 6( KL(

)*,\&L( M*,A M,LUj((  %H +1,- <A (*  1,` /Obc *,A 789 *8j <- $ +0A  2 D%"9� +00A %H +1%9 ),` X%J *7 +1,- G8O]2 *8j <- :(*(+1%9 <A (* 

+0A  2%H :(*(+1%9 )(%- (* X%J $ D7(7 �"|;P +#8W . Q"0�O` !"#$%&!'( G8H r"AFG8H  +0A  2 D%"9� 789 *7 (* :(*(+1%9  !"#$%&!'( ),`.  

    D+00A /J,1*7 <- (* ,` <!. Q1( 6( 7+L +0f ,1 51 FD+00A /9(7%H F/9(7%H 51 )(%-mail+#6  2  .  2 )*(7 <R# (* ,` <!. Q1( D+00A /J,1*7

+0A .1 F7*(7 <R# M*8B :,O` <- (* ,` <!. +#(8P  2 $( F�-,bT <- (* �N\2 Q1( G,a&#( /.(89 *7 ,1 +0A oa&02 K&b". :,O` *7  !#,- e,bT <- ,

+0!- )%R17  ',2 �b.�2 *7 .K&b". Q1(%-,0-  /"N-,c $ rN&|2 ),` e,bT *7 (* M(*,\&L( G,a&#( /"N-,c <A +#8W  T(%j  P*8B <- +1,-  ',2 ),`

+0W,- <&W(7 (*  !#,- Q"- M(*,\&L( G7,\P. 

    2 $%-$* o!;2 C8# $7 ,-  !"#$%&!'( G8H 6( D7,E&.( +W,- :U!;2M  !"#$%&!'( G8H r"A  !"#$%&!'( G8H 6( D7,E&.( �8. G,O&T( $    . 6(  9%-

U!;2M6( +0P*,\L  !"#$%&!'( G8H r"A : 

                                                 
1 Automated Teller Machine 
2 Point of  Sale 
3 eWallet 
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 $"

- +0A  2 D7,E&.( +1%9 )(%- %P8"q2,A 51 6( �"- 6( %-*,A <A )7*(82 *7,1  %-*,A 51 6( �"- +00A  2 D7,E&.( %P8"q2,A 51 M,#,!2( 6( :,!2( F

7*(7 78@$ M,LUj( o9(+P. 

-  <- :+".* s".m F+0A oOT (* 7(%J(  !"#$%&!'( ),` G8H +#(8P  2  !"#$%&!'( G8H r"A :8f/|. 5b17 G8H Q&J* /.7 6( ,- )$,b2 

/.(. 

-  )(%- !"#$%&!'( G8H C8# %`F 7*82 <#,^(+@  !"#$%&!'( G8H r"A 51 /.( 6,"#. 

- +00A  2  #,\"&;H ,`%^*$%2  9%- 6( 3aJ  !"#$%&!'( ),` G8H r"A 6(  9%-. 

   U!;2M  !"#$%&!'( G8H /.( %16 7*(82 o2,W I"#: F*(+1%9 /18` :+#,O# �,0W,#  :,!2(D*,-$7 w%{2$ <!. o]@  ,` :,!2( $  :+W D+1767

<!. ,`. 

M(%j,|2 Q1( 6( 51 %` �1%;P QO� <- <2(7( *7t$*   2 �1%;P F/.( D+W C(+-( ,?#m ,- <N-,a2 )(%- <A  1,` 78W: 

   �p8O]2 G,1%. D*,OW F)%R17 :,^*( %` ,1 5#,- 6( G8H /J,1*7 6( =H F ]c($ ),"#7 *7  �,0!.( ),`  O# /W(77,1 (*  &J,1*7 ),` +"0A . *7 ,2(

/.( )%R17 <#8^ <- Z�$ FG,&"Y17 ),"#7  .(7  !"#$%&!'( G8H %` <- I1%^,# F/9(7%H M,"NOL %` *7 $ /.( 7%J <- %{402 G,1%. D*,OW 51 )(*

D�1$ ),?2%J *7 ,?#m /\u 78- +"`(89 )( .78;# /\u  1,@ *7 ,?#m +1%9 <- ~8-%2 M,LUj( ,P +#*(7 o1,OP :(*(+1%9 X8OL <A /.(  ',T *7 Q1( .

 G,!W(%R17 K&b". Q1( ( I"#sNa&2 $ 8@78. 7(%J( <A /.( Q1G8H  ]c($ G,1%. D*,OW :+1767  %- D$UL 78- +0`(89 *7,c   /18` F !"#$%&!'( ),`

+#%"^ *,A <- 789 <#,18@78. w(+`( *7 $ D7%A  1,.,0W I"# (* ,OW . F%2( Q1( 6( )%"^8N@ )(%- $7D(*  <- <2(7( *7 <A /.( D+W 7,Y1( $  T(%j  oT

/9(7%H K"`(89 ,?#m �"�8P. 

+" (+R3'S+OT1
-  2 /9(7%H /18` :7%A K?\2 $ X,0O^ %- K&b". Q1( ),0\D+00A I"# $ I2*G,1%. D*,OW )*(k^ /.(  ]c($ ),` . *,A oT(%2

D*,OW (+&-( <A /.( M*8B Q1( <-  <- G,1%. ),`I2* 2 o1+\P   2 X,0O^ D+00A /9(7%H ),V2( =q. F+#8W  78W)X%# 3.8P oT(%2 X,OP  *(IJ(

 2 M*8B 7%"^ (/1,?# *7 $D*,OW D,RW$%J F <!. /4B 6( :,0"Oj( 6( =H $ D7%A x*,9 +A /',T 6( (* ,`  2 <>(*( (*  &.(89*7 M,2+9 F,` +`7 .

 5#,- ,- )%&;2 :,2IO` ~,\P*( X$I' FK&b". Q1( D+OL G,!W(<�%L D+00A/.( G8H . 

5 4 += (3/+U# 5V*T2 -    '8H *$%. X,# <-  28. %{0L t$* Q1( *73IJ( K&b". <-  2 D7$ <!. <�$,]2 :m <E"z$ <A 78W  ,- )6,Y2 ),`

<!.  2 :,!2( D+00A /9(7%H <- $ /.(  NB( ),` <!. 6( +`7 +0A D7,E&.( MU2,]2 *7 )6,Y2 ),` . 51 G7,]2 F)6,Y2 <!. %` %"bEP Q1( ,-

 2  ]c($ <!. 78W . w%j $7 7,O&L( 7*82 +1,- *$%. Q1()D+00A /9(7%H $ D+0W$%J (+W,- .1(7,O&L( o-,c *$%. 51 Q&J,1 X$I' o"'7 <- t$* Q$  

D+00A /9(7%H /18` :+W t,J �,4' 6(  0O1( :78\# p,- /.( %&E"]� X,0O^ ),V2( t$* 6(. 

   <!. o]@ F ]c($ ),"#7 *7 .m *,"b- %2( Q1( F3"42 7%J <- %{402 M,"B8{9 /NL <- G,&"Y17 ),"#7 *7 ,2( F/.( <01I`%H $ *(8W7 )%2( ,` :,

D*,OW /9,. $ 7,Y1( FQ"\Na&2 %j,9 <l+l7 ,?0P $ /.( /.(  \NaP G,1%. ),`. 2 F%E# 51 G,�2 :(80L <-   /9(7%H *,- +0f ,1 $7 (* <!. 51 +#(8P

+0A .+0A G,.*( D*,-$7 (* :m $ +0A <"?P :m )$* 6(  qA 51  &T(* <-  0]1 .F%2( Q1( 6( )%"^8N@ )(%- t$*   ),`)7+]&2+W C(+-( /.( D. 

    1 *75t$* FG,1%. D*,OW <O`   2 D%"9�  P,LUj( 5#,- 51 *7 ,` D*,OW F/9(7%H M,"NOL %` *7 $ +#8W D*,OW ,- D+W G+-$7* ),`  5#,- ),`

 2 D7(7 /a-,�2  P,LUj( +#8W . 51 6( 7+Y2 D7,E&.( F/',T Q1( *7<!. o-,c  &T(* <-  �"|;P/.(.  t$* *7 F%R17D*,OW <"NA 1%. G,  

<!. D+;# w%{2 G,T <- ,P <A  1,`  2 D%"9�  P,LUj( 5#,- 51 *7 F+#( 78W . <!. G,1%. D*,OW F/9(7%H M,"NOL 51 *7 <!. /A%W 6( =H

 2 wkT  P,LUj( 5#,- 6( <j8-%2 78W . ,1 $ D+W w%{2 �U\c <!. <A /.( Q1( <'I02 <- FD7(7 D,R1,H *7 G,1%. D*,OW 51 78@$ X+L Q1(%-,0-

/.(  N]@ D+W 7*($ G,1%. D*,OW <!01(.+W,- o!;2 Q1( oT )(%- )%&?- oT D(* FX$7 /',T +.*  2 %S# <-  . ),` <!. 7(+]P F P+2 6( =H :8f

78W  2 Q"R0. $ /|. ,?#m D7(7 D,R1,H t6(7%H $ )*(+?R# $ 7,16 *,"b- D+W w%{2. 

    t$* *7%R17F r"A FD+00A /9(7%H !"#$%&!'( G8H  (*   2 %- /.( D+0W$%J $ )$ 7,O&L( 7*82 <A +01I^ .G8H D%"9� o42 51 o2,W r"A Q1(  $

D�1$ D+#6(7%HI1* 51) <A :,\?R#  2 D+"2,# 78W ( /.(<!. 7+Y2 w%{2 6( )%"^8N@ <E"z$ <A 7*(7 D+?L <- (* ,`.  *7 <- <A )%R17 t$* ),V2(

 :,\?R# F7*(7 M%?W<!.  2 K"baP oO!2 �|- $7 <- ,` W+#8:  F�|- 51  r"A G8H D%"9� o42  /.( *(%c :,\?R# *,"&9( *7 %R17 �|- $

 2 7%"^ . /.(  2(I'( K` *,0A *7 �|- $7 %` 78@$ F/9(7%H X,R0` *7)7*(+# t6*(  1,?0P <- X(+A _"` ( G,\#7 <- I"# (* :,\?R# <1+">,P +1,- $

+W,- <&W(7. 

   X8.%2 67 %-(%- *7 /SJ,42 )(%- t$* Q1%P<!. :+W D+17 F,` I2*   )*(k^#m/.,? .D*,H *7 ,2(  )*(k^+A <01I` :78- %Pp,- /NL <- 7*(82 6( )(

<!. 789 t6*( <- /\b# /b"# <J%B <- :$%a2 *,A Q1( F,`. %R17 t$* <!. :7%A  c8aT ,`/.(  .  c8aT $  1,.,0W M,LUj( Ft$* Q1( *7

<!. <- I"# D+00A /9(7%H  2 D7$IJ( ,` 78W .,2( 2 �"@%P :,1%&;2  +#,O-  c,- �,0W,# F/9(7%H <NT%2 *7 ,?#m /18` +0`7. 

                                                 
1 Blind Signature 
2 Exchanging Coins 

3 Currency Server 



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

 

 %"

+00A  2 D7,E&.( w%{2 *,- 51 ),` <!. 6( F78@82  &"02( ),` D(* X,OP ,\1%aP    .  !"#$%&!'( G8H )(%-  E]� ��a# C8�82 Q1( /.( Q!O2

w%j%- )(%- s.,02 *,"b- oT D(* 51 M*8B %` *7  '$ F78W e8b42+1m  2 e,bT <-  !"#$%&!'(  ',2 Mp7,\P MU!;2 :7%A . 

6. M!"#$% &' MF 

    /.( )kl,A ),` 5f  !"#$%&!'( Q1IR1,@ Zc($ *7  !"#$%&!'( 5f 51 . o2,W  !"#$%&!'( +0. 51  !"#$%&!'( 5f 51 %R17 M*,\L <-

/.( %16 ),` D7(7FD7,E&.( 7*82 G8H +T($ F5f *,\&L( M+2 F!"#$%&!'( ),V2(D+00A /9(7%H 7%J   F+00A /J,1*7 7%J  !"#$%&!'( ),V2( FD D*,OW

5f FD+00A /9(7%H X,# FD+00A /J,1*7 X,# FD+00A /9(7%H e,bT D*,OW $ 5#,- X,#5f �N\2 $ . 

   �1*,P *7 F)kl,A 5f <>(*( M*8B <- F &0. t$* <- 5f /9(7%H - FD+W x*7 <N2,]2 Q"J%j iJ(8P ,- <A 5f )$* D+W %A� e,bT 6( /W(7%- ,

 e,bT <- I1*($ $ )%&;2D+0W$%J8B *7%"^  2 M . +#(8P  O# �|W $ 7*(+# 78@$ G,a&#( /"N-,c F !"#$%&!'( $ )kl,A 5f C8# $7 6( 51 _"` *7

+0A /9(7%H 5#,- /',97 :$+- . 

   )kl,A 5f +0#,2 K`  !"#$%&!'( 5f *7F/J,1*7 $ )*(k^($ +01(%J *7 3\P%2 7(%J( /18`  $ t6(7%H <01I` :78- Q"1,H ,2( F+#,2  O#  E|2 

+0A  2 %1kH <"@8P (* :m 6( D7,E&.(  !"#$%&!'( M,j,\P*( 6( Q&b@ 78. o"'7 <-  !"#$%&!'( 5f <18bP .M$,EP <- ,Y01( *7  $7 Q"- 78@82 ),`

78O# /c7 +1,- X8?E2: 5f  !"#$%&!'(  1,@ <- ,@$  !"#$%&!'( 5f . 

   '(  1,@ <- ,@5f  !"#$%&!<A /.( M*8B Q1( <-  IA%2 <-  !"#$%&!'( M*8B <- (* :m )$* M,LUj( F)kl,A 5f G8B$ 6( =H 5#,- 

  !#,- Mp7,\2 2 +0A  2  #,R1,- (* )kl,A ),` 5f $ +&.%J .Fi1%j Q1+-  t6(7%H <01I` $ 78W  2 wkT ,` 5#,- Q"- 5f  !1I"J oOT 

(  !#,- Q"- <18bP /"02( $ �`,A 5f+-,1  2 �1(IJ . 7*($ K&b". <-  &.7 M*8B <- ,1  b"j,0h2 :(89 w$%T 3.8P ,` 5f )$* M,LUj(

78W  2 .78W  2 <'7,\2 ,` 5#,- Q"-  ',&"Y17 =!L M*8B <- 5f )$* $7 %` %18{P <A 7*(7 78@$ )%R17 t$* Q"0�O` . 

 ,2(     !"#$%&!'( 5f X8?E2 <A 3.8P,2 ),` =1$%. )*$,0J X8".%b0A  ')FSTC(  M*,A $ G,&"Y17  `(8^ F)*,R# I2* $ +W )*(k^ <1,H 

P )(%- (* +0OW8` ),`y/J%^ /2+9 <- /"02( Q"2/.( M$,E&2 F.  !"#$%&!'( 5f i1%j 6( +1+@ /9(7%H 51 <A  #,26 5f 51 F78W X,Y#( +1,- 

78W  2 %`,z *(+1%9 �1,O# <4EB )$* %- +"E. $  ',9  !"#$%&!'(.  X,# F�1*,P+#8W%H +1,- %R17 7*(82  9%- $ /9(7%H �N\2 Fe,bT D+#*(7.  )(%-

F !"#$%&!'( 5f ),V2( D7(7 *(%c g8{|2 D,R&.7 *7 (* +0OW8` M*,A FD+00A /9(7%H $  PIN+0A 6,- (* M*,A oEc ,P +0A  2 7*($ (* 789 .  *7

FD+#(89 (* X6p M,LUj( 78@82  !"#$%&!'( 5f 6( +0OW8` M*,A  F/1,?# (* G,&"Y17 ),V2( <O"O�1
  2  oEc (*  !"#$%&!'( 5f M,LUj($+0A

 $ +0A  2f 2%- (* D+W ,V2(  !"#$%&!'( 5 +#(7%^ .78W  2 %H +0OW8` M*,A 3.8P  !"#$%&!'( 5f G,1%. D*,OW . 6(  !"#$%&!'( ),` 5f

+#8W  2 6,- $ /J,1*7  !"#$%&!'( /bH i1%j . )$*  ',&"Y17 ),V2(  '$,?#m*7 P *8S02 <- :,26 %` y  1,.,0W *8S02 <- $ )%&;2 /18` +"1

P +#(8P  2 :m sT,B :+;#y 78W +"1. 

f    /;H  ',&"Y17 ),V2( ,-  '$ )kl,A 5f +0#,2 /.*7 :+W <&W(k^ e,bT <- *8S02 <- +#(8P  2  !"#$%&!'( 578W  b18#. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
1 Attach 



  

 

 

 

 

 

 !"# $% &'()*+ ,$-'". ,'/%01$'2 

 

 

1.  !"#! 

    !"#$ %&' ()&*+$ ,-.  /-0123 4 5 26 /-72  81 .  09:-&; !<: .=1% 2>/2? 4 @A? 74.$- .BBC; D2E /% F2<G-% 4 !# 2H/ ,/2I; JB+$ /%09K2 .

0912<: 5 2H/ L09#A> M1-NO- D2E /% 74/ P  74/ P? !12QH/ 2  LR4.O 7- S3 (2$0' 4 5<BH L5BTB? ,2> P9B$7 /% 012  2U:V . /-72  /% 5BWO&$ ,-. 

X9>.O !#E 4  ,/2I; J -4/ L0BY&; ,2> R4/ /% -/ ,.#ZB  [0<\ (-.BBC; 012  P"]  %/4V ^B123 -/ 2> 5<BH 012  2U9; P: 2U:V _<\ P  %&' !:2$72` 

0:/4V  .,2> ,/429O %. /2?  !a2Q;/- 4 (2\ba- 091-.O cBW#A$.Bd 21 cBW#A$ _"K P  0:-&; !$012<: !:2QB#Z3 -/ 0BY&; . !`/.  7- S3 5<AH ^1- /%

e/2K- 5f9g /% (2\ba- ,/429O ,2>%. /2? 7- ,%-0f; P  5f9g /% ,/429O 0 /2? D&+; .B` !$ %&K. 

2. $!%&' ()* 

    ,&I#Ah i4-0$e-/ (2fjH 0BY&; /% .#U  ,2>L5`- e%&  k&B`2$&;- 21 ,72`/2?%&' ,-.  !`2`- _$2\ .   7- ,%217 0E 2; -/ k2A:- !#f9g lbW:-

 ^1N=12h /&;&$ ,4.B: 4 %&<: m2f$ !:0  /2? ,4.B:0K 2> PnB>2$. !91N=12h!$ -/ !"1NBO /2?  !1-0# - k-&; *oZ$ ^1.;p k&B`-NB:2"$ 5A:-%.   

 P"91- 2; 5K-% P$-%- q]#o$ r129g /% 2UY2` k&B`-NB:2"$ 0:4/   9O %4/42 ,2> P>% /% (2I:2'/2? P  D.#9? ^1&: ,2> ,/4195041960 

%&K e%2T#`- ,.;&Bs$2? 4 ,%0\ D.#9? 7- !#`% D.#9? ,2h P  2> ^BK2$ 7- !'.  /% P? 0K @h&$.D2t$ k-&9\ P   ,%0\ D.#9? ,2> e2=#`%1
 

(NC)  0K !Y&<f$ R-.; ,2> ^BK2$ ^1N=12h  0:,.;&Bs$2? D.#9? 2  !12> R-.; ^BK2$ NB: !;0$ 7- S3 42
 (CNC)  u D4-0#$5Z. 

     c#AB`NC   (2B]<\ P? 5`- ,N1/ P$2:.  _ 2H k&B`2$&;- !\&:V %&K !$ D.#9? 2> P:2Z: 4 %-0\- P]B`4 P  k. 2  %-0\- 7- ,- P\&<I$

$ P$2:.  81 _B"Z;099? !$ 51-0> (2fjH 0BY&; ,-.  -/ ^BK2.  /%P]E.$ ^1- k2$72` 81 /% -NI$ /&a P  ,0BY&; k&B`2$&;- ,2> 5O.ZB3 !$2<; 

81 k&$-.B3 2U9; 4 !$ /4% v2' (2B]<\ 81 21 ^BK2$ 0:%&  e0B$2:  ,- PjW: ^B`2$&;- -/ k- _BY% ^B<> P  %7                                           .                  

   .$ /%- _EP#O.ZB3  L.;R.#Au /42I$ 21 !Q:2h (2B]<\ P  ,- PjW: ,2> k&B`2$&;- 09 21 !$.P]B`4 P   k&B`2$&;- .1-Nh  ,  .17 7- ,- P\&<I$ 

P:2'/2? /% e0K /2?%&' Pw/2s"1 ,2> c#AB` 0:&K !$ _B"Z;.  

   0BY&; Pw/2s"1?.;&Bs$2,3(CIM)  P\&<I$ x4- PjW: P  P#AAu (2fjH 0BY&; /% k&B`2$&;- ,.Bu/2? P  ,-.  !:)&a 4 .<#A$ ,2> Rb;

%4/ !$ /2<K . 5B>2$CIMP#O.u _"K P:2u-0h /&a P  P? k&B`2$&;- .1-Nh 7- P#`% kV k2B$ y2Q;/- %2I1-  :-L05`- .  4 .Y&$ k&w !:2u09A1&:

 k-/2"<>P`2Q\ P? 0:- P#A:-% ,/4.z -/ ,72` Pw/2s"1 {&: 7- 09;/: !9O !=w/2s"1Lm0> /% !=w/2s"1 4 P14/ !=w/2s"1 .  P  !9O !=w/2s"1

%7-%.3 !$ !;2B]<\ q]#o$ |a29$ k2B$ 8B:4.#"Y- y2Q;/- %2I1-. D2:2? @Y2H /% (2a2Q;/- ^1- !a2Q;/- ,2> L_";4.3  2>%/-0:2#`-4 !a2Q;/- ,2>

P#O21 R.#Au 0:-. V !$ 5`% P  !$2=9> P14/ ,72` Pw/2s"1 ,2U>4.u .  (2\ba- .BAT; 4 .BQf; !=:&=w %/&$ /% k2A"1 R.=: 81 P? 01

0K2  c?2E !;2B]<\ q]#o$. 2> e4.u ^1- PIB#: /% !$ PY%2Q$ .=10"1 k2B$ -/ (2\ba- P?  -/ @`29$ 4 }.#Z$ ,2> P14/ 7- e%2T#`- !12:-&; 099?

5K-% 09>-&'. $ m0> /% !=w/2s"1 P  !=w/2s"1 Ph/% ^1.;)2 !$ y& . %&K.  q]#o$ !E-&: P? 01V !$ 5`% P  !:2$7 m0> /% !=w/2s"1

0912<: %2T#`- }.#Z$ !$&<\ m-0>- P  _B: 5Uh }.#Z$ (2\ba- 4 2> e%-% 7- !;2B]<\.!u~14 PA12W$ .17 D40h /%   -/ �&O p:2u/2Uw _E-.$ ,2>

5`- e0$V /% M12<: P  L.=10"1 2 . 

                                                 
1 Numerical Control 
2 Comuter Numerical Control 
3 Computer Integrated Manufacturing 



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

 

 

 !"

 +,(!  -./!  0120 345%' 

:2"$ k&B`-NB 

 ,- PjW: k&B`2$&;- 

 

 k&B`2$&;- .1-Nh 

 

0BY&;  Pw/2s"1?.;&Bs$2, 

^BK2$ 2  !:2A:- /2? ,4.B: �1&f; 

 /2?%&' D.#9? 2  ^BK2$ 2  !:2A:- D.#9? !91N=12h

^BK2$ 

 2  0BY&; 091-.O 7- !Zo  51-0>,72` Pw/2s"1 

k&B`2$&;- ,2> ,- PjW:!fz&$ /&a P   

 ,.Bu/2? P Pw/2s"1 ;-k&B`2$& .  !9#Q$ ,2>.;&Bs$2? 4 

c#AB` ,2>k2QB#Z3  cB<*; 51.10$ ,-.    (2B]<\ PB]?

,0BY&; c#AB` 

 R-.; e2=#`% 

MRP,NC,CNC 

 

 
CAD/CAM,MRPII 

 

 e0K/2?%&' P:2'/2? 4 

/2?%&' P:2'/2? 

1775 

1960 
 

 

1970 
 

1990 

 

 

3. ('1)66!%7 827  9 :;%* < ('1)6!%7 827  9 =,>(? 

 Le74.$-   .;&Bs$2? 8<? P  !E-.a1.;&Bs$2? 8<? P  5'2` 4 20:/-% e0U\ P  -/ 0BY&; 4 5'2` 5BY&�A$ P? 09#A> !12> c#AB` cU$ .g29\ 7- L .

CAD  !>% _"K 4 _B]+; L,/2"#`% L,72` e.B'� /% L�-.a P  k0:2`/ ,/21 /&�9$ P  L,.;&Bs$2? /-NO- i.: 4 /-NO- 5o` 7- e%2T#`- rH-4 /% L

01- %0I$0K2  !$ !E-.a ,2> e . !`09U$ k/0$ ,2> c#AB`CAD �bjg- P  21 ,0f  P` !`09> ,2> D0$ %2I1- P9B$7 LD3 �-.a ,-.  -/ 

099? !$ c>-.O . !`/.  -/ 2> S:-.]; 4 2> !WY �09? ^BBf; -/ kV cIE �09? PQ`2+$ -/ �.a i.h 0:-&; !$  �-.a ,0f  P` ,2> D0$ 7- e%2T#`- 2 

6 N?.$ �012<:4 0>% k2Z: -/ �Nh- .12` 4 �.a }.#Z$ rjW$ �09? PQ`2+$ -/ PfjH /42#Zu �09? ^BBf; -/ kV _W... 

 c#AB` 2  P? 0BY&; k2`09U$ 4 k2E-.a  CAD !$ e0>2Z$ -/ �.a /&#B:2$ p+Tg ,4/ L09<;/0H !"BO-.u ,2>.;&Bs$2? 7- e%2T#`- 2  L099? !$ /2? 

$ 21 4 .9"`- L,/&: c]H J`&; 4 099?0912<: !$ ^Bf$ 5H% 2  -/ kV (2*oZ$ .=1% 4 !=#O/4.O 4 29+:- 4 y&j' 4 L�.a %2f - �& . 7- !#<AH .>

e%.? ^Bf$ 2$ P? /&a k2<> L/&#B:2$ p+Tg ,4/ L�.a %&K !$ .>2� c1- . .BBC; 21 4 Lk%.? c? Lk%&<: PO2z- 2  L5\.` P  09:-&; !$ L(-.BBC;

0:.Bu i2I:- PZW: ,4/ (2BGNh .k&w ,2>/-N - CAD LP+Tg ,4/ -/ D&*+$ |<\ 4 �.\ L{2T;/- 0:-&; !$ �-.a L099? !$ /2? 0f  P` /% L 

012<: e0>2Z$ 4 ^BBf; . P"1/&j  L%/4V )2  4 ^B123 m.a P  -/ kV 4 %&<: /4 81 4 �? L0:2'.w P+Tg ,4/ k-&; !$ -/ �.a LD.#9? 4 !`/72  5Uh

/.  4 e0>2Z$ _ 2H L�.a 7- P14-7 .>0K2  !` . .> /% �2w 21 4 L�bg- L,.=:72  , e%2$V 4 Le.B'� 8A1% 81 ,4/ L0K _$2? �.a 81 !#H4

%&K !$ !:2$7 . 

 , P]B`4 P  e0K PBU; ,2> �.a L2$&<\   CAD ,2> c#AB` P  LCAM0:&K !$ _W#9$  ., PBY4- (2\ba- 7- e%2T#`- 2 CAD ,2>/-NO- i.: L

CAM/% -/ 2>/-N - 4 2> ^BK2$ L J`&; P? /&a k2<> D&*+$ 2; L0912<: !$ D.#9? 2> P:2'/2? CAD%&K 0BY&; e0K !E-.a  . ,2> c#AB`

CAD/CAM09K2  P#K-% !`.#`% !a2Q;/- 4 ,.;&Bs$2? ,2> P$2:.  7- ,/2BA  P  P? 0:/-% 72B:  . ,2> c#AB`CAM !a2Q;/- ,2> P"QK J`&; L

  5Uh L2>/-N - 4 2> ^BK2$ 2  L%217 5\.`2  4P 099? !$ /-.H.  y2Q;/- 2U:V ,.Bu/2?  . 

 ,72` PBQK L.;&Bs$2? J`&; -/ (2fjH )&<f$ L^B`09U$ L09? !$ /2? P:-74/ %. /2? 7- !K2: ,2>/2ZO 5+; ! &o  L�.a 21V P"91- ^BBf; ,-.    

0:.  !$ /2"  -/ kV 4 099? !$),- P:&<: 5A; .("91- 7- _QH -/ (2fjH qfz y2W: L%. /2? ^1- 0:&K e%.  /2"  5?.K ^1- 0BY&; /% (2fjH ^1- P

012<: !$ �oZ$ .%/4V !$ c>-.O -/ i7) _B]+; 4 P1NI; k2"$- 4 Le%&  i2U - k40  4 _$2? _"K P  L,0f  P` ,2> D0$ M12<:  . P? P:&u ^10 

%.? !`/.  -/ ,�2#:&$ (2fjH }.#Z$ _*O 21 %/&'.  _+$ k-&; !$ !#E .,2>/-NO- i.: 8<? 2  CAD 09:2$ !12> /&#?2O 09:-&; !$ ^B`09U$ L

 /&#B:2$ , P+Tg ,4/ LP12` 4 X:/ 2  e-.<> L,0f  P` (/&g P  -/ kV L!E-.a i2=9> /% 0:/%2H 4 0912<: _B]+; 4 P1NI; -/ k74 4 L!`.91- L/2ZO

09>% M12<:. 

4.  &@A =?%@'5> B%C 

    ,.Bu /2? P  7- _QHEDI$&;- 5f9g P  P#A -4 ,2U#?.K k&B`2 ,09  k2$7 4 0BY&; ,2>72B:  S?2O L^T]; |1.a 7- k2u099? ^B$�; 2  -/ %&' ,2>
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E, I4.a ;!H254 ) :4.3;, I2!/o4 I$ E32AI4Z(4 Bt4I4 c!&a +4 E/3.3;, @2AI4Z(4 .3;, @4.( T;<A$ R2m?4  ?./<34 u3.r +4 4I $%o q32{) ;<?4%/( B# ;A$ 

 T$2/54 y2e/?4 Tv)I$:2,+  ) EK2,  3.3;, TR.H @;<( ...E, zA4.9 4I ;<# .E, B# $I4$ I2!/o4 I$ E32AI4Z(4 Z!? $2/54  $.!]( :2P/,4 T;<# Bt4I4 vI$ ;?4%H

;<# $I4) 4I :23%m>?4$ E?2P/,4 6.=?). 

3.  !"#$ %"&'()* 012)3 %"&'()* 45"6$ 7* 

 ELa4) 62]>?4$ .(4.( I$ @+2m, 62]>?4$ $.F_=S E(23+I4 @4.(:- @.H.( VI%| I$ ) ;!m<5 4I :-  32L, ) 234Z, E/032( 64I :4%<S B( 4I   $2'<>!i c\

$4$ .E, Bt4I4 4I ELa4) 62]>?4$ c(2O, I$ @+2m, 62]>?4$ V2!|%do .3+ I$ z!A$ : 

 vW# I$ %m>?4$ ) $2/54 EF3Z!9 I%}\ B(+2!? R;S h qK4: 

+4 V2r2&HI4 B!_# 62]>?4$ s%? D34 I$ B# 2m?- +4E, R2m?4  ?./<34 u3.r   0!? vW# I$ %m>?4$ ) $2/54 EF3Z!9 I%}\ B( E,)ZK T$%M .  0!92# 2'<H

 6$2"/54 :- V2?2F,4 +4 ) ;?%M cd/, @+2m, 62]>?4$ B( T ?./<34 B( cd/, Z#., D3./F3$Z? 23 7Z<, +4 .H%!f,2# 62]/5$ n3 u3.r +4 $2/54 23 %m>?4$
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 !"#$ %!&$' 

 

 !"

;<<# .34Z, 2><,.5 $%o .,4 D34B<3ZA p.| B( @+2!? .]3$ p2|)4 D34 2( B# 4.` T 54 @.]3$ @2 X=/m, @+25 :2=/o25 @4.(   EA2]>?4$ @2A

$%( ;A4%e? .4%A E1$%K- ) @.'M n!94.H :;M ./=# ) .'M I$ ;,- )  9I QA2# B( .m<, ~IZ( @2A.'M I$ .]3$ @%5 +4 E, $%M. 

 �2o :2,+ B( vI$ vW# E]/0(4) R;S h y: 

B# ;<`.A:2,+ I$ .H%!f,2#  >i I$ I%}\ B( +2!? B# :- ;<?2, ) I)$ +4 �?4."<# @2'3�%K%<FH +4 EM+%,- z/0!5 D34 2o E, E?2&!/>i T$I4$ �  ;<#

E, ;<# 6$4I4 %m>?4$ :2,+ .A B#  54 E5)I$ .( E</&, z/0!5 D34 zxS4  =0a EK)   923I$ 4I v)I$ ) $%M cd/, @+2m, 62]>?4$  325 B( ;?4%H

;<# .�52<, W,2# ;?I4$ c!dPH @4.( @$);P, $4+-  a) B# cC2M $4.94 @4.( z/0!5 D34  54. 

  v)I$ Bt4I4 .HY2(  !"!# h �: 

E, Bt4I4 $2/54 n3 l5%H vI$ ELa4) 62]>?4$ I$  @$23+ @2A./,4I2i B( vW# I$ 6;M Bt4I4 �K2k,  !"!# B# 4.` T 0!? y%_k, .,4 D34 B# $%M

E\)I  !Lg) ;<?2,$2/54 T ) vW# l!P, @2,.1 ) 2,.5  ...E, B#  VWF>, D34 @+2m, 62]>?4$ I$ EK) $I4$ E]/0( ;<M2( B/M4$ E"<, .!w2H ;?4%H

$I4;? $%G) .E, 6$2,- y.m, @2'=!H l5%H v)I$ 62]>?4$ D34 I$ B?25I ;<` s%</, ) :I;, @2'3�%K%<FH +4 6$2"/54 2( ) ;?%M  Bt4I4 E(%_k, %P? B( @4

E, ME, %m>?4$ D=g I$ ;?% E, $%&'( *+%,-  !"!# U2PK D34 +4 ) ;<# 6;A2>, 4I E|2o B0_G I$ 6;M Bt4I4 �K2k, V4.# B( ;?4%H ;(23. 

  vI$ n3 I$ %m>?4$ $23+ $4;LH +4 E?2&!/>i h $: 

 $I4$ $%G) cF>, D34 EA$+2( .r2o B( D!<b=A ) 2'5W#  3$);P, .r2o B( Y%=L, ELa4) 62]>?4$ I$ c!=FH .r2o B(  54 DF=, :23%m>?4$ B#

;<<# R2?  &w v)I$ I$ ;<?4%/? 2'5W#  !9.{ . n3 I$ 23 vW# n3 I$ 6;M R2?  &w :23%m>?4$ ) $I4;? $%G) @+2m, 62]>?4$ I$ 2L&r cF>, D34

E, vI$ ;<?4%H ;<M2( ."? :4I4ZA. 

hA  @+2m, 62]>?4$ E=_S I2&/S4 h : 

2H 6+2H 62]>?4$ n3 Y%=L,E=? E?Y%r V;, 2H �!5 ;<#  (2aI $%G%, .&/L, BO(25 2( @2'A2]>?4$ 2( ;?4%H . y.m, ;!H254 B#  54 D34 .,4 D34 c!K$

E, �3I;H .&/L, @2'A2]>?4$ I$ Y%=L, BO(25 2( ) ;<<# . 54 c\ c(2a @+2m, 62]>?4$ I$ @$23+ $);\ 2H cF>, D34 . 6I)$ n3 I$ B# �!H.H D3;(

, 62H%# ) 6$.>9E, I4.a 6$2"/54 $I%, @+2m, 62]>?4$ I$ ) 6;M @I4$.&=_!9 y.m, ) BO(25 2( ;!H254 l5%H 6;M Bt4I4 v)I$ V; $.!1  U2PK +4 ) 

VI%|  ?./<34 u3.r +4 ^2&HI4 D34 B# 4.` $I4;? $%G) E?4;<` cF>, :23%m>?4$ 2( ;!H254 D34 ^2&HI4 E, $.!1. 

 BL,2G E=_S �k5 :$.(Y2( h ): 

>?4$ I$ B# E32'?%,+- u3.r +4 %m>?4$ @$);P, $4;LH BK25 .A 6.!C ) ;!H254 T:2F, U2PK +4 V2?2F,4  3$);P, .r2o B( Y%=L, ELa4) @2'A2]

E, I4Z1.( E, 62]>?4$ B( $)I) B( u9%, T$%M BaWS $4.94 E,2=H D34.(2<( $I4;? $%G) 2'/3$);P, D34 @+2m, 62]>?4$ I$ BF!HI%| I$ ;?%M  B( ;<,

HE, 4;!i 4I 62]>?4$ I$ c!dPH B,4$4 �?2M c!dP  54 .w%, BL,2G E]<A.9 ) E=_S �k5 :$.(Y2( I$ 2<�=k, .,4 D34 B# ;<<#. 

 72/!m3$ B?2e(2/# B( �?I$W( E5./5$ h +: 

�Y%=L, ELa4) 62]>?4$ I$ 3$);P, .r2o B(  Be0?  B?2e(2/# I$ �%de( y2/# n3 +4 @$);P, @2A 6$2"/54 @4.( 2AE, @I4;']? :23%m>?4$   $%M

E, $%G%( :23%m>?4$ @4.( 4I EHWF>, .,4 D34 B#  $I)- .E, D!( +4 �52<,2? 6$2"/54 c!K;( 2'(2/# :2,+ I)., B( 6)WL(   5$ +4 4I $%o  !"!# 23 ;?)I

E, I%d( VWm, ) VY2O, T�/# E,2=H 72/!m3$ B?2e(2/# +4 6$2"/54 2( @+2m, 62]>?4$ I$ EK) ;<A$ VWF>, )  54 %m>?4$ I2!/o4 I$ R2]<'( V

[$2| 62]>?4$ D34 I$ 6;M j.k,  0!?. 

4.  !"#$ %"&'()* 89 0:; 7"<="> 

   ;M2( E, EK2S *+%,- Qe( I$ E<L3 EM+%,- @Y2( j%k5 I$ @+2m, *+%,- *./01 @2A B<!,+ D3.H 6$2,- ) D3./'( +4 EF3. E?%<# l34.M I$

$.(I2# ) BL5%H V2,;O, +%<A B# 0!? zA4.9 Bk5%/, ) E34;/(4 *+%,- j%k5 I$ @+2m, *+%,-  , @4.( B<!,+ D3.H �52<, EK2S *+%,- Z#4.,

;<A$ E, c!F>H 4I :- *./01. EGI2o :2(+ Q?4$ BK20, 6�3%( $%G%, V2?2F,4, EF!?)./FK4 I4Z(4 2( E32<M- ,  ?./<34 +4 @.!1 6.'( B(.mH, D/M4$

4I Ek34.M 2'?- .32x? ) B?234I @$23+ $);\ 2H $%G%, l34.M I$ ) .H 6$25 Qe( D34 I$ 4I @+2m, *+%,- @2A B,2?.( @4.G4 B#  54 6$I)- $%G%( 

;32=? E, .3Ji :2F,4 . 

  54 6;M c!F>H 6;=S ZG B5 +4 @+2m, 62]>?4$ : 

 h qK4  y) BF&M V2,;o .H%!f,2# ::).!( @2!?$ ) @+2m, 62]>?4$ z/0!5 l54) ) 621%_1 Xa4) I$R2�!i 725I4 )  923I$ :- B"!{) )  54  E, 2A ;M2(. 

  @$.(I2# V2,;o .H%!f,2# h y : BF&M V2,;o .H%!f,2# +4 4I :4.(I2# B( ^%(., @2'/54%o I$ B#  54 B,2?.( D34 )  54 z/0!5 Qe( D3./=', B#

.( 4I *+4$.i I2# ) 6$.#  923I$ y) :- 2( �52</, y4%G �f5 ) 6$4$ R2m?4 2'?- @)I725I4 y) BF&M V2,;o .H%!f,2# B( 4I  E,  u3.r :- +4 2H ;<#

$%M 725I4 .(I2# B(. 

 6$4$ 62]32i h � :Qe( D3./=', )ZG Z!?  =0a D34  6.!o� :- I$ @+2m, 62]>?4$ B( ^%(., V2SWr4 E,2=H B#  54 @+2m, 62]>?4$ z/0!5 @2A

E, ;?%M .$ T;!H254 B( ^%(., V2SWr4 c,2M V2SWr4 D34B,2?.( Tv)I$ T:23%m>?4 R2�!i TV2?2P/,4 TR.H B( ^%(., @2A  EH2SWr4 E,2=H ) V4.=? T2A

$I4$ $%G) EA2]>?4$ z/0!5 n3 I$ B#  54. 



(")*+,  -."/0 12"3$  

 

 #

z/0!5 .3+ B,4$4 I$ E, E9.L, 4I @+2m, 62]>?4$ z/0!5 n3 @2A z!<#: 

-:23%m>?4$ ) ;!H254 EdeM V2de>,  3.3;, ) R2?  &w z/0!5  

>?4$ ) ;!H254;?$.1 E9.L, z/0!5 B( E3252<M @4.( E/032( :23%m . B( BG%H [2&k?4 .A +2!? $I%, V2SWr4 ) @) V2de>, T�eM .A $I%, I$

$%M E, 6$4$ )4 B( E3252<M 6I2=M n3 ) Jo4 $.9 :$%( %m>?4$ 23 $2/54 . 4I :- V23%/P, ) ;?25I +)I B( 4I V2SWr4 D34 �z!O/0, ;?4%H E, �eM

;A$ .!!�H. 

-;\4) y2e/?4 z/0!5  

;<# R2?  &w *4 BaWS $I%, v)I$ I$ ;?4%H E, %m>?4$ ;\4) y2e/?4 @4.( 6;M D!!LH E?2,+ B_|29 I$ Qe( D34 +4 6$2"/54 2( . T;\4) y2e/?4 +4 c&a

;32=? 6$2"/54 v)I$ 2( E32<M- I%x<, B( v)I$ E9.L, Qe( +4 ;?4%H E, @) .G%H 2( ;\4) y2e/?4 :;M ELka +4 �i B,2?.( T$%G%, @2'/!9.{ B( B

$.!1 E, I4.a %m>?4$ I2!/o4 I$ v)I$. 

-v)I$  3.3;, ) E9.L, z/0!5  

 T2A+2!? Q!i T)4 �3I;H  !"!# ) BO(25 T$2/54 V2de>, T@I4Z1.( @2'?2,+ ;<?2, @I2G R.H I$ 6;M Bt4I4 v)I$ q_/e, V2SWr4 Qe( D34 I$

 I$ 6;M j.k, �\2&, +4 @2A �Wo ) 72FM4 X9I @2'?2,+ ) V2?2P/,4 �3I2H TE(2!M+I4 6%P? TvI$ D34 ...E, E5./5$ c(2a ;M2(. 

- B?%=? I%r B( vI$ n3 Bt4I4 )Eg2O/, y2e/?4 B(( 

$.!1 E, I4.a %m>?4$ I2!/o4 I$ R.H 7%r I$ ) I)., B( 6;M R2?  &w v)I$ V20_G Qe( D34 I$.2FM4 VI%| D/, +4 :4%H E, v)I$ Bt4I4 I$ ) 7

$%=? 6$2"/54 v)I$  !"!# :$.( Y2(  'G I$ z_!9 ) �.P/, .3)2dH 2AI4$%=? . VI%| B( Bt4I4 D34 B# 2m?- +4interactiveE,  ;M2( . I$ %m>?4$

;32=? BLG4., Qe( :4;( 6I2()$ ;?4%H E, ;A4%e( B# :2,+ .A I$ TvI$ +4 E/=0a :;>? BG%/, VI%| .$ @;<( X=G ) B|Wo D34 .( 6)WS TvI

 ) ./>!( BLK2k, ;!", @2'/325 ) X(2<, ...$.!1 E, I4.a %m>?4$ I2!/o4 I$ :2,Z=A I%r B(. 

-72FM4 X9I z/0!5  

;<<# p.r.( 4I $%o E5I$ VY2FM4 ;<?4%H E, :23%m>?4$ Qe( D34 +4 6$2"/54 2( . I%x<, D3;(FAQ) 7)4;/, @2'>5.i ( +4 n3 .A @4.( 6;M B!'H

 2( ) V20_GFAQ$ E_#  B_!5%( Z!? VI%| I$ ) vIChat;M2( 6;329 ;!", ;?4%H E, :23%m>?4$ .325 2( 23 ) $2/54 2( . 

-q!K2FH z/0!5  

;A$ I4.a :23%m>?4$ I2!/o4 I$ 4I vI$ Tq!_FH ;?4%H E, $2/54 TQe( D34 +4 6$2"/54 2( . +4 4I $%o @2'e52i ;<?4%H E, T6;M RWS4  _', I$ :23%m>?4$

 z/0!5 D34 u3.r;<32=? 725I4 . I4.a :23%m>?4$ I2!/o4 I$ T6$2,- zA4.9 $2/54 l5%H B# 4I VY485 �52i I2#$%o I%r B( z/0!5 T _', R2=H4 +4 �i

;A$ E, .;5I E, �eM sWr4 B( z/0!5 l5%H ) D!!LH $2/54 l5%H q!K2FH +2!/,4. 

-:25I R2!i z/0!5  

%m>?4$ ) $2/54 B9.r )$ ^2&HI4 :2F,4 Qe( D34 I$$%M E, zA4.9 :23 . ) V2F? T2A B!SWr4 ;?4%H E, $2/54 ... :23%m>?4$ B( 4I vI$ 2( Bk(4I I$

;32=? RWS4 .E, Z!? :23%m>?4$ ;?4%H .;<32=? :4%<S 4I $%o Ba."/, VY485 23 TV4$2'<>!i TV4.x?. 

-:%,+- z/0!5  

$%=? I4Z1.( 4I V2?2P/,4 ) 2AZ!3%# :4%H E, Qe( D34 @.!1I2F( 2(;M2( EP3.>H 23 E/0H VI%| B( ;?4%H E, VY4%5 T . @4.( 6;M z!x<H �3I2H I$

;A$ E, I4.a :23%m>?4$ I2!/o4 I$ 4I VY485 6;M D!!LH  S25 I$ z/0!5 D34 T:%,+- .  4I VY4%5 �52i 2H $I4$  |.9 :%,+-  a) R2=H4 2H %m>?4$

;<# 725I4 z/0!5 D34 u3.r +4.!/,4 T�!PdH +4 �i  $2/54;?25I E, :23%m>?4$ sWr4 B( 4I :- z/0!5 ) 6$%=? z/0!5 $I4) 4I :23%m>?4$ +2. 

-2=<A4I z/0!5  

;<<!( E, *+%,- 4I @+2m, 6+%\ q_/e, @2'=/0!5 23 I2# 6%P? :23%m>?4$ ) ;!H254 z/0!5 D34 +4 6$2"/54 2(. 

5.  !"#$ %"&'()* 7)?6<>)  )?5 @!A  73"BC 

3./=', B( 4;/(4 �P&, D34I$ 6I2M4 ;?I4$ E?4)4.9 .!w2H 6;<3- :.a I$ *+%,- $%&'( I$ B# @�%K%<FH 6$./01 ) s%</, @4ZG4 :2!, I$ @�%K%<FH @4ZG4 D

E, E, j.M 4I @+2m, 62]>?4$ n3 6;=S @4ZG4 E_# ) .d/e, I%r B( �f5 ) z!<# z!A$. 

Bx92\ h  .H%!f,2# @2A 

  K2\ I$ B#  54 .H%!f,2# @4ZG4 D3./=', +4 EF36;34 6$4$ E,2=H 2H $+25 I$2a 4I .(I2# B# ;M2(  !9.{ .i ) ~IZ( I;O?- ;32( 7-  $%G%, V2SWr4 ) 2A

 54 Q34Z94 72\ I$  S.0( Bx92\ I$ @+25 6.!o� @�%K%<FH $%&'(  S.5 $%G%, V2SWr4 .(2<( $+25 6.!o� 4I :2'G I$ .  54 DF=, 72�, :4%<L(

Y2(  !"!# 2( z_!9 ;dF3 +4 Q!( B# %?2? n3 @)I .( 4I CD$%=? 6.!o� T 54 BF5 n3 6+4;?4 B( B#  .Bx92\  EK%FK%, @2A) Q32,+- E1+2H B( B#

6;M E, I4.a R$., R%=S I2!/o4 I$ @$)Z( ) ;?4 ;?.!1 ( 4I 6$4$ E=!xS :4Z!, 2H $4$ ;<A4%o 6+2G4 2, B()@.>( Q?4$ c# +4 Q!( ( 7%FK%, n3 @)I .(

z!t2=? 6.!o�. 

.i ;\4) h @Z#., *+4$(CPU) Y2( �?2#.9 2(  



 !"#$ %!&$' 

 

 $"

 725 2H2001VI;a .i I2!0( EH2&52P, 62]/5$ ) ;<A;( 2G BM4.H n3 @)I .( 4I I%/03Z?4.H $I2!_!, n3 ;</0?4%H  E=? B# @;\ B( ;?$%=? zA4.9 .H  ;M

$.# 4.?- I%dH W&a .  S.5 Q34Z94 @4.( @�%K%<FH V2,)Z_, +4 EF3CPU2A @2AI%/03Z?4.H �!deH  BM4.H @)I .( @./>!( CD 54  .Q!i  E<!(

E,  B( BM4.H n3 @)I .( 2AI%/03Z?4.H $4;LH ;L( 725 2H B# $%M200 725 2H ) :%!_!, 2011 I2!0( �2/K) B( +2!? 6)WL( ) ;!5I ;A4%o $I2!_!, n3 B( 

$%( ;A4%o :- @234Z, +4 Z!? D!32i. 

B?25I h   S.5.i @2A 

 2, :2,+ @2'/3$);P, +4 EF3 54 B?25I . 54 D!32i 6$4$ E32m(2G �.?  54 Q34Z94 72\ I$ E32=? VI%d(  ?./<34 :4.(I2# $4;LH BF!K2\ I$ .

E, EL5 :4;<=>?4$ )  54 :23.G I$ @$23+ V2O!OPH ) V2LK2k, 6I4%A2, T@I%? @2A.&!9 +4 6$2"/54 2( 4I cF>, D34 2H ;<<#  @I)2<9 2( V4Z!'mH ) 2A

;<<# c\ B/9.>!i . B(BF&M V2?2F,4 D/M4$ I2!/o4 I$ I%x<, c,2M @4HDTV ) 6;?+ �?4."<# B_H TI2]?I)$ TD"_H T./01 :2'G BF&M T ?./<34 T

:4Z!, B( EK2O/?4 �.? �52<, ^2&HI4 @I4.a.( 4/2 54 +2!? $I%, B!?2w I$  32(2],  .BF&M u3.r +4 @I)2<9 ) @�%K%<FH D!<`  I$ @I%?.&!9 2( @+25

 2}9 I$ ) D!,+ 54 E5./5$ c(2a .E, D34.(2<( Q!i :4%H 64I E<!( E, ) $4$ R2m?4  3$);P, D34 @4.( 4I E_\  n3$Z? 6;<3- I$ B# z!M2( ;O/L, z!?4%H

B?25I I$ E/3$);P, B?%]b!A  M4$ ;A4%e? $%G) 2A. 

6.   !"#$ %"&'()*MIT :DCE$ F(EG( 89 

   V;, p.{5 E?4)4.9 V205%, T.!o4 725 ) .,- I$ �%do B(2F3 (6I)$ @I4Z1.( B( R4;a4  *)I .( E</&, E<9 ) E=_S @2AeLearning 6$.#  ;?4

;?$I%o  0FM ) 6;M BK%O, D34 $I4) p.| EA$$%5 p;A ) @I2mH 62]? 2( 4.�#4 EK) .B?%=? +4 E, I4;32i ) u9%, @2A 6I)$ B( :4%H  EddeH @2A

 #.M :25 T%F0!5 T 925).F32, @.H%!f,2# @2A TZ=/0!5).F!, ) 23;,).#2, Tc#4I)4  ...$.# 6I2M4 . 

  62]>?4$ 6$./01 ) zx<, ) :);, B,2?.( 2,%=S Z!? 2A B/M4;? �%do D34 I$ @4  54 6$%( $);P, 4.�#4 :2>32'/!K2L9 ) ;?4T 62]>?4$ T:2!, D34 I$ EK) 

MIT FK4 *+%,- BK%O, +25./0( T7)4.a Q!i :4%<S B( 2H  54 6;,- :4;!, B( 4%a R2=H 2(62]>?4$ :2!, I$ EF!?)./ $$.1 BO(25 2( ) .&/L, @2A . j.r

TI%#J,  .&,2/f5 +42002 9.1 I4.a R%=S 6$2"/54 $I%, 2=5I  .B/MI +4 @$4;LH v)I$ Eo.( Ts).M @4.( WL9 Bt4I4  ?./<34 @)I .( EA2]>?4$ @2A 

E, ;?$.1. 

   5 I$ 6�).i D34 �!_&H ) *./01 2( $I4$ $2O/S4 62]>?4$ �!tI E/(2aI $%&'( ) $4$ c!F>H :%<9 ) R%_S E?2'G BF&M :4%/( 2'A2]>?4$ ) V205%, .32
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H+Z( ^30_4 /@ '80G$>3l BA S*# D</T 3*t D/6 H8*A% <> 3u5'+5 /@ v/Z-<$ BJK( D/63-;*wA/T %$ :>3A &>/c09$ Q'( f5/( 2 /6 
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30+L$ '#23E( B0#3085$ 75/9 %$ B,K@ <> <;l/u89 <> WzA /5 2BA v;@3A p$2>%$ <;A$ H@ HT P*#2 HC1$3A F>>34 BA Q/4'88T  '8#$;-
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'#<2?. 

  523AB "6. / 9+9 

/T P!T H@ Bk$3X Q;a &>$> �< N/VWX$ D<2?  M H8*A% <> HT B5/E0M3,*l :3# 2 &>30_4 HRc] 2 /6 &>$> &/u5/l N/*o!V 2 3-;*wA
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 ! "#$ %&  '()*+*$ ,*-.% /0*1! &2 34'(5  -.*4! 6 *)%"! 7%&%2 8$9'4)% 6 9:;#<!*= >= ?*4@A5  2%2 B*C$% 9:;#<!*= D)9E F% ?%;:

2;0 ,*G! ?H &;I: J3)3K L)% F690 F% /MN *: 3)*+ >= . 26&6 *0 *!% 8+%3$ O5  $%34P  Q3#@#K 6 2;0 O= &*#(0 O)%9R S;4: >'+TQ &2

  M#CU  AQ&29V *0 %& 9!% ?*)3I'! >= J2%2 W& O)%9R X*Y:&% &2  Z;G: ?*4P >-!*R >[9U >0 8$9'4)% \M: >0 6 9:;#<!*= 7];Z;4Y:

>06&  6 8^*V 6& ! ?H J&*0&2 9_$&*`a% 6  Q3#V& F% >52 62 >0 b)9N >= L)% *0  7;N  )*cN B*_$ d) F% >=  )*5&;e= &2  'f g2&TQ

2&%2 >!%2% >4#!F L)% &2 L#$%;N 9##h: *) i#GI: g3$&%2&;^90 OC(4! 7&%Tj$;$*N 6 . %& &*#'^% 6 ?*4U 6 F6& 95 ?3+ ;$ 6 \)9V 8.9e#K

L)63: k= F% g?;$*N ?*Q344=J*Q2%2  ?*(A5 6 D#Ml: ,*C! *`$H >0 6 8V% J2;0& ?;$*N ?*)9C! 6 *5 O'(#V 6 *569#$ 7F*V  *0 %& ?*e)*5

 A$ J3)3K L)% 352 .8V% &%2&;^90 7&*#(0 8#A5% F% m*UnE% 7&6*4. &2  N;1f 6  Nn^% of*M! >0 >R;: 6& L)% F% . 
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 Nn^% 7*5 &*#-!1
  ! &*_'$% >= 34'(5 344= 769#K *5 ?H F% B29! 26& . &2 ?%;'$ >= 2;+  ! p9l!  !*j45  Nn^% ,;[% oG0

 B*C$% 2&;! ) B*C$% F% 7&%22;^ *) (29= \q6  $;$*N  rrAZ% L#0 ilV &2 *) >-!*R &2  rAU . >0 3#=*: 6 >#[;: 7%90 g m&;[ ?H &2

 6 344=  ! p9l!  Nn^% /[% d) m&;[ >0 %& ?H g /AU ?H B*C$%3$&%2 %& ?H B*C$% &*_$% B29! F% .  Nn^% ,;[% 7340 O#(1: d) &2

 344=  ! O#(1: >'V2 62 >0 %& : 

- 729. sn^%2
 2;+  ! O5 *0 t*M:&% &2 6 ?*+ J9!F6&  Q3$F &2 B29! ,*AU% >0 t;09! >=  . 

- 7&*C: sn^%3g 3+*0  !  rh+ 6 m&*C: 7*#$2 &2 B29! &*'.& 6 *5 2&;^90 >0 t;09! >=   ?*)9'e! g ?%&*YA5 *0 2&;^90 F9E /u! 

 8V% 79j)2 vw+ *0 7&*C: t*M:&% &2 7;G$ >0 >= 729. 95  r=&;E >0 6 g. 

 $;$*N 2&;^90 L#0 J3AU m6*x: d)4 Nn^% 2&;^90 6 5
 6 BFy  $;$*N 7*5&*'.& 6 *5 2&;^90 >= 8V% L)% O`$ H 6 2&%2 2;R6 

V% bR%6 *5 ?H F% 8U*E% 6 %9R% 6 7&69q &*_'$% >= 34'(5 72&%;! m&;[ >0 9'e#0 6 34'(#$ %9Ry% bR%6  Nn^% 7*5&*'.& *!% g 8

 3452 B*C$% %& ?H >A5 26&  !. 

3.  ()*+,-+ 

 j$*!9G!6 ! J2*x'V% z;V F% 2%9.%  Iw+ m*UnE% ?3$*! ?;I!  4-! >0 m*UnE%  3+*0.  8$9'4)% >=  x[;Z%3)%F mn#`(: 6 J*.&

2 gJ2&6H ?*h!&% >0>rAR F%  Q3$F ?;{+ >A5 &   '$9'4)% ?%90&*=  [;I^ O)9f ?3+  $*09N 8A#N >0 X*'= 7&%3)9^ 6  Y$*0 &;!%

8V% >0 g '$9'4)% J*j)*K d) F% 3)2F*0 |1.  'f *) 6 ?2%2 }&*xV B*j45 >=  l)%9+ &2 J~)6  6 J2*'.% *K �#K 34P95  :*UnE%

                                                 
1 Ethics 
2 Personal ethics 
3 Business ethics 
4 Legal behavior 
5 Ethical behavior 
6 Privecy 
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 0  ! J2%2 &%9N &*#'^% &2 8#A5% 2;+ .>P9Q%&2   A$ F69!% 7*#$2 >0  Iw+ m*UnE% ?2%2 ;Z F% ?%;:  *!% 29= X*4'R% /!*= &;E

>0 ?*Y!% 2&%2 2;R6 ?H ?3$*V& /N%3f .}9'(Q 8$9'4)% &2  [;I^ O)9f �xf ?;4. 6 *5&%"0%  6 8V% J29= %3#K 79#jAeP

>4!%2  ! 90 &2 %& \#V6 7% J%& &*= L)% 7%90 6 29#Q 7*5  2&%2 2;R6  $;Q*$;Q?*`4K F%  8$9'4)% 7*c. &2 ?*:9:;#<!*= 8);5 7F*V

*: >'.9Q B9$ F% J2*x'V% ,9'4= 7*5&%".%  =;= J344= *51
 O5%9. m*!3^ F% L'.9Q J9`0 *:  ?*Q344=�)69V  7*5'$9'4)%  >0  ?%;4U

 Y#$69'YZ% >!*$ J34'V9. �3M! ?29=  xw! ,*u! . 

?*!F*V 9u=% 8V*#V *5  O)9f �xf >4#!F &2  )*5 ! ,*M$2 2%9.%  [;I^ &2 6 344=  t;4! %& ?%90&*= m*UnE% L'+%TQ &*#'^%

 r! 8#4!% /)y2 *) 79'(Q2%2 OYf >0 J29= 3$%. 
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 &2 J2*x'V% 2&;! 9)6*I: 6  !*V% 7*5 >)*A$ 6 7945 6  02% &*�H g m*U%30% /!*+ g ?*($%  45� 6 79Y. 7*5 8#Nn^ >0 7;4-! 8#YZ*!

 2&%2 J&*+% m&*C: .2;+  ! O#(1: J69Q 62 >0 79Y. 8#YZ*!: 
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A= 8);1: 6 8M� g ?*A#K 31U 6 m%9=%T! D)9E F% 79Y. 8#YZ*!  $*`R ?*!F*V g m&*C: \)9V ?3+  $*`R *0 J%9A5 6  4. 7*5 d

 34=  ! *x)% 3)3R 7*5 O'(#V L)% &2 %&  A`! �1$ kr'w! 7*5 /Y+ >0 }F;!H ?2%2 6  N;1f . &;=T! ?*!F*V L)% 90 J6nU

 34=  ! >�%&% "#$ %&  '-4[ 7*5 p9E 6 7&*C: O�nU g m*U%30% 8M�  $*`R 7*5 O'(#V. 

 B*$ >0 7% J29'(Q 6 3)3R p9E 79Y. 8#YZ*!  $*`R ?*!F*VWIPO Digital Agenda ,*V 34P �9a >= 8V% J29= S69+ 

 2;0 35%;^ 79Y. 8#YZ*! B*_$ 76& 90  Z*'#C)2 7*5 7&6*4. 6 8$9'4)% m%9#�*: 7;Q �V*K 6 J344= vwe! J34)H . ?*!F*V L)%

"#$ 6 3)*A$ >)%&% 3)3R �$%2 6 m*U%30% �wK 6 7&%290 J9`0 7%90 %&  1);e:  )*5&*= J%& *: 8V% 3`-'! L)% ?*Q344= S%30% \.*4! F% 

 34= 8)*Af &*�H. 

5. 7$83$ 9,) 4!,: 

&%".% B9$ 8N9V �]%6   234);Q %& &%".% B9$ F%  $;$*N 9#�  <= L'^*V >0  . >= 8V% m*UnE% 7&6*4. &2 p9l!  V*V% m*U;q;! F%  Y)

34=  ! 2&%6 7&%".% B9$ m*(V;! >0  A#_U >09q 6 8V% \)*+  r#^ JF69!%  .`569Q  <= 95 7%F% >0 3$% J2F L#Aw: 7&%".% B9$ 7*

 g &%".% B9$ d) F%  $;$*N7 2;+  ! >'^*V  $;$*N 9#�  <= . 

    8N9V 90%90 &2 8_.*G! 8`R}6& >V F% 2;+  ! J2*x'V%  :7&%".% B9$ /xN g7&%290 >w($ DfL#-! ]%9#: &2 9#uY: 6 . 

7&%290 >w($ Df3
 >0 &%".% B9$ /[%  $;$*N 8_.*G! F*C! 9#� J2*x'V% 90%90 &2g J&*062 7&%290 >w($ /!*+  ! snE% 2;+ .  <= F;C!

8V% ?*(Y) *5 &;e= F% 7&*#(0 &2 ?H 7;jZ% >= 2;+  ! �&2 9=T: m&;[ >0 &%".% B9$ 76& 8)%&.  8)%&  <=  $*`R �)*A5  K &2

8V% z"R >V /!*+ 8)%&  <= ?nU% g 3$% >'.9)TK %& ?H /r! 9'e#0 >=: 

- *A$ 2© )  D0*V >Ar= *Y)9!H &2Copyright 9I'w! *) Copr. 2;+  ! J2*x'V% "#$ ( 

- &*= &*e'$% L#Z6% ,*V 

- 7&%290 >w($ Df J3$&%2 B*$ 

                                                 
1 cookies 
2 Software Piracy 
3 Copyright 
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 #

 g  1#V;! g mnC! g *5 X*'= 2&;! &2 >= 8V% *5 ,*V 8)%&  <=    ...26&  ! &*= >0 . g9:;#<!*= &%".% 8wV 2&;! &2 &;l4#A5

  :*UnE% 7*5 d$*0RAM g ROM g  . ... g344= J2*x'V% ?H F% 34$%;'0 ?*jA5 >=   ')%&  <= ?630 &%".% B9$ 95 >0Public 

domain software !  34);Q. 

.7$83$ 9,) ;<!1
  ?*4#AE% /0*N 9#� %& *5  <= *) 34=  ! J2;`#0 %& >!*$90 ?29=  <= 7%90 }n: >= &%".% B9$ 8_.*G! p9E d)

 34=  ! . 3$9#Q  ! dA= *5 ?H 76295 *) &%".% 8wV *) &%".% B9$ F% p9E L)% &2. 

L#-! ]%9#: &2 9#uY:2$F*V >0  hrM! &%".% B9$ &%3)9^ ?H  E >= 8V% >!*$ 81.%;! d)   d) F%  <=  Iwe! 2%3-: *: 2F%29K  ! J3

 34= 8V&2 >!*$90. 

 *0 35%;^  ! ?%90&*= F% 6 34=  ! �xf %& &%".% B9$ 8#YZ*! ?H bf*[ >Y#Z*f &2 2;+  ! \)F;: >$%2%FH >= 8V% 7&%".% B9$ >0

  %9$H *) 344= 9'(#R& %& >!*$90  A= �rM! 8^%29Kupdate "#$ 344= Shareware softwarexQ  ! >' 2;+. 

6. .,=&5>+*? @A$,B 

79:;#<!*= B9R   
32;+  ! /!*+ %& O'(#V d) F% F*C! 9#� J2*x'V% 95   !;`x! 9_$ F%   ) . 8(5 O5 &%".% B9$ 72F2 /!*+ >=( 

4#!F &2 >= 34'(5  :*fnl[% L)9: �)%& 6 L)9: ,;A-! 6"R >= O#4=  ! 9=� %&  )*`Z*u! 79:;#<!*= O)%9R 9'e#0 i#q;: 7%90 >

3$9#Q  ! &%9N 79:;#<!*= O)%9R . 3)2 ?29= %3#K >Yr0 8(#$ *`$H m*#)"R *) 6 &*= J;G$  V&90 6 D#1G: *5 ,*u! L)% 9=� F% �35

 8V% 79'#<!*= B9R B;`x! >0 8M($ iq%6 6 X;^. 

  .,=&5>+*? .7$C,DE"? 

   >!*$90 *0 �= 95 gXT= 7F*V J2%2 F% J2*x'V%z;V J2*x'V% gXT= 6 vN*$ 7*5J2%2 F% F*C!9#�  >!*$90 g*5 *) *5  g79:;#<!*= O'(#V

g726&6 >rf9! &2 F% J2*x'V%z;V g&62 J%& m*E*M:&% F% J2*x'V%z;V   Z*! m%F*#'!% *) ,%;!% gJ;R6 g2&%;! L)% ,*u!% 6  R69^ 6 }F%29K

F% 6 34= /#IG: %&   ! X;(G! 79:;#<!*= &%29M5n= g29M0 %& ?%9j)2 ,%;!% J%& L)% ;+2. 

   &2 br1: m&;I`0 �%630 79:;#<!*= 7&%29M5n= >!*$90 �rf9! 3+   ! >[n^  .*q% 7*`rAU&;'V2 ?2%2 6  ();$ .6 *`rAU&;'V2 L)% 

>!*$90 6 2;0 XT= 9!% d) >0 \N%6 m&;[ ?2%2 *) 8+%2  Z*! �35 O#1'(! *)  Mr1: 7*5    !  Z*! 7%6&*$ Or(: 6 O#r(: bR;! L#A5

3+ .#K *0 �%3-0>!*$90 8.9e 7*1:&% 6  ();$ 8.9Q 2;^ >0 73)3R /Y+ 79:;#<!*= 7&%29M5n= g 0*#'V2 �;G$ . oG0 *0>0 F6&?3+  

J2%2 F*�H 79:;#<!*= 7&%29M5n= D)2*I! 8)*`$ &2 6 X*Y:&% �;G$ F% 73)3R &62 g*5 3+ .>'(0 ?H &*4= &2  g*`V69)6 g7&%".*!9$ 7*5

>MA0 g*`!9=  6  1l4!  $*!F 7%... J&*A+ >0 8Z;`V >0 O5 ?%;'0 3+ bR;! ,%;!% ?%;'0 O5 6 8.*) 8V2 �*w+% �$*!9G! 7*5  %& ?*$H

2%2 �*I'^% 2;^ >0 6 2;0&.  

  B;0 .,=&5>+*? 

g9##h: g26&6 D)9E F% �= 95 J2%2 7F*(xN;'! g;G! &2 >r^%3! >$;Q95 &62 J%& m*E*M:&% 6 ,*'#C)2 m*UnE% *) *5 J2%2 9!%  6 7F%29K

#_$J2%2 ?H 9 6 m*M�% /0*N 6  Z*! }F&% 7%&%2 m*UnE% *) *5 8V% J3+ 79:;#<!*= /-R bY:9! g34= /-R %&  )*cN \R%9! &2 2*4'V%. 

  8V% 7"#P /-R >0 9a*$ d#Vn= 6 B;V9! /-R  b:9'! ?H 90  N;1f 9�% 6 29= >�%&% %& ?H ?%;'0 6 3+*0 >'+%2 2*4'V% 8#r0*N >= 

3+*0 .B9R L)% S;q;!/Y+ >0 L'^*V 6 8V% 81#1f �n^ 90 9j)2 "#P g34V g>'+;$ L'^*V  >0  6 >'+;$ 2*C)% g34V ?2&6H 2;R6

 6 m*M�% g;G! g?3#+%9: g?3#+%9^ g34V ...9j)2  D)2*I!B9R29#Q   ! m&;[ . 

,;G: >0 >R;: *0 *4V% L)% m6*x: 6  Y#$69'YZ% 2*4V% 290&*=  C)&3: }9'(Q 6 ?H /Y+ 6 34V 290&*=*0 2  o#f F% 7T�*= 2*4V%

,;G: >0 >R;: *0 g72*4'V% 6  :*M�% ,;[% o#f F% >0*e: 6  Y)"#.  &2 &;=T! J3AU 6 &2*! /Y+ F% ,*'#C)2 |#G! &2 /-R D)2*I!

6 72*`4e#K  $;$*N J2*! 6  Y#$69'YZ% 8^%29K g Y#$69'YZ% 7&%3Y$*0 g7&*M'U% m&*= &2 3)3R D)2*I! &;`a gd#$69'YZ% m&*C: 

  B :&:* .,=&5>+*? 

   J2%2 6 m*UnE% �= 95 g  !*_$ 7*5 J*j)*K g :%90*w! 6 79:;#<!*= 7*`A'(#V &2 2;R;!  r! 6  V*#V *0 %& J9#� 6 J2%2 7*5 

*) 2%9.% >0 6 b(= 2;^ 8#-N;! 6 /h+ �lV%;`0 *)  4. 7*5&%"0% F% J2*x'V%z;V  �;V*R 34= *e.% F*C!9#� 6  R&*^ 7*`$*Q&%

   ! X;(G!2;+. 

                                                 
1 Copy Protection 
2 Site licensing 
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 $"

L)%90 J6nU    7*`A'(#V &2 >r^%3! *) J2*x'V%z;V gF*C!9#� J2*x'V% *0 �= 95  g7&*C: g '-4[ &%9V%  :%90*w! *) 79:;#<!*=

?%9j)2  rh+ &%9V% "#$ 6  Z*! 6 72*I'N% g2*`$ g?*!F*V gvw+ &*#'^% &2 *) g34= *e.% F*C!9#� 7*`$*Q&% *) �*w+% >0 6 b(= %& 

 6 m*(V�! ...9#� g2&%Tj0 m*UnE% 6 &%9V% L)% >0 8M($ >$*j#0 6 F*C! X;(G! �;V*R "#$2;+   !. 

  F*=&G*: .,=&5>+*? 

   6 7F*V kN;'! g;G! g9##h: g26&6 >$;Q95 J2%2 g E*M:&% t;l^ &2 >r^%3! >!*$90 gm*UnE% *) *5 6 79:;#<!*= 7*`A'(#V 6 *5 

$*w:&%F6 6  '!;Yf 7*`$*Q&% g*`$*!F*V  :%90*w!> 7&;`AR 8!;Yf *0 JF&*M! 3IN >0 *5  29YrAU &2 ,n^% bR;! >= ?%9)%   !nV%

79:;#<!*= ]*:;0*V B9R 2;+ &;0"! 7*`A'(#V 2;+   ! X;(G!. 

   J2%2 &2 >r^%3! 6 7F*(xN;'! g;G! �9##h: g26&6 79:;#<!*= ]*:;0*V &2 *5  7*`$*Q&%  :%90*w! 6 79:;#<!*= O'(#V 6 m*UnE% 6

[  'Z62&2 ,n^% *0 *: 29#Q   ! m&; 3)H �#K  V*#V B*_$ &2 ,n^% �*U;$ ?*Q&% ?H &*= 3$6&. 

  HA,I= .,=&5>+*? 

  >r^%3! g7F*V kN;'! g;G! g9##h: >$;Q95 J2%2 &2 ,n^% 6 >!*$90 gm*UnE% 6 *5 3IN >0 g :%90*w! 6 79:;#<!*= 7*`A'(#V 6 *5 

:;#<!*= b)9w: 79j)2 7%90  Z*! &9q 2*C)% ! X;(G! 79 2;+ . 

   �#5 79:;#<!*= b)9w: bY:9! g9##h: g;G! g26&6 *0 ,*'#C)2 |#G! &2 >Yr0 352   A$ B*C$% \N%6 OZ*U &2  Y)"#. /-.  6 m*M�% ...

J2%2 3$*V&   ! &9q 79j)2 >0 m*UnE% *) *5 .J2%2 ?%9j)2 7%90 >=  )*5 q bR;! *`$H &2 J3+2*) /�*(! F690 6 X;(G! 34A+F&% &9

2;+   ! 76  Z*!. 

   ")*A: >R6  bY:9! 8#$ &2 �y6% ]*:;0*V 6 b)9w:)  V*#V B*_$ *0 JF&*M! ]*:;0*V / b)9w:=  Z*! &9q 2*C)% 6 79j)2 ,%;!% 72;0*$ ( 6

 B9R S;q;! &2 �*#$*�) ]*:;0*V =g*`$*Q&% >$*w:&%F6 6 *52*`$   'Z62 7*5 /J2%2 b)9w: 9j)2 vw+ 7*5 (3+*0   !. 

  J:C G*5 K*L+,5M 

J2%2 >0 F*C!9#� &;l`0 6 �%3AU �=95 g*5 >!*$90 gm*UnE% 6  4A)% 9#0%3: �1$ ?630 *)*0  :%90*w! 6 79:;#<!*= 7*`A'(#V 6 *5 

 J3+ F*C!9#�  0*#'V2 bY:9! g34= %3#K  0*#'V2  'a*xf8V%.  4-) 9j)2 >$*!9C! O#5*x! *0 6 8V%  0*#'V2 �9[ B9R gB9R L)% 

340*)�;x$ z*e.% g2;4+ g Q)J2%2 F% 8)*Af �N*$ O)%9R F% *5 ( 6 ...m6*x: 2&%2. 

  C&/N  )&)*!,5M 

m*E*M:&% F*C!9#� 6 Df ?630 2;4+ *`!*#K 7%;'G! g Y#$69'YZ% 7*`!*#K g79:;#<!*= 6  :%90*w! g7*52%2 m*E*M:&% g [;I^  6

J2%2 >!*$90 &2 2;R;! 7*5   :%90*w! 6 79:;#<!*= 7*`A'(#V 6 *5D)9E F% g?%9j)2  X;(G!  $;$*N9#� 2;4+ g Y#4Y: 7*5&%"0%

 ! 2;+. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


