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~ aside, ~ a~lica~ c~ al~ ~ e~ as an aid to ~� ~]o~ng of

~�~ated ~1~ t~

Burs~ can s~te

a play~ ~xm~ t se~ ~ a ~t ~ ~ew a piece ofcon~nt of ~cally "

2) Live E~u~ ~ ~s ~, a fi~ffe~� of~ d~fion~g~ at ~ ~ of
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Panel Overview
¯ o The mM:~l panels caa I~ ¢h~m~tcri~d as follows

~. ~ ~ ~ ~etem ~ ~ ~ ~o
s~: V~ ~us L~.

Resu~ P~ ~ ~ ~a~ r~ul~ ~ ~ s~ ~

~imaS~ ~ ~ ~ ~, ~p~ ~ ~ ~ a ~a~
~le ~nn~ ~ ~ ~e ~ ~, ~tes ~

~~==y~e~,

s~.
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Menu Tree Overview
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ru~ to be ~aved

Panel ]f~t~,

val~s, ~ch ~ ~ pres~t~.

~ ~ ~I of~xed se~iom,

~tes Not~ ab~t

Eve si~n ~ s~ of~ ch~x dele~

help ~

Tv,~o text~l pane~ ~re provided: one to ~e~ify the pcopetl~ of= ran, the od=ex to prer~t the

Properties Panel
D=m ~n ~ s~ecified for each ~ ~y

card ~ z cl~k I~ (=~li~ ~ VOD ~0 ~y~

’
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~.J:pw.st is Benesated randowJy according IO

Admission rainutcs at! The time Igriod ,ov,~ which wqu,::s~ fo~
Window "vide~ d~|ivery/liv~ ~vc~t p.ar~c~10at~o- are

submitted by the ~hnabt~". This value is
inferred fi~m the click log whcu
applir~b~�.

Peak (~p. qty calls t all ~he pe..ak (~csp. avcr~gc) aniva] zate of
average) Calls t hc~ calls foc mockamic (reap. ~storiO stimuli.
hour Ia 1~� fomgr case, a ~to~lmtic process

with an exponential distn~outiou that
generates calls at the mean rate specified

n~d at any givgn time is characterized
by the l~ad pmfi|¢ cugve, la the event
I~toric stlmn]i, the value is i~ferred
Ihe click tog,

Load Profile <file~ame>.l 81| Designates the file co~t~i~ng a description
oad of~¢ load wofJle ores" time, cite:

~0e~enr of lgak ctU e~vsl ra~e (stochastic
sti~di), og as a click log. Do~ble clicking
on the ~ field muses a dialog box to
appear. The uame of the ~elec~d file is

O �onfrn~d ~u the text field. TSr load profile
is gemkred visually in the Lind
pand (u~e below). T~ I~ngth ofdg tlmc
axis is ebtai.,~d f~om the Admission
~k~w p~a~tcro

O~ncr~t~ S~-d ye~ ! ail The vasious stochastic tw~ces~s used
ao(default) ~ut the ~i~e~L~fion ~-~ not

teproducibl© across tuns unless this option
is disabled. Does not ~pply to kistozic

Client qty all Compared vtk~e ~x~cifying the maxinmm
sbnul,sl~on auntbet Of clients that ~he sin3ulatiOn
Capacity )umdle. ~ fo~wing formula b

(Ser~SWt Encoding Rate)

To force a calculafoa of *~is value when
either factor is ~ activat~
dowa menu op~ v~. updnre proper~fes.

For LiV~ rvenl~, tht~ va~ sboulc~ r.quaJ the show le~g~b tmless ~he rain & max tags
~ ~m~t~om 20o0, All ~ Rmmved
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Server Dwell Se¢0~Ls Live Tnnsport delay in server berw4~
Time encoding ami u~mpotl of conte~t la

clieam Umk-r Buntware tire delayed
�or~ten! is assumed to be available for early
deSvery ~ ~e ser~.

Show lenglh Minutes Live D~ararkm ofliv~ cvent,

Predicted Sl~w Miantes Live Reserved foz

Mininmm La8 Mimttes Live A viewer’s timc lag relative to hhe llve
Tin~ treat. When set to 2era, the users watches

the live eve~ with ao delay Imyond the
dwell ~ WI,,en k~t to the event (show)
length, the ~ watches the "live" eveJlt

Maximnm L~g Minums Live As above. The time lag fo~ any given

pm~bility distdtmCk~t between the mir~.
axed rr~x values. To dibble ra~lom
s©lcction ~t L~e ~& ~ valuta Io ~h¢
desbed va~e.

ResuRs Panel
The resull ptnel is depicl~d below. T~ ~ L~ aulomalically broaght forw~d o~cc a
sir~ulationrun is iaifiated by i~’e~ing elm Run butter on tl~ Animation P~el, which is also
s)~ow~, Tltc results posted for Burstwa~ and rral-t~ st~ezx~, a)Lk~, to ~ rrspeaive sub-
panels, a~e lhc follvwing:
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Max Concurrent intege~ Maxiaan’a aumb~ of sessions in pzeg~ess at ~y ~e U~.

w~ ~l ~ has al~ ~n ~v~ ~ ~1
~ ~, ~ which co.at ~ ~ till �~,

ameu~ of n~d~ content del~ver~ flora s~rver
over r~e

The results obtained for BtLsr~e and Teal.time sneaming ar~ compared and then ixb-ted to
the sub-panel entitled "Gains fear BtL,,g~e’. as follows

Result Units Meaning

To~al Vi~’rx % pcrccntag," incr~-srs inth¢ q~ti~ ofvi~¢o

~Is

~ ~ del~ or data I~

M~ average S~ of     ~ a~ b~ t~! & ~ S~d~n

~ ~m ~ ~ ~9h~ ~
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Anlm~ion P~m~l
This p~eI has I~e~ ~picted ~c~ ~r.ady in r~o p~vious figure, as i~s hs importance. It is
v~ ,, nurn~r of~t~o~, =..d ~lso provides ~min~tion feedback m the ~er wh~e the sLm~datlon

Simulalion ~ls
The =vail=hie oonuols =r©

Forces a rec~cula~on of all depe~dem ptop~y v~ue~ and a reset of

in~lic|tiy when Run is pushed.

P,.un Czuscs the simulalim~ zctlvJty to �ommea~ce, and advance a| = rate
gjv=n by thc Situation Step inter~’al.

Pause Csu.~s the simulalio~ to pzme until ~sumed.

~to~tazt Causc.s d= simulation to stop if running or zcsumc if paused. A
simulation once stxqq~! cannot b~ resumed.

Sb-rmbtio~ ~ Adjusting the slide bar specifies this imer~aL It detennk~ tim
[nlercal off, st bclwcen ’.s~l~fion slops, spcci~:dln s~dllisccon&, The
defau~ step im~al ofon~ millisecond Js also the minimum a]lowzd.
l~e m,u~nam =,l~wc~ is 1000 milliseconds (i.e. one s=cond). ~
value can be adjusted ~ ~eeded o’~ng a nm to ol~rv¢ rlisca’et~
s;inula~on eveats ofimesest o~ �ora:cra in slow motion~

:ONFIDENTtAL BUR5152413

3p-DEPEX 005461



green A gXc~m bail can l:~ thoug~ of as ~cprcscnting a viewer ~ has
Fp~ously vi©wed c~ten~ ~r,d is available ~c~ view mote.

At the conclusion of a simulation nm IIg number of~ ~ ~ rcfl~vc of~�

Data Dellvm’ed Panel
"i~is [=~]. md e’~m~e of which is depicted below, lXeS~t~ a gra~ of agg~gate content
flow tale foz bo$ Buntwme a~d St~zmi~ ova ~ �om’se of s simula~o~ ~

O~ ~ simulation dogs not nmdd ~ ~ o~’ buff~ si~ for s~al-time
shown tha~ th~ re, suits poaed to the ~ pand ar~ not a~’~,t~d by ~his omission.
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Run Data Panel
In t~ ~e~lt panet, unde¢ Suem’nir~, ~h~ ~ ofg~ s~ject ~ ~jec~on Js i~ica~ed ~o
~ 21. Deui~ on ~ ~j~ vidm ~ ~y ~ f~ ~ ~ g~ ~ ~1 ~ict~

~ B~a~ or Suea~g.                                                                                            I

~ht~ Bui~Lr~n 2D~ AI RIghb~ f~mmr~ed
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D~�~ptJon

s~6 at l, ~t ~uely ~s e~

Si~l~ ~ at ~ ~ ~deo ~quest

d~fion ~u~ V~ phy 1~ at ~ d~t~ play

Ag~ge b~r 1~ ~nds of play ~ ~ av~e ~ ~1 ~ ~ pla~’s

co~cd.

Dum S~ ~ of: D~iOou of Bm~ ~: ~11
AC~ ~ ~j~ o~ng ~ ~d~g ~r ~paci~
N~BW~V~ m ~a~ cactiW.
NO ~ AV~

phy ~d~. ~ eq~ ~ for s~e~g
~t al~ys ~ ~ ~ phy ~g~.

N~BW~VAIL ~r c~ ~ s~a~
~o~v~

S~ ~C ~ A~ ~k ~i~. ~s value

Under Bt.,’r~v~t a m~rk may Ig fully udEzed ~ ~bge of taking on tnothcr,climt ~Eout any ¯
�omprm~se in s~’~¢e., by thronling bac~ ~n lhe ~ate ofcontm! delJ~’~r 10 ~g.~ing
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Averai~e Buffer Level Graph
~ i:~�| plots the ~v~r~g© lmffee lev~t for each b~ s~ o~r d~. A~&e B~
l~v~s ~e plon~ ~c~ ~ ~ ~ ~ o[~ ~ s~sio~, ~ ~ ov~-

O pm~io~ ~cr, ~ ~ ~ a s~i~ ~t~ I~e.

. ~ ~e ~ ~ ~lf~ u~i~ ~
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@
Buffer Level Parm!

e
Flow Rale Diagram
This panel is a con~miox~ 1o Ihe p~ious ~, d~d~ ~ ~t ~w ~tc ~m s~r to
c~ fo~ ~i~d ~ if ~,

Capy~0hl~ 8umt.cem 2000. NI Righls Resee,,.ed

;ONFIDENTIAL BUR5152418

3p-DEPEX 005466



Timing Panel
"Tl~s p~l ¢~m b¢ ~cd o~ i q~ l~k al w~ ~ w~ v~ ~ ~t~ o~ ~

~e of ~j~n. ~ ~ ~ p~l ~ic~ ~}~w, ~ ~ ~i~ s~ ~t ~-~

T~ming
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This p~! diff .cr_s from th© pr~-vious r~selu-oricntcd graphical p~mcb a~ it i~ intc~d to
convey th~ character ol’dxc event stimuli ~sed to driv© ~ sirmhSou.

Stochastic Load Profile
A tTpi¢=! stochastic load i~ofde is d~icted below. The serrated edges arc int~ded to vary th~
mean re’rival rat© ~ir~or~ service req~sts betwee~ 60 % and .100% ofth~ m~t ~ival
rote ~cified in th~ properties panel ~I00 calls p~r

TLis graph was obtain~l by parsJnS ~� given load profik ¢cxt file, the �onl~ms ofw~.h
lhcs~:

Copyrlght~ Bumtcom 2000, ~1 Rlghl= ~

’°
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0 0.0
60 100.0
75 60.0
~ I00.0
105 60.0
120 IO0.O
135 60.0
150 100.0
165 60.0
180 100.0
I90 60.0
210 100.0
220. 60.0
240 100.0
300 0.0
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@ @
Historical Load Pn>fil~ v~a a Click L~g
By drivin~ a specifi� ~.twork ~onfi83wadon w~h l~-torictl dtl~ gad’~red over time from art

~[k ~ff~um~on w~d ~ve ~d if~t~ ~ ~ ~ load.

!~.2

~ ~d~ab]~ ~t fie~ of~e ~ ~1, ~ erich now ~y
~cd ~om ~� mn~ of~li~

,~ONFtDENTIAL BUR5152422

3p-DEPEX 005470



nun

VodlDslLol-leadModGain ~run
Both Bmtlwtre & s~aming ~esis~ rejects. A’~ailable headroom for bursting is modest (3"15
~ bandwidth versus 300 kbps �ontemt). (::onX~lUendy the cfficicncysains are modest also
(at

Hcvct’tl~]�~ the QOS btx~ts a~¢ impt~iv¢. A mininmm av~ag~ r~rvc in players of 54
seconds thould be sufficient to stave offboffer amkdlow~ in any but the worst disruptions.
Most sessions enjoy healthier reserves stgL

Dril/i~ into the worst ca~ session (Ihc mktd~e ce,-v© in ~� bnffetLevels panel) we r~e

Vodl~iLoHeadModGalnl~.run
Both Bmstwme & ~ rcgisttw rtjects. Avat3abl© beadr~m fo~ Imr~ting i~ mod~t {375
id~ tm~dwidtb ~ 300 ~ ~.~-~t). ~-~endy ~e ~y gaim a~e mode~
(at ~%).

In this Lmmnce the CAC margin h~betat ~’t to zcro, ~ts’alfia8 in pen3ously low avenge
~ k’ve.,h (s,© AvgBufferLeveh ptael) dmlag ~ period of peak load.

Dn31ing into a wo~ case ~esion (curve 27B) we see a mezndmng buffe~ level Injcctory
fails to lilt off convincingly. The conesponding flow Irajectory ~ve~s around the
isle,

Conclusion: a CAC margia i~ require:l, o~ !:mmtware may degea~at~ into a streaming.like
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