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� In 2007, visual networking ushered in the ex ab y te era…
� In 2008 , visual networking is ringing in the z ettab y te era…

Cisco Visual Networking Index (VNI) – F orecast
M easu rin g  I P  T raf f ic G row t h  f rom  2 0 0 7  t o 2 0 1 2
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Video Chat
I P T V

VoD

O n l in e Video
P 2 P  S tr eam in g

Vir tu al  W or l ds
T el ep r es en c e

S oc ial  N etw or k in g
Video M es s ag in g

Th e Cisco V isual  N etw ork ing  I ndex  is an initiativ e to track  and forecast 
th e suite of v isual  netw ork ing  ap p l ications.

V isual  N etw ork ing  is th e comb ination of v ideo and social  
netw ork ing /col l ab oration ( W eb  2 . 0 )  tech nol og ies.  

W h at  is t h e Cisco V isu al  N et w orkin g  I n d ex  ( V N I ) ?
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The Z et t a b y t e S c a l e
1 P e t a b y t e

1,000 Terabytes or 
2 5 0,000 D V D s

1 E x a b y t e
1,000 P etabytes or 
2 5 0 m i l l i on  D V D s

1 Z e t t a b y t e
1,000 E x abytes or
2 5 0 bi l l i on  D V D s

1 Y o t t a b y t e
1,000 Z ettabytes or 

2 5 0 tri l l i on  D V D s

5 E x a b y t e s
A  tran sc ri p t of  al l  w ord s ev er sp ok en

2 0  Y o t t a b y t e s
A  h ol og rap h i c  sn ap sh ot of  th e earth ’s su rf ac e

2 0 0  T e r a b y t e s
A  d i g i tal  l i brary of  al l  book s ev er w ri tten  i n  
an y l an g u ag e

1 7 5 E x a b y t e s
Th e am ou n t of  d ata th at w i l l  c ross th e I n tern et i n  
2 010 al on e

1 50  E x a b y t e s
Th e am ou n t of  d ata th at h as trav ersed  th e I n tern et si n c e 
i ts c reati on

1 0 0  P e t a b y t e s
Th e am ou n t of  d ata p rod u c ed  i n  a si n g l e m i n u te by 
th e n ew  p arti c l e c ol l i d er at C E R N

1 0 0  E x a b y t e s
A  v i d eo rec ord i n g  of  th e al l  th e m eeti n g s th at took  
p l ac e l ast year ac ross th e w orl d

6 6  Z e t t a b y t e s
Th e am ou n t of  v i su al  i n f orm ati on  c on v eyed  f rom  
th e eyes to th e brai n  of  th e en ti re h u m an  rac e i n  a 
si n g l e year

Source: Cisco Visual Networking Index – F orecast,  2 0 0 7 -2 0 1 2
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K ey  Ci sc o V N I  F or ec ast I nsi g h ts

1. V i d e o  i s  t h e  k e y  d r i v e r  o f  I P  t r a f f i c  g r o w t h
2 . H i g h -d e f i n i t i o n  a n d  o n -d e m a n d  c o n t e n t  a r e  d r i v i n g  v i d e o  t r a f f i c  t o d a y
3 . C o l l a b o r a t i o n  a n d  m o b i l i t y  w i l l  d r i v e  v i d e o  t r a f f i c  t o m o r r o w
4 . V i d e o  t r a f f i c  w i l l  c a u s e  s h i f t s / c h a n g e s  i n  n e t w o r k  t o p o l o g i e s  
5 . T h e  s h e e r  v o l u m e  o f  v i d e o  c o n t e n t  m a y  c a u s e  t r a f f i c  “s u r p r i s e s ”

Source: Cisco Visual Networking Index – F orecast,  2 0 0 7 -2 0 1 2
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K ey  Ci sc o V N I  F or ec ast P r ed i c ti ons
Total  I P  Traf f i c 4 4  ex ab y tes p er month  in 2 0 1 2 ,  4 6 %  CA G R
� Annual global IP Traffic will reach half a z et t aby t e in four y ears
Total  I nternet 2 7  ex ab y tes p er month  in 2 0 1 2 ,  4 1 %  CA G R
� In 20 1 2,  t he Int ernet  will be 7 5  t im es  larger t han it  was  in 20 0 2
� The s um  of v id eo will be clos e t o 9 0 %  of cons um er Int ernet  in 20 1 2
I nternet v i d eo 1 0  ex ab y tes p er month  in 2 0 1 2 ,  6 5 %  CA G R
� In 20 1 0  Int ernet  v id eo will s urp as s  P2P in v olum e.
� O nline v id eo will account  for nearly  5 0 %  all cons um er Int ernet  by  20 1 2.  
� In 20 1 2,  Int ernet  v id eo will be nearly  4 0 0 X  t he U . S .  back bone in 20 0 0 .  
M ob i l e 1 . 2  ex ab y tes p er month  in 2 0 1 2 ,  1 1 6 %  CA G R
� M obile d at a t raffic will m ore t han d ouble ev ery  y ear t hrough 20 1 2.  
� M obile d at a t raffic in 20 1 2 will be t went y  t im es  what  it  is  t od ay .  

Source: Cisco Visual Networking Index – F orecast,  2 0 0 7 -2 0 1 2
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Cisco V N I  F orecast  M et h od ol og y  – 2 0 0 7 -2 0 1 2  
Th e f orec ast rel i es on  an al yst p roj ec ti on s f or I n tern et u sers, broad ban d  c on n ec ti on s, 
v i d eo su bsc ri bers, m obi l e c on n ec ti on s, an d  I n tern et ap p l i c ati on  ad op ti on .  
C i sc o al so c ol l ec ts traf f i c  d ata d i rec tl y f rom  a n u m ber of  ou r serv i c e p rov i d er 
c u stom ers, an d  th i s d ata i s u sed  to v al i d ate an d  ad j u st th e u sag e assu m p ti on s 
u n d erl yi n g  th e f orec ast m od el .  
E x am p l es of  th e V N I  F orec ast m eth od ol og y:
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G lobal I P  Tr affi c  G r ow th
I P  tr af f ic  w il l  in c r eas e 6 X  f r om  2 0 0 7  to 2 0 1 2
I n  2 0 1 2 ,  hal f  a z ettab y te w il l  c r os s  the g l ob al  n etw or k

0

2 5 , 000

5 0, 000

2 005 2 006 2 007 2 008 2 009 2 01 0 2 01 1 2 01 2

PB
/m

o MobilityB u s in e s s  I n te r n e tB u s in e s s  I P  W A NC on s u m e r  I n te r n e tC on s u m e r  I P T V / C A T V

4 6 %  C A G R  2 0 0 7 -2 0 1 2

Source: Cisco Visual Networking Index – F orecast,  2 0 0 7 -2 0 1 2
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I n t e r n e t  V i d e o  t o  T V
I n t e r n e t  V i d e o  t o  P C
V o I P
V i d e o  C o m m u n i c a t i o n s
G a m i n g
P 2 P
W e b / D a t a

G lobal Consu m er  I nter net Tr affi c  M i x
Video w il l  b e n ear l y  5 0 %  of  tr af f ic  b y  2 0 1 2

4 1 %  C A G R  2 0 0 7 -2 0 1 2

Source: Cisco Visual Networking Index – F orecast,  2 0 0 7 -2 0 1 2
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V i d eo to O v er tak e P 2 P  by  2 0 1 0

Source: Cisco,  2 0 0 8

1 9 9 5 :Web Overtakes Gopher, FTP
2 0 0 0 : Peer-to-peer Overtakes Web
2 0 1 0 : V i d eo C on ten t Overtakes Peer-to-Peer
2 0 2 5 : V i d eo C om m u n i c ati on  Overtakes V i d eo C on ten t

WWW

1 9 9 5 –2 0 0 0

P2 P

2 0 0 0 –2 0 1 0

Video
C on ten t

2 0 1 0 –2 0 2 5

Video
C om m u n i c ati on

2 0 2 5 +
Gopher, FTP
1 9 9 3 –1 9 9 5

Dominant Traffic Type
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U . S.  Internet 
b ackb one in 2 0 0 0

Th e S c ale of V i d eo G r ow th

N o r t h  A m e r i c a n  
I n t e r n e t  V i d e o  i n  2 0 0 7

N o r t h  A m e r i c a n  
I n t e r n e t  V i d e o  i n  2 0 1 2

G l o b a l  I n t e r n e t  
V i d e o  i n  2 0 0 7

8 X

3 0X

G l o b a l  I n t e r n e t  
V i d e o  i n  2 0 1 2

U . S.  Internet 
b ackb one in 2 0 0 0

U . S.  Internet 
b ackb one in 2 0 0 0

U . S.  Internet 
b ackb one in 2 0 0 0

U . S.  Internet 
b ackb one in 2 0 0 0

U . S.  Internet 
b ackb one in 2 0 0 0

:

:

70X

U . S.  Internet 
b ackb one in 2 0 0 0

U . S.  Internet 
b ackb one in 2 0 0 0

U . S.  Internet 
b ackb one in 2 0 0 0

U . S.  Internet 
b ackb one in 2 0 0 0

:

3 9 0 X

U . S.  Internet 
b ackb one in 2 0 0 0

U . S.  Internet 
b ackb one in 2 0 0 0

U . S.  Internet 
b ackb one in 2 0 0 0

U . S.  Internet 
b ackb one in 2 0 0 0

U . S.  Internet 
b ackb one in 2 0 0 0

:
U . S.  Internet 
b ackb one in 2 0 0 0
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I P T V  V O D
C a b l e  I P  V O D
C a b l e  V O D

G l ob al  Con su m er V O D  T raf f ic M ix
C onsu mer V O D  traf f i c  g rows at a 9 3 %  C A G R  f rom 2 0 0 7  to 2 0 1 2

Source: Cisco Visual Networking Index – F orecast,  2 0 0 7 -2 0 1 2
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G a m i n g
W e b / D a t a
P 2 P  -  O t h e r
P 2 P  -  V i d e o
I n t e r n e t  V i d e o  t o  T V
I n t e r n e t  V i d e o  t o  P C
C o n s u m e r  V o D

W it h ou t  V id eo,  Con su m er I P  D ou b l es b y  2 0 1 2
W it h  V id eo,  Con su m er I P  Q u ad ru pl es b y  2 0 1 2

Source: Cisco Visual Networking Index – F orecast,  2 0 0 7 -2 0 1 2

V i d eo to reac h 8 7 %  of  C onsu mer I P  i n 2 0 1 2
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2 0 0 7

Cor e M etr o A c c es s

Cor e M etr o A c c es s
6  E B / m o 7  E B / m o 8  E B / m o

2 8  E B / m o 4 7  E B / m o 53  E B / m o

Cor e G r ow s F i v efold ,  M etr o S ev enfold
M etr o I P  tr af f ic  g r ow s  b y  a f ac tor  of  7 ,  Cor e b y  5

Source: Cisco,  2 0 0 8

2 0 1 2
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P er H ou seh ol d  I n t ern et  T raf f ic F orecast  – W E  
I nternet H ou sehol d  Traf f i c  to G row A t 4 1 %  C A G R

Source: Cisco Visual Networking Index – F orecast,  2 0 0 7 -2 0 1 2

6  G B

2 9  G B
4 1 %  C A G R  2 0 0 7 -2 0 1 2



© 2 0 0 8  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 . 19

0

3 5 , 000

7 0, 000

2 007 2 008 2 009 2 01 0 2 01 1 2 01 2

GB
 pe

r m
on

th

V O D
I n t e r n e t
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I nternet + V oD Traf f i c  to E x c eed  7 0 G B p er M onth b y  2 0 1 2

Source: Cisco Visual Networking Index – F orecast,  2 0 0 7 -2 0 1 2

1 2  G B

7 0  G B
4 2 %  C A G R  2 0 0 7 -2 0 1 2
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Th e F or ec ast I n P er sp ec ti v e

Source: Cisco analy sis of  m ultip le sources,  2 0 0 8
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I nter net V i d eo S c enar i os

0

1 1 0

2 2 0

A household
dow n loa di n g  3
hr s/ w eek  of  H D

A household
w a t c hi n g  2  hr s/ da y

of  S D

A household
w a t c hi n g  4  hr s/ da y

S D  a n d 1 2
hr s/ w eek  H D

20 GB/month 
c a p

200 GB/month c a p
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H ou seh old  B and w i d th  to R eac h  1 . 1  TB / m o
Household Bandwidth Needs in 2010 (U.S.)

1 x  H D TV
+
1 x  S D TV
+
2 x  P V R s
+
1 x  V oI P
w/ 2  D u al  M od e 
H and sets
+
1 x  H S D
w/ 2  P C s

1 . 1  T B  per M on t h

2 0 1 0

H D T V
H S D
H S D
V o I P

T w en ty  s u c h hom es  w ou l d g en er ate m or e tr af f ic  than  
tr av el ed the en tir e I n ter n et b ac k b on e in  1 9 9 4 / 1 9 9 5 .  
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Th r ee W av es of 
I nter net V i d eo G r ow th

Source: Cisco,  2 0 0 8

2 0 0 8 2 0 1 2 2 0 1 6

I n t e r a c t i v e
V i d e o

I n t e r n e t  V i d e o  
t o  T V

I n t e r n e t  V i d e o  
t o  P C

I n t e r n e t  V i d e o  
t o  T V

I n t e r n e t  V i d e o  
t o  P C

I n t e r n e t  V i d e o  
t o  P C
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G lobal B u si ness I P  Tr affi c
B u s in es s  I P  to G r ow  at 3 5 %  CA G R  2 0 0 7 -2 0 1 2

Source: Cisco Visual Networking Index – F orecast,  2 0 0 7 -2 0 1 2
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B y  2 0 1 2 ,  corporat e t el epresen ce w il l  b e 5  t im es 
l arg er t h an  t h e U . S.  I n t ern et  b ackb on e in  2 0 0 0

U . S .  I nternet 
b ack b one in 2 0 0 0

Tel eP res ence in 2 0 1 2

U . S .  I nternet 
b ack b one in 2 0 0 0

U . S .  I nternet 
b ack b one in 2 0 0 0

U . S .  I nternet 
b ack b one in 2 0 0 0

U . S .  I nternet 
b ack b one in 2 0 0 0
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Source: Cisco Visual Networking Index – F orecast,  2 0 0 7 -2 0 1 2
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Tr affi c  i s G r ow i ng  6 %  p er  Q u ar ter  p er  S u b
T r af f ic  ex c l u din g  P 2 P  g r ow in g  at 1 2 %

1,200

1,7 00

2,200

2Q 07 3 Q 07 4 Q 07 1Q 08
S o u r c e :  C i s c o  S e r v i c e  C o n t r o l  E n g i n e ,  2 0 0 8
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P2P 45%

V i d e o  1 0 % V o I P 3 %

D a t a  41 %

G a m i n g  1 %

R esi d enti al B r oad band  Tr affi c  M i x

S o u r c e :  C i s c o  S e r v i c e  C o n t r o l  E n g i n e ,  2 0 0 8
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D ec li ne of P 2 P  as a P er c entag e
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S o u r c e :  C i s c o  S e r v i c e  C o n t r o l  E n g i n e ,  2 0 0 8
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Dow ns tream 6 9 %

U ps tream 3 1 %

U p str eam  S tead y  at O ne-Th i r d  of B B  Tr affi c

S o u r c e :  C i s c o  S e r v i c e  C o n t r o l  E n g i n e ,  2 0 0 8

U ps tream h as  remained  
at 3 0 %  for th e l as t year

P 2 P  is  7 6 %  of U ps tream,  
and  6 8 %  of Dow ns tream
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U . S.  T V  M in u t es – 1 CQ 0 8
8  hr s  p er  day  of  T V tim e,  n ear l y  1  hr  of  VO D / P VR / H D

J an  ‘08 F eb ‘08 M ar ‘08 1Q 08

Total  m i n u tes p er d ay p er S TB 4 3 7 5 11 4 8 7 4 7 9

V O D  m i n u tes p er d ay p er ac ti v e V O D  S TB 4 0 5 6 4 2 4 6

P V R  m i n u tes p er d ay p er ac ti v e P V R 5 5 7 0 6 2 6 3

H D  m i n u tes p er d ay p er ac ti v e H D  S TB 12 0 16 5 13 3 13 9

V O D  m i n u tes p er d ay ov er al l  S TB s 13 16 15 15

P V R  m i n u tes p er d ay ov er al l  S TB s 9 11 10 10

H D  m i n u tes p er d ay ov er al l  S TB s 3 0 3 3 3 4 3 2

S o u r c e :  C i s c o  R e t r i e v e r ,  2 0 0 8
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F or  m or e i nfor m ati on,  p lease c ontac t:

Source: Cisco Visual Networking Index – F orecast,  2 0 0 7 -2 0 1 2

� C arter C rom well, A naly st R elations M anager, 
c c rom wel@ c isc o. c om or ( 4 08 )  5 26 -6 9 1 4
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