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WHITE PAPER

Controlling Your N:otwork­
A Must for Cable Operators

Executive Overview

This white paper describes how multiple system operators (MSOs) can control the traffic on their multiservice networl: to ensun:

that their users receive consistently high levels of service. In addition, it discwses how to prevent outside content pro\iders from

disrupting the cable network by delivering broadband content without authorization granted by the MSO.

The Opportunities for MSOs
Today, the volume of networked data traffic has bypa5.'>Cd that of voice traffic, and the demand for dau Access is stilI climbing

stc:ldil)' for borh business and residential subscribers. The demand for high-bandwidth video access is beginning to undergo a similar

upswing. Further, there is a strong subscriber intercst in bundled data. voice, :md video serviecs offered by II single provider. MSOs

arc in an exceUent position to take adVAntage of these unprecedented revenue opportunities.

Such a move requires being able to deliver data. voice, and video to all your subscribers through a single converged network

of integrated components designed for this type of service deployment__ n Internet Prorocol (IP) network.

A converged network delivers substantial benefits, such as resource sharing not only of bandwidrh, but also of capital

expenditure, operational costs, and training. A converged network gives you the freedom to offer bundles of data, voice,

and video serviccs, and today you can offer these serviees with new confidence in your abilities to control service qualit)·.

And today you can do this with new confidence in your abilities [0 deliver service quality.

For example, converged network enables you to create "virtual" necworks to ensure that different types of traffic do not

interfere with ClIch other. You get the advantages of a converged network with the service-delivery confidence of separate

net\\!orks-bur withour the gross inefficiencies and furure-limiting isolation of separate networks.

Cisco Systems and its strategic partners have made a Jlo-compromise commitment to dc:livering cnd-to-cnd, carritr·c1«ss.

high-bandwidth IF net\vorks to meet these New World opportunities.

Elements of a Multiservice Cable Network
New World IP networks are the most advanced, flexible, and cost-efEicienr solution available for delivering dat:l, voice, and video

ovcc eable-the types of serviees your customers want. New World networks arc: also designed to leverage che common infrastructure

you already have to optimize your time to marker and profiubiliry in developing, deploying, billing, maintaining, and expanding

these services over time.
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WFQ, on the other hand, adds the capability to provide expeditious handling for high-priority traffic requiring low delay ",taile

fairly elwing the remaining bandwidth between 10wa-prioritT traffic sources. WFQ divides link trafnc into high·priority and

low-priority flows (based on metries including [p Precedence and traffic volume). High-priority flows receive immcdiatt: handling,

whereas low-prioz:ity flows are interleaved and receive proportionate shares of the remaining bandwidth.

Rulflll1 Ear1v Delectloll for Congestion Mlneilnlenr

Random early detection (RED) gives you the ability to flexibly specify traffic-handling policies to maximize throughput under

congestion conditions. RED hdps you intelligently avoid network congestion by implementing algorithms that provide a host

oE protections, including the ability to;

• Distinguish between acceptable temporary traffic bursts and excessive bursts likely to swamp network resources

• Work cooperatively with traffic sourees to avoid TCP slow-start oscillation, which can aeale periodic waves ofnetwork congestion

• Provide lair bandwidth reduction to reduce traffic sourees in proportion to the bandwidth being utilized

• Set minimum and maximum queue depth threshol~sas well as packet drop probability

Thus, RED works with TCP to anticipate and manage congestion during periods of heavy traffic to maximize throughput via

managed packet loss.

Go forward and Grow with Safety and Control

Cisco QoS gives you complete con~rol over all your content and services while at the lOame time protecting your available bandwidth

and minimizing delays for time-sensitive voice and video applications.

QoS can also propel you forward by giving you the information you need to offer advanced differentiated lOccvicelO at a profit.

For example, time- and uS;lge-based billing via NetFlow measurements provide you with a rnc:a.ns of encouraging (or shiftins)

demand during periods of light nerwork loadin£; by offering off-peak discount pricins.

Traffic classes and prioritization allow you to encourage business subscribers to classify their traffic and transport onl)' the

highest-value bits duril:g peak usage periods and heavy congestion conditions.

Bandwidth allocations via the CAR feature let you carefully engineer network capacity to meet bandwidth commitments durin/;

periods of congestion.

\Vith QoS, you can optimize service profits by marketing "cxprelOs" services to premium custome[l; rcady to pay lor superior

network performance. Enterprise customers are already leveraging virtual private networks IVPNs) and other advanced services

provided by broadband MSOs to optimize communic:ltlons with customers, suppliers, branch offices, lind mobilclteleeommuting

employees.

Cisco QoS services help you pursue a New World Internet business model for profitable revenue growth by:

• Offering llnd charging for targeted, differentiated services

• Maximizing network utilization

• Maximizing revenue per cartied bit

• Generating incremental billing Eor new services

Every competitive 1'vISO has bcc:n challenged to plan and build Iln IP infrastructure that can deliver a full range of differentiated

network services and provide absolute network control, from the edge to th~ backbone. Now, that's exactly what you can do.

For more informadon on Cisco Cable: Solutions, visit our web site at: www.cisco.com/cnblc.
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NEW REVENUE OPPORTUNITIES n:i:ROUGH. .
NEW SERVICES AND MARK.nS

C'lblc opec:ltors hJ.ve 010 oppOrtunity t.o<Uy to g~ner3tt

si~ifiCl.Ilt rc'-enues from nn\; servicei5 in, the: rc:StdentUli.

business, :rnd cduc.nioa m:l.rkcts. The ~nd for

infonl1:uion, entero.inmcnt, llnd communiClcions h.1S
explod~> :md the cble netWork presents the single besr '.

lru:dium for ddi\'aing these ~n-iccs reliably, cost·dfmi\"elr.

:1.Ild rrofilabl)". In £:tct, an:tlrsrs predict rh:ll tht! dcm:z.nd for

cabl.c"mod~lns"\;1l grow b~' :Iln}ost tm times in the ncxt
'---\C:W )'COlr5 (Figw:c 1). Gble op<!r:llors ha\"l~ the OPPOrlunit)·

10 take :Idvant:l2c of this tremendous srowth b~' providing.

:1dv3.n.:cd ser\ict'S ~t Ol fraction of the cosr of tradirion:ll

releo solutions, The r:lose of porcmbl ser'oices is lir.lilCd

only by the needs of the: CllSWrm:c,

Cisco 'able solutions eD3bk 'oPCr::ltors of all siz.c:s to

derive new revenue 5tr~ from their exi.stin" able
, • Q

S)'Stems :lnd, more imporuDd>', to I~r well :mod of other

10.:011 ac~ providers in temu of scnicc offeri~ and

clU'tomer rnindsh=trc. ~ing the first to offa thc~ D~W

~io:s is critic! in a IQC1.1·;Icces5 mukct c~cted to

become fiercely competitive. Thcf.rst rrm;der to e~ter

the~ DCW m:ukcts \\ill :lcquiIl: spttd·hungry cusrome~ at

a mu,h lo\~'e, Cost,th:ln th.1.t of the competing. 3CCCSS

pro\·ioos. dur follow.

The C:::lh1c industr)' i~ in :l st'll!: of t':lpid transition

from rhe: old·workl lnQJl'\ based on dOi,d s~'src",~

providing:1 single product offcring-bro,1tk=tst television

pro!"r~\mminb:-tQ 01 new world driv.:n by competition :l!!J

choice, ~blc oper:nors C3n now offer :I multitude or
sen'icc~ b:1sed on:Jn intcy:llcd pbrform of [1:1t3, voice,

:lnd yidcl) cap:1bililics.
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demand {VOD). These S.:rv1CCS require \'aryiog lc:\'t:l.~ of .. __ •. , ..

··----b;ludwidth (or ~OIk fX.-r£OtmOlDCC:. Through QoS, ablc=

operators C:1n casilr cluq;c: inCTement.:llly ior higher

bandwidth, further boosting revenues.

10 allC)\.... c.,bk operators to [:Ike: ad\·.1l\u~c= of thest:

COl1sutlwr nurkc-l opportuniries, Ci5:cO !t;JS cst.1blishc=J an

illdu~lr)"·lcJ.ding. p,mnc.rship 5lr;1[o;-g)' and ;1 eQmrlct~

cnd-rCl·"nd solution,

Interopcr;1bility Partners

Cisco is \\'orkine with leading companiC'S in th~ c:lbte
indu.my such :IS GCDcr:t! Instruments (GIl, Thomson RCA,

:md Com21 to :lssUte interopc=rabilitY of our product.~. This

:lllow5 )'ou co t.:tkc :Idv:lnca:;e of the consumer m:lrket b>'

!C\'c,-r:lSinG the C'xperrisC' of multiple vc:ndars. Whc:thc:r thcy

ar" consumer Qb1<: mode~!-.~jigit:11 set-top bo:.:C'S, c:lbl~
o1'o:r:1[o r5 can be :lS~l\1'(!(i' that Cisco p:uwers' dC=\'iccs \\;11 ~

inll·rop.:r:lt\," widl Cisco hcadcl1dc:quipmc:nt.

fj!f\lC 4: Yoicc 0't"C11PI

Cisco N'et\"t.'orks P.Htncn . ._..... _ __

ThrouYJ me- N~lWorbprogr:u'n. Ci$Co is pannc::rinl; with

k.1ding comp:mics around the world including wo~lJ,CJmous

consumer eleccrollics maoufacturers such :IS Son)' ,:tnd

S:lm5ung; leading Europe:m s.:r-top box m:1uuf:lcrurc:rs

such as race; kadins modem nunubctu~assuch:ls Askc:';

:11\0 le.:tding supplicrs of intcgr:\tt:J tldi\'cf)' SYStems Cor

cable opc=rators such :a ADC Tdccommunic"ti"n5.

rnC· Cisco l'-:ct'Works is :J. tcehnolo~y

ISCO_ licensing prOSr.lffi that incorpor:ltcs
r~eIWa,t"

Ci$CO technologies ioto iLS parmer-s'

cable modems, digital set-top boxes, :Ind exrmul nc=twork

interbcc units (NIUs). As p:lrticip:1l1c" in the program, Son)'.

SamsunJ;, P:Il:c, ADC, :l.nd Asker proudl~' dispby lhl' Cisco

NetWorks br:md m.:lrk--Q gU:lr.mtt"C of Cisco rcliJbiliry,

nctworkcon.tlec,-rivit)', :u'\d intetOpl!f:l biliry. The Cisco

, ,NetWorks program allows cabh:: opcl':lolori-to.k,·cr:lse.thc.­

combinatioo of Cisco tcchnoto~'with [he ~espeetjve core

compcrmcic; of its p:utncrs, borb Ih~e who :lre :I part of

the prosram rodar as 'well ;u those who join in the future,

to ensure their suc:cc:.ss in the consumer tn:1Tkel. .

-
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SnAUCtC COl'CE.JI.NS \t"HL.~ DtPLOY'lNC AN

I:rrEc/UTEO MULTl$EJl.VICE NETV;"OR.t'

The hybrid-fibcr<oa:c (HFC) network th:n able O~r:ltors .
h:J\·c t<><by is WJdoubtedly their single most srr:ltcgic

:md ...a1l1:lblc nsc:t-<lne th.u should be m:lXimi:t.ed. In

c-'-"tr.1oinJ; the optimum Y:llue from th;ir pbnt, opcr:ltors

musr ensure th:n thei: Clbl~ nc=twork m:lximizes b<>th

rc\'c:nuc= per liubsc:riber aed the mi.mbcr of subs...,.ibers

. :tnd minimizes e:t'pirJI cl..-rendirures and o~r"'"tingcom.

It should also help susrain their compcticivc edge br
-':"-~-cn:lbli~~c:1bl~ opcr;;;~r~-;~-b~ilj~~:rep~ta·;io·n"'(6r:-·-·-------......;

ddivcrins b<:sr-iJl·da~s rot:ll s~rvicc qU:llicy.

M:lJcimi:tins Revenue Per Subscriher

One W01r to ;Iehic\'c hiSh rc=vcnuc p<:r subscriber is br
sC!;mcncing the nJ;lrker :1nU ch:lrging wh:lt the m:ukcr

will be:!r within CJch marht segment. lr i~ (l(l[ cnou~h.

howc\'cr, for r.l:1Ckclin~ to dcvise different service ofierinit~.

The:: network must be c:lpable of sllppClrril1a these oficrinss

throu~h ml::lI1ill:;ft:l pCJlicinc: :lnd enforccmcnr Il\l'Ch:lni$n\$.

on rariJ eost reetuetion~ as modem vendors r.lmp up to

hi);h-\'olumc production. And in the: mt'<.lium to Ion:; teml,

O!"Cf;\tCrs must climiMtt, the: apit'ill c:\Tcndirurcs for c."lblc

mode::ItL~ from their books entirely.

Pcrform:lIlcc thiol.lg,h ;1 sc."l!:r.blc S)"Stem

Rdi:lbili~ with -mWm.'\1 sef.,.ice outasC$ ensured b)'

reli:lblc cornIXi~~~~ aed rapid (:lult resolution
. ," •:4.;;".-i ..... '. •

Security to protea the cable nct\lo"Ork and chic

customer' nawodcs il~~st malicious attaeksand

protect. customer ,d:u~..tJ:Lrough encryption scn'kc~,

even for multicast d:u:l .

•

Mioimizing Capir:t1 Expenditures ;lad
Operating Cosu

The cable modem n:.atcd OUt 'to ·the CUStOmer coostitutCS a' .

I:zrgC' p:lft of today'! Clpit:11 expenditures. To r~dj~\his :...' .
expe~\.SC in the nca.x term, the O~fOltormust ~·~b·i~;~o bu';:·;;;:-·.·..

.... ~.;"."..:.::..., ··••·••i .....·•

.00qlc inoderns a.nhe lo.....~rpossib.l.e ..prisc.p;er·'.:l*..b::r.sM ,:.. ;.;.~,
." .' . . .~. . . : - ... -:"",.".~ ~"~-:.~'": • •-.""'j.#' ....-.•.

M:JXimiziCl~ the Number of Subscribers

If C3bk 0PCC:ltors build II high.speed ncL'work :uHI offcr ~t,1c opcr.ltOrli ine\lr l:lrse opct':1ting com in three

\'('r1' artt':1ctive prices, cuscomer demand will skyt'CKkel. ;lfC:l5: truck rolls, l:UStomcr support, !lnd nlaintcn:ln,c of

But without the logi.qjc:l1 eOlp;luilities to a~tom:ltiC1lJy the cable plant. Thc solution should SUppOrT cble

provision cable modems into rhe ll¢work, :Iddin" new oper:llors in minimizing their costs in thee three ;U1:OU.
!,-o D

... _ ..eustomcrs will be: II ~lo\Y !!pd te"dious process.ln order to ._... - .. - - - --_._.-._-. --- - -_._-_ ... -

:1\'oid this pirE:l.lI, sC:JL'\bilit'), :lnd :Id\'anccd sdf-pro\·i.sivniog Building :md Sust:linin~ a Competitive E~gc

arc ncedL"I, crublinS customers to purch:Jsc :l modem, plug \~'hilc maximizing revenue ~nd minimizins eases

it in, llnd ~ubscribc immediatdy. 11;1e S)"lilCm should be is a dCliirJblc shorr-tCrTIlI;O:lI, building:l rcput:uion [or

sufficiently SCl!:Ibl~ with adequate capacil)' to 1undle bcst-lll"c!:ISS scn-ice will boost customer retc:ntion lind

Iarsc numbers of new '!sc:rs and should be c:1pablc of :lcee!er:lCC 5u~scriber numbers througl~ ~err31s from

pro\·isi.o~inl;·thc: new subscriber with :r.s little oper:Hor s.'lisfictl customers. Bc:st-in·c:I.1Ss service requires:

intcr\'cnoon as possible, '. .' . •

-
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Ad\':lnc:cd Billing :lnd Pro\-isioninl; with
Cisco Network Rc~ist[ar :ind Nc:tFlow

'\\":"hile lOS software \(l[S opet:ltors se;lmlc:s.~ly intC:£,r:t[C'

new serviccs into their mulriset\·jce networl.:, Cisco

Nerwork Resistrar ;Ind NetFlow help cHicicntlr monitor

:lC\d bill for tho$C scn·i.:c:s. E"cn in drn:unic, nonline:!r

growth nurkels. such as the one: predicted !or broadb:Lnd

~el'\'i(,c:s, Cisco softW:ltc: technoloS)' lets c:lb!.e O~r.1tOfS

cOlsily sc.1\c their provisionins lind billillS to t:tke: full

advanr:tgc: of re'Venue opponunitics.

Bcc:l\Ise lOS softw:Jre is tig.."d~· intc:srated iuco the

Cis.:o equipment th:l.t rl.'sidcs at the he:l.dcnd, as w.ell as in

the rest of :t Cisco nc:twork, ddivcrin~ new sct\·jccs O\'cr

lOS sofrw:w: will appear JUSt as s~ml~ to cablc

customers (Fisure 9). As futuce revisions to lOS SortW.He

h'cornc available. the ddivcC)' of new rcvclluc-:;cn.'r3tin£

SCl"l'i~e$ becomes :I simple martl:t' of .1 so£[\\"an' ursr3dc:.

tbercbr protccrinl; the- o~rnror'~ sy~tC:1I\ investment.

In addition, ~c QoS Eunc:tio~liry th3t exists t06.y in

~OS softwilR 11110\\"$ the operators to tailor the scryicc to

the needs of their customers. Operators arc thus able to .

uke control of wh:1l is h.:lppening in their nrn...ork and

pro\'ide maningful restrictions to p~cnt some subscribcr$'

from impiliing the semee' of others y,.-ho nu)' be plying :I

premium. lhls prevents the probknis 'th:1t other system.~

h:lVl~ tOlh}' where :l few b3ndwidth ~ogs ·c.:111 dfC\:tivel)' .

"steal- service {rom ethers :lnd ausc network pcrCorm:mce

to suffc:r:. ,_.',

Jntcgr:uin£: Intdligen..::c with Cisco lOS S"ftw:trc

Cisco lOS softwi\rt: powers SO pcrCl'nt of the Internct.

lOS sofc\\':I.rc :lllo\\'s cable op..'r:ltors tod.,}" to scamlcssly

:l.lld c((icic:ntly ddiycr ady:m'ced SCrvkCli such as Vl'Ns,

VoIP, and mullicast to their custclnlc-rs.

EFFICIENT PaOVISlONINC OF AOVANC'£.D SERVICES

In deploring~mulr.iscnice ncrwor~ dclivCring the risht

scniecs 10 the right eustomcr~ i$ funchmcnral in order to

take aJ~·:u1t.,g'c of the m"CIlue opporiuoici~ outhncd

t:1rli~ ~"1len :l customer requcsts :l new sen-icc, the

opcr.ltor mUSt be :lble to ddi\'er Ih:lt $en'icc with minim.,l

deby :md mininul.illterruption to cmtins savices.

Network Rcgistr:lr is It his}lly scabbl.: provisioning

tool that hdps m3rug~ Cu'StOruCT inform:ttion nnd th~
scLviccli to which they subscribe. This weI will ulcim.'\tclr

c:n3~le ,customers to self-provision nerwork services through

.a.s,iIiip(~ 'Wcb,inter!:lcc. This means that customcrs em

",~§~Iy purc~ A modem, p~ug it in, lind sulm:ribc

immediately witli·no:op<.;ra.~lJr intervention required
• '.' '•••:. !to- ........

(Figure 10). ThIs y,;It.iiPow'th,C: insraU:uion to be per£Offi1Cd .

without a ~i:\: rolt':~~:~~pin& opc:racors re."\uu :l "

'. . substmtial redtictlon:in'6.tstO!11U :lcquisition c~>Sts. In

. , . . ' . '" .. '.' .;' .'. " '.dd1tio~·thc.CiKo ,olurl~n{s highsy $el1:1ble ~nd Ju$' : '. '"

~.·,..·..~~,~.'~;:::(~;·~~~;~~;;~?~~4:si~.,i~.;§~~~i~i~~~~fij~~~~~k~~~~~~~i

--_ .. --_.- -_ - .-.-_ :,.:;,.._ .

In :l.ddition to olfc~ng supaior [Losponsh'cncss wheu

. ddivcnns.:l n~v. ~~c,~,_~.opcr:ltor must ~imize_the: co~r
-~--o:::-raai\'cnn& th:tt sct\·I.:c.J1-,lSin~liidesthcrtduct-:"io-n-o-r-----------------------------

climin:nion of [nlcL: roUs as well :l..~ the number of $r:JU-houfS

rc:quired to pro\'ision th~ sen'ice ill th~ b:J.:k~fficc billing

sy:;rem-espcci:tll)' as the clcm:md for service [;Ipidly I"3mps

up. Cisco hdps op"r:uors addc<'SS these is.~ue$ throu:;h 1'...·0

kc)" initiatives: inrcg.r;lting Layer 3 intdligcn..::e widl Ci~r>

105- software :mJ nJ\":m..::cd billins :Jnel pro\·i~jonin~.
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PIlOVIDI~C nEST~IN·CLA~S SEP:irICE QUALITY

A customer docs not Q.te ~hr their nef..l.°orx or lCl~phone :

connection went down-thcy Cltc only ~t it udo.....n. for
able oper:ltor$ to remain competitive, tbey muse ·provide.•

bighly-rcli:lbko, hiE;h.1r-:lvail.1ble Kmcc:s equiY:llenr to wlu.t
customers expect Crom their telephone company,

High AVllUabiUry aad Reliability
in che D:tC:l Netl\oork

A'leli.1ble service is built from rdUblc equipmene. CISCO

o££erings b:lve cnh1nced lu.rdw:u~ :mJ ~ft""";Ite £.1U-~e

tcli:1bility faturC$ with \"eC)" hiE;h me:1Qtimc! ~twecn fJilure .

(MTRF) spccific:ltions. Softwarc a:uhes mar onen ~ the

most ~eq~ent ~U$C of system f:1i~ures, csrceblly for

Fig.ure 12 iUustmles the chain of C'quiprncnt dut mwt $rstl:ms with large quantities of untested a.nd UIlpro\'en

funCTion f1:1wJcssly to ptovide the c:lbl.: customer with codC'. CiKa prod.\lcts run on highl)' 5~ble, time-provcn lOS' '

_qUJlit}· se.t:':i~c.Equipmcnt, br.its,vee)' n:ltW'1:, will bn:-:1k. $Oftw:lrc,~b.ic~ !,..~?b)" ~vCry .1e~'d_o(Cisco products,
----oown. B~1.ite: 51'itcm snould m.:et the follo-,-V1-n-g-------:illI thn\":l:""tQ,thc~.:cndCisco·coufers'tJutro;~"the .. _--

minimum requiremcnts: hart of the Internet.

• Equiprm:nr th:1.t urdy bils

• Alarms th;:lt C:1\:1blc the opcr;\ror to tnke aroon should

equip01l:llt be on th~ "cr!;c of (:1ilin£

• L1sr·to-lo.::ttl' points of hilurc

• [:I,y-lo-fix cqlljpm~m to prewnr or millimi:z.c
dl~ru(ltian to [he sysrcm

III :lddllion, the systl:m should be s..:Ife from hum:ln

f:tiluee herots, such ::s hacker :macks or customer ereors

sc th:tt Cu.<rOrtlNS fed th:lt their d:lu is secure,

Cisco dCPClld:lbiliry :ll~ extend:> to the lurdw;re:.

Redumlmt power 5urrlies :1S well as timc~pro\"en and

st:Jblc hardw:m' designs contribute It) this subilit)',with

fid.:l-ccpla.:e:lbll:, hoto,,;wap c;lr:lbilltics for all CJrds,

rr(Xcs~or5, ami other comp<lncnu of the S)'~ICm,

Tyin£ h:1rdwan: ;I:ld software togeth.:r into .l.\'crr

hi~ho:lv:1i!:lbi1ity s)-stem is the Hot St:Jlldby Rourin:;;

I"coroeol (HSRP). Cisco i.~ continu:lU), working on 3till

hi<:,hct srandards of rc:li:1bilil)' :lnd ;1Yail:Jbilil)' wt will
help Co"\blc opcr:llOtS mo~'c c\'cn further into ncw·~&c

tde\':ommunications.

;., !
...;~;wr'
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NE!W Revenue Opportunities
For Cable Op~ratoJs From
Streaming-Media Technology
A Case fOT LelJ~raging IP Technologies in Implementing VoD

Summary

The dcm:md for video media and audio enteru.inment, coupled with new forms of advcrtisins and communication, is crcatin

exciting opportunities for cable opcntors. Cable operators are positioncd to capt\lre significant ncw IC\'enue from serviccs th

strcam media to -the" home. North American rwo-wa)' cable modem subscribers are expected to surpass three million b)' the )',

2002. 1 The term "stre:lming-medi:l" is used to refer ro audio or video that is "streamed" over a nctwork. This technoloSY, w:
originated on thc Intcrnet, augments the Mot;on Picture Experts Group (MPEG)2-TS-basc:d di~ital video infrasrructures th:lt r:

operators :ue cutrencl)' deploring.

C:lblc opcroltors arc ~ositioncd to be the first ~o offer advanced streaming-media ser\'iees to TV sets and the first to erc.\l

bro:ldb:\Ild portals th:lt can be TV-:lS well as PC·oriented.lneremental re,'enue gains for c:lhlc Multiple Srsrcm Operoltors (1\\

th,lt de"dop streaming-medi:l platforms will surpass the incremental costs of build in£. OUt rhc necess",!")' nerworks. In bee,

strc:lminb-mcdi:l pl:ltfornls will k"erage mueh of the i"frilstruerllfe th;\r 1\lS05 arc purting in place for other sen'ices, such a

hish-spced d:lta serviccs, disital tclc\'ision serviccs, and '"oiec scn·ices.

This p3per discusses the opportunities that streaming-medii! technologies oHer for the: cablc operator, as well as the ilrchit"

needed to support streaming-medi:l sen'iccs, and the ceonomies of building our the required infrastructure and offering b;\si,'

screaming-media scrviees. .

New Streaming-Media Technologies: Opportunities For MSOs

The Emergene:!!,1 Streaming Video T.eehnologies

Srreamins~~ediateehnologics were dC"e1oped on thc Internct to en:lblc users to ,-iew rich medin (for example, :ludio, ".ideo,:I

on) without hi! ".ing to first download Oln entire piece of COntent. When this rcchnologr nrst emerged on the Internet in 1995, I

met wirh a great de:ll of skepticism. Man)' fdt th:lr rhere: was no W:lY th:lf the Internet could carry even low-quality audiu sir

Tod:l)', nC;l.r-CD quality audio is available at ffi:ln)' prominem Web sites, SO million people have registered Re:lINerworks'

RealPlilycr, andsticaming video is commonlr :lvaUable on the Internet, although :It low (but rnpidly improving) video qU:I!n

Now, with the infr:lstructure for high·speed data services alrcady being deplorcd, the cablc industry is posirioned to h:ll

this trend to crcate sen' ices that combine on-demand, inreractive, :lnd broadcast scn'iees inco a unique service offering. By of:

both on-demand serviccs and broadcast services, cable operators can effectively differentiate themselves from competitive pny

who ean offer only on-demand delivc:ry (for example, digital subscriber line [DSLlI or who can offer onl)' broadcaSt Sl:r\'jccs ,

large footprint (for cxample, digital satellite).

1. D,:> Source: Dblt Modem Infomulion Ccntc~ C:lbl< Modem M,rkcI5t.1IS and PcoicetiolU, "prill~~9.
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How Cabl, Operatora Caa Succ:nd la (be Strelldall Midi, Mullet

Cable opcr:1tO[$ will Dot be abte to compete in this cxpandina marlcet of broa.dcut, cntenainment, and Itrea.ruing-medi:l limply b .. . }
offering th.eir traditionailln.alog video cOntent in digital form. The real value of broadband cable will be derived from a combin:ltion
of broacf.c:ast video, on-dema.nd video content. penonaliud content, and Intetnet content (Figure 1).2. By adding personalized TV
content to their traditional broadcast media, cable opeiators wiU be able: 10 increase reve:nue: from subscribers and increase
advertising revenue through new lonns of advc:rcising.

"9l1re I SCMce Opponunilies .nclllle Value Proposition orTelcvision

• Saturated selection of MaInstream
and Niche Channels

High

~

'"E
:::J

'"c:
o
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S
"0
"0

"'f-
'":::J
~

Low

• . ••• ~ 0.' 0 ...'; •

~. NVoO Films

_..... • Same Selections of Channels
in Digital

High

low

Analog Contenl Digital Contenl

P.:rsonali2cd n r offerings IcveraGe the lIe~ibilit)'of strc~minS'nlcdi:lto pro"ielc:l cuStomi'Lcd sen'icc offering. Shoe: I'ideo clips '::\:1

be stored, :nsembleel, nnel ddiveeed to subscribers b:ucd on u~:r profiles llnd requests; vidco content c~n be mill:ed ,,·jth li,'c

broadel1sc TV :lnd \\'cb p:lgcs; and impulse e-commerce: offers:l fast, convenient war co purchase products "ja TV ;;.nd the Intern~t

(Fisure 1).

figure Z Personilized TV Mullit.ercd Service Offerings

live Webcasl Webcasl Webcast,
Sports JTraffic ,Music

.~ \.,CNN
~~Mlines Update :.Report :Reviws,

~.. .::-' .

Grllwlh Projections for Streaming Video

Growrh projections for stfcnming-media lind puson~li:zedTV content lire impressive (Figure 3).3 As consumcu become ~cqu:linLed

with the service value of streamins-mcdi:L, usage will incrcilse rapidly. Tod:lY, streaming-mcdi:l us~rs w:ltch Iln ll\'eragc of three:

sessions per day with a maximum video clip length of abom five minutes. O\'ec the next four years, ehe length of the video dips.

and the frequency with whieh consumers watch th.:m, is projected to increase b)' ~ factor of 2.5,

1.DaQMonicor; Consumer InlUOlCtiVC Sen'ica chroush lOO2, Imuary 1,,,.

3. OalO Source: Paul Nll:an AJsodaccs Inc:.; hurch 1"9•
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figun 3 S1rllmi~g-Mldi. GRIWlh Projections
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As the use of srrc~ming.medill services grows, ;\dvcCli~ingrc,'enue will also grow, Per·user in-Stream ad minutcs a~c projected III

increase rapidl)" from thicer fi,·c per rC:lr to O\'C( 377 per )":.\( b)' thc year 2002 (Fisurc 4)."' This increase rcpresenls a sisnif;~~:l:

pOlcnci:l.1 sourcc of rcvenue for e;lblc opcrO\tors, bcc:luSC thcse :Ids C:lll be casil)' targered ;It sp.:cific (~'pes of consumen, resu\.ir.~: I:,

signifieantlr higher ndvertising races.

Figure ( S\l'caminQ·M~dia Growth and Advenising Projections

Streaming-Media Growth ~'~d.Ad'ier1islnil
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Th,llIlplnclin,g Shift frall'l PC-Orilnted to TV-Dricntl~Mldll Strulllia.
Today, the delivery of sueaming-media is FC-cenuic. Mc:diaOqe-New England Cabte: News (hctp:l/w\\'W.necnews.com).

Broadcase-com. Roadrunnec, FasTY, and omer service ptoviders a.re supplying value-added setViccs and on-dcnu.nd

streaming-media conrcnt to PCS. Soon, howevclj these services will targer1V. Cablc operators will b-e able to offer a mix of

streaming-media conccnt that includes headline news, loc:.aVnationaVinternational news, weather, sports. enterminment. music,

educational programming, and other services.

For example. a subscriber accesses a broadb~d potUl (Figure 51 with m:ln)' choices of on·demand content. The subsecib-er m~)'

access the enrert:linment section of.the portal, rcad tureenc music oc emert:linment news, watch I music \'ideo clip, buy thc CD of the

.• clip, and even buy the kinds ofclothes th:H the artists in the \'ideo are wearing. As owner of the network, the cable operatorclln derh'c

revenue from these scn'ice opportunities-higher subscriber fees, incrC:lsed ad\"ertisins. and pcrcent:lges of commerce trunsaccions.

Figure 5 Eumplc or BrOldbilnd Porcallwww.necnc\'fuoml



Strllmlng·Mldil Revenlle Prailctions
Total screaming-media revenue is projected to pass 54 billion by die yeu 2002 (F1gW'e 6),5

Rgute 6 Total Sll'caming-Medi. Revenue 1991-2002

500

• Stteaming Media
Revenue

OL-.....:::.--'----J..__---l L-_-...J

1995 1999 2000 2001

Cnblc opcrOltOrS CAn expect incccuc:d re~'enue from four m3jor :lreRS:

1. Higher subscription fces for ad\'am:cd sen'icc offerings will result in inctc:lsed revenue.

2.. Rc\"cnue from MPEG2 bro:ldc:lst·qu:alit)· \·idco·on-demand sc:ndccs delivered o\'cr an IP nerwork can be realized.

3. E·commetcc 'Ct\"enue associated with streaming-medi3,on-dem:lnd content cnn be gninedj :IS nn e);amplc: II subscriber accesses

thc cable opcutor's bro:ldb:md portal on TV to wOltch cntertainmcnt videas or news. While w:ltchill& music videos on dcm:md,

he or she Cion ordcr ;l CD of the video with :I mousedid: or dick on the singer's outfit co bur ie or find out which narc sells

it-Gap, B;m:ma Republic; BeBc, for example (figure 7).

4. Cable operators wilf ;C;n:~~ate .;advertisinG revenuc b:lsed on \V'eb pon:!1 ad revenue, targetcd Internce ad rc\·enI.lC, and re\'crsc :ld...
revenue bascd on consumer pull rather thiln advertising push,

figur~ 7 Example 01 Broadband POl1al E,Commcrcc Opp:lttunilies

Video

Walch a Music Video

Video E·Commerce

Buy the CD

E-Commerce

-



AelelitlGnalleveftut frllll R,lat.e1 Slrvlcu
Cable operators dat o£Ece auurning-mcdia lerW;cs will be able to •.~d many kinds of revenue-generating lCl"Yices through

customized And ~n-demand media content. Some arc obvious and ofEer a high value proposition, such u a persondizcd subscriber

paCtaI that oEfers newslvideolinformation on demand (for example, New England Cable News, Broadcase-com, and Yahoo-wpe

portals). Others include video on demand (VoDI. enhanced video (A1VEF. or Advanced Television Enhancement Forum-type

services). and Web surfing lunction&1ity. ~1I o£ which can be co.ntroUcd and managed by the cable operator.

The Strucnlftll-Media Opportunity
The market potential for streaming-media services must match the potential numbers of interactive-eapable Set top boxes (S1"B) that

can handle high-bandwidth icrviccs. Initially, digital STHs will be buic, with little to no Web surfing and interactive eapabtlit}·. B)'

2.002, boweveG the incn:asc of advanced. fully interactive digial ffis will surpiLSS that of basic digital noninte.ractive boxes and

reach over 15 million units worldwide (Figure 8).' It is worth noting th:u the installed base of advanced interactive STBs is foreeaSl

to surpass the installed base of cable modems by 200!. AJ net'Work owners. cable operators will bc uniquely positioned to amlin

mind and markcr share lor troditiond bro:Jdcast services as wcll as new interactive services sueh :LS streaming-media. VoO services

in particulr.r arc expected to be \'ery powerful re,·enue generators for cable operators.

The next two years lLre critical for this market. Cable oper:ltors must have a fund:lmcntal understanding of the economics of

streaming-medilL on demand.

Figure e Wgrldwlde Interae6ve Digital Sct Top BOl( Illd table Mod~m FortCaSl

Tolal Digital STB and Cable MDdem Forecast

30,000

27,500

Ci" ,25,000

~ 22..500

~ 20~OOO

~ 11,500
o:c_ 15.000
:a
~ 12,500
011 ,
~:.,10.llOO
on

~ 7.500

E 5000

250

o
1999 2001 2002

ffrlII/SIEIltQfU~i1ll.;1sic: Dlfi:al SfI.
1Llaiftl!~

[3 ~I1IP:lAW Il.;Isic: Dovi:AISTi,
"':!tId~

II Tc~ D:gi"~1STII Usr:.4llVP~/Asb

o Toul CUI< "lad.", Foroast (\'I~"'l

-

&. OllAMonilOr; Consumer lnter..eth,c Seo°ices thrOUGh 1002, J.nu.rr 19U,
Jnsiclc Cable &: Telecoms E.';ropc. Feb",• .." 1999.
D..caMonilDl, Alia Dichal Set Top Bel: Mar~et. Janua'1°1"',
alto Systems ~ble Solutions Markctinl:. March 1~".

\



I • Strullllnil·Mcdia Archit.ctur. far Cabl. Dperltars
The "rcltitceture f'lr streaming-media networks leverages many of the I&~C: components that cable operators are altudy building
out for advanced data services (Figure 9).71hc basic components of the cxistin& high-speed data nctwork and the

scrcaming-media-capablc network include; high-speed gigabit switch routers (such as the Cisco 12000 leries gigabit switch [Outcr)

for the corc headcnds and regional bac:kbone, proX)' and media ~chc SCtVers for distributed content. cable modem. temUnation

syscenu (CMTS) or other RF-e:nablcd edge; routing funCtionality to ~onncct thc hybrid-fiber coaxial (HFq network to the core IP

network (Cisco uBR7200 series universal bCC!adb:md roucer), and screaming-media technologies in customer premiRs devices.
StrC:lming-media over an IJl ncrwork is achievable today with existing product5 llnd technologies from Cisco Synems.

figure 9 Architecture IDr a High-Speed Data and Srruming-Medi. SeMce
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On thc nctwork side, saGIC"o';'crators will need to add mcdia servers, cachc enGines. and c1icms. On the consumer aidc, digital seNor

boxcs muse have the'cllpllbilil)'. to handle strcaming·mcdill. STBs with IF connections and the ability to transfer comcnt c:fficienrlr

from the IP connection to the digiral signal processor (DSPJ h3rdware (MPEG dccodins capability, for cXilmplc:) will be rcquired.

Some STB m:lnuEaccurcrs arc currently intcgratins this capzbility, which typicall)' adds very lit~le [0 no cost. inca future designs.

7. Circo SyslCms Cable Solutions Markctin/:. March U99.
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S.rvice Anlilbility: "StIY Hame Hippy"
One of the worst experiences customers aD experiencc is a IIbuS)'signal" indicating that they annot receive the setvice that they

would like to beca.use of a lack of rc£ources. (Hence Blodcbuster Video's ~p~ign -Go Home Happy"--the analogy to the ICrve:r

or networlc being -busy" when you want to watch a 'Wilko is Blockbuster !?eing out of the movie that you would like to watch.)

Streaming·media architecture addresses this problem in two critical ways. First, the f1c:xibility of In IP network means that streaming

content can be brought from other servers if a server happens !o be busy. IP networks also automatically route around congestion,

so jf there: iJ an alternative route arounc! a congested link, the content is still ddivered.

The seeond war that this architecture addres.scs this problem is through c:eonomies of scope. Beause resoucteS (;an be shared

across multiple services (foruample. streaming-media, high.speed data, voice over !Pj, it is less likely that Ien·ice will need to be

refused during II particularly busy time for a particular secvic:e. Foe cxample. if an unusually huge number of people are ordering

VoD movies It a panicubr time, resoW"(;cs (;an be borrowed from ocher ICCYices in order to meet immediate VoD dem:1nd. When

compared with needing to statically allocate resourc:e£ among services and ovecprovision each sc~ice, this appro:Lch provides a

much marc efficient way to manage net'.\·ork resources.

Strumlng-Medill Standards

One of the advantages that streaming-media can offee is the abiliry (or a wide variety of IP-elUbled devices to be able to dclh'er

streaming-media services. To reOllize this ad\·antage. it is critical th:1t strong St:lndards be established for sceeaming-medi:l.

Fortunately, numerous important st:mdards ha...e been established in this area. Of central importance is the Real·TltJIe Protocol

(RTP) and Real-Time Conceol Protocol (RTCP). RTP defines a p:1eket format for tr:lnsmining re:ll-time data (such as

srceaming-mediOl) on IP networks; it was dcfined b)' the Internet Engineering Task Force (lETF) in J:lnuary 1996 (RFC 1889). HoTel'

defines a comrol protocol for RTP sessions. and is also defined in lETf RYC 1889.

Video-specific seand:uds have also been establishcd, aU£OIcnting the scneml rcal·time capabilities in RTP, IETf RFC 22.~O

defines standardi7.ed WOlyS of transporting srstcm, program, tr~mport, clemcntal strcams using RTP,

Together, these srandOlCds pro\'ide a framework for dehcring MI'EG video in n st:llld:trdi7.ed war across II' nc:worb.

Quality Of Service And Network Control

Two of thc, biggest technical concerns for c:lble .operators in offering srre:\Ining-rnedia scn·ices to subscribers arc qU:l1itr of seC\'icc

(QoS) and control of content flow across the network. Bo:h cOIn be ensured with existjn~ Cisco produces and technolosies.

IlUB1ily 01 Service .
QoS for the ea!?1c ncrwotk encompasses four m:1in :1ec.as: n::rwork engineering, idcntifying traffic types, ;.dmission control :lncl

policing, and prC£c:rentl;i queuing:

• Network engi~eering-Thcnetwork must be engineered to ~Ilow Cor specifying and predicting application traffic 15 wclills

deriving link b:lOdwidth requirements.

• Identifying traffic rypes-Cisco products give c::lble opemors the abilit)' to identify and distinguish traffic rypes b)' applie:uion,

such as Web, e·mail, voice, or streaming "ideoj by user, ,·ja interface or addrcss; or by the type of Internet protocol used,

• Admission control and policing-Admission control rders to decisions on wherher the nCt'.\·ork c:ln .suppon a specific application.

Policing ensures that the application honors iu reservation.

o Pccferencial queuinr.--Cable operators can cstablish priorit)' for the bils th:Jr flow through the ncrwork. For c);:Jmp!e, e-m:lil :lI1d

Web traffic arc very tolerant of delays and packct drops within the network. Voice :md video arc not, llnd must receive priorit)'.

With currcnt technologies. engineering a network to deli\'cr steaming-video services of extremely high qualiry is not a technical

problem. It is simply a matter of cconomics and good network dc.sign.
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CantraUhl1l SUliminll-Medie

Cable: operators nccd to design inteUigent nctwodcs that an distingulsh f1qws and treat them differently. They can design high-speed

data networks that permit control of streaming-media content flow-dlc flow of incoming content from other networks (the

Ia.temet, for cxampl~)and flows within the necwork (to differentiate services)_ Committed access rate (CARl is an example of the

tcehnclogics that arc used co control the flow of COQtan into and out of~twocb.Usins CAR.. • cable operator can ddine specific

types oftraffic and control how much bandwidth they COQSume. • .

Cable opetators must build inro the ne~rk the ability to monitor network traffic in deuil. M ncw applications emerge,

cable opetators can capiu1i2:c on innovation by moniloring nerwoc1: usage and developing new services around these applications.

The Oseo Systems NetFlow technology is an example of the products that exist coday that can monitor traffic p:ltterns and

technology in detail.

Economics Of Streaming-Media Networks

On the nelWork side,.the onl)' real COStS to a cable MSO for str~ming·medi:l capability ar~ incremenrat'costs for addition:ll rourcrs,

scrvers, and cache engines within the network. On rhe equipment side, the basic necch for nrcaming-media scrvices (including Vo0

scrviccslace video servers, s}'stems m:mllgemcnt and modulation systems. network infrastructure (which includes routing and

Qchingl. And STB capability to demodulate the video streams.

The economics for streaming over an IP network arc advanugcous-cspecially since each cost for video delivery "ia IP is :In

incremental cost to a cable: operator who is already building out tne cable infrastructurc Eor high-spced data Krvices. By equippinG

the network to dcli"er strclIming-media services. cable: opec:ators:lcc positioned to generate revenuc not ani)' from traditional VoO

services bur also from streaming-mcdia portal revenue (commerce: and advertisingl and high-speed data sen'ices. By building 1I single

network inste:J.d of ~\'o (one for VoO and one for d:lt:ll. c:lble operators C<1n create II cost-campccith'C ncrwork design tn:lt can be

built out incremcncallr as screaming-media ~eC\"ices gro\\'.

As an example, assume th:!t in n hrpothetical \'ideo streaming opcrarion each \'idco stream tuns lit 3 Mbps i1t Q:\.:\1156

modulation. meaning thac ench QAlI.·l 256 channel ~n ac:commod:ltc 12 "ideo sttcams, Our hypothctical cnble hC2den~ has

160,000 basic subscribers. of which SO.OOO hillve digital set tOP boxc:s. '\\'7c will anumc that SO percent of rhose homcs--40,OOO

. subscribers-usc VoD sen'ice. We will also :lssume that peak US:lgc p:ltterns for VoD arc 10 percent. For planning purposes,

therefore, the syseem requires 4,000 video sceeams. In the business mode=! below (Table 1 and Table 1, on the following pagel. the

p:lyb:lck period is very reasonable from the cable operator's pcnpccdvc.1t would cqu:lI2..2 years if VoD were implememed tod:!)'

wirb existing equipment. With Moore's Law and the r:lpid maturity of D:lta o\'er uble System Interface Specific:r.tions (DOCSlS)

technology, the parb:lek pc~~iQd shrinks to 1.6 ycars b)' the )'ear 2000.

.~
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HomcsPuscd . 2lIll.DOO

lillie I'enenlion IQ%

BuielMs 160,DOO

DigiQll'cnenllon 40%

Digital Hames IQ,DOO

VaD Penelullon \percenllge o( cligitJl homes) 50%

VaDHamu 4O,DOO

Peal VaC Usage 1jl%

Suums Needed 4,1lOO

capacity IMbps) per oOCSIS Downstream a
Movie Encode Rate IMbpsl 3

via Mac/.I Ecaaamica and Cash Flow

Avera~e Nan.dul! Renl.! $l.95

N.nadultM.tI<e: Sh.re 85".

Average Adull Rental SUS

Weighted A.lrage Ranlal SUS

S:lIdio SpT.t (nanadult) 55%

Studio Splil (adull) 35%

WciSlltfd Swdio Splil 5l%

IWcrl\lc VoO Buys Per Mo,,\h a.5

New lidt. Pcr Month 10

Processing CO;! Per Now T,de $l,COO

~.

......
B.d Clbl Assumption 2%

.'
AMuJl Gran VoO I\cvenue $7.140,DCO

B.d Deb: $(142.8001

A:Ulual Net VoO Revcl\Ue 1li.lI97,2DO

VaD Reveaue fa' Household \be(are sludio spfill $14.58

S:udio Spfi: P,ymenu liMuil] SJ,712,8OO

Ncvrlide Processing Cests \annu.11 S360,OOD

Taul OperalilllJ Casts $.l,G'l2,B00

VoD Cuh Flow $Z,S24.400

VaD Cuh Flaw Margin 41%

E. VoO InvCIlQ~ Deccmbcr 8, 1996,
"
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Tlblc 'l Cisco Vall CapItal ExpcnditulU'

,. , res Sl1C<lmiog·Mcdi3 Sotatio'oTad31 Strtaming·r.'cdia Solution G-9 Months
. :

VocItO 5uwr Cas~b.llII 1300 SJCCI

Upcon....r1e" Co~tr.am Sloo sIca

TrilISport COS~II'e&m ~ S1SO

Modul.~an Caslf$n 1m SI.ooo SOCO

lo~1 Cast per Slrum per Sub~~ribec CI,500 SI.I15

loul Equipment Cast 1li.4OQ.OOO ~6(ja.oca

loul Capiul Com $Ii.400.ooo $t.6CQ.O<JO

P.~~.elt IY..~1 U 1.6

The cost of II sm::lm;ng-media video-on-demand solution will depend on the incrementlll costs of moving the video through the

netwock ro subscribers. In our example :lrehitecrurc, this means Cisco gigabit switch rourers (GSRsl, the Cisco uBR 7246 universal

bcoadb:lnd router, lind upconvcrters (Figure 10).

Figure 10 Strumi,,; ·Media VaD Arthilcchl'C

Headend Hub tlodes

..'

Cisco GSR Cisco GSR Cisco
12000 12000 uBR 7246

'~~i9':~,..~... MPEG2/1P ~--:;"~'~~IPI •. \. . . .' .
;'~ ("\( . Ii E'- .. OOCSIS
j.~~, ·.~I : 8. ~

FibervR'ng Cis~o
~'i:::...: ...uBR7246 MPEGVIP
• ,-C-jrl' __:r ~ ~_.-.,.

;'J~ lj!:~-:- OOCSIS. ~ til :::..~~J-- .........
• Cisco GSR .

12000

MPEG2/1P

•
•

Slice 3

Slice 1

Slice 2'

Slice m

An nd'·lInt3g.: of this solutionis that it is incremental. Cable operarors lire alreadj' building out the cnble infr:lstruelure for dcli\'c~y

of high-speed data services. The incremental costs for routing', servers, and cache components co tr:msporr video through an IP

netwock is reasonable loday. The economics will only get better I1sl\1oon:'s Law continues to drivc equipment prices c!o,-mwnrd.

It should be noted that this network c:ln be \lsed Eor an)' sm:lIming-media services cable opentors m:lY want to deplor in [h"

future. Cable operators can build out their networks inccementall)' as dem:lnd and cap:lcity incre:lsc. They :llso ha\'c:I network

IIdv:lnt:lgc, because the data and video services operate over the same necwork :lOd U~ the urne equipment.

For cable operators who plan to deliver Slre:lming·mcdia sen'icc; in addition to traditional broadcast progr:lmming, the Curtin:

is vcr)' promising. Moore's Law 'will continue to makc network bandwidth ehe:!per for the forcsc<::lble future. In any case, a cllblc

plant is capable of more than 3Gbps per node. The economics of HFC bandwidth should. thcrefore, nor hinder the ddivcC)' of

on-demand scrvices to consumers.

'.9. VoO Invcs,o~ December E, 1995.



Conclusion
The cable industry is in a State of rapid tr&rUitiol1 from the old-world, closed-system model that offers bro~d.cast tete\ision

peogramming to • new world driven by competition and choice. Good planning and nctwork design will ensure that

slr"ming-media is not a threat to cablc operators, but a DtW platform for t1:lc easy deploymcnt of highly custoaU1cd aad nlued

on-delnand content and services. Streamlng·media services will complement the digiul video dcployments of the cable inCus:!")',
A str~ming-media platlonn will be • SOUrtC of suscainabtC adv.antage .g~inst operators with lower effcaive band\,\idth co the

home, as well as newer broadband portal comp~nic:sthat Ire \')'ing foe cablc-subscriber mind and mukct sholrc. The cconomks for

screaming-media look reasonable and will COl1tlnue to ride I steep curve a.s Moore's Law concinues to imPict ne:tW'oo. equipment

costs Ind pcrformince. Screaming medii will evolve from bW;g strictly pc.oriented today to TV-ecntric tomorrow. Cable: op(r~ cars

Ire in I unique position to cipitili2.e on this trend by creating a set of valued serviccs foe residential users. Cisco products and

services can help them to succeed in this enterprise.

For more: information about Cisco Cable: Products and Solutions, visit us on the Web at: wv,·w.eisr;:o.comlca.ble.
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@Hame Network·..

@HOME NETWORK .DELIVELS HIGH-SPEED : INTERACTIVE SElI.VICES USINc

'mE CABLE PLANT IN~1'R.UCTUR.E AND ITS O~N ~TVlORI: AI.CBITE.CTURE.
, \

OFFERING INFOlUrtATION SOl"trnONS FOR. CABLE OPERATOltS, MEDIA. COlYIPANIES
, ,

5USINESSES, AND" RES~DENTIAL CUSTOMERS, THE @HOME' NUWORX GIVES

HICH-SPEED, "ALWAYS-ON- ACCESS TO DATA SERVICES, THE INTERNET,

MEDIA-RIC~APPLICATIONS, ,AND CONSUMER-FRIEKDLY CONTENT.

Solution
Two key themes dif£en:o.ciate @Home',mtwodc.l;trategy.

First, 'the company chose to implement a hierarchical,
distributed necworlc architecture that uses spew.1 caching

and replication techniques to ensure dut info1lJl3.tion is

always as close as possible to the customer. Second,
@Home designed its ,}·Stems to pro­
vide proactive., end-co-end netWork

, management with \isibillcy from the

,@Home or partner savers all the
. way co the customer PC.

To accomplish these Soili,
@Homc looked-co Cisco Systems to

provide intelligent w:tworking equip­
ment as well as IF~ to help
implement the ncr.vorkUlg stntegy,
Built on II Cisco router backbone,
the @Home network now incorpo­

rates a full span of CAco equipment,

including gig:tbit swiech routers,

high-end core routerS, qsco Ethernet

switches, IU1d Qsco customer
premise router equipmc.l1t "To man­

age the customer CXPCCiCDCC from
end to end, we believe you h:lve to

hal(C an cnd-to-cnd archirceture,"
Medin remarks. "It simplifies the

..' ,problem and lets us deliver adyanccd

services that would be virtually
impo$Siblc 'co deliver with a fra.gmented syst~ connected
by a geAerlc Intanet provider backbow:.- (Sec figure 1)

,..__muSt be of high quality, highly reliable, and main tain a1:>le. __ ..
The big~ge bc!ore our company is aU abol1t c:xecu­
tion-deUvering on the value proposition to the custOmer. ..

'.

"CISCO'S ItEUABLt I'L_-1.TFOR~1 A:-:O

I:-:T£R:-:£T-.;"'ARE . SOFr"" ..;RE HAS

ALLO\\£D US TO DEPLOY "':-; EFFECTI\"E

DOCSIS t:>rRt\STRUCTUR1:. CISCO'S

WORK WITH STA;";OARDS GROtJl'S A~D

OTIlER PROVIDERS t:-: THt CABtE: :'~OOz..\t

SPACE ALSO E~5URES THAT A\·.J,.ILA3LE

so L.UTIO:-: 5 OE!.IV£R t'OT J1:ST WEB

BR01.t·51~G, BUT A WIIOLE HOST OF SER­

VJCES 0:-: '101' OF THE bm:n:-<rr-C",rA6LE.

DATA r~FR';STRUCTURE."

-Mifo Mcdill

@Hol1lc Network

SClllar "icc l'i(sl:!Clit

'7Ild CI'ic{Tcdmic:Jt Offic.er

Challenge

"To be successful rolling OUt, cabk
data services for Internet br~wsing :IS

well as Ior all of che other potencial

services," Medin continues, "you

ceally have to have a flexible, IP-<:entric platform that's
operating across the hybrid fiber coz.-cial (Hl:q plut.,
And, conswnet$ expect the Iicr;vice 'to be a utility, &0 it. . ,.

Less than five years,old, @Home Ne~ork.,ClUIently-,~es ,

more than 500,000 cable subscribers. TIu-ough irs @Home
p:utners, @Home can claim c..'Cdusive llCCCSS to more than
balf of:ill cable homes passed i.e NOM America. The.
compmy attributes much of its success to the design and

implementation of a flexible, highly SC3Iable network. This
Cll'rier-c1:lss design, using networking equipment from
Cisco Sysrems, helps @Home e:L5ily modify and c..-cp:md

its service offerings to continually le..'eragc the la-test in
technology and mar~et oppOrtunities.

Background

From its beginnings, @Homc

planned to differenti2.te itself by

building a hi&h-pedormancc pl.:u­
focm ap:lble of mulciple-service
delivery. Milo Medin, @Homc:

Network', Senior Vice Pre~idC:nr

and Chief Techn.icaJ.offi~;~p1ains:
"It would be fooliSh for a~ybody in

this business to predict which prod­
\lets will be most successful in five

years. So whar we trie<i to do was to

creatc.a gmeral-purpose phtfocm
that allows new services to c..-olve­
a platform on which operators can
easily try out new service models."
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::'toad Runner.~
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ROA.D RU~R., THE HA.nON's· LAlLGESI' HIGH-SPEED ONLINE SEllVICE, IS

BUILDlNG TO. ltri.f<T THE EXl'ANDIN.G GRO:wnr OF ITS BltO~BA.Nn SERVICE.

. THE RAPIDLY GROWING ONLINE. PllQVIDER PLANS TO ENHANCE SERVICE.0- . . ~.

REGISTRA~ION AND ACTIVATION fOR. NEW SUBSClUBEB.s ~s YUR.. NEW. . .
AUTOPROVISIO'NI~G A~D SEi.F.P~OVISIONrN~ SOLUT10NS F1l.0M CISCO SYSTEMS, ~c. WILL' PROVIDE

THE FOUNDA1'ION FOR THESE ENHANCEMENTS.
,:' . ."' :. :

CSRC t:-;t\BLt5 :-;E;W CCSTO;\lEF. SELf

I:-;STALLATIO:-; ..\~O PROVISIO::':l~C

'WEiILE St1I'I'ORTI~(i ROAD Rt1~~!R'S

CONnst]t::.:c:: CROWTH ;'~'D HIGH

SATISl"ACTION COALS.

.._. ,_ ~~:l.d_R~~'~~ew l1~top~~~o~gsolution~ help.
ensure custom~ b:1vc £:ute!; e:asia- access to penorulUed '

Ro:ld Runner mul~d.i:l content, cornmuniCltioos services,
, .

::Lnd c:nt~cnt :lppuc:u:ions. WithC~ Subsaibc:.:

Registr:uion Center .(CSRq users will cvcnmilly bc'able to

subscribe to s~r,;es.select service levels, ~d :tctiv:lte their

rcgi.str:ltion imt:1Otly--:ill without oper:lcor interVCl:ltion.
CSRC is :t key e1ecnent in Ro:ld Runner's growth DJld

business plaos. With CSRC new RO:l.d Runner subscribers

will register inst:1ody without scheduling in-home rechni­

ci:m visits ro set up nnd'iostall the product. For RO:ld

Runner the S:l.vi.ngs from reduced truck rolls, fCcb.o.ici:l.n
time, :lad customer revisits arc sig.ni£ic:aot. For the USl;rs the

cvcntu:ll inst:mt fulfillment will fur-
th~r reinforce the unique out-of-box
Road Runner c;"perience.

Background

RO:ld Runner high-speed online ser-
. t .....

vas o.rc provided by ;i: jOint venture

ScrviceCo lie off~eW=eJ; Inc.,

Mcw:lOne Gr~up, Inc., Microsoft
Corporation, Cotnpaq Corpor:ltioo,

and AdvanceINl~whousc.'Ibis venture combines the resoUlCCS

:lIld L"\lcnt of five world leaders in media, bro:l.dband net­

working. computer sofrwm, a.ad personal compuring. TIle
cOlDpdling person:ilizc:d multimr.di:l experience Road

fumner h:15 created is delivered ";:l :If.fiJ.i3te hybrid fiber­

CO:l..-a:li cable ne.tworks nationwide.

Challenge

RO:ld Runner is growing quickly. M:lincainlng vcry high
cuscomcr s:ltisf:J.erioQ "levels in :loy f:asr-growing enruprise ,

is dl:llkng.ing.For Road Runner the key is to susClin :md

improve those sa.tisf:Lctionlevels wh!le: re:lchiog m:lSS, .
m:1Ikct p~nctt3tioQ.levels.To :u:hi.e~ these gO:l.1s II st:r:ttegy

using llutomatcd self-provisioc.ing and supponing recail
dunnds W:1S chosen.

Solufion

The: Ro.."\d Runner team selected the Osco CSRC solution
to mc:ct its gooUs. CSRC is :l powedulsubsaibcc-ccotric

solurion thar en3.bles Il1:Iss·m:ulcet deploymenes using
subscriber scU-rcgisO':1tion :lJ1d :lCOV;1tion.

Wich CSRC us'cn cn e:veo.ru:illr purch3.se :l modelI1,
sec-cop, or other broadb:lnd :lppli:Lnee. any ir bome, md
seU"1nst:1U their device :lnd service. Secure, =sy-to-l1SC.!

. Wcb-bzed intetf3CC5 Ct1:l.bk th.: res-
isuation and conSgut:ltion of their
device: to support:l 5C1caed service
bel. End-to-end scc:u.riry fe:lrures
eliminate theEt of scmcc, spooM';;,

lI.nd other potential qU:l.1icy-of-scrvil:;c

(QaSl issues.
CSRC is ~ integr:l.ccd middl.:­

W:lrc solution for bro:ldb:mcl semce
providers built to e~blenuss'm:ukc:t

roUoues. CSRC :lutOm.:ltes bro:ldb:md :Ippli:l..l1l:;c provision­

ing for ~odems. sct-top boxes, thin clients, g:Lme playcrs.
hybrid fiber CO:L~ (HFC) telephony, and ocher devices. Th.:
system s(::unlcssly inttgr3.res with most tr~ditiol1:a1 c:able
op.:r:ltion:tl suppon and billiDg systcrtlS. Support for coodi·

tional acc~ sysrems is ilio pl3JUled.
The solwion is QIl open, modulu, c.rncr<hss platform

for bro:ldb:lnd Oper:1tolS. CSRC is also :l dirccrory-en:tblcd
solution dut works with either Cisco Network Servicts [or
Activc Dircaory (~SlAD) or industry-.su.nd:ud LighcweiSht

Directory Aett:SS ~rotoeol (lDAl'l Version 3 servers.

.. ~.. ' ..: .. '


