
Page 1 
 
T h i s  m a t e r i a l  w a s  o r i g i n a l l y  p r e s e n t e d  a t  N C T A ,  T h e  C a b l e  S h o w ,  2 0 0 8 . R e p r i n t e d  w i t h  p e r m i s s i o n . 
 

W H A T  T E CH N O L O G Y  W I L L  W I N  I N  T H E  B A T T L E  T O  D E L I V E R  B R O A D B A N D  
V I D E O  T O  CU S T O M E R  D E V I CE S ?  

 
By  D av e L iv el y , Cisc o Sy stem s 
M arty  R ob erts, th ePl atf orm   

 
Abstract 

     T o d ay ,  w i th  co n su m e rs i n cre asi n g  
th e i r co n su m p ti o n  o f  bro ad ban d  v i d e o  
an d  w i th  cabl e  o p e rato rs an d  
p ro g ram m e rs co n ti n u i n g  th e i r e n try  i n to  
th e  o n l i n e  v i d e o  sp ace ,  th e  n e e d  to  
u n d e rstan d  co n te n t d e l i v e ry  o p ti o n s i s 
p aram o u n t.  C abl e  o p e rato rs al re ad y  
h av e  th e  n e tw o rk  cap aci ty  f o r d e l i v e ri n g  
th e  co n te n t.   T h e  q u e sti o n  i s o n e  o f  
w h e re  to  sto re  th e  co n te n t an d  stre am  i t 
f ro m .   T h e  f i rst i ssu e  i s w h e th e r to  bu i l d  
an  i n f rastru ctu re  u si n g  g e n e ri c w e b 
stre am i n g  an d  d o w n l o ad  se rv e rs,  o r to  
bu i l d  a co n te n t d e l i v e ry  n e tw o rk  ( C D N )  
to  h an d l e  th e  j o b.  C abl e  p ro g ram m e rs 
o f te n  h av e  re l ati o n sh i p s w i th  
co m m e rci al  C D N s bu t th e y  m ay  n o t be  
e f f i ci e n tl y  l e v e rag i n g  th e i r i n te rn al  
d i g i tal  sto rag e  an d  stre am i n g  se rv e rs.  
 
     P e e r-to -p e e r ( P 2 P )  al so  p re se n ts 
an o th e r o p ti o n .   C abl e  o p e rato rs can  
bu i l d  th e i r o w n  ap p l i cati o n  th at 
l e v e rag e s P 2 P  p ro to co l s.   P 2 P  
e l i m i n ate s th e  co st o f  sto rag e  an d  
G i g abi t E th e rn e t p o rts re q u i re d  w h e n  
bu i l d i n g  a C D N  by  p u sh i n g  th at co st to  
th e  i n d i v i d u al  u se rs ( th e  se rv i ce  p ro v i d e r 
i s e sse n ti al l y  co -o p ti n g  th e i r u se rs’  P C s 
f o r th e  sto rag e  an d  stre am i n g ) .   B u t,  th i s 
m e th o d  i n cu rs ad d i ti o n al  co sts f o r m o re  
u p stre am  ban d w i d th ,  an d  p o te n ti al l y  
d e al i n g  w i th  n e tw o rk  co n g e sti o n .   P l u s,  
w h at' s th e  i n ce n ti v e  f o r u se rs to  " d o n ate "  
a p o rti o n  o f  th e i r ban d w i d th  an d  
co m p u ti n g  an d  sto rag e  re so u rce s o n  
th e i r P C ?   H y bri d  m o d e l s al so  e x i st,  

al l o w i n g  o p e rato rs to  p o te n ti al l y  
l e v e rag e  th e  be st asp e cts o f  al l  
te ch n o l o g i e s.  
 
    A m e d i a m an ag e m e n t an d  p u bl i sh i n g  
sy ste m  can  g i v e  th e  cabl e  o p e rato r o r 
p ro g ram m e r m o re  co n tro l  o v e r th e i r 
d e l i v e ry  o p ti o n s.  T raf f i c can  by  
d y n am i cal l y  d i re cte d  to  f i l e s o n  d i f f e re n t 
C D N s w i th o u t co n su m e rs e x p e ri e n ci n g  
an y  q u al i ty  i m p acts.  P o l i ci e s m ay  be  
ap p l i e d  to  m e d i a to  au to m ate  th e  
m an ag e m e n t an d  sto rag e  o f  o l d  o r 
u n p o p u l ar m e d i a f i l e s.  As d e ci si o n s to  
sw i tch  to  a n e w  co n te n t d e l i v e ry  o p ti o n  
ari se ,  a m e d i a m an ag e m e n t so l u ti o n  can  
e n su re  th e  tran si ti o n  i s e asy  f o r 
p ro d u cti o n  staf f  an d  se am l e ss f o r 
v i e w e rs.  
 
     T h i s p ap e r w i l l  l o o k  at th e  i m p acts o n  
th e  n e tw o rk  f o r bo th  d o w n l o ad i n g  
co n te n t an d  stre am i n g  co n te n t,  as w e l l  
as u si n g  C D N  te ch n o l o g y  v e rsu s P 2 P  
te ch n o l o g y  to  actu al l y  d e l i v e r th e  
co n te n t ( w h e th e r i t’ s be i n g  stre am e d  
“ l i v e , ”  o r d o w n l o ad e d  f o r f u tu re  
v i e w i n g ) .  M e d i a m an ag e m e n t sy ste m s 
m ay  be  ap p l i e d  to  p ro v i d e  ad d i ti o n al  
co n tro l  o v e r d e l i v e ry  p o l i ci e s.  
V i rtu al i z ati o n  o f  co n te n t,  sto rag e ,  an d  
ap p l i cati o n s can  al so  be  l e v e rag e d  by  
cabl e  o p e rato rs an d  p ro g ram m e rs f o r 
d e l i v e ry  o f  co n te n t an d  e v e n  w e b-base d  
ap p l i cati o n s i n  th e  f u tu re .  

I N T R O D U CT I O N  
 
M ore and  m ore, c onsu m ers are l ook ing 
to th e I nternet to get th eir c ontent.  A nd  
wh il e u ser-generated  /  c ontrib u ted  
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c ontent sites l ik e Y ou T u b e.c om  c ontinu e 
to d om inate th e onl ine v id eo m ark et, th e 
I nternet is rap id l y  b ec om ing a v iab l e 

m eans to d istrib u te p rem iu m  stu d io 
c ontent as wel l . 

 
 

Top U.S. Online Video Properties by Videos Viewed Jan. 2008i 
Total U.S. – H om e/ W ork / Univ ersity L oc ations 

Property 
Videos 
( 000)  

Sh are ( % )  of  
Videos 

Total Internet 9 , 8 1 4 , 0 1 0  1 0 0 . 0 %  
Google Sites 3 , 3 6 3 , 3 3 5  3 4 . 3 %  
F ox  I n ter a c tiv e M ed ia  5 8 4 , 1 3 2 6 . 0 %  
Y a h oo!  Sites 3 1 5 , 0 0 1  3 . 2%  
M ic r osof t Sites 1 99, 28 8  2. 0 %  
V ia c om  D igita l 1 97 , 7 3 7  2. 0 %  
A O L  L L C  1 1 8 , 0 3 3  1 . 2%  
D isn ey  O n lin e 95 , 0 4 1  1 . 0 %  
T im e W a r n er  - E x c l.  A O L  8 5 , 4 6 7  0 . 9%  
E SP N  8 1 , 4 0 2 0 . 8 %  
A B C . C O M  4 9, 0 1 7  0 . 5 %  

Figure 1: T o p  U . S .  O n l in e V id eo  P ro p ert ies  b y  V id eo s  V iew ed  J a n .  2 0 0 8  
 
 

Top U.S. Online Video Properties by Uniq u e Viewers Jan 2008ii 
Total U.S. – H om e/ W ork / Univ ersity L oc ations 

Property Uniq u e Viewers 
( 000)  A v erag e M inu tes 

per Viewer 
Total Internet  1 3 9 , 5 2 1  2 0 6 . 3  
Google Sites 8 0 , 0 5 6  1 0 9. 9 
F ox  I n ter a c tiv e M ed ia  5 3 , 91 3  1 1 . 7  
Y a h oo!  Sites 3 6 , 3 6 2 1 8 . 0  
A O L  L L C  21 , 8 5 9 7 . 4  
V ia c om  D igita l 21 , 6 90  3 3 . 0  
M ic r osof t Sites 20 , 8 4 2 3 0 . 0  
T im e W a r n er  - E x c l.  A O L  1 3 , 91 4  1 8 . 2 
D isn ey  O n lin e 1 3 , 0 0 5  8 . 9 
E SP N  8 , 7 98  1 5 . 9 
A p p le I n c .  8 , 7 4 3  21 . 2 

Figure 2 : T o p  U . S .  O n l in e V id eo  P ro p ert ies  b y  U n iq ue V iew ers  J a n .  2 0 0 8  
 
     M aj or stu d ios and  c ontent owners are 
l ook ing to th e web  as a new ou tl et and  
m eth od  to m onetiz e th eir c ontent.  With  
m ore c onsu m ers tu rning to th e I nternet 
as a sou rc e f or v id eo, th e inc reasing l oad  
wil l  f orc e b oth  th e c ontent owners and  

serv ic e p rov id ers to ex am ine new 
tec h nol ogies to h and l e th e d istrib u tion 
ef f ec tiv el y  wh il e m aintaining a h igh  
q u al ity  and  rel iab l e c onsu m er 
ex p erienc e.   
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     T od ay , “ I nternet V id eo”  is l argel y  a 
c om p u ter-onl y  p h enom enon.  Bu t we are 
rap id l y  ap p roac h ing a tim e wh en 
c onsu m ers wil l  h av e a c h oic e on h ow th e 
wil l  rec eiv e th eir “ tel ev ision and  m ov ie”  
c ontent, f rom  wh om , and  on wh at 
d ev ic e.  D igital  M ed ia A d ap ters ( D M A s) 
and  D igital  M ed ia Serv ers ( D M Ss) are 
av ail ab l e f rom  m aj or c onsu m er 
el ec tronic s v end ors tod ay , with  new 
m od el s th at d riv e c onsu m er trend s b eing 
annou nc ed  ev ery  m onth .  Wh en 
c onsu m ers h av e a c h oic e of  getting 
p rem iu m  c ontent th rou gh  th eir c ab l e 
op erators, as wel l  as a v ariety  of  
trad itional  and  onl ine c om p etitors, th e 
p rov id ers with  th e m ost ac c om m od ating 
ov eral l  sol u tion wil l  c om e ou t on top .  
G iv en th eir inc u m b ent p osition with  
b oth  tel ev ision and  b road b and  I nternet 
serv ic e, c ab l e op erators are in a p rim e 
p osition to b e th at p rov id er. 
 

CO N SU M E R  N E E D S 
 

Hu nd red s of  tel ev ision c h annel s, 
th ou sand s of  web sites, m il l ions of  
v id eos, al l  a f ew c l ic k s away . T h is is an 
era wh ere th ere are v ery  f ew b arriers to 
m ak ing c ontent av ail ab l e to c onsu m ers, 
l ead ing to an u np rec ed ented  am ou nt of  
entertainm ent op tions f rom  a rap id l y  
growing nu m b er of  sou rc es.  T h is h as 
great p rom ise, b ec au se of  th e h igh  
l ik el ih ood  th at som eth ing v ery  tail ored  
to ev ery  c onsu m er’s taste is av ail ab l e ou t 
th ere som ewh ere.  

 
T h is sim p l e c onsu m er p rop osition 

p l ac es a h eav y  b u rd en on c ontent 
p rov id ers. I t req u ires a b al anc e b etween 

p rov id ing a b read th  of  c ontent c h oic es 
and  enab l ing easy  d isc ov ery  of  th at 
c ontent b y  th e c onsu m er. Bread th  is 
inc reasingl y  m easu red  in th e h u nd red s of  
th ou sand s or ev en m il l ions of  titl es. 
D isc ov ery  of  th ose titl es h as to b e 
intu itiv e and  f ast. A nd  th e p ersonal  
c onnec tion b etween a p erson and  “ th eir 
sh ows”  req u ires th at th e serv ic e is 
al way s av ail ab l e.  

 
A t th e sam e tim e, th e growing 

p op u l arity  of  d igital  v id eo rec ord ers 
( D V R s) and  p ortab l e m ed ia p l ay ers 
( su c h  as th e iPod ) is c au sing c onsu m ers 
to d em and  a m u c h  m ore p ersonal iz ed  
and  p ortab l e v id eo ex p erienc e.  T h ey  
want to v iew c ontent h igh l y  rel ev ant to 
th em , on th eir term s.  T h ey  want it on 
wh atev er d ev ic e th ey  h ap p en to b e u sing 
at th at p artic u l ar m om ent, and  th ey  want 
th e c ontent to b e av ail ab l e al l  th e tim e.   
 
E ngagem ent  
 

A c c ord ing to a 20 0 7 v iewer stu d y , 
nearl y  60  p erc ent of  ad u l t c onsu m ers 
su rv ey ed  stated  th at th ey  watc h  onl ine 
v id eoiii. M ore b u sinesses are rec ogniz ing 
th at b road b and  v id eo c an h el p  th em  
target au d ienc es, generate real  rev enu es, 
and  gain c reativ e c ontrol  of  th e u ser 
ex p erienc e. Broad b and  v id eo su p p orts 
b rand s in a way  th at b reath es v ital ity  
into and  c an ex tend  th e l if e of  a m ed ia or 
serv ic e p rov id er b u siness. I t ad d s f l av or, 
p ersp ec tiv e, and  ad d itional  inf orm ation 
to ex isting p ages, inc reasing au d ienc e 
engagem ent. Figu re 1 sh ows au d ienc e 
engagem ent f or a top  d estination site on 
th e web .  
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 Figu re 3:  Sam p l e E ngagem ent D ata f or an O nl ine V id eo Site 

 
R el ev anc y   
 

Program m ing h as a v al u ab l e p l ac e 
in th e entertainm ent u niv erse. O n T V , a 
network  ord ers its sh ows to natu ral l y  
l ead  th e v iewer f rom  one to th e nex t. 
T h is p rov id es c onv enienc e and  a sense 
of  f l ow th at c an m ak e th e ex p erienc e 
m ore enj oy ab l e with  l ess work . T h e 
c h al l enge in f ront of  u s is h ow to ap p l y  
th e notion of  p rogram m ing to a m u c h  
b road er set of  c ontent wh il e p resenting a 
v ery  p ersonal iz ed  and  rel ev ant 
ex p erienc e. Cl earl y , th e trad itional  
m od el  of  p eop l e m ak ing ed itorial  
d ec isions th at resu l t in a b road c ast 
sc h ed u l e b egins to b reak  d own as th e 
m od el  m ov es inc reasingl y  toward s a 1: 1 
engagem ent with  c onsu m ers and  
inc l u d es a m u c h  l arger b od y  of  c ontent.  
T ec h nol ogy  wil l  h av e to p l ay  a b igger 
p art in d eterm ining wh at is p resented  to 
a c onsu m er if  th e p rom ise of  
p ersonal iz ed  p rogram m ing is to b e 
real iz ed . T h e p ay of f  f or f igu ring th is ou t 
is a b etter c onsu m er ex p erienc e, d riv en 
b y  th e p resentation of  m ore rel ev ant 
c ontent.  

 
L ay ering b etter-inf orm ed  

p rogram m ing with  tec h nol ogy  d esigned  
to im p rov e and  m easu re th e 
ef f ec tiv eness of  th e c ontent gu id e, th e 
resu l ts are v ery  sm art, p roac tiv e 
rec om m end ations th at giv e c onsu m ers 
wh at th ey  want - th e c onv enienc e of  
l ow-tou c h  p rogram m ing with  th e b enef it 
of  h igh l y  p ersonal iz ed , rel ev ant 
entertainm ent. T h is ap p roac h  al l ows 
ev ery one to win--c onsu m ers get a b etter 
ex p erienc e and  c ontent owners inc rease 
v iewersh ip , and  u l tim atel y , serv ic e 
p rov id ers c an im p rov e th e ex p erienc e 
and  v al u e of  th eir serv ic e.   Bu t th e 
c onsu m er ex p erienc e d oesn’t stop  with  
c ontent sou rc ed  f rom  th e network .  
I nc reasingl y , c onsu m ers are c ontrib u ting 
c ontent as wel l .  I t m igh t b e h igh l y  
p ersonal iz ed  c ontent m eant f or f am il y  
and  f riend s su c h  as v id eo f rom  a f am il y  
ev ent, or it c ou l d  b e q u ic k l y  c ap tu red  
v id eo d estined  f or a l arger au d ienc e.  
Consu m ers want th e u ser-generated  
c ontent ex p erienc e to b e seam l essl y  
integrated  with  th e tel ev ision and  m ov ie 
p rogram m ing ex p erienc e.  T h is 
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inc reasingl y  c om p l ex  m ash -u p  of  
p ersonal  c ontent, f riend  and  f am il y  
c ontent, p rof essional  p rogram m ing f rom  
m u l tip l e c ontent owners, and  new 
ind ep end ent c ontent op tim iz ed  f or web  
d istrib u tion p l ac es ev en m ore d em and s 
on th e c ab l e op erators and  c ontent 
owners l ook ing to d istrib u te c ontent. 

 
CO N T E N T  O WN E R  N E E D S 

 
A t th e sam e tim e th at c onsu m er 

req u irem ents are inc reasing, c ontent 
owners are ask ing f or m ore. M ed ia 
c om p anies h av e an u np rec ed ented  ab il ity  
to reac h  th eir au d ienc e th rou gh  m u l tip l e 
ou tl ets. T h is inc l u d es c ab l e, V id eo on 
D em and , D igital  V id eo R ec ord ing, 
D V D , th e I nternet, and  m ob il e d ev ic es. 
A ggregators th at h av e th e ab il ity  to 
d istrib u te c ontent ac ross p l atf orm s wh il e 
m aintaining a c onsistent, h igh  q u al ity  
ex p erienc e wil l  h av e an ad v antage.  
 
Brand ing and  Cross-Pl atf orm  Prom otion 
 

I n a worl d  th at isn’t nec essaril y  
anc h ored  b y  a c h annel  on th e T V , 
p rov id ing b rand ing op p ortu nities arou nd  
th e c ontent b ec om es c ritic al . A ssoc iating 
th e sh ow with  th e p rov id er al l ows 
c ontent owners to l ev erage th eir b rand  
inv estm ents and  c onnec tion to an 
au d ienc e. A s soon as a c ontent owner 
f eel s c om f ortab l e with  th eir b rand  
attrib u tion in one m ed iu m , c ross-
p l atf orm  p rom otion b ec om es a 
req u irem ent. L ead ing a c onsu m er f rom  
p rom otional  c l ip s on th eir m ob il e p h one 
to th e f u l l  sh ow on th e web  or a v id eo on 
d em and  ( V O D ) sy stem  and  f inal l y  to a 
l inear c h annel  to f ind  oth er, sim il ar 
sh ows wil l  b ec om e th e norm .  
 

Content owners’ f inal  req u irem ent is 
to d ec rease th eir d istrib u tion c osts. 

Wh en eac h  inc rem ental  au d ienc e 
m em b er c osts th e c ontent p rov id er m ore, 
aggregators th at c an red u c e th is ex p ense 
b ec om e v ery  attrac tiv e p artners. 
 
D istrib u tion Costs 
 

Serv ic e and  c ontent p rov id ers 
c onc erned  ov er c osts of  d istrib u tion h av e 
rec ou rse to new m anagem ent c ap ab il ities 
th at c an signif ic antl y  l ower th e ex p ense 
of  d oing b u siness with  c ontent d el iv ery  
network  ( CD N ) su p p l iers. 
 

T rad itional l y  c ontent p rov id ers h av e 
rel ied  on one or ev en two CD N  su p p l iers 
u nd er m u l ti-y ear c ontrac ts, wh ic h  l im its 
th eir ab il ity  to tak e ad v antage of  rec ent 
c h anges in th e CD N  m ark et. Bu t, with  
ov er a d oz en gl ob al  CD N  su p p l iers now 
v y ing f or b u siness in th e U .S. al one, 
th ere’s no l onger any  reason f or c ontent 
p rov id ers to tol erate onerou s c ontrac tu al  
term s with  b u il t-in c ost esc al ators and  
oth er u nnec essary  c ost b u rd ens. 
Fortu natel y , th e c osts of  im p l em enting 
d y nam ic  c ontrol  ov er CD N  serv ic es are 
m inisc u l e c om p ared  to th e p otential  
sav ings. By  tu rning to h igh l y  au tom ated  
op erations su p p ort tool s and  serv ic es, 
c ontent d istrib u tors of  al l  ty p es and  siz es 
c an ac h iev e c ost b reak s ac ross th e CD N  
d om ain, av oid ing ov er-p ric ed  serv ic es 
and  rem aining f l ex ib l e enou gh  to tak e 
ad v antage of  ad v anc es in CD N  
tec h nol ogy  wh erev er th ey  oc c u r. 
 
U nnec essary  Cost D riv ers 

 
CD N  p rov id ers ty p ic al l y  set term s 

th at req u ire c u stom ers to p ay  m inim u m  
m onth l y  f ees f or storage and  
d istrib u tion, c ov ering al l  traf f ic  v ol u m e 
u p  to a c ertain l im it. A f ter ex c eed ing th at 
l im it, th e c h arges are th en b ased  on 
inc rem ental  storage and  d istrib u tion 
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v ol u m e, wh ic h  c an ad d  u p  q u ic k l y . 
T h ere are way s to sh if t th at traf f ic  to 
c h eap er d istrib u tion c h annel s, and  th ere 
are ty p ic al l y  no c ontrac tu al  b arriers to 
d oing so. Wh at c an b e term ed  “ su c c ess-
b ased ”  c ost esc al ators al so c om e into 
p l ay  with  d el iv ery  of  ad v ertising with  
c ontent ov er CD N s. A s u sers ac c ess 
m ore ad  c ontent in th e serv ic e stream , 
c ontent p rov id ers h av e to p ay  m ore to 
CD N s, som etim es u p ward s of  $ 7 p er 
th ou sand  v iews, wh ic h  transl ates to a 
l arge sh are of  th e $ 14-$ 25iv  c ost p er 
th ou sand  ( CPM ) rate c ontent su p p l iers 
ty p ic al l y  c h arge ad v ertisers. Som e m ed ia 
c om p anies are red u c ing CD N  c osts b y  
l ev eraging m anagem ent tool s th at 
d y nam ic al l y  ex ec u te th eir CD N  
req u irem ents ac ross m u l tip l e p rov id ers. 
T h is is of ten d one b y  c oord inating u se of  
CD N  op tions with  in-h ou se storage 
c ap ab il ities.  
 
Cost-Cu tting Strategies 

 
T h ere are m any  way s m ed ia 

m anagem ent inf rastru c tu re c an b e u sed  
to h el p  b ring d own CD N  c osts. Som e 
ap p roac h es c oord inate ex ternal  CD N  
resou rc es with  siz eab l e in-h ou se 
inf rastru c tu res. O th er ap p roac h es rel y  
m ore h eav il y  on ex ternal  su p p ort. I n al l  
c ases, th e c ontent p rov id er m u st b e in a 
p osition to m anage CD N  f u l f il l m ent in a 
stream l ined , d ash b oard -b ased  
env ironm ent with  m ec h anism s in p l ac e 
to seam l essl y  switc h  c ontent f l ows f rom  
one CD N  to anoth er. 
 

Com p anies u til iz ing th eir own d igital  
m ed ia storage sy stem s need  to ac tiv el y  
m anage f il es b y  p u l l ing th em  f rom  th e 
CD N  wh en th ose f il es are not in u se. 
T h is is esp ec ial l y  rel ev ant f or th ose 
c om p anies th at h av e l arge c ontent 

l ib raries or al read y  h av e inv ested  in 
storage d ev ic es. 
 

Som e f irm s m ay  al so want to d irec t 
c onsu m er v id eo req u ests in non-p eak  
h ou rs to in-h ou se d istrib u tion serv ers, 
onl y  u sing CD N s f or p eak  traf f ic . 
Pol ic ies th at gov ern h ow traf f ic  is 
al l oc ated  b etween internal  resou rc es and  
ou tsid e CD N s c an b e v ery  sim p l e, f or 
ex am p l e setting a weigh ted  c ontrol  on 
th e f l ow of  u ser req u ests f or c ontent 
wh ere 60  p erc ent m ay  b e d irec ted  to th e 
internal  serv ers and  40  p erc ent to CD N s. 
I n som e c ases, th e c ontent p rov id er 
m igh t b u il d  a sy stem  to m onitor f l ows 
and  m anage traf f ic  so th at, if  traf f ic  h its 
a c ertain th resh ol d , it is switc h ed  ov er to 
ou tsid e CD N s. 
 

A c h iev ing su c h  c ap ab il ities req u ires 
h igh l y  sop h istic ated  m anagem ent 
sof tware and  inf rastru c tu re c ontrol s 
c ap ab l e of  switc h ing traf f ic  ac ross 
m u l tip l e CD N s with ou t d isru p tions to 
end  u sers. Wh eth er or not a c om p any  h as 
internal  storage and  d el iv ery  resou rc es, it 
wil l  want to u se CD N  switc h ing 
resou rc es to d irec t traf f ic  to m u l tip l e 
CD N s to ensu re c ontrac tu al  c ap s are 
nev er su rp assed .  
 

T h is al l ows c ontent p rov id ers to 
av oid  p ay ing inf l ated  rates f or f il es 
al read y  d u p l ic ated  and  stored  in th e 
network  th at are on th e d ownsid e of  th eir 
u sage c u rv es. By  m ov ing su c h  f il es ou t 
of  th e h igh -c ost CD N  storage 
env ironm ent, th e c ontent p rov id er p ay s 
storage rates th at sq u are with  c u rrent 
u sage trend s. 
 
T h e need  to ensu re th at q u al ity  
p aram eters on eac h  c ontent stream  m eet 
end  u ser req u irem ents al so h as an im p ac t 
on th e CD N  sel ec tion p roc ess. A s 
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c ontent p rov id ers enab l e f l ows th at 
su p p ort f u l l  sc reen v iewing, th e f il e 
storage and  d istrib u tion v ol u m es 
esc al ate. T h e c ontent p rov id er m u st b e 
resp onsiv e to situ ations wh ere h igh  
b and wid th  req u ests are p u sh ing traf f ic  
v ol u m e ov er a p artic u l ar CD N  c ap  f aster 
th an ex p ec ted . 
 

A l ong with  sop h istic ated  op erations 
f u nc tional ities, su c c essf u l  m anagem ent 
of  CD N  serv ic es req u ires a sav v y  
ap p roac h  to c ontrac ting serv ic es. Wh il e 
l ong-term  c ontrac ts m igh t ap p ear to 
of f er aggressiv e rates, CD N  p rov id ers 
k now th at b y  l oc k ing c u stom ers in th ey  
wil l  m ak e ou t v ery  wel l  as traf f ic  and  
storage d em and  ex c eed s c ap s. E v en if  a 
c ontent p rov id er h as rec ou rse to 
c ap ab il ities d isc u ssed  ab ov e th at c an u se 
m u l ti-CD N  ac c ess to av oid  ov er-c ap  
c osts, it’s p ru d ent to u se th ose 
m anagem ent c ap ab il ities to f ac il itate 
work ing in an env ironm ent wh ere one-
y ear c ontrac ts are av ail ab l e.  
 

Sh ort-term  c ontrac ts wil l  al l ow a 
b road b and  v id eo b u siness to c ap ital iz e 
on l ower b and wid th  c osts and  th e l atest 
d el iv ery  tec h nol ogies. I n f ac t, b road b and  
v id eo p rov id ers with  l ow v ol u m es c an 
gain l ev erage in th eir negotiations b y  
l ook ing at v ery  sh ort-term  c ontrac ts of  
j u st a f ew m onth s d u ration. T h e 
c om p any  c an th en b argain f or red u c ed  
f ees in ex c h ange f or agreeing to a 
l onger-term  c ontrac t. 
 

T h e k ey  f or c ontent p rov id ers is to 
c onf igu re th eir sy stem s to op tim iz e 
traf f ic  d istrib u tion, tak ing into ac c ou nt 
su c h  f ac tors as th e ex tent to wh ic h  in-
h ou se resou rc es c an b e l ev eraged  and  
h ow th e p rov id er c an work  with in 
ex isting CD N  c ontrac t term s to im p rov e 
ef f ic ienc y . 

 
I m p l em enting arc h itec tu re th at su p p orts 
ev er-c h anging d y nam ic s of  th e b u siness, 
inc l u d ing ex p ansions of  f iel d s c ov ered  
b y  th e sy stem , ex tensions of  m etad ata 
c ategories and  ap p l ic ation ru l es, ty p es of  
sec u rity  to b e ap p l ied  to v ariou s c ontent 
c ategories and  ongoing v ariations in end  
u ser p ric ing and  ac c ess ru l es is al so a 
c ritic al  c om p onent.   
 
Sel ec ting Content L ib raries 
 

I n ad d ition to m ak ing p rem iu m  
c ontent av ail ab l e onl ine, tel ev ision 
network s and  c ab l e p rogram m ers h av e 
m ined  th eir stoc k p il es of  c ontent, 
k nowing th at su p p orting v id eo and  au d io 
c l ip s m ak e newer of f erings m ore 
interesting to th eir au d ienc e. V ery  of ten 
b u sinesses h av e a l ot of  c ontent in th eir 
arc h iv es th at c ou l d  p u l l  in a v ery  l arge 
onl ine v iewersh ip , eith er b y  itsel f , or 
wh en u sed  as su p p orting m aterial  f or 
rel ated  c ontent.  
 

T h ere are sev eral  m aj or c ontent 
sou rc es f rom  wh ic h  c om p anies c an 
h arv est m ed ia th at p av es th e way  f or 
b road b and  v id eo b u siness su c c ess. T h e 
b est way  to m ax im iz e c ontent is to get it 
into a d igital  l ib rary  and  ad d  v al u e with  
c om m erc e and  ad v ertising sol u tions th at 
u se I P b ased -c om m u nic ation and  web -
b ased  p resentation.   
 
M u l tip l e O u tl ets/ D istrib u tion  
 

A s b ig tel ev ision network s and  
b road c asters m ov e th eir c ontent onl ine, 
one b ig c h al l enge th at p resents itsel f  is 
th at u nl ess y ou  h av e inc red ib l e b rand  
awareness, ex c l u siv el y  f oc u sing on 
b u il d ing y ou r own d estination site is 
onl y  one sm al l  p art of  b u il d ing a 
su c c essf u l  onl ine strategy .  
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G oing h al f way  is not a winning 

p rop osition. Content p rov id ers h av e to 
c om m it to getting th e c ontent to al l  of  
th e onl ine d estinations ( i.e. sy nd ic ation) 
th at m ak e sense:  th at' s d istrib u tion. I t 
wil l  entail  h ead ac h es. I t wil l  inv ol v e 
d eal ing with  m u l tip l e v id eo f orm ats, 
d if f erent p ol ic ies, and  d if f erent 
ad v ertising m od el s. T o get c ontent ou t 
th ere and  to m onetiz e it is a l ot of  work .  
 

T h is strategy  inv ol v es th ink ing 
ap p roac h ing onl ine v id eo h ol istic al l y . 
A BC, CBS, N BC, Fox  h av e al l  b u il t 
th eir own Web sites to h ost th eir 
tel ev ision c ontent, b u t th ey ' v e al so 
inv ested  in d istrib u tion.  
 

Prev iou sl y , b road c asters h av e seen 
th e I nternet as su p p l em ental  to th e T V  
b u siness;  it' s som eth ing th ey ' v e u sed  as a 
p rom otional  tool . O nl ine, b road c asters 
c an go ou t and  f ind  an au d ienc e rath er 
th an rel y  on an au d ienc e to f ind  th em . 
Bey ond  p rom otional  d eal s, it' s th at l ong 
tail  th at al l ows b road c asters to c onnec t 
with  an au d ienc e. 
 

Here' s an ex am p l e:  I f  a c onsu m er 
watc h es H e ro e s f or th e f irst tim e on T V  
and  real l y  wants to c atc h  u p  on wh at sh e 
m issed , sh e c an go onl ine and  watc h  
b ac k  ep isod es. I n essenc e th at l ib rary  of  
l ong-tail  c ontent b ec om es a d estination. 
T h is is a nic e d riv er f or th e m ark et:  
Broad c asters c an f ind  ou t wh ere th ere is 
d em and  and  d o som e real -tim e 
d eterm inations of  wh at k ind  of  c ontent is 
p op u l ar. 
 

Broad c asters, c ab l e c h annel s and  
op erators need  to c reate a d estination to 
c atc h  al l  of  th ese v iewers. Bu t th ey  al so 
h av e to b e wil l ing to f ol l ow th e 
c onsu m er. I f  a c onsu m er c an' t get wh at 

th ey  want th rou gh  one ou tl et, th en th ey  
wil l  go el sewh ere b ec au se it d oesn' t end  
with  h av ing j u st one d estination to c atc h  
th ese k ind s of  v iewers. Brand s h av e to 
reac h  d if f erent k ind s of  p eop l e ac ross th e 
I nternet, with  d if f erent p ref erenc es on 
wh ere th ey  want to go to get th eir 
c ontent and  h ow th ey  want to c onsu m e 
it.  
 

I f  a m ed ia c om p any  c u ts th e righ t 
d istrib u tion d eal s, its sh ows c an l and  in 
th e p l ac es wh ere c onsu m ers are l and ing 
nativ el y . T h ey  c an reac h  c u stom ers in a 
way  th at' s not q u ite th e sam e as in th e 
op erator env ironm ent wh ere wal l ed  
gard ens are th e norm . T h is, in f ac t, f l ies 
in th e f ac e of  a wal l ed  gard en.  
 

A s m ore network  T V  c ontent m ov es 
onl ine, th ere wil l  b e inc reased  p ressu re 
to op en u p  th e wal l ed  gard en a l ittl e b it 
and  al l ow c ontent to f l ow to m ore th an 
one p l ac e. U l tim atel y , th at h el p s c reate 
th e seam l ess ex p erienc e th e c onsu m er is 
af ter.  
 

Su c c ess wil l  m ean interop erab il ity  
ac ross p l atf orm s and  d istrib u tion of  
c ontent f ar and  wid e. Stand ard s are now 
em erging th at wil l  ease interp retab il ity  
b etween d if f erent p l atf orm s and  enab l e 
seam l ess and  ev en greater m u l ti-
p l atf orm  d el iv ery  of  c ontent.  
 
CO N T E N T  D E L I V E R Y  M E T HO D S 

 
    T h ere are two p rim ary  m eth od s f or 
getting c ontent to c onsu m ers:  th e 
c onsu m er d ownl oad s th e c ontent f or 
eith er im m ed iate or l ater v iewing, or 
stream s it f or v iewing “ l iv e” . Stream ing 
is general l y  d ef ined  as c ontent b eing 
d el iv ered  to th e su b sc rib er “ j u st in tim e”  
f or v iewing, ty p ic al l y  with ou t th e ab il ity  
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f or th e u ser to “ rec ord ”  or k eep  a c op y  of  
th e c ontent.  D ownl oad ing is general l y  
d ef ined  as transf erring th e c ontent to th e 
su b sc rib er’s d ev ic e and  th en v iewed  
l oc al l y . Howev er, th e b ou nd aries 
b etween th ese two m eth od s are b l u rring 
as new tec h nol ogies c om e on to th e 
m ark et.  Protoc ol s ty p ic al l y  u sed  f or 
d ownl oad ing c an b e u sed  to sim u l ate a 
stream ing ex p erienc e, and  v ic e v ersa. 
 
Stream ing 
 
     T od ay ’s p rotoc ol s f or stream ing 
v id eo d ep end  on a f airl y  rel iab l e 
transp ort network .  T h e v id eo is sent at a 
c onstant rate, and  any  v arianc e in d el ay  
( j itter) in th e stream  is c om p ensated  f or 
b y  b u f f ering at th e c l ient.  T h is resu l ts in 
d el ay ed  startu p  of  stream s wh il e 
b u f f ering, as wel l  as d el ay s wh en 
switc h ing f rom  one stream  to anoth er 
( wh ic h  req u ires b u f f ering of  th e new 
stream ).   
 
     Stream ing v ia trad itional  I P 
stream ing p rotoc ol s p resents a p rob l em  
f or v id eo d el iv ery  ac ross th e “ generic ”  
u nc ontrol l ed  b and wid th  of  th e I nternet, 
as it is su b j ec t to c ongestion and  c h ok e 
p oints ac ross th e network .  T h e sol u tion 
f or th is is to stream  th e v id eo f rom  a 
sou rc e as c l ose to th e su b sc rib er as 
p ossib l e.  By  el im inating as m any  
p otential  p oints of  c ongestion f rom  th e 
network  as p ossib l e th e v id eo c an of ten 
b e stream ed  at a h igh er rate with  b etter 
q u al ity  f or th e su b sc rib er.  A  sec ond  
im p rov em ent f or d el iv ering v id eo v ia 
stream ing p rotoc ol s is to ap p l y  Q u al ity  
of  Serv ic e ( Q oS) to th e stream , giv ing 
th e v id eo p ac k ets h igh er p riority  in th e 
ev ent of  network  c ongestion.  Howev er, 
th is is ty p ic al l y  onl y  v iab l e on a singl e, 
c ontrol l ed  network , not ac ross th e 

I nternet in general .  I n f ac t, th is is 
ty p ic al l y  th e way  th at c ab l e op erators 
transp ort b oth  b road c ast and  on d em and  
v id eo ac ross th eir regional  network s. 
 
     Stream ing p rotoc ol s ty p ic al l y  l im it 
th e b and wid th  to th e ac tu al  stream  rate.  
O n one h and , th is c an p rev ent th e c l ient 
f rom  tak ing ad v antage of  “ p re-
b u f f ering”  th e v id eo wh en ex tra 
b and wid th  is av ail ab l e. For ex am p l e, b y  
enab l ing f ast start c ap ab il ities nativ e to 
som e stream ing p rotoc ol s.  O n th e oth er 
h and , stream ing p rotoc ol s are v ery  
ef f ic ient in th at th ey  onl y  send  p ac k ets if  
th e c l ient is v iewing th em .  For ex am p l e, 
if  a u ser starts watc h ing a 10 -m inu te 
v id eo b u t d ec id es to stop  one m inu te in, 
onl y  th e f irst m inu te of  th e v id eo is 
transf erred . 
D ownl oad ing 
 
     D ownl oad ing c ontent giv es th e u ser 
m ore c ontrol  ov er wh en and  wh ere th ey  
want to v iew th e v id eo, as onc e it’s 
d ownl oad ed  to th e c l ient d ev ic e, no 
network  c onnec tiv ity  is need ed  to v iew 
th e v id eo.  T h is al l ows f or a v ery  h igh  
q u al ity  v id eo ex p erienc e regard l ess of  
av ail ab l e network  b and wid th  or 
c onnec tiv ity , assu m ing th e su b sc rib er 
h as d ownl oad ed  th e v id eo in ad v anc e.  
D igital  R igh ts M anagem ent ( D R M ) c an 
b e u sed  to l im it transf er of  th e c ontent, 
th e nu m b er of  tim es th e c ontent c an b e 
v iewed , th e v iewing wind ow, etc .  
D ownl oad ing v id eo v ia b road b and  is 
m ost of ten d one u sing th e HT T P 
p rotoc ol , b u t c an b e d one v ia p rop rietary  
p rotoc ol s with  d ed ic ated  c l ients as wel l .  
D ed ic ated  v id eo c l ients al so p rov id e 
m ore c ap ab il ities f or th e su b sc rib er b y  
m anaging wh ere v id eos are stored  on th e 
d ev ic e, p rev enting sc reen c ap tu res of  th e 
c ontent, p rov id ing a c om m on nav igation 
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engine, or al l owing u sers to set u p  
su b sc rip tions to d ownl oad  m u l tip l e 
v id eos. 
 
     Progressiv e d ownl oad  is th e ab il ity  to 
start v iewing a d ownl oad ed  v id eo as 
soon as th ere is enou gh  v id eo “ in th e 
b u f f er”  to c ontinu al l y  p l ay  th e asset 
giv en th e transf er sp eed s th at are seen 
d u ring th e initial  b u f f ering.  
Progressiv el y  d ownl oad ed  c ontent 
al l ows th e su b sc rib er to start v iewing th e 
v id eo as soon as p ossib l e wh il e 
sim u l taneou sl y  sav ing th e v id eo f or l ater 
v iewing.  With in th e p rogressiv e 
d ownl oad  m od el , d ownl oad ing c an 
sim u l ate a stream ing ex p erienc e, b u t 
u sing d ownl oad ing p rotoc ol s instead  of  
stream ing p rotoc ol s.   
 
     Wh ol e asset d ownl oad s, and  
p rop rietary  m eth od s of  d ownl oad ing 
sm al l  “ c h u nk s”  of  th e v id eo are c om m on 
m eth od s u til iz ed  tod ay .  T h ese m eth od s 
p rov id e th e b enef it of  u sing d ownl oad -
ty p e p rotoc ol  arc h itec tu res wh il e 
u til iz ing b u rst transf ers of  th e v id eo at 
f aster th an stream  rate f or q u ic k er 
d el iv ery .  Som e m eth od s al so p rov id e 
th e ef f ic ienc y  of  stream ing p rotoc ol s b y  
onl y  transf erring j u st th e v id eo th at is 
b eing watc h ed  in ad d ition to a sm al l  
b u f f er. 
Peer to Peer ( P2P) 
 
     P2P p rotoc ol s c an b e u sed  to enab l e 
d ownl oad  ty p e serv ic es or stream ing 
ty p e serv ic es.  Wh ere b oth  trad itional  
d ownl oad ing and  stream ing p rotoc ol s 
work  get th eir c ontent in a f airl y  l inear 
f ash ion ( start at th e b eginning, k eep  
going u ntil  th e end ) f rom  a singl e sou rc e, 
P2P c l ients c an get c ontent 
sim u l taneou sl y  f rom  a l arge nu m b er of  
sou rc es, and  d o so in a non-l inear 

f ash ion ( getting th e l ast p art of  th e f il e 
f irst f or ex am p l e). Howev er, wh il e P2P 
c l ients c an sou rc e th e d ata f rom  m u l tip l e 
l oc ations, it stil l  m u st al l  trav erse th e 
sam e b road b and  ac c ess l ink .  T h u s, P2P 
wil l  h av e th e sam e b road b and  d ownl oad  
b and wid th  issu es as trad itional  stream ing 
and  d ownl oad ing p rotoc ol s wil l .  P2P 
p rotoc ol s h av e rou ting m etric s to 
d eterm ine th e nearest, h igh est 
b and wid th , m ost rel iab l e sou rc es to 
sou rc e c ontent f rom , inc reasing th e 
su b sc rib er’s u til iz ation of  th e ac c ess 
network .  Howev er, b ec au se th ere are 
not c om m onl y  ac c ep ted  stand ard s f or 
P2P network ing p rotoc ol s, th ey  are not 
integrated  into p op u l ar b rowsers, and  
ty p ic al l y  req u ire c u stom  c l ients. 
 
     P2P p rotoc ol s h av e a great ad v antage 
f or c ontent owners in th at th ey  d on’t 
req u ire any  stream ing or d ownl oad ing 
inf rastru c tu re.  Content owners need  
onl y  to seed  th e c ontent onc e into th e 
P2P network .  A s m ore c l ients d ownl oad  
th at c ontent f rom  th e initial  p eers, th ey  
in tu rn m ak e th at c ontent av ail ab l e to 
oth er p eers.  T h u s, th e c ontent owner’s 
ind iv id u al  su b sc rib ers are u sing th eir 
own storage, stream ing resou rc es ( th eir 
PC) and  b road b and  network  c onnec tion 
b and wid th  to d istrib u te th e c ontent f or 
th em , al l  at no c ost to th e c ontent owner.  
Sinc e P2P p rotoc ol s work  b est wh en 
th ere are a l arge nu m b er of  p eers in th e 
network  with  th e c ontent a c l ient is 
ask ing to d ownl oad , it tend s to work  b est 
f or th e m ost p op u l ar c ontent, as th at is 
l ik el y  to resid e on th e greatest nu m b er of  
p eers.  
 
     P2P c l ients h av e d ownsid es as wel l .  
For l ong tail  or nic h e c ontent, th e 
nu m b er of  p eers with  th e c ontent m igh t 
b e v ery  l ow, resu l ting in sl ow d ownl oad  
p erf orm anc e and  a p oor ex p erienc e f or 
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th e rec ip ient.  Sinc e m ost P2P network s 
rel y  on ind iv id u al  u sers wh o m ay  or m ay  
not b e onl ine at any  giv en tim e, nic h e 
c ontent m ay  not ev en b e av ail ab l e to 
req u estors wh o wish  to v iew it.  M ost 
P2P network s are al so not m anaged  b y  
any  c entral  sou rc e or entity , and  th u s 
m ay  end  u p  b eing l ess rel iab l e ov eral l  as 
th ey  rel y  on th e ind iv id u al  u sers to eac h  
d o th eir p art.   
 
     P2P rel ies on ind iv id u al  u sers to 
sou rc e th e c ontent ov er th eir asy m m etric  
b road b and  c onnec tions.  Wh il e 
d ownl oad  sp eed s c an b e v ery  f ast, th e 
u p l oad  b and wid th  is ty p ic al l y  a m u c h  
l ower sp eed , and  m ore su b j ec t to 
c ongestion. A  P2P u ser c an easil y  
c onsu m e a l arge p erc entage of  b oth  th e 
u p stream  and  d ownstream  av ail ab l e 
b and wid th  of  a giv en network  segm ent, 
d ep end ing on th e p op u l arity  of  c ontent 
th ey  h ost, and  th e v ol u m e of  c ontent 
th ey  seek  to ob tain. T h e ef f ec ts of  
p op u l ar P2P ap p l ic ations th at are u sed  to 
d istrib u te c op y righ ted  c ontent is th e b est 
ex am p l e rec ogniz ed  b y  op erators tod ay . 
 
     T h e u se of  P2P p rotoc ol s isn’t l im ited  
j u st to c l ients try ing to u se th e I nternet to 
d istrib u te c ontent.  Serv ic e p rov id ers 
c ou l d  l ev erage P2P f or d istrib u tion of  
c ontent with in th eir network , as wel l  as 
p otential l y  l ev eraging P2P p rotoc ol s to 
“ p eer”  with  oth er serv ic e p rov id ers f or 
c ontent, in a sim il ar way  as th ey  p eer f or 
I nternet p ac k et transp ort tod ay .  I nstead  
of  p u b l ish ing th eir c ontent to 3 r d  p arty  
CD N  p rov id ers ( d esc rib ed  in th e nex t 
sec tion), or to c l ient-b ased  P2P 
network s, c ontent owners c ou l d  p u b l ish  
th eir c ontent to a sel ec t nu m b er of  
serv ic e p rov id ers th ey  p eer with  at a 
c ontent l ev el , wh o wou l d  in tu rn 
d istrib u te th at c ontent as need ed  eith er to 
oth er serv ic e p rov id ers f or d el iv ery  to 

th eir c u stom ers, or d irec t to c onsu m ers 
wh o are u sing serv ic e p rov id ers th at 
d on’t h av e c ontent p eering rel ationsh ip s. 
 
Content D el iv ery  N etwork s 
 
     T o h el p  sc al e th e d el iv ery  of  c ontent 
ac ross th e I nternet, CD N  p rov id ers h av e 
b u il t inf rastru c tu res th at h el p  v irtu al iz e 
th at c ontent ac ross th e network .  
Conc ep tu al l y , CD N s work  b y  ingesting 
th e c ontent f rom  a sou rc e ( su c h  as a 
c ontent owner’s web site) into a network  
of  intel l igent c ac h es d istrib u ted  
th rou gh ou t th e network .  A s su b sc rib ers 
req u est to v iew c ontent, a c op y  of  th at 
c ontent is stored  in a c ac h e c l osest to 
th at su b sc rib er.  Wh en th e sec ond  
su b sc rib er req u ests to v iew th at sam e 
p iec e of  c ontent, th e req u est is red irec ted  
to th e l oc al  c ac h e, with  no need  to go 
b ac k  to th e original  sou rc e.  A s l oc al  
c ac h es “ f il l  u p ”  with  c ontent req u ested  
f rom  su b sc rib ers, th e l east p op u l ar 
c ontent is p u rged  to m ak e room  f or m ore 
p op u l ar c ontent. CD N  c ac h es c an b e 
p l ac ed  in a tiered  h ierarc h y , al l owing f or 
c ontent p op u l ation to m atc h  th e interests 
of  its l oc al  su b sc rib ers.  T h is d em and -
b ased  m eth od  k eep s th e m ost p op u l ar 
c ontent c l osest to th e u sers req u esting it, 
resu l ting in th e b est p erf orm anc e f or 
th ose su b sc rib ers.  N ic h e c ontent, 
h owev er, is al way s av ail ab l e f rom  th e 
sou rc e.  CD N  c ac h es sim u l taneou sl y  
serv e th e c ontent to th e req u estor wh il e 
th e c ontent is p op u l ating th e CD N  
c ac h e’s l oc al  storage rep ository . 
 
Bu t as d esc rib ed  in th e p rev iou s sec tion, 
th e m ore p op u l ar th e c ontent is, th e m ore 
it is d ownl oad ed  and  th e m ore th e 
c ontent owner is c h arged  f or 
d istrib u tion.  T h is is in stark  c ontrast to 
P2P, wh ic h  p erf orm s b est ( and  l east 



Page 12 
 
T h i s  m a t e r i a l  w a s  o r i g i n a l l y  p r e s e n t e d  a t  N C T A ,  T h e  C a b l e  S h o w ,  2 0 0 8 . R e p r i n t e d  w i t h  p e r m i s s i o n . 
 

ex p ensiv el y ) f or th e m ost p op u l ar 
c ontent.  Howev er, al so in c ontrast to 
P2P, CD N s are m anaged  network s and  
c an p rov id e serv ic e l ev el  gu arantees to 
c ontent owners, and  d el iv er al l  c ontent 
regard l ess of  h ow p op u l ar it is, f rom  
with in th e op erator’s own network .  T h e 
m ost p op u l ar c ontent is m ore wid el y  
d istrib u ted  th rou gh ou t th e network , and  
th u s ty p ic al l y  resid es c l ose to th e 
su b sc rib er, m inim iz ing th e nu m b er of  
“ h op s”  or l ink s th rou gh  th e network  th e 
c ontent m u st trav erse to reac h  th e 
su b sc rib er.  T h e c l oser to th e su b sc rib er, 
th e b etter - p rox im ity  m inim iz es th e 
p otential  f or c ongestion and  enh anc es 
th e ov eral l  c u stom er ex p erienc e. 
Hy b rid  D el iv ery  O p tions 
 
     Som e c om p anies are starting to l ook  
at h y b rid  P2P and  CD N  d el iv ery  op tions.  
A  c l ient wou l d  f irst l ook  to see if  th e 
c ontent is av ail ab l e f rom  p eers, and  if  
not, start sou rc ing th at c ontent f rom  a 
CD N  p rov id er. T h u s, th e m ost p op u l ar 
and  ex p ensiv e c ontent trad itional l y  
p rov id ed  b y  a CD N  wou l d  b e d el iv ered  
v ia th e “ f ree”  P2P network  instead . 

R ol e of  th e Cab l e O p erator in O nl ine 
V id eo 
 
     T od ay , wh en it c om es to c ontent 
d estined  f or th e tel ev ision, th e c ab l e 
op erator ac ts as th e p rim ary , and  of ten 
onl y , aggregator and  d istrib u tor of  
c ontent f rom  m u l tip l e c ontent owners to 
th e op erator’s su b sc rib ers.  Consu m ers 
nav igate l inear b road c ast c ontent v ia a 
p rogram  gu id e, with  a m enu -b ased  
nav igation p ortal  f or ac c essing p op u l ar 
m ov ies, T V  sh ows, and  nic h e c ontent on 
d em and .  Bu t wh en it c om es to 
b road b and  v id eo, m any  c ab l e op erators 
d on’t h av e a p resenc e at al l .  T od ay ’s 
b u siness m od el s are stil l  d ev el op ing 
arou nd  wh at and  h ow c onsu m ers wil l  
p ay  f or onl ine v id eo.  Bu t as th e 
c om Sc ore nu m b ers in f igu re 1 sh ow, 
c onsu m ers aren’t waiting f or th eir c ab l e 
c om p any  to f igu re ou t.  Cab l e op erators 
h av e th e op p ortu nity  to p l ay  th e sam e 
aggregation and  d istrib u tion rol e f or 
onl ine c ontent as th ey  d o f or trad itional  
tel ev ision c ontent, and  in som e c ases, 
c ontrol l ed  d el iv ery  of  th e c ontent m ay  
al m ost p ay  f or itsel f .   
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Online Video Trends (Jul 07-Jan 08)
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 *Single heaviest month for  online vid eo c onsu mp tion sinc e c omSc or e initiated  its tr ac k ing ser vic e 
 

Figu re 4:  O nl ine V id eo T rend ing J u l y  20 0 7-J an 20 0 8 
 

I m p ac t of  O v er th e T op  V id eo D el iv ery  
on Cab l e O p erators 
 
     Su b sc rib ers watc h ing onl ine v id eo 
“ ov er th e top  ( O T T ),”  or u sing th e c ab l e 
op erators b and wid th  f or v id eo not 
d istrib u ted  b y  th e c ab l e op erator, is 
ef f ec ting th e op erator b oth  tec h nic al l y  
and  f inanc ial l y .  T h e m ost ob v iou s is th e 
su b stantial  traf f ic  growth  
Cab l e op erators are al read y  transp orting 
al l  of  th e onl ine v id eo th at th eir 
su b sc rib ers are watc h ing – th ey ’re j u st 
not getting any  rev enu e f rom  it asid e 
f rom  th e rev enu e th ey  are rec eiv ing f or 
p rov id ing b road b and  I nternet 
c onnec tiv ity .  For p op u l ar c ontent, th e 
c ab l e op erator is p rob ab l y  transp orting 
th e sam e ex ac t c ontent c ou ntl ess tim es 
ac ross th eir b ac k b ones.  I n ad d ition to 
th e h it th at c ab l e op erator b ac k b ones are 
tak ing f rom  a b and wid th  p ersp ec tiv e, 

op erators are al so f ac ing a serv ic e 
su b stitu tion c h al l enge.  T h is is 
h ap p ening tod ay  in th e v oic e m ark et 
with  O T T  p rov id ers su c h  as V onage and  
Sk y p e.  O nc e p rem iu m  v id eo is av ail ab l e 
onl ine, and  v iewab l e on th e tel ev ision 
set v ia retail  D M A s, su b sc rib ers c an al so 
start sh if ting th eir c ontent sp end  f rom  
th e c ab l e op erator to oth er p rov id ers.  A  
su b sc rib er sh if t is starting to h ap p en 
tod ay  th rou gh  su c h  d ev ic es and  serv ic es 
as A p p l e T V  and  iT u nes, V u d u , and  
M ic rosof t X b ox  L I V E  M ark etp l ac e.  
A nd  as serv ic es c ontinu e to sh if t, so too 
wil l  th e ad v ertising rev enu e assoc iated  
with  th ose serv ic es. 
Cab l e O p erators as O nl ine Content 
D istrib u tion Partners 
 
    By  b ec om ing an ac tiv e p artic ip ant in 
th e d istrib u tion of  onl ine v id eo, c ab l e 
op erators c an ac c om p l ish  m u l tip l e goal s 
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wh il e p rov id ing m ore ad v antages to b oth  
th e c ontent owner and  c onsu m er at l ower 
c ost th an trad itional  CD N  p rov id ers.  
Cab l e op erators al read y  own th eir 
regional  network  and  b road b and  
inf rastru c tu re, and  h av e f u nd am ental l y  
l ower c ost stru c tu res f or b u il d ing a CD N  
th an p rov id ers wh ic h  need  to l ease th ose 
f ac il ities.  I n ad d ition, th is inf rastru c tu re 
is al read y  b eing u sed  f or th e transp ort of  
oth er serv ic es th at are l argel y  f u nd ing its 
b u il d -ou t;  su c h  as trad itional  c ab l e T V , 
v oic e serv ic es, b u siness serv ic es, and  
ev en O T T  onl ine v id eo itsel f .   
 
By  l ev eraging CD N  tec h nol ogy  with in 
an ex isting inf rastru c tu re, c ab l e 
op erators c an c ac h e p op u l ar c ontent at 
th e ed ge and  el im inate d u p l ic ation of  
b and wid th  ac ross th e network  to h el p  
al l ev iate som e of  th e c osts al read y  
inc u rred .  Bec au se th e op erator c ontrol s 
th e inf rastru c tu re, c ab l e op erators c an 
al so l ev erage Q oS c ap ab il ities to 
p rioritiz e v id eo traf f ic  in th e ev ent of  
network  c ongestion, p rov id ing a b etter 
ex p erienc e f or c onsu m ers.  With  f ewer 
p otential  c ongestion p oints and  th e 
ab il ity  to p rioritiz e v id eo stream s, c ab l e 
op erators c an d el iv ery  h igh er q u al ity , 
h igh er b it-rate v id eo to th e c onsu m er, 
f u rth er enh anc ing th e ex p erienc e v s. 
O T T  d el iv ery , wh ic h  c ontrib u tes to 
c ontinu ed  su b sc rib er l oy al ty  and  b rand  
awareness. 
Cross-Pl atf orm  Serv ic e Cap ab il ity  
 
     Bey ond  th e ad v antages of  m ore 
ef f ic ient d el iv ery  of  c ontent, c ab l e 
op erators c an ad d  signif ic ant v al u e in th e 
serv ic es th ey  c an b u nd l e togeth er and  
of f er c onsu m ers.  A s c ab l e network s 
transition to al l -d igital  with  set top  
b ox es, d igital  v id eo rec ord ers h av e 
b ec om e c om m onp l ac e in nearl y  ev ery  

c ab l e h ou seh ol d . A  c om m on p l atf orm  
estab l ish es a f ou nd ation f or c ab l e 
op erators to p rov id e th e sam e c ontent to 
m u l tip l e sc reens f or th e c onsu m er.  By  
p artnering with  th e c ontent owners, 
c ab l e op erators c an p rov id e c u stom ers 
wh o are su b sc rib ers to p rem iu m  tiers 
ac c ess to th at sam e c ontent onl ine. 
Consu m ers c ou l d  ac c ess th at c ontent 
th rou gh  a p ortal  th at b oth  m aintains 
b rand ing f or th e c ontent owner and  giv es 
th e c onsu m er a singl e d estination f or al l  
th ings v id eo-rel ated .   
 
     A s c ab l e op erators b egin to d el iv er 
c ontent ac ross p l atf orm s with  a singl e 
inf rastru c tu re, th ey  c an al so start 
work ing with  ad v ertisers on c ross-
p l atf orm  ad v ertising c ap ab il ities.  
A d v ertising c am p aigns c an sp an f rom  
tel ev ision c ontent to l ong-f orm  onl ine 
ad v ertising.  T argeted  b anner and  
b u m p er ad s c an ac c om p any  onl ine 
v id eo, and  d if f erent ad s c an b e sh own 
eac h  tim e th e c onsu m er watc h es th e 
c ontent.  By  integrating onl ine v id eo 
with  c om m u nic ation serv ic es su c h  as 
em ail  and  V oI P, c ab l e op erators c an 
enh anc e th e v id eo ex p erienc e b y  
b ec om ing inv ol v ed  in th e su b sc rib er’s 
soc ial  ex p erienc e. 
Cap ital iz ing on th e O nl ine Portal  
 
     O p p ortu nities f or ad d itional  
ad v ertising or c l ic k -th rou gh  rev enu e rise 
onc e m ainstream , p rem iu m  c ontent is 
p resented  al ong with  nic h e, l ong tail  
c ontent and  u ser-generated  c ontent.  T h e 
goal  f or c ab l e op erators is to b ec om e 
b oth  th e d istrib u tion network  and  th e 
j u m p  of f  p oint f or al l  th ings v id eo and  
c ontent rel ated .  By  integrating al l  of  a 
c onsu m er’s c ontent need s, ac ross 
m u l tip l e c ontent owners, p rem iu m  and  
f ree c ontent, and  p ersonal  c ontent th e 
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c ab l e op erator c an b ec om e th e p rim ary  
v id eo ex p erienc e p rov id er f or th eir 
c onsu m ers.  Bey ond  a singl e p ortal  f or 
v id eo c ontent, th e c ab l e op erator h as th e 
op p ortu nity  to integrate m anagem ent of  
al l  v id eo, c ontent, and  c om m u nic ation 
serv ic es f or th e su b sc rib er into a singl e 
ex p erienc e, al l owing th e su b sc rib er to 
ac c ess any  serv ic e regard l ess of  th e 
d ev ic e th ey ’re u sing. 
 
 

N E E D  FO R  M E D I A  M A N A G E M E N T  
A N D  PU BL I SHI N G  

 
O nc e a c ab l e op erator/ c ontent 

p rov id er h as th eir d istrib u tion strategy  
work ed  ou t, th e nex t step  is f igu ring ou t 
th e m ed ia m anagem ent. E v ery one in th e 
v al u e c h ain b enef its f rom  a sy stem  th at 
c an p rov id e th e c ontrol  and  au tom ation 
nec essary  as c ontent is p rov id ed  ac ross 
p l atf orm s. Figu re 5 p rov id es an ov eral l  
sense of  th e d ata f l ow inv ol v ed  in 
p u b l ish ing onl ine v id eo. 

 
 

 Figu re 5:   O nl ine V id eo Work f l ow
 

 
A p p l y ing Bu siness Pol ic ies/ Control  
 

Control  l ead s to th e ap p l ic ation of  
b u siness p ol ic ies f or eac h  p iec e of  

c ontent. A  m ed ia m anagem ent sy stem  
m u st b e ab l e to ref l ec t th e c arriage d eal  
inc l u d ing geograp h ic  restric tions, air 
d ates, end -u ser restric tions, d igital  righ ts 
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m anagem ent, p ric ing m od el s and  
ad v ertising p ol ic ies. T h ese set 
p aram eters th at c ontrol  wh en c ontent is 
av ail ab l e, wh o c an ac c ess it, wh en it 
ex p ires, and  wh at d el iv ery  m eth od s are 
al l owed .  A s th ese p ol ic ies are ap p l ied  to 
a v id eo, th ey  m u st b e enf orc ed  in ev ery  
m ed iu m  inc l u d ing V O D , th e web  and  
m ob il e.  
 

Com m on ty p es of  b road b and  v id eo 
c ontrol s inc l u d e:  
 

o Co n t e n t  r e s t r i c t i o n s .  Sc op e 
c ontent u sage to ref l ec t b u siness 
req u irem ents. E x am p l es inc l u d e 
restric ting m ed ia so it c an b e 
ac c essed  onl y  on c ertain d ates or 
in c ertain geograp h ies.  

 
o E n d -u s e r  r e s t r i c t i o n s .  Control  

u ser ac c ess v ia an integration 
with  ex isting “ singl e sign-on”  
au th entic ation ap p l ic ation. T h ese 
c ontrol s enab l e th e sy stem  to 
p erf orm  al l  th e resp onse task s 
( p rom p ting th e u ser f or I D  and  
p assword  if  nec essary ), and  
eith er generating a l ic ense 
d irec tl y , or u sing a m anagem ent 
sy stem  to p ass th e l ic ense 
inf orm ation and  grant ac c ess. 

 
o P r i c i n g  p o l i c i e s .  Hel p  m onetiz e 

v id eo c ontent b y  su p p orting 
p ric ing sc h em es su c h  as f ree trial  
p eriod s, p ay -p er-v iew, and  p ay -
p er-d ownl oad . 

 
o A d v e r t i s i n g  p o l i c i e s .  E nsu re a 

tigh t integration with  ad v ertising 
c am p aign m anagem ent sy stem s 
to target and  trac k  ad s.  

 
A u tom ation 
 

T h e onl y  sol u tion to c om p l ex  c ontent 
d istrib u tion strategies is au tom ation. A  
m ed ia m anagem ent sy stem  sh ou l d  
grac ef u l l y  m eet v ariou s m etad ata 
sc h em a and  v id eo f orm at req u irem ents. 
T h e h eav y -l if ting task s of  transc od ing, 
f il e transf ers and  enc ry p tion are b est 
ac c om p l ish ed  p rogram m atic al l y , 
el im inating th e need  f or p ersonnel  to 
m anu al l y  start eac h  c h ore.  
 
D y nam ic  E ntitl em ent 
 

T h e f inal  m ission of  a m ed ia 
m anagem ent sy stem  is to enab l e th e 
m onetiz ation of  c ontent. E ntitl em ents 
sh ou l d  b e d y nam ic , al l owing op erators 
to c om b ine c onsu m er segm ents with  
p ric ing m od el s and  c ontent restric tions. 
A d v ertising need s to m erge th e 
em otional  c onnec tion of  th e tel ev ision 
with  th e targeting of  th e web . A n op en 
ap p roac h  to try ing new ad v ertising 
c am p aign m anagem ent sy stem s and  
rel entl ess testing wil l  resu l t in 
c onsu m ers rec eiv ing m ore rel ev ant ad s 
th at are ac tu al l y  ap p rec iated  f or th eir 
ed u c ational  v al u e.  
 
Ch oosing a Content D el iv ery  N etwork  
 

I f  c ontent owners h av e a l arge l ib rary  
of  v id eo th ey  m ay  c h oose to sel ec t a 
CD N  to h ost th eir f il es onc e th ey  are 
p u b l ish ed . T h e sel ec tion p roc ess isn’t 
one th at c an b e ad d ressed  b rief l y . T h ere 
are a l ot of  f ac tors to c onsid er in 
d eterm ining th e b est v al u e:  q u al ity  of  
serv ic e, th e nu m b er of  sites th e c ontent 
is u p l oad ed  to, and  wh at rep orts and  
al erts are of f ered .  

 
A p p l y ing p ol ic ies th at gov ern h ow 

traf f ic  is al l oc ated  b etween internal  
resou rc es and  ou tsid e CD N s, or d irec ting 
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traf f ic  to m u l tip l e CD N s to ensu re th at 
c ontrac tu al  c ap s are nev er su rp assed  are 
a c ou p l e way s to red u c e CN D  c osts. 
A noth er ap p roac h  is to m ov e ol d er f il es 
ou t of  h igh -c ost CD N  storage to an in-
h ou se storage as th e au d ienc e m ov es on 
to newer c ontent. 
 
D eterm ining Form ats  
 

T h e nex t step  af ter c ontent ingest is 
f orm atting c ontent. T h e f orm ats need ed  
d ep end  on wh ere th e m ed ia is b eing sent, 
as d if f erent m ed ia h av e d isp arate 
tec h nic al  req u irem ents. T h is of ten m eans 
c reating m ore c om p ressed  v ersions of  a 
v id eo f or v iewing with in a b rowser or 
f or f aster d ownl oad  f or v iewers with ou t 
b road b and  c onnec tions. Som e ex am p l es 

inc l u d e m ed ia c om p anies th at want 
v iewers to b e ab l e to watc h  v id eo as it 
d ownl oad s or c ontent p rov id ers wh o 
wish  to su p p ort b oth  Wind ows and  M ac  
p l ay ers. 
 

I n ad d ition to sel ec ting th e 
ap p rop riate f orm ats f or a c ontent or 
serv ic e p rov id er’s own site( s), th ere are 
al so ad d itional  f orm ats req u ired  f or 
sy nd ic ating m ed ia. For ex am p l e, wh en 
sy nd ic ating to a m ob il e c arrier, f il es 
m u st b e p rov id es in f orm ats th at work  on 
th eir d ev ic es. Consid erations in sel ec ting 
f orm at c an b e im p ac ted  b y  th e target 
au d ienc e, th e v id eo/ au d io q u al ity  
req u ired , f il e sec u rity  and  th e c ontent 
b eing p osting to l iv e or on-d em and  
m ed ia.  

 

 Figu re 6:   Com m on Broad b and  V id eo Form ats  
 

M ost v id eos f il es h av e at l east two 
ty p es of  f il e f orm ats, th e c ontainer and  
th e c od ec . T h e v id eo f il e c ontainer h ol d s 
d ata l ik e au d io and  v id eo, wh ic h  h av e 
b een c om p ressed  u sing c od ec s. Cod ec s 
c om p ress f il es so th ey  tak e u p  l ess 

storage sp ac e on a c om p u ter and  c an 
m ore q u ic k l y  b e transm itted  ac ross th e 
I nternet. Figu re 6 l ists som e c om m on 
c ontainer f orm ats f or b road b and  v id eo. 
N ote th at th ere m ay  b e ex c ep tions— 
som e f orm ats wil l  p l ay  on c ertain 
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p l atf orm s onl y  if  a sp ec ial  p l u g-in is 
instal l ed , or som e v id eos wil l  p l ay  on a 
d ev ic e onl y  if  th e c orrec t c od ec s are in 
th e c ontainer f il e. 
 

SU M M A R Y  
     M ore, m ore, m ore:  M ore c ontent 
c h oic es, m ore d ev ic es to v iew th at 
c ontent on, and  m ore way s to f ind  th e 
c ontent.  Consu m ers onl y  h av e so m u c h  
tim e d u ring th e d ay  to v iew v id eo 
c ontent, and  want th at tim e to b e sp ent 
v iewing rel ev ant c ontent, not f igu ring 
ou t wh at to watc h , wh ere to f ind  it, and  
h ow to get it on th e d ev ic e th ey  want.  
Content owners want m ore way s to 
m onetiz e th eir c ontent.  T h ey  want to 
sel l  it d irec t to th e c onsu m er wh en th ey  
c an, b u t al so l ev erage th e m ost p op u l ar 
d istrib u tion ou tl ets to m ak e su re th eir 
c ontent is easil y  ac c essib l e to 
c onsu m ers. 
 
     T h is m eans stream ing th e c ontent l iv e 
to c onsu m ers, al l owing th em  to 
d ownl oad  it f or eith er im m ed iate or l ater 
v iewing, and  giv ing th em  th e f l ex ib il ity  
to m ov e th at c ontent arou nd  and  sh are 
th e ex p erienc e with  f riend s and  f am il y .  
Cab l e op erators are one of  th e p rim ary  
d istrib u tion ou tl ets f or tel ev ision c ontent 
tod ay , b u t c ertainl y  not th e onl y  one.  
T h e sam e tel ev ision sh ow is av ail ab l e 
initial l y  v ia b road c ast, and  th en onl ine 
v ia th e p rogram m er’s web site, onl ine 
th rou gh  retail ers su c h  as iT u nes and  
A m az on.c om , on d em and  th rou gh  c ab l e 
op erator’s V oD  p l atf orm , and  u l tim atel y  
on D V D  and  sy nd ic ation as wel l .   
 
     T h e I nternet giv es b oth  c ontent 
owners and  c onsu m ers m ore av enu es f or 
rec eiv ing and  v iewing th at c ontent.  
Cab l e op erators h av e th e op p ortu nity  to 
c ontinu e to p l ay  th eir c u rrent T V  

d istrib u tion rol e f or onl ine v id eo as wel l .  
M u l tip l e p artnersh ip  and  engagem ent 
m od el s ex ist, ranging f rom  ac ting as a 
wh ol esal e CD N  p rov id er u p  to and  
inc l u d ing b eing th e aggregated  retail  
storef ront f or c ontent. A nd  b y  
integrating th e onl ine v id eo ex p erienc e 
with  th e c u rrent b u nd l e of  d igital  v id eo, 
v oic e, and  b road b and  d ata c ab l e 
op erators c an f u rth er enh anc e th eir v al u e 
p rop osition f or c onsu m ers. 
 
     Bu t m anaging al l  of  th is c ontent f rom  
so m any  d if f erent sou rc es to so m any  
d if f erent d estinations req u ires a 
sop h istic ated  sy stem  f or m ed ia 
m anagem ent to h el p  au tom ate and  sc al e 
th e p roc ess. A d d itional l y , it p rov id es 
m ec h anism  f or ex tend ing c ontent and  
th e c onsu m er ex p erienc e to b road b and  
with  th e f l ex ib il ity  to assign sp ec if ic  
p ol ic ies and  b u siness ru l es ap p l ic ab l e to 
op erators and  p rogram m ers, and  m ost 
im p ortantl y , ac c om p l ish es th is with ou t 
rel inq u ish ing c ontrol  ov er sp ec if ic  m ed ia 
ob j ec ts. A s th e m ark et c ontinu es to 
ev ol v e and  grow, th e m anagem ent of  
onl ine m ed ia wil l  c ontinu e to grow in 
c om p l ex ity  with  sh eer v ol u m e and  ty p es 
of  c ontent av ail ab l e. A s new f orm ats 
em erge and  th e d el iv ery  m ec h anism , 
ty p e of  c ontent and  b u siness ru l es 
c h ange, m ed ia m anagem ent sy stem s 
need  to serv e as an ex tension of  th e 
p rogram m er/ op erator p rod u c t team s and  
d ep end ab l y  d el iv er v id eo th at m eets th e 
ex p ec tations of  v iewers ac c u stom ed  to 
h igh  q u al ity  v id eo ov er th e T V .  
 
 

 
R E FE R E N CE S 

 
                                                 
i c o m S c o re V id eo  M et rix ,  P res s  R el ea s e,  
M a rc h  2 0 0 8  



Page 19 
 
T h i s  m a t e r i a l  w a s  o r i g i n a l l y  p r e s e n t e d  a t  N C T A ,  T h e  C a b l e  S h o w ,  2 0 0 8 . R e p r i n t e d  w i t h  p e r m i s s i o n . 
 

                                                                   
ii c o m S c o re V id eo  M et rix ,  P res s  R el ea s e,  
M a rc h  2 0 0 8   
iii O n l in e V id eo : A  N ew  L o c a l  A d v ert is in g 
P a ra d igm ,  T h e K el s ey  G ro up ,  I n c . ,  2 0 0 7  
iv  B a s ed  o n  t o d a y ’ s  a v era ge C D N  in d us t ry  
p ric in g m o d el s ,  in t ern a l  c o m p a n y  res o urc es  


