
���
�� �
��
� �
� �
�	



��
�
� �� � �
� ��� �
����� ��� �

����� ����� � ���  

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

./0 12345
6 7 185 957 9
6 7 18547 ::
; 814<5 17 84 =< 88
3 >? @=15 =
3 215 1A6 =B A 14< >C 7 2

@123 >3AAC 4 =< 88
3 >D 47 88
345
A3 E<45 >B 5 @747 :
6 ;53 2A

./0 F< 85<
G 3

HI< F18
G 5 =
3<
J 1>15B 57
075 =
3 K7 >>7 @18
G A6 3 23<4 =
A 18G >34 =< 88
3 ><5< 8
B

5 1:
3 @15 =7;5< L
345 18
G 5 =
3 23A57 K5 =
3 8
35 @7 2M

NO A35 =
3<
66 276 21<5
3 =< 20 @< 23

NP 35Q 4 =< 8
G 347 88
345 17 8
035< 1>A? 3 RG RC K2< :
3 K7 2:<5
C < 8
03 227 2
035345 17 8

:
34 =< 81A :D

NS8K7 243A34; 215B < 8
06 21F<4B

.T1A<0 F< 85<
G 3

HU=3 8
; :
J3 27 K47 88
345 17 8
AG 27 @AV ; 14 M>B <
A5 =
3 8
; :
J3 27 K47 88
345
30

47 :
6 ;53 2A 184 23<A3AW

X7 2
Y47 :
6 ;53 2AC 5 =
3 23V ; 123047 88
345 17 8
A Z
[\
] [ ^
_`

a
W

/00 18
G 5 =
3 Ycbd
47 :
6 ;53 223V ; 123A Y e
f8
3 @47 88
345 17 8
A

gh ij k���lm no� p� j ��j

q

��
�
� �� � �
� ��� �
����� ��� �

����� ����� � ���  

r s- #
$t
*' ++
, ("%-& "' (
* s- ((
$ uv

.w8A53<07 K5 =
33 E6 3 8A 1F3030 14<5
306 7 185 957 9
6 7 18547 88
345 17 8
AC A =< 230

47 ::
; 814<5 17 84 =< 88
3 >A< 23;A30

.w8<
A =< 23047 ::
; 814<5 17 84 =< 88
3 >C :7 235 =< 85 @7
A6 34 1x403 F143A4< 8

A =< 23<
A 18G >34 =< 88
3 >

./0 F< 85<
G 3

Hy30;43047A5

.T1A<0 F< 85<
G 3

HT3 F143AA =7; >0477 20 18<5
3Q 47 :
6 35357
;A35 =1AA =< 2304 =< 88
3 >C 1R3 RC

5 2< 8
A :1AA 17 8
Q 47 :
6 ;5<5 17 87 F3 2=
3<0

gh ij k���lm no� p� j ��j




��
�
� �� � �
� ��� �
����� ��� �

����� ����� � ���  

�$& z' #{�
'| ' u'} "$v

./47 :
6 ;53 28
35 @7 2M
47 8
A 1A5A7 K5 @7C 7 2:
7 23C 03 F143A47 88
345
30A7 :
3 =7 @

57
3<4 =
75 =
3 2;A 18G 6 7 185 957 9
6 7 185
Q A =< 2304 =< 88
3 >A

.U=353 2:
~�� ����� 23 K3 2A575 =
3 @<
B < 8
35 @7 2M
1A >< 107;5C 3 15 =
3 26 =B A 14< >>B C

7 2>7G 14< >>B

.U=3 23< 23 K7; 2J<A 14 8
35 @7 2M576 7 >7G 13A @=14 =< 2347 ::
7 8>B ;A30 �

H�3A =576 7 >7GB

HP 5< 2576 7 >7GB

Hy18
G 576 7 >7GB

H�;A576 7 >7GB

gh ij k���lm no� p� j ��j

�



��
�
� �� � �
� ��� �
����� ��� �

����� ����� � ���  

�$v s�
'| ' u'}�

.SF3 2B 03 F143 =<
A<
030 14<5
306 7 185 957 9
6 7 185 >18M57
3 F3 2B 75 =
3 203 F143

.U=353 2:
������
~�� :
3< 8
A5 =<55 =
3 >18M
4< 2213A5 2< �
47 8>B J35 @33 85 =
35 @7

03 F143A 1547 88
345
A

H�75 2< �
4
6 27J >3 :5 =<5 :<
B 744; 2@=
3 8>18M
A< 23A =< 230JB :
; >5 16 >3

03 F143A

HS<AB 57 103 85 1KB < 8
0 1A7 ><5
3 K<
; >5A

HwK< >18M
1AJ 27 M
3 8C 5 =
3 23A57 K5 =
3 8
35 @7 2M
4< 8
A5 1>>@7 2M
6 276 3 2>B? 27J;A5D

H� 8>B 5 =
3 185
3 8030 234 16 13 854< 8
A335 =
3A3 85 :
3AA<G 3? 6 21F<4BQ A34; 215BD

./:
3A =8
35 @7 2M=<
A [\
] [ ^
_`

a
6 =B A 14< >4 =< 88
3 >A57 >18M
Y
03 F143AC < 8
0

47 8
A3V ;3 85 >B C 3 F3 2B 03 F143 :
;A5 =< F3 Y e
f18
6 ;5Q 7;56 ;5
6 7 25
A

HSE6 3 8A 1F3

Hw8A5< >><5 17 8< 8
0 2347 8x
G ; 2<5 17 8< 230 1�4; >5

HU=3 @1218
G 4< 8
J3G 23<5
3 25 =< 85 =
3< F< 1><J >3A6 <43 185 =
3 @< >>AC 43 1>18
G C

7 2
�77 2A

gh ij k���lm no� p� j ��j

�

��
�
� �� � �
� ��� �
����� ��� �

����� ����� � ���  

���
� ��
���
����
��������
����� 

w>>;A5 2<5 17 87 K:
3A =576 7 >7GB

gh ij k���lm no� p� j ��j

¡

��
�
� �� � �
� ��� �
����� ��� �

����� ����� � ���  

r&- #
�
'| ' u'}�

.S<4 =
03 F143 1A<55<4 =
30C 5 =27;G =<
030 14<5
306 7 185 957 9
6 7 185 >18M
C 57<

43 85 2< >47 85 27 >>3 2? 4< >>30<
¢£¤
D

.O 8>1M3< :
3A =576 7 >7GB C <
A5< 2576 7 >7GB 073A 875< >>7 @
0 123455 2< �
4

J35 @33 8
03 F143A

./5B 6 14< >=
;J47 8
A 1A5A7 K< 8
3 >345 27 814
03 F1435 =<5<4436 5A0<5< K27 :
<

A3 80 18
G 47 :
6 ;53 2< 8
003 >1F3 2A 15575 =
3<
66 276 21<5
303A5 18<5 17 8

.U=3 =
;J<45
A<A< 8
3 E4 =< 8
G 3 �1K7 8
303 F143 @< 85
A57
A3 800<5<57< 875 =
3 2C

15
A3 80A5 =
30<5<575 =
347 85 27 >>3 2C @=14 =5 =
3 823 ><B A5 =
30<5<575 =
375 =
3 2

47 88
345
3003 F143

.P 5< 28
35 @7 2M
AA3 >07 :=< F3<
AB ::
35 214A =<
6 3 18
@=14 =5 =
3 =
;J 1A >74<5
30<5

3V ;< >0 1A5< 843 K27 :< >>47 :
6 ;53 2A

.wK<
A 18G >34<
J >3 1A0< :<
G 30C 7 8>B 5 =
303 F143 @=14 =1A47 88
345
30575 =1A4<
J >3

@1>>J3 1A7 ><5
30C A 18433<4 =
4<
J >347 88
345
A7 8>B 7 8
303 F143575 =
3 8
35 @7 2M

.¥3AA3 E6 3 8A 1F35 =< 8< :
3A =8
35 @7 2M

.S<AB 57 18
A5< >>< 8
0 2347 8x
G ; 23

.� 85 =
375 =
3 2=< 8
0C 1K5 =
3 =
;J 1AJ 27 M
3 85 =
33 85 123A5< 28
35 @7 2M
1A0 1A<J >30

gh ij k���lm no� p� j ��j

�

��
�
� �� � �
� ��� �
����� ��� �

����� ����� � ���  

 

hub
com

puters
connected

to
netw

ork

w>>;A5 2<5 17 87 K
A5< 2576 7 >7GB

gh ij k���lm no� p� j ��j

¦



��
�
� �� � �
� ��� �
����� ��� �

����� ����� � ���  

�"(
} �
'| ' u'}�

.T3 F143A< 2347 88
345
30 18<
4 >7A3 >776

.S<4 =
03 F143 =<
A5 @7
030 14<5
306 7 185 957 9
6 7 185 >18M
A5747 88
345 15 @15 =5 =
3

5 @7
03 F143A7 8
3 15 =
3 2A 1037 K15

.U=3 8< :
3§�¨
� 23 K3 2A57
© ;A55 =
3 >7G 14< >47 88
345 17 8
A< :
7 8
G 03 F143AC 8755 =
3

6 =B A 14< >7 213 85<5 17 8

./A 1G 8< >1A6 <AA30< >7 8
G 5 =
3 218
G 187 8
30 12345 17 8
C K27 :
03 F14357
03 F143C

; 85 1>15 23<4 =
3A 15A03A5 18<5 17 8

./218
G 576 7 >7GB :< M
3A 15
3<AB K7 2
03 F143A57

Hª77 20 18<5
3<443AA

HT35345
@=
35 =
3 25 =
3 8
35 @7 2M
76 3 2<5
3A47 22345 >B 7 2875

.S<AB 57 18
A5< >>< 8
0 2347 8x
G ; 23

./8
3 85 123 218
G 8
35 @7 2M
1A0 1A<J >30 1K7 8
37 K5 =
34<
J >3 1A4;5

gh ij k���lm no� p� j ��j

«

��
�
� �� � �
� ��� �
����� ��� �

����� ����� � ���  

 

connection
from

one
com

puter
to

another

w>>;A5 2<5 17 87 K218
G 576 7 >7GB

gh ij k���lm no� p� j ��j

¬­

��
�
� �� � �
� ��� �
����� ��� �

����� ����� � ���  

®,v �
'| ' u'}�

.T3 F143A< 2347 88
345
3057<
A 18G >3A =< 2304<
J >3? 5 =1A4<
J >3<45
A<A<

¤��¯¤�¨�D

./8B 03 F143<55<4 =
3057<
J;A4< 8
A3 80<
A 1G 8< >07 @85 =
34<
J >3 18
J75 =

0 12345 17 8
A< 8
0< >>03 F143A 2343 1F35 =
3A 1G 8< >

.T3 F143A<55<4 =
3057<
J;A 8
35 @7 2M:
;A5477 20 18<5
357
3 8A; 235 =<57 8>B 7 8
3

03 F143A3 80A<
A 1G 8< ><5< 8
B 5 1:
3C 7 24 =<7A @1>>744; 2

.S<AB 57 18
A5< >>

./J;A576 7 >7GB 23V ; 123A K3 @3 2@123A? >3AA :
353 2A7 K4<
J >3AD 5 =< 8< :<
A =C <

A5< 2C 7 2< 218
G 576 7 >7GB

.T1�4; >5 K<
; >5 1A7 ><5 17 8

.T1�4; >557 2347 8x
G ; 23

H/00 18
G 8
3 @
03 F143A :<
B 23V ; 123< :
70 1x4<5 17 87 2< 236 ><43 :
3 857 K5 =
3

J<4 M
J7 8
357 18
A; 23< :
181:
; :
0 1A5< 843J35 @33 85<
6 3A

./8
3 85 123J;A 8
35 @7 2M
1A0 1A<J >30 1K5 =
3J<4 M
J7 8
34<
J >3 1A4;5W 5 =1A 1A

J34<
;A35 =
3A 1G 8< >A< 23 23 �345
30 185 =
30 12345 17 87 K7 21G 1818
A 1035 =
3J 27 M
3 8

A3G :
3 85
W =3 8434 23<5 18
G 87 1A3 18
J75 =
0 12345 17 8
A

gh ij k���lm no� p� j ��j

¬¬

��
�
� �� � �
� ��� �
����� ��� �

����� ����� � ���  

 

B
us

(shared
cable)

w>>;A5 2<5 17 87 K
J;A576 7 >7GB

gh ij k���lm no� p� j ��j

¬q


