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Project Overview:   
National Taiwan U nive r sity  of  S c ie nc e  and Te c hnolog y  is the  
nation’s f ir st p r of e ssional te c hnic al institu te  f or  hig he r  e du c ation. 
It inc lu de s Taip e i and C hu p e i c am p u se s that e m p loy  
ap p r ox im ate ly  8 , 0 0 0  f ac u ltie s and stu de nts. 
  
The  wir e le ss de p loy m e nt c ove r s the  e ntir e  Taip e i c am p u s whic h 
inc lu de s 1 7  bu ilding s su c h as the  adm inistr ation bu ilding ,  
c lassr oom  bu ilding ,  g y m nasiu m ,  libr ar y ,  au dio-visu al c e nte r ,  
stu de nts’ dor m itor y ,  and the  p latf or m  in athle tic  f ie ld. A s f or  
ou tdoor  ar e as,  sig nals shou ld c ove r  ar e as su c h as m aj or  r oads to 
the  c am p u s and var iou s ou tdoor  ac tivity  p lac e s. 
 

A d op ted  F a cil ities : 
� A D S L  c onne c tion  
� C ip he r iu m  S y ste m s’ Ne twor k  C ontr ol S y ste m �NC S � 
� C ip he r iu m  S y ste m s’ Ne twor k  A c c e ss M anag e r �NA M -A 2 0 0 0 �
� Indoor / ou tdoor  Wir e le ss A c c e ss Point 
� L ong -distanc e  O u tdoor  Wir e le ss B r idg e  
O u tdoor  O m ni-dir e c tional/ D ir e c tional A nte nna 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

D ep l o ym en t R eq ui r em en t an d Co v er ag e 
A r eas 

D ep l oy m en t ob jectives : 
In addition to se tting  u p  wir e le ss ne twor k  ac c e ss p oints in the  

whole  c am p u s,  NTU S T’s c or e  p r inc ip le  f or  wir e le ss ne twor k  is to 
e stablish an au the ntic ation m anag e m e nt sy ste m  base  on the  
c onc e p t of  “distr ibu te d ar c hite c tu r e ” and “c e ntr aliz e d 
m anag e m e nt”. The  sy ste m  c an r e g u late  ac c e ss of  the  wir e le ss 
ne twor k  thr ou g h Ne twor k  A c c e ss M anag e r  ( NA M ) ,  and inte g r ate  
e x isting  wir e d ne twor k  and au the ntic ation sy ste m  by  
inc or p or ating  bac k -e nd Ne twor k  C ontr ol S y ste m  ( NC S )  

 
Wir e le ss ne twor k  c ontr ol sy ste m  not only  ne e ds to e f f e c tive ly  

p r e ve nt the  invasion of  u nau thor iz e d u se r s,  bu t also to m onitor  
whe the r  the  c onne c tivity  be twe e n NA M s and A Ps is op e r ating  
nor m ally . In addition,  the  sy ste m  shou ld be  able  to instantly  
m onitor ,  m anag e ,  and r e c or d on-line  u se r  statu s of  wir e le ss 
ne twor k s. 
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F ac u ltie s and stu de nts r e q u ir e  ne ithe r  c hang e  the  c om p u te r  
se tting s,  nor  install e x tr a sof twar e  whe n u sing  wir e le ss ne twor k s. 
In othe r  wor ds,  the  wir e le ss ne twor k s c an be  im p le m e nte d on the  
e x isting  inf r astr u c tu r e  and sam e  u sag e  habits withou t sac r if ic ing  
the  se c u r ity  inf r astr u c tu r e  and m anag e m e nt m e c hanism  f or  both 
u se r  and adm inistr ator . S inc e  NTU S T aim e d to im p le m e nt wir e le ss 
ne twor k  c ove r ing  e ntir e  c am p u s,  the  m anag e m e nt sy ste m  was se t 
to p r ovide  inte r -se g m e nt r oam ing  se r vic e  in or de r  to le t f ac u ltie s 
and stu de nts m ove  ar ou nd dif f e r e nt z one s withou t the  ne e d to 
r e -log in.  

 
R e q u ir e m e nt S u m m ar y :  
� Pr ovide  a se c u r e d and sim p le  wir e le ss ac c e ss to all 

f ac u ltie s and stu de nts 
� No ne e d to c hang e  the  f ac ility  and u sag e  habits of  u se r s 

and ne twor k  adm inistr ator s 
� No ne e d to c hang e  the  se tting s in the  c lie nt de vic e  or  to 

install e x tr a sof twar e  
� Instantly  m onitor ,  m anag e ,  and r e c or d on-line  u se r  

statu s of  wir e le ss ne twor k s. 
� Inte r op e r able  with e x isting  wir e d ne twor k  e nvir onm e nt 
� C om p atible  to the  e x isting  au the ntic ation sy ste m ,  and 

allows u se r s to u se  the  sam e  ac c ou nt in both 
wir e d/ wir e le ss e nvir onm e nts 
� Pr ovide  inte r -se g m e nt r oam ing  se r vic e  
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So l uti o n s an d Str ateg i es 
W irel es s  A cces s  th rou g h ou t th e ca m p u s : 

With the  g oal of  de live r ing  the  be st c onne c tion se r vic e ,  the  
whole  c am p u s of  NTU S T has be e n c ove r e d by  m or e  than 6 0 0  
indoor  and ou tdoor  A Ps. F or  su c h de nse  ne twor k  c ove r ag e  
thr ou g hou t indoor  and ou tdoor  e nvir onm e nt,  u se r s in NTU S T now 
c an c onne c t to Inte r ne t wir e le ssly  e ve r y whe r e .  
 
D i s t r i b u t e d  A r c h i t e c t u r e ,  C e n t r a l i z e d  M a n a g e m e n t  
� �� �� �� � The  NTU S T p r oj e c t se le c te d a solu tion base d on C ip he r iu m ’s 
NC S  and NA M -A 2 0 0 0  to su p p or t the  au the ntic ation sy ste m s.  
 
The  m aj or  task  of  NC S  ( Ne twor k  C ontr ol S y ste m ) ,  g e ne r ally  
e stablishe d in the  c ontr ol r oom  of  the  c om p u te r  c e nte r ,  is to 
de f ine  m anag e m e nt p olic ie s. NC S  c an su p p or t var iou s e x te r nal 
au the ntic ation m e c hanism s,  su c h as PO P3  and PO P3 S ,  the  m ost 
c om m on se e n in c am p u s;  and the  u nive r sal R A D IU S  and 
L D A P/ A D . M or e ove r ,  it c an sim u ltane ou sly  su p p or t m u ltip le  
au the ntic ation se r ve r s to c ar r y  ou t ide ntif ic ation au the ntic ation. 
Ne twor k  adm inistr ator s only  ne e d to de f ine  dif f e r e nt g r ou p s ( su c h 
as visitor s,  stu de nts,  te ac he r s and staf f )  and ap p r op r iate  
m anag e m e nt r u le s on NC S ,  and the n c ate g or iz e  u se r s into the  
de f ine d g r ou p s to c om p le te  the  inte g r ation of  ide ntif ic ation 
m anag e m e nt. 
 
The  NA M  ( Ne twor k  A c c e ss M anag e r )  c ontr ols wir e le ss ne twor k  

ac c e ss f or  e ve r y  bu ilding  or  ar e a. NA M -A 2 0 0 0  c an wor k  with 
switc h to se g m e nt the  ne twor k  into m u ltip le  V L A Ns and e ac h 
V L A N c an se t u p  nu m e r ou s m anag e m e nt p olic ie s to m ax im iz e  
m anag e m e nt f le x ibility  in or de r  to ac hie ve  the  obj e c tive  of  a 
“distr ibu te d ar c hite c tu r e  and c e ntr aliz e d m anag e m e nt”. 
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I n ter-s eg m en t roa m in g : 
C ip he r iu m  NA M -A 2 0 0 0  assoc iate d with NC S  p r ovide s

Inte r -se g m e nt r oam ing ,  a c onve nie nt f e atu r e  allowing  f ac u ltie s 
and stu de nts to r oam  am ong  dif f e r e nt V L A N se g m e nts in the  
c am p u s withou t the  ne e d to r e -log in. With the  su p p or t of  
inte r -se g m e nt r oam ing ,  u se r s will be  able  to stay  c onne c te d 
withou t c hang ing  the  or ig inal IP whe n m oving  to dif f e r e nt ac c e ss 
loc ations ( su c h as c hang ing  c lassr oom s du r ing  br e ak s)  

 
I n teg ra tin g  ex is tin g  n etwork  f a cil ity : 
C ip he r iu m  NA M -A 2 0 0 0  assoc iate d with NC S  su p p or ts c om m on 

ne twor k  standar d ar c hite c tu r e s. F or  instanc e ,  the  sy ste m  su p p or ts 
br idg e  m ode ,  satisf y ing  the  r e q u e st of  “no ne e d to c hang e  the  
e x isting  ne twor k  ar c hite c tu r e ” f or  ne twor k  adm inistr ator s;  as we ll 
as NA T/ R ou te r  m ode ,  allowing  ne twor k  adm inistr ator s to f it the  
ac tu al ne twor k  e nvir onm e nts ac c or ding ly . 
 
N o n eed  to ch a n g e n etwork  u s a g es  
With the  su p p or t of  IP Plu g  &  Play  f u nc tion,  f ac u ltie s and 

stu de nts c an c onne c t to ne twor k  wir e le ssly  any whe r e  ar ou nd
c am p u s,  withou t m ak ing  c hang e s,  alte r ing  se tting s or  installing  
e x tr a sof twar e  on c lie nt c om p u te r s. U se r s c an g e t au the ntic ate d 
and the n ac c e ss ne twor k  by  sim p ly  op e ning  the  we b br owse r ;  as 
e asy  as on the  wir e d ne twor k . 
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Benefits 
 

E n h a n ce l ea rn in g  com p etitiven es s  
A c c or ding  to a r e se ar c h r e p or t issu e d by  G ar tne r ,  e m p loy e e s

u sing  note book  c om p u te r  with a wir e le ss c om m u nic ation f u nc tion 
have  de m onstr ate d the  g r owth r ang e  of  p r odu c tivity  r e ac hing  1 1  
hou r s or  m or e  on ave r ag e  e ve r y  we e k ,  c om p ar e d to those  u sing  
de sk top  c om p u te r s. B ase d on this r e se ar c h,  an im p r ove d te ac hing  
and le ar ning  r e su lt is to be  p r oj e c te d onc e  wir e le ss ne twor k  
de p loy e d to e du c ational e nvir onm e nts M or e ove r ,  ne twor k  ac c e ss 
now is available  in m any  sc e nar ios su c h as ou tdoor  te ac hing  
ac tivity  or  f ie ld e x e r c ise  that the  se r vic e  of  tr aditional wir e d 
ne twor k s c an not be  r e ac he d.  
 
C rea te e-com m erce op p ortu n ities  on  ca m p u s  
Thr ou g h the  se r vic e  of  wir e le ss ne twor k ,  the  sc hool c an p r ovide  

m or e  inte r ac tion ac tivitie s with stu de nts,  su c h as on-line  
r e g istr ation,  book  or de r ,  e x am ,  le ar ning  and te ac hing ,  on-line  
disc u ssion,  r e p or t su bm ission,  and f inal r e su lt annou nc e m e nt. 
Thr ou g h sc hools’ r e g u lar  se r vic e s f or  stu de nts to inc r e ase  the  
assoc iation with stu de nts,  not only  c an the  c am p u s adm inistr ation 
e f f ic ie nc y  be  im p r ove d,  bu t e -c om m e r c e  and c am p u s 
adm inistr ative  m atte r s c an be  m or e  c lose ly  c onne c te d. A s a r e su lt,  
the  wir e le ss ne twor k  e nvir onm e nt is not only  an inf r astr u c tu r e ,  
bu t also an e stablishm e nt to c r e ate  adde d valu e s. 
 
R es ou rce is  u til iz ed  a n d  a d d ition a l  ea rn in g  is  g a in ed   

The  u sag e  of  ne twor k  r e sou r c e s in c am p u s has obviou s p e ak  
and of f -p e ak  hou r s ( su c h as du r ing  the  nig ht,  winte r  and su m m e r  
vac ations) ,  sc hools m ay  e nhanc e  p e ak  tim e  u tiliz ation to c r e ate  
ne w inc om e  op p or tu nity . F or  instanc e ,  sc hools c an c om bine  
wir e le ss ne twor k  se r vic e s and c lassr oom s r e ntal as a bu ndle
se r vic e ;  m ak e  p u blic  of  c am p u s wir e le ss ne twor k  r e sou r c e  f or  
p e op le  in the  ne ig hbor hood to p r om ote  f r ie ndly  r e lations;  or  
p r ovide  c r oss-sc hool/ r e g ion r oam ing  p aid se r vic e s with othe r  
u nive r sitie s or  hotsp ots to c r e ate  ne w inc om e .  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Provid e a n  in n ova tive a p p l ica tion  p l a tf orm   
The  har dwar e  de p loy m e nt of  wir e le ss ne twor k  is only  the  
be g inning  f or  wir e le ss ap p lic ation,  whe r e as p r op e r  m anag e m e nt 
and f u ll u tiliz ation ar e  the  u ltim ate  g oal. F or  e x am p le ,  du r ing  
annive r sar y  c e le br ations of  sc hools,  if  the  m anag e m e nt sy ste m  f or  
sp or ts g am e s c an c oop e r ate  with the  wir e le ss ne twor k  with the  
ability  of  u sing  it any tim e  and any whe r e ,  the  r e al tim e  p lay e r  
m anag e m e nt or  r e su lt annou nc e m e nt c an be  c ar r ie d ou t in 
stadiu m s. In addition,  r e p or te r s c an instantly  f e e dbac k  the  r e su lts 
of  var iou s g am e s,  or  live  br oadc ast the  g am e s online ,  in whic h the  
wir e le ss ne twor k  has be e n u tiliz e d to c r e ate  a ne w,  c onve nie nt 
living  or  te ac hing  p latf or m s. 
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