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This document detalls the requirements and implementation of the “Fast cache streaming” mode of
operation.

CBR {Consiant Birats): CBR Is an scronym used to describe an encoding method for mexia conient.
The bitrats of 2 CBR file is ganerally fixad over ime. Most exdsting sirearming madia servars
(ncluding vd.1) assume content to be sncoded at a CBR.

Fasi cache streaming: Nexd-generation stresming metaphor whers the content ks not necessarily
transmitied by the server at B rate equal to the sncoded bitrate of the fie. in cases where excess
bandwidth Is avaiable, the dlasnt "huffers ahead® while rendering. In cases where insufficent
bandwidth axists, the clert "buffers ahead™ sufficiently bafore stasting to render. Zeus-based clients
utllize the disk a3 the bulfering mechanism for Fad cache streaming. Fuhure Implemontations may
actuaily employ in-mamory buffering. ,

VER (Vardable Blitrale): VER Is an acronym used to describe an encoding method for media content.
The bitrate of a VBR ftle vasies over ime.

Conventional streaming media implementaiions (including the v4.1 server erchiteclure) assume a
reasonably consistent bandwidth conrection between the client and the server. This metaphor
Qenerally sirearns comtant to the dient at & continuous and constant bitrate. Minimal content is
buffered on the cllent in crder to minimize startup and tkne-shift talencles.

MMWEMWMMMMMIhWWMRWM
as cable modems used 15 connact to the intemet. Thess topoiogias ofien do not provide consisient
and reilable througphput. Instead, the throughput varies dramatically over time. For exampie, cable
modams ofien encounter “brownoits” where Mitle or no content are received for pericds of time. As a
resuit, glitches and rebuffaring are common. mprovements are needad 1o handle the "variable®
throughput neture of these topologles and the Internet in general.

The paak network throughput in broadband connections is often much gresater than the encoded
bitrate. This additional bandwidth shoulkd be employed lo aliow the client to buffer furthar ghead
whenever passibis in order ta help prevent temporary reductions in the network throughpt from
affecting the end user experience. This behavior Is similar io the progressive dowrdoad scenafio
cumrently performed with standamd web secvers. The progressive download soenario is becoming
incroasingly popular with customers.

A hybrid server sclution that provides ihe combined functionatity of reliable progressive download
capabilities ammmmtommmwwmmmmmmm
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ennanca the end-user oxperiance of broadband custemers for on-demand conlenl. It would also
provide a much more seamiess solution for CONs, ICPs, and other customens to use for delivering
Windows Medla contant.

5.4 VBR Content Defivery

Under certain situations, VBR, content offers distinct advantages over CBR content in termns
of quality and disk space. In VBR conten, additional bandwidth is temporarily used to
handle scenes that are difficult to encode, and tinis the overall quatity of the scens is
improved. Converscly, highly compressible scents can result in a relatively low amount of
bandwidth consumed. ‘The overall quality achieved by a VBE encoding often exceeds the
quality of a CBR encoding of the same content using the same mimber of total bytea.

VBR content poses significant problems to the conventional streaming metaphors employed
by v4.1 and Hercules. The small buffecs used by the client and the CBR delivery mechenism
used by the server directly conlict with the requirements of VBR delivery.

Sony and others wish to use VBR. content in “download and play” scenarios in order to
provide adequate quality for movie rentals and purchases aver the Internet. Using IE3 for
delivery is problemnatic because load between each individual client is not metered based on
the detected bandwidth. Suppert for VBR content in WMS would provide & seamless
solrtion fo deliver both CBR and VBR content from one fill-featured seavice.

5.2 “Glitch-free” playback on broadband network connections to
the Internet

Jake has a cable modem that offers bandwidth performance that can vary dramatically overa
period of time. Jake often experiences rebuffering on his client when accessing conventional
streaming media servers. However, when Iake accesses media on web servers through the
progressive download technique, be expetiences little or no rebuffering. Furthermore, Jake
likes the ability to have the file svailable for viewing after be downloads it. Fake wonders
why streaming media servers cannot provide a beiter user experience.

5.3 Combination of Download Media and Streaming Media
Support on a Single Server

A smal! ICP wants to sefl movies based on a download and play scenario. However, the ICP
offers preview clips using an MBR file that is streamed to the clicnts. The MBR file is used
to allow the clicnt to stream at the appropriate bitrate for the client network connection. A
single server that can provide both download services and streaming services i required. A
mechanism to handle load igsues 1o ensure quality of service is also needed.

MECROGOFT CONFIDENTIAL 2
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54 Ability to download individual streams in an MBR file

An ICP wants to offer both streaming and download services for & variety of movies cn a
variety of servers. The ICP only wants to encode the content once. The streaming clients
will be connecting to the server over a variety of network topologies and speeds. Therefore,
MBR files must be used to provide streaming sappont for the various connection speeds. The
ICP does not want clients to download all the streams in the MBR file. Instead the ICP
wants to be able to explicitly specify the individual streams to be downloaded.

5.5 Flexible content delivery solution

A large CDN has an elaborate network of load balancing servers to deliver content for
various customers. Since the customer requiremeats vary, the CDN must be able to support a
wieqofmﬁosmchumbueddaﬁvaymdﬂmpmgmﬁwdownhaddeﬁmyof
WMC files. Currently, the CDN must explicitly assign some servers for providing downioad
services and other servers for providing streaming services. The ability to dynamically
change the aggregate ratio of download vs. streaming capacity is difficult.

There in considerable benefit to the CDN if the same computer used to stream media can afso
be used to provide conventional download support of the same WMC files. ‘This could
potentially reduce the mumber of servers (and disk space) needed by the CDN to host events.
It could also be used to drive adoption of Windows in the CON market, since Windows
would be the only platform that could offer integrated sipport for both distribution scenarios.
A unified administration metaphor is needed to make ths support of both scenarios as
seamless a3 possible.

MICROSOFT CONFIDENTIAL 3 i
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6.1 Ability to “huffer ahead” in order to withstand
browmouts/blackouts.

Past cache sireaming must be able to withstand interruptions (104 seconds) in network
connectivity with little or no impact to the client,

6.2 Content delivery at variable rates.

The Internet often provides non-deterministic and variable throughput performance over a
period of time. Fast cache streaming nrust adapt to handle transient network conditions
without impacting the user whenever possible.

8.3 Secki/Stride Support

Fast cache streaming shall offer seamless seek and stride support similar to convertional
streaming.

64 Serverside control of Fast cache streaming.
Smndminisﬂﬂuﬂshaﬂbeiblewmhstuchemmingwppmﬂﬁrindiﬁw

. publishing poimts. They shall also be able to configure Bmits on the publishing poing that
control the amount of resources individual clients consume.

6.5 Client-side control of Fast cache streaming.

Users shall be able to disable Fast cache streaming support in the client UL
6.6 Upperiimit of bandwiith for Fast cache streaming.

A client requests Fast cache streaming by requesting the duration of the acceleration to be -1
{i.e. the entire length of the file). In that recquest, the client atso requests the rate to send the
file. Since the client request results in bandwidth reserved on the server throughout the
session, 1 is detrimentsl to allow clients to request artificially high values. The administrator
requires 3 method 1o set the maximem per-cliert bandwidth available for Fast cache
streaming on a publishing point. Mote this server-side limit does not affect accelerated
buffering requests. Therefore, a client can actuslly perform accelerated buffering in addition
to Fast cache streaming

MICROGOFY CONFIDENTIAL 4
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6.7 Upperdimit of rate factor for Fast cache streaming.

The administrator recuires a method 1o set the maximum perclient rate available for Fast
cache streaming on a publishing poiat Note this server-side limit does not affect accelerated
buffering requests. Therefore, a client can actually perform accelerated buffering in addition
to Fast cache streaming,

8.8. Bxplicit request for Fast cache streaming by client.
Anexplidlwaytoforés?utachumamingismqtﬁ:edforboihmaddomplaymasweu
83 embedded players. This is needed so contert authors can creste links to content on a
WMS server and force Fast cache streaming to ocour for all clicits.

6.9 BExplicit request for a particular rate of delivery.

Content suthors require the ability to suthor an explicit URI to request a specific rate of
delivery.

5.10 Fast cache streaming at rates less than realtime

Some user scenarios will utilize Fast cache streaming even when the network bandwidth
svailable is Jess than the encoded bit-rate of the file. The server and actworking code must
suppart this delivery mechanism. In sch scenarios, Fast cache streaming must be inveked
through m explicit request.

6.11 Dovwmicad mode needed for player.

A mechsnism is needed to *schedule™ an ynattended download to cocur without actually
rendering any of the data. For instance, users want the zbility o start and fnish a download
without actoally rendering any data.

71 On-demand content.

Fast cache streaming shall only be employed with on~demand content.
7.2 Avallable disk space.

Sufficient disk space omst be available to cache the catire content clip in order for the client
to recuest Fast cache streaming.
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7.3 Additional network bardwidth detected.
FuWMsMoﬂyhmﬂqﬁwﬁmﬁeMd&MﬁM&em

of the bitrate of the stream(s) selected by a factor of 1.5. (This factor may be refined pending
the results of empirical testing).

74 AllowPlayerCaching property is TRUE.

Ifthe AllowPlayerCaching propesty is set to FALSE, the sexver shail inform clients not
employ Fast cache streaming. By default, AllowPlayerCaching shall be set to TRUE.
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7.5 Flawclnrtdmribhgnegoﬂaﬂonofﬁstoachestreanﬁrg.

Negotlation of Opportunlsmc Streaming In v9 SDK.

Clont slawps 0 -
UI.DII:

Clart oo A
eumciay R the darvar:
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8.1 Playlists
8.1.1 Clent-side playlists

Client-side playlists shall be processed and placed in cache in B rate constrained by the
various client and server limits, Ifthe client is able to secure sufficient client and server
resources, it is possible that the client will cache many clips in advance of actually rendering

Tho use of Fast cache streaming shall not affect the end-user experience of an ASX file. For
example, the element attribute “CLIENTSKIP” field shall be enforced even when the content
is obtained from cache.

8.1.2 Serverside Playlists

Server-side playlist caching on the chient shall be similar to the mechanism used 10 cache
playlists on the server. The playlist will be treated a3 an stomio unit. An ASXv3 file shall be
dynamically built by the client networking code to organizs the individual clips for cached
playback. Use ofthe SAVE AS function shall move both the ASX file and variouns WMC
files over to the Media Libeary,

‘While the playlist entries are in cache, aitributes sach a3 “seciable”™ and “stridable™ shall be
honored  For example, if the server-sids playlist includes sdvertisement clips tarked 28
“poSkip”, this behavior shall be enforced when the content is coming from cache. The
resulting ASX fite moved over during & “SAVE AS" operation shall inctude the
“CLIENTSKIF” field as approptiste.

8.2 Authentication

Administrators that want to tightly control authentication should set the coment cache
expiration to zero. Clients will be able to play content from cache until it expires regardiess
of whether their access on the server has been revoked. To fully protect content and control [
licenses aven after the content has been cached, DRM protection should be used.

8.3 Re-indaxding of streams originating from an MBR file. : ' |

An MBR fle must be re-indexed if the player wishes to save the file or seek/stride from
cache. The client networking code shall re-index the streams,

MICROSOFT COMFIDENTIAL 3 ‘
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8.4 Client Commands Affected by Fast cache streaming

8.4.1 Pause Command.

The player shall continue to download the content (via Fast cache streaming) inio cache
when the player is paused.

8.4.2 Ssol/Stride Commands,

The following sections denote the behavior of the client during seel/stride comnmands.
8421 Client cache behavior following a seek/stride command within cached data.
The client cache manager shall satisfy this request while the networking code continues
streaming content into the cache. Therefare, s contiguous {ile will continue to be created.
8422 Client cache behavior following a seeljstride command beyortd cached data,

A client that seeks or strides beyond the data cunrently cached locally in buffers shalt render
the cached data dirty and discard it. The client will be unablo to save the complets file in this
scenario. Future implementations of the client may inchade “sparss file™ support that is
capable of reassembling file fragments resulting from such user actions,

843 Stop Command.

Caching will contimue even after a STOP method is <alled if the client is within 30 seconds
or 5% of the cud of the fils. Closing the file shall stop any further caching.

8.5 Size of client buffer.

The client networking code shalt buffer the ettire content segment on disk assuming
sufficient disk space is present and the no-caching bit is not set. If sufficient digk space is not
present or the no-caching bit is set, Fast cache streaming shail not take place

Future versions of the player/SDK may provide incrementai streaming metaphors, For
example, a hybrid metaphor of caching content using a large in-memory buffer may be used
instead of u disk.

8.6 Stream thinning/inteiligent streaming.

A client operating in the “Fast cache streaming” mode shall not dynamically request stream
thinning. Intelligent streaming shall effectively be disabled.

8.7 Nogoﬁatedfutmsﬁeaniggm)m

- In order to simplify the implementation, only RTSP (TCP data delivery) and HITP shail be

negotiated as Fast cache streaming protacols.
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8.8 Protocol Rollover Logic.

Fast cache streaming shall never changs the “FirstProtocol” setting used by the protocol
roflover functionality. Consult the protocol rollover specification for more details on
protocol “stickiness™.

8.9 Logging.
B.9.1 Log entry following a population of the client cache.

A log entry shall be submitted by the cliem cache code immedintely after completivn of 2
particuiar network request  For example, if the end of the file is resched, the client network
codo shall submit a log eotry indicating the data received. Note this log entry shall lack
information regarding rendering. A successfil entry will have a status of 200.

Since the log cotry shall be sent immediately after receipt of the duin, the scrver shall always
have cosresponding server-side statistics. Therefore, aside from the lack of rendering data,
the eniry shall be complete.

8.9.2 Log entry following a rendering state change in the cllent.

The client shall send a jog event each time the rendering state changes. This is consistent
with the conventional logging metaphor used in the v4.1 server/client. The client shall
rnaintain a conmaction to the server even when the content is played from cache. This
connection shall keep a client context present on the server and allow for the submission of
log entries. Note such log entries will primarily contain client information similar with
“remote” log entries used in caching appliance scenerios. A successful log entry shall have a
status code of 204, indicating that no content was actually delivered from the server, Copsult
the logging specification for details on fields that are valid for remote log events.

B.9.3 Logging when the cllent Is offiine.,

To simplify the design, the client shall pot attempt to save log information generated from
playing cached content. Therefore, if the dlient is offline, the iog data shall be lost.
8.9.4 Logging when playing data iocally from the Medla Library.

Logging shall not occur once the data is moved from the local disk eachs. Ifthe content is
placed in the Media Library or on another area of the clieat disk, no logging shall occur.

8.10 “Siow skip” mode In Fast cache streaming

If disk space ig exhausted while streaxming a specific element using the Fagt cache streaming
metaphor, sn error shall be returned, However, the client networking code shall ze-evalate
the use of Fast cache streaming at the start of each playlist element. This could result in
some entries being Progressiveally streamed and others conventionally streamed.
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8.11 Incomplete cached content.

Fragments of media elements caused by s variety of situations including the user seeking
beyond a cached region, network outages, closing the player prematurely, etc shall be
discarded immediately in order to free up disk space.

8.12 Freeing server hiw resources

The server shalf reiease the bandwidth reserved by a client once an End of File (EQF) is
reached. Ifthe client attempts to stream the content again, it must re-reserve the appropriate
bandwidth.

8.13 WMP Ul shall dispiay the white bar Indicating the current

amount of the file present in cache in a *slower than
realtime” scenario.

The Rosetia player shall display the white bar indicating buffering progress in a slower then
real-time streaming scenario, mwmmvmmmmunmmum
progress i occurring.  Note that in normal streaming modes as well a3 Fast cache

at rates aqual or greater than the encoded bitrate of the file, & white bar shall not be displayed.

91 Player

9.1.1 Player Ul
2.1.1.1 Enablaidisable Fast cache streaming.

The player UT shall offer a checkbox entitled “Allow caching of streamed content to disk”
that is capable of enabling/disabling Fast cache streaming/caching. This single checkbox
Mhbmdmthwmnfhmmgmhmmmw
RAID tug 42408 is tracking this issae,

9.2 WM Forvnat SDK

8.2.1 Interface properties miated to Fast cache streaming
92.1.1 Enable/disable Fast cache streaming.

The following two properties shail be supported in the SDK to control Fast cache streaming:

HRESULT IWMReaderNetwork Config2. GetEnableProgressiveStreaming( [out] BOOL
*pfEableOppStreaming )
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HRESULT IWMReaderNetworkConfig2. SetEnableProgressiveStreaming( {in] BOOL
fEnableOppStreaming)

9.212 Enable/disable content caching.

HRESULT GetEnableContentCaching( [out] BOOL *pfEnableContentCaching );
HRESULT SetEnableContentCaching( [in] BOOL fEnableContemCaching );

3213 SAVE Content methods/properties.

Aumpungmmetthmleadmmudmmmuommdpmblm For
instancs, the client may have inmufficient disk space. The user could seek beyond the cached
data and subsequently fiush previoualy cached (but desired) data. The method could be
called after several playlist elements have already been streamed and potentially removed
from cache. }t is the responsibility of the end-user application to manags the client state and
warn the user of problema. ¥t is also importans for the application to prohibit actions that
could result in undesirable results.

82131 'Save Fie As" Mathod.

Save the current fle/playtist. This operation is ssynchronous, WMT_SAVEAS_STOP
indicates that the save has completed. Closing the resder will abost & save operation that has
not completed.

HRESULT SaveFileAs( [in] const WCHAR *pwazFilename X

82132 Save Progress Property
‘When saving a file or playlist, the operation may take swhile, Between
WMT_SAVBAS_START and WMT_SAVBAS_STOP, thnmnmnmmmvaluu

mmﬁemofﬁeawumhswmplm
HRESULT GetSaveAsProgress( [out] DWORD *pdwPercent );
9.2.2 URI Query values used to control Fast cache streaming

The content author cen use specific URI query strings to explicitly control Fast cache
streaming, msnmiondmibuﬂnvmsmmgsandthmbehmr For general
information on the URI syntax, s2e REC 2396

Note individual modifiers such as WMCache and WMBitrate can be combined in a single
URI string by using the ampersand ("&") operator. For instance, the following URL is valid:

mms://server/file.asf? WMCache ~1& WMBitrate=5600Q
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9221 Explicitly enable/disable Fast cache streaming

The modifier “WMCache=" can explicitly enable or disable Fast cache streaming in the
client by acting as a Boolesn value, For example, the following URI will explicitly use Fast
cache i

mms3;//server/file.asiTWMCache=1

9222 Explicitly set the link biw usad for the URL

The modifier “WMBitrate=" is used to explicitly set the link b/w (in bits/s) availabie to
stream the URL. This modifier was added to the v7 player and is not specific to Fast cache
streaming. i

mmss/fserver/file.aslTWMBitrate =56000

9.223 Explicitly set the maximum total encoded bitrate streams to be selectad.

The modifier “WMCoutentBitrate =" is used to set the maximunn total encoded bitrate of the

streams selecied. For example, the request below skall cause the SDK to select the highest

encoded bitrate streami(s) that do oot exceed 56,000 bits/s.
mms://server/file.astTWMConteniBitrate =56000

9.2.3 Bxported functions from wmvcore.dil

9.231 SDK APl needed to chack for the prasence of a flle in cache.
mphysmdsmeﬁauﬁydaummwhdhaﬁhumhhlemuchufaomme
playback, etc. The player will have to call this APT frequently, and therefore requiring an

instentiation of the reader is not practical. InMWMVCORBD!LMWaﬁMon

to check for the presence of the file in cache. This exported fuaction is called
“WMlIsAvailableOffline™. .

93 Server/Administration

811 Adjustabls Settings in the Server Adminkstration Ul
9,3.1.4 Enable/tisable Fast cache streaming.

This sctting shall be configurable on each publishing point. This setting shall control
whether Fast cache streaming ig svailable 1o clients.

9.3.1.2 Setthe maximum perclient bandwicdth used by Fast cache streaming.

This setting applies to all types of streaming clients. It is configurable for each publishing
point and also for the server,

9313 Setthe nﬂxlmmﬁdellwryntetle. *spocdup” factor) used by Fast cache
streaming.

This setting shall be configurable on each publishing point.
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9.3.2 Properties in the Server Object Model for Fast cache streaming.
9321 Enablekdisable Fast cache streaming
MMSPutiishingPoinl AlowPlayerSideDiskCaching

HRESULT ABowPlayarSideDiskCaching { lin} VARIANT_BOOL newvsl)
HRESULT AllowPlayerSideDiskCaching { jout, retval] VARIANT _BOOL “pval)

93,22 Setting the maximum per-cilent bandwidth

9.3.221 NWMSServerlimits PerPlayerConmectionBandwicth

This property already exists in the Object Model. However, the meaning of the value is
being extended to include Fast cache streaming clients,

23222 NVYMSPubishingPoniLImits.PerPlayerConnecionBa.dwidih

This property lready exists in the Object Model. However, the meaning of the value is
being extended to inchude Fast cache streaming clients,

9323 Setting the maximum delivery rate for Fast cache streaming cllents

MASPublishingPointt.imits PlayerCacheDelveryRate

This property shall allos the administrator to set the maxinmum rate an Fast cache streaming

client may request a file The default value shalf be 5.0.
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10.1 Perfmon Counters

1044  Existing Publishing Point Perfmon Counters Affected By Fast
cache streaming

10.1.1.9 Current Connscted Piayers
10.4.4.2 Curent Flie Read Rate

10.1.1.3 Current Late Raad Rate

10.1,1.4 Curent Player Allocatad Bandwidth
10.4.3.5 Current Stream Ervor Rato
10.1.4.6 Peak Connoctod Players

10.1.1.7 Peak Player Allocsted Bandwidth
10.1.4.8 Total Connected Players

10.1.1.9 Total File Bytes Read

101110 TotalLate Reads

101441  Total Player Bytes Sent
101442  Total Stream Denials
101113  Total Stream Emrors
10.1.1.14 Total Stream Torminations

10.1.2 New Publishing Polat Perfmon Counters Required for Fast
cache streaming

10.4.2.1 Current Fast cache atreaming HTTP Players
10.1.2.2 Current Fast cache streaming RTSP Players
10.1.23 Current Fast cache streaming Players
10.1.24 Penk Fast cache streaming Players

10.1.2.5 Total Fast cache streaming Players

10.2 Explicit request for a particular set of stream(s).
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Postponed.

410.3 Assembly of file fragments resulting from seek or stride
requests.

In order to reduce the complexity of the client code, seekorsuidermqumbeyondme
currently buffered content shall result in the edsting buffers being flushed. Instcad, new
buffering will begin at the new seek position.

Care should be taken in the design to sllow the client to buikd & “sparse fle” cachs
management function without requiring new changes to the Gnal version of the Hercules

10.4 Dynamic load adaptation between Fast cache streaming
chents.

In orderto simplify the implementation in the secver, an Fast cachs streaming client will
reserve a congistent jevel of server resources throoghout a specific streanting session. For
instance, if a client requests to Progressiveally stream & file ai 1 mbit/s tut is only able to
stream the file at 300 kbity/s, the client will still coosume 1 mbit/s worth of server resources.
Diynumic load adaptation will not ocour in this release.

10.5 Protection of cached data

Ideally, the data written to the IE cache shouki be protected with some type of encryption
such as DRM. This platform selease will not provide this capability. [nstead, it is up to the
content praviders to encrypt the content prior to delivery.

It is also possible to simply dizable client-gide disk caching using the publishing point
property AIIGWP‘ layerSideDiskCaching. However, this provides no protection against fogue

10.6 Dynamic transition from Fast cache streaming.

In order to simplify the dexign for Eclipse, clients will not mutomatically stop using Fast
cache streaming snd transition to comventional streaming while within a media element. It is
agsumed that the b/w meagurement logic will be accurate in a majotity of client scensrios. In
the cases where the b/w measurement is incorrect, the client will have to manually disable
Fast cache streaming in the client UI or manually set their available Link b/,
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10.7 “Stow skip” mode In Fast cache streaming

Ths following feature waa postponed. If disk space is exhavsted while streaming a specific
element using the Fast cache streaming metaphor, 2n error shall be returned. However, the
client networking code shall re-evaluate the uss of Fast cache streaming at the start of each
playlist element. This could result in some entries being Progressiveally streamed and others
conventionally streamed.

Ifthe client exhuusts all available disk caching spave during an Fast cache streaming session,
the clieat code needs to gracefially recover. First, the client cache will be flushed to create
additional free disk space. If this is still insufficient, the clicot shall transition to the
conventional streaming metaphor. If the no-cache bit is set or Fast cache streaming is
disabled on the publishing point, the explicit request shall fail with an appropriate error.

10.8 Download mode needed for player.

A downioad manager will not be available n the Rogetta player. However, ISVs can
cssentially write a download manager by attempting to stream the file and simply prsse it.
Original requirement: A mechanism is needed to programmatically “schedule™ an unattended
downloed to occur without actually rendering the data In other words, a “pre-stuff” APTis
neededwpopdmmcﬁnm

10.9 Live content.

End-to-end live stresm support for Fast cache streaming is beyond the scope of the Eclipse
release. However, the SDK shall not preciude users from developing s live caching solation.

10.10 Secure logging.

The concept of true secure logging will not be supparted in Eclipse. Instead, the server will
caly accept log entries from clients with @ matching client ID on the server. This means Fast
cachs streaming clients will have to maintain a connection to the server even when rendering |
from cache in order to successfilly log.

Original requirement; When the client is streaming solely from cache (and po firther
download is taking place), it does not have a TCP connection to the server. Furthermore, the
server does not have any remasining knowledge of the dient. In such cases, the server must

be able 1o ensure the log being submitted by the client is valid. A TBD secure logging
mechanism shall be used to easure log data security.
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10.114 Add field to client Ul indicating the use of Fast cache
streaming.

Postponed due to scheduling issues with Rosetta,

11.1 Impact to overall server scalabllity due to Fast cache
streaming.

——

Progressive on-demand streaming implies the use of the TCP protocol for s data transpost. In
previous versions of the server, TCP has provided considerably less performance on large-
scele systemns, In soms cases, reductions of nearty 50% have been observed when switching
from the UDF data transport to the TCF data transport with the v4.1 server. The reduction in
perfoemance using the Hescules srchitecture neads to be better undersinod.

12.1 Freshness checlking '

Freahness checking in server-side playlists requires obtaining the header from individial
clips and comparing them with cached content. The client networking code shall obtain
headers for seekable elements and skip forward to the next element when possible. Ifthe
content is not seekable, the client will be forced to stream the content in order to determine
freshness of the neoxt element.

12.2 ¥inknum bufier size calcuintions for VBR flles.

The client code needs to approximate the minimum buffer size needed before rendering can
begin when  VBR file is Progressiveally streamed. This issue is being tracked es
NMPU_WMT bug 42860.

12.3 Optimization of clientside ASX processing

Prerolling subsequent entries in & client-gide ASX needs to be optimized to fully utilize the
benefits of Fast cachs sireaming. The player currently sttempts to preroll 5 s worth of data
following 8 WMT_END_OF STREAMING notification. This code shoukd be changed to
aliow the client to preroll the eatire clip via Fast cache streaming if the mode is available.

MB-CC~Buy 000000003273
HIGHLY CONFIDENTIAL

MS-PCAIA 5000615




WINDOAS MEDIA SERVICED - ECLIPSE

12.4Addno-skipﬁeldtoﬂ1econhntdescﬂpﬂm

qumminganmuydmhowifmmmiaarpﬁciﬂyﬂlggedu“m-sﬁp”fmme
purpose of ensuring an ad is viewed.
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