DI STRI BUTED DI G TAL MEDI A METERI NG &REPCRTI NG SYSTEM BACKGROUND OF THE

| NVENTION 1. Field of the Invention This invention relates to a distributed
di gi tal medi2aimessssi ng and reporting system the systempogEt@80%d3eoouse of
digital nedia files, such as digital nusic tracks. 2. Description of the
Prior Art On-line, web-based nusic store, such as i Tunes, have becone the
dom nant mMESTRIBYMHED DIGITAMNMMED I/OMETBRING & REPOREING $¥$TEMNMUSI ¢ and
video tracks. But these typically work on a pay per track downl oaded basis
-i.e. you pay to downl oad the nusic track or video file, but can then
listen/view as often as you |like:; in particular, there is no feedback to

t he corrpupétc-l‘%%%@anﬂﬁfq)g ITI@(:INNEN( (g\’ servers) supplying the nedia files
of any nmetering or neasurenent data relating to whether the tracks you have
downl oaded ar gi.jdvufBCinvRh@yed back, or the extent to any such

pl ayback. BRI EF SUMVARY OF THE | NVENTI ON The present invention is a nethod
of nmetering the use of digital nedia files, conprising the steps of: (a)
maki ng avaglsa%‘reétl@il gilated tomedistibiped edigifabmedig| rpgtpling vhsnasing desireedef rom a
conput er - d infr t uyr.er ~ S ~ I tering the nunber of
playbacksggﬁggﬁﬁgif§§5%%%d#ﬁ%ﬁn%g%?@%gggﬁﬁQ§£%ﬁ§g%??%%§ extent, in order to
generate netering data; (c) that consuner device then automatically
reporting that netering data back to the conmputer-based infrastructure. In
an inplenentation of the present invention, we nonitor actual plays of a
media file that |ast beyond a certain extent and automatically share that

i nformatien mﬁEQS iﬁo%8ﬁ@£ﬁﬁ%igﬁsed infrastructure that supplied the nedia
file. This is better because 1t gives

On-line, web-based music store, such as iTunes, have become the dominant mechanism
tfor consumers to obtain media files, such as music and video tracks. But these typically
work on a pay per track downloaded basis — i.e. you pay to download the music track or
video file, but can then listen/view as often as you like; in particular, there is no feedback
to the computer-based infrastructure (e.g. servers) supplying the media files of any
metering or measurement data relating to whether the tracks you have downloaded are in

tact played back, or the extent to any such playback.



much richer data concerning the files that are really of interest to the

| i stening public and hence can allow the technical infrastructure that

provi des wbeonmasdseads (e.g. handlingand delivery of medraHE2206%s)090 be
optim sed. For exanple, top 20 charts are nornally based on downl oads. Say
two different tracks are both downl oaded 10,000 tines in a week. Both woul d

be given Pt i art. But say one track was played
tw ce as @?ﬁgﬁ%ggwﬁﬁgkﬁkggFﬁgﬁgbﬁgﬁkhﬁgﬁgre t hat and hence support that
track with nore techni.cal resources, such as greater server capacity and
hi gher pr itBf PISCHSWIPBAbS SEPAAO! Psteae gﬁn@ﬁﬁéﬁ%@fm?ﬁa%[ﬂ%rcaewrl@l@g a

better downleadoexperience and the technical resources of the nusic
downl oad infrastructure and utilised nore efficiently. Tracks that are

downl oaded, soop,,ghb efvafiBl LARRAPHedR! AXEToY GhY NS Ak ¥nBY dEN&T hb St s Wave of
listeners are also ' nore likely to be hits than those that are not played so

heavi ly; nore teuhunichdsed @sourcese;can then be nade avail able for those
potential hit tracks - for exanple, nore server capacity, prioritised

downl oadi iy, n@rengnErideenc exckdingrnhé nn@bausi plagiatlesovi siddedfilbyhpdient i al
|isteners etc. The 'tregg ¥%%¥' i.nformati on can al so, be used for accounting
and reporting paipda&sdstn R it FURLHRE BT HESHE et eri ng data can be
used to automatically: identjfy tracks which are not present on di gi tal
medi a ser (¥ ce HBF CASPEM VIS RITAUOMHEALY Tepottipg EKE mesing drip sk Eﬁ’rfgﬁessi ng,

where the furtpgn,RLOGRSFInNAGshRVRLVes identifying a need for the ingestion
of additional or updated netadata for one or nore tracks, or provisioning

one or nore tracks to a user using a different digital nmedia file fornat.
The different digital nmedia file format can either utilise a form of DRM

prot ecti of, oF ;19 SUGH C%RM REQLEEH 1800 hoo ML d %}éﬁr heLs PRALALORLeNt to a
specific user?nﬂﬁerea% e nef&igsiﬁa¥%3$eﬁ about -t hat §1?g§ medi a pl ayi ng
pr ef er encénmt drse haged i @ecassiStenahdl aadcadcalyl gnge dsit information with the
computer-based infrastructure that supplied the media file. This is better because it gives
much richer data concerning the files that are really of interest to the listening public and

hence can allow the technical infrastructure that provides the downloads (e.g. handling

and delivery of media files) to be optimised.

For example, top 20 charts are normally based on downloads. Say two different tracks
are both downloaded 10,000 times in a week. Both would be given the same position in
a weekly chart. But say one track was played twice as often as the other — we can
measure that and hence support that track with more technical resources, such as greater
server capacity and higher priority downloads so that later consumers of that track get a
better download experience and the technical resources of the music download

infrastructure and utilised more efticiently.

Tracks that are downloaded soon after release but played very heavily by the first wave of
listeners are also more likely to be hits than those that are not played so heavily; more
technical resources can then be made available for those potential hit tracks — for
example, more server capacity, prioritised downloading, more prominence in on-line
music sites visited by potential listeners etc. The ‘track play’ information can also be used

tor accounting and reporting purposes at the infra-structure side.



to the user's likely preferences for watching, reading or listening to
digital nedia content in the future. The predefined extent of the playback
can be cowbDigurebise; it can be sufficigently |ong to di sPCHgiB2009/&1093er
playing a track froma user skipping past tracks. Another aspect of the
invention is a systemfor nmetering the use of digital nedia files,
including: (a) a conputer-based infrastructure making avail able digital
media files for multiple consumer devices; (b) a consumer device programred
with soft ?@efe&n%ﬁﬁtaﬁ%"t‘éf’r“*‘liéo HupBatcalbf pl aybacks of a media file that

| ast beyond a predefined extent, in order to generate nmetering data and to
then (ii) autolarifzalarky yhidote nphieserbpr dighaldagd ssadte fppa gifen locale.

conput er - based infrastructure. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1
depi ct s schematdee@ly| yackhdoo el | prageshing echale ehoffughesyiypegssinhanvalyepl enent s
aut omat ed content .ingesti -preparation, Figure 2. ] re detailed
schemati c breagﬁ%%%m%flfﬁgﬁ?&@?%ﬁ??ﬁgfﬁfﬁgpg%gﬁ g(%ﬁﬁﬁﬁé?%ﬁyggﬁFgﬁ%

i ngestion and plogpasdkt,i@mprovigiifi€od® drSmarciaely ©fa dsheugdioocdisBreht dipitadf

content through the syste Figure 4 is an overview of the entire system
i ncl udi ng net emeée@ef%ﬁ%%%ﬁ ﬁ%%f%ﬁ%ﬂéﬂ‘fdéa S TRISFAt KEYCIBYT ERISS %ifA%RNt i on.
DETAI LED DESCRbEEhgbb&ExEHEO}Myﬁuﬁﬁﬁmw&ﬁo&aﬁxpreferred enbodi nent, there is

a content ingestion engine that includes a highly scal abl e and adapt abl e

cont ent i”QGSthg&nﬁﬁhxkﬁ%%r%&ﬁﬁﬁ%ﬁ&%tuTQ%x£HEQ§&JQﬂa§?ﬁ¥hﬁﬁ§s%&ﬁ&%&ork
supports a full double-byte character set throughout.and can i'ngest and
prepar e cont entbduothagmyerparcdiagflayityepravordndesi ane aseyl te hesasttbrealsentiomab udi ng
APAC territories,

to the user's likely preferences for watching, reading or listening to digital media

content in the future.

The predefined extent of the playback can be configurable; it can be sufficiently long to

distinguish a user playing a track from a user skipping past tracks.

Another aspect of the invention is a system for metering the use of digital media files,

including:

(a) a computer-based infrastructure making available digital media files for

multiple consumer devices;

(b) a consumer device programmed with software to (i) meter the number of
playbacks of a media file that last beyond a predefined extent, in order to
generate metering data and to then (if) automatically report that metering data

back to the computer-based infrastructure.



Content is ingested directly fromthe digital catal ogues of the four major
| abel s, the world's largest Indies and from nmaj or music content

aggr egat owe.20ie348at er pri se-cl ass contsent i ngesti on ser PCEAH20@MSNON K
enables the rapid integration of new content sources and quickly
facilitates service deploynent in newterritories. The framework supports

the rapi dgRpyahpICRIPTPONCOTR HE BwaWiggsof new ingestion connections
dealing with nmultiple transport nechani sns, handshakes and net adata

formats. t G verifl ' val ' d ' f.c and
ot adata T ES DA L E e R AR ARl AP0 P PO B S0
net adat a soumees cheteq. inddid@( indpreA@Moinim) , Gracenote(tm) for val ue added
val i dation and verification. In-built process nonitoring is supported, to
ensur e COFigeé Dpehahbendetaiitd cdaphed beakdfws ofietl edethagske eyplk@snts whi | e
integrated nonitoring and alerting exception conditions are provided for

hi gh pr oc®¥8mgicd CBRERL ISR FWSPEMEEIONTher e are many chal | enges in the area
of content_ingestion and consolidation, such as: Resolving the huge

dupl i cat i 5UWE 3411 Vet €f theimseness Feve ot sonéses thrAugdiirs eYskfgdat a stores. Misi c

| abel s re-rel ease al buns many tines, for exanple to drive sales, to

cel ebr at eFigmerhrik aaverirsicsr of ghe realisasesn, nngpdipg raperitgnnd t sppeisg The

sane arti i i f,fer ainst different rel eases. Tracks are
?(En&%cfneegg%meﬂ{eﬁ g‘? RO YN AYE

of ten dupli fromt many versions of singles, albuns and ot her
rel eases available. When multiple artists contribute to a rel ease they are
rarely all correctly attributed. This limts the power of an online
systenis ability to navigate through the works performed by favourite
artists. In many situations services need to support Parental
Advi sory/ Explicit metadata flags in order to protect consunmers. Wil st sone
| abel s pr DETAILED d2E5GRDBPEIODVRFAJIEMSVENTIAEMY and this data needs to be
collated fromnultiple sources

In the preferred embodiment, there is a content ingestion engine that includes a highly

scalable and adaptable content ingestion services framework. The ingestion services
framework supports a full double-byte character set throughout and can ingest and
prepare content for any part of the world in any character set including APAC territories.
Content is ingested directly from the digital catalogues of the four major labels, the

wortld’s largest Indies and from major music content aggregators.

The enterprise-class content ingestion service framework enables the rapid integration of
new content sources and quickly facilitates service deployment in new territories. The
tramework supports the rapid visual and programmatic building of new ingestion
connections dealing with multiple transport mechanisms, handshakes and metadata
formats. Automatic verification, validation and loading of content and metadata is
supported, along with integration into third-party content metadata sources (e.g. Muze™,

AGM™, Gracenote™) for value added validation and verification.

In-built process monitoring is supported, to ensure correct operations and completion of
scheduled task cycles, while integrated monitoring and alerting exception conditions are

provided for high process visibility and response.
There are many challenges in the area of content ingestion and consolidation, such as:

* Resolving the huge duplication of artists, albums and tracks in existing data

stores.



and supported by proactive and reactive human processes. An inplenentation
of the present invention resolves all of these issues via a sophisticated
sui t e of weatalc2esnasi ng tool s and hunan supported procePEEALB2RIPIIE1 1
illustrates the overall path of the data, fromvarious data sources 1

(music | abel s, content aggregatqQrs, etc), . integration with third party
met adat a sodr c%@“ﬁ,la A% StFHFo ANy Mg diness é?feé%a@?e dPagiVigsdreds 4 for

data cl eansi ng{dflhit BindMeAUPEs BPErlheRCd e FRASQLdidAct OMheaARde artistis
de-duplication (Consolidator box 5) of the various sources into the single

pr e- product i onkefaradiffsendy fgynst disfcionyrorabasr Tragksdirs pitérbduriliorteds framt the

production database (not illustrated) . Aften the ¢l eansing and
consol i dation %Ta Hesf|g1?:nSc%tsﬁg&sfuaebsug?sr%%dr%lue%%%Sees asv%lfr%(?'es, the content files

t hensel ves n.eeg(ﬁ%r eﬁg[agi on. and ma.ga enent so th}?t t he cﬁgnt nt(ggr@vi ded by
a service is conmpit MBI WK aht FRIEVENT FFHENE Pl BEREYY oF §&Vi¢es which
will access it arhkdiddy @hi 1itsSRE YoE@SIMA oflihd dyleBy AL @Sn A fELthiduph €
platforns requires the content to be available in many formats, such as
AACH, eAAGCH WK etk Mprmpdbagsertitedrthistrates, as required for a specific
device or territory or as a result of a particular contractual obligation.
Somet i nes tihe Fi mahy gontientsefviresmated to sap@itt Bivketalf Adviarndspligt metadisel

somet [ 1res the KoLRt.NEeHs 1Rbe SLERt Al I0peqdo  Liam a bigh,gual ity

reference versi ere orms have difTterent

Managenent sol tdvie@is nf@t do N AadWEs BRMnteds, to BendoRhtay (o) muhy 2{dkd6)

Pl ayReady(tm ). Content files al so have %i fferent containers /wappers

whi ch are part MiRPOE! i REPRTISH ANDICATHE PHEABBISESEhubl i shing nusi ¢ cont ent
into a live service various checks need to be perforned. Including:

Accur at e et HIREBCHAP DI s EaPreegtit Bentoss sapbes Meel theschivesbsiéna pr epar ed

sophisticated suite of data cleansing tools and human supported processes.

Figure 1 illustrates the overall path of the data, from various data sources 1 (music
labels, content aggregators, etc), integration with third party metadata sources 2, through
loading/ingester areas 3, staging areas 4 for data cleansing/initial de-dupe and then the
consolidation and de-duplication (Consolidator box 5) of the various sources into the
single pre-production database 6 for testing prior to distribution via the production

database (not illustrated).

After the cleansing and consolidation of music catalogues from multiple sources, the
content files themselves need preparation and management so that the content provided
by a service is compatible with and relevant to the plethora of devices which will access
it.

Delivery of services to multiple devices on multiple platforms requires the content to be
available in many formats, such as AAC+, eAAC+, WMA and MP3, in assorted bitrates,
as required for a specific device or territory or as a result of a particular contractual
obligation. Sometimes the final content format is available from the music label,
sometimes the format needs to be created (transcoded) from a high quality reference

version.

Difterent platforms have different Digital Rights Management solutions (e.g. Windows
DRM™, OmniPlay™, OMAv2™, PlayReady™). Content files also have ditferent

b4 b4

containers/wrappers which are particular to different platforms.



correctly. Publishing rights need to be confirnmed by territory before

rel ease. An inplenentation of the present invention provides the

i nfrastruwounw/@sseservi ces required tp achieve all of rhesaB2goalss9and
deliver a highly capable nulti-device, multiplatformunlimnted downl oad
musi c con{s% S rhw ce. The stages of the overall Erocesdi re: fCont

Dedupl i catFiof P éh&ﬂ%am?lﬁ68%%&%%@&?%&%?@15 e BFTCRCdT T ORRS hse
dedupl i catdcaui#y ti st Assignment Correctly attribute artists to rel eases
Al'lows correct primary artist assignnment and supporting artist |inking and

searching Genne. Rt %&%&C%dpgwsﬁcal%ﬂte%meso@g hdd ©vE ldn Eé’r@@t a from

| abel s Manual visual 1nspecti Ext ernal netadata checks an r oss
ref erences (Migefacdy., AGUtm & Gracenote(tnm)) Content Preparation
Aut omat ed verification and transcoding of content assets Confirmif final
format cont ent Phbllskindelhy @eebiofteaonfiadel 18 tetviadry thafoee feicaal format file
structure and contai ner

An implementation of the present invention provides the infrastructure and services

required to achieve all of these goals and deliver a highly capable multi-device, multi-

platform unlimited download music content service.
The stages of the overall process are:
Content Deduplication
* (leanse incoming content
e  Artist deduplication
* Release deduplication
Artist Assignment
* Correctly attribute artists to releases

* Allows correct primary artist assighment and supporting artist linking and

searching
* (Genre maintenance
Adult Content
* Contfirm explicit metadata from labels
*  Manual visual inspection

* External metadata checks and cross references (Muze™, AGM™ &

Gracenote™)
Content Preparation
* Automated verification and transcoding of content assets
e Confirm if final format content file delivered from labels
e Validate final format file structure and container

¢  Perform transcode where final format not available from source



Performtranscode where final format not avail able from source Parall el
transcode cluster for horsepower and throughput Manage DRM encodi ng and
content fwbeowmpgsng/ containers Marshall content asseC3/GRIOKB1®ONt ent
delivery services Content Publishing Publishing content and rights

managenent Data C eansin nd De-Duplication The phases of the ingestion
and publ i cat’i oﬁarﬁltl%&té%%()‘g?&u%?rcfﬂlélhorwelb@d&wo FePtare illustrated in
Figure 2. In Figure 2, multiple data sources 2 1 (nusic |abels,

aggr egat or s,* sdERagsdRMzacedyg aphyonangyile \IXIRSACORABCSt hers), with a
variety of supply/ transport nechanisns 22 (such as FTP push, SOAP over
HTTPS et c) i*ndMagshelticangers howtsponia dpatant deltvaryisstvicoaded i nto the | oadi ng
areas 23. There are various conponents within the |oading area 23 as shown
i n Fi gur eCéntehnublidgngg areas 24 are shown in the | arge database in the

| ower left, the "file" process boxes within which illustrate the various
stagi ng areas BRublshsgdonhwntang righefremagdn@rbodi ment in order to cleanse the
data which is then nerged into the Data Merge Services database 25. The

cl eansed data s then | qaded i.nto a pre-production database 26 and t hen
producti o a&"a{j;fﬁﬁ?&g a?‘ﬁ?‘b’ﬁ“ﬂ’ §19MYy and then distribution respectively. The
Musi cLoader application window 28 jllustrates the handling of d%ta whi ch
has been F?%@E@as PbIELRAEEPT ABA PP HRREP DRI EaHE ProlEa Ve Bge™i #dt He st agi ng
area 24 copnsitsiSindiodrel200l s-supported manual process, whereby the tools
anal yse the net adat% fromthe various sources avail abl e and, where

possi bl e, . thcalyi t I : t ' cri RiJ, e« met adat a
entries \A%I?(lﬁllgl?%fﬁe’r%%%l %ehgﬁgasr?%%ﬁsldgge&%%%%ﬁa%&n%%%) gﬁ%dgésg/kr%gi tens are
fl agged f &4/ 7WANDIB™E and edtisprwithhveraictyhe sapplofreteebrpmedessmd @8gsurbtas have

suffici en}:Ti-’ r}‘afuglg,%z&lg rolveafvlq:ﬁ” ’Eﬁg letec) Inlag)cmeg Qoe slgoave BonAHEE G2 is loaded into the
loading areas 23. ‘There are various components within the loading area 23 as shown in
Figure 2. The staging areas 24 are shown in the large database in the lower left, the
"file" process boxes within which illustrate the vatious staging atreas utilised in the
preferred embodiment in order to cleanse the data which is then merged into the Data
Merge Services database 25. The cleansed data is then loaded into a pre-production
database 26 and then production databases 27 for testing and then distribution
respectively. The MusicLoader application window 28 illustrates the handling of data

which has been flagged for manual confirmation/cleanup.

Each stage in the staging area 24 consists of a tools-supported manual process, whereby
the tools analyse the metadata from the various sources available and, where possible,
automatically identity duplicated data (i.e. descriptive metadata entries which refer to the
same piece of digital media) and some items are flagged for manual correction where the
automated process does not have sufficient information available from the data sources

to perform a de-duplication and consolidation automatically.

Incoming data to be ingested may arrive in a variety of different forms, including XML
of differing formats (according to the internal standards of the source data holder), plain
text files and Excel spreadsheets. All such formats are loading in a Loading Area 23 and
are then passed through a variety of Staging Areas 24, each of which increases the
standardisation of that metadata. In the description of the process which follows, the

various types of analysis, transformation and de-duplication of metadata is presented as if



to performa de-duplication and consolidation automatically. Incom ng data
to be ingested may arrive in a variety of different forms, including XM of
di f f eri ngvbapmans4sfaccordi ng to the i g ernal standards eCTIdBRRI®NIIEe dat a
hol der), plain text files and Excel spreadsheets. AU such formats are

| oading in Loadi ng Area. 2 nd are then passed. thfough a variety of

St agi ng Al'd S ghice g R G SREPACEA8ae" KD et ahaar GReaet Sd hat

net adat a. pdddut iR Heseld B §ioRibefiod NI REAGEES pAH-Ch ABLEEWS:, thdIe aMRInk OUS
types of analysis, transformati on and de-duplication of netadata is

pr esent edtas Plagq acresg kst Aegngv \rdab.eaeh wilinigh &s Svaghigtofg-ea prior to

i ngesting the cleansed data into a production database for distribution and
use. | n t heppredngary dota eruold imiemgss andolgtahokiiofidest-akey prawpamongsditayul ti pl e

Stagi ng Areas, .e CF utilising.its own data store. Supple tary data - such
as. 1 mges Snredl g1 vart et 471 ey tleBiody RO AR RBeds to be
anal ysed anghe dréfefied esbadiyhent thansdeb dehtoh epeci @@pihopEhdite wobkldrbexaspl e, 1n

the preferred enbodi nent the track duration specified jn netadata would be
cro ss cheeky %8@5%@1% fﬁ% U GURSES GFBAEE ACtRATF bR At GaF o gi tal
medi a filg.a3qre MRl el dating the netadata. Incomng data is

cl eansed by checking f'or comon typographical/ transcription errors - such

as transpegssdlLileltic d%@!rchgqﬁ}engf‘feﬁtémgﬁ t;gﬂ%%%ﬁagﬁg/y&sg@o%ﬁ@%i sh)

-and by conparison to a known dat aset, ossil The known

cl ean dat asétasitgingpasef krienced datiahapdlinghi (edvhiaad/udes UKnEoglivht + end bwhi ch i s
known to be accurate, con(gerrg’ ng va}rli ant 1inthi st nanes - for exanple, that
"Geor ge SCYPRMSIRE * BB Y L GGt YT B S T 0 the same artist - together

W th varigpt al bu tiggs and other hints to. assi ﬁt wi.th data de-duplication
and cl eansM§ORE CEHICEREHAT 2 VOFTRESIEIP e VAl Al MogRL%d “RiE B eansed,

the referense %%%&%at@eng&%ﬁﬁ% L Riast %ﬁis@ﬁgmgsoyeﬂ'oﬁgﬁarﬁﬁlg,othi ngjegyrge )
essentially pernitting the systemto "learn" from previous data i ngestion
experi encéett” and “George C. Scott” refer to the same artist — together with variant album titles
and other hints to assist with data de-duplication and cleansing. As additional volumes of
metadata are ingested and cleansed, the reference database increases in size and coverage

accordingly, essentially permitting the system to “learn” from previous data ingestion

experiences.

Where data is provided from multiple different sources, the tool compares the different
versions and selects the “correct” metadata item based on a majority-vote system,

weighted according to the information available in the reference database.



Where data is provided fromnultiple different sources,
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incorrect or missing information in other fields. The reference database and transcription

errors assessment protocols assist in identifying that Source B refers to the same track

and the other two data sources, while majority voting ensures that the FINAL column

picks up the best quality (i.e. the most common, and therefore most likely to be correct)

metadata descriptions for each element.

Where a, user-configurable, threshold of similarity is reached (typically 65%-85%

similarity in the preferred embodiment), the final data is flagged for manual confirmation

before being passed into the core database for production use. Items which exhibit

similarity values outside of that range are automatically discarded as being duplicates of

existing content or passed automatically into the core database as having been cleatly

identified as new content.

The purpose of manual confirmation is to ensure that similar but interesting variants —

such as a release of an album with additional bonus tracks — are preserved in the system,

as well as to provide an additional check where automated analysis results in sufticiently

ambiguous data as to require human judgement.

The threshold of similarity is calculated as a statistical function of the relationship

between the FINAL data and the source data from which it was derived and by making

use of the clean reference database disclosed previously, using a variety of fuzzy logic



use of the clean reference database disclosed previously, using a variety
of fuzzy logicpattern matching techniques, including but not limted to one
or nore ovothw/f2siskow ng, where the rehevant data is avacrain2e09/51091
Cross-referencing of ISRC (International Standard Recordi ng Code) val ues 2.
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st andar di sed f or mat r chi ng r exanple, translating e-grave’'to a
sinple "e" forvatedschi ng purchases) and standardi sati on of anbi guous
strings, such as converting nuneric sequences into equival ent words, or

vi ce versa, 1 oThaswunkertdiaticlpat bgivan radachomdbuns per f or med agai nst generic
standardi sed data, such as "19" rather than "nineteen" (or vice-versa in an
al t er nat i ve 4enfradidiemib) . of Thdiviluela ek gwipliin G 88eak S oal fim Iafd tthe opeefier r ed
enbodi nent, exception-aware, in order to ensure that unusual nanmes, such as
the band name “FREOTHhat tlegse9palGPM cal Iy preserved. 6. The origina

rel ease date, allowing for differing dates in different territories During
the data cl anBitn proeliag of tasest prastee dar etraflikans giemofclepsst Al edingan

"reference datapﬁﬁg"?EﬁﬁPﬁﬁ?ﬁR%Rﬁg‘gggame@nd al so references the "core"

cont ent dat abase, _ e preferred embodinent is the sane database,
t hough accesse%hitocﬁeagsirslé 1ngﬁtd!:sy pr%lcgs];eesrs%&;[ as the stripping out of extraneous words

(“the”, “and”, and so on), translation of accented characters into a standardised
format for matching (for example, translating e-grave to a simple “e” for
matching purchases) and standardisation of ambiguous strings, such as
converting numeric sequences into equivalent words, or vice versa, to ensure that
pattern matching is performed against generic standardised data, such as “19”
rather than “nineteen” (or vice-versa in an alternative embodiment). The
cleansing process is also, in the preferred embodiment, exception-aware, in order
to ensure that unusual names, such as the band name ““The The”, are specifically

preserved.
6. The original release date, allowing for differing dates in ditferent territories

During the data cleansing process, the procedure makes use of both a clean “reference
database”, as desctibed above, and also references the “core” content database, which in
the preferred embodiment is the same database, though accessed for a slightly ditferent

purpose.

The core content database is accessed to distinguish new data — data which is not
previously present in the core content database — from data updates when ingesting
metadata from a data source. Similar fuzzy logic matching techniques are used to identity

where incoming data is an update to an existing media content descriptor.

Such updates may constitute actual changes required to the metadata — such as a change

of album title — or the “backfilling” of additional information about an existing album,
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Figure 3 illustrates the preferred embodiment of the overall process. Fully Managed
HA/24-7 Production Control Environment (Alerting/Monitoring) 31 - the flow inside
this blue box is from left to right and illustrates the major stages of the process, as

detailed in the text above.

Data Management Tools Suite 32 - Each box indicates a particular type of metadata
management required for the overall process of dealing with metadata. The only two
which are directly relevant to this system are Deduplication and Release Versioning 41

and, for metering/reporting activities, the Content tracking 55.

The loading areas include:

* Local Ingestion Centres (LIC) 33, which are loading areas used to ingest raw

media file metadata for a specitic territory.

* Also included are the Rights Holders/Aggregators 34, which are the data soutces

(music labels, aggregators, etc).

* Reference Metadata 35, which is the Additional specialised metadata source, used
to provide enriched metadata such as cross-references between tracks for the

purposes of recommendations.
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such as Char.ts g ta, is obtained fromreference netadata data sources

(Chart Ri Speﬁ‘élfesf and from various additional source (HTITP 44, feeding into

t he Vol unes/ Chart Conps 45) and al so i ngested and consol i dat ed/ de- duped
with the generally ingested netadata to formthe Consoli dated Content

Uni ver se 4@ditidhe, maamt£| eansedhadatdd, $s bBRmepWadh ShReknc® hdiRlata data

pr e- producti on éHead.quarter s 47) . . o
sources (Chart Ripper 43) and from various additional source (HTTP 44, feeding into the
Volumes/Chart Comps 45) and also ingested and consolidated/de-duped with the

generally ingested metadata to form the Consolidated Content Universe 46.

The, now cleansed, data is then published to the pre-production (Headquarters 47)
database for testing and then to the production databases (Publishing Services 48),
leading to Data Centres 49. That data is accessible using a variety of services, such as the
Gracenote™  Batch  Services 50, and publishable to external locations

(Publishers/Collecting Societies 51).

Content Enhancement 52 indicates the metering, reporting and data analysis procedures
(track playing stats, synchronisation of user- and supplier-generated track ratings, the
generation of charts and so on). The Audit Database 53 indicates the storage of
metering/auditing data which feeds into that process. Finally, DRM setvices 54 is both
the publication of the DRM-protected media files and the mechanism for generating the
audit data for that Audit database 53.
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formof DRM  ingestion of additional or updated metadata for a one or more tracks; or
provisioning one or more tracks to a user using a different digital media file
tormat. The different digital media file format may utilises a form of DRM

protection, or no DRM protection.

* to recommend further media content to a specific user, where the metrics
gathered about that uset's media playing preferences are used to assist with
calculations as to the uset's likely preferences for watching, reading or listening to

digital media content in the future.

In addition:

* In the preferred embodiment, Metering is implemented differently on different

devices and reported with different regularity based on connectedness.

*  Metering data for a consumer with more than one type of device (e.g. phone and
PC) needs, in a typical example embodiment, to be created, collected and
consolidated even though it comes from different platforms with different rules

and formats.

In an example embodiment, the system supports the creation, collection, consolidation
and administration of content usage metering files across multiple platforms and
reporting facilities including, but not limited to calculating and reporting the complex

tinancial and usage statistics to the plethora of stakeholders requiring reports in multiple
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reporting. The core metering action®in this systemis the recording of a
track pl apinioont fretiph ayihagtrak hsobengidyed, tikd giriahmmediien Hddgconsgohblas a

novie, a gane, an article.or a news st . _For co ni ence,,, al, ch

di gi t al B G OB SHEBAPIRT S s PR By 1S FRlGPREAY ba Heie > / WP He def i ned
col | ecti onsckofengthl GCRS "sehptNITHE! Sl LBl 8% ddinbdnBresid WRlEasese" The
systemidentifies a track as having been pl a%ed. on a client device when
sone recorded for metrics or reporting purposes, since such brief plays may be generated by

uset’s skipping past tracks.

The context of a track play is also recorded in the metrics. Contextual information
includes, in an example embodiment, the album/release, playlist, chart or other context
trom which the played track originated as well as basic information including, but not
limited to, one or more of: the client device on which the track was played, the user who
played that track, the duration/proportion of the track which was in fact played and the
internal session context of the track play, such as the tracks played immediately prior to

or after that track.

Metering information (“metrics”) is gathered on the client device and is communicated
to the server. The frequency and method of transport of metrics to the server is
dependent on the type of device but, in the preferred embodiment, typical scenatios

would include:

* An always-connected high-bandwidth device, such as PC which is online, would

typically send metrics to the server as soon as possible.

* An intermittently-connected or low-bandwidth device, such as a mobile handset
or a roaming in-car music system, would typically send metrics to the server at
predefined intetvals and/or according to specific triggers, such as “as soon as the

client device detects that sufficient bandwidth is available.”
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the server in any event, such as a request for recomendati or%s of for a

nedi a fil eccotesiged. In the preferred embodiment, metrics stored for reporting purposes are

anonymised in order to protect the user’s privacy.

A second major area for which metrics are recorded is that of user subscriptions and
purchasing. Specifically, the system provides a mechanism whereby it is recorded when a
user performs one or more of the following actions: sighing up to a subscription setvice,
purchasing one or more digital media files, modifying or cancelling a subscription or
playing a preview of a track. All such requests made to the server are stored, suitably
anonymised in the preferred embodiment, in the audit database tables for subsequent

report generation.

The auditing database tables may then be used to generate reports, both internally and

tor third parties such as music labels or movie studios.
Typical reports generated by the present invention in its preferred embodiment include:

* Subscriber churn reports, indicating the number of users who have signed up to

or cancelled a subscription to a digital media service in a defined time period

* Financial reports, indicating the royalties payable to a given media publisher for a
specified period, based on track plays for a subscription setvice and/or track

purchases for any digital media service

* Realtime reports, indicating the activities being undertaken on a specific service at

any given moment in time
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dates, artist, publisher, copyright holder, time period, chart rankings, director,

writer/composet, client device type, digital media service or any other stored metadata.

Numeric details may be presentable as overall figures, averages, medians, some other
statistical measure or a combination thereof. The reporting period, the format of
generated reports and the frequency with which they are generated is also, in the

preferred embodiment, configurable.

Report formats may be updated frequently, typically used for realtime reports which may
update at intervals defined in seconds or fractions thereof, or generated as documents

intended for viewing on a computer or for printing,.

Figure 4 schematically depicts the overall flow. The content ingestion engine is shown
and operates as described above, with content from rights holders 41 (e.g. music labels)
and third party metadata sources 42 providing media files and related metadata to a
content ingestion engine that removes errors, inconsistencies and duplicates and also
consolidates and prepares the media files for a distribution server 44. Metadata coverage
and track availability metrics 45 are provided by distribution server to a reporting services
engine 46 that generates the reports described above. Digital media play data is collected
by a software application running on the client (i.e. consumer) devices 50; this includes
the track/play metering data described above that records which tracks have been

actually played by the consumer for more than a predefined extent. This metering data



Fi nancial reports, indicating the royalties payable to a given nedia
publisher for a specified period, based on track plays for a subscription
servi ce amgd/20ro/m846k purchases for anyydigital nedi a sePCraB20RaelWi me
reports, indicating the activities being undertaken on a specific service

cxanpl e WISH B T SR BT dor Qb < BF ErErORs Brio daerBoarS
exanpl e, \( a
di gi tal mediigesSBEME A6 OUrinkidAB is GRREdnt 'E@Qfércﬁﬁnibdd&@lis%%ﬂ:mséﬂ&ﬁmf_{@ﬁ% popul ar

(by, for exanple, track plays, purchases or user- or critic-generated
ratings) #igisesingribelhse ¢fi the sncteriggislgertp merimiss dhe deleporipgastiuprcad thg t he

usage of ggﬁ%géglgmg%jl Qgggh@g@gugg$£?%%c(W€For exanpl e, this may include

details su he nufber or size’o s downl oaded on a particul ar

service ol ﬁ"“ﬁeﬁéffé?&tcﬁsvv'a Ly, LEROI LS. | ndl qatiing. £ he vol ume of lrg'caaﬁg ages,
recommendat i on$ “and "any 'Ot hef ~Conmini cat  Ofs send Via a " community" aspect

of a digital, nedi.a service Reports may also, in the preferred enbodi nent,
capabl & of Bei Hy b7 OKkEAdaN T YD or "Rt 8T P HES B Poliog Tk © 2

cl assi ficati ongser gons £difRebul HigtOmiAnt fistakuds, era, publication or other
dates, artist, publisher, copyright holder, tinme period, chart rankings,

director, wi t g /CONPOSElurthe} nBMh cHEVLGE 1 kyREic Qi tal nmedia service or any
ot her stored netadata. Nuneric details may be presentabl e as overal

figures, @ﬁg&§9&§sa§8ﬁhﬁQ§@ &Bmﬁaﬁhﬁfﬁmﬁﬁﬁt?%@MGQk%%EQE&M% QBs%.E&@b'”at'on
thereof. The reporting period, the format of generated rep%rts g d the

f r equencysaniitds 48hi Ekerttheynaemlagemerratnbd mslediasal o gathhed playtngrmetdcs,
enbodinentﬁncgnn“%gfabhg.lﬁgport formats nay be updated frequently,
typi cal | y"USed®t'6r €31t e reports which may update at intervals defined
in seconds or fractions thereof, or generated as docunents



intended for viewing on a conputer or for printing. Figure 4 schematically
depicts the overall flow The content ingestion engine is shown and

oper at es WeO 208808486ed above, with conygnt fromrights helcu&aBe/F1(e. g.
nmusic | abels) and third party metadata sources 42 providing nedia files and
rel ated netadata to a content ingestion engine that renoves errors,

i nconsi st enAIMS and duplicates and al so consol i dates and prepares the nedia
files for a distribution server 44. Metadata coverage and track

avai lability nmetrics 45 are provided by distribution server to a reporting
services engine 46 that generates the reports described above. Digital

medi a play data j,&h6Pht SELREL DY B SATLVRRRIARRS] CAlJ R MR FON the
client (i.e. consuner) devices 50; this includes the track/play netering

dat a_descr; bed ahaye, L. LEROY AR MNHED b 5kS baue.BRen daGiuakiy pl ayed by

t he consurer for re than predefined extent. This nmetering datais fed to
t he appli cati ororsprterehbas4intrafiiceturé;n turn feeds the netering data to the
reporting services engine 46. Metering data is also sent to the

di stribut (Hn servequntd desicheratingaht yumbpr eSplathanlg ¢the nude @F thhdastet eri ng
data to optiniae tge deléven% infrastructure and the ingestion services
engi ne 43 and BP989fErdgEnesl gt ARG © §GEAG Ry I%EKS " whi ch are not
present on a digital nmedia service for a given locale; to identify tracks
for furth& prBRESYPHYS Giviss e ¥Rt oRROGRS msE arctorigg klatatgclataf§er usi ng
a different di gidhglieMBLipinkhlRicfRemat. to recommend further media content
to a specific user;. Application server 47 uses the netering data to
provi de usage reporting to support services 48. User reconmendations are
al so nade based on gathered playing netrics, using Content Teamtool s

49. CLAI M5, 1. f erqjr . e i.gital. ia files,
conpri si né‘ t héTg%té%’g}g% :Of Ef%n%niar}? r\lx%ghlhcglv%?lcgg‘fpéﬁ%%a%et% allnggrrsg%ﬂ%gr% iu?ezsﬂlf or
mul ti pl e consunereridgdie esoptiroine ehedaninkand Hesed dfnfiadasilesuct ur e;

3. The method of Claim 1 or 2 in which the metering data is used to identify tracks

which are not present on a digital media service for a given locale.

4. The method of any preceding Claim in which the metering data is used to

identify tracks for further processing,.

5. The method of Claim 4 where the further processing involves identitying a need

for the ingestion of additional or updated metadata for one or more tracks.

0. The method of Claim 4 where the further processing involves provisioning one

or more tracks to a user using a different digital media file format.

7. The method of Claim 6 where the different digital media file format utilises a

torm of DRM protection.



(b) a consumer device nmetering the nunber of playbacks of a nedia file that
| ast beyond a predefined extent, in order to generate netering data; (c)

t hat conswoepiodesisée t hen autonmatical hy reporting that meraB20p/da9a back
to the conmputer-based infrastructure. 2. The nethod of Claim1l in which the

conput er - pased,_jnfrastructure u he data to_.optim.se the

handl i ng gnd dg}‘ dot av eFeeé‘ dgger e‘iz‘ﬁ%{ H’c?émoéj © &TaPMEIse 19

whi ch t he net epr\g gﬁ&@ohs used to identify tracks which are not present on
a digital nedia serV| ce for a given locale. 4. The nmethod of any preceding

Claimin which the netering data is used to identify tracks for further
processing. 5. The nethod of Caim4 where the further processing invol ves

| dentifyi§g a feedufigha LGl NORSHLOMION afdiidonal mokHpdaLed (ief agata f or

one or nore tracks im4 where t urt her processing

i nvol ves provi saicom'rm:gd dmr&e@mad@rc@nteﬂa&ﬂ& speoif@a weewhusithgmatrdh giitberedt

digital nedia file fo T od of Caim6 V\hetgtlh@different
digital media g D g it M T O Rar BRI ot Lot T oA B IHE et hod
of O aim6 whetgihkhgedilktiopestrell@ifbakatBRaE aeddilglod 1REMB WididilaB@sdin0 DRM
protection. 9. The method of any preceding Caimin which the netering data
is used to receriehd fheritives rredl a content to a specific user, where the
nmetrics gathered about that user's nedia playing preferences are used to
assist with calculations as to the user's likely preferences for watching,
reading or listening to digital nedia content in the future. 10. The net hod
of any pré&¢edi hihe Ghahed ioh anhircéretihg Qriedef iviedh éxt prtlefofedtdxeenpladytback i s

configurabl e. playback is configurable.

11. The method of Claim 10 in which the predefined extent of the playback is
selected to be sufficiently long to distinguish a user playing a track from a user

skipping past tracks.

12. The method of any preceding Claim in which the computer based infrastructure
reports the metering data to the holders of the rights in the media files or their

agents.

13. The method of any preceding Claim in which the computer-based infrastructure

uses the metering data to generate reports.

14. The method of Claim 13 in which the reports are subscriber churn reports,
indicating the number of users who have signed up to or cancelled a subscription

to a digital media service in a defined time period.

15. The method of Claim 13 in which the reports are financial reports, indicating the

royalties payable to a given media publisher for a specitfied period, based on track



11. The method of Caim10 in which the predefined extent of the playback
is selected to be sufficiently long to distinguish a user playing a track
froma uswoeli@pisag past tracks. 12. pJhe nethod of anyPpraBdIvF1I@iai min
whi ch the conputer based infrastructure reports the netering data to the

hol ders of the rig ts | the media fil or their a 3. The met hod of
any precedi ng BR% PHHmPh¥T€8hﬁﬁ§§Ftﬁﬁ%éﬂ“ﬁﬁ$g§nfﬁﬁ% e edd the
net eri ng data &nggnerate reports. 14. The method of Caim13 in which the
reports are subscriber churn reports, indicating the nunber of users who
have signed up to or cancelled a subscription to a digital nedia service in
a defined tine period. 15. The nethod of Caim13 in which the reports are

fi nanci al 1 epoirhs mclingli fatiingi f heafiayal tr%peoasa?ey@]hﬁle (G OlrRA reglL 2 2 i on

publ i sher for a speci peri od, ased dn trac ays or as

service and/oramwamkb@ugamtﬂnbanWaqmyﬁds@wmamang@wa1&©nmnce¢m&6 The
method of Caim13 in which the reports are realtine reports, indicating
the activities being undertaken on a specific service at any given nonent
intime. 17. The nmethod of Caim13 in which the reports are trend reports,
i ndi cat i ng7.t r emds methodf@ICIAXAIRIh BvhidRUSE €eploktS hiddd O orfDiidRa e ©dHdag
preferences of users of a digital nedia service over_ tine 18. The_ nethod of
Claim 13 in whifehot W@nrpéf‘pdmf%c Y Bh AF MPEDTRICEINSi HefcEats ny 1E fodt

popul ar di gi t alj; 1B ;S bl BS - ovidimd N€ method of A aim 13 in which the
reports are subgcrlber usage reports, indicating the usage of a service by

subscri bers over tine. 20. The nethod of Caim113 in which the reports are
comunity activity reports,

18. The method of Claim 13 in which the reports are chart reports, indicating the

most popular digital media files.

19. The method of Claim 13 in which the reports are subscriber usage reports,

indicating the usage of a service by subscribers over time.

20. The method of Claim 13 in which the reports are community activity reports,
indicating the volume of messages, recommendations and any other

communications send via a “community” aspect of a digital media service.

21. The method of Claims 13 — 20 in which the reports are broken down by one or
more of the following classifications: genre, adult content status, era, publication
or other dates, artist, publisher, copyright holder, time period, chart rankings,
director, writer/composet, client device type, digital media setvice or any other

stored metadata.

22. The method of any preceding Claim in which the metering data also includes

contextual information relating to the playback of a file.



i ndi cating the volune of nessages, recommendati ons and any ot her

communi cations send via a "community" aspect of a digital nedia service.
21. The meOhlot/B48€l ains 13 - 20 in which the reports aPeTHBR@DS0®WN by
one or nore of the follow ng classifications: genre, adult content status,

era, publicati or othe ates, artist, publisher, caopyright holder, tine
period, chart &g‘ﬁﬁeﬁ?ﬁd O{i?g@&?grl? R gF/‘%BFFﬁB?Bﬁforg}aiug%fn P 08¢ Y pe,
digital nmedia §REVHEecAbud)YclOkhelayiAhed orBliRAa Aext 28m Thigh ARIN8dd of any
preceding aimin which the netering data al so i ncludes cont ext ual

i nformation refadiggimedt he pl ayback of a file.23. The nethod of O aim 22
in which the contextual information includes one or nore of: the

al bum rel ease, playlist, chart or other context from which the played track
originated 24. The nethod of Caim22 or 23 in which the contextual

i nformati & i nChedeghodng GrimmMPr @ Bfin whidh ©F icemtxtdgvitoenomnwhiladestohe track

was played, the user who played that .track, the dyration/proportion of the
Lrack whi oh vl Tac et P XEah A7 it AR bty - Ha o e R OBRPHRT he
track play, sugftasdt he doarkgpibayied Jf mmeeictelish Wi i@rfad @1a9¢d afdt@e t hat

track. 25. The nethod of any precedi ng Claimin which the frequency and
net hod of tran¥psnrtl semioperoatihg’ dattick dlayhechns iestadie Plived inmegbydhdent on

the type of copsungr, . devi s .26. The nmethod of Claim25 in which an
al vvays-connectgtc?i hi é)ﬁ-ﬁan%wtgt ' consuner device sends the netering data to

the server as soon as possible. 27. The nmethod of Caim25 in which an
intermttently-connected or | ow bandw dth consuner device sends netering

data to the seryer, al.PLeds! |t GhYALS AN QL RSSOlTAg Lanspeg 11 e
transport of metering data to the infrastructure is dependent on the type of

consumer device.

26. The method of Claim 25 in which an always-connected high-bandwidth

consumer device sends the metering data to the server as soon as possible.

27. The method of Claim 25 in which an intermittently-connected or low-bandwidth
consumer device sends metering data to the server at predefined intervals and/or

according to specific triggers.

28. The method of any preceding Claim in which the data stored at the
infrastructure is enriched with one or more items of additional metadata selected

trom the list: the genre, artist, era, music publisher, copyright holder,

>

demographic information about the user, downloaded or streamed file sizes,

bandwidth available to a client device at the time.

29. The method of any preceding Claim in which the metering data includes when a
user performs one or more of the following actions: signing up to a subscription
service, purchasing one or more digital media files, modifying or cancelling a

subscription or playing a preview of a track.



28. The nmethod of any preceding Claimin which the data stored at the
infrastructure is enriched with one or nore itens of additional netadata
sel ect ed woamwtea4ski st: the genre, arbpst, era, nusic peroriGHesepyri ght
hol der, denographic information about the user, downl oaded or streaned file
sizes, bandwi dth available to a client device at the tine. 29. The nethod
of any preceding Caimin whi ch the nmetering data includes when a user
performs gne or nore of the f |OWI acti ning up to a subscription
service, pur chéﬁﬁﬁnéﬂrem%ﬁeﬁ% @L{]‘?%Fa e ﬁéleﬁﬁlag dingpdi fyi ng or

cancel l'ing a subscription or playing a preview of a track.30. A system for
netering the u§e ofaGP@iPtl@F bﬁ%éénnafr%srm@tgre AN avaigble (degltalamé@mfﬁfts T based

i nfrastructure g%gé Id%pllcgs digital nedia files for nmultiple consuner
devices; (b) a co surre evice programmed with software to (i) neter the
nunber of pl ayhacks file at efine xtent,
in order to geﬁbzr at %g(ﬁrésflglp?%w?c aﬁr%gm&l%eflgnt%hé)ﬁm%éﬂf%g%%e&r% ?%%n?g r?eport

t hat netering daitachaok at me&heﬁleohmu]herbdyas@dl pﬁ:ﬂdﬁf&&ﬂrdjmﬁdﬂ,rm oidlkr tdhe

system of C aim 30, further ada ed to performthe neth d of ag EI‘ECEdI ng
met hod cl ai m generate metering data a to then (i) automatically report at metering dat

back to the computer-based infrastructure.

31. The system of Claim 30, further adapted to perform the method of any preceding

method claim.



