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Now that 40GbE is part of the IEEE 802.3ba there will be a 
wid er array  of applic ation s that will req u ire this ban d wid th. T his 
is what historic ally  has led  to the su c c ess of an y  g en eration  of
Ethern et an d  its c u rren t prev alen c e throu g hou t the n etwork .
W ithou t 40GbE there wou ld  be a c lass of u sers that wou ld  
ac hiev e hig her ban d wid th by  ag g reg atin g  m u ltiple 1 0GbE 
lin k s. T herefore 40GbE offers a path to hig her speed  for
this set of u sers.
H owev er,  there is an other c lass of u sers whose ban d wid th 
n eed s will d riv e them  d irec tly  to 1 00 GbE.
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Medium
E n t er p r is e

W eb / S er v ic e 
P r o v ider

L a r g e
E n t er p r is e

Server Farm Environments
Type and Size (IDC 2006 classification)

Small Data Center
3 5 0 -5 0 0  Serv ers
� Supports a small group of users
� Serv ers are remote from pri mary  d ata 
c en ter
� L oc ati on :  small b ran c h  offi c es
� 1  – 2  I n terfac es per Serv er 
�3 5 0 -1 0 0 0  G E  P orts 

M ed i u m Data Center
1 5 0 0 -1 7 0 0  Serv ers
� Supports med i um to large groups of 
users
� Serv ers are remote from pri mary  d ata 
c en ter
� L oc ati on :  R egi on al offi c es
� 1  - 2  I n terfac es per Serv er
� 3 0 0 0 -3 4 0 0   G E  P orts

L arg e Data Center
2 0 0 0  to  2 5 0 0  Serv ers

� Supports th e b ulk  of en terpri se users
� Serv ers are c on soli d ated
� L oc ati on :  H ead q uarters ( pri mary ) ,  maj or 
h ub  ( remote) ,  fai lov er si te ( b ac k up)
� 1  - 4  I n terfac es per Serv er
� 2 0 0 0  – 1 0 0 0 0  G E  P orts

V ery  L arg e
~ 2 5 0 0 0
� Supports I n tern et users
� Serv ers are c on soli d ated  ac ross multi ple 
d ata c en ters
� L oc ati on :  geograph i c ally  d i stri b uted  
( multi ple ac ti v e-ac ti v e)
� 1  - 4  I n terfac es per Serv er
� 2 5 0 0 0  – 1 0 0 0 0 0  G E  P orts

Server Farm Density
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L arg e Data Center
2 0 0 0 -2 5 0 0  Serv ers
2 0 0 0 -1 0 0 0 0  p o rts

Small Data Center
3 5 0 -5 0 0  Serv ers
3 5 0 -1 0 0 0  p o rts

M ed i u m Data Center
1 5 0 0  -1 7 0 0  Serv ers
3 0 0 0 -3 4 0 0  p o rts

V ery  L arg e Data Center
2 5 0 0 0  Serv ers
2 5 0 0 0 -1 0 0 0 0 0  p o rts

Access Access 
L a y erL a y er

Ag g r eg a t i o n  Ag g r eg a t i o n  
L a y erL a y er

C o r e C o r e 
L a y erL a y er

Small Enterprise

Server d ensity  and  I / O  sp eed  d etermine d ep th  and  
sc al e of  th e D ata C enter arc h itec tu re l ay ers

T i er 3  - 7 6 %  o f  D ata Cen ters  ( I D C)
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L arg e Data Center
2 0 0 0 -2 5 0 0  Serv ers
2 0 0 0 -1 0 0 0 0  p o rts

Small Data Center
3 5 0 -5 0 0  Serv ers
3 5 0 -1 0 0 0  p o rts

M ed i u m Data Center
1 5 0 0  -1 7 0 0  Serv ers
3 0 0 0 -3 4 0 0  p o rts

V ery  L arg e Data Center
2 5 0 0 0  Serv ers
2 5 0 0 0 -1 0 0 0 0 0  p o rts

Access Access 
L a y erL a y er

Ag g r eg a t i o n  Ag g r eg a t i o n  
L a y erL a y er

C o r e C o r e 
L a y erL a y er

L arg e Enterprise

Server d ensity  and  I / O  sp eed  d etermine d ep th  and  
sc al e of  th e D ata C enter arc h itec tu re l ay ers

T i er 2  - 1 7 %  o f  D ata Cen ters  ( I D C)
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V ery  L arg e Data Center
2 5 0 0 0  Serv ers
2 5 0 0 0 -1 0 0 0 0 0  p o rts

L arg e Data Center
2 0 0 0 -2 5 0 0  Serv ers
2 0 0 0 -1 0 0 0 0  p o rts

Small Data Center
3 5 0 -5 0 0  Serv ers
3 5 0 -1 0 0 0  p o rts

M ed i u m Data Center
1 5 0 0  -1 7 0 0  Serv ers
3 0 0 0 -3 4 0 0  p o rts

Access Access 
L a y erL a y er

Ag g r eg a t i o n  Ag g r eg a t i o n  
L a y erL a y er

C o r e C o r e 
L a y erL a y er

W eb / Serv ic e 
P ro v id er

Server d ensity  and  I / O  sp eed  d etermine d ep th  and  
sc al e of  th e D ata C enter arc h itec tu re l ay ers

T i er 1  - 7 %  o f  D ata Cen ters  ( I D C)
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Sw itc h  ag g reg ation sp eed  need s in th e D ata C enter
Server Interface 
s p eed  ( G b p s )

Server D ens i ty 1-5  y rs
A g g reg ati o n L i nk

s p eed  need s  ( G b p s )

D if f er en t  c l a s s es  o f  D a t a  C en t er s  h a v e dif f er en t  n eeds  ( a n d c o s t s en s it iv it y )  
in  t er ms  o f  a g g r eg a t io n  l in k  s p eed.
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Sm al l
D C
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D C

V ery  L arg e
D C
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4 0
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7 %

M ed i u m
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7 6 %
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So u rce:  C i s co  i nternal  d ata

Migration  to Higher Speed Ethernet is stronger on SMF than MMF.
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E th ern et S w i tc h i n g  S i n g l emo de Co s t an d V o l u me T ran s i ti o n
1G to 10G (10km links only)
10G/1G C os t R atio

( X )
10G/1G S h ippe d T r ans c e iv e r s

( % )

10G =  18 x  1G c os t
V ol u m e =  0. 6 % of  
T X C V R  s h ipm e nts  

10G =  11x  1G c os t
V ol u m e =  13 % of  
T X C V R  s h ipm e nts  
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h is tor ic al  10G/1G tr ans ition data                               
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SM F M od u l e 4 0 G / 1 0 0 G  c ost in 2 0 1 0

2 0 10
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So u rce:  C i s co  es ti m ates
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So u rce:  C i s co  Internal  d ata 2 0 0 7

Co re Ap p l i c ati o n s  do es  n o t f o l l o w  th e s ame Co s t/ V o l u me 
R el ati o n s h i p
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S u m m ary
� D if f erent tiers of  datac enter hav e dif f ering HSE needs in term s of  serv er 
speeds and serv er density  w hic h determ ine the speed of  aggregation 
l ink s

� For T ier 2  and som e T ier 3  datac enters ( ~ 4 0 - 4 5 %  of  the ports) ,  4 0 G b E 
represents a m u c h b etter c om prom ise b etw een c ost and perf orm anc e
than 1 0 0 G .

� For v ery  l arge datac enters ( T ier 1 )  and W eb  hosting/ SP  appl ic ations the 
need f or 1 0 0 G b E w il l  not b e dim inished b y  the T ier2 / 3  need.  

� A t the introdu c tion of  HSE the adoption of  SMF interf ac es
is higher than that f or MMF

- highl ights the need f or a 4 0 G b E 1 0 k m  SMF interf ac e 
� T he introdu c tion of  a 4 0 G b E SMF interf ac e w il l  not c annib al iz e the 
1 0 0 G b E SMF v ol u m e req u irem ents b ec au se of  the dif f erent b al anc e 
b etw een c ost and perf orm anc e  driv ing T ier 1  and T ier 2 / 3  end u sers.


