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L Comes v, Microsoft

—

MEDIA FILE FORMAT AND MARKETING AGREL. __

.

This Media File Format and Marketing Azreement ithe “Azresment™) 15 eatered into a5 of tus 13ch day of
2ulv, 1997 (the “Effective Date™) by and etween MICROSOFT CORPORATION. 4 Washington corporatian
‘>cated at One Microsoft Way, Redmonc. WA 98032 (Microsoft”™) and PROGRESSIVE NETWORKS. INC..
1 Washingron corporation located a¢ 111! Third Avenue. Suite 2900, Seamle, WA 9810 17PN").

RECITALS

Al The parties entsred into an ~Agreement between Microsoft and Progressive Nerworks on Media
Screaming Technology™ on June 17, 1997 (the “License and [nvestment Agreement™);

B. In Section 5 of the License and [nvestment Agreement, the parties agreed to eater into this
separate Agrsement governing, among other things, their joint development and support of 2 medxa file
farmat to be included in their respective products;

C. The parties wish to enter into this Agreement, subject to all its terms and conditions.

NOW, THER.EFORE in consideration of the mutual covenants container herein the parnes agree
as follows: .

AGREEMENT

1. DEFINTTIONS

[n addition to the terms defined elsewhers in this Agreement, the following terms, when used herein, saall
nave the following meanings:

1.1 “ASF™ means the final specification for 2 multimedia streaming file format to dbe jouwtly
developed by Microsaft. PN and third panies from the Current ASF Draft and which is publicly released 0
ihird parmes. '

1.2 “Confidential Information” means: (i} any wade secrets relating 1o cither party’s
sroduct or service plans, designs, costs. prices. customer names, finances. marketing pians, business
coportunities, persornel, inventions, software programs, propeietary information, research, development or
know-how; and (ii) the specific terms and conditions of this Agreement. “Confidential Information™ shall
not include information thar: (i) is or becomes generally known or available, whether by publicauon.
cammercial use or otherwise, without resriction on disciosure and through no fault of the receiving party
(ii) is known and has besn reduced to tangible form by the receiving party at the time of disclosure and is

ot subject to, feswriction; (iii) is independently developed or learned by the receiving party without

reference to any Confidential Information of the disclosing party: (iv) is lawfully obuined from a third
* sarmy that has the right to make such disclosure; and (v) must be disclosed in response to a valid order by 2
court or other governmental body, is otherwise required by law, or is necessary to establish the rights of
2:her party under this Agreement. The exceptions described herein apply only to the parties’ obligations
under Section 7 of this Agreement and do not in any way alter any other obligations or resmictions, such as
aase aristng from copyright, patent or wade secret law.

1.3 ~Current ASF Draft™ means the preliminary specification for 2 multimedia streaming
file format that is Microsoft Confidennal Information and is anached hereto as Exhibit A.

EXHIBIT
| 2.0~

cobsey 1019/48

1.3 “DirectDraw™ means Microsoft's multi-media software technology for 2D graphics
operations, which are exposed by the 2D application programming interfaces in the collection of mulu-
media serviges known as the Microseft Direz:X technology.
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i.3 ~DirectShow™ means Micraso’s DwretX chizar sieaming t2zinoloyy frauil ooz
12 cimer zama farmats that are exposed bv 3 oset of appucition pregramming ntertacss 2l il

rachnoleg:2s in the DirectX echnology.

1.6 “DirectX™ means the Microsoft's multi-media servicas and related 2ppircation
srogramming incerfaces that are included ta the Win32 Systems.
1.7 “[nternet. Explorer™ means the standard version of Microsort Intemer Explorer 1) far

Microsos “Vindows 93 and Windows NT, including all upgrades. versions, and successors :hersto
commers:aly reteased by Microsa(t during the term of this Agreement.

1.8 “PN Clients” means all of PN's RealAudio and RealVideo clients or “plavers™ for
Win32 Sysiems, including but not limited to the PN Player.

1.9, “PN Player” means the version of PN's RealAudio and RealVideo client or “player”
software, version 4.0, including Upgrades therete and including all non-English versions thereof for
languages supponted by PN, that Microsoft distributes with Intemet Explorer.

1.10  “RMFF™ means the cument native file format inciuded in PN's RealAudio and-
RealVideo 4.0 products.

111 “Upgrades™ means all upgrades. bug fixes. version and successors coﬁmcmially
released during the term of this Agreement.

.12 “Win32 Systems” means Microsoft Windows 95 and Microsoft Windaws NT and all
upgrades. varsions and successors thereto.

-

a COOPERATION ON FORMATS AND PROTOCOLS

The parties agree to work together in good faith throughout the term of this Agresment on he
definition of formats and protocols for sireaming media. As part of this cooperarion, the parties shall use
reasonable 27orts to make their respective products that inctude streaming media capabilities compariole
and inieropsrable with each other. This comminment, however, shall not limit either party’s righis to
nnovats ans wntroduce value-added products and features not supported by the other parties® products.

3. OWNERSHIP AND SUPPORT OF ASF

31 Development and Ownership of ASF,

(a) The parties agree 10 work togesher and with third parties in good faith to jounty

. develop ASF from the Current ASF Draft by no later than September 30, 1997. Tae

" °  panies must jointly agree on the contents of ASF before it is publicly released. In

the event the parties so agees, the parties shall be publicly listed as co-authors of

ASF and shall continue working in good faith thereafter on new updates and versions

of the specification during the term of this Agreement. [n the event the partiss do

not agree on ASF by September 1. 1997, then the parties shail engage in approzriate

_executive levet discussions 10 determine whether they can reach a2 compromise

solution on the definition on ASF. [f the parties are unable to reach 2 comgramise

solution by September 30. 1997. PN shall not be desmed a co-author of suzd

specification and Microsoft shall own all right, title and interest thereto, and s
Agreement shall immediately terminate as provided in Section 9.

(b) The parties agres that Microsoft shali own and. except as described be.low. ;:nno.l
modification of the Current ASF Draft. ASF and new updares and versions trereat,
but shall involve PN in any process that Microsoft defines in consultation with 2N to.

2
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sTevocably convers AnT assigas 10 Miirssom. s succsessors and 1ssigns. ail ool

utle and enezrest cnoand 0 any aninnesiual and o proprietary niZhis N N
contmibutions to ASF and new updates 32d »ersions, axespt for those medific-.. 3
dzsenbed in sub-seci:on tc) below nar are suzzasted by PN in geod fath and
rejected by Microsofl. which shall b& gwrad Sy PN, Microsoft hersdy granes PN 2
non-exclusive, perpetual. irevocatle, weortdwide, rovalty-free nighr and iicanse.
snder MicrosoQt's intgtieciual property rigats, to use, ¢apy. modify, sraa2 dervative
works from. license and dismbute the ASF specificanon and new updates and
versions thereof and modified versions and dsrivative works thereot in the PN Plaser
and Upgrades thereto.

(¢} In the event that PN wishes to modify or create derivative works of ASF, then PN-
shail first propose in good faith to Microsoft that such modifications be included in
ASF and/or a new update or version theresf as 2 PN contribution to the specification
to be owned by Microsoft and licensed to PN as described in this Section.” If
Microsoft rejects such propesed modifications, then the parties shall engage in
appeopriate executive level discussions to determine whether they can reach 2
compromise solution 1o in¢lude the proposed modification in ASF. [f the parties are
unable to reach a compromise solution within a reasonabie period of time. PN may
make the modification uself to the ASF specification provided that PN does not refer
to the modified specification as “ASF” or some other name that is confusingly
similar to ASF and PN includes a prominent legend on the front of every copy of the
modified specification indicating that it has besn modified frem the original.
copyrighted version available from Microsoft. During the naegotiations and
thereafter, if Microsoft slects to not incorporate PN's exteasions ¢ ASF, Microsott
will continue to discribute the PN Player as provided in this Agreement.

3.2 Support for ASF. PN agrees that it will commercially release an Upgrade to the PN
Player that includes a fuil impiemensation of ASF within 130 days after the release of the ASF specification
by Microsoft (the “Release Dare™). PN shall geat ASF as the default and preferr=d file format for 1s:
otoducts after the Release Date and shall not release further updates to RMFF after the date that it
commercially releases Ungrades to the PN Player with support for ASF.

4. SUPPORT OF DIRECTSHOW AND DIRECTDRAW: LICENSE TO CONFIDENTIAL INFORMATION
REGARDING MICROSOFT CODEC ALTHENTICATION TECHNOLOGY ‘

4.1 PN agrees to integrate support for DirectShow into Upgrades to the PN Clients as soon as
practicable and no iater than March 31, 1998 and to continue such support throughout the term of this
Agresment. PN further agrees to integrate support for DirectDraw into Upgrades to the PN Clients as soon
s p}ncn;:ble,and_ no later than September 30. 1997 and to continue such suppont throughout the tem of
this Agrésmenit’ As used in this Section. the tenm “rupport” means that PN shatl implement such changes
‘n the sofrvare and documentation portions of the PN Clients so that the PN Clients, inctuding Upgrades
thereto. primarily use DirectShow and DirectDraw for disptaving media content including support for: (31
1 DirectShow source filter that exposes a PCM pin for decoded audio and an RGB pin for decoded videa.
'3 the pubiishing of all video and audio PN codecs as DireciShow codecs. and (c) utilization of the
reectShow [MuluMediaStream ncerface for video and audio cocecs. Nonwithstanding the foregong, f
PN detsrm:nss in good faith that there is a reason which prevents PN from primarily using DirectShow or
DirectDraw 1 the manner described. then the pares shall engage in good faith execurive level discussions
:0 determins whether thev can reach 2 compromuse soiution so that PN can continue to primarily use
DirectDraw and Dirsc:Show. PN further agrees that if for any reason they plan to support any
programming interface puslished by Sun Microssstems or Netscape which performs substastially the same
Zinetion as OuectOraw or DirsetShow, they will prompily contact Microsoft to engage in good faith
sxecunve isvel discussions. If the parues are unable to reach a compromise solution within a reasonabie
sesiod of time. PN may choose (o use an altemative to Direc:Show or DirectDraw in that particular

J8 000633
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22rees 10 <3nunue 0 disinibute the PN Plaver as provided :n this Agresment. Microsoft agrss nar it il
conunue to distribute the PN Plaver during the good faith 2xecutive levei discussions.

4.2 Microsott agress 0 provide PN wuh promst acesss after the Effective Date 10 centan
Confidenual Information regarding Microsoft's implementation of a codec authentication technciogy n
Micsosoft NetShow. Microsoft hersby grants PN 2 non-exclusive, rovalns-free. worldwide right and-
itcanse urider Micrasoft's incellecrual property rights to such Confidential [nformation for the sole purpose
of implementing the same or a similar authenmncation technology in the PN Player and Upgrades thereto.

5. ACTIVE BESKTOP CHANNEL

The parties understand that beginning with version 4.0 of Microsoft {nternet Explorer,
vendars will have the abtlity 10 “push” digital media from Web-based servers o end users of Internet
Explorer through various “channels.” Microsoft plans to provide a listing to end users of ceruain
channels available from vendors with whom Microsoft has marketing relationships. These channels
shall be organized into diffe-ent tiers on the [ntemet Explorer desktop. Microsoft agrees that as soon
as and for so long as it maintains this “push” functionality in Internet Explorer and the various
~tiers™ described in this Section during the term of this Agreement, it shall include 2 PN channel in
the “gold” or second tier of channels that Microsoft lists in Internet Explorer 4.0 and future versions
thereof. This Section shall not become effective unless and until PN signs Microsoft’s standard
agreement governing the further rights and obligations of the parties with respect to such push
channel marketing and dismibution.

6. RIGHTS AND OBLIGATIONS RELATED TO PN PLAYER

6.1 Deliverv and Acceptance of PN Plaver and Upgrades. PN shall deliver ten (10) copies
of the PN Player, including all non-English language versions. to Microsoft within five (3) days after the
Effective Date. The copies of the PN Player shall be deemed accepted by Microseft upon delivery unless
Microsaft notifies PN in wriing (the “Rejection Notice™) within ten (10) days thereafter that it has
determined in good faith that the PN Player conuins software viruses or bugs that materially effect the
performance of the PN Player. In such event, the panies shall discuss additional correction period in goad
faith. not to exceed thirty (30) days for PN to deliver conforming software, [f the parties are unable o
tesolve the issue in good faith within such 30 ‘ay period. Microsoft shall have an option to allow PN an
additional ten (10) day period wit™in which to deliver ten /'0) new copies of the PN Player that do not hxve
such deficiencies or to rerurn the software and terminate this Agreement in its entirety. PN shall deliver
Upgrades to the PN Player. in.2...0 g il non-English lang.age versions, to Micresof nc later than the date
that it makes such Upgrades available to any third party. PN also shall include Microsoft in beta softwars
programs that PN creates for customers and other users of the PN Player and Upgrades.

“6.2" . Plaver Requirements. All Upgrades to the PN Player shall include the following features:

. {2) they shall support PN RealAudic 10 and PN RealVides 4.0 server software and Upgrades thereto when

* commercially available, (b) they shall be capable of sweaming media from any Real Audio/Real Video-
compatible server, including those established and maintained by Microsoft, (c) they shall use Direc:Show

and DirectDraw when and as described in Section 4, and (d) they shall support ASF when and as described
in Section 3. The parties understand and agree that the size of the PN Player and Upgrades is very material
0 Microsoft and that Microsoft wishes PN to make reasonabie efforts throughout the term of the
Agresmen: t0 minimize the amount of memory, disk storage, and download size required for the PN Player
and Upgrades thereto. Accordingly. the parties agree that (a) the PN Player and Upgrades thereto shall not
r2quire more than 1.2 megabytes of downioad size. and (b) Microsoft may exclude or block ceetain fearures
of the PN Player and Upgrades thereto to minimize the disk storage and downioad size.

6.3 Material Changes. PN shall obtain advance consent from Microsoft for any marzrial
thanges to the PN Plaver ang Upgrades thereto during the term of this Agreement. For purposes Of this
Section. the term “material change™ shall include. but not be limited to. any change that substantivety
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13c2scs. Siiass, swraming formags. Safar-ozs. orotacdis. ;ragr:.:r.rn::-.; interiacs of any e, umicast ans
muiucast fearures. and any dther changz2s :Rat susstantiveis 2:f2c the core user a\semencs of iy
. sTeaming media. PN agrees that Microsoft shail have sole discrezon wwhether @3 2ranc :ts consent o

z3anges described in this Section 6.5. PN agrees to (ke re2son3bie steps to ensurs that the DireciShow
2..2ne sofrware can steam any media that can be plaved by the PN Player theouzaout the erm of thus
Agresment. The parties understand and agree that at the option of PN. if PN wistes to make marenal
zhanges. such rsasonable steps may include ficense and Jelivery of source code or dinary camponents by

BN 0 M:icrosait for inclusion in DirectShow: the parties further agras that Microsoft mav. at its discrezion,
Zranc its consent to such changes and enier 1ato such license agreaments and 1ccept delivery of such code.

6.4 Non-Material Changes. PN shall obtain advance consent from Microsaft prior to
making any (3) non-material changes to the user interface of the PN Player and Upgrades thersto. tb)
changes 1o take advantage of Microsoft system enhancements. and (c) changes to utilize technologies that
ars not considered Material 2s defined in Section 6.5 that Microsoft is taking advantage of in its streaming
media preducts. Microsoft shall not unreasonably withhold its consent to changes described in this Section
6.4 and shall be deemed 10 have given such consent if Microsoft does not notify PN of any abjections
wichin thirry (30) days from the date that PN gives Microsott notics of such proposed changes.

6.3 License to PN Plaver and Upgrades. PN hereby grants to Microsoft under the
intellectual and proprietary rights of PN, a non-exclusive, irrevocable, worldwide, royalty-fres right and
license to (i) use. copy, license, broadeast. publicly display, transmit or otherwise dismboute in any medium
now known or hereafter devised (collectively, “Distribute™) and have Distributed to and by third parties,
binary versions of the PN Plaver and Upgrades thereto during the term of this Agreement and for so long as
Microsoft continues to dismibute the versions of Intermet Explorer that have been released in beta or final
form as of the date this Agreement expires or its terminared: and (ii) grant any and all of the rights set forth
in this Section 6.3 to third parties. including the right to license such rights o further third parties.

. The foregoing license grants include a license under any current and future patents owned o¢
licensable by PN to the extent necassary to exercise any of the rights granted herein and o combine the PN
and Upgrades thereto with any hardware and software.

6.6 Agreement to Distribute. Provided that PN has fullv complied with its obligations
znder Sections 3. < and 6 of this Agreement. Micresoft shatl (a) distribute one (1) cory of the PN Player
with each copy of Interner Explorer thar 1s distributed by Microsoft through its standard dismbution
shannels. whether diseributed on CD-ROM. through OEMSs. or via on-line systems. and through any other
shannels and on any other media in and on which it diswibutes any other streaming media client. and
«b) distribute one (1) copy of each new Upgrade to the PN Player in each new Upgrade of Intemnet

. Explorer, provided that such Upgrade to the PN Player has been delivered to Microsoft prior to the date that
:ne Upgrade to [nternet Explorer has besn released in beta form. Notwithstanding the foregoing. PN
“:nderstands and agrees that (2) Microsoft may exciude the PN Piaver and Upgrades from cerrain versions
of lntemnet Explorer that are designed for minimal download time or are customized for end users of MSN.
MSNBC, WebTV, CompuServe, AOL and other atfiliates and commercial licensees of Microsoft. (8)
Microsoft shall not be obligated to distribute the PN Plaver and Upgrades thereto in counries for which PN
Zoes not provide Microsoft a mranslated version, (¢) Microsoft shall not be obligated to distribute the PN
Plaver and Upgrades in the event a court of competent jurisdiction issues an injuncton or similar order
=resenning further distribution of the PN Plaver andor Upgrades thersto or determines that the PN Plaver
2ad or Upgrades thereto intringe upon the intetlectual property rights of any third party. 3nd that (d) cenin
:niginal equipment manuractursrs may elect not to include the PN Plaver and Upgrades :a the soiTware that
=2y distribute with their computers and Microsoft shalt be permitted to allow suca criginal squipmen
manufacturers to exclude the PN Player and Upgrades. provided. that Microsoft shall offer the PN Player
and Upgrades to such original equipment manutacturers as past of the basic or default operating system
selease.
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6.3 Trademarks. PN heredy grants Microsott a non-exclusive, rovaity-iree. iy 72:.d up

-:35t and ticense 20 use the PN trademarks used :n connection with the PN Plaver ithe "Trademarxs™ 2
w402t the PN technology included in Interer Expicrer. Microsolt agrass 301 0 remove any Tracemarks

srim o2 PN Plaser and Upgrades thereto that ars raasonably inserted by PN and to use reasonatle =:7arts
10 2asure hat Qs S:sinbutors 4o not remove such Trademarks uniess 2 court of admunistrauve Tedy of
sompetent jurisdiction rules that such Trademarks or constiruent eiements thereof are :nfmnzing.
Microsort agrees to adhere to the PN Trademark Guidelines {as defined in that cemain benwezn the sarmies
dated as of June 17, 1997} with respect to all other uses of the Trademarks: provided, that Micrasoft's
adherence to such guidelines shall be to the extent thar such guidelines are consistent with Microsoft's
general mademark practices as to third party trademarks. as medified from time 1o time. [n addition.
nothing herein shall circumseribe Microsott's right to make fair, referential, comparative, descriptive oc
other caferences as permitted by applicable law.

6.9 No_Further Obligation. Except as provided in Section 6.6, Micrasoft shall have no
obligation to market, promote or otherwise distribute the PN Player and Upgrades, either zlone or as part of
any Microsoft product or service. Nothing in this Agreement shall be construed as reswicting Micrasoft's
abiliry to acquirs, license, develop, manufacture or distribute for itself, or have others acquirs. licanse.
develop, manufacrure or discribute for Microsoft. similar technology performing the same or similar
functions as the PN Player and Upgrades thereto or to market or dismribute such similar technology in
addition to, or in lieu of, the PN Player and Upgrades thereto, except as provided in Section 6.6.

6.10 Effect of this Section. The pares agree that this Section 6 supersedes and rz2iac2s
Section 2.5 of that cerain License and Distibuticn Agrzement between the parties dated as of August 8.
1996 {the ~1996 Agreement™). The parties further agree that Secuon 3.2 of the 1996 Agreement is S202dv
dalered in its antirecy.

7. CONFIDENTIALITY

£ach party shall protect the other’s Confidential information from unauthorized dissemination and usz with
the same Jzgree of care that such party uses to protect its own like information. Neither party wiil use the
other’s Confidential Information for pur; oses cil.ar than ¢ .ose necessary to directly further the purpe::z oF
this Agresmert. Each party will use its best erforts not t disclose to third parties the other's Coafidantial
[nformation without the prior written consent of the other party. Except as expressly provided in this
Agresment. no ownership or license rights are granted in 2ny Confidential [nformation. ’

~ 8. - REPRESENTATIONS AND WARRANTIES

8.1 PN. PN represents and warrants that:
{2) The person who has signed this Agreement on behalf of PN has the authority 1o 2nter
into this’ Agreement with Microsoft on benalf of PN and to obligate PN to periorm
under the Agreament according to its terms:

(b) The PN Plaver and Upgrades therets do not violate or infringe any copiright. T2de
secret, trademark, of. to the knowledge of PN, patent rights of any third zarzy.

\MS8 000638
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3.2 Microsolt. Microsoft reoras2nts and wamaats thac: -

The person"who has signed tRis A3rezment on Sehalf of Microsort has the wthont
. enter into this Agreement with PN en tehalf of Microsoft and to obligate Microsont to periarm
under the Agresment according to 1ts ierms.

83 _C_Jminuatiun of Representations and Warranties. The rzpresentations and warrant:es
contained in th.s Sezuen 8 ars conunuous in nature and shall be deemed to have been given by the parties
2pon the Effscuve Date and ar each stage of performance hereunder.

9. TERMINATION

9.1 Term. This Agreement shall commence upon the Effective Date and continue in full
force and effect for a period of two (2) vears thereafter unless terminated earlier in accordance with the
terms of this Section 9; provided. that the term shail be automatically extended for an additional period of
one (1) yvear unless PN has, at any time during the initial two (2) year term of the Agreement, implemented
modifications to ASF that Microsoft has not included in the PN Player and have been rejected by Microsort
pursuant to Section 3.1(c) or failed to exclusively use DirectDraw and DirectShow in the PN -Clients
bevond functionaliry that Microsoft has includea in the PN Player for the features described in sub-sections
(a)-(c) of Section 4.1. Norwithstanding the above, if both parties so agree; this Agreement may be renewed
for an additional one (1) year term. '

9.2 Termination By Either Party For Cause. Either party may suspend pertormance
and'or terminate this A greement immediately upon wrinen notice at any time upon the occurrence of one or
more of the jollowing events:

(a) the other party is in material breach of Section 7 and fails to cure that breach
. within five (5) days after wrinien notice thereot:

(®) Microsoft delivers the Rejection Notice to PN described in Section 6.1: or

(¢)  the other party is in material breach of any other Section of this Agreement and

fails to cure such breach within thirty (30) days after wrirten notice thereof. Any brzach by PN of the
obligations described in Sections 3, 4, and 6 of this Agreement shail be deemed a material breach of this

Agreement.
(d} Microsoft is in marerial breach of Sections 5 or 6.6.
9.3 Effect of Termination.
) ... (@ Neither party shall be liable to the other for damages of any sort resulting solely

from terrninating this Agreement in accordance with its terms.

(b) Any licenses already validly granted by exther party as of the effective date of
termination shall not be affected and shall survive termination.

9.4 Survival. [n the event of expiration or termination of this Agresment for the rzasons
described in Sections 9 2(a), 9.2(c). or 9(d). the following Sections shall survive: Sections 3.1 (licens

portions only), 4.2. 6.5, 6.7. 6.8, 6.9, 7. 8. 9, 10. and 11 shail survive. in the event of termination of mxs
Agreement for the reason described in Section 6.1. Ao Sections of this Agreement shall survive.
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1. LIMITATION OF LIABILITIES .-

EXEPT FOR BREACHES OF SECTIONS = NEITHER PARTY SHALL BE LIABLE FOR ANY
INDIRECT. INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR SPECIAL DAMAGES. EVEN IF
SUCH PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

1. GENERAL

1.1 Notices. All nsuces and requests in cornection with this Agreement shall be deemed
given 2s of the day they are received either by messanger, delivery service, or in the United States of
America mails. postage prepaid, certified or registersd, rerurn receipt requested, and addressed as follows:

To PN: To Microseft:
Progressive Networks, Inc. Microsaft Corporation
1111 Third Avenue, Suite 2900 One Microsoft Way ’
Seartle, WA 98101 Redmond, WA 98052-6399
Anention: General Counsel Attention:
Phone:  (206) 67-}-22 1o Phone: (425) 882-3080
Fax: (206) 674-2695 Fax: (425)936-7329
Copy to:

Microsoft Corporation

One Microsoft Way

Redmond. WA 98052-6399
Anention: Law & Corporate Affairs

Fax: (206) 936-7409
or to such other address as a party may dssignate pursuant to this notice provision.

112 No Joint Venture. Nothing in this Agreement shall be conswued as creating an
emplover-emplovee retationship, a parmers=‘7. or » ‘oint venture berween the parties.

113 Goveraing Law. This Agresment shall be govemed by the laws of the State of.
Washington as though entered into between Washington residents and to be performed entirely within the
State of Washington, and PN consents to jurisdiction and venue in the swate and federal cours sitting in

.King County, Washingten. In any action o suit to enforce any right or remedy under this Agreement or 10
interpret_any provision of this Agreement. the prevailing party shall be entitled to recover itS costs,

_ including reasonable amomeys' fees.

11.4 Assignment. This Agreement shall be binding upon and inure the benefit of each
party's respective successors and lawful assigns: provided, however, that PN may not assign this
Agresment, in whole or in part, without the prior wrinten approval of Microsoft. For purposes of this
Agresment, an “assignment” by PN shall be desmed to include, without limitation, the following: (a) a
merger of PN with another party, whether or not PN is the surviving entity; (b) any transaction or series of
wTansactions whereby a third party acquires direct ot indirect power to conzol the management and policies
of PN. whether through the acquisition of voting securities. by conmact. or otherwise; or (c) the sale of
more than fifty (50%) perceat of PN's assets (whether in 2 single transaction or series of ransactions). An
“assignment” shall not be desmed to include an inuial public offering of PN stock.

1.5 Construction. If for any reason a court of competent jurisdiction finds anv provision of

this Agresment. or portion taereof, (o be unenforceabie. that provision of the Agreement will be enforced to

AicrosofuPN Conjidennal & Propnsicry Page 8 0f }O
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B ierie ivegtes Be e Lo gy

sm2 TAXIMUM 2XeN Permissible $3 23 D 2rfect the inlant of e Tparmuies. and n2 ramaimzzr :'
A zrzement will continue n ful} foree ana 2rf2ct. Failure by ether party to enforse any gravision .
Agreement will not be deemed a waner af futurs enforcement of that or any o:h roprovision. T3
Agresment has been negotiated by the parties and their respective counsel and wil' »e interpreted funy o
accordance with its terms and without any sInCt construction in favor of o against either party.

{1.6 Entire Agreement. T=: 5 reement dces not consurute an offar oy e:ther zary and it
shall not be effecuve until signed by toth parues. This Agresment constitutes D2 aaurs igreemen
henwesn the parties with respect to the subject maner hereci and merges all prior and contemgoraneaus
communications. provided that, except as &xpressiy stated herein, this Agreement daes not arfect or amend
the License'lnvestment Agreement or the {996 Agreement {t shall not be modified sxcepr by 2 wairea
agreement dated subsequent to the date of this Agreement and signed on behalf of PN and Microsoft by
their respective duly authorized representatives. :

IN WITNESS WHEREOF, the parties have sntered into this Agreement as of the Effective Date writen
above.

MICROSOFT CORPORATION PROGRESSIVE NETWORKS, INC.

- Uhd mf= -

Name (print): QQGV’»T fw\-’(’\" Name (print): QOMT G—&C{}L
Ticle: \f? , S{.’L\I‘L/“" PFO(\S Title: CE(}

v V|19 e 7 (2097
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Lurant ASF Ca

~caveX Streaming Fermat Scecificaten Micresel Sarmerasen

-~

ASF1isgec.dac February 3 357

ActiveX Streaming Forri: - £ (ASF) Version 1

Status of this Specification

This docurnent is the first draft of the ASF version 1 specrfication. It is being created o eventually
tecome an open specification. it may therefore be widely distributed for purposes of review and
ccmment All comments and input shouid te sent o ercd@micresot.com.

Aot |

T=e AciveX Streaming Format (ASF) is a file format that supplies storage archival czczeiices for
rmuttimedia data. It supports a wide vanety ¢f media types and cantains a weil-cefires sereral-
surcose extansion mechanism allowing rew media types to founsh.

ASF files are designed to be streamed acrzss a netwark at a sgecific bandwidth or ot rat2. ASF 8
ncesencent frem any data communicancns protccols or data esmmunications ranscers.

ASF currenty defines streams of audio. vicea, images. and scnpt cammangs. Thase siaments
sy be ccmbined into a single ASF file. ASF retains all forms of meaia (e.g., aucio ara vices
szmpression) and synchronization informaten so that when the file is played over a "atwerk. e
_gar sees ang hears the file as the flacreatar intended.

Tr2 ASF framework allows for exzanaibility and tackward compatbility.

VS8 000642
CONFIDENT!AL
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o I

This specficaten was deveicced :n r2scense 1o he grewng reed for 8 mega«ndacenaant format
‘or e storage of sraaming muiimes:a SInient THis corient may have bee: Lo szuctad sff<ine
or cactured in -231 ame. ASF allows content and icol cevelopers (0 work o a sraria scec:icaten
Tar SUCCOrs Ihe authonng, comeining. arsniving, annotacon and :ndexing cf syrcrrsrizeg media
csiecs witheut regard to onginat meaia fermats or undenying ransports. Muttmedia infcmaten :s
sicrad into ASF as objects. Tnese muitmezia criects incluce audio, video. stll images. events.
URLs, HTML cages. and executatle programs.

ASF files are exolictly designed so that its muitimedia object contants can te presented across the
redvorK as streaming media. The werd “sreaming’ in this contaxt refers to the ‘playing’ of
multimedia content as itis recaved 3Cross the network as oppesed (o the more radigonal {ang
‘ess user-friendly) approach of defaying the “playing” ungi the entire file has been dewnicaced. Tre
content of an ASF crasentation occurs with a given granulanty (a sample or frame) ang playback
rate. Streaming impiies the presentaticn of a frame withaut prior knowledge of future contexts. ASF
cata content s Sesigred o be played acress a network “as is”.

ASF multimecia ctjects are synchrenized with each other in terms of a imeline. These objects are
targeted to specific cresentatcn rates (in Bits per secand) with the actual rate selecied being
estaplished by e fle creator. ASF czntent can thus be flexibly targeted for specific network
envirgnments with ¢istngt capacity sharaciensycs.

ASF muitimedia str=ams can te stcrad en vaditional file servers. HTTP sarvers, or scecialized
mecia sarvers. anc can te ransmeg afiicienty over a variety cf different network transoors.
‘ Trese ranspers inciude TCPAP. RTP. sgecialized UDP/IP pretzeois. ATM. and IPX/SPX.

ASF adcresses a numter of imgerant issues in muttimesia steam storage, such as efficient
cackerzaton. 3 Texiie {optioral) irrrg mccal. and support for 3 wide range ¢f Sit raras.

T-a Zefault fle axzansicn for ASF flies 1s .as’.

1.1, ASF Support for Existir~ Media Types

ASF is appropnate 2: Z....y dnd COMIINING Ta g Sifferent kinds of sTeaming megia infocrmauen
at a wice vanety of ¢ata rates. It has teen used 0 represent audio at 14.4 kilobaud. sequences of
igh resolution images at 28.8 kilcbaud. aucic/image slide shows at 28.8, animation sequences.
v:iceo saquences at data rates from 130 o 1CCO kilobytas/sec, MPEG-1 ang MPEG-2 mowvies. ard

"7 soforh. Itaiso can be used to encacsulate ron-mage informanon. such as URLs. HTML pages.
ard program data. and to svachronize this informration with audio and video.

12. ASF Support for New Media Types

ASF sugports dyramic definition of ~ew sraamng media types and their rendenng ergires. Mecia
22;8CtS and therr ~ergenng angines ara cefined using unversaily unique igenufiers (UU1Ds). h_lew
03 tyses ard er rendenng definitons can ce created dynamically ana ncluded in an ASF
muitimedia sream. Streaming mecta siayers ouilt 1 accest ASF files can use the infcrmauon in
e ASF rapresentatcn 1o identfy. iccate. cownicad. securely Insiall, and execute these new
‘ancenng engires. Tis allows cantert develocers 1o create new kinds of mesia without havirg 9

sraate new players &r media servers o suggon them.

. V(S8 000624
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1.3.

14

1.5.

1 l7.

Error Correction

ASF aceresses the potental for 2ata lcss 0 ne urcenying Fansgen or 2ata storage meawrs it
sotentially aflows a vanety cf ercr cCrrecion ana aror concealment iegnrigues (o te emeicyea.
including the use of error ccrregting codes and £Tjest Jecemecsiicn and cismbution over muitcle
transpcrt or swrage blocks. At ihus ame, hewever, ¢ty "N +1 panty taseg comecson has -~ °3n
ceplayed. The capability exists to dynamically sucpen advanced forward eror comecaer - 2
UUIDs. (ASF supports beih gickal error comection and local error correczen. Gictal emor
correcton could performed ¢n a siream of sacke!s. Leeat eror correcacn cauld be performea cn a
stream or cbject level.)

The error correction gbject contains provisions for cpaque information needed by the error
cormrection engine for recovery. For example, if the efror carrection scheme is simple "N+ 1 party,
then “N" must be available. A transforrnation pregram may also use this same information to create
a new version of an ASF Multimedha stream for a server with different charactenstics or using a
differant network transport. ’

Timing Model

ASF provides an apticnal. general iming modei for use within the data streams. The mccel allcws
ane to specify the definition of the clock (siza, intial vaiue, and so forth). The tming mecael is
particulzrty important when synchronizing muttiple disparate media types with different clock
definitions. For those muitimedia files in which timing informaton is contained in the payload (for
example, MPEG), ASF clocks need not be present

Extensibility and Version Control

Each ASF multimedia object s icentfied by a UUID. This identfication crccess permits new mecia
Iypes to te readily supported by ASF anc idenufied by their UUID. This flexibiity permits mutticle
cisinct versions of the “same’ media type10 be supgonad in a transparent fashion.

Protocol Independence

ASF does not contain data communications protoest dependencies that wil influence which data
communications protocol will carry ASF data. ASF files are similarty without cperating system
dapendencies. ’

Streaming

ASF multimedia content may consist of one or more muitimedia data types. Should muitiple da@ -
typegbe supparted, this data is stored within 3 single cata object This datz object is designeda to
be streamed cver a network (e.g.. Intemet or intranet) as @ unit. This optonal synchronizagon.
thersfore, usually occurs via data interieaving — uniess the streamed media format nas its own
Built-in synchronzation approach (e.9., MPEG).

MS8 000645
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2. Technical Descrigtions

An ASF multimecia stream consisis of muitsle iogical saczens. Trese sectens are:

ASF v1 File Format _ Required/ . Number of Description
{  Optional object
: ! instances
. Header Section Required Onecnly . The Header Secaon describes the ASF muitmecia

- stream as 3 whole. it provides global infermaten as well
: " as specific information about the contant csntaired

i : . within the stream, optional index informancn. ceierat

: . key information, and media stream gefinizen

i 1 information, This companent could be transmitiad

: __S2parately over g reliable protocol.

Data Ssction Requred ; Oreonly This sechon cantains e multimedia cata contants
| reoresented 3s a lineanzed straam of cackers.
- Index Section Optionat - One ¢cnly This secton contains INdex entnes (o Zackets witun e

Data Stream. The index section will nci =& suciect®©® ..
strearming, dbut can te used for fasticekup.search and
maintenance. it can also cescnbe impeerant nfcrmacon
 within the multimedia ccntent such s vicas ey frames.

;
|

Other object | Optional  , Onecr The ASF cefinition cermits ancther sectcn cejest,
’ ! ' mere ieentified by its Swn unique UUID. o te cefrec.

Tre ASF Header Section must te the first secticn presented in an ASF file. The Data Secsen must
ce the second secten within the file anc ary optional cbjects may then foliow in any crzer.

Tre Heacdler Section spans the header_cz:ect It aggregates an array of objects with cescrztve
rismmaton for contents and Iayout of the Data Secaon. The Data Section spans the sam_stiect it
zz5regates an amay of interleaves pacxers. The Optional Section spans any following cpzeral
sream components. :

Tra ASF file is made up of several ocjecss whict. may contain sub-objects. Sub-ot;a 272 cCiests

~fich lack the ability to embed (cr corain) other objects within themsaives. The fomat ¢f eacn

soiect and subobject is identified by a UUID value which uniquely identifies it The UUID is

—mediately followed by a 54 bit size fieid wnich gives the length of that abject in bytes. Trese size
- . *2:ds delineate objects from each ctner anc greatly ennance naviganon within an ASF fle.

<actrof the ASF v1 file format secsicns lisizd above 1s composed of its own abject (i.e.. heacer
stject, data object. index cbject, other craator-defined ctject). The 54-bit size feid cf nese scizss
reliudes both the length of the object tsaif as well as the cumuiative lengths of the suc-ccests
~nich are contained in it The se field of sach of the sub-cbjects solely indicatas the :ength i hat
suc-cbject tself. This reiationship orovices ne foundation fcr rapid navigation withun an ASF Sie as
s sraphically displayea by the foilgwing fgurs,

MMSB 006656 .
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Section and object stream-span " ° Data strucrure

B e =
‘ . ASF data stream
* L .
Header section header_object

(— properties_object
— stream_properties_object /
—

— strearn_properties_object n
— clock_object

— <Additional objects>

— data_object

— [nterleave_packet /

L
Data section

— [nterleave_packet 2

Ju—
vae

— Interleave_packet n
Optional section * — <Optional objects>

0009 ¢ +0¢ o9

. 2.4. ASF Header Section

The header section is identified by the header_object whose size field specifies the length {in
bytes) of the ASF Meader Section. A valid header_abject must cantain a properties_object. 2
clock_cbject and at least one stream_properties_object

The properties_object contains the properties intinsic to this multimedia stream, such as the UU!D.
overail sZe, and playback and transmssion duraton.

The sTeam_propenies_object defines properties associated with 3 particular media stream. There
must te a separate stream_properties_cbject for each media stream present in the multmedia
stream (e.g., audio, video, URL flips). This object inciudes such information as the UUID defining
that media stream, common information shared across samples, transport specific informaten. Te
error conceaiment strategy, and information on locating and downioading the associated rencerrg
‘enginés..

The clock_object defines properties for the timefine for which events are synchroned and
multimedia objects are presented. This object inciudes such infarmation as sze, granulanty. ang
inigal value.

in acdition to these required abjects, the header section can alse include optonal cbjects. as
snown n the following table:

MS8 000647
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Objects which can be contained Required/ Numbar of Qescription

by the header_object . Optional object
. instances
properties_object . Reguirzg Cre criy Cescrnces the pregertes for s
. ~uitimedia siream.
stream_properties_object Recuirag Crecrmere  Czfines progertes assccia@d wir 2
- — carceslar meaia srsam
clock_object Requireg Cre oniy , Cefines the ciock for e siaycack
: i hmeline,
content_description_object © Opticral Ore onty Cescnces, in Uniccae, the auther e,
: ; | cooynght rating. etc.
_ error_correction_object i Optonal . One oniy i Descnbes tha aigonthm neede fora
' l i ’ particular type of error comacuon.
© script_command_object : Opuonal One anly Centains a collecton of commanas nat
’ each can be executad somewitere on the -
- | plavback timeline.
© marker_object i Opticnal One onty Allows an arbitrary ust of specific points
: | : on the playback imeline such as
' : ‘ identifying the beginning of a tackon a
H 5 ) : CD- .
. codec_object . Ogteran . Onecnly : Proviges a facliity to emced informanen -
! f acout the codec(s) dependences which
! is needed to render the sream(s) of data.

£ach czject ccniained by the header_ccject is identfied by a UUID. This ailows fer Sore
exgansicn. Accitonal aggregaiad heacer ctjects can te gefired as needed and identfad by trerr
cwn new UUIDs. Because each coiect starts with a UUID and a size value, media viewers at 2¢
rot reccenize inese UUIOs can usa the size value 10 skip the unknown object and examire he
next ctject in ne neader.

The infermaucn contained in the neacer secicn must te received reliably befcra 2353 srearing
si@ans. For storec steams the heacer may ze piaced at the beginming of the muitimesia stream.
For breadcast steams. this infermacen must te recaved out-cf-band.

Tre format of the ASF header sec=~n s c=4nad i~ he keliowing sucsections.

2.1.1. header_object

Tre heacer_otject csmposes the ASF neacer section. It identfes the number of other ctjesss

- . wnich have been contamed within tsaif ;i &, the number_heacers fleid). A valid ASF fle must nave
a properjes_cbiect, clock_otject and at 'east one sgeam_grocerues_object contained within the
header_Gbject
Data stored in the header_cbject itseif :5 2iways itie encian arg Syte-aligned. (This wil rocefuly
ensure that it can avays te reag.} Al ctner sLczessive ocjecss. ike he aggregated cojects =fthe
reader_object ard the Data Secten. are signea ang have the encian characterstcs scec:fed oy
e alignment and arcntecture fielcs =f 2 neacer_ccject

Tre fieids of ire header object ccaur :n tna following order. Accendix B defines the meaning of the
“Type” values.

MSS 000648
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Fields of the Big size Type Description

. header_object
object_id ©128 R Centains e LUID for the neacer_znject Tre
: : heacer_stiec: UUID is 0x75022530. Cx663e. Ox11c! Cxad.
Cxa8. 0xCO. Cxaa. OxCO. Cx62. Cxce. Cxbe.
size - B4 -imsof A nurncer scec:f/ing the size of e entre ASF neacer
' sacton in byles. Note nat this value vanes with the numzer
and szes of the encicsed ctjects.

number_headers 32 amsof A numeer scecfying the numoer of cCiects containeg witrun -
i | the ASF heacer section. This numter gces rotinciuce e
i | header object within the count
alignment 8 _ umspf This fiels spacifies the packing aiignment of the following

{ cbiects in the header (not the header itself anc not the i
: foliowing data). The value 1 indicates byte alignment, 2
| indicates word alignment, and so on. This is similarto the
i : | #pragma pack directive in the C language. The header1s
| aiways byte aligned. ;
L8 <msbf i This fieid dengfes the computer arcntecture type of the ;
i | Data Section. Index Section (if anvi and Other Object :
| : Section {if any). The value 1 ingicates litle encian and the
; i value 2 indicates big-endian. (Note: Tne ASF Header _
i Saction tself is aiways litle-endian.} t

architecturs

21.2 properties_object

T-~e precertes_cbject descrtes vanous media straam croperties, such as the length cf tne
multimedia stream. the curaton. and the prafarred packat size. The progertes_otject:s secarae

. frcrn tre heacer_objectin crzer 1o allow its versicn 1o cnange (with a new UUID) witheut neecirg ¢
racefine the header_otjects format

Tre progerties_coject refers o the global characterisics of all of the muitrrecia sraams ‘curc
witrin the Data Secton (i.e.. 3 grouping of the cisingt sireams). Eacn syeam is then inCivicuaily
cefined ty s own stream_croperues_otject

T-e fieids of the properties_scject format is given ceow. The differences in format ¢f the cther

versicns are identfied in tha Zullets below.

. MSB D00N649
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Fields of the Bit . Type Descniption

properties_object  size ; ' (see
. Appendix
8t
otject_id © 128 ¢ wug Trera are surenty three versicns of tre properes_22:22t Tre
version scecfied here has a unigue YUID of Cx8czzccat Cxagdy,
_ ! Gx11ct CxBe. Oxed. Ox0. GxcO Oxe, 0x20. O0x33. T3
$12,3 54 urmsdf  Tous felg :centifies the s2e . Cy2s of the procerses stect
multimegia_stream 128 :  uud Thus fieid uruquely idendfies tne muitmedia srearm 2322n!s of Nis
_id ! . ASF fite. This UUID value must match the multires:a_siream_c
i' ! ! da@ element in the data_object of the Data Secucr.
total_size . 64 wmsof . A B4-tit guantly expressing the sze, in bytes, of tha anure

! muitimedia stream. This data element is not necessarly valid 'vhen
. | the fags broadcast bit (bit 0) is satto 1.

created ., 64 fletme | A 84-bit fileime indicating when the mutbmeaia sT2am was craated.
: ! This data element is not necessarily valid when the fags troadcast
! | bit (bit 0) is set to 1.
© num_packets ; B4 umsbf | A 84-bit quanuty defining the numper of packets enttes presantin

! | the data secton. This data element is undefined wren the flags
| broadcasto (bitQ)issetto 1. :

multmedia stream in 100-nancsecond ynits. This cata element is
not necessanty valid when the flags broadcastbit (s 0)is satto 1.
The ptay_curation vaiue subtractad from the send_zuration resuits

i in the clcck license time that needs to be added to e cicek 0

. ! i ccmpletaly play the file. This is useful when sending ~cn-cerstant Sit
: rate files on a constant bit rate server.

;

!
Play_duration 64 | bme A B4-ORnumoer COMesponding to the tme needec < Fiay Me »,

3

[}

|

sena_duration 64 ' ume | A B4-Qit numter Coesponaing to the gme ta sand "2 muiTmedia
: _ stream in 1¢0-nancsecond units. This data element s uncefineg
when the flags broadcast bt (bit ) is set to 1. The £iay_2uraten
* value sutracied from the send_curation results in T2 Zicex license
. ime tat needs to be added to the clcck o comcie’s:y clay e file.
i This is usaful when sending non<constant tit rate fiies cn a consiant
. bit rate server.

preroll 84 1 Lmsof ' A 54-ont nurmcer that contains the amount of ime 0 sufler catd
pefoi. s@ncg o play. The value represents the nurmzer of 1C0
naneseccnc cieck ticks. It is usually added to a player Cefautt preroll
value and used to compensate for network jitter.

flags 2 umsbf | A 32-bit quantty representng vanous bit-evel flags. it O

: £roadcastng. A control flag stating whether or not e sTeam is
teing broaccast The sermantics cf the total_size. created. duraicn
and num_cackets data elements are not necessariy vaid if s ditis -

| sat.

CIMSDE | A 32-Dit quantty expressing the sze, in bytes, of tne smalest cacxet
" in the data saction of the muttimedia stream. This cata eiement

' sxists 10 Reip getermine If the multimedia siream s Z:ayacie fom

| servars that are constrained in Ner packet szes. F2r sireams win

© fixeq cacke: szes, the minimum and Maximum pacrer size vaiues

' are ‘ne same.

min_packet_sze | 32

!
:-:II
|

max_packet_size 32 - umsof A 32-bit quangly expressing the sze. in bytes. of e argest Jacket

: in the data secton of the multimadia stream. This ca 2 element
exists 10 heip determine if the muttimedia stream is Stayatle from-
servers that are constained in ther packet sizes, For sir2ams with
' fixed packet szes, the minimum and Maximum packet s22 values
" are the same.

- _maximum_bit_rate

w
~n

CImSDf - This 32-Cit cuantty CONtaINs e Maxumum instantarecus Sk /A, 0
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Si5cafseccrs oiwe ~Ldirtecia sUam

213 streafn_propeﬂies_object

The stream_gropertes_ctject Tescntes genent media straam pregertes and cther inferazen
w=at vl be needed by multiple samples, such as zefault paiettes for bitrmaps or comgressicn
rezi... or codecs.

There ~.stCe a steam_propertes_otiect assccated with every rmedia stream tyce centained n
tng ASF multimedia stream.

i Fields of the Bit Type Description

| stream_properties_obje size (see

! ct Appendix

i a)

object_id 128 uuid There are currently two versions of the

i stream_properties_object The version specified ne'e has a

might be to recistribute the pixels of a given bitrmap across a
! number of cackets, so that if a packet is lost sequental pixe's
! are not lost _
A B4-bit nurmDer coresponding to an offsat of he sream
with respact to the timeline of the program. This vaiue is
added to all of the ime stamps of the samples in the steam.
and can be used to indicate the presentation tme of tme first
sample within the ASF multimedia stream. Tre time vaiue
: recresents 100-nancsacond ¢lock ticks.
type_specific_len ;32 l umsof | A 37-Bt unsignec inieger dentlying the number of Iytes in
' the following type_specific_data fisld.
32 ) umsot , A 32-Dt unsigned integer denafying the numper cf Sytes :n
. the error_csnceaiment cata field.
stream_number .18 osmbt ( A 15-bit vaiue that s usad in packets as an alas o e
! stream procertes object in order to conserve space while -

‘ identifying e stream uniquely.

2 bsmpf ' This field s currently not used.
Array psmof ' A sream type has certain properues associateg witn itas

of defined by e stream type's UUID. For exampie, viceo <2l
Octets : streams would define 3 well-known window sze STuCTre 1o
! this secaen: audio data streans might require cenain ~eacer
' informanon. That data would be placed here.
error_conceaiment_data | Amay psmbf - An emar ccncealment strategy usually nas cenain groserces

~of ; associated with it defined by the
" Qctats error conceaiment_stratagy. For exampie, an audio cata

stream rmught need to know how codec chunks were
 redistributed. cr it might need a samole of encoded silerce.

unique UUID of Oxb7dc0791, O0xadb7, Ox11cf, Ox8e, Oxed.
Ox0. Oxc). Oxe, 0x20, OxS3, 0x5S. |
size |64 uimspf ! A 64-bit quantty describing the sze of this ooject in cytes.

' stream_type , 128 uud | This fieid conains the UUID that gefines the meaia type of
: | the stream. i
arror_conceaiment_strat | 128 uuid This field ccntains the UUID that identfies the efror |
T egy conceairment strategy of the stream. For example. an efror |
conceaiment sTategy for an uncompressed timap steam |
|
I

offset := 64 time

error_conceaiment_len

-

* reserved
] type_specific_ data

T=e type_specific_data field is an amay of bytes. The length of the array (in bytes) is the value of
e type_speciic_len field.

MS8 000551
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The ersr_tI-ceaiment Cata feid S 3n aray of Dyles. The rength of tne aray :.n Tyiesi ST
value of e arror _conceatment_'en faid.

214 clock_object

The clock_cc:ect cefines properties fior the nmeline for which events are synchronzed and agairst
which multimegia r  ~ats are presentad. This object inciudes such information as sze. granulanty,
and mitial vaiwe. |

The fields cf e clock_object cccur in the following order. Apgendix 8 defines the meaning of the

“Type” values.
Fields of the | Bitsze ’ Type | Cescription
clock_object ! | .
object_id i 128 uvud | The UUID to identfy the clock_object is Ox5fb03b5,
' OxaS2e, Ox11ct, Ox8e. Oxel. 0x0, Oxc0, Oxc, 0x20; OxS3,
, 0x65 .
size - 64 : uimsbf ! This fiald identfies the sza in bytes of the ciock_object. .
packet_clock_type . 128 ) uud } This field identfies the UUID of the clock_type used by thus
! ! object i
packet_clock_size 16 uimsbt | This fieid identfies the clock size. ' :
clock_specific_len 32 umsof | This field identfies the sze In bytes of the T

{ | clock_specific_data field !

clock_specific_data  Amay of l bsmof | This field contains the clock spectfic cam of the clock ;

Octets ! \dentified in the packet_ciock_type fieid.

The cleck_specific_data field is an armay of bytes. The length of the array (in bytes) is the value of
the clock_spec:fic_len field.

The following UUIDs have been defined for the spec:ﬁc clock type alternatives of the
packet_clcck_ype field:

CLSID_CAsfPacketClock1: Oxabd3d211. Oxagba. Ox11¢f. OxBe. Oxe8, 0xQ. OxcO. Cxc.
0x20, 0x53. Cx65. The granulanty of this clock type :s that it has a 32 bit Source value and a 18
bit duratcn valuz. This is the ¢i2 < type for AudioNVideo Interieaved (AV1), Quickime (MOW),
and Waveform (A °2/) files

CLSID_CAsfPzcvet™~112; Cxabd? ~ '3, Oxagba, Ox11zf, OxBe. Oxed, 0x0. Oxc0. Ox<.
0x20, 0x53. 0x65. The granutanty of this clack rype is that it has a 64 bt source value and a 32
bit duraton value.

CLSID_CAsfPacketClocka: Oxabd3d214, Oxadba. Ox11cf. Ox8e, Oxes, 0xQ. 0xcQ. Oxc,
20, 0x53. OxBS. The granulanty of this cicck type 1s that it has a 64 bit source value and a 64
bet daration vaiue.

MS8 000652
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2.1.5. content_description_osbject . -

The ASF content_gascnrnon_tCiec: Semris SShiert authars to inciuze nfommatcn sueh 28 3 tte.
copynght author name. ~3tng. and Cther cescnsten informaton in an ASF muitmeg:ia siream

e fields of the content_cescnption_ctjec: ccsur in the follewing orcer. Appencix 8 cefires tne
meaning of the “Type~ vaiues.

Fields of the : Bitsze Type ; Description
content_description ' i .
_object !
' object_id 128 : uud 1| The UUIO for the content_gescnptan_coject 1s ;
; , 0x75b22633, 0x668e, Ox11cf, Oxal, Oxag. 0xQ0. 0xaa.
: ! 0x00. 0x52. Oxca. 0x5¢ !
| size _ 64 l uimsbf | A 84-bit quantty describing the sze of s abject in :
title_len 18 ‘ uimsbf l A 15-btt quantity indicating the number of Unicoae l
K J | characters within the ttle field of the multimedia stream.
! author_len 16 . uimsbdf | A 16-bit quantity indicating the number of Unicoce
: : characters within the author field of the mulymedia
: : | stream, : '
copyright_len 16 - uwimsdf | A 16-bit quantity indicating the number of Unicode
! characters within the copyright statement of the
, i « multimedia stream.
description_len { 18 . uimstf | A 16-bit quanaty inaicating ne number of Unicoge
i ' | characters within the descripaon field of the muttimedia .
: ! | stream. ;
rating_len i 16 . uimstf | A 18-bit quanaty indicating the number of Uniccae '
} | characters within the rating fieid for the multimedia
: : | sream.
title ] Unicgce wenar : An array of Unicode characiers that contain the tue of
;  swring ! the muitimedia stream.
author | Unicoce wehar | An array of Unicode cnargciers that contain the name of |
. shing » the multmedia sraam autner. :
~apyright l Unicode . wenar i An array of Unicode characiers that contain the
t sting ! copyngnt staterment of the multimedia stream. :
description i Umicode - wenar | Anamay of Unicode characters that con@amn the !
| sting | descrotion of the muttimedia stream.
rating ¢ Unicode . wchar 1 An array of Unicode characters that contain raing
l sting ' ! informanon for the multimedia sream.

The title fiekd is an array of Unicode characters. The length of the amay (in wchar) is the value cf the
ttia_len field.

The author field is an array of Unicode characters. The length of the amay (in wehar) is the value of
te author_ten field.

Tre copynght field is an array of Unicode cnaractars. The length of the amay (in wehar) :s the vaiLe
of he cepyngnt_len field.

The description field is an array of Unicode characters. The length of the afmay (in wehar) is the
value of the aescription_len fieid,

The rating fieid is an armay of Unicode characters. The length of the amray (in wehar) is the value of
tne rating_len field.
S8 000653
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2.1.6. error_correction_object .-

The error_correction chject defres he errcr cemecsen methcd. This allows aifferant arer
carrection schemes to be ysed sunng content creation. The emror correction chjec: cantaing
provisions for opaque informaton needed by the eror comecticn engine for recovery For
example,  the error correcoon scheme 15 su'npie "N*+1 panty, then "N™ must te avaiable.

The fields of the error_carrection_ctject cccur in . Tliowing srder, Appendix B cefires the
meamng of the “Type’ values.

. Fields of the Bitsize | Type ! Description ;
; error_correction_object | _ :
object_id 128 uud | Contains the UUID for this otject The i

error_correction_object UUID is Ox75022635. Ox668e, '
Ox11cf, Oxab. Oxd9, 0x0Q, 0x3a, 0x0Q, OxE2. Oxce. Ox6c

size 64 uimsot | A 64-bit quantty descnbing the sze of fus coject in bytes. ¢

|

i

{ error_correction_id 128° {  uwad 1 AUUID defining this error correcung methcaciogy. i
| error_cormrection_len 32 umsBf ;| A 32-bit quantity indicating the number of bytes that follows

! in the comection_data fieid. :

i carrection_data Array of bsmo! ! An array of octets which compose the opaqt.e error

; Octets | comrecting data for this method.

The correction_data field is an an'ay of bytes. The length of this amray (in bytes) is te value of the
erTor_correction_len field.

2.1.7. script_command_cbject

Seript commands can be embedced as a table in the ASF file's optional senpt_cemmand_ctject.
Script commands “ride” the ASF fie 1o the client {e.g.. the client's NetShow On-Demand Player)
where they are picked up by event handlers and executed. If the receiving YVeb page or apglicatcn
coes nct have the correct event hanalers 1o use the commands, the events are nct handled and
the playing of the ASF file plays ignores the senpt command,

T-40 disinet script command types are currently implemented.

1. URL The URL command type causes e client's browser to be executed so as (o display the
indicated URL.

2. Filenarne. The Filename command type fa. nches anotner ASF file. This may :e used for such
things as cnained “continuous play” audio or video presentations. This command is simiar ©
the URL command type except that its parameter specify the MMS protocol (cr some other
undertying data communications protocol) and an ASF file.

The fieids of the script_command_ctject occur in the foliowing arder.

MS8 000634
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Fields of the Bit size Type Description

script_command_o .
. bject :
object_id i 128 , uua  Thescapt_commanra_sciects UUID is Ox1efo1all. Tx222.
0x1123. 0xad. Sx8b. CxQ. 0xal. 0xc§. Ox3. Ox48. Cx'6
size i g4 wmset A S4-0it quanaty cescit.- . e sze Of us oiect :n Sy'as
commang_ID 128 , ulid  icennies the SiCire of e ~~mmana antry icennfieg .- e
: ccmmand_enaty stuc
num_commands 16 umspf Scecfias the tal numeer of scnpt commands ¢ Se exacuiag
num_types : 16 uimsof © Trus feld specifies tne total numcer of aifferent tyges of senet
: | | command types that have been specified. Thus. it also
i specifies the number of uniccde strings to be found in the .
i . tlype names array. '
type_names i Array of See ; Thisis an array of type_names_struc enpties. There are .

i type_names | Below | num_types enttes in this amay. The lype_names field within
i _strnuc the type_names_struc specifies a scnpt command type name
.’ {e.g.. “URL" or “fiename” or “text”). The value of the lype feig

: within the command_enty stucture gives the index that

! i . corresponds (o that command type's Unicode-encedea name
: ! B in this type_names array. ‘
command_entry Seezelow ; See | This siructure centfies what command snouid be execuied at
| below i which pointin the ameline.

Tre tyce_names_stuc structure is formed as follows:

Fieids ofthe Bitsize © Type Description
- type_names_strucg | ; :
type_names_ien 16 . umspt - This field specifies the numcer of Uniccce crarsciars
: . in the type names array.
. type_names Unicoge sting : wenar  This is a Unicoce stnng whose length {(in Unicsce

. charac'ers) is the value of type_names _len.

T=e Cemmand_entry field forms e previcusly menticned “table of script commancs™. This 22e S
cemeesad of one or mere elements (the actual Aurmier 1s indicated in the num_cammanas *2:2)
£2¢h naving the follewing structure:

Fields of the Bitsize . 1Type Description
command_entry_ : :
structure 5 i
time . 32 umsst ¢ Trus fiela specifies wnen.(on the ameling) tus sSpt

1 | command is to be executed.
]
I

RCT 16 umsbf ; Inaex Nt e lype_names aray that ndicates e s@r ia -
S | A i Unicode string for that command type within the array
parameter _lype_names_ See The carametss value for 1us scnpt command type. (2.3, 2N
i stuc above  example of 2 parameter is “www.microsoftcom’ for a URL

! indicated By @ preceding "8&".) This field is a singie

i
' { | senpt command type. Note: frames witin a URL are
: instance of e lype narmes struc sthucture.

T-e zzmmand_entry filed is an armay of command_enrry_structure elements. The numgcer <
2ryes s the value of the num_caommancs feld.
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2.1.8. marker_cbject A

oul

A marker s 3 sonter to a scecific irre within she ASF Data Secten. Markers are net aquirad. o
. they are heipful for users. especaally if ihe contents of the ¢ata otject are long. Markers eracle
users o quicidy jump forward or tackward 1o speaific cata conts (e.g.. audic racks).
A “marker” thus can be viewed as a (cruce) index into the data_object Mais—a 2rcithe coints
‘o10 which the user can seek in the fle contents. Itis the cnly scurce of seak zciris ‘or ilusTatea
aucio. (Note: v:Ceo can aiso yse the index for seeking.) Markers can be optionaliy used o
detineate natural content divisions within the data object. For example. if the data otiect consisted
of a senes of (audio) songs then a marker could be used o delineata the beginrung cf eacn of the
songs. Markers are pointers that ex:st to aliow seeking.

The marker_ctject defines a set of points on the playback timeline each of which are tagged with a
logical name. A marker can, for exampie, identfy the beginning of atrackona CDor a ep:sode n
a video.

Depending on where the marker(s) is placed within the data cbject, the client (e.g., the Microsoft
NetShow On-Demand Player) may still need to read 3 small porion of the ASF file praceding that
marked time to load the necessary data. That is, if the indicated point requires state to have been
established in crder 10 be rendered correctly, the saek actually goes t© a point previcus 1o the
marker so that the comect data will be sent at the marker tme.

The fields of the markar_object occur in the following order. Appendix B defines the meaning of the

“Type vaiues.
, Fields of the | Bikszs | Type | Description
! marker_cbject !
cbiject_id i 128 uud ' Tne marker_ocject UUID is Oxf487c=201, Oxa851. Cxi1ct
. ; : * Ox8e, Oxeb, 0x0. OxcO. Oxc. 0x20. 0x53. OxE55
size 54 . uimsdf - A 84-bit qguanuty cescnoing the sze of this opject in ytes.
marker_id . 128+ uuid - Contains the UUID tnat identfies the marker Cata strategy.
num_entries ! 32 i uimsbf - Number of marker sntres.
entry alignment 16 i uimsof : lcentfies byte akgnment of marker data
name_len [ 16 uimsaf : Number of unicode characters that make up tha name field.
name ¢ Lricode wenz® | A- amay of Unicade cnaracters that contaun the name of the -
’ i string | marker cbject. This is the name of the entire marker object
marker_data . See See - Marker enty fieid. The number of marker_dat_structure
| teiow beiow | entries in this fieid is the value of the num_enties fieid.

- . Tne name fieid is an array of Uniccde characters. The length of the array (in wehar) is the value of
the name_len field.

The marker data is 3 table that is compcsed of the zera or Imere marker entries. The number of
marker entries is indicated by the value of the num_entnes field. Each marker entry has the

following structure: _ .
Fields of the . Bitsize | Type . Description
marker data_structure !
offset — 64 . umsDl . Ofisetmn oyes dehnes a relagve gistance from sart of
{ . packets in the data ceject indicatng the position of this
I - Mmarker enyy.
time 54 Y uimsof : Time of the marker entry,
entry_len . 16 uimspf | A 16-Dit quantty Inaicaung the sze (in octets) ¢! the
: } ! entry_data field.
‘ entry_data Array of | tsmof : Anamay of octets. The number of ociets in tus array S the
: , ctets ) " value of the entry_len fisld within this structure.

3
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Tre mar<er_data field s an array <f Tarker_szta_stuciure eiemenis. The Aumter of rimes s 2
value of the num_eémres feid.

2.1.8. codec_object

The ccdec_object provicss a mecnanism o errced information about 2 particular cocee
dacencency which is resged to permit the rencanng cf the data straams by that cocec. It eSrsiss
of a list of ccdec tyges (cnry ACM and ICM are currenty implemented) and a descnpuve name
which enables the consTuclon of a ccdec progerty page an thecliant

The fields of the cocec_cbject oceur in the following order. Appendix B defines the meaning of the

“Type® values.

r Fields of the Bitsze . Typs | Description r
: codec_object ' .| . i
0 object_id 128 . uwud | The UUID to idently the cocec_cbject is 0x86d15240, i
| g | x311€. 0x1100. 0xa3, 0xad. 0x0, 0xa0. 0xc8. 0x3, Ox48, !
!. ! 1 Oxﬁ

] size ] 64 uwmsdf | This field idenafies the sze in bytes of the codec_object. !
; codec_ID 128 uud . This field dentfies the LUUID of e codec_type usad by !
: | this object |
i codec_entry _len R uimsof + 1his fiedd identfies the number of CodecEnty entnes in the |
: ' codec_enyy field |
. codec_entry i See See |, This fisid contans the codec scecific datathatisanarmay |
i | below beiow | of CodecEntry elements. o

The codec_entry field is an array of CodecEntry structures. The numcer of entries in this array :s
the value of the codec_entry_len fieid.

The CccecEntry strucre :s defined as foliews:

Fields of the i Ditsze  lype . ~Description
CodecEntry structure ’ !
type ] 18 uimsbf i Tnis fietd identnes the type of cccec tis. The cument
: : values have been defined (o date:
i : iCM_CODREC 0x0001
II : ACM_CODREC 0x0002
i _ . UNKNOWN CODEC  Qxtitt
name_len | 18 uimsof . The numoer of Uniccae characters m the name fiela.
name Arrayof © wchar  Name ¢f the codec iIn Unicode characters.
. . Unicoge i
description_len . 18 WImsof | The numcer of Unicoae charactars in the descnegan fieig.
description ° Amayof | wchar  Descnpicn of the codec in UniCode characters.
: Unicode : i
cbinfo_len 16 uimssf ~ Number ¢t dytes in tha confo fieid.
chinfo Amayof  bsmol - Amay of octets dentfying the tyge specrficatan of that
octats cscec.

22 ASF Data Section

The data portion of an ASF muttmedia strsam is a packetized representation of media stream
samples. ASF admits many possible nteneaving strategies, allowing a multimedia stream to te
cotrnzed for a pargcular netwark.

The data section is comgesed of a senes of data cackets. The mechamsm for transmiting these
packets is beyond the sccce of thus cocument De-muitplexing of the stream may occur at either
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=2 rarg.S5CN Ir rengerrs 2ra- :' SUCn. cratary fErrecale rere tSUshES 3 T xer s
rarsiatcrs. The gacket definncrn . rs._cr ‘nCecerdant e Srevices Mecnar s =S = suoscn
T3NSMISSION over reliatie anc ."'ﬁuacie zreteesis. Tre 2ai3 cacket was Cesighas v ooin
lexibility and efficiency m ming. Cacaouites proviced withun e packet 2efiriter ~suza:

s Single or mulhiple payload tyoes far packat

Fxed or variable szed cacxets.

E-ror corregaon informatan. (cgticnal)

C.cek informaton. {cgbenatl)

Redundant sample informaton (for example. presentation time stamg). ‘souenai)
Sequence number. (cpuocnal)

® ¢ o o o

The data saction of the forrnat consists of the data_gbject and one or more packe!s.

The data_cbject marks the tegmnning of the ASF data section and is used to coretate the neacer
and data sections of an ASF media stream. The multimedia_stream_id data slement in the -
data_otject must match the multimedia_stream_id data element in the properues_scject

The heart of the ASF multimedia stream is the packet structure (see Section 2.2.2). A packet
structure contains one or more paylcads cf data. Each packet may contain the daa rom a single
media stream or interleaved data from several media streams. For exampie, @ muitmedia stteam
which is compnsad of both an audio stream and 3 video stream may be packeuzec in either of the
following ways:

AVAVAIV AV A V.

One media stream per packet

a AA AAAAA
VYV VNYVIVY VYL

Several media streams per packat

:ach paylcad in a packet (see Section 2.2.2) can zcntain a straam_id data element Tnis value
coresponds o the stream_numzcer cata element of the sTeam_prageries_ctiect

22.1. data_object

Tre data_object is header informanon that exists 1 uniquely cefine the ASF Data Secion and to
comelate the ASF Header Section with the ASF Data Sections within an ASF Mecia siraam (i.e.. an
ASF flle).

The data_object must be the first element within the ASF Data Section — it must aiways precede
the first packet

In e breadcastcase, this object snoulc be recaived reliatly when reading the ne2te:s. Intnis
case the num_gacke!s and sze field is not valid.

Tre fields of the data_otject cceur in e following crder:

g S8 (0638
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Fields of the data_objectaf  Bit  Type Description
the ASF Data Section " * size :
. object_id 128 g Scrians e UUID for dus ocject The markar_2: ...
UUID s 0x75b22636. Ox€83e, Ox 11¢t. Oxad. Ixe§ 2420
-xaa. 3xC0. 0xB2. Oxce. Ox6e¢
64 - umssf A Z4.0tquantty gescnoing the size of the ASF Caa
) Secucn in bytes (i.e., both ife data_coject arc tra
i cacket).

multimedia_stream_id 128 ¢ uud A UUID uriquaty dentfying an ASF muitmecia sTeam.
: In orzer 10 have a valid ASF mutbmedia straam e
multimegia_stream_id field in the data_obiec: must match
the multimedia_stream id field in the preteries cciect
uimsbt | A 64-brt quantty defining the number of packets grasent
in the data section.
umsof | Specifies the packing alignment within pacxets. The vaie
1 indicates byte aiignment, 2 indicates word alignrment -
and so on. This is similar to the #pragma pack direcave n
the C fanguage and is expectad o be usually 1. :
umsaf  Sgecfies the packet paciing alignment. For exampie. ifa !

. fle were generated for 3 server which requreg 128 byte  °

! alignment on network packets (for OMA acaressing) s

| value woulkt be 128. __]

sze

i num_packets [ €4

c alighment 8

O RSYGEESIENIN. JUN N

i packet_alignment 8

222 packet

Tre cacket rapresents the heant of the ASF mutimedia stream. It is hera that the acual multrmezia
cata contents are stored as packets. A “packet” is a collection of multirmedia data whicn is reacy ¢
te sreamed “as is” over the intemetintranet iceally the packet has been correctly szad so nat all

. that needs 1o be done to ship it “over the wire™ is o append the appropriate data cormmun:caton
srotecol headers. The mrunimum packet size :s 512 bytes. The maximurn 1§ (¢ata Cermmunicascnrs)
srowecs! dependent but is genarally less than 5K bytas.

Tre cacket data must immediately follow tre gata_ctject within the ASF Data Sectcn. Excet
wr.en proadcast is true, the num_packets { 2id within the Jata_object (see Section 2.2.1) inCicaies
=o' many distingt packets are contained within the ASF Data Section. For example, ff the vaiue =f
e num_packets field is *70° then there wi” te saventy occurmences of the packet gata within that
*2 5 ASF Data Section. Each of these packet instances are a distinct data packet

Zacn of these data packets themseaives may te intereaved (i.e.. composed of data from muitcie
swuibmedia strearns.) Each muinmedia sream is icentfied by the value of the steam_:d feia witn

T ' e rcayload_structure of the packet This vaiue csrrelates to the appropnate staam_numcer feid
valuewithin streamn_proparies_object of the ASF heager (see Section 2.1.3). The numger f
riereaved eiements within a data packet is icentfied by the numbder_paylcads vaiue within e
cayload_ftag fleld of the packet The data of each interieaved element is contained within an
instance of the payload_stuctire, which makes up the payload_sruc feid of the packet

as cessible for efficient transmission over a resacrk. This section presents the packets fer—at.n 3
srasan@tion approach that is consistent with e rest of the specificatgon.

An alternative presentation of this format is contained within Appendix A. The presentagcn i
Accendix A uses the ISONEC MPEG standard presentation approach which should te intuive

seccle famifiar with the C programming language.

4
ar

CONIHDE N AL

MSE 0039

. T-e syntax of the packat vanes depending uzcn the vaiue of the most significant bit of :ts nizal
sy'e (1.8, the emor_corection _bit). The fields cf the packet cccur in the following raer:
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Fieids of the packet of the
ASF Dgata Section

Bit
size

Type

Description

nitial_structure

See

telow

Sea
elow

Tre fermat of e ninal structure vanes cecencing Locn
the vaiue of the emrcr_comrecton_bt

stream_flag

8

psmef

The bya censists cf four two-bit fielas:
The two most significant bits are the stream_id_type
value. These tao tits indicate the size of siream_i feia:
‘00" Obrs (No sream_ia data present)
01 8 bits
i 10° 16 bits
| 1t llegai value
The sacond most-significant two bits are the
object_id_type. This field indicates the number of Lits of
object ID data present The following vaiues are cefinec:
00 0 bits (No abject_id data present)
o1 8 bits
10 16 bits
11 32 bits
The third 1o the maost significant two bits are the

offset aata present
00 0 bits{No offset cata present)
or 8 bits
"1Q 18 bits
"Mt 32 bits
The teast significant two bits are the
replicated_data_type field which indicates the numter
. of bits for the replicated_cata_len elernent
: 00 0 bits(No repiicatad_data_len cata
orasent)
or § bits
; 10" 16 bits
11 32 bits

offset_type bit field which indicates the number of tits f -

packet_len

uimsof

b o —— — e

_{Optional field) Contains a humber that indicates ne

| packei length size. The sze of this field is based upon
the +- .2 specfied by packat_len_type within the flag
! feld.

sequence

uimsof

: (Optional field) Contatns a sequence numoer for the
packet The sze of this fieid is determined by the value
specified by the sequence_type within the flag fieid.

pacdingzlen

| wmsof

(Optonai field) Contains a number that specifies the
numter of padding bytes present at the end of the

* packet (i.e., padding fieid). The size of this fieid s
determined by the vaiue specified by the

: padding_len type within the Rag field.

clock_data

utmsaf

"~ Contains the data representing gme infacracon (12 . e
clock’s source and duration field vaiues). This
information 1s prasented in the packet_clock_type forrat
{see Section 2.1.4). The version of the

* packet_clock_type specifies the exact format and tengtn

" of this field.

payload_flag

umsof

e v e § o sr e it e gy =

: Tris flag byte contains two fields. The most ;rgmﬂanz
wo bits make up the paylcad_len_type. This vaiue
_indicates the numter of bits prasent in the paylcad_len
' feid:

CAWORKWSF1SPEC.00C; 21/97: FIRST DRAFT VERSION: PRINTED 07/18/87: P.AGE 19 .
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20 .- <ois-rayoac_en feg ~Itaxst

K o1 8&is
- ' : M0 16 bis
) 17 32bes

The six least signficant oits makes up tre
number_payicads. This 6-bt unsignea nteger vaiue
! ~ specifies the number of payload packets are resant
i | " (i.e.. the numper of saylcad_structures in the
: J payicad_struc amay).
payload_struc : See See . This fieid contains the payload inforanon: a packet's
Below | Beiow | data. This field is an aay of payload_stucwre. Each
| element within this array potentially represents.a distinet
l interleaved element within the data packet :
The 'data’ bytes of the packet padding.

padding Array bsmbf
of
Bytes

The padding field is an aray of bytes. The length of this amray (in bytes} is the value of the
padding_len fieid.

The format of the initial_structure vanes depending upon the.most significant bit of the first byte
{Le., the error_correcton_present bit). Jf that bit is Cleared (Le., is '0") then the initial structure

consis's of the fallowing byte:
f Fields of the initial_structure Bit Type Description |
i when the size :
i efror_correction_present bit is | !
! cleared 1 - !
! flag l 8 ' bsmot | This byte consists of five fields given in escenaing

. : t order from most significant bit to least significant bit

i . arrar_correction_present bit is the mest significant bt

! ' ' When set o 1, this packet is participating in errar

i . "correcton information and contains information specfic

: " o the particular errer correction method.
packet_len_type is made up of two bits which incicate
the size of the packet_len field:

' ‘00’ 0 (No packet_len data present)

o 8 bits
"o 16 bits
"t 32 bits :

| indicate the size of the padding_len field.

i
i
! The padding_ien_type consists of two bits which
| 00 0 (No padding_len data present)

S ‘01 8bits
10 16 bits
: 3206 '
.. The sequencs_type consists of two bits which indicate
. the sze of the sequence fiela:
! ] foley 0 {Ne sequence data present)
: < ‘01" 8bms
! | ‘10 16 bits
11 32 bits

© The multiple_payloads_present bitis the least

' i signficant bit. To aliow efficient transmssion of media .

' ! stream samples, we must allow for the concatenanon of

! parts of multiple sampies into a single packet Whenthis .

| bt has the vaiue of 1, there will be aata from multple
media stream sampies In the packet

IVIIN I NGO )
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1ne mest significant bit of the frs =2 cfthe inihial_stuciure is ‘he eror_comecten_cresant it f

‘Q__ s set (ecual 10 1) then the initial_sim.cture consists  of e ‘cllowing fields:
0

f the initial_structure Bit Type : Description
when the size !
ari - correction_present bit is i
set !
ec_flag | 8 2smof | Trus byte consists of four fiews. preser.ea n

descending order frem most significant it
The error_correction_prasent bit :s e mest
significant bit
When set {0 1, this packet is participating in emor
correction informaton and contains informaton
specific 1o the particular error correcton method.
The error_correction_fen_type s a iwo Bit fied
which indicate the size of the
error_comection_data_len field:
oY iast 4 bits within this byte contsins
the length info and error_ccrrecton_data_ten

field does not exist.
01 8 bits

10 16 bits
11 32 bits

The opaque_data bit indicates whetrer cpaque data
exists or not

The error_cotrection_data_length s a four-bit field.
If the error_correction_ien_type has tne vatue of €0
then these four bits contain the

efror_correction_data_len vaiue ana the
efror_cofrecton_ dara len field (naxt field below) dces
not exist. In this casa this four-bit vaiue cetarmires e
tength of the &rror_correcton_gata array in bytes.
Otherwise the value of this field is ‘CCCC'.

et e+ et e e e o a3

rror_correction_data_len 0.8, omsot | (Optional fieid) This field specifies the numper of oytes .
16.0r - in the eror_correction_data aray. The sze of this fieid
32 is ostarmineg by the value of the :
eru: ccrre"unn len_type above, This £l does not
exist f error_correction len type's value is '00°.
error_corrsction_data Amay  zsmof | The actual per-packat data required 0 :mpiement te
of sajectad error_comecton_methed. The number of
bytes - i bytes in this array is specified by the vaiue of the
B : | efror_correction_data_len field if it exiss. If it doesnt
. exist then the array length is specified Sy the vaiue of
| efror_correction_data_length.
opaque Amay  csmbf | (Optional field) If the cpaque_cata bit:n tne ec_flag
of  field is set (equal to '1") then this is an ccaque packet
bytes " and this field exists. otherwise t dces et If this fieid
, exists then the remainder of the fielas :n ine packet
| structure is ignored and the remaincer cf the 2ata n
! " packet is opaque data.
flag 8 =smof . 1he Dyte consists of five fields given in crcer rom

most significant bit to least significant =it
T'he reserved bit is the most significant Sit 1tis setlo

; The packet_len_type is made up of tvo bits which
! ingicate the size of the packet len fieid:
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-ie
Mol Al

W

© S(Nopacke!_en saizIrzIaCi
3 tits
Y 5 s
ar 32 s
The padding_len_type consists of e 215 wrien
_ingicate the size of the padding_‘en feid:
’ o 0 (No padding_len cata cresent)

; or  8bus
5 g 0 16bits
: i 11 32 bits

The sequence_type consists of twa tuts wrich
ingicate the sze of the sequence fieid:

00 0 {No sequence data grasent) :
oY 8 bits .
0 16bits i
11 32 bits ) :

The muitipis_payloads_present bitis the least
significant bit. To allow efficient ransrmission cf media
stream samples, we muyst aliow for the concatenaten

this bit has the value of 1, there will be aata from
muftipie media stream samples in the packat,

|
|
of parts of muttiple samples into a single packet When |
'l
|

The payload_struc is an array that is campased of the one or more payload_struciure entries. The
rumper of paylcad_structure entnes is computed as follows: If the multipie_payloacs_grasent bit
{within the flag field) is cleared (equal 1o ‘0") then there is only one instance of the .
cayload_structure. If it is set (equal t0 ‘1) then the vatue of the number_payloads field {witun the

‘ermat

cayload_flag field) detarmines the number of payload_structure entries within the tazle(i.e.. the
‘acie in this case is an amay of payload_structures). Each payload_structure entry has 1e icilowing

Fields of the

B.it‘ ‘ Type }

Description

i payload_structure
: stream_id

siz
Q.
8
32

jrs
ou:

|

omsbf

(Optional field) Idenvfies the streamn type of the payicac. Tre
stream_id comresponds to the stream_number fiela cf a )
| steam_properties_cbject (in the ASF Header Secton: see

| Section 2.1.3) of this media strearn. The length of the

' stream:_id heid depends on the vaiue of stream_id_t/ce within

| the stream_flag fieid,

: cbject_id

b
!

.8,
.or

bmsbt

i (Ophonal fieid) Icentfies the object ientfier. The lengm of the
object_id fieid depends on the vaiue of object_id_%yce within
the stream_fiag field.

offset - -

2
84

. or

5‘,oua‘,o

(2]
N

bmsbf

(Optonal field) The length of the offsat ffset field depends o he
value of offsat_type value within the stream_flag fieid. Tre
signficance of this field is that each packet paylcad is caroral
of a media stream sample. We must be able to recomreine -~
payloads into a whole media strearn sample, so we nesd to )
. know the bytes within the final object contained in s taylcad.
 Adouble. {offset. length}, is requirec for each payicad. The

! cifset represents the starting aadress within the zerc-accress-
pased media stream sampie where the packet payicad snoud
be copied. The length of this field is found ether excic:ly In @
payload_len cata element (in the case of mulipie oay.cads

see below) o implicity from the packet sie (in the case ot a

single payload).

]
. | replicateg_data_len

0.8,
18. or

omsof |

(Optional fieid) This fieid specrfies the numoer of tytes of
! replicated data present in the rephcatad _data element Selow
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32 -2 s:ze tang exsigrcerCf s fexd s stATTInes Iy TR L3 .
: sfracicgted_caa_t/ce within ‘he stream_f%ag ‘eid.
replicated_data Array . omsaf - :Cuteral field) Coniains the cata pytes of the ocacue
. of byte | _ reclicated data. Replicanng ail sample preperves makes ersr
. i . Scrceaiment pessitie allowing cantinued oceraticn in an
. t

envircniment with an urreliable data scurce. The
regicated_cata_en feid gives the length {in oytes) of s

array
payload_len 0.3 cmsof  (Opuonal feld) This fieid specifies the numoer ¢f cayicag Tyes
+ 18, 0r ; present in the current payload that is the numcer cf bytes n me
32 l payload array. The sze (and existence) of ths fleld is
! l ! determined by the value of payload _len_type.
payload_data i Amay tmsof | The data bytes of ne opaque media strgam sampie data in e
of byte packat payload. The array size (in bytes) is caiculated as

follows: When multipie_payloads_presentis satto 1',
payload_len is used as the value. When
muitipie_payloads_present has the vaiue 0, the payload cata
must be calcuiated from the overail packet sze.

The payload_struc fieid is an array of cne or mare payload_sructure elements. The numter of
entnes is the vaiue of the number_payloads field if the multipie_payloads_present:s set otherwise
there is only ene payload_structure eiement

The replicated_data field is an array of bytas. The length of this array (in bytes) is the value of the
reclicated_data_len field.

2.3. ASF Index Section

. An index_object describes index infermaton associateg with the multimedia stream. incex
infarmanen is commoniy used for video fies to point to key frames. This facilitates toth fast forwvara
ang fast rewinds. Fast forwards and fast rewinds up o 10x are supporied within ASF. Soth time-

related indexes and byte-offset indexes can be defined.

The fields of the iIndex_object cccur in the following order. Appencix B defines the mearung of the

“Type' values.
Fields of the " Bitsze | Type Description
.ndex_object of the ASF i
Index Section ' C
‘object_id i 128 ‘ uud  The UUID for the ingex_object 1s 0x33000890, Oxe3b1.
‘ . " Ox11ct. 0x89, Oxf4, 0x0, Oxa0. Oxe9. 0x3. 0x48. OxcD.
size . . © 64 1 umsof . A&4-bitquanuty descnoing the sze of the inaex_goject:n
- ! | ' bytes.
index_id . 128 | uua ~Cen@mns a UUID hat uniquely entfies tus index tyge.
i ‘ ' The type can te used to group related entries. such as
i " entnes that use 3 common data type in the enry_cata
i ] © cata element
time deita 84 umsct  rme interval cetween incex enmes.
max_packets : 32 : umstf  Mawimum vaige for packet_count
num_entries 33 . mmsof . A 32-bit unsigned integer gescnoing the numoer of incex
: 3 . sntnes that are defined within the ingex_info aray.
index_info See | See  Anamay of the iIndex_informaton structure. This centains
below | teiow : the index informaton.

. . MSg 000664
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irgex_nfc S a0 aray rat:s SorTRCsen of sne of mmore nstances of e rncex_nfcr—ziet
structure. The Aumeer cf entnes #nin e array s incicated 5 i e nom_srtas §

: Nearay st Sy the vaive cf the num_2rt-es e
Each incex_infarmauon nas te fCllowing strucnore. -

Fields of the i Bitsize: Type Descrioti
. H e
index_information ! . . serption
i 32 umsof Packet numcer associated ‘win tis incex entry
packet_count r 18 umsdf  Numcer of sacket o send with this index entry

MS8 000663
CONFIDENTIAL
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Iy 0y

te

ckez!ll |
TSz _carzractisn_grasan
lagrar_osrreciicnh s t
ers2r_cotIzectiza_.en Tt
srague_gata
i (szzaor_corzesticn_len
eICST_TOITecTisnh_Zata_
} elsa |
raserved
=L (errsr_coore
erysr zorragiizn_2
: 2lse 1% lazrcs
arrsr _corress
1 else iI (aozsc
ersss_ssrrecst
fzz I =0 L < ezosz_zs
2rIss_gosrrectizn =32
1Z.szaTee_Zats; !
Sz L= Zp oo < unlss
Spazue_zat:z _cIntan:t

Z
-21_tyre

meltiple _payloads_cresan:
str2am id4 cyme

tvce

2 Te
~e23d Zaza T.Te
k22 len Tume = 'I%
.gackes :Er.éy;e == !

;acse:_:a;

- alse LI [cacke: 'sn °
tacket_lan

v a.se if [packe: lan T
cacket lan - T

cti30_len typems'it) |

MS8 000666
CONFIDENTIAL

de

'
e

(2]

The following is an alternative way o desenbe the packat format of Secticr 2.2.2. The format
cescnked in this section s icentcal to the formz. ‘ascriced n Secton 2.2.2. Only the fonmat
descricten approach is different This appreach L7: e bit stream notaten of e ISONEC MPES
s:ancarcs. It should also te famiiiar o pecrle wrio »~2w the C programmirg language.

azia lan: i--
==
2 icmazars
: u.mszl
- & .S P
nd 23 uI [cpague _Za:t:
2 geman AmcmaArian moaga==
2 f szoso_zozrecte ._Soesant
. - - . - - -
T wmooTig; sut hers zause 2s.3n 2ncs
‘- - -
it spagce cdata =
- . - -
2rzor_SIoTESIion_gresent/. Ipasgee zati
-
s - - -
ignsred LI arr zorr neT Sres
-~ 5 -
2 zs=z:
- s
4L <STZS
2 zs==:2
. P - -
. os=cs
2 os==:
2 zenzl
T msmas
- - -
Iozmsmzl

[

LLmsIse
e s
- -
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. £

}

-

}

for (1 = 0;

}

enz 12 2aczraT lam tuTa =

‘saguence tyTe = ‘170 -7
if lsegience_tiTe == ‘ll';

segquence
) else if (sequenze_:i;te == ‘13’

saquence
: else iI (sequence _Iype == "11'j

sequance

;/ end i seguence. srasen: !=

(s ing len =zype != 23"} |
if {padding len _type == '21') (

padding len
else if (paddin
padding_len
else il (paddin
padding_len

}
}
}

i < infs
clock_cata

£ (multiple_paylcads

payload_len_type
number_sayloads

en_tyre == ‘10'} {

_len_type == T1l') |

// end if padding_len_type !=

Tred cizsck_len; i-+) |{

_presens == 1) |

2 uimssf
6 vimss?

// and if mulzizle caylcads prasent
( !/ %2z each packet
if (stream iz type !w 11"} |
if (stream id tyve == 'J1°) |
s:re;:n__'.d 3 ssexzi
} else if (stream 12 tiTe == '1]7)
stzesam_id -8 zs==i
j alse if (stzeam i site m= ‘Ll') |
stream iz 32 ksxz==Z
}
} // end LI stream id type = ‘1T
i lobject_igd zyrce = "IC1'}) |
if {cbject_id tyse == 'Tl') |
object_id 3 bsz=:
} else 1f (objest_iZ < ve == '10'}) |
cbject_id L bemzi
} else if (opsect il =ize == '10%') |
object_id 32 Tzl
P
} // end if soijecz_:d Type = ‘100
if (offset_type != '2C'}
if (ofiset_type == 'I1'1 |
cfiset . 3 zgm=f
} else if (sffsec_ziTe == *13') | i
offsex .8 zsuzi
} else if (cffsec <ype == ‘11"
cfisec 22 =zenzi
}
; /¢ end if zifsec_zype !'= 'II7
if (replicated_data_tyse = '00°') (
if (replicat ed caza_t;pe == '017) | X
replizated : .a:a len 3 =stzs
} else if (:eolravr zata_type == '13') | VS8 000667

CONFIDENTIAL
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S57 (i=0; i< replizazed Zaza_len; +=i) |

replicated Zata 3 bszzs

7

2 muliiple_zaylsads_szesent) |
I (payload len i se == 'GL'} |
paylcad_len 3 uiascs
} else if (paylcad len type == '10') |
payload len 16 uimstI
} else if (paylcad_len_type ~= '11'} (
payload len 32 vexszi
} .
} // end if multiple payloads_present
far {i=0; i < payload_len_or_calc_len; ++i) {
payload_data 8 bsmpf

}
} wnile (multiplePayloads && i++ < number payloads):
} " // end of cpaque !'= '}°
if (padding_len_type != '00') | :
for (i=Q0; i< pacding len; ++i) (

padding 9 bsmbf
}
} // end if zadding len_type != ‘00'
} ~ // end if (! opague_cata)
} // end packet

Appendix B Bit Stream Types

The bit siream type describes the target data type and the order of ransmission of bits in the ccced
bit-stream. The bit s-2am types arc smbf, fletime, uuid, ime, uinsbf, and wehar.

bsmbf
Bit string. MOSt Sigi. it O first Bit strings a:c witten 3s a string of ones and zeros within sing.c
quote marks, for exampie ‘1000 0001, Blanks within a bit string are for ease of reading and have

no other sighificance,
- filetime
- A 54-bit integer that contains a ime stamp comesponding 1 the number of 100 nanosecond tcks

since January 1, 1601. The following diagram demonstrates the fietime format

(MSB) (LSB)

{byte O lbyte 1 joyte 2 |byte 3 |byte 4 |byte 5 {byte 6 [byte 7 |

< 54 bits >

MS8 000668

uuid CONFIDENTIAL

_ The universally unique identifier is a 128 bit (16 octet) data structure composed of a 32 bt
unsigned nteger, two 16-bit unsigned integers, and an array of eight octets. The consatuent pans
are shown i the following diagrams:

.
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CMSIGNED IUTEISES

Ibyte 0 [Eyze 1 |
A - - -
=w==16 bitg~~~->
UNSIGNED INTZIGER

(MSB) (.88)

P L L L T Y

|byte Q |byte 1 |

o e w0

<====16 bitse~=-->
UNSIGNED INTIZGEZR

(V.SBI (LSB})

- —— P mem——- ot o -+

lby’e 0 |byte ! |. zbyte 7 lby:e 8 !

. These camocnents are gsncatenated o form the UUID:

-- - ‘2° Dits-sememescrersanecseenen—a - >
W;J‘:?SAL;.. TNIQUE IZENTIFIZR (UUID)

time
64-dit unsigned integer that represents a count of 100-nanasecand clock ticks. Note that ime
values represent relalive values that can be associated with any starting paint, in congrast to the
=+ absolute value represented by the filetime that is defined to have a fixed starting pont
- : u. I ’ N

Unsigned intager, rmost significant bit first. This implies that if the integer is 2 multiple of octets, for
exampie a WORD, the integer is in big-endian farmat.

wehar Y
. ) . MS8 000669
Wide character; 16 bits of Unicode character data. CONFIDENTIAL
Appendix C Header UUIDs
. Each ASF object contains its own unique identifier. The following tabie lists the identifiers for
currently defines ASF objects:
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Nate: the JUID value 1s grven :n nex.

header object  0x75223830, Ox658e. Ox! 1cf. 0xas, OxdQ, 0x00, Oxaa, 0x00, Ox62. Oxce.
Oxbe

properties_object Qx8casccat. 0xa®47, Ox11ct, Ox8e, Oxed, 0x0. Oxc0. Oxc. 0x20. Ox53. Ox65

stream_properties_object Oxb7dc0791, £xadd7, Ox11cf, Oxaé. Oxe$, 0x0. Oxc0, Cxc, 0x20. 0x53,
0x65 .

contant_description_object 0x75b22633, Ox668e, Ox11cf, Oxab, 0xd3, 0x00. Oxaa,
0x00, 0x62, Oxce, Ox6c

marker_object Oxf487c301, 0xa851, Ox11ct, OxBe, Oxeb, Ox0, 0xc0, Oxe, Gx20, 0x53, 0x6S
index_object 0x33000890. Oxe5b1, Ox11¢f, Ox88, Oxf4, 0x0, O0xad, Oxc9, 0x3, Ox49, Oxed

error_correction_object  Ox75b22635, Ox6568e, 0x11cf, Oxab, 0x¢3, 0x0Q, Oxaa, 0x00, Ox62,
Oxce, Ox6c .

data_object 0x75b22636, 0x568e, Ox11cf, Oxab, OxdS, 0x00, Oxaa, 0x00, Ox62. Oxce,
Oxbe

frames_object: 0x75622537. Ox668e, Ox11ct, Cxab, 0xd9, 0x0Q, Oxaa, 0x00, Ox62, Oxce,
OxSc -

clock_object Ox5fbi0385, OxalS2e, Ox11ct, OxBe, Oxe3, 0x0, OxcO, Oxe, 0x20, Ox53, 0x65

stream_routing_object 0x6ba83631, Oxb8d7, Ox11ct, Ox96, Oxc, OxQ, 0x30, Oxc3, Oxa. OxBe,
0x34 :

script_command_object  Oxtefb1a30, Oxb62, Ox1120, Oxa3, 0x3b, 0xQ, 0xa0, Oxc8, 0x3,
0x48, 0x16

cpdec_object Ox86c1£240, 0x311d, Cx11d0, Oxa3, Oxad, 0x0, 0xa0, 0xc9, 0x3, 0x48. Ox15

Clock types: A

e CLSID_CasfNullClockType: 0x1d70b760, 0x748e, Ox11¢t, Ox8c. Ox0f, 0x0Q, Oxad, OxcS,
Ox03, Ox48, Oxcd

» CLSID_CAsfPacketClock 1 Oxabddd211, OxaSba, Ox11¢f, Ox8e, Oxed, Cx0, Oxc0, Oxc.
0x20, 0x53, Oxo3

o CLSID_CAsfF... Clock2 Oxabdl.213, Oxadba, Ox11cf, Ox8e, Dxe8, Ox0, Oxc0, Cxc.
020, 0x53, 0xe5

s CLSID_CAsfPacketClock3 Oxabd3cd214, Oxagba, Ox11ct. Ox8e, Oxed, 0x0, OxcO, Oxe.
0x20, 0x53, 0x65

Appendix D Glossary

Big-endian A byte-crcering scheme whereby byte O is the high order byte.

End-station An aprlication that generates the content to be sent and/or consumes e
content of received packets. -

Litle-endian A byte<crdering scheme whereby byte G is the low order byte.

Media Stream A singie stream of data from the same media type (for exampie, video or
audio). A media stream can ce combined with other media streams to form a muitimedia stream.

Muttimedia Stream A comanation of multiple. synchranized media streams that may be of
differing media types.
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Packet A collectnon of multimedia cata ready 15 te streamed over e
intemet/intranet ideally the packat has been corecly sized so that ail that needs ¢ ce acre s 0
append the data communication protecot headers o ship it “over the wire'. The munirmum sacket
size is 512 bytes. The maximum is protocal dependent and less than 56K bytes. A rule ot thump s
to sze it 1o the (bit~ate 7 80). )

Sample An entty wmn a media stream that that has an associated crasentasen
yme; a bitmap. a JPEG image, a video frame, an HTML page. and so forth, A samgle is the
smallest significant multimedia eiernent which make up that panicular stream type.

Transport Address The combination of a network address and a port identifying a ransport-level -
endpoint (for example an IP address and a UDP port), Packets are transmitted from a source
transport address to a8 destination fransport acdress.
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