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{57) A mem-document (10) Includes &n object con-
veying docurment information {12), processing Informa-
tlon (14) pertaining to processing of the meta-documnent
and metadata {16) for Indexing and retreving the
processing information. The processing Information
{14) Is recorded on the meta-document (10} each time
the meta-documaent (10) Is processed In some mannar,
Each time processing informafion s recorded on the
document, appropriate metadata for ndexing and
retrleving the processing information Is also stored on
the meta-document. Processing may include any trans-
formation of the document information or the meta-doc-
ument itself, Creation and recording of the processing
Information (14} and associated metadata (16) on the
meta-document may be accomplished extarnally by the
particular ssurce or environment to which the meta-doc-
ument may be residing. Allernativaly, each meta-docu-
ment may includa a too! {18) (e.g., a software program
or macro) embedded on the object. Whenavar the meta-
document |s accessed or processed, the embedded tool
creates the appropriate processing Information and
associated metadeta. Whenever the meta-document ig
sentdistributed by any means, its document proceesing
Information part s parsed and used to populaty the
local snvironment.
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Description

[0001]  ThisInvention relates generally to the management and use of documents, and In particular, to the manage-
mant and usa of Information paralning to the various mantpulations that may be performed on documents,

[0002] The management and use of documents has changad drastically with the evolution of electronic communi-
catlons, and In particular, with the Internet and intranets. In the past, a document was gimply a tangible media, such as
a plece of peper, conveying 'nformation or data. Today, a document fa an object conveying Information that Is created
at a given time; it may be manfpulated by various people and tools; it may ba duplicated and transported from place o
place; and finally it may ba deleted or simply forgotten on & storags media &t some location.

[coo3]  Only a few of all tha manipulations that may be parformed on & document are traceable, If & document is
created by a word proceesing program, for exampla, the program may track certain types of manipulations about the
document, such as editing, printing and acecessing and thls information may be stored with the document. However, if
the document Is copled, a record of the copylng Is usually not stared on the original docurment or the copy or elsewhere,
if the document Is translated, say from English to French via an automatic transiator, the fact of the translation (even
given the low quallty of the transletlon) Is not recorded on the original document. Nor Is the translation self recordad or
accesslbla with tha original document should someone daslra tha transiation et a later date. _

[0004]  Ineddition to the Information pertalning to word processing-type document manipulations, many documents
ars moved from slte 10 site or from user to user. The path of distribution and the fact that a document undergoes
changes through iis travels add to the knowledge or information about the document. This kind of knowledge Is gener-
ally not available to users, partictlarly users in an organlzation or users on an intranet or the Internet, In fact, most of
the Information about what happened to the document during ts whole life (e.g., who read it, reviewed it, where it was
sent as an ernall attachment, who liked i, etc.) Is lost.

[0005]  Generally when a documert is considared Important, it s simply duplicated In a farge number of coples that
are widely distributed. Users in an organization tend to share the feefing that the more coples are made, the mors con-
fident they ara that the important knowledge contained in the document will be spread throughott the organlzation. in
soma organizations the document will ba indaxad and describad in tarms of Important keywords and stored In a docu-
ment management repository, where it may be accessed via an Intranst or over tha Internet. Then s URL will ba for-
warded to & cerisin number of users with a note to read the Important Information or knowledge contained in the
document.

[oo0a] In order to store documents in a document management repository, certain addiional deta called metadata
Is stored with the document. Metadata Is simply data about data. However, Increasingly, the term has come to refer to
data uged to aid the kientlfication, description and locatlon of networked electronic resources, Including documents. A
varlety of matadata formats currently exlst frem the bagic proprietary records used In global Internet search servicea
through a continuum encompassing simple attribute/value records.

[00a7] Metadata has been used to encode Information about a document, such as historical data and activity-cen-
tered information. The usa of metadata has also bean recognized as having a role in the ongoing management and
preservation of digital resources. For example, It has been suggested that metadata could be used for recording the
technologlcal context of a resource's origlns, for managing and recording rights management information, for presery-
Ing the authenticity and rellabllity of resources as well as for resource discovery. Preservation metadata could be usad
for checking the integrity ot documaent filea,

. [o008]  Evon I important documents are placed on a document management repository end breadcast messages

are sont to intorested parties, current document proparties and repository management faatures do not ensure that the
right knowledge or informatian will be made available to the right pecpla exactly when they need I, Tha Impartanca of
informatlonvknowladge to Users ls not tha same for all users and it depends heavlly on the context. The importance of
informatlon also evolves overtime; a piece of knowledge that was of not much interest to a user and delated two months
ago may suddenly becoma key to the user orto cther users in the orgenization,

[0009]  There iz & need for a system and method of managing documents containing metadata which extracts as
much metadata and information as possible from the documents. There iz alzo a need for a system and methed of man-
aging documents which tracks ell of the Information about what happened to a documant during ks whole life {e.g., who
read It, reviewed It, where It was sent as a emall attachmen?, who {lked it, etc.). There is also & need for a system &nd
method of managing documents which stores as additional Information the resuk of what happenad to the document
{for example, tha comment assoclated with a reviaw, the translation obtalned from an automatic transiator, the defini-
tions of the terms recognized by a tarminology checker tool etc.). Thers is also & need for a system and method of man-
aging documents that can track document distribution data. There Is & further need for a system and method of
managing documents that can track a documant's path of distribution and a document's changes. Thera fs also & need
for & method and a system of managing documents that can transter infarmation about or contained in the document to
other scurces and environments.

[0010]  In accordance with the system of the invention, documents when processed, for example, when they are
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transformed from cna formst into another, or copied, or distributed or commented upon, do not lose any of the Informa-
tlon they had In thelr previous form. Each step In the document cycle process, |.e., during the entire fife-time of the doc-
ument {Including reading and usage), going from authoring to medification to publishing and printing to reading and
using, Is considered & different view of the same data or modifies a different aspect of the document. Information per-
talning to each processing step is stored with the document along with metadata for indexing and retrisving the process-
Ing inforthation, By storing a record of ell the varicus processing and tha results of the processing performed on &
particular documant, and making that information retrievable, ueers in an organization havas the cpportunity to come
back to some plece of Information ebout a document that later turned out to ba of graat mportance.

[o11]  The systemn eccording to the invention employs a new form of documant ¢alled & meta-document. A meta-
document, eccording to the invention, includes an object conveying document information, processing Information per-
taining to processing of the meta-document end metadeta for indexing and retrieving the processing information.
Processing information includes information pertalning to the fact that the meta-document {or the documant Informa-
tion) was processed, by whom, any relevant tool used and the result of the processing. The processing Information is
recorded on the meta-document sach time the meta-document Is processed In some manner. Each time processing
Information Is recorded on the document, appropriate metadats for Indexing end retieving the processing information
Is also stored on the meta-docusnent.

[0012Z}  Processing may Include transtormation of the document informatlon or the meta-document kself, evaluation
or enalysis of the document information using a linguistio tool or a knowledge mansgement tool, adding & usar com-
ment (such as for latar transmittal to a relevance system), or distribution of the meta-document. Metadata s provided
to index and ratrigve each type of processing Information. In this way, the pracessing information may be accessed by
other environmants, such as when the meta-document is emalied across an intranet to a relevance database. A tool at
tha relevance database may copy the user comment {or other processing Information) storad on the meta-document.
[0013]  Creation and recording of the processing Information and essociated metadata on the meta-document may
be accomplished externally by the particutar source or environment to which the meta-document may be residing. Aker
natively, each meta-document may Include a toal (e.g., a software program or macro) embedded on the object. When-
ever the meta-document Is accessed or processed, the embeddad to0) creates the appropHiate processing information
and assoclated matadata,

[0014]  Tha msta-document can be thought of as an “absorber” of the processing information which was generated
by manipulations or refarences (e.g., recommendations) made to I, Including, In particular, the fact that thase actions
occurred, All of tha procassaing Informatlon In the meta-document la explicit, accessible and reusabla so that cther tools
or other people In difterant contexts can benefit from It, The meta-documant ean also be thought of as a "distributor” of
processing information stored on it. Each ime a meta-document Is accessed by @ nsw gource or environment, the
meta-dooument oan downlead or feave soma or all of its stored processing Informaticn,

[0035]  The invention changes the current vision of the management and use of documents, Instead of managing
knowledge or information extracted or crested from documents outsida of the documents themsalves, such information
can ba managsd with tha document itsell. Meta-documents (for example, encoded In XML) when processsd by tocls,
such a3 knowledge management tools, are enriched by the proceasing Information or poilen, The metadata stored In
the meta-document ensbles similar or compatible tools to understand, find and sxtract the processing Information.
{ouis} Many documents are moved from site to site, from userto user. The path of distribution and the factthat a
document undergoea changes through s travels as noted above add to the knowledge or information about the docu-
ment. This processing Information may also ba thought of as *pollen® since It ls knowledge that sticks to the document's
trajectory.

[0017]  The meta-document may aiso be used as a vehicle for spreading or distrbuting the knowladge or informa-
tion contained within 1t arcund, even outside the originating organization. When the meta-document travals from source
to source or envirenment, it can be considered as “pollenizing” the source. For exarmple, when the meta-document ks
mailed (transmittac) to people or moved to repositories, it may be usad to selectively pollentze the eppropriate local
knowledga tools ar datahases with the processing Infommation or polien added along the serias of procassing steps it
went through &lnca Its creation, The meta-document or the *pollenizing document® may be usad as & vactor of propa-
gation of knowledge to other knowladge management tools In ditferent knowledge spaces.

[6018]  The results of the procassing of a doeumant by any tool mey be usad to enrich the document with more and
more knowledge, Each tool manipulating a document at any stage of s exlstencs, in any circumstance adds to the doc-
ument a plece of knowledge (pollen) about thls document. The meta-document enhanced by such paollen should be
abls in turn to feed local tools and environments with the knowtadge it has gathered along lts whole chaln of processing
within or outsfde the arganization.

[0019]  An embodiment of the present invention will now be describad, by way of example, with reference to the
accompanying drawings, In which:

Figure 1 s & schemnatic of & meta-document according to the Inventlon; and
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Flgure 2 I3 & schematic showing movement and processing of a meta-document from source to source.

[o020] Reaferring to the drewings, and now In particular with reference to Figure 1, a mata-document according to
the Invention Is shown therein and referred to by reference numeral 10. Meta-decument 10 Includes an object 20, which
may be a flle structure If the meta-document Is stored electronically, or a type of media, such as a floppy disk, piece of
paper, magnetic tape, stc. Meta-decument 10 also Includes document information or data 12. Information or data 12
may be the substance of a letter or a spreadsheet of user Input Informaticn or any other typical data or Information that
& usar might want to record, Processing Information 14 1s stored for each processing of tha Information 12 er meta-doc-
ument 10. Metadata 16 | used to index and retrleve its associated processing Information,

[0021] Optonal tool 18 Is shown In meta-document 10. In this embodiment, ool 18 Is an embeddead software pros
gram, Interface or macro which generates end stores processing information 14 end associated metadata 16 for ndex-
ing end retrieving tha processing Information 14, Whenever the meta-document 10 Is accessed or processed, tool 18
generatas & plece of processing nformation 14 and metadata 16 to record that fact. Altematively, meta-docurment 10
may Includs no tool 18. In that embodimant, the tool for genereting and stering precassing information and matadats
will ba located at each source or environment that intaracts with meta-document 10.

[0022]  Aschematic reprasantation of how a meta-document Is transformed during part of its Itfa and Is used to pol-
lenize an environment Is shown 1n Figure 2, Meta-document 20, which includes document Information 25, Is creatad or
presently assocleted with source or environment 30. Processing information 21 Is crested (in this embodiment by
source 30) and stored on meta-clocument 20. Metadata 24 13 also created end s used to index and retrieve the stored
processing infarmation 21, i for example meta-document 20 is & key strategic document, the document Information 25
Is the text of the strategic document. Procassing information 21 may be the time stamp and record of the place of ¢ra-
ation of the document. Another example of processaing information {not shown) may alzo Include strateglc recommen-
dations for all "managars® addad by various readers In the environment 30,

[0023] Meta-documnent 20 1s then transmittad over the Intarnet 36 to source (or enwironment) 32, Source 32
includes a processing program 40 which processes the decument Information 25 by copying the document text and
storing It In & new document. A record of this copylng Is stored as processing Information 28 (with its assoclaled meta-
cdata - not shown). A record of the fact that the meta-document 20 was recelved at source 32 Is stored as processing
Infermation 22 {with assoclated metadata not shown). Additional processing information, such as recommendations
from reviewers at source 30, may also be stored es processing Information with assoclated metadata on meta-tocu-
mant 20.

[0024]  Whan meta-document 20 arrives at eource 32, source 32 neads some means of detenmining what process-
ing Information s avallable on meta-documnent 20. In one amboediment, meta-document 20 embeds a processing soft-
ware program 41 called knowledge pollenizer which may be progremmed to exiract relevant processing information,
such as any strategic recommendations contained in processing Information 21, and to send them automatically to gl
the local menagers et source 32. Aternetively, source 32 can provide a knowledge pollenlzer pragram 49 for reading all
racelved meata-documents and extracting such deflned processing Infarmation. This 13 an example of meta-document
20 pollenizing the environmant 32,

[0025) Meta-document 20 I then forwarded via the Internet 36 to source (environment) 34. A record of this
processing le stored as processing information 23 (with associated metadata not shown), Agaln the embedded
processing program 41 extracts the procassing information 21 and other relevant processing Information 22 and sends
recommendations, If applicable, 1o &lt local managers of source 34, In each processing or transformation of meta-doc-
ument 20 a record of the activity ls stared on the mata-documant 20. So, If some user wishes, et & fater date, to leamn
If any party copied the text from the mata-document 20, that information Is avallable aa processing information 26,
[0026]  When meta-document s transmitted from source to source and processing Information is created {stored In
tha meta-document) thia ia slmilar to a bae travalling to a flower and plcking up polien. Simitarly, if a sourca finds certalin
processing information on a meta-document of interest, it can copy or use tha processing information and of course,
trigger actlons based upon X. This Is similar to pollen canied on a bee's body belng left on enothar flower.

[00z7) Current technology is mature snough to allow various different implementations of meta-documents. For
oxample, XML metadata (RDF) ls a technology which allows the encoding of metadata within documents, Qutsida clas-
sical performance problems that may arise, thera is almast no lImit In tha quality and quantity of metadata ormata-infor-
mation that ¢can be encoded In & meta-document Each source having & tool (program) which processes a meta-
document for one purpose or another can store processing Information and metadata about its processing, Including
the result of the processing itself.

[0028] For example, if at a given time the meta-document s passed through a terminclogy extraction toa), ¥ terms
are detected and defined by a user, the teminology management tool can n turn encoda the defined tarminology as
pollen or processing Information and assoclated metadata within the meta-document. In future use, when tha meta-
document Is sent to & source where & terminology management tool Is also available and can read the metadata, the
meta-document will be used to pollenize the local terminclogy database with ts pollen or processing information storing
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the embedded terminology.

[0029]  Metadata allows encoding of information that Is not etrictly part of the text of a document. Many appfications
for meta-documents could benefit of this possibillty. Meta-documents may be used, for exampla, In recommander sys-
tams, The Knowledge Pump tool developed at the Xerox Research Center Europe {XRCE) allows users to make rec-
ommeandations on documents In the form of a rating {e.g., 1 to 5 stars) plus a comment section (text fleld) explalning
why a document Is Interesting or not. This rating Information Is valuabla knowledge that s currently stored “outside” the
documant in a dedicated database. In the Knowfedge Pump database, the recommended docurnent I Just referenced
&s a URL. If the recommendatlon s stored as processing information (polien) and metadata with the document as part
of a msta-document according to the Inventien, these stored racommendations may aiso be provided when the docu-
ment i sent around through emall or through Imports in document management systems. The use of meta-documents
ta & simple way to provide recommeandations (and ldentifled experts and communities) beyond the scope of one organ-
ization end could be used as an exchange machanism between non-connected Knowledge-Pump servers. Therefore,
& too! for extracting the procassing information or pollen would ba assoclated with each Knowledge Pump detabass.
[oc30) lssuas about security, access-rights, intellectua! propartly ete, can bs addressed by the meta-document cre-
ators as part of each meta-document's creation. One factor that must be taken Into account when ¢reating meta-docu-
ments Is thelr size and complexity. Howeavsr, emarging technologles such es RDF metadata and DOM (Document
Object Model) will readily enable implementation of mata-documents.

[oc31] As noted sbove, metadata I8 commonly defined &s data sbout data. In the context of meta-documents,
metadata Is defined as data abaut or related to the *textual part® of a document, but not part of the text itself, including
the textual information which describes tha procassing of the document (processing information or pollen). The
Resource Description Framewark {(RDF) ia an abstract model for defining metadata. The basic data model consists of
threa oblect types: Resources, Properties end Statements which correspond to a resource associated with a proparty.
Concretely, resources will be elsments of the text, and the metadata will associate some properties (knowladge) to
these elements.

{0032]  Animportant aspect of the metadata model consists of defining the set of propertles that can be aftached to
tha rascurces, This 1s the role of namespaces. A namespace is a sst of names In which all the names are unigue.
Clearly, part of the value of the metadata mocdel depends on these namespaces. Severml Important namespaces
slready exists, and each of tham ia mors or lesg dedicated to an appfication or 8 domaln,

{0033) In order to create a meta-document, (assuming the baslc document Information exists) the first step is to
define the processing date or Information to be encoded In the document, along with the tags to be usead to encode this
information. Suppose we want to encode the identity of the reader, the rating she/he gives and the assoclated com-
ments. Using XML/RDF, tha following fragment Rustrates how such Informetion could be encoded, assuming “Peter®
wants to give a recommendation about a technloal erticle:

{ra.RDF

xming:kp="http:/www.xrce.xerox.com/knowledge_pump®

{rdf:Description ebout="Establishing Namespaceas for a Recommender System™
{kp:ReadenPeter Dowsony/ kp:Readen

{kp:Rating3 Stare{’kp 8:Rating)

{ig:CommentyWall written article with good background on recommender systeme.
{kp:Commenb

{/rdf:Description)

{rdf:ROP

For this example, It Is essumed that the knowledge pump hes its own namaspace, notad kp, associated with an imagl-
nary URL.

[0034]  Once the recommendation is written and stored es "pollen* or processing Information, the naxt step is when
the meta-document reaches a source that may be interested In recording this commaent, A tool at the source includes a
tool that extracts and uses this knowledge. An advantage of storing comments with the document in question is that
specific recommendation databases are no longer needed; all recommendationa ara stored with the document in ques-
tlon. When a user receives a particular document, all relevant comments are stored with It, ready for the user to read at
hisfher leisure.

[Cc35)  Msta-document-based pollenlzation as described above Includes several steps. The first step Is to add pol-
len. Each tool which processes the document for any purpose encodes the result of the processing (pollen) and asso-
clated metadata using a namespace, l.e., a got of well-defined properties mssociated with resources. The tool can use
Iis own namespace or use a shared namespace with other tools or & standard namespace or a combination of these.
The mora tha tool will share metadata with other tools, the more the decument can distributa Information to varous
knowledga taols In the "pollenization” phase, Using & dedicated namespace to encoda Its data Is a way for a knowledgs
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tool to keep conirel of Iis data. Baslcally, this would prevent cther tools even of tha same famfly, to explolt the Informa-
tion.

[co36]  Inthe second stap, the meta-document enters a new pollenization space. The meta-document whan moved
to a ditferent pollenization space triggers a knowledge pollenizer daemon {a specific tool uged to enable selective
extraction of pollen). A meta-documert Is sent to a different polienization spacae typically when It s sent through email
as an ettachment or downloaded through a Wab Server, The meta-document Is then placed in a different software envi-
ronment and a different knowledge environment of a diffarent organization or of a different depariment of the same
organization.

[0037]  Anyattamptio save the meta-document focally on a source or environment such as afile system orin a Doc-
ument Repository will trigger a knowledge pollenizer tool, similer to the way a virus scenning software program s trig-
gered to check files for virusas. This ensures that all processing will be recorded with the meta-document.

[o038] In the third step, the knowledge pollenizer tool pargas the meta-document locking for all encoded potlen,
identifles tha pollen and Its source and finds a compatible knowledge tcol to recelve thls piece of pollen. The toot
presents a fist of all pollen tems & found and esks the user who originally trfed to open or save the meta-document
whether or not the user wants any of the potlen to be Inserted In tha local knowladge environment. The following screen
exampla gives an idea of the kind of interface that could be avallable for the knowledge potlenlzer, In this exampls, the
Knowledge Pump found three recemmendations about the document thet can be used to pollenize a Knowledga Pump
teol or compatible equivalent. The pollenizetion can also be parformed automatically following a simple user-defined
proflila.

KNOWLEDGE POLLENIZER

Knowledge pollenizer has found relevant imowledge within your document for all thasa tocls, Please select tha
one you want to peflenize locally,

X | Knowledge Pump - Recormmendations (3)

MKMS Term Manager - Tarms dsfinition (4)

X | MKMS - Translation Memory - Aligned Segments (4)
Knowledge Profller - User Profiling Information (2)

X | Knowladge Community - Community Definition {1)
X | Docushara Metadata (title, abstract, author, stc.) (5)
— OK Cancel

x

Clalms

1. A meta-document {10) comprising an object conveying document information (12), processing information (14),
wherein the processing Information comprises Information pertaining to processing of the meta-document, and
matadata (16} for indexing and retrieving the processing infermation {14), wharein 2ach time the meta-document is
processad, processing information (14) pertaining thereto and associated metadata (16) I3 stored on the meta-doc-
ument

2. Ameta-document according ta claim 1, wherein processing Information comprises each end any of the following:
information pertaining to transformation of tha document information;
a user comiment to the document information; and

Information pertaining to distribution of the meta-documant.

3. Ameta documant according to clalm 1 or 2, further comprising a toof, responsive to & processing of the meta-doo-
umant, for generating end storfng processing Information and essoclated metadata on the meta-document.

4. A method of managing a meta-document comptising:

creating a meta-documant, whereln the meta-document comprises a objact conveying document Information,
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processing Infermation pertalning to processing of the meta-document, end metadata for Indexing and retriav-
Ing the processing Informatlon; _

processing tha meta-docurmnent comprising generating and storing on the meta-document processing informa-
tion pertalning thereto and essoclated metadata;

transmitiing the meta-document to a source;

parsing the meta-document for extracting stored processing information and metadata; and

wherein each ime the meta-document Is processed, processing information pertalning thereto and associated
metadata I8 storad on the mem-document,

The mathod of claim 4, whereln the meta-document and/ar the source each further comprises a too), responsive to
8 processing of the meta-document, for generating and stering processing Informatien and assoclated metadata on
tha meta-document, wherein the parsing step Is performad by the tool.

The method ¢f claim 5, wherein the meta document and/or the source each further comprises & second tool for
parsing end extracting selected processihg information stored on the meta documnent, and further comprising the
step of:

parsing the meta documant for extracting the selected processing information and assoclated metadata; and
distributing the extracted sekected processing information to the source,

A system for managing document information comprising a meta-document (20) and a plurality of sources (30, 32,
34), each scurce located at a differant location,

wherein the meta-document (20) comprises an objact conveying decument informatlon (25), processing informa-
tlon {21}, comprising information pertalning to processing of the meta-document (20), and metadata (24} for index-
ing and retrieving the processing information (21), wherein each time the meta-document (20) Is processed,
procassing information (21) pentalning thereto and assocliated metadata (24) is stored on the meta-document (20);
and

wharein each tirne the meta-document (20} is received by a source (30, 32, 34}, processing information (21) and
its assoclated metadata (24) s parsed and extracted from the meta-document (20} at the source.

The syetem of clalm 7, wherein processing information comprises each and any of the following:

information pertaining to transformation of the document information;
user comment to the documant Information; and
information pertaining to distribution of the meta decumeant.

The systern of claim 7 or 8, wherein the meta-document end/or the source each further comptlses a tael, respon-
sive to a processing of tha meta document, for genemating and storing processing information and essoclated meta-
data on tha meta-documant.
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