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Agenda
� Background & Goals
� W h at  i s C-W av e ?
� T op ology  and Conne ct i ons
� S e rv i ce s
� P roj e ct s and A p p li cat i ons
� C-W av e  P art ne rs
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B ac k gr o u nd
� H i gh  P e rf orm ance  F aci li t i e s Base d R &E  N e t w orks 
O p e rat i onal

NLR, Internet2, Regional Networks
K ey  c onc ep t is network c ontrol at m u ltip le lay ers

� O p p ort uni t i e s t o e x p lore  ne w  are as of  ne t w orki ng 
and ap p li cat i ons re se arch .  

� O ngoi ng ch alle nge :  “H o w  d o  y o u  c o n n e c t  
r e s e a r c h e r s  t o  t h e s e  r e s o u r c e s  i n  a  r e a s o n a b l e  a n d  
f l e x i b l e  m a n n e r  b a s e d  o n  i n d u s t r y -r e s e a r c h e r  
p a r t n e r s h i p s ? ”

� O ne  such  re source  t h at  m e e t s t h e se  re q ui re m e nt s 
i s C-W av e
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C-W av e G o al s

� E x p lore  ne w  are as of  ne t w orki ng and ap p li cat i ons 
re se arch .  

� Conne ct  re se arch e rs t o ne t w orks and ap p li cat i ons 
i n a re asonab le  and f le x i b le  m anne r b ase d on 
i ndust ry -re se arch e r p art ne rsh i p s.

� L e v e rage  t h e  m ult i p le  h i gh  p e rf orm ance  R &E  
ne t w orks t h at  h av e  b e e n f unde d and de p loy e d.

� F l e x i b l e ,  O p p o r t u n i s t i c ,  L i g h t w e i g h t
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What is C-Wav e ?
� A cce ss t o 1 0 G W av e s ( L ay e r-1  p 2 p )

P er p roj ec t alloc ation
� S w i t ch e d N e t w ork

1 0 G E  b ac kb one links
F lex ib le A rc h itec tu re with  M P LS  B ac kb one

� U se r Conne ct i v i t y  Q uali f i cat i on Base d on
P roj ec t req u irem ents ( B W  &  tim e f ram e)
Researc h  m erit
P artnersh ip  op p ortu nity
(Switched Network is preferred over dedicated waves)

� S i m p le  O p e rat i onal M ode l
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W h at C-W av e i s n’t…
� N ot  f or p e rm ane nt  de p loy m e nt s

P rototy p e, ex p erim ent, researc h
� N ot  a h i gh ly  conne ct e d ne t w ork

No p eering with  NLR, Internet2, c om m od ity , etc .
� N ot  de si gne d f or p roduct i on ap p li cat i ons 
� N ot  D e si gne d f or cri t i cal,  non-st op  ap p li cat i ons

Red u nd ant tru nks and  p ower only
� N o 2 4  x  7  x  3 6 5  sup p ort
� …b u t  t h e  c o s t / b e n e f i t  r a t i o  i s  a p p e a l i n g
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C-Wav e  Cu r r e n t S w itc he d  T o p o l o g y

Equinix
L o s  A ng e l e s

W e s t in
S e a t t l e

L e v e l 3
S unny v a l e

S t a r L ig h t
N o r t h w e s t e r n U niv

C h ic a g o

C a l I T ( 2 )
S a n D ie g o

L e v e l 3
M c L e a n,  V A
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C-Wav e  Co n n e c tio n s f o r   S C’0 7
S t a r L ig h t

P N W G P

T D X -E6 0 0

C a l I T 2

M R EN

R e no

C a v e W a v e

C a v e W a v e

R e s e r v e d  V L A N  B l o c k :  2 4 0 0 -2 5 9 9
T e r m ina t e  in S C ine t  L 2  C o r e  S w it c hT h anks to NLR, C E NIC , NS H E , &  S C inet!



© 2 0 0 6  C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d . C i s c o  C o n f i d e n t i a lP r e s e n t a t i o n _ I D 9

C-Wav e  Cap ab il itie s &  S e r v ic e s
� P rot ocols

IS IS
M P LS
iB G P

� S e rv i ce s
E oM P LS  p 2p
S tatic ally  rou ted  IP
L3  V P N ( sp ec ial c ase)
S witc h ed  lay er 2 ( m inim al, sp ec ial c ase u p on req u est)

� P re f e rre d Conne ct i on
G E  or 1 0 G E  8 0 2. 1 q  T ru nk
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P r o j ec ts  and U s er s
� CineGrid
� T ra ns L ig h t
� H o l l a nd F es t iv a l
� I nt ernet 2  M eet ing  D em o ns t ra t io n a t  Ca l  I T 2
� S C’0 7
� Ca v eW a v e @  S C’0 7
� A L S  R es ea rc h  ( U M C-U t rec h t  t o  U CL A )
� H I P E R S T O R E
� E nL I GH T ened
� U l t ra L ig h t
� Cent er f o r A na l y s is  a nd P redic t io n o f  S t o rm s  ( CA P S ) Hazardous 
W e at h e r T e st b e d ( HW T )  S p ri n g  E x p e ri m e n t  

� L S U / L O N I
� I nt erna l l y  S p o ns o red R es ea rc h  P ro g ra m s  U nder D is c u s s io n
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C-W av e P ar tner s
� P ri nci p al p art ne r:  N at i onal L am b daR ai l

P rov id es wav e transp ort and  oth er serv ic es f or th e C -wav e 
c ore

� O t h e r p art ne rs i nclude  CE N I C,  P N W GP ,  Cal I T 2 ,  
i CA I R ,  E V L  and S t arL i gh t  

P rov id e ac c ess wav es, c olloc ation f ac ilities, and  tec h nic al 
assistanc e 

� W e  se e k t o e x t e nd such  p art ne rsh i p s w i t h  ot h e r 
R &E  e nt i t i e s as w e  e x p and t h i s p rogram
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W r ap  U p

� Questions?
� C onta ct us a t c-w a v e@ cisco. com
� T h a nk s to our  p a r tner s!
� T h a nk  y ou!
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