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ABSTRACT 

The objective of this experiential research is to study usability by comparing between 

licensed software and fiee software in small and medium enterprise (SME). we study all format of 

network and using patterns by consider advantages and limitation of licensed sohare  and free 

software md propose SMEs suitable format and pattern. 

The result shows that most SMEs want to reduce software cost because of low 

investment but give high priority to personnel development and develop practicing work 

procedure. The purpose suggests that using the technology of free software, can improve 

practicing work for both practicing work of the personnel and working procedure. Actually, fiee 

software is properly choosed acceptably to company requirement. Anyway, the cost of free 

software is zero, but companies may have to pay for training, installation etc. When's stat.ted to 

used the free software or license software. 

However, this study found that SMEs have high satisfaction on the services h r n  fiee 

sohare  and services can be developed h m  free sohare for any kind of SMEs. This is because 

of all SMEs data securities have same requirements such as to increase speed of Internet, sharing 

of files and printers and wireless network etc. 
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I d 8 4 ~ 1 9 i f 1  IS0 (International Organization for Standardization, http://a7nuiso.chj 

~ & I ~ ~ ~ ~ ~ P ~ ~ ~ I ~ ~ I ~ ~ D T I I ~ B ~ * O ~ ~ ' U M I ~ ~ O B ~ I ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  2 g n k l  k u n i i  o s ~  
Reference Model .i~~0:Llfi991~00flbBld 7 I Z ~ I J  ~4i11~Fia1umwi 2.2 

6 -< presentation protocoI - - - 
PPOU 

session protoco~ 
, , , , , , , , , , , , , , , . - )-I SPD" 

1 

- A  -- 
Hod A subnet limit Hbst B 
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o i n n i w i  2.2 l ~ f i n s t i q  7 3:~u V D ~  OSI ~ ~ ~ ~ ~ ~ L L ~ ~ ~ I S O ~ E ~ I U ? X ~ I X I S E K U I ~ ~ O :  
Y 

Y W  4 ahiu~~n.~luasdmw?a a ~ n s ~ h  7 n 9 I d f i 4 4 G h  1 ~ I I U I ~ ~ D ~ ~ ) I U ~ R ~ ~ U  

= 3 : k d  7 Application Layer l a ~ 1 I ~ i ~ $ ~ 4 f f ~ d  i f i~d l~dI l~L*t l l i i~  Quality of 

Service, User Authentication, VY~filVi~FI2109 Data Syntax 
u A 

5 ~ 6 1 ~ ~  6 Presentation Layer ~ ~ r n s ~ ~ ~ ? ~ u ~ d ~ ~ ~ l u v ~ ~ b u " ~ ~ a i ~ ~ ~ ~ ~ d s a ~  L ~ U  
d 

1lda49in text stream rdu Pop-up windours % ~ U ~ I U  

,, f i  5:nun 5 Session Layer krnr idu3r i~m5nSYi~  14~-iu im:un~n'nrnrtndom~ 
B Y 

a~sr~sszwii~~lonlw~sn%us:n~~~finn~d~~u 
u u 

%EFIUW 4 Transport Layer ~ I ~ ~ I T ~ W S : ~ U  End-to-cnd control I ~ ~ : ~ I ~ I I J  

~ s ? o ~ o u p l ~ i u i j ~ n a i a  I~~u~a~aiin~in?nn~o(~ni'm 

~ : R Y V ~  3 Network Layer k ~ l l ~ U 3 i i ~ f l l ~ L ~ B n l ~ p d ~ 1 9  I I % ~ ; R ~ ~ $ ~ ~ I I I U M I ~  
~i14~fl;tl4 

%. 4 3:nun 2 Data Link Layer d r n z n ~ u c l l m ~ ~ u G ~ w r n  kLEl3!1 Synchronization 114 

~n'yniuniw 
w 4 d Y w  5snun 1 Physical Layer ~ ~ f l 1 ~ t l l ~ n ~ ~ r ~ ~ m ~ ~ 0 ~ a 1 ~ 5 ~ ~ ' ~ 1 a 1 ~ ~ d L a ~ 1 n ~ ~ ~ i ~  

h g a  [bit stream) d41d~~?1fldE13&l$14~$4 

r : ~ i 1 ~ ~ l l n s & e s ~ d 1 ~ ~ n ' 0 ~ n i 5 ~ a f i 1 ~ ~ 0 ~ ~ n " ~  iiia:r:riud~vi,fiuiur:~nio;u 
, , 

&~uniui llnzluim5slulawiruo~f:~er$u7 .isiYuidiniio:iulic i i a s d r : u ~ n ~ n $ o ~ n h  

~~riuuoaGu ii&riqeialn' h i u s z r i u i q d n i l  t l a : ? u i i ~ ~ ~ o ~ n s - ~ u $ ~ ~ n i i L ~ o s ; i i n 1 ~ ~ u a i ~  

6 ; n d o l J  nsd%i 

OSI Reference Model lh.diJ113 J i ~ ~ ~ ~ ~ ~ n ? 7 ? ' i l ~ 9 ~ ~ Y n z ~ n ~ 1 9 ~ ~ ~ d ~ ~ ~  

In7 lu1~?oi1u?90msld~oon~5~ 7 saciu 
B 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I H ~ ~ R I ~ R ~ ~ ~ ~ ~ W ~ I ~ ~ R ~ ~ ~ ~ U ~ O ~ ~ ~ A Q ~ I ~ ~ ~ ~ ~ ~ U M ~ ~ ~ ~  
A 

bin riofiurz~uiud~~'in'uue~?nda~uwu~ 
I I 

5 z ~ u d g l p n i i o - i ~ ~ i u ~ L a z  ~ ~ 6 ~ a ~ d ~ ~ u ~ a ~ ~ ~ ~ ~ a o 1 f i s ~ ~ u i i i n i 1  lu' 
, , 

4113~ i ~ . r ' ~ l ~ i u ~ ~ u n ~ ~ ~ u ~ v ~ ~ n i ~ i i ~ ~ u ~ a ~ ~ ~ ~ ~ ~ i i n i ~  

m?ori~utu~no;li;m n"o~n~oti~t luo~no~W"a~mof n f o ~ d n s d i i ~ q  &!oms 

ih"lu.i&~ Network ~ a ~ e r  # ? u l f l ~ l & ~ n ~ l a  IP 
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2.3.2 7~f l f l lF I?8b j l fJ  

LAN ~ o l n ~ l f l ~ l ~ l  Local Area Network ~ ~ ~ F I ? B ~ I U ~ I ~ O U ~ O ~ O % J ~ " ~ L W  O ~ N %  

q~nsd&i7  lniu ~ R ~ B . I W P U ~  (printer) NRIUT IR$o~I'UYI~~TI~~U T R U ~ ~ R ~ ( O ~ I U  LAN i7flw.G 
4 pl B d 

wuinaBn nsouneliiudiitin idu do;rnuwos ln~u89Wn ~Jon~nuplnn sdln&WuGh LAN 
9 4 i jds- luru'  d r ; i u i ~ n d ~ ' l ~ m ~ o ~ n o x ~ ~ a ~ m ~ f  $ ~ ~ n ~ u d ~ u ~ o ~ a $ ~ n " u o e i i ~ ~ z w a f i  TJRI?~ 

u o n o i n ~ u i ~ ~ o . m o u 4 a ~ ~ o ~ d 1 9 ~  YU LAN ~ ~ r n ~ i ~ n l ~ ~ ? w ~ ~ n ~  (resource) 
v 4 

iluhiuln" 1iu9nn~o9w"urbN'iosii~tndi~un'u ~ ~ ~ m ~ 1 ~ ~ n ~ u n l 4 ~ d r ~ ~ n ~ % ~ ~ 1 ~ 0 e i 1 ~ 0 1 n  

aiinn'nn'uum'iodiuui1$?iL~f~u~d~iLn~u$uoduuBifw5an"sllotmuLo~ 

i~n%pd%a%U04 LAN &?BIu%;~ 1 4 ~  Ethernet, Fast Ethernet, Token Ring lLWS FDDI 

~ h l a " u  l i ~ ~ n ~ u ~ ~ l " u 1 ~ ~ u n a ' 1 u ~ ~ ~ 1 u 1 n ~ ~ n 1 ~ ~ ~ ~ ~ u ~  Ethernet lln:: Fast Ethernet As9 

B 
Qluiiuin'iori~uuuu LAN A ~ o  WAN (Wide Area ~etwork)  T ~ ~ & L ~ ~ u L ~ T o ~ ~ u ~ A o ~  

d 4 
nouQainss w r ~ ~ J n r f ; P i i ~ ~  dotj ditlnnfiu~h&mfiu o~oodIuos6n~~8u-G~ i~dri~srnw 

f%.d ~ 4 ~ d i ~ o s ~ h ; n s  s3u~t~14ds:lwfl l w n ~ ~ ~ d  uac WAN ~ r h i u  X.25, Frame Relay, ATM 

Inuqd~~X~Ada 

m';eim LAN Z O L R ? O ~ I U ~ U I U ~ ~ O U ~ O ~ : U : I ~ #  im:iin~iui;xp 

+ an3osiw WAN ~ ~ ~ w ~ o ~ ~ u ~ a ~ o u s i ~ ~ ~ u ~ 1 n a ~ ~ ~ ~ i ~ ~ ~ a u ~ ~ u  o~inaixrda 
Y 

t i i n 4 o ~ . r u " u o ~ i i u l l ~ ~ 1 1 ~ ~ 1 ~ ~ 4 ~ 1 ~  

Ethernet I ~ ~ U I I ~ R ~ U  ~~~IM?IJ~?O~IULIU'U LAN i f ? n ~ ~ 8 u i f l ~ n ~ ~ ~ ~ ~ n ~ w u u ? . d " ~  

Xerox l l a g ~ 9 ; ~ ~ l $ ? ~ ~ 1 3 3 ~ ~ ~ % 1 ~ 9 4 f l  Ethernet ~#¶.J'u~$I~~Iu IEEE 802.3 in?~jl~~thernet 16 
d 9  9 mu Co-Axial N?ORIU Unshielded Twisted Pair (UTP) I U ~ ~ ~ B U T ~ O R O U P Y P ~ L ~ ~ ~ I V ~ ~ ~ U ~ " ~  $U 

d 4 
Q@U~&UU Ethernet ~ I $ ~ U L A W ~ ~ A I U ~ ~ R & I  10BASE-T ~14tl1t.1 UTP ~ ~ u n ~ m ~ m l n ~ n d 9  

IYd B SoynInnanq lo  bps (BiuuPnrio7uiG) ns~d14mu UTP o:biodijgdnr&i~uniT H U ~  IRU 
d A  A 

nouikina&iw7 o-piornu UTP uo;rnu~ot"lllqdnr& Hub if qdn~mnlaoilrinuu Ethernet 

LAN ~~L~u~~;~iu~ziLi9fi"u1uni5ai~4o~ a ~ ~ ~ i i n r n s r i . r ~ ~ ~ a w ~ ~ u ~ u ~ ~ n ~ ~ ~ ~ ~ m ~ p d ~ u  

d i ~ 4 f j n l r d d " l ~  ni3~iLupr {CSMA/CD 14% Carrier Sense Multiple Access with Collision 
B 4 

Detection) dil&Bui?aiso linudo-ln~ris~au Bdnarii r n s r i i n u n i 1 u a u i ~ ~ ~ ~ w o ~ o ~ 1 ~ ~ ~  

Ethernet LAN A%.J?fiU~l?lT?in~tT~ ( ~ ? U ~ W $ ~ I ? U  30 m409) 

d i i i n ~ l u ~  LAN i'%925u 5n~iuwu1uj3 gdnsdiul 5rnsi~suia~s6uiumc 
Y Y 

nwmw (Physical) I ~ U  G ~ D o ~ ~ u  ~ u b  L Z U ~ ~ U  N ? D ~ D D ~ P ~ I P  ~ u b  ih LIH' $dff09 ~ u b  fiuDm5 
I A e w  4 d d w  4 

neLamn.rnu unria0di.ridu ~ o u w ' m o i  msos~ 1 do~uY ik  H U ~  id 1, R O U W P ~ ~ F ~ O S C ~ ? ~  2 
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ia&Gu HUIJ ;?;ad 2 i%ri;unii adluas LAN i ~ u - ~ h  t i d ~ i n ~ r n ~ t ~ ~ u ~ ~ ~ : ~ i i ~  H U ~  
Y *  

nat&ol"s!3 i$n"ao:oilu--~ LAN J ~ U ~ ~ U I I  (III~UUL~~BULBU H U ~  i a I w $ + ~  
4 - s  $ 4  

t&J7) On36MU9W0~11~~tllM1fl13"IIPd~U~U 0lill$dfl3'& ~thernet  Switch f l 3 ~ ~ 3 0 d 1 4 m & l q  

~suw'arnoi  2 i n t m ~ u  Hub 2 ;~~~uY~~AUU:U m n  H U ~  !&~B.IYP~I$~$Du~~Eu 
Y Y  

lnunss aidrii.rdoth Switch IYU fhnosini'oso-adlum LAN ifl~a~uiidYPi1d~n~niun~w s: 

~ ~ t ~ w ~ ~ ~ i m s r u s ~ w ~ i ~ ~ n ~ a ~ n ~ u w " a b w o ~ ~ d ~ n u a :  H U ~  riu rnuirn l tKi l~~11iuin 
B prd 4 

ti~8u?BogGu4t~nluTnij Ethernet 111dq I ~ U  Fast Ethernet ~ ~ r n ~ 1 5 n d ~ Q ~ y n l ~ t 4 a t ~  100 

Mbps [in: Gigabit Ethernet ~ ~ ~ ~ ~ ~ d ~ & n ~ ~ ~ ~ t W d ~ d s ~ d w ~ n ' ~ w t f i ? ~ ~ " t e r  backbone 1,000 

mps (nfo i  bps : I iu&1uu'nio5uiW) ^ ~ n u ~ s n o s p i i ~ i j a ' n ~ l m : n i ~ ~ d a ~ t f i ~ ~ d i u ~ ~ ~  

Ethernet 6 2 ~ ~ R l T f ; d ! $ ~ l  

bwa~sa~ai  Ethernet ~ ~ I ~ ~ I ~ ~ U L M A T U T ~ ~ ~ I ~ ~ U ~ ~ W ~ M R I U ~ ~ U ~ ~ ~ D ~ ~ U I L ~ J E ~  

LAN UI~~+R 

4 =id 
pndouuss Ethernet ~ S O I Y ~ U ~ ~ ~ ~ & ~ U U L ~ ~ D ~ I C ~ % J I ~ I  ozribarnnlii~ 

msaufiu lumrdsloyn;a ~ s n ~ d ~ $ f i l l s ~ ~ ~ ~ r n ~ F ~ u s a % ~ ~ r l n a s  

i+i~n"ilk%in"o dun2iud2iBu Fast Ethernet, Gigabit Ethernet, (IXJ!UBIU?U 

qdnsduuw LAN n+alB ~thernet Switch L$I$'JU 

Leased Line ~';~?4831dl/~~1~19i? ~ ~ u ~ . ~ Q ~ ~ ~ ~ ~ B u ? ~ ~ s % M ~ ~ ~ W " ~ ~ ~ ~ T ~ I M U ~ ~ U  
~ ~ ~ i ~ a z ~ r n u ~ i t d ~ ~ i p d o u  14?Annon 24 ~ T U ~ T R U Y  i$asnYu~u O ~ F M S ~ W M "  ~BIUMIG~ 

A d l  
bba:!li~~.r~ms?l4al~ d l l i l  Leased Line f i f l j n l ~ ~ f 1 f l 5 1 ~ ~ 4 ~ ~ D h  GRT~U!S~&IIT~ 9,600 

kbps, 64 kbps, 128 kbps ~ P I o u B ~  34   bps d~mui~nd~tlY~~ndiBU data n';a~bus8!luu 
d a d u  

Leased Line H ~ ? u ~ I u ~ ~ Y ~ ~ ~ ~ ~ ~ ~ ~ L % o x I ~ D ~ Y ~ P ~ ~ ' Y I o ~ ~ ~ w  I I U U B P ~ ~ ~ S  ~ ~ ~ l l l ~ ~ f l < l ~ n t e m e t  

d B d clL! 

node { f i t i l  Leased Line ~RBIP~FIU~FI router U B ~ I U ~ I U I  w i h ~ ~ l q e l n ~ d ~ ~ u u i ~ u a ~ u ~ u ~ ~ ~  
d d 

~ ~ ? ~ ? G u L M B ~ ~ u F ~  (Internet Service Provider: ISP) T R U O : L ? ~ U ~ ~  l d ~ ~ d 0 1 ~ l f i ~ l L ? l ~ B d l U  

Zutnailiinna~n 24 ArUq Y P ~ ~ I L B U ~ ; O S M ~ U ~ ~ ~ W ~ " ~ ~ B ~ # ~ I U ~ ~ ~ ~ ~ R P ' ~ I ~ ~ B U ~ I ~ I ~ ~ I ~  
da~I.pna (Dial-up user) 

2.3 o -i a h  M ? O F ~ R I U ~ I ~  K I L S U - ~ ~ ~ ~ U I U ~ ~ - : I Y ~ ~  @ # I J ~ ~ ~ Q E A ~ ~ U  

4 -  4 plw e s n " m s b n s ~ W i i l N ' t d 4 ~ 1 ~ ~ ~ ~ ~  ~'iousvwasY~ru+udw~u nYi~du~osi14ds:na $ , 

~ ~ ~ ~ r n ~ o ~ t ~ u r n s ~ ~ l a i i ~ ~ ~ i ~ d ~ ~ ~ ~ a ( ~ ~ u  msw'omuit~wiasi l~b4id uontringaqio~rrui 
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a a S  A v u  d o t n w u ~ l ~ 1 u m 3 l i ~ B ~ ~  n i d a  oio~n~ii~uso~non~vfi~u i ~ u u d 1 + t ~ 1 u l u i ~ ~ ~ i i 1 ~  (Fiber 

optic) o ~ ~ d r c ~ n ? - r n w ~ ~ n ~ i i ~ ~ ~ l ~ i u ~ ~ a ~ ~ ~ p I  adRo:iin~iqsniin;d1&i1 

Leased Line AO?.IOTL~I ~ ~ ~ ~ U I S O I ~ ~ I U Y ~ R ~ O R I ~ ~ I  ! ~ $ I L ~ u ~ D . ~ ~ ~ ~ ~ M ~ u  

1~r~wr;ido14nuluuia:~fq 

~o~ulumrw'o1rtu~ idon44  Leased Line $o@~h?rnr n?iui$? .ainuadBn 

2.3.4 Frame Relay 

Frame Relay ~ ~ u ~ ~ m l ~ i ~ ~ ~ ~ 0 i 1 ~ ~ n ~ n ~ u 1 ~ ~ . a u " ~ ~ M " s i 1 ~ u 1 ~ ~ f l n 1 ~ 9 ~ 9 ~ ~  

u'auaun.lneuw'3aoi n:lfu Frame Relay ~ 9 ~ i l ~ ~ l ~ i ~ ~ n ~ ~ d l ~ ~ f l ~ l ~ 1 ~ 0 % j ~ ~  LAN H?O 
d I ,  

 in';^; lu~o . r~~~0? i lu910~n19f i~  (WAN: Wide Area Network) Frame Relay L ~ l J L l l f l  I U ~ P U ~  

~ ~ M U ~ U I , I ~  X.25 lan-ludon~il Frame Relay ~ ~ Q ~ o o ~ ~ ~ Y E I I J ~ Y u ~ u I J S ~ ~ W ~ I L ~ " $ D B ~ ~ ~ U  
8 u w  

~ M J R U U ? ~ ~ ~ G ~ % ~ ~ ~ I ~ ~ U ~ ~ ' L ] ~ ~ ~ ~ W O A ~ ~ U O ~ ~ I ~ ~ ~ ~ ~ ~ W ~ I R U D ~ ~ ~ " O ~ ~ ~  k i u  Frame Relay 

o ~ i i r n r a s ~ o ~ ~ n n ~ i u n n ~ o ~ 1 u o ~ 4 o Y  a m w ~ - ~ d a ~ u m ~ ~ v i i ~ u ' ~ ~ ; l i ~ n ~ R r s ~ i i ~ w i ~ ~ n f i o u  

x.25 Frame Relay T I ? u I ~ ~ ~ . I & I ~ I ~ !  A&n<i X.25 nri12lnunqdn"o ~6s.r oin~n~ni~u 
dI11 CI a nriulnli uslnwnwa~~bsua.r Frame Relay o ~ a n r n r a r ? 0 ~ 1 7 l u ~ n i 0 9 ~ ~ ~ ~ t l a w ~ ~  

ds:wtn~aaiih~os 
K ld4 d I 

~ ? m s  Frame Relay I ~ ? u ~ ? ~ u Q u u ~ W ~ U U U U ~ ~ ~ ~ ~ U I Q W ~ ~ " ~ U I ~ ~ ~ I ~ ~ ~ M H ~ U ~ I  
MU.?U~IUUTI~L~~L~"D~~I~ Frame Relay I~U.II~OMRILMU Leased Line I ~ ~ ' I u R ~ J ~ ~ ~ u o ? s ~ I X ~  
Frame Relay hd5uunii Leased Line ~uuuuifi?~duin {nin~olrum Frame Relay O:I~~UIIYY 

A u 
Packet rwi tchjng i d ~ i t i ~ ? h ~  X.25 diso~n Leased Line B J ~ X I ~ Y  A ~ I L Q U  Circuit Switching, 

circuit Switching ~ U Z R ~ I U ~  mdo~fi~lm514~11~~ww"ka?d W D ~ ~ ~ ~ ~ ~ D U ~ B G ~ ~ ~ O U ~ Z H ~ I ~ ~ R  

d4 &J 4 B r *  

nusnusngnnuq I I ~ ~ Q ~ ~ ~ I A L ~ ~ ~ : ~ ~ ~ ~ U I Y ; ' ~ ~ D Q ~ ~ ~ ~ U  13aiI~iGd jnynr?n8~~?rjijsu*~4?a 

l p l l  dts-niish ~ ~ ~ u r n r r r V ~ ~ u d r : d n ~ n i ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ u ~ a ~ ~ f ] ~ n ] d 7  i.r:mr 

n'ndui9 Packet Switching $0 V L W ~ ~ ~ ~ D ~ ~ ~ ~ ~ ~ B ~ ~ I ~ Z ~ X ~ ~ U P ~ U I ~ ~ ~  j ~ w " 9  toy no inui 

nznun:pnAdlu$utdn7 Zuni1 Packet im:ri.r~G;Wlu1n4~iiu dm~4im~da4~1"ldik 
e 

Jmumt ~ ~ ~ u ~ n ~ ~ u ' ~ u a t u n f i ~ ~ ~ ~ i ~ ~ ~ n ~ ~ ~ i u f a % ~ d i ~ ~ ~ ~  ! d m ~ ~ ~ a < ~ q ~ $ ~ i m ~ #  
y r  v i l n~ jw  u8.r gnidu6do ~Surnsl~~iua'iopi~u~wu~au~el~~~~di ufu:d~iIan.rua~an:~r mn 

~n jnunuiSn~ir~io~nifo:I4 Amu1rn1+i~udi3.rln~ 

lurnr~~onlhso~.dsrnf~~'uu Frame Relay ifu$rn~ns~Oirfui~.rh z d i  80 CIR 
d d u  u ,  

(Committed Information Rate: CIR) ~ ~ ~ I ~ ~ ~ ~ u L % ~ ' E ~ ~ ~ u ~ T E ~ " u ~ I D z ! # ? Y  G'ld6 I L ~ I :  MIR 
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E-mail, WorId Wide Web l laL FTP (File Transfer Protocol) L ~ u ~ u  

4 A d  
~ ~ N % ~ I I U U  UDP O B i ~ U m 5 ~ ~ ~ 5 ~ ~ 1 ? ~ ~ ~ ~ ~ ~ ~ ~ 9 ~ ~ ~ ~ ~ ~ 1 ~ ~ n n e c i o n l e s s  LLUU 

niu15ng1I;sani:a r b o ~ o i n I i i ~ a i ~ u n f i i s ~ i ~ ~  connection rii8Yxirnu1sn~rn4nis!i~u 
d 2 &joynuoqtnihu ~ ~ l n ~ t i u n i s r i ~ u Y o r ~ a ~ ~ u ~ ~ ~ n u * ~ u  ddiib~~n:a~~7fqin~0n~ n ~ o i s ~ n d l l i  

Biikgnduin rnuisnqq~i)u~kiuisd3u k i ? ~ l d i a ~ u i ~ ~  UDP idu Gn~iru Video, L%.I &U*al?il 

TCP I ~ U I I P I P I  Connection-Oriented &39flf19 connection ~ O U A & ~ ~ ~ C I ~ R O U  

L~ut;uM#~iin~u$.r1~xIaia1%; i j ~ i ~ ~ ~ d ~ ~ f i U i i ~ ~ y a o " ~ f ] a i u ~ ~ ~ o c i ~ ~  

UDP I~ULIEIY Connectionless Y Gilni~as'id connection dsl&~au i 1 1 6 h a ~ h  

~ ~ p i ~ ~ i ~ ~ ~ ~ u d r : ~ u i ~ ~ ~ ~ ~ o " ~ d a ~ t l ~ ~ ~ ~ t i ~ ~ ~ n i ~ ~  

2.3.6 Internet Address (IF Address) 

n ~ u ~ ~ a o ~ ~ r n n + s ~ ~ l u ~ u ~ ~ ~ ~ ~ i ~ i ~ i ~ u ~ ~ ~ ~ ~ ~ ~ ~ u ~ n " ~  IP (rp Address) ii~iil 

h l n s  ~ d ? u u r n d o u ~ u r n ~ ~ ~ ~ d ~ n ? ~ ~ i i u ~ u ~ w ~ ~ i d m  nuiulau IP B V U ~ R  32 Om (4 Yu~; ,  8 8a 

igu 1 Yun') T~uiluuidumu~~uiiu 4 pi? k u ~ n u i ~ ~ o s ~ u ~ u ~ n  (dotted-decimal notation) 

~ m i i w i u  203.150.154.5 L ~ U ~ U  ( ~ U ~ ~ ~ ~ ~ U ~ I U G U I ~ M U N ~ ~ I U ~ )  wuiuinu IP d5:nnunYm 

arosdauw~n8n MulUrnW Net ID (network ID or address) LInz MxllU6au Host ID (host ID or 

address) 

om IP Address ~ I & Y L I ~ L ~ F I ~ ~ U ~ ~  d3u Net ID n=diuuiLdws"l~$ ibioa 

I d ~ ~ ~ i i d n ~ l & ~ ~ ~ s d ? u  Host ID $ ~ ~ ~ u I u ~ ~ ~ I u ~ I  67 IP Address $ ? ~ T U U ~ ~ ~ ~ U ~ U G W I U  

rim H O S ~  ID u i n ~ n ' i l ~  i ; ~ i o ~ ~ s n i i ~ d ~ ~ a n d i u I X n " ~ n ~ u w " a ~ ~ ~ ~ ~  % u ~ l i a u ~ i u Y # u ~ n  

IVill?U nululnu IP Address ~ W ¶ J I ~ ~ U L ~ E I + T ~ U ~ B ~  80 Class A, B, C 3 9 0 : i j ~ ~ 7 ~ ~ 0 9  

Net ID im'. H O S ~  ID l i a n d ~ . r f i u k ~ d i  Tnuunu o, 8,16,24,32 ~ ? U G N ~ ? U A ~ U G ~  

DPU



omn1w6 2.3 u~161s89mlufis Class To4 IP Address o inndn ln ' i~  ili? Class A IP 

Address M U I U ( I ? - ~ ~ I  IP Address f k h u ~ u  Net ID 8 JA lin: Host ID 24 Gn, A141 Class B IP 

Address wlnun?l.ui i  IP Address di;iluw Net ID 16 JR L I R E  Host ID 16 GH ~m: r i l i i  clars 

C IP Address M U I U F I ~ I U ~ ~  IP Address !G$Iw~w Net ID 24 GA blaz Host ID 8 qm 

0 8 16 24 32 

Net ID : Host ID 

f l l~#i 2.3 l b t f ~ 9 $ 9 f l l ~ ~ i i ~  Class 9109 IP Address 

ori~-rlsi;f lo~o"lu ~ ~ ~ I ~ ~ ~ u ' i u u i ~ s i i s i n s i i a ~ ~ i ~  n n a a u  IP iiAnan 5 l i~lu 

n?oclarr 41 IP Address unaldnr. Class ti?num-h 1P bin:: Class dundi.r!n?u om%$ndi-~ 
Y A' & d 1nno~t~uuGu~innd~afi"u"vu~~fi'u11ia:d151 6idnmuwiwaY1 R ? ~ U ~ I R ~ ~ ~ P I ? R U U L U Q ~ % ~ I ~ I ~  

luun8uine;irinLiuiiTnli'u mruanhu IP A ~ & ~ S S  O E ~ X ~ I ~ R U L L O ~ L ~ ~ U  Class A, B n% c 
1 u l ? o ~ r i u h u ~ u n ~ i u ~ o ~ ~ ~ ~ 1 u n ~ ~ 1 4 ~ ~ u ~ o ~ ~ ~ ~ n ~ ~  buo'7o:i~an class A o:amT~ull 

IP $ 04~:nii.l 0.0.0.0 a4 127.255.255.255 L ~ U  16.0.0.0 O Y I D ~ I ~ O ~  class B O E L ~ D ~ I R U I G  LP 4 
04 i:~ii( iz8.o.o.o $4 191.255.255.255 L ~ U  I 64.115.0.0 gqiilnlW4 2.4 

S~IW?! 2.4 168F19d1 IP Address ' ~ 0 9 ~ 1 h %  Class 
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4 m ~ e i i u ~ u i ~ n i ~ ~ n ~ i ~ 0 ~ ~ ~ ~ ~ ~ ~ 1 ' ~ 0 1 u ~ ~ ~ t i i ~ ~ ~ n ~ i 1  ill; IP Address &wuRi 
2 ii (o.o.o.0 $4 255.255.255.255) 1iuo:i~8nu"au ~ ~ ~ i ~ ~ ~ l ~ u ~ ~ n ~ u r n ~ ~ ~ ~ n i i u u ~ n v u  o-iiiuii 

IP IU class A lm:: class B ~ I J G  host I A Z 9  224 - 2 H ~ D  16,777,214 m $ ~ i  l t ~ t  216 - 2 nljo 

65,534 I F I ~ O ~ I I I U W L A U ~  ~~IRU$?!~LL{?G~OL!~!~; host U ~ ~ ~ J U I R I ~ U  ( T ~ I L M ~ ~ ~ U $ ? U  2 

1~51:  host ID ! ~ ~ I u I T ~ L ~ ~ u ~ u ~ M u ~ ~ ? B ~ ~ ~ H % J w  b l j ~ ~ ~ K ~ ~ ( i ~ ~ i l u d ~ p d ~ w I d )  RITLLOFI IP 

~ d d r e s s  IIUUI~~U Class (A, B, C) ~ I J  Y ~ ~ ~ J ~ : ~ P T I Z ~ I W B ~ F ~ D I I J  IUOQJIYU m3<ma13 IP 

Address ~ f l T J : ~ 6 ~ ( L ~ f l ~ L f l ~ l L f i ~  Classless IP Address 

o d u i l  olnLnqwnini??ln vii$$ nrinmsuFI4msui4 IP Address &J?FI?~U 

k f i ~ r i i i n h u  T Z M ~ I S  2 ~ ; ~ ~ ~ ~ I L B U F J  O $ I ~ Y ~ ~ R I U  IU~~O;GU&.A G ~ o E U P I I U ~ R ~ ~  IP 1~ 

iluv Classless iiii Class A, B, c ~ . ~ Y ~ ~ ~ ~ ~ I u M u I u B I ~ Y R I I ~ ~ I u ~ Q ~  Id s ~ h ~ d i i n u ~ i d  

;Fit75 5~ UIULW%~ IP G ~ n j l  Internet Network Information Center W?D InterNlC 

d5:innlnu Suiloplju ms~nievo  rp Address mu~roiiYnYoin APNIC 

( h : / / . i . )  I ~riu?ms~u~wo~lijn~ud5:141a!ntl619~ o:ifiu~uooln 

APNIC osim&8.ugnb~ii mu~rnuooln~iiuin?s~uiyIa+LfimLHi~B~~ Yiijn?miduia-r 
dA u 

inp ioh  APNIC io.r n o u w ~ ~ ~ p l o s n ~ . a ~ u d 0 0 ~ ~ ~ 1 n n i i ~ d ~ ~ n 3 0 i i  (~du B LAN c a d  i n n n i l  
4 u w  4 

nutlu) o-iwu~urnu IP ~ ~ i ~ f i ~ d i ~ ~ ~ ~ n ~ ~ i i ~ ~ u u ~ ~ ~ x ~ ~ ~ ~ ~ ~ ~ d f t ~ s l d " ~ a " ~ n ~ d u w i ~  (Router) 

uuin~wq?fu a ~ u ~ r o d  IP Address !$I~!u~ou IF Address ?haua 9riNdu-h ~ i n ~ d  t43 IP an 2 

Class d h!dfldlIo'4 d0 Class D LLfl:: E HUIUI1IU IP ~UO:L1d90DflL!lU 3 BU~FI&J Unicast 
d (r~ln?u~ium:o.liiiu.1, Broadcast ( d ~ n ~ ~ ~ ~ ~ ~ n i n ~ ~ ~ ~ ~ ~ n ? o ~ i u )  Lial Multicast ( z ~ w ? ~  
4 d  d 

~ ? ~ ~ 7 9 m ~ @ 4 ~ ~ ~ p l ~ ~ ( l i l ~ )  IU Class D o:lfiu fntH~ldu Multicast IP Address d m  Class E 

i u n s ? u ? ? ' ~ ~ l i l #  njtu IP d a z ~ + ~ i ~ u o ~ ~ " n n i - q  11.l fio:~$uri~udoi~u class A, B, c 

m~ums~qlu;nl E4d IP I J I ~ ? U  d ~ ~ d l ~ l i ~ ~ u o s  class A, B, c d ~dWY~~ i i im~ l&~u~?~ Iu  

%on oa6unilli!h Private IP Address { i? i%Jto iw i%~n~erwo~  wfo 

d~udod' lu~umahdw) rp Address L N ~ I ~ ~ O  

10.0.0.0 - 10.255.255.255 

EP Address B I L L ~ ~ ~ ~ W ~ ~ W  Net  [D 1 i f l ~ i 1 ~  Host ID 
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mn IP Address dYnYiu d3u H O S ~  rD i~ii$uArnu~rnu~dupdLL~la~~~ 

fl1411lh IP f3~ndI.l Class 3 l % l 7 5 n ~ l ! & % ~ ~ l i ~ 9 ~ 1 ~ ~ 7 ~ 3 ~  Net ID $3 

Class D ~ ~ ~ 9 1 ~ ~ 1 ~  Multicast 

CIWS E a(sau?5 lalSnir9Q 

Subnet Mask M?O Net Mask ~ ~ 0 9 0 l f l k ~ ? 0 9 ~ ~ ~ r w ' 2 1 ~ 0 ~ ~ 1 ~ 8  ~h99151~ IP address 
I -an  42 e 

~ o 4 ~ 3 l ~ 9 l l a ~ n " a ~ ~ 5 1 ~ 1 3 1 B I ~ ~ ~ i ~ ~  Network ID I ~ E U ~ U D ~ L ~ ~ U  Host ID FI&lfU$914 Subnet 

mask lurnsuon$aqnkn$i? Subnet mask I f l ~ k ; a l n ~  32 u'n (4 ?¶Jd Id l fh IP Address) d0.5 
d l  1 $IMs'erai2taia8od Network ID I I ~ = % I  0 ~IW%I Host ID m ' a z l ~ l 4 1 . b ~  { l f j  IP Address $ 
L ~ U  Class B 49; Net ID f8U 16 GW IlX Host ID L ~ U  16 GW a(l lJ19f i l~~~ Net Mask L%+rnXI 

Y 

ilmli$-si 1 1 1 1  1 1 1 1  l1111111000000000000 00002 

~avkna' i~ iBuiavgiu 2 rnlnrn~~da.r~fJu~iu lo !&diiiu 255.255.0.0 ~ I M ~ E I  

n5tii@u04 Class C IP Address ~ u ~ I u D s L ~ u ~ ~ u ~ ~ ~ ~ u ~ ~ ~ ~ ~ L ~ u u  Net Mask 7; L ~ U  255.255.255.0 

& u d  4 9~ awolnlnunlw & u o u n ~ 3 ~ i 1 9 9 ~ 4  1k . l  ndau9 iu~u9!m3.~ l~m TP Address ah Class C IP 

Address 203.150.154.0 Net Mask 255.255.255.0 ~O~MU~UFI~IU<I d3I.l Host ED 1 f i ~  8 %3 (Gfl 

o~ndmd Net Mask 1374 0) &;u W ~ 3 U 4 1 U i t f l U l 5 t l ~ 7 l O l  IP Address d Y%i~nd-iuliir;El 

m~osnnlrw'?mof d1.1~ IY &u i  203.150.154.1 ou& 203.150.154.254 sau 254 m4ss 

203.150.154.0 &IL~&~Iu, NetwarkName (Yijr i i Id~~ond~~) 

a d 
203.150.154.1 ~l~nd~tll$n"flnouw'a~m~f m7nw 1 

A d 
203.150.154.2 ~lond~u%$fl"urnouw"a~m~f ~ ~ T D ~ M  2 

203.150.154.3 L I B ~ ~ ~ U I ~ Y < U ~ O % ~ W " ~ L ~ O ~ L ~ ~ D ~ ~  3 

' ... 

203.150.154.254 ~~o~d~ulXfiunouw"almo; i n t ~ d  254 

203.150.154.255 L ~ M  Broadcast Address ~laiiildaaondiu) 

ainhnriist;o:~i;uii Class C IP  Address f f ~ a l n ~ ~ r n ~ ~ ~ n d i ~ ~ ~ n " ~ ~ f l n s d  

nouw^?mo;~14~ !&f4NllR 254 m h 9  U I ~ ~ ~ U U ~ ~ U U  Net Mask InuGuiBu~iu~uuPnuoq Net 

ID 6 &  I ~ U U F ~ D ~ I U ~ ~ V  IP Address %%nu l<u ns6khod19 IP Address 203.150.154.0 (Network 

Name) Net Mask 255.255.255.0 ~U~~I~L%.IUINY~U~~~I 203.150.154.0124 IUdD4Oln?J 

;luau Net ID 24 ~n$uioq n;dYKii 

mruon IP Address Q E & O ~ Y O ~ I  Net  Mask U-IM~UITIUO 891~WOZ1~W51Ujl 

~ M U L ~ ~ U  Net ID I L ~ S ~ ~ U ! M U L ~ U  Host ID 
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d?uidu H O S ~  ID I Y ~ I ~ L I  ~ C I Y I J ~ A O ~ ~ I U ~ B Y R  

4u IP Class N U ~ P ~  0 0 4 q '  2 IP $lirnlnxnlaii n"s hi H O S ~  ID i$u o Mun 

a&unilL8u dn m?odlu (Network Name) Linr~3d Host ID tau 1 MUR i)& 

z~fl4l l fh Broadcast Address 
9 A ,  

Classless IP ~ddress  I U ~ ~ X I O M W ~ U U I ? A ~ $ I + J &  R ~ I U ~ U L I J ~ D ~ ~ U ~ ~ L L B ~ ~ I U  IP 

Address iiUV A ~ U  Class A, B, C 1do.loln ~ l ~ 7 ~ 4 1 ~ d ? ~ l l l n ~ ~ 6 ! d  I D I ~ ~ I ~ ~ * U ! I ~  Maln i 3ud  
d 4 u d d 4-4 

iwnon ~ ~ o n ~ ~ ~ ~ i ~ ~ I i n ~ u ~ ~ s r ~ ~ i % ~ i ~ i n i ~ ~ ~ ~ u o s a ~ ~ ~ ~ $ ~ o ~ ~ i ~ ~  fii?uo.iu?smx6oniiu IP 

Address $Flu%; IP 1flu Classless m"o~lwawu"muo4 Net ID ~~$lLf l~~04Lfi~Fi l  8, 16, 24 ( r ~ i a r a  

Class A, B, C) ?IflFiFI?d TRUOLISU~IIR~ ~ ~ ~ ~ I U R ~ I U ~ B . ~ ~ I ~ T J ~ ~  !k0d141Pi¶4 n"l 

203.150.154.0/24 L ~ M  LLLIU Class C Net ID 24 GFi t f l ~ ~ ~ ~ ~ i ~ l ~ f l l l ~ f l d l ~ ~ ~  254 b ~ j 0 4  bl i~lf l  

i~nri~us~u~u9$n'Rouw"aLma%"~~u~ 100 m404 rnlnsnuon IP L A ~ U  Classless idu $ $ L ~ I u  
203.150.154.0/25 t 7 1 0 ~ 1 3 f i l i ~ ~ ~  ~ e t ~ a s k ! # d ~  1111 1111 1111 1111 1111 1111 1OOO00002= 

255.255.255.12810 9 z L ~ ~ d ~ l d 3 ~  Host ID O : A R ~ S I W $ D L I ~  7 GFI tll%J?561~1?dbb~fl~1~1R 27 - 2 

= 126 I A f 0 9  

2.3.7 B d f l ~ d d l ~  ~ ~ ~ 1 1 4 8 1 1 6 ~ ~ ~ a ~ ~ a " 0 f l ~ # ~ ~ 1 4  
A i 

Gateway ~ ~ ~ ~ ~ O P R O U ~ ? I A O ~ P ~ L ~ ~ O ~ I U ~ ~ ~ ~ I ~ ~ ~ ~ I U  0 z d 4 $ @ ~ a ~ q 6 u ? ~ i u  
i d  J K 

Q 2 IP Address 'uu!~) l!n.$i 
u d r  d A d ~ u 1 n n s p i n $ ~ q a o ~ n ~ n ~ o ~ o u 7  Iu1dn~mlosiiuu'1%~9nl~~i qdnsolsuGu i i u n i ~  Gateway 89 

~ I ~ A ~ ~ U ~ ~ F I U % ~ ~ F I D ~  n'f~tgu gdn~4a"oni#u;rn~~ (Router) $!A A R ? o ~ ~ u % u ~ M O ~ ~ ~ P ~ ~ I ~ ~ ~ ~ W *  
: d& B Y ,  

o7.ru-u nnorn~laoud~~znii~wmuq m!oiiu Twuniff'u gdnr$ Gateway A M ~ I ~ ~ ~ U A D ~  iju 

gq~uniwi 2.5 

Network 1 Network 2 

PC PC PC 
Gateway 

B mwi 2.5 L ~ R R . ~ ~ ~ J T B U ~ B  Gateway U89lf4 2 Network ~ 6 1 . l h t f q  
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" d  d 
~ d ~ m ~ d m l n t j  ueamri~oudo~umosLurnn~:ib~?~siiun~u9u iia:iigdnr6 

4 A 4 A d  
Gateway 6 3 ~ ~ 4  ~ o u ~ ~ ? ~ c ~ @ $ u ~ ~ I ~ ~ u L w o ~ ~ ~ w ~ M L D ~  Gateway Y ~ . I $ B I O ~ ~ W U ~ Y I I ~ U  

B 
~irewa11 $ 1 ~  ~ a d i ~ ~ ~ i d n 5 0 ~ ~ 0 ~ n d ~ . u " ~ ~ ~ a r ~ ~ n  f i0~~0:d~d0~~0~~innaiunla~m%1"uBpdio~ 

a ~ d l k i i  
9 4 1 

Gateway % I ~ u ~ R ~ s ~ D ~ Q ~ ~ P ~ ~ M ~ ~ ~ ~ ~ ~ Q ~ ~ I U % J I ~ ~ ~ I  2 R?OZ~IU I~LI Gateway 

o-b~iid~ul~oudniiu~Rio4~uiwi1du ~~P:$~Iu-Ju  IP Address ~ d i i i ~ $ i ~ ~ u ~ n ~ o i i u d l j ~  

ciooa 

qdns&iinndumd (Router) ~dndi~uiqdnmf Gateway D:lduifl&a 

noaw'x~sr" n'fogdns&a"sn~n'um~ 1148 ~ ~ ~ t e r  8 l A  ~0ut.r ~ ~ u ~ d n s d ~ a w x i  oonin~~xf1 
V A T  d d  d 

l ~ ~ i ~ u ~ ~ r r s ~ o ~ o ~ n ~ z w a ' ~ d ~ n ~ ~ ~ i e r  Tnumwx Router I R ~ O ~ I U ~ U ~ O S I U ~ ~ ~ ~ : ~ D ' L I ~ " ~ U  

9 c ; r  
Router ~ i o f h ~ u ~ l ~ ~ d i $ ~ e ~  iu10.1 ~u?~nuinn~a'o (forward) 6 y n  o ~ n n ? o i ~ u ~ u $ s  

l d & ~ n m f  o d i u ~ & i m z 6 ~ ~  Id Ida~~aiuo~!diiP~R'Muiudn1uwi91'ldi~R Router s z d ~  

orj ium3oliiuIu'liounii in loJiu r i u ~ ~ i i u i ~ o : r i t C o ~ a ~ n ] ~ ~ ~ I m  inuiairaioln 

lr~oy~i%snl#ump (Routing Table) Llll: O ltl ~ Y O M . J ~ P I O ~ I # U W I ; ~ ~ I ~ ~  Router ~ d ? $ m l  
2-2 

(algorithms) ( ~ I U ? ~ U ~ I ~ I P ~  ~ ? U $ ~ ~ % U L V - I I ~ U O ~ ~ ~ U M I ~  D I ~ ~ ~ ~ U Q ~ ~ ~ ~ O ~ L ~ U W I ~ M ~ W ~ W G O :  

r iabpin ld  ( ' iunsi~~vn~in'onx~inni i f .pd~) ~au&ldld? b~nuuGu~wa~i4m~das 

dlu Router ~ ~ I u ~ ~ T ) ~ u ~ R ~ u ~ ~ I ~ ~ ~ ~ u w ~ ~ ~ ~ ~ ~ I u M ~ ~  

2.4.1 Domain Name Service (DNS) 

r n l o ~ ~ o u ~ ~ ~ ~ o i ~ i n ~ ~ ~ n ~ & 8 0 ~ ~ 5 ~ 1 ~ ~  ~s~uum~oi~utulnoi i im~u wi f i z i 3  

~zn'o.l!m~ IP Address (ddi041&7fi~)  ~ ~ ~ S Z C ~ Y ~ O ~ O ~ S ' I : W ~ ~ Q I A ~ O ~ A I ~ ~  9596 IP Address 

bdu~ih ~ ~ ~ u I ~ ~ u ~ ~ H ~ & ~ I L M ~ ~ R $ ~ H ~ u I ~ ~ ~ L ~ ~ ] ! T ~  (Web Site) did7 1~~m3&=i'& idu 

~ d d r e s s  innilflu k d  mn:iiisruu DNs Domain Name Service MPD DNS ~du~zuuuo~ 

Address 202.44.204.80 I~u!&J 
d 'Yd d m s ~ ~ d a ~ ~ i t l ~ e l m w l ~ ~ d u  IP Address Bunii  Forward mapping anudnssina~ 

www.school.net.th I#lSu iP Address 202.44.204.80 ~ t e n l 3 d n s o l n  IP Address $ W Y I $ U ~ J  
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~s~&?flflil Reverse mapping i d u l l d n ~ ~ ~  IP Address 202.44.204.80 idaSu%nland n"o 

www.school.nst.th Tnr ~ l l h u o a  DNS 8 o a ~ ~ n i n r n r s p l ~ ~ u n a " ~ n ' u ~ n r ~ w ~ 1 ~ ~ i ~ u G ~ ~  avo4 

sruu Unix (Unix File System) h!innl~umwii 2.6 

fll~i 2.6 LLaW 9 f l 1 4 L d 0 ~ 1 % ~ 9  root 'V09 Domain Name Service 

uuqn Ao root m~bil iuni i  . d ~ u i i  nom (dot) n?apn i ~ h i t ~ m n d ~ n a . n d  tap level domain 
d 

1m~dou18n"a second level domain M U I ~ ~ I ~ I ~  ~idil: Tnun (Node) HWI'~~!&I!~Y 63 ti?6n111 
=l d Y ~ ~ a r d ~ u o ~ ~ ~ c i a z ~ w u ~ ~ ~ ~ ~ ~ a ~ f i ~ ~ ~ ~ ~ ~ n ~ o m n n ~  W ~ I ~ ~ ~ " ~ ~ T F I ~ R I U ~ O ~ U  (Domain name) PIDJ 

Tnunlnl l u ~ J  &io:drJbiubl~wun&q ~ia:dnu~daun.r:iddd root 1 ~ u l G  dot (.) I S U ~  

B 
1. arpa I~~u~R~PIu%~~%I%~~#~sIH J P J ~ I S I L ~ ~ ~ ~ ~ ~ U  (Reverse Mapping) IP Address 
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A,, m,  dd 

2. -~~LuuM) IP~?&~~Y~  3 W ~ M U O ~  7 I ~ l i ~ u l j u n j i  generic domain t h ~ ~ l n 1 h  
~ ~ : I M ~ ~ ~ ~ W S $ O L U ? ~ I I  gq.rumt~upnnad 2.1 &if 

d u  w A 
3. ~ R ~ U U M U P ~ ? % N ~  2 h E u n i ~  country domain V J ~ ~ ~ U A ~ ~ ~ U ~ ~ I ~ A L M U ~ ~ E ~ M H  

6747 idu th ISU I ~ L U U  ~ U M U ~ ~ L L M ~ M U % I  Thailand L ~ u ~ Y U  
ihdi8u~d~dwiinrhw JYTEY I J ~ ~ ~ ' L J U L ' U % J ~ O  rn~n.iroiun~iuiuiin~d~'~]nitl1~ 

DNS ~ i ~ d ~ u ~ n d ~ u ~ i i u ~ d ~ ~ ~ ~ ~ ~ i ~ ~ o " ~ n ~ ' i ~ n ~ ~ ~ u u  me $16 iYa.ki$.riinri?uaudi3un 

hi1 NIC l f i u ~ n 5 r o ~ u n ? l ~ f ~ ~ ~ 1 ~ 0 ' ~ 1 0 ' 1 f l ~ 1 ~ 9 ~  top-level domains 1ddl~~viUOd~~ IUII~IIL 
zone idu d s:6nn!nu~nuau~iu m r c  (http://www.thnio.nct) 1 3 u & ~ ~ a  top level domains 

B 
VD.1 TH ~?0d5:lVlff!Yl~ i l f ~ & ( d ~ i l n ~ F ~ l l l ~  ncctcc.or.th NECTEC ~d9:~du!bi i l  THNlC 

1ins-a~un~iwiui iR~ou1uft1~~i~f i~~~uud 1 d 1 h r  NECTEC i?Jui$;irn 
p l d w  4 

Name Server ~U~O~?IU?UZ~%OUU~~~I~~%I%M!$ 'Qf I f i l~~l~!dl l t i?  ~ W l U H R I O U  

B 
~ ~ u r o 9 n ' 3 l o . r ~ o ~ ~ ~ 9 o " ~ n 1  Name Server I4L~uato9nou~2LmOT"i~TOd61Lai1 i6~7n~i i  

i 8 u g i u ~ ~ q n r t ~ n i u n ~ r ~ ~ ~ a ~  40 L~zI: IP Address 

Name Server 11i98on!&if!~d 3 f15UWi ;O 

I 

~ d 3 ~ 4 1 ~ 5 l ~ t l f i l ~  

Primary Name Server 

int 

mil 

net 
- 

Org 

Secondary Name Server 

o s & m ~ ~ i l d ~ :  b w ~  

M ~ ~ U S I U N W I ~  

y7nYuSm.j~~?~';oh~ 

a4n=i$u7 

Cache Name Server 
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sa Y d d  
Primary 11PI:: Secondary Narne Sewer r ~ ~ u ~ u I ~ l n ~ l ~ l u b 0 ~ a " U ~ 9 ~ ~ ~ % ~ ~ 1 ~ ~ 9 1 e 9  

d~udliuiui ia~ou iiu ~ I M ~ I J ~ R I ~ I U  nectec.or.th 05 Primary Name Server GB 
d r 

V 

nsl .nectec.or. th ~ba~fi Secondary Name Server 2 1R4D9AB ns.thnic.net L L X  ns2.inet.co.th w 5 

fjqlm51~lJ~sn*09~FITl 1 Primary Name Server 1 i R ? ~ d  Ll% Secondq Name Server O ~ ~ P ~ ? D U  1 

~ n ~ o ~ ~ ~ a ~ 1 n ~ ~ n ~ ~ ~ 1 u ~ ~ ~ a ~ ~ ~ ~ u ~ ~ ~ b 0 9 s ' u ~ ~ ~ 8 3 ~ 8 ~  %nuim$o;r Name Sewer knril?$4 
A d 

2 Wlflm304 P i m a y  Name Server hi 
Y Y Y  mlnro~~u?msudfi y l a h  (Wfl7msonoun'lolu1i) ~ ~ ~ 4 ~ c c o n d a r ~  Name Server 8% 

~w*u~olr~urnr~ldn9~0~~~bwu?i (Single point of failure) R ~ I U L I P ~ ~ T ~ ~ J I I W  j l d  Primary Name 
p l d d  

Server 11I: Secondary Name Server W O L ( I ~ B ~ # $ ~ N U ~ ~ I I ~ U  Primary Oll~UdOP?tl~dWURdlM?U 

~ r u d ~ n a o d  ( ~ ~ ~ u r n ~ ~ ~ ~ ? u ~ o ~ n i ~ ~  osiild Primary Name Server IY~I~~D) ~ ' ~ U L F I ~  O ~ L B U  
Secondary n n ~ ~ $ ~ ~ t r ~ ~ " S b l ? ~ ~ ~ n ~ n ~ ~ ~ ~ t ~ ~  R i m v  A O ~ ~ ~ I ~ T T O U ~ I U G O ~ ~ O I ~ ~ L ~ ~ D ~  

A 4 4 B 
Primary $.lijlunjl Zone transfer ~ l & I n ~ 0 9 ~ 8 4 ~ ~ l l l 0 ~ n u ~ ~ u ~ l u b u * ~ ~ a  qtl l  a'34L?aiwua7 

~ ~ " ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ D ~ ~ I T ~ ~ O ~ ~ ~ % I I G ~ ? ~ I U ~ ~ U  ~O~~nr :uuar i~ td~m~~w"~lu*~Uam*~ 
A 4tJ host ilB& IP Address VOP host $ U ~ J ! d k S l ~ ~ O U I V U ~ 3 D 4  Primary Name Server 9 l n h  

m f o ~  Primary f i ~ % ~ n i ~ d ~ u ! i d ~ ~ ~ ~ a ~ ~  J L ~ B U ~  ~~a:ill~niulr O ~ I ~ I ~ W D U { ~ ~ ~ ~ U  ( ~ u e r y )  

e - , n Q ~ ~ i ~ l a n ~ ~ ~ n i l ~ ~  rp ~ d d r e s s  ~ $ 1 3  uan~lnluiniadLilu Secondary rqwi~ni? 

a9ilu~~~un~uib~mf~4vo~6aio9 ( d n R ~ ~ ? o z $ ~ r n r i ~ ~ u ~ v * ~ ~ a y n 7  3 k7-m) IL~:&~~$oJ 
1 4  81 d 

Primary i i i i O U n ~ ~ u m ~ ~ ~ n O ~ s ; i  11;bmf 09 Secondary ij&lqnhr dfll~!d~%?! 
v Y 

r n s ~ ~ u ~ ~ ~ a k u ~ l ~ p t b a n l ~  host ~ Y I ~ l h  i ~ n 3 1 0 % l h ~ 4  Farnard Lm:. Reverse idu 

$FNfllllwdlJ host in); GFI openmind.neetec.or.th 1P Address 203.150.154.28 o:~D~L&~IU 
4 a glu$oyauos Tnluu necfee.or. th 4 Primary Name Server UBIIRLUU nectec.or.fh (WRB 

~ l s  1 .ncctec.or.th) L L ~ ~ c ~ ~ u \ u ~ ~ u C Q ~ ~ ~ U B P  154.150.203.in-addr-arpa 4 Primary Narne Server 
a ~d A 

~ ~ 4 ~ a l l J ~ e W l  154.150.203.in-addr.arpa (14fl9191~~~pVlm509 nsl .nectec.or.th) Ld~fk ~ U W D  
A ~ a + o s n u 4 ~  rnlnsndu Primary L ~ ~ M ? D  Secondary Name Server i ~ 6 u n a l u ~ ~ l n ~ ~ i  

Y d ,  
Cache Name Server O ~ ~ ~ H U I M I U ~ I ~ ~ O I ~ ~ ~ ~ O ~ ~ O ' A ~ ~ ' ~ L ~ B T " ~ ~ B ~ ~ ~  1h.1 ~0n5lY 

IF 9lfdo M % V F I V I ~ - ~ ~ ~ ~ B ~ I ~  IF ri#aldzw 74 1~7%; Cache Name Server 05du DNS Server $ 
v 4 4  &lurn4a-i4% iuma rnxdin4oa Cache Name Server npii'nu ~ E G I  ww 

o:lk1un'uino~tu"rn1i!i~~a?1~ua uonoino~la' [P Address ~inudn d ~ ~ ~ r i r n a r y  !in: 

Secondary D B ~ U  Request Oln Name Cache Sewer sfla & W rioul$t~dnriuTds~inrauoa$# 

%nums 4 
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knsoc Cache Name Server U E G ~  ~ U ~ D ~ ~ B I W ~ U L ~ I I ~ B  Root Name Server   in"^ 
Y 

Primary/Seeandary Name Server U ~ P T R ~ U U S U Y U ~ R  8~ "." G~i~10.l ~ T I ' U S J " U ~ ~ ~ & U ~ ~ I J  LO Pa 

t73LOIUOd$31~ln) L?tvli  Cache Name Server !&?; iu( i lu~~~l l l  IP Address 01fk0  (nioluma 

Primary n y ~ d ~ a u  or!dowm+o~ Secondary IIMU) L ~ U Q I ~  Root Name Server Ydoun - -hs~~~~  

$2; iuii~.aeuok7 qPi?oci~~o~n~aurnw uonoind ii~rnu1mdmuoonl~Ku~~~~a:v70~1d 
8 A ,  LA&& szQn18u!? lund?un?iuh 1*mn31niqio~os!~rn~'~1!~Gui  I ~ A D ~ O O R  W ~ U W I  

4 

on (dud~lus; l f i l< l  Cache) 0 ~ n j l O L ~ 4 d 3 4 i 3 ~ 7 ~ o ~ ~ 0 9 ~ d L f l ~  (update) 4 ~ ; ~ 1 ~ ¶ . i  (mlufil 

Time to Live) 
v 4 d  
uonn Cache Name Server i i n ~ l u n l ~ l ~ ~ ~ ~ ~ t l i l  caching Wn"nmlnrnafldfuim 

~ 0 U n ~ a ~ b i o 4 m ~ u m t ~ d ~ ~ ~ 1 ~ ~ ~ n ~ 1 4 ~ M ~ ~ ~ 5 " ~ ~ n ~ U f i 5 ' 9 ~  1J 

1 d ~ ~ @ 4 R 0 9 m 3 ~ n ~ ' h  www.sehaol.net.th $0 IP Address DZ!~ ~~lt~.rAozri.r 
4 K I O I B I ? ~ ~ ~  Cache Name Server CllJ Cache Name Server 6 ~ ~ ~ 4 ~ 1 0 1 ~ 1 d h  Root Name Server 

pldu - 
oltllfU Root Name Server ~ ; D : ~ ~ ~ Y ~ ~ ~ u u I - ~ I ~ M ~ Y R R ' I I o u ~ % u  th O ~ ~ ~ ~ I R ~ I I ~ Z I ~ ~ P O ~ ~ I I : :  IP 

4 cr Y 

Address 909 ns.thnic.net ~ l r d l d f d  Primary Name Server %a9 ~ V U  th hf i%I4~1  1 6 3  Name Server 
sr d 1 

iiorriaciioiuif!ll& ns.thnic.net im-~nnioldl4ouq k u n n ~ l u ~ ~ w o u n 5 - ~ ~ ~ ~ 1 ~ l i 1 ( ~ 1 1 a  
# 

TCIIM school.net.th 80 nsl .nectec.or.th ~ l f l l k 8 ~ ~ ~ 1 ~ 1 1 ~ ~ f l ~  ns 1 .nectec.or.th L ~ & ~ ? ~ ? I J ~ I P I D I J  
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Name Sewer !im~1Tn~6Y$o~nd~dX~~11~116Ra0n1d mx~:~i?nl#$~';bunm'u 
4 9- o~mmnn~i;oioo:~immsol~~~uaAw"ua(i~~uo~s~ij~~~u~cIIpdEpd~d~uu~~dnslor?il~d 

9d.W 4 

&l$Ui$r2imrEuu nf DgM3UH~TaU~U~%U~D9fiU~UD:~89~$O%J,61$~U Time To Live 

1r3o TTL d~il?udnynplosnu ila: Name Server &rchifqvnm$u~;hu i ~ d ~ i d ~ & ~ ? r n  

~qnii?fi~~nmsi~daqnimu~6pJ7Guwu~oiQw4 Name Server 0~$oaufl~Zn<~~n15%j11#a!d 41 

u"aynlnlnnioin~?u~w~~ulu1vsa~uq 
Resource Record v~~s los$~ya%pl . j :u~  ~ R I U U L U U ~ L L ~ ~ ~ I ~ ~ U R ~ ~ ~ ~ ~  20 dr~rnwui 

u o  J h n m  host idurn~un6~~ri1~ue~ Resource Record ~ ~ F ~ ~ ~ ? ~ C ~ ~ - F I ~ U I U F I ~ I ~  
~ I ~ A % I R % U M ' ~ ~ D ~ ~ % ~  

I U ~ F I ~ I I U ~ I J G ~  Name Sewer B.14~qild~:mw A ~ 1 0 . 1  Name Server ~ ; I I E ~ O U ( ~ I ~ U  

~onu11u~due;l IP Address &lrnwi 2.8 

40 

A 

NS 

CMAME 

PTR 

HlNFO 

MX 

f i l ~ f ~  2.8 i 6 ~ 8 9 ~ 3 0 f . h 9 f l 1 5  Resource Record d5:kflVl A host www.school.net.th 

fl?7ObHU7H 

IP Addm 

Meme Sewer 

--. 

P o i W  mxrd 

Hwt infor~mfim 

Mail exchange r e d  
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bi!ornaJ!d&l Name Server &401pd5~in11 PTR 1R$B.l Name Server '?IO:RBY 

~ i m u o o n u - ~ l u ~ d u ~ ~ d a  host ~ n u ~ ~ ~ o a ~ d ~ ~ r n u d o ~ l u ~ f l " ~ ~ ~  IP ~ d d r e s s  n t h ~ i u l i ~ ~ n ~ u  

.in-sddr.arpa $%LAHPIS!U~~IW$ 2.9 

f i lwd 2.9 ! l a i f l ~ & 2 ~ ~ l W l 1 3  Resource Record d5 :~n w PTR 9LD9 host www.school.net.th 

d L U ~ O ~ U W ~  Name Server B d b ~ ~ n d  wnw NS IFI~B.]  Name Server ~ Q : G I  ou A ~ ~ I I J  

ennlnlulduoq Name Server {i t~in14u school.nct,lh ~d ZName Server ? & ~ I R I T U & ~  

Iiu6 ns l .nectec.or.th ban- nd.inet.co.th t 4 f l l ~ d  2.10 

> anst, -t NS s c h ~ ~ r .  net. th 

schoul .set, th KS nsl.s=cctc,or.th 

school .net .th F5 ~3Z.inet.co.th 

filP"(d 2.10 blt7~9~30f.il9fn5 Resource Record ~ T E L ~ I V ~  NS 4105 host w . schoo l .ne t . t h  

idornu ?d& Name Server & ~ O U O ~ T % ~ W  CNAME kniaa Name Sewer ilo:nou 
d 

Ci~muoonuiSu~duosm host n" IP Address W ~ U ~ ~ ~ ~ U ~ ~ ~ U ! ~ M ~ O P I ~ ~ G A U ~ ~ I ~ ~ ~ U ~ ~  

d Y W  ~iunYw ~ s s n w i  2.1 1 

> host -t CNWE m . c i s c a . c m  

W W W . C ~ S C V .  ccm cia-sya.clseo.cam 

n i w i  2.1 1 L L T I R ~ ~ ~ O C ~ ~ ~ ~ I I S  Resource Record f l4~ l f1Vl  CNAME VD4 host www.cisco.com 

~ ~ " F I o I u ! ~ ~  Name Server B~4ayndrzm~ MX Name Semer ~ P : P I O U  

d 9 .  
t i ~ o i u n i l n u i l u ~ d u &  host n 73 ~ M ? U ? V  email i d ~ ? d &  schoo1.net.h $14 nuiun?luil  

61ds~~wuiu5i!nnsoGnfi?d$~ pang@school.net.th { ~ F I  wxr iuoa$s~dh~~~f  09 

user.school.net.th gqnlwi 2.12 
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lusz -t L cig-sy3.ciaco.cc~ 

cio-sys.cisco.cam A 192.31,:. 130 

:* host -t 6 r;t~.c~sc@.cum 

h-m. ciaco. ccra C W  cio-sys .~=iacu.cesm 
cia-sys.cisco.c3rn A E92.31.7.138 

z kast -t FIX seh~ol,. n t t  . th 
schaol.nrt.th Wt 1 : ~ s e r .  scbaal . r e t  . tP, 

nlwd 2. I2 bl~~9kl0~14m3 Resource Record d7:lnVl MX 

d A  81 9 4 d d Y  
noplw"asmo~n%piusnisq1wsi197 I G ~ U M ~ B J B U ~  oGun;ji Sewer fiinsoquYu 

IN"u?msciuln 8o:iiuniiigu sewer uewirn5h idu X~lnYuirnsw'u&~b.nu i?il:dunii d u  

Print Server 87%h?m'5%J-d4 D W M X I I U ~ L $ ~ ~ M S D ~ ~ ~ ~ ~ D E ~ U ~ ~ ~  Mail Server ~ ~ l l ~ 3 l ~ D ~ ~ I J l  

%~u?m3a?nm~Fl9 Server ;o~i?uni> %Wil~~n'(Client)  ~ D ~ I P L ~ U  WWW (World Wide Web) 
A d .  9 2  9 4 A d w 3 o . l w ~ l n u l ~ l ~ ~ 5 ~  8 W E ~ f l i 1  Web Sewer 4 . l f l ~ ~ G ~ ~ d k l 3 f  ~ $ 1 4  Apache Web Server, 

Microsoft Internet Information Server (IIS), Netscape Enterprise Server L ~ U ~ W  T ~ u  Client 0 ~ 5  

el(FId&iL3$6$ld Netscape NavigatoriCommunicator H?O Microsoft Internet Explorer l f l ~ i u  Y 19 

d.A d 
i;i?ufl4~dpill?Wl~h Client ~ 8 . 1  WWW 41 Web Browser ~ninUN:niriii~iuliu~d~:~unii 

4 u 4  
client-server i j h ~ u $ t l # u i r n ~  im-~nhnu-rlau~rnr i ~ ~ o . r ~ o ~ ~ ^ ~ 1 n o & t w " 4 ~  Y ~ ~ I I ~ I u A F I - I  
i~o-n"eqa?h Client N% Server O ~ ~ ~ I R O L ~ ? P N ~ ~  OIO~~UI~~~~OPO(~I~I?I& I ~ U  1fl$€14 

d d  4 9 d d  
nouw'ainori~rasnus B I Q Q E ~ I H U I W ~ ~ U  Print Server ~ I M ? U S I U ~ ? U W ~  A I ~ A ~ U  Client 9104ih 

4 A 9 d d  
i r n ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ s ' Y s i 4 0 ~ ~ 1 1 1 ~ ~ 1 ~ f i ~ f 0 ~ ~ d  i w ~ o s n o u w 4 a r w o ~ ~ ~ % o ~ ~ ~ u a ~ u 0 1 ~ ~ 1 ~ ~ u 1 ~ ~ e l u  

d w r  d 
sewer l i~n?una~u~ ~1u87A iiazoioii client uoacIuiu7 adlu~n&s~ffu~6unl~ nu  ~nso.1 

i~oadTnu',i duih File ltn: Print Server i ~ n r e 1 o i j l l ~ ~ i m r u u 0 ~ ~ 1 4 ~ i i ~ i u ~ 1 u i ~ ~ ~ ~ d  d l  
9 A d  

~~u-inidu Print Client i i m ~ k ~ ~ ~ u ~ " I d ~ a i a u  Print Server $ ~ ~ ~ I ~ I U O ~ U U ~ R + O P L ~ ~ U ? ~ U ~ U Y G ~  
9 4 d  

Bind (Berkeley Internet Name Domain) I f i ~ % 0 d & i ~ 3 i $ ~ l ~ ~ l ~  b d ~  DNS Server 
I I $ n 4 0  d d 

(Domain Name Service Server) ~ ~ ~ ~ u ~ ~ P ~ ~ I ~ ~ u ~ ~ ~ ~ I ~ ~ P I I ~ ~ D ~ I u ~ u ~ M o ~ L P ~ w  m~51cdd 

oduum?oiiu5uinnii$mSu~zi~~l$ IP Address ( I ~ U  202.44.204.9) L ~ ~ ~ I ~ ~ I J I ~ ~ I I Q ~ B ~ ~ v ~ u  

B idu w.nec tec . a r . th  iI4 ~ ~ I ! & u " € I . l ~ l f ? ~  DNS Server 1 ~ d l ~ l d Y ? ~ l l d ~ 4 3 ~ ~ ~ 1 9 ~ 0 ~ ~ L ~ " U  IP 

Address GUAOS 
2 

v F I Y I & L ~ & ! ~ ~ M u Y ~  DNS Server t U  L~'APIUUIW(OII~ ~%JIR?O~IU$ULMO~L~~~$U 
u d ruw 1 

ynu~ninuiriiu= r~n:aodki?i B ~ D  F ; k i i i W  u n ~ w l r n u l n i ~ n i u % ~ ~ n ~ ~ ~  BW Gwuiuu 
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~ ~ ~ U V l l ' i Y i u 7 6 ~  Berkeley $ u f ~  California ~ ~ : ~ Y I R E ~ N ~ ~ O I U % I  ~ ~ t . l ! & ~ l l ~ ~ ~ t h t l ~ u o l n  

y z ~ ~ a r r ~ ? ~  ouzc~?oi!i?u 4.8.3 T i ~ l l ? l $ ? ¶ J f l l 5 1 1 ~ ~ ~ ' $ ~ 0 l f l  u i A  Digital Equipment 

Corparation ( g i l ~ f l ~ & l  u%Tl Cornpaq Computer Corperation) IuI~D;%.~ 4.9 Lia: 4.9.1 

WfiQlnIfU~ n"?urnr~~¶Ji7~ W Dl f~¶J?.d 'T l  Vixie Enterprises ~IM%II~O+%A 4.9.2 IIFI&iiuii411@i 

&ldukiuln ouo'dng¶h (nmnu 254 1) !n"%Jfl?l ~fiufTyumfl Internet Software Consortium 
9 2  9 d  @ 

BIND ar?u7ro$l~ulYI?nadu81'9 DNS Primary, Secondary LLBE Cache Name Server 

2.4.2 Web Server 

Bopljundijlna W !A i l  www i f i u u o ~ w ~ ~ n ~ u d ~ ~ a i % ~ a ~ i ~ ~  i~a:$+riul~wf 

~~~u~~nlurn?osjiu5u~wofifim!d~ia"a msl$u?ms www o-ia49 www server (uisti 
p l r  d Euni7 HTTP Server) Tljmn~u Apache WWW Server &CRY R ? T I ~ U % B ~ & I  WlliW Server 

d ~ $ ~ u n w i ~ r n u d ~ ~ I u ~ a f i  im~o~ndi?n'srn3oT"14 www sewer ~ i u u d ~ m s t h r l i ~ ~ u n v  
A 1 

de6ynuuu SSL inu'l laodk~~S  ache I ~ O R ? I U ~ ~ O R R U M ~ ~ W  

A d 9 www sewer mwdnio-d141ud port 80 ( ~ ~ i t ~ ~ ~ i d ~ u u ~ S u  port sunb) 5:uu 

Unix M?O Linux d1~11140&fim55~if4 WWW Server UI$NYB~'LLA~ I ~ E ~ T U U I ~ ~ ~ Q L I ~ U  

Apache 
r g ,  u ~lflmum~la" SSL WWW Server o:??191u$ Port 443 (Default) ml%$ SSL ~:i?l& 

rnr$.r$o;sls~~i~s WWW Server 6InE WWW Browser Qrn3i'UY131% B l~ l l n$4  WWW 

Browser a~f la SSL Web Server I A I R U E U ~ I ~ ~  https://<~0~$09>/ $4.lmPljllfh hnps IIMU~ 

Q E L ~ U  http L Q U ~  nY114 Netscape Browser q : i i $ d ~ ~ i 1 ~ ~ d ~ 1 1 q y ~ d 1 q 4 7 ~  I ~ B L & ?  d h i ~  O ~ I ~ U  

SSL q q 6 ~ ~ $ ~ ~ ~ ~ d ~ ~ d ~ f l " ~  Imm~~~!ndu<if lBu~ii~iu~u~wum SSL m5d9$ayn~~ij~131~ 

daow$un<idn5 
X Iuilog GIJ Proxy/Cache Server im51+~1ud~~wiwn~uu1n~u iwn:nirn~nh 

PmxyiCache Sewer I U L ~ T ~ ~ L O ~ ~ ~ T % E ~ ~ U I U ~ I ~ ~ T : W ~ ~ ~ U ~ ~ Z B J I ~ ~  A ~ ~ ~ i i u l d h d ~ ~ d i ~ ~ ~ ~  
d 4' #snn ~ ~ a ~ C ~ i ~ l ~ ~ ~ d e l n ~ ( u ' o y ~ ~ # ~ ~ i a v p d    do to in ProxyICache Server n-ainriid~dkel 

d 4 d B B d 4 ~ y  a w 6 ~ ~ o ~ i j n ~ 1 u ~ ~ ~ n 1 ~ ~ k w u w ~ ~ ~ ~ ~ q n ~ ~ u b i ~ a ~ ~ n ~ ~ ~ ~ ~ ~ d ~ ~ ~ ~ o y a k 0 ~  ila-ozmuin~ui 
V U  4 A 4 I dd $a 'ounmid  LDIY? ~um+osi?u ~c9umumsnsqniiuins~qau7 uIiun~o;aiwm;on 

PraxyiCache Server i ( ~ ~ ~ 1 4 ~ ~ a d i j ~ ~ u ~ ~ i ~ 1 ~ f i ' ~ 1 ~ n 4 0 c ~ n i ~ u ~ u  ~~nsoen~dio-w~lnl i i  

mn@iYmm540r?ndlrl; ~ u " ~ ~ ~ i n i ~ u ~ ? ~ l d ~ d b ~ w p i ~ u % ~ ~ n  ~mlnrnnwqu RELOADOIR 

Browser !$i 
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~ ~ f l ~ l ' i 9 1 ~ 9  ProxylCache Server 

I .  ~ 3 7 8 1 ~ 1 ~ ~ ~ 7 4 ~ ~ 9 1 j 1 9 ~ 1 ~ ~ 1  Proxy ?h Cache fh<1 Proxy ~ L H R ~ ~ ~ T I ~ s ~ ~ L ~ I U I ~ ~  

pl A 
un Aoi~qidu m~~m~o~~diiu?dLoi.u"oUa~~edm" (site) s7~uilnaro.r;ni1u muAm+oc;n 

a v ~ d  
~ ~ U Q E ! ~ L O ~ L D S  l n ' i 8 9 1 ~ ~ i l d ~ ~ i l ~ ' ~ d l w ~ d ~  Proxy Server fhu$j?i7 Cache ~ L T ( R ~ &  nlsiji? 

dsuibrJ~dinudun!di~a"a9a*fl"er~a~o~ U ~ ~ - - J D ~ ; ~ U $ U  I U ~ ~ ~ ~ ~ U P L ~ ] ~ U . I U Y ~ I D ~ % I I ~ ~ ~ ~ ~ J ~ I X  
4 ,  

m f o ~ ~ n i ~ u  r i?h~oao:d iB~~u i~~~~!a"Rau  ~ w o ~ ? ~ n f ~ s i o ! d o : ? ~ ! a i n ' ~ ~ ! d ~ o ~ % ~ i ~ ~ f i a v ~ ~ ? ~  
9 d 1 Zn uira ihl4dui-k iil;2Ldo-~uni g n u a s n u ~ n z ~ u n ~ ~ u  Proxy/Cache Server M?FIP~OX~ 

Caching Server ~~d~i~wBa~tud%ur!di Proxy YI?O Cache 19Uq 8lGi~dnnm~11~1ujilgU 
pr A d  

Pmxy/Cache Server g30d19 % I J I ~ L ~ I S U ~ Y ~ I Y ~ U ~ ~ ' I ~  JU Cache Server L$U Squid, CERN Httpd, 

Harvest, Netcache, Microsoft Proxy Ll% Netscape Proxy 
d A  Qd 

2. Parent fh Sibling l ~ ~ m s r ~ ~ ~ ~ ~ 1 a 1 u ~ 8 , w ' u ~ ~ 9 ~ u ~ b a ~ ~ u 4 1 0 9  Cache Smer ad 
v u  dY a a d o a  ~ n c l n a ~ u + u v i u i ~ ~ ~ a ~ ~ ~ ~ u ~ i ~ u ~ ~ n o ~ p I ~ e r ! n ~ ~ u  

d 
X I b f l f ~ 4  Cache Server A ~nr)7l l$u~ui~r¶Jfl  Parent-Child ~ ~ ! f l 5 8 9  Cache 

Sewer B IRU A l f l ~  Parent VO4  B O Y I I R ~ O ~ ~ ~ ~ ~ ~ U U O Q D ~ ~ U I ~ ~  B lid B !iz 
4ordn& B i f o ~ l d o i r r  A K-I A Bi; o:ci.rbyn~uldiiu B ~ri&~lrii A QZ 

llln~hyrr&iaa-d~piomln' B 

~ I E I ~  Cache Server A i ; n ~ 1 u i i l l r * 6 ~ ~  IJ Sibling l i ~ m $ 0 9  Cache Scrvci 
I F *  3' 

B 6~m~acan i~uuo~nGf i v~u "~  B u-6 B ?UU voyn;u B ~a:'Idoiu A 61 A 

i ; ~ o : r i ~ ~ ~ a ~ u l f i r ~ u  B ~ ~ d h Y l j i j  B O S ( ~ ~ ~ ~ ~ N I V Y D ~ ~ & ~ O (  A o:Yifa 

1Jw7?$ 
4 0  4 9  

3. Hit 111:: Miss ii141 Hit I% Miss i ~ : i ~ ~ d l m ~ ~ u s s d l m ~ ~ ~ ~  uueinodlu Cache 

Server M?v!%~ i d k  Hit Im:ld$#o Miss ;bQd Hit ~ l n ~ f l ? l u < l  ~ ~ B ~ R ~ D ~ ~ w ~ ~ u ~ ~ ~ o & I ~ I  

i & a ~ l r & ~ f l y n ~ - u i o $ s a  Cache Server d 3 ~ $ ~ + i d  Miss I ~ ~ u ! ~ ~ u w I ~ P ~ T ~ ~ J %  Cache 

server ~ d u " s ~ a & o i  

2.4.3 Simple Mail Transport Protocol (SMTP) 

SMTP &~f!u~fl~j%mnoilw a'nw""l~un1sr'~rain~ai~~~wuit15~dn~~oid"n~lu 

rrnf~9i-1uzwr~a;lGa (UQfl9lfl SMTP i% X.400, CC Mail, Microsoft Mail) SMTP Server !!%Id 

0'4 9 ~ l n i n r l i u  im:i;dr:Zntn~wq.r sendmail a1ui5ndoat*m~~n$!id5:~~$1m1~ r 9 u m t o ~ i q  
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i d 
Sparn E-maii I ~ ~ & ~ ~ ~ ? ~ ~ ~ ~ U B ~ ~ U I U ~ ~ ~ ~ W ~ O ~ ~ ~ D I ~ ~ ~ R ~ D ~ W W ~ ~ P I ~ I T D ' U ~  Sparn E- 

Y 99 
mail uisun?u y lamu 

d d  ' 
SMTP Server ~ l ~ ~ ~ b l ~ ~ d ~ ~ ~ M ~ l ~ ~ 1 ~ f ) ~ ~ 0 ~ ~ d ~ ~ d 1 ~ ~ 0 ~ 1 ~ ~ ~ 1 ~ 0 4 1 ~ 6 1 ~ ~ d  0 ~ 1 4  

Id3 rn f l~a  SMTP (Simple Mail Transport Protocol) ~ l f 7 ~ d  Q ~ ~ ~ R I ~ S ~ . ~ ~ ~ ? U ~ ~ ~ D R M % J I U  

5 ~ i n ~ s ~ G n i ~ : n 4 1 q ~ ~ q ~ d a ~ ~ ~ p d  ssiazndaumuo~i POP/IMAP Server (I+$unirdiu 
d 8 

nn~uiu5i8nnsoini), SMTP Server ($4lurn~?lil~a:$~onnuiu5~~nw5~Gna0 .asmooad 
d 4 B d 2 A 4  d 4 d  

p r ~ w ~ ~ w " 3 l n ~ 3 l n 3 ~ 4 1 ~ ~ 3 f l " ~ ~ ! ~  ~ 1 a : o : ~ t h ~  User Mailbox J ~ ~ ~ U W ~ P ~ R ~ ~ ~ M ~ ~ ~ P I P W M X I ~ U  

~ ~ ~ n ~ ~ 0 ~ n d v a 4 @ % 6 P i i l z n u  nuun^<i hvd?u.nu A ~mmso:d.ron~lnu 

tilrtnnrau'nn' Y d~~doudod'lu ~u'3umu B f;n"o.ll?unld7b~n E-mail Client I ~ U  Netscape 

Mail, Eudora, Microsoft Outlook I I ~ ~ ~ I R N U I U ~ ~ ~ L ? U U I ~ ~ U  IUdElfl~d~ Send T d ~ i s n ~ ~ f q ~ . i m ~ ~  

d9onwlnua~u&.i!d SMTP Server U B W ~ ~ U ~ ~ U  A d4h15:EI~ r d ~ 3  E-mail Client IU 
fl?&l SMTP/Outgoing Mail Server ~ ~ 1 0 4  + % i 9 m ~ i  2.13 

V V d  ido SMTP Server U O ~ I ~ ~ ? U . I I U  A 1AYuo~nuiooingla no:iimsms?oyh 

Eio.rmrdqldBsln~ bm~ri?msnr?onou DNS M x  record v O d ~ R ~ U U i u i ' n q ~ d ~ d  SMTP 

Server dmumahln O I O I @ ~ I ~ ~  host MO~YDU?AIFI.I gm(i19~du &@%!aw~ixh?di~ 

ott@school.net.th ~ U l l ~ t l 5 3 O ~ O U N l  MX UO~IRIUU school.net.th Y ~6.lmwd 2.14 
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d 4 
nriiQ;oad¶.l~l MX Record a 0 4  school.net.th +!dWIRSO.I user.school.nef.th 

SMTPServer urer.rehool.net.th 
aaa plw du Piold tWtunll M x  Record ~ f i l f l k  ~ ~ S ~ E ~ W I ~ I I L J ~ ~ ~ J  Priority 8 O U n i 7 f i 0 ~  l?lnn04ll$i?g 

flgm ~ ~ ~ m & t 4  server c%i?lnn¶fU !Yli#l.nu fi~~:'l$62h!d 6 3 i 3 0 i 1 4 6 4 n l ~ i  2.15 

# Rast -t nx rnr..com 
CPA. c m  mil  is handled fpzi=IOJ by xil. y;rs,er. c m  

cm.cm mzll HS haadled [pri=30] by a l f w 2 . m ~ f r . c o a a  

~ I Q I U  T I = ~ P ~ Q ! ~ ~ X  alfw2.tumer.com LlMU h n ~ f i i  $ ~ d f f l ~ 1 5 f i m 3 3 0 ~ 0 ~  MX Record I$U 

5 Z ~ I ~ & I  l dd  ott@user.schooi.net.th host t mx user.school.net.th i1B73 WTI) SMTP 
d 

Server ~184Gd4 ~ 0 t i i 9 Y d h m ~ n 9  user.school.net.th lFlU 

n r i i  SMTP Server U D ~ I $ ~ . I W ~ U I ~ ~ ~ F I ~ ~  SMTP Server dmu~id& N?D;R~D 

1 nYudgnd$n~ui (~bu user Not found, Quota Exceed) onwu ~ ~ ~ f l u ~ u ~ l r r i ~ ~ n a " u ~ d ~ ~ ~ a i ~  
A m  d 

Inuo:uonh'.rmr]waiia~~qf.p~~~n~~u n o ~ w ~ o ~ s t u i n " ~ W G u n " u ~ 1 4  oinmwd 2.12 SMTP 

server uasnix~ .nu  A u n n o 1 n o ~ d 1 n ~ ~ ~ d ~ ~ i ~ 0 ~ n ~ ~ 1 ~ ~ 1 ~ ~ 1 ~ n i ~ 9 ~ v 0 ~ ~ - 1 ~ a ~ ~ 1 u  A IdGq 

SMTP dmU~7.ldmlnZllBJLb#3 ~ ~ ~ O ~ ? U O R W U - ~ U O I ~  SMTP Server ~ O ~ n i j ? U . r i U d U 1  i 4 1  
M &IW& ~L~~~IuIu W ~ ~ U W U  A L B S A ~ U  I ~ Q ~ ~ ~ ~ ~ R T ~ B L ~ I u ? o ~  SMTP Server 6~ SMTP 

Server ~ O . P ~ T ? O ~ T B Y  O R ) I U ~ U ~ I ~ I U I ~ ~  ~IMUY~B.I$IR ~ ~ u ~ ~ v D ~ ~ u M ~ * J u ~ ~ u ~ ~ ~ ~ " $ o ~ ? ~ ~ ~ ~  
v d d  63nhJbiu % u ~ w G # I u ¶ J u L ~ ~ ~ D ~  user.school.net.th V!IM U I W L ~ U  SMTP Server UOPIWLUU 

school.net.ih A T R I U U ~ R O ~ ~ Z ~ ~ U  Configuration File Y 3) R E ~ ~ ~ ~ ~ I O W  TI U J O ~ V * I ' U I  &J-I& 

*A 2 
<user>@sehool.ne.th ~?06ddl 671&IJ11 ~ I W H $ R O U ~ G L ~ ~ ~ ~  <I%; @TYQU SMTP 

sew, d~~u18oz~di.rn~uiuon~~1~u~s~"uGw !di id$~i~ld 

S M P  Server OEV?ITIU~ Port 25 L ~ U U ? R ~ ~ I U  % t t T l ~ i n 0 d & L ? f d d 7 ~ f ! l ~  SMTP 

Server !i L ~ u  Netscape Messenger, Sendmail, Qrnail, Smail 73LlZ9 Microsoft Exchange uar 
I Y B * d v w  

Lotus Notes % u ~ ~ ~ ~ i l i l ? ~ d  Sendmail % ~ ~ R ~ ? ~ ~ U R ~ P ~ % " ~ ~ U ~ ~ ~ " ~ ~ M ~ I U ~ M L R ? O ~ ~ U ~ M L ~ ~ D ~ ~ ~ R  

i i d s ~ ~ n ~ r n w ~ m ~ n ~ ~ u d o u n " a q ~  ~ ? u o ' 4 n ? l u ~ u ~ ~ u $ u n i ~ ~ ~ d 9 L L a ~ 1 ~ 9 i u ~ a u u ~ ~ ~ i ~  
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sMTP Sendmail ~ ~ ~ ~ ' u I ~ ~ ? ~ ~ ~ ~ R M u I u ~ L ~ ~ w T o ~ ~ ~ ~ R I I ~ ~  UUCP 1Aiau  Sendmail t7lU150 

~ I M ~ I ~ L ~ U  SMTP Server ~ X ~ ' U N A I U ~  T n u ~ u l n u l B  i n ~ o s i ~ u s m $ o ~ i l u ~  idu mtes 
d Y w  

user.school.net.th al9:ilh SMTP Server $~fif l ffd%fl1~~ nectec.or.th ALEE school.net.th 16 Ilaz 
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