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Video

Arne Martin S k y ru d ,  S E
C is c o  S y s tem s
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Det N o r s k e B r o a d c a s t T V -m a r k ed et
� 49% K a b e l -T V
� 2 7 % Sa t e l i t t
� 10% A n a l o g t  B a k k e n e t t
� 8 % I P -T V
� 2 % M o b i l -T V  ! !
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Det N o r s k e B r o a d c a s t T V -m a r k ed et
� 6  a v 10 T V -k u n d e r f o r n øy d m e d  t j e n e s t e n .
� 9 a v  10 B r e d b ån d s k u n d e r  f o r n øy d  m e d  t j e n e s t e n .

� ”D i e  H a r d s ”:  7 % s i e r  d e  v i l  f o r t s e t t e  m e d  A n a l o g t  
b a k k e n e t t  s e l v  e t t e r  a t  d e t  s t e n g e s  n e d  ! !

� L y s e  h a r  50% a v  I P -T V  m a r k e d e t  ? ?
� N G T  h a r  6 %
� H a f s l u n d  h a r  3%
� ”A n d r e ” 36 % (M a n g e  a v  d i s s e  e r  n o k  A l t i b o x ).
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H v a m ed  i n n h o l d et,  h v o r s ees  h v a ? ?
� K r i n g k a s t e t :  N y h e t e r
� W e b -T V :  U n d e r h o l d n i n g  o g  B r u k e r g e n e r e r t
� M o b i l -T V :  Sp o r t ,  ”l a v -k v a l i t e t  u n d e r h o l d n i n g ”

� H v a  m e d  M o b i l -T V  ? ?  
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I P T V  a n d  V i d eo  S er v i c es

Broadband IP
A c c e s s  N e t w ork

T oday : x D S L ,  C abl e  M ode m ,  
F T T x ,  M e t ro E t h e rne t ,

F u t u re ? : 3G ,  W i M ax ,  BPL ,  . . .
Subscriber I P -ST B

( Set  T o p  B o x )
A n a l o g  o r D ig it a l  T V
( in crea sin g l y  H D T V )

IPTV =  IP n e t w o r k  d e l i v e r e d  Te l e Vi s i o n
Today it usually includes:

S w itch ed D ig ital B r oadcast ch annels ( S D B )
V ideo-on-D em and ser v ices ( V O D )
D ig ital V ideo R ecor der  ser v ices ( D V R / P V R )
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W h a t i s  v i d eo
� I n  o r d e r  t o  p r o v i d e  
m o v i n g  p i c t u r e s  a  
s e q u e n c e  o f  i m a g e s  a r e  
r e q u i r e d  t o  b e  d i s p l a y e d . 
T h e s e  i n d i v i d u a l  i m a g e s  
a r e  k n o w n  a s  “F r a m e s ” o r  
p i c t u r e s

� F l i c k  t h r o u g h  t h e  p i c t u r e s  
a t  a  f a s t  e n o u g h  r a t e  a n d  
w e  h a v e  m o t i o n .
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V i d eo  b r o a d c a s ti n g  n etw o r k  h i er a r c h y
� Co n t r i b u t i o n :  U n c o m p r e s s e d a n d  s l i g h t l y  c o m p r e s s e d  
v i d e o  a n d  a u d i o  s o u r c e s  f r o m  r e m o t e  l o c a t i o n  o r  s t u d i o  
t o  s t u d i o

� P r i m a r y  d i s t r i b u t i o n :   Co m p r e s s e d A / V  s o u r c e s  f r o m  t h e  
P l a y o u t Ce n t e r  t o  t h e  v i d e o  h e a d -e n d ,  t r a n s m i s s i o n  
t o w e r  o r  s a t e l l i t e  u p l i n k

� A c c e s s  d i s t r i b u t i o n :  Co m p r e s s e d A / V  s o u r c e s  f r o m  t h e  
s a t e l l i t e  d o w n l i n k ,  t r a n s m i s s i o n  t o w e r  o r  I P T V / c a b l e  
v i d e o  h e a d -e n d  t o  t h e  s u b s c r i b e r

O u r  f o c u s



© 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 .© 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 lC 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 DP r e s e n t a t i o n _ I D 88

I P T V  =  C o m p r es s ed  V i d eo
� U n c o m p r e s s e d  D i g i t a l  V i d e o  i n  t h e  SD I  (Sy n c h r o n o u s  
D i g i t a l  I n t e r f a c e ) f o r m a t  r e q u i r e s  a  t r e m e n d o u s  a m o u n t  
o f  b a n d w i d t h  t o  t r a n s m i t

2 7 0 Mb p s f o r S tand ard  D ef initio n S erv ic e ( S D )
1 . 4 8 5 G b p s f o r H ig h  D ef initio n S erv ic e ( H D )

� Co m p r e s s i o n  i s  r e q u i r e d  i n  o r d e r  t o  
– deliv er  v ideo ser v ices ov er  b r oadb and I P  netw or k s
– r educe th e stor ag e sp ace r eq uir em ents f or  V O D  system s

� D e f i n e d  b y  i n t e r n a t i o n a l  b o d i e s  s u c h  a s  t h e  M o v i n g  
P i c t u r e  E x p e r t s  G r o u p  (M P E G )
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M P E G -2  V i d eo  E n c o d i n g  B a s i c s

I Frames - I n t r a -c o d e d  o n l y  - r e f e r e n c e  f r a m e  f o r  f u t u r e  p r e d i c t i o n s .   
� S p atial R edundancy is elim inated using  tech niq ue such  as D C T ( D iscr ete C osine Tr ansf or m )

Moderate compression (on order of 1 0 :1 ) ,  l imits th e propag ation of 
transmission of errors,  su pports random access and fast forw ard/ fast rev erse.

� Tem p or al R edundancy elim inated using  m otion com p ensation,  p r ediction and delta f r am e tr ansm ission 
P  F ra m es

F orw ard prediction from eith er prev iou s I  frames or prev iou s P  frames.  
R eference for fu tu re P  or B  frames.  G ood compression sav ing s (2 0 :1 ) .

B  F ra m es
B i-directional  interpol ated prediction from tw o sou rces.  P rev iou s reference I  or P  frames (forw ard prediction) . F u tu re reference I  or P  frames (b ack w ards 
prediction) .  H ig h est compression (5 0 :1 ) .

I  F r a m e B  F r a m e s P  F r a m e Predicted 
F ra m es
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C i s c o  I P T V  H ea d  E n d  P r o d u c ts
Summary — C o mp l e t e  P ro d uc t  P o rt f o l i o

T ra n s ra tin g ,  M u l tip l ex in g
S p l icin g ,  C o n ten t I n s ertio n

M PE G 2  a n d  M PE G 4
S ta n da rd a n d H ig h  
D ef in itio n

S in g l e p o in t o f  co n tro l
L ig h ts  – o u t O p era tio n

Titan MK II
Q P S K 
R e c e iv e r

Ind u s  MK II:  
D e s c r am b l e r

D C M: D ig ital  C o nte nt 
Manag e r

D 9 0 5 4  H D TV : MP E G 4  H D

R O S A : Manag e m e nt

D 9 0 3 4  S D TV : MP E G 4  S D

R O S A : R e p o r ts

S a tel l ite/ O f f -A ir R eceiv ers ,  
I R D s ,  D es cra m b l ers ,  etc.

IR D : 9 8 5 0

A tl as  MK II 
O F D M 
R e c e iv e r

D 9 0 3 2  S D : MP E G 2  S D

D 9 0 5 0  H D : MP E G 2  H D

V id eo  
Ac q u is itio n

V id eo
P ro c es s ing

V id eo
E nc o d ing

V id eo
Manag em ent
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S i ng l e  S t re am  S D
IPN 330 S D

� Single SD or HD decode
� DV R  ( 8 0 +  G B  HDD)
� W h ole h ou s e s erv er

� O ne s et -t op  f or t h e ent ire 
h om e ( 3  decoders -in-one)

� HD t o p rim a ry  T V
� T w o SD/ R F  ou t p u t s  t o 
m u lt ip le s econda ry  T V s

� DV R  ( 8 0 +  G B  HDD)

S i ng l e  S t re am  D V R
IPN 430 M C

3 S t re am  D V R  G at e w ay
IPN 60 3M C G

� Single SD decode

S i ng l e  S t re am  H D
IPN 330 H D

� Single SD or HD decode

S i ng l e  S t re am  H D + R F
IPN 60 1G

� Single SD or HD decode
� 2 rd R F  ou t p u t  f or rem ot e T V

K e y  F e a t u r e s
• S y s t e m  o n  c h i p  ( S O C )
• M P E G -2 ,  M P E G -4 ,  V C 1
• W i n C E  o r  L i n u x  O S
• O p t i o n s  f o r  M i d d l e w a r e  
a n d  C A / D R M

• H T M L ,  J a v a ,  J a v a s c r i p t ,     
u P n P ,  T C P / I P ,  R T P ,  
R T S P ,  e t c .

• N T S C  a n d  P A L
• I P  O v e r  C o a x
• H y b r i d  I P / R F  M o d e l s

C o m p l ete F a m i l y  o f  I P  S et-to p s
N o rth  Am eric a and  W o rl d w id e
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T h e M i d d l ew a r e …
� R e v e n u e  p r o d u c i n g  I P T V  s e r v i c e s

Tier ed B r oadcast TV
P r og r am  G uide
D V R ,  V O D ,  P P V ,  etc.

� I n t e r o p e r a b i l i t y  o f  s y s t e m  c o m p o n e n t s
S TB ,  C A S ,  V O D ,  B S S / O S S ,  etc.

� Co m p e l l i n g  G U I  f o r  p r e s e n t i n g  r i c h  m e d i a  t o  c o n s u m e r
� D i f f e r e n t i a t i o n  f o r  s e r v i c e  p r o v i d e r
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I S D P :   M a j o r  C o m p o n e n t s
� I S D S  S er v er  

I S D S  S e r v e r  s o f t w a r e
I S D S  S e r v e r  h a r d w a r e

� I S D P  C lient ( S TB ) S of tw ar e
I S D P  C l i e n t  s o f t w a r e
O p t i o n a l :  S e r v i c e s  L a y e r  s o f t w a r e  ( A N T  G a l i o )
O p t i o n a l :  R e f e r e n c e  U s e r  I n t e r f a c e  ( T V  N a v i g a t o r ,  E P G ,  V O D ,  D V R , S e t t i n g s )
O p t i o n a l :   C i s c o / S -A  C A / D R M

� P lus,  O th er  K ey C isco /  S -A  I P TV  P r oducts and S er v ices
V Q E
E n c o d e r s ,  D C M  a n d  o t h e r  v i d e o  h e a d e n d  p r o d u c t s
C i s c o  C D S  ( C o n t e n t  D e l i v e r y  S y s t e m )
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V Q E  ( V i s u a l  Q u a l i t y  E x p e r i e n c e )  

� Co n s i s t s  o f  a  s e r v e r -s i d e  c o m p o n e n t  (V Q E -S) a n d  a  
c l i e n t -s i d e  c o m p o n e n t  (V Q E -C)

� E r r o r  R e p a i r f o r  l o s s y  a c c e s s  m e d i a
� Ch a n n e l  Ch a n g e  A c c e l e r a t i o n f o r  H .2 6 4/ A V C v i d e o  
s t r e a m s  w i t h  l a r g e  G O P  s i z e s *

� Q u a l i t y  o f  E x p e r i e n c e  M o n i t o r i n g f o r  d e t a i l e d ,  v i d e o -
s p e c i f i c  e r r o r  r e p o r t s

* V Q E  w i l l  w o r k  w i t h  b o t h  M P E G -2  a n d  M P E G -4  v i d e o  s t r e a m s
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DSLAM

I P  N G N  C a r r i er  E th er n et 
Visual Quality of Experience

With VQE: Perfect video 
q u a l ity  a t 1 0 %  p a ck et l os s

DSLAM

10x Better Video Performance 
ov er D S L

I n t el l ig en t

Withou t VQE: D is tortion  
a t 1 %  p a ck et l os s

V Q E

A l t e r n a t i v e  
So l u t i o n
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� “T h e n et w o rk  i s t h e p l at f o rm”
I nt ernet  p rov en a p p roa ch
W eb  “2 . 0 ” is  a lrea dy  t h ere

� Fl ex i b l e arc h i t ec t u re
Dis t rib u t ed,  cent ra liz ed or h y b rid
Hiera rch ica l net w ork  s t ora ge
St rea m ing a t  t h e net w ork  edge
M u lt i t ier ca ch e 
M a s s iv ely  s ca la b le

� C D S  A p p l i c at i o n s
V au l t - I nges t  &  relia b le s t ora ge of  m edia
T V  S t re am e r – M edia  p ers ona liz a t ion
IS V – V a u lt  a nd T V  St rea m er on one a p p lia nce
T V  Pl ay O u t – s ch edu led &  loop ed p la y  ou t
C D S  M anag e r – E lem ent  M a na ger

Note: CDS Manager not in session control path and is not a single point of  
f ailu re.

> 9 5 %  ca ch e 
h it  ra t e

<  3 0 0 m s f ro m  
in g est  t o  
st rea m in g
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P r o t e c t  a g a i n s t  n e t w o r k  o v e r s u b s c r i p t i o n
w i t h  R S V P  - C A C

P E -A G G

B P M

N-P E
D S L A M

V O D  R e q u e s t1

R S V P -C A C2
2

2

2

Top olog y and S ub scr ib er  A w ar e

I nteg r ated V ideo C all A dm ission C ontr ol

V oD R S V P  C A C  K ey P oints

3 4
W i nne r 

Broadband 
W orl d F oru m
O c t obe r 20 0 6 

6
5

5
5

5
D e ny  o r  A d m it

• O n  P a t h  R e s e r v a t i o n  ( v s O f f -P a t h )
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