AN AUTOMATED ED PUBLISHING SYSTEM THAT FACIEFTAIES COLLABORATIVE EDITING AND
ACCOUNTABILITY THROUGH VIRTUAL DOCUMENT ARCHITECTURE 5 FIELD OF THE
INVENTION The present invention relates to the collaborative preparation, composition, and
publishing of documents that form a set of closely related and similarly structured documents that may
share content elements. The document set/sets require structural and content control 10to conform to
business rules and/or regulatory reUAETE@MA BRD PER IESHIN GIEE8TEMON simultaneously in
different formatsIAbSIfALT e TdbT (10eA1pBOIRATNY EFGRLEINGeAINIY 465 QEMERABILITY
BACKGROUND OF THE INNEROUGH VERAL he RAKAY MBS A REEUFRERITI BFaration to date has
been (1) a serial mode of manufacturing and (2) a dependency on data source availability that controls
publishing schedules. The process also entails transferring client data from their preparation system,
such as Wordgig-gptiermapiasietnpshsystem for typesetting and preparation for print. In this
process, the printer can introduce printer's errors (PEs, not billable to client), which must 20be
separated from authmﬁsm&&mﬁmtﬁéd\&lhﬂé&bI&tdurimth@b;bﬁwm@essmposiWhma set of
documents STRIRRIH o UGl AIe MErTS. A0S hR0RSSI bR IS AIRIRYSh b JEpled liguon the

entire set of documents, WhIC ave ditfferent pub |cat|on reva nt manual solution is

to distribute nH%éfsrwP@@&ﬁé@?é&eﬁmﬁb@lﬁqmﬁmEﬁﬁ*@ﬁ%ﬂﬁﬁ%@ﬁé@%ﬁg@gﬁ%.s
method does m&@mm@eﬁmﬁemyszﬁ&mgsawmwmhaag%&hmﬁaquﬁewswmthe elapsed

time between EUb'fcaQ%;d%e }faem gl%lsah rrllflgrgg e ha}ir;% Obcle%%'é %(fyms tOlderdr-zlectronlc
methods of approaching this pro em, such as the 0|Ierplate rar introdticed on early proprietary

word-processitR§iSigaeHig, often imported the boilerplate element into the document itself. A later,
more generalized method involved the use of

BACKGROUND OF THE INVENTION

15 The prevalent mode of document preparation to date has been (1) a serial mode of
manufacturing and (2) a dependency on data source availability that controls publishing
schedules. The process also entails transferring client data from their preparation system,
such as Word, to another manufacturing system for typesetting and preparation for print. In
this process, the printer can introduce printer’s errors (PEs, not billable to client), which must

20 be separated from author’s alterations (AAs, billable) during the billing process.

‘When a set of documents shares text or other elements, any changes to the elements
must be rippled through the entire set of documents, which often have different publication
dates. The prevalent manual solution is to distribute notes to the editors responsible for
individual documents that require changes. This method does not guarantee currency

25  (because of other changes that may occur during the elapsed time between publication dates)
and does not enforce the change process itself.

Older electronic methods of approaching this problem, such as the boilerplate library,
introduced on early proprietary word-processing systems, often imported the boilerplate
element into the document itself. A later, more generalized method involved the use of

30  Standard Generalized Markup Language (SGML), an ISO international standard. SGML sets
out a standard, open method for writing a set of rules for marking up a group of documents
sharing the same general structure and content types. SGML introduced a method for storing
boilerplate or standing text and inserting it by reference; the boilerplate could reside outside

the document itself. However, the reference was still embedded in the document stream and



30 Standard Generalized Markup Language (SGML), an ISO international standard, SGML sets out a
standard, open method for writing a set of rules for marking up a group of documents sharing the
same general structure and content types, SGML introduced a method for storing boilerplate or
standing text and inserting it by reference; the boilerplate could reside outside the document itself.
However, the reference was still embedded in the document stream and the document had to identify
the source oftthaiboitespiatd teideetifethit hereadshrd eiifigiait vefyaoh abitte fragmeeffipigblishing. A

later adaptatigg;3353{0\°1,§§H}§I1|e ﬁg&g{lﬁ%ﬁmkup Language (XML), also a method of describing the

structure and content elements of documents, it has won acceptance on the 5 World Wide Web
(WWW). XML, like SONRE 2dsrteirmRf SEHAkasSimstlsrdakardometer GV ISt iThe
challenge posegctiviliethe wvantois \wasdamtevelapeatimddoamssntthiab effectivetyitoospartied shared

elements uithgu aRAGIAING hormin ieanisadocument s nienianatse SMlysolved the

problem of enforcing structure ing content, an er separation--of structure from
content--was Foaysyabjeramingo e abaierae nasad tpShsiiy BorHew R IRINSTALeR ABRR AR T he result is

a virtual docuihentftMyARYpe et Fibi\ENIAO N e prabedtiiguRetion istkieaied to a system
that handles documents.as small, reusab red c aonents. down 10 a paragr and table cell
level. In the s%?s}%éumnfné' uggrlrivglrh grrlfgggea ows a_sasvgé') t@%%rﬁ%é?%l?e%oepuﬁ?énég%%g%dese_
version-contréfeeibmm pritiehtewithiathenmeragtisnppé sructurp R preeertinvente a8 aiy

advantages oxaiceRyeatiotgaauhlisiinenmetiodsoniinsiancae tiaurresemtiavestignrgecreases time
to publication because the accuracy and consistency it provides leads to fewer errors. It provides

accountability by logging and 20documenting all changes. It allows for direct collaboration over the
Internet. It also solves the problem of divided responsibilities for document content, such as between
administratiorrS G I HBEr & epartment's need to control disclosures In addition,

any number of proofiid rups AN AYNAR AR IRISEATRERIAMI R WERQUL Umg delays.
Commenting and proof distributions can be Eerformed electronlcallﬁ.125The system also provides full

text searching &4 ifREedi FORDPREEL: paegeph and table cell level. In the system, a user

15 interface allows a user to generate a publication from these version-controlled components
with automated support.
The present invention has many advantages over conventional publishing methods.
For instance, the present invention decreases time to publication because the accuracy and
consistency it provides leads to fewer errors. It provides accountability by logging and
20 documenting all changes. It allows for direct collaboration over the Internet. It also solves
the problem of divided responsibilities for document content, such as between
administration’s control of numbers and legal department’s need to control disclosures
In addition, any number of proofing rounds and author’s alterations can be produced
without time delays. Commenting and proof distributions can be performed electronically.
25  The system also provides full text searching capabilities in a unified scheme that can
reference all system objects. It includes tools to prevent changes to components shared with
other documents. The system provides for flexible scheduling and also allows a user to work
ahead without confusion in versioning. Global changes are made automatically throughout
the library. There is greater control over system administration due to the ability of an
30  administrator to set up restricted workgroups.
The above described system may be applicable in a variety of situations. For
instance:
e when a group of documents share a significant amount of content -- by managing

document components at the paragraph level, components can be shared among



reference all system objects. It includes tools to prevent changes to components shared with other
documents. The system provides for flexible scheduling and also allows a user to work ahead without
confusion in versioning. Global changes are made automatically throughout the library. There is
greater control over system administration due to the ability of an 30administrator to set up restricted
workgroups. The above described system may be applicable in a variety of situations. For
instance: when a gragpméntiogungentiashatiemansigmifivarberooneof Bontehty;-ibyomteasatsing document
components at the paragraphlgyel, fOMRABE R HANLPERRared among documents at a granularity

that maximizes efficiency and flexibilify, in contrast to systems that deal only in large chunks of

content. When sharddeotseheieqmsai resrsiorisime Brigachasts i brradeendnfitce.
Component attributeSothigéeapiurhusingssmng regultanydrdescentrokicedichidedichents they

appear, When docu&“&ﬂﬁ% ust conform to one or more regulatory environments. -- the system may

store structural outlinés and co p%)r?gaﬁt versions for each environment. When document preparation
is a collaborativesprotbss domisituiationsdenfolvirty enaltipleczantasisiosyienvastmetid ok pablishing,

authors can open they same; bogk o 0sastion el ok forelpRetRtiveoNaIkiBkaR)HiReg:. Sections of
documents may be %{%‘)ared by different work groups within an enterprise.  When a company's

documents are aseiiadTFERFHAERGHIAD it G PV RIS HePERifisantR S ARy ¥ Wehcontracted
parts of larger systemgiipayaptiou] euainss extbopibitrisiohthauthoetcme npatitie ambeaetk contributor can

work on fe document. 48Ry RReRYSl ARG NARASSER Bﬁggﬁ%ﬂk deamSRL oM fagments).

When documents must appear in many languages without de - the system has a robust translation
management systenPeRarerBUdEE eI SENE b HBIREYEBIFBIE%tronic notifications to translators

when changes ogcurang sashhaiasishiisRopaakierts therlaraulgrinredegalization versions. 20e

When the review process involves.a number of external contributors -- comments
P companies -- makers opgugcontrac);gtec{ parts oplarger systems may provide and own

portions of the documentation and each contributor can work on the document

15 simultaneously (rather than assembling the full document from fragments).

e When documents must appear in many languages without delays -- the system has a
robust translation management system that ensures revisions are translated by
electronic notifications to translators when changes occur and each paragraph is
bound to its other language and localization versions.

20 e When the review process involves a number of external contributors -- comments
from reviewers can be submitted electronically and entered into a tracking system that
gives editors formal notification of comments down to component level and reviewers
may have access to fully typeset proofs on the web.

e« When content requires protection from unauthorized revisions -- the system may

25 establish ownership of content down to the paragraph level.

¢ When a company has an inventory of models that need documentation -- service and
user manuals have both similarities and differences across models.

e When companies wish to publish customized documents and not break their budgets -
- the system may easily integrate links to external databases to drive customization

30 and it can produce high-quality on-demand print masters quickly and automatically.

¢ When documents have tight deadlines and must publish simultaneously in several
formats -- the system may deliver new, fully typeset proofs on demand, in minutes.
The system simultaneously delivers proofs/masters in the formats demanded by the

user’s business needs.




from reviewers can be submitted electronically and entered into a tracking system that gives editors
formal notification of comments down to component level and reviewers may have access to fully
typeset proofs on the web. When content requires protection from unauthorized revisions -- the
system may 25establish ownership of content down to the paragraph level. When a company has an
inventory of models that need documentation -- service and user manuals have both similarities and
differences across matlelsdustidhn: campamiesved Shctnpphislistitcatstominddid fosmiahtsdnd not break

their budgets,..; (he, SYSIMLMAY sl EAAISDiS 0,003l dataases sauivg gustomization

30and it can bnrsb%nccg igh-qUality on-demand print masters quickly and automatically. When
documents h&vEctigRed daknmme s rpsnatiosab et Smilitaso BER)aRe SRABIEF IFRE AN system may
deliver new, fallydyResel R sronudas ol aitneigytdsgl heddpsteprosidusianécosiyattelivers
proofs/mgsteg%gr? thl% sformats demanded by the user's business needs. Some industries that find
themselves facm@aﬂﬁeSe situations include financial and insurance services, major manufacturing

businesses, textbocksanthpdinhinl thebnsmien govbHsaier ihadermardhthtiaibtiekst legal publishing,
airplane manyfagaideing, detense-iguaicianbiaguaad meaicesssuebas engegymetieg, and food

providers, and software 5companies. As embodied in the invention. a puplication | cument
that (1) the cIFSINTHEARESSs |fféﬁr%tn ?rglr‘ﬁs to‘i%e?%rﬁ%iig ea%ﬂlép(gg%ulr%egﬁg %ééggﬁss%e%sfﬁ%&sg ject
matter, audiemceniounpessthae(d) manbeurlisbeddntownviortdeaatiyrpisrabatriciony B BUSIREYS rules of

an enterpy iseiﬂt&é’ﬂc@ﬁl%%@ﬁl&l{?}iw&&@ﬁé@i@&%ﬁ?ﬁh@ﬂyvﬁi&‘iﬁimﬂgﬁédf%msmaﬁrﬁﬂm gr 10Internet
files; and that (49 may rﬁcur ferio ical %/ in nevxclﬂy 1Puk;)ljsf%gd f?trr_ﬂhBl}/ape&{)q{'Ei% %qué)gglagilogehas a
language proBBPHFaH B G e R TR G BT i R s R R LR B G UA G ES) Ay
publication mustapgnéges) tenitpyhilsitiationsy penfarfoimidebiiticotie yibnaeeddifareiior a

publication's gputents, theitaedes, apeRasgntehidalatinns bias: Adrpubretralaiedioukiigations that

share some amount of cantent and are governed by a 15discrete set of publication txrges is termed a
publication sef* EPR-REERES RYRHEHARN O, SBaFe R eiﬁ%wfgcﬁ%%%&%@%%’yeﬁé?/e 4 ublication
type, a stfarehiticietisseeplytivhieatinavepésiotenndibtinobiedtivoaso T oy pestinvet iretherzZnpiapart of the
same publicalign,sel ﬁﬁ&&gf@@%&iﬁcﬁ@rﬁhmG@aigu'gﬁéwsgWﬂ%&ﬁ%@rfmg&i@h@mg@

disclosures, portfolio managers' biographies, etc. Since the igvention creﬂges.virtuaIﬂ?ocuments by
using pointers P PHHHORHRHMEANEH P AP R B RS s FE RO RUPHEHHE bl fterent structural
types may shaherthelsaraenconteatioBe causdhtheniny sirio finenahl ¢zbban divd theretgeitialion of a

publication, W&ré(n%&lg p@’lographies, etc. Since the invention creates virtual documents by using pointers to
20  structural elements that in turn point to content, documents of different structural types may
share the same content.

Because the invention revolves around the atomization of a publication, work groups
responsible for different parts of the document can work on a virtual document simul-
taneously as shown in Figure 14. Document content can be created before an edition of the

25  document itself. In the serial model of manufacturing, there are frequent points in the
schedule where collaborators must meet for approvals and work group handovers. In an
embodiment of the invention, collaborators can approve the components of documents for
which they are responsible as their components are finalized and notify other team members
by email. For instance, most financial services companies assign tabular data to a product

30  administration group, checking for required language and disclosures to a legal group, and
descriptions of investment policy and goals to marketing and/or portfolio managers. These
different types of content can be created at any time and, using the various filtering
capabilities of the system, pre-assigned to one or more documents. The system thus enables
diffused or collaborative responsibility for a document’s contents, all without physical or

35  electronic hand-offs from one group to another.




responsible for different parts of the document can work on a virtual document simultaneously as
shown in Figure 14. Document content can be created before an edition of the 25document itself, In
the serial model of manufacturing, there are frequent points in the schedule where collaborators must
meet for approvals and work group handovers. in an embodiment of the invention, collaborators can
approve the components of documents for which they are responsible as their components are
finalized and notify ogveesteéanfie adeiecsigrich aitompetissmbrie/ caicspriviaitingibehied stompanies
gjssilgn tabu|%ﬂ%@ﬂ$@ﬁ&@%%éﬁ§ﬂﬁfﬁ%§%@ﬂ&fy@f@% ﬁk}@%}ag Mim;&élﬁeemgmsge and "
isclosures to a legal group, and descriptions, of investment policy and goals arketing and/or
portfolio man%’élgﬁsg.x lfﬁggg%%e@rﬁr f%’e%l?ﬁ %b"ﬁ‘f%ﬁ ?}ﬁp 8%%5‘%@%@ z;&r?ya%?nlgagﬁ(gl,aﬁesing the various
filtering capatsititisszef thet systenspréfzskignedas pripaatipn sediosihiestevTireligetedtchus enables
diffused er collaherdiveesronsiRilibeiona Qﬁ%ﬁ@&&&mﬁ@? Lithosd debysical ek=39@hectronic
hand-offs fro%one group to anot}gfr. , F%igﬁj]res 261a, 26Db, an g%c dé}pict a com ariaon between a
prior an metHSTEPR SRS EHBTERT Ofh a0 SRR RETEIRdE HREPROERTGREAs is evidenced
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recognized thaa ey e AR HaRINENY RrepasAtionscRasihatshe R dasEigyig.26¢ Swould be

beneficial. In addressing one client's needs, the applicants also recognized that: (a) documents of its

kl

financial seriUEES M STREFLTERtL AL ROBET Brledth Sererit ;280 HBBAN BHEE2% document set,
by a spéific subisetens;iy)dhiyeonedaesaraeataiizs makinipuiidateb toshatédhbmopomentsdvas a
time-consuming,, offe0 JAACCHERLG:BEQGERS: i_ﬁﬁ)&@ﬁ%@%ﬁ?&@ﬁﬁ%ﬂ%ﬂ%ﬁ hoypd,ia.qenform to legal,

regulatory, and company marketmg 10requiremen there were severe penalties upon the clients

for not publisPiAgFBIsSE dracded B3hiaie seutrs &Y plariite reingt Md gt soug dtefal and legal
disclosures; (&hscﬁtefgulegammmmedaﬁdpyhﬂﬂtpas@wmﬁm&ahmw&?mgI(ﬁ)e&mpmgmmﬂhaourcing of
fund accoumw&‘el%g(%ﬁs'rﬁ{er\éﬁ%ﬁig%o% LIS r!}aﬁfi%&%‘[ VHORSL{D60 Y PEEgQNNel were

already preparing s In‘a desktop environm or Internal reviews before being 15sent to the

composttion $E#e4BeHGUIRIEHI QB FHiSGHBINViAstd S MR A My REpbyaT denssarhasdstdy by the
servic_e prOVid&{uﬂﬂH&ﬁMﬁ&@&@[&Qﬂo&i@@,ﬁiﬁfoﬁaﬁbg aﬂh&ugih_tfegxﬁﬁﬁm&spwﬁwmmﬁ had been
submitted f°réﬁ%ﬂ%%%%&'é’”e'r%%'e{‘cﬁb%%%%%b%%%é?é@%&%ﬁ%k%fi%é?a% 156 %{%%%%{se,gﬁ%ﬁg ap,exchange of
material before compos&lllon or changes to pages could begin andng turnaround-lag V\PaS required, from

48 to 8 hoursSEHAPrENEgaRar et Fecs FIREROE FRIAIY! PREUE SO TIOBHEILR RRAPEBTOR RASESthen
publishing integdidaeg timel Rgsdhatnd lag was required, from 48 to 8 hours; and (i) the serial nature of

20  the ordinary process for producing proofs and then publishing introduced time lags that
affected scheduling for the worse. The latter factor is especially significant as the deadline
for printing comes nearer.

In addition, financial services clients are required to submit their documents
electronically to government regulators in a particular format, and this submission must be

25  made simultaneously with print preparation; this fact was another source of scheduling
problems, since there was always a time lag between approval to print and the service
provider’s delivery of the regulatory file format, known as EDGAR IL The process for
generating the EDGAR 1I files did not always derive from the same data source as the print
generation.

30 The present invention addresses those issues by completely changing the work flow
and process of document preparation, review, editing, tracking changes, gathering comments,
generating proofs and blacklined proofs, billing, and creating the print and ancillary file
formats (such as EDGAR II) of the document.

In an embodiment of the invention, the system enables important functions through its

35  encoding in XML. Using this open markup standard enables automated, simultaneous




affected scheduling for the worse. The latter factor is especially significant as the deadline for printing
comes nearer. In addition, financial services clients are required to submit their documents
electronically to government regulators in a particular format, and this submission must be 25made
simultaneously with print preparation; this fact was another source of scheduling problems, since there
was always a time lag between approval to print and the service provider's delivery of the regulatory
file format, knownfasrEDGAR ldifheproteSifimgetsdratingsthgl&dae Adrbefide dicbnataalweys derive

from the same, daga.Souice 234 Al generalan aThe esentivealianadeisssss hose issues

by completely changing the work flow and process of document preparation, review, editing, tracking
changes, gatHérhPEBRMHREMERJerabH Y brabrassl briediieaaprests /Dmjsaf ety the print
and ancillary filecidipaisfauckvatEbSaRitd)ektiepdaaunteoninclusion ilnaatdiediodiment of the
invention,the syste i rtant f | it [ r% XM Ing. this open
markup s'?andard enrgﬁefg}%%ﬁ?g}%}gé ?g}?n%?{[%gn&é?’ugn%gg% o?rrhﬁgfiégﬁ%g %I?(%I gredr?t #e%t@ﬁﬁg formats

from a single SEtaresdresuEISH B PFCEE Vet irialdHivanaHY My siHbMavs neraAtPidefices clients

can receive cemyraseshpropé pagesdnd indesmatnDdsARMd anthd-Tdillewheseittion §1OOf is

requested. X/v%l alsolguncti aasfiltering criteria in evaluating candidate components for inclusion in
e shown in Figures 2510 25. . . . -

a publication. I an embodiment of the invention, the system introduces a new method of editing

structured documentd fsrpredmens st stvraligchn atabs chantatsvrcd ond slipoimizasied click
editing. Tibe struetese-iae spneest iy Mbvidessrbediathebrialedvelasesiipnrysahavixia Figures
20 to 25. In ar%oerr@tgodime{]t og ghe inveng? riéhaeesxgte%mmiasr (g:llli?({;t-activz%lt?dtg\nq.cli%ent-. irF(r:tt%g. 10The
real-time operation %f‘/ RRe eSS R n T that matenal isnever pa%%@dwinlﬁhy%lccgno?ﬁ Axed foul' to a
printing companteatiel ¢l apsond Thrakheoisi sgaprstvhiotie e sioovaentorareepiiiités 4o deliver a

proof. The clieptaan-asnssatial kiR he fesHnenis cuienisialeat o tecii-op.addad cost
and with minimal delay, The client u ers ar in full contro(liof their W%rk nd the process. No third-party
i s t

service provid‘é’P & gﬁ’c%@%efﬁ co t ST 150 CUMent ¢ 51%%?0081; RETRAITo&Ss. There is no
concept &f PE@o@mnwr{gt@rmﬂg)ghb@ﬁgms@Qhéf here is no concept of PEs (printer’s errors), because the

data is never exchanged between manufacturing systems.

The client, using the permissions system built into the Client Interface (Command
Layer) (Figure 1), controls access to the system by setting up a detailed permissions list of
users. Permissions control many aspects of the user interface including the system options

20 presented to the viewer. Component and document data cannot be read or otherwise accessed
by unauthorized users on either client or service provider sides. Security of the client’s work
is protected from interception, as might happen in the conventional model of handoffs
between manufacturing systems. The system is both the source of content and the producer of
all output formats, including composed pages; it is a seamless manufacturing system for

25  publications.

In an embodiment of the invention, the system operates in the World Wide Web
environment on the Internet or using the same protocols on a dedicated Intranet. The cost
advantage to the client is that there is no equipment or software to purchase and most clients
have “always on” Internet access. The clients interact with the invention and its server over

30  the Web inreal time. Users can access the system from anywhere at any time of day, night, or
time zone, given a device with a standard browser and a connection to the Internet. In effect,
the system never closes. The system does not have to rely on LAN connections and thus is
independent of site or equipment.

In an embodiment of the invention, the system stores profile tables of all the client’s

35  documents and their publishing schedules. These tables also store other aspects of the subject




data is never exchanged between manufacturing systems. The client, using the permissions
system built into the Client Interface (Command Layer) (Figure 1), controls access to the system by
setting up a detailed permissions list of users. Permissions control many aspects of the user interface
including the system options 20 presented to the viewer. Component and document data cannot be
read or otherwise accessedg%unauthorized users on either client or spe/rvice provider sides. Security

of the client STRBPKIE FBEETE FRERPHALEYER BH SR st 8P HERSi A ORI AT P TRd el of
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environment @a taenradusidner Thik @W@Eﬁrﬁ@h%ﬁ@é@%%?ﬁ%ﬁé%ﬁ%gé@ﬁ?ﬁ% sharpislassssPhdvantage
to the clignt ig thatihgre igNOieaipRRNtRvaa inaie tnpuirehasacantbiitesiisiignisdissed latvays on”
Internet access, The dients, interact wih fhe invenianand.s serveLavsr30We Mieh.n real time.
Users can acteds tha syé?em rom anywhere at any time of ay, night,”or time zone, given a device
with a standartsiorofeseppitithisperified tormnengis ieprain foemeatsifbspaiintrteitioses. The

system does et 1ave-0d /Yo kAN GoNnRations anditins isvragapertde eirieranaddipment.
In an embodiment of the inventig Xsterg stores, profil tab}gs of g.{lethe client's 35documents and

n, the s
their publishifgSAiR ERTRSTTHELE tABTRELCRIL, “Sore Oth Ef s pec

R180°Store Gthér aspec s%?lfﬁe subject matter of a client's
documettts, such aghhiohppreductssisdinddesicaantidessites. ariscodeperipntdy o6 ear@Rt(multi-level).

For instance, nanyfiRanriakseeicss GRRRIIESSoBRINRIMME) Sdpdsiniea [wospesins that covers

some fund type (equity, bond, balanced, mon arket, etc.) or product line.. They may. also print
different prosffcGRRLe} Hiﬁ‘@?éiﬂf%??ﬁ?éa@l%égégrggf%fh%ﬁ%%a@ e ?&%ﬂ?ﬁﬁ%ﬁ%bﬁ%nﬁgﬁﬁ%ﬁy
managementagiieSwbknpreficatmiohes irhstuswehifaecading ifte sfestijeveribititiaben datsshustrated in
Figures 6 and 7, arerpatt of the. filiering sxsisnederepriung arasifiad coppene Msdemeartain

documents. The profile tables are reconfigurable to ﬁrgf,eet a client's needs, g%?l %Q% ta %s revisable.
ea

The "Bubines$i&iIRg 14pgHa8s AIARFEES RTom st TEIHER B RS HERLIm &Rt hfigurable.
10All componepisatitgl tatingriaties andfodtnotes)sexié e géfidentivenk g artingarfdobaiaessts, even
those comporémgﬁ}tésbt fbj%&%&%ﬂg%ﬁh&?an%ﬂ&gQ%TlE‘ibﬁf&hs@Qﬂ@Qﬁ%@ ganRemanaliadito any

P

document and, If updated, the updated component will be automatically applied whenever it appears in
a document (SHESTBERE6TS SrRREVRAEREI R Hiration dates). The system recognizes the concept of the
equivalence of compepeRtsinfetmeoitddiffesioy angerdgzgropertesat thedtdxt Thiatching topics
written g O”E%qg‘ é%r%'ﬁﬁé%% FEAIRTOrY. R QOME RIS, BASRLOINEIIAE TSRS jlferent market

settings. Equivalence is the basis for automating natural language translations and regulatory filings
that must fit dﬁ‘ﬁé‘?’;ﬁg‘-iﬁﬁﬁbﬁ&%@ &o4he p@ampgm%ﬁggye edition. Tables can also be created in advance

of beginning the document to which they will be applied. Footnotes are also created and

maintained as independent components; a specialized user interface (UI) allows them to be
easily applied to entire tables or to individual table cells and paragraphs.

25 The revision history for every component is tracked over its life, across all
documents. The revision log displays a record for every revision, to which a user can attach
explanatory notes; each record lists date of the revision, user who made revision, cover date
of document from which user accessed component, proof number in which revision was
made, publish date if applicable, and a blacklined display of the component text. Proofs of

30  documents can also be blacklined whenever the user generates a new proof. (Blacklining is a
term of art for the marking of a reviewable proof to show where revisions, deletions, and
additions have occurred since an earlier state.) »

The system allows electronic review and commenting by collaborating experts, inside

and outside the client organization. The reviewer comments on a special display version of a




Tables and footnotes are handled by a specialized management module. This 20subsystem allows
tables to be created as the data becomes available and, once complete, automatically applied to the
appropriate active edition. Tables can also be created in advance of beginning the document to which
they will be applied. Footnotes are also created and maintained as independent components; a
specialized user interface (Ul) allows them to be easily applied to entire tables or to individual table

cells and parsRiapEd PofHEYEAS BleRStORITEHEerY CSRpoRah tdhs doruaEberitssife, across all
documents. tharteuisNIBOEiGRIaYS isstecasddias psemtikavision, to which a user can attach

explanatory notes; gach [SPLISRRIEALIE RVRON NRRLWNG MBAdaIRvIRRRy RYRLARIe Of
document from which user accessed component, proof number in Which revision was made, publish

date if applicaftevmei.- I oraeldinest disPsi st thecuvsehEam e SRS o1& W JoekseeniBats can also be

blacklinesl whenayrs the tsae0806rates: e few- enf (Blaklinined s termioh asiferihgemarking of a
reviewable proof to showlwheg? revisions, deletions, and additions have occurred since an earlier

state.) Tlﬂ%oscﬁgsté coaﬂf ursa‘eféc‘tronic review and commenting by collaborating experts, inside and
outside the client ofgritaizetitionTnEgendaivario natierisoon ta wisecrllinspraiysiey icecevaaenerated

proof; they cap afachhGRAMBANSI A ANV-RANRARER dAstheH aguBeh uihasgueemmeEs Yl be tracked
as issues ne dfji'rt]%gc resgmtion. Automated view trft;l sf.ormatlito stagrle tied to requests (per(lg?rate a proof
or to publish XHEATHERICESH PSS QEH SCE PR RIS FE S BTG Hh&Sa Hocument that

S thE& SAnTedirtlat
5generdfes thetijghasedixioafme tiavoig e apmnietrd. fibehgee th antpansiictrpoitesiinthe process is

configurable ey G/ AEHNS BiddpEAMRRIAYE R G AS R BRIl oRESIoN 10 receive a
S.

such action notifications. Automatic notifications from system to user include: PDF proofs being
available, new editions of documents being started, tables having been uploaded, and 0 publishing of

documents hgﬂ@gﬁ)ﬁg@@ﬁ@ﬁlﬁtﬁ@l&#@ﬁ@eﬁﬂ%@@@nems are noted in the :

FIG. 1 depicts the gross architecture of the system and its routing through the Client

15 Interface (Commaﬁd Layer) to user clients in accordance with an embodiment of the
invention.

FIG. 2 depicts various client communication protocols, all routing through the Client
Interface (Command Layer) in accordance with an embodiment of the invention.
FIG. 3 is a flow diagram of an HTTP communication workflow in accordance with an

20 embodiment of the invention.

FIG. 4 is a flow diagram of a SOAP (Simple Object Access Protocol) communication
workflow in accordance with an embodiment of the invention..

FIG. 5 depicts the architecture underlying Virtual Documents and how they are
composed in accordance with an embodiment of the invention.

25 FIG. 6 depicts the architecture of Business Object Maﬁagement leading to the
dynamic creation of complex Business Objects in accordance with an embodiment of the
invention.

FIG. 7 is a flow diagram showing the instantiation of a Business Object in accordance
with an embodiment of the invention.

30 FIG. 8 depicts the architecture of the Environment Management system that
constructs the document environment values at any point in the document in accordance with

an embodiment of the invention.




display of components by a special mark (the revision log will document the changes). BRT_EF
DESCRIPTION OF THE DRAWINGS FIG. 1 depicts the gross architecture of the syste_m and its
routing through the Client 15Interface (Command Layer) to user clients in accordance with an
embodiment of the invention. FIG. 2 depicts various client communication protocols, all routing through
the Client Interface (Command Layer) in accordance with an embodiment of the invention. FIG. 3 is a
flow diagram of anBL - BrscoRoN HASHET0 FhATBIE B SPPSEECH R AR HRIRTAR S BBBHNHENt of the
invention.  enFiGardds Byflawsliagsam plaaagoAB-{Firpl & @hjedtweceiss Aratbodineonefitbaication

workflow in acc%rgance with an embodiment of the invention.. FIG. 5 depicts the architecture

_underl_ying VIRGA Blocuments and how they are composed in accordance with an embodiment of the
invention.  FIG.HGefficieritie ﬁ%ﬁ@&%@é@ﬁ%@ﬁj@%@%ﬁ@&%ﬁ?@é&ng to the dynamic
creation of complerBusinassd@ie6ts iPeseasianaiith drearnbodisienPobleatinventtomnt ~ FIG. 7

is a flow diagram ,showig% the i{%ﬁtantiaﬁif(?)(?1 ogn%% siness Qoq.ect in accordance with an embodiment of

the inventior™JOPIE Y HRH (B HRE RFRRRECre Of the Environment Management system that

constructs the dociifiSerit eneiflomndéssramiefesreauapiieipripiregBetiiehhan e with an

embodimentQf fag iRVRUieRive, usiib® it flow diagrancebauiog e sonstsdientaithapdating of
the document environment by the Document Manager sub-system in accordance with an embodiment
of the inventiBEHEIE: 10 depicts the architecture and relationships of the Auto Populator as it
5assenifles the firdtleditidepics Pelslidztishiwithd el réitmsbinseoféheotvdt PuBiRE 26dh's element

assembles a new edition based on a Foundation Edition’s element map in accordance with an
embodiment of the invention.

FIG. 13 is a flow diagram of a request to initiate a new edition of a published and
archived document, the Foundation Edition, in accordance with an embodiment of the

15  invention.

FIG. 14 is a diagram of multiple work groups working on the same document
according to their area of responsibility in accordance with an embodiment of the invention.

FIG. 15 depicts the relationship between elements and components upon modification
of an element in accordance with an embodiment of the invention.

20 FIG. 16 is a flow diagram showing the process of modifying a component.

FIG. 17 is a flow diagram of a request to generate a proof and the system’s posting of
physical output documents to specified locations in accordance with an embodiment of the
invention.

FIG. 18 depicts the gross architecture of the output system in which the

25  transformation engine retrieves output specifications from an output format destination in
accordance with an embodiment of the invention.

FIG. 19 is a flow diagram of the actions upon a document’s change of state to
“Pyblish” in accordance with an embodiment of the invention.

FIG. 20 depicts the user interface screen for editing Active Editions, showing the

30  Hybrid Tree navigation window, the structure bar, and the WYSIWYG editing window, in
accordance with an embodiment of the invention.

FIG. 21 is a closer view of the hybrid tree interface in accordance with an
embodiment of the invention.

FIG. 22 is a hybrid tree user action diagram showing four flow scenarios in

35 accordance with an embodiment of the invention.




map, in accordance with an embodiment of the invention. FIG. 11 is a flow diagram of a request to
create a document that has no published version in the archive, using DTD and rules only, in
accordance with an embodiment of the invention. 10FIG. 12 depicts the architecture and relationships
of the Auto Populator as it assembles a new edition based on a Foundation Edition's element map in
accordance with an embodiment of the invention. FIG. 13 is a flow diagram of a request to initiate
a new edition of a gUSliSActEMePaPRGEY SEMIHTRRR: (78 PEITRERIIESRAOIT ATRLTaRER with an
embodiment of the Jhinventar. ientidd. is a diagram of multiple work groups working on the same

document accordin eir area of respopsibility it i invention.
FIG. 15 depicts the%gz?a%olﬁs%ﬁ §a\/\%aetﬁ()eﬁ]gamng%s%%&gﬁé%%%%?ecﬁgs%a{p%ﬁQn}%%%éircgé%%??%%% element in
accordance witbcegréamisouinantspeiEmmiohtisnnPerIes: 16 is a flow diagram showing the process of
modifying a compomgat.s is Fiewkiaisaiftawndiagrasiaba fedifstitn generateinproafand the
system's postint?hof phésié:al OUt%HD docur%rLloents to specified locations in accordance with an
embodiment BFthE i RVBRHEIHIE. igﬂéeenplc’%‘s the gross architecture of the output system in which the
25transformation edging @éﬁ@iéﬁb@@%GﬁS@ééﬁiwﬁéﬁés%hﬁt‘é{ﬁeéthﬂ?lféﬁﬁ%ﬁtg‘&‘%%n in
accordance with an.smbodimenteidhe invention. FIG. 19 is a flow diagram of the actions upon a

document's change_of state to " iIsh" in accordance with.an emhodiment of.the | ion. FIG.
20 depicts the userm@f%ez%c?r%‘%% f%?pécéi w"?gs Sﬁ%t%es %’iﬁ‘i%ﬁ%, %I%qvgfn\éwtﬁgog tgf r{r]iéég%ge navigation

0 Hyb
window]the strarctgme @mmdtmvwsmmaednir@/mmcm@éwaéwmﬁv%?ﬁ%bédiment of
the invention .. ; GG &l is a closer view of the hybrid tree interface in accordance with an
embodiment of the invention. FIG. 22 is a hybrid tree user action diagram showing four flow
scenarios in 35accordance with an embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

The invention assembles and generates virtual editions of documents rather than a
15  serial document file with embedded content. A document is a bounded collection of content
intended to communicate a set of information to a specific set of recipients, whether internal
or external to an organization. In this definition, documents are not transitory, day-to-day
communications among colleagues, such as letters and memos. Documents in accordance
with an embodiment of the invention are presented in some formalized layout or format
20  amenable to wider distribution. Documents can contain, but are not limited to, titling and
other identifiers, expository text, graphic illustrations, charts, tables, internal references such
as tables of contents and indexes, and other references such as footnotes or URL links.
The system utilizes the concept of a structured document. A structured document can
be described in terms of the order of its component parts, hierarchical relationships, and types
25  of elements, apart from its literal content or meaning. There are two characteristics of many
business and regulatory documents that can make them good candidates for structured
treatment: (1) many documents, such as financial and legal documents, have mandated
content, and (2) most business and government documents follow a consistent template or set
of templates. Therefore, a set of sequencing rules and named content elements can be
30  developed to enforce compliance with an underlying standard whether that standard is
formally expressed or implied by conventional practices. New documents and components
can be constructed by following the rules.
In an embodiment of the invention, text and other components of the entire document

set are broken into small, discrete constituents of a Publication Set. Basically every head,

10




FIG. 23 is a close-up of the structure bar and editor pane interface in accordance with an embodiment
of the invention. FIG 24 is a flow diagram of various user actions that can be made in the editor
panel in accordance with an embodiment of the invention. 5FIG. 25 is a flow diagram of an active
edition modification sequence in accordance with an embodiment of the invention. FIGS. 26a, 26D,
and 26c¢ depict a comparison between a prior art method and an embodiment of the invention

FIGS 27, 28, subtic2, depipephetalye weth' Soopetation emmetid Jiedgoifedion s iasrI0maEfEger, a

contributing aytiorEediiOnngRd ﬂ)@%@%‘ﬂ%é@e@&@ﬁ&é’@ﬁﬁﬁdﬂ&m&ﬂ&éﬂﬁﬁﬁimtbheeilaﬁ@ﬂtiﬁn
DETAILED DESCRIPTION OF THE INVEV;{i N The i | vention assemgle and generates vi virtual
editions of do PATPEART ThaHOSTREE S &850 avrﬁlgr?t %a\f\ﬁ T8hbe 1a%y&)m‘.’ent R°@ocument is a

bounded collecfisnmoérgoRtentitstens ddviopetariaignieaiteaadserntinfaimedin P g ip Edifie set of
recipients; whather intespal orexiornal IRRPIeaRZalRK Hisxleliviiapdaeuments are not

transitory, day-to-day communications among coIIeagues such as letters and memos. Documents in
accordance V\}Hﬂsgﬁt’(?ﬁﬂ?)c?&ﬂﬁefﬁ‘f’&klﬁredﬁ%@mﬁgn are presented in some formalized layout or format
20amenable to wideSwdisiniptition cBoeumantthcamnidontaiihipidr deechotdiptitedtschaitiryyidadother

identifiers, eXP&&'&%ﬁé&%Wﬁ%%&éﬁ%‘%ﬁHP@&o&Hﬂéﬁ ﬁ@é@ﬁxgﬂéﬁﬁ@@éﬂ&fﬁfﬁd}ﬁ% sgibas tables of

contents and indexes, and other references such as footnotes or URL links, The system utilizes

the concept of ST FiSEHDY SRR SREREP s BHSLL T o B b EaFHER %%:FB%“&&%%W&&B‘W% of the order of
its compthentpatta: hisiasehichlaetaions higimrang wihababofmements! dpaenfrtselitéliteral content

or meaning. TQ%E%I%&Y\{Q tﬁQ%E@c%ﬂ%éﬁ%OJ &aﬂ%en‘n, contains only elements, and is the parent of

all other elements.) The context of an element is part of its metadata and is integral to many
processes, such as document generation and narrowing the field of text searches. (Metadata is
the collection of data about an element, document, et al. apart from its content, such as
15 timestamps, author, last update, publication type, context, display name, etc.) Elements have
rules, or qualifications for component properties, used to locate specific components in the
library, e.g., language must equal “Spanish.”
The invention stores the content components as discrete, independent records in
document-independent tables. An edition of a publication exists only in a virtual sense as a
20  list of its elements. The elements each point at a component ID, rather than containing the
content directly. In this way a piece of text may be shared by different elements located in
different publications. The element map may be used to base a new publication on an existing
one.
, The system manages content by maintaining a version-controlled content library of
25  components. A component is a selection of content having properties, which are key-value
pairs and may describe the component in a meaningful fashion. The types of components
may include, but are not limited to, text, footnote text, table, pointer to an external data feed,
numeric, graphic, document fragment, content groups, etc. Bach component is a separate
entity in the content library. Components may be shared among multiple publications. New
30  components can be added to the library, and new components can be spawned based on
existing components. To keep the amount of data stored to a minimum, the system may
check for duplicate components over the entire library. Components can be found using the
system’s unified search facility that can relate all system objects, operating as a query system
with full-text search capabilities. Searches can be performed while editing an active edition

35  and also independently from a publication or edition. Components also carry values for:
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business and regulatory documents that can make them good candidates for structured treatment: (1)
many documents, such as financial and legal documents, have mandated content, and (2) most
business and government documents follow a consistent template or set of templates. Therefore, a set
of sequencing rules and named content elements can be 30developed to enforce compliance with an
underlying standard whether that standard is formally expressed or implied by conventional practices.
New documeritsndiny conefforiisiots. cam e donstrndedimsissidwingy asiviasdision; ang wheaModiment of

the invention¢igxt and.other compRRsH S Hdha-nting dosrnantset arbnoken iéeaptalb: discrete
constituents of a'Publication Set. Basically every head, subgﬁggétgara raph, table cell, foomote, list

item, et al., i8RRSO e SHTAB L R T RS o WS iR T B S b1 Herenced by

document elextients, bmbﬁlﬂbl;li_mcébénmgm.is a demarcated part of a document's data having a declared

hame, cgntent type@@ﬁ%&{%@ﬁw}ﬂ%ﬁ%&hﬁ%&&dﬁdﬁaﬁ%ﬁemxﬂ%@f PRieRhelempaiscard may contain
e

other elements (child 5elements). ments may also,contain text data, entities in.?ther notations
(such as illuSPHRIREY: R A IRS e A F e ces B W A FR P 18 in SAHET R &PESE Rhildren of
higher-level m@ammmwmmnmmmmmpmmmim@m@m These
higher-level pmpaRenRdnaXhaiden gy desHelimarkuicushasfisk Fagkisey

"Contingent Liablilities.” An 10element’s context is hierarchical, beginning with the document's root
element itselPe(rliefo et TERt i§ HEIRECEISHHR AYHP T HBCTR SN EoMTARReSARPEIBRENE and is the
parent oball etherigtementgkthelaontax of @nce lemeintdsparitabiionmelaklatayariokis integral to many

processes, sych g docy el AERSLAIRN NG AARANRGIRE Sl R seRIcbRsofietadata s the

collection of data about an ele nt; document, et al. apart from its content, such as 15timestamps,
author, last UsEREL pBBRCATORIEN E B ke ARGIS P AR TR RORSHEN A SRITIBL B Gt alifications
for comﬁone@ﬁmnﬁétiﬂgmuseﬂo& lotaie appeifistcomponenis iydemlirariyatog.oféinguage must equal
"Spanish." The invention stares the, content ¢ t ' [ rds in
document-iné’é%’grﬁ%eesnatnrtéa%g e r?ne%?% (a({)g%m B%ﬁ%%%ﬁ%%?&%%@%gg \%%ﬁg%égg% 20list of its
elemenis Thenglenpibatscapiersprbiathar BE e STFHEOR Ik SRPRIIGISA CbiheRmsimgihaember of the

content group.

Footnotes and tables make up their own set of libraries. Tabular matter is maintained
as a document-independent library and can be proofed and edited separately from an active
edition. Tables in the library can be applied to any document, with a single command Table

20  data that must be obtained from third parties is accepted by the system using an agreed-upon
protocol that identifies the target table type and target document. The protocol also allows
footnotes to be assigned in the data feed. Among other things, the system is operable to
maintain a library of disclosures and footnotes. User interfaces allows easy assignment of a
footnote to whole tables or to individual table cells. Additional discrete libraries, such as

25  inventory data, can be added to the system to accommodate client needs.

The system is broadly configurable for specific deployments. Deployments are
specific configurations of the system supported by object tables, properties, rules, and
routines based on a user organization’s needs. Certain behaviors of the system may be
configured as part of the deployment process.

30 In broad terms, customer business rules and data may drive the distinctions among
publications. Organizations may divide or establish ownership and responsibility for
publications along division lines, product lines, target markets, national boundaries, areas of
expertise, and similar considerations. This data can automate certain document authoring
processes, but to do so it needs to be captured in a structured format. Consulting structured

35  data of this sort can be used for such tasks as: determining the subject matter of publications,
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content directly. In this way a piece of text may be shared by different elements located in different
publications. The element map may be used to base a new publication on an existing one. The
system manages content by maintaining a version-controlled content library of components. A
component is a selection of content having properties, which are key-value pairs and may describe the
component in a meaningful fashion. The types of components may include, but are not limited to, text,
footnote textgtabieinpaixtemtbramexté sk et dofdeRnamddive, lgrsp Hetsradunenidat fragment, content
groups, etc. g0, AaMRONGRL (5 RAERALBIGBNR g cRRlENLIDiRN GAmBRIARLS @AY ibe shared
publi

among multi cations. New 30components can be added to the library, and nﬁ\é\égomponents

can be spawhedvBissig BPLIAHFLE CHTHFD REISATT SOk GRE HE TR EBTHAARSEIER 1E°E minimum, the
system may sheck g dpticalidiagniponentsrey éstthetetitiréatibsarnnaCbepenehtscarepeatound using
the system's.upified search facili r a ' iNG-a8 &AHeRegystem with
full-text garé%%cgsg%ﬁ%gs. %glgrc ﬁegg c%e%%r&%%%%g %ﬁ%%ﬁgﬁ[ivezditig] gng also
independentBpfrbih aUsEDIEETRSS @%éﬁéﬁ@@%&%ﬁﬁéﬁs also carry values for: when they are
effective, i.e., whenrthey aam befiistilsetdnapyedictiaaatitioroafiguehentantdétobipexpire, i.e., are
no longer (o B Rar ot Ay aclve cion A AUl Ul inragled Jon svspy aTRRYASRA ARAUING he

creation date, creator, ﬂjepdga?]eus ate, update user, revision rationale, and blacklined chan%egs. 5Content

groups may Kerbomeeniedlawingn frraral SransamplEhreiefBraoninepdrs carRe S RARCVERSions may

represery difigrencas prpiak iagHAY e RUBSpacHic sYdudingeranct tonstdddargeted for
regulatory or busintess urf{)o%?sf SUFQ&? addressing different market segments or covering different
product modéfE-BHER MhftiEie Versions hay be related in some way. For instance, each component
may cover the sam&subsjebrdimsninf thobe wiitte saphPehiferion I8Agh SHET6REEVePIaWs in different
regions. Like aRy-Qther SompeneabiscGomepiiauBIRaytmesis awiqiapatiasebut it does not have
its own content. Rather, content graups reference several other components..The con group will
supply the COTTERTR T 636 |‘fsa§%0r?%ﬁt§§élﬁ S a%%e SR e &ys éﬁ% Se%\%/)gigé?%fhn ﬁé)ogégggérties and the
environifent. tRommpperemt Vedicis smayilanstrd gy scwadRierataires e BhwstiterieRressed as
having a strogg.or weak #6HERdeBE S AmERe PiiMasy JeemberQiih e cantant goauint set Eo@iotes and
tables make up their own set of libraries. Tabular matter i% ma%lntaine as.a ument-inqgg)endent
H‘i{‘&}@é lical

library and cV B IfSGk BAHE %r‘}ftgff/eﬂ'to HAlEsdton T4 %sefns%aéeﬁ%rary can be
applied to anyubdicatinenttwith a single command Table 20data that must be obtained from third parties

is accepted by the ystemesiig.an agresdnnenaratecatithaddentfiemibedamasitable type and target
document. The protocol also allows footnotes to be assigned in.gne d%tagli‘eed. Amfong other things, the

system R op TalermBaifiaiics MhPaisr &7 HEERSEAPS S HtPFSISTHORS VISR Y TRERSEEs allows easy
assignment of@fgginate tactidoli tabrkasigedolonuivdu R tab s icmsdditieheddignetudinesiies, such

as 25inventory, 1213, 631hs ARG R SRR IR ASER O oRLAGRESdon: Hystern i
ra

broadly configurable tor ngﬁecific deployments. Deployments are specific Cfnfigurgtior;,s of the system

P .
supported by SHERERHRS: Jrihutrsedssde SR PBLA A8 K BB 8H EniF8tiof's needs.
Certain behavitiswokthatpysteninay: bengmnfiguracasapafoahthedepioynaciinsrodeksplace.

25  The consequent side describes actions to take for various evaluation results. For instance, in

the case of a translated document, the publication would have a value for language, inherited
by the active edition, to set the language property value that all components must match.
The system does not store documents as text streams but as pointers to elements in the

structured document outline. The elements in turn point to specific components. This

30  organization facilitates non-repetitive storage and, most importantly, can accomplish
automatic updating of every publication that points to a revised component through its
elements. Both elements and components have attributes and properties (respectively)
containing values that may be mapped to specific publication/active edition properties

according to a client’s specific business rules.

13




30In broad terms, customer business rules and data may drive the distinctions among publications.
Organizations may divide or establish ownership and responsibility for publications along division lines,
product lines, target markets, national boundaries, areas of expertise, and similar considerations. This
data can automate certain document authoring processes, but to do so it needs to be captured in a
structured format. Consulting structured 35data of this sort can be used for such tasks as: determining
the subject matter afyliblitaiions thegeneratingteditans Hdiats gttt iortfactuBd doanadite links,
g AR UAIEI S Ol AR COmRRASAL PGl SIRR AR Fliag, gad fesoning
variables, To avoid thé nee o write custom programs for each client, the system has a generalized
methodologyi¥sBtifishi mpnemueradag Hatat sEucke dBigtsetnihy doswsatisarsierintidsaficd sinto
many base fupadpoplities of dbassysiensdilaieihied may be configurable at deployment and has a
user intetface (U for \ipdating (e, dalay . p,ceSrstem mak s cient:snegils date nat
configures as business oebjec S. Business %jec S udt ESROrm to OHE of the business o ject

definitions thatearentietopleabedepianvisnsatiow fbediborical NewrsiiorriifRasgefidrissdiseludes a

name for the pdieekivne 18a0ssa:5R4:0f inrapatitsdhat layvafluence the content of documents or be
used for text generation ot variable reso utian. IE an emb(% iment of the in qti?n each publication
? I of

e
has an environmen ,‘%%H%%g%é%%ﬁ %ugiﬂ%%%eogj}é%tléseéh epsl’.}'lﬁﬁ%ﬁ%neé%ttn Sutes’with the
document. Tistemauiroam dirouanthemadsosiatechentaianyelevetentraate plisiedition isessonpriesf, right

down to}35 the emRoReR-IguRld RisieRVRNBeNiaRR-accURLatian efivalkes hal aigdnherited from

parent to child gbject. For instance, if an active edition has no specific envi ent t the edition
vel it wouldT e R HR BT AT B HSHT G fa i S AT ot i iation set

Document objettpertingsuabiy asSpdidteeddittuosagetules, which evaluate 20environment variables in
order to take actionsy ueh 8§Heeging WHIFbMES oA RSP BenRALLA ReuAe ) adiansiated

document. Rules are statements that reference bugciness object and attribute values in the local

environment. el EHS Gedrsl AR RSP TSR Bipten o mildng it Wde sets out a
conditiofSthakditist dfalyatentoottenetiao bethepdisel satisfha fvahdetion ediparatisedcsistdniient for the

consequent agfions o take Alage 2. Jhe-goRse uentsiderdesarines,actions tajtake,for various

evaluation results. For instance, in the case of a translated document, the publication would have a
value for landiPsyEmiarrasrBIPlFRaR HOS BERIGH S TR B AN EaB R rEpEg aRIE S all

components padBtaeateft.in the publication outline to ensure that it still conforms to the current business
rules and publication environment (Figure 13). If business objects and rules have changed, a

20  particular element may no longer belong in the publication. Rather than omitting the formerly
valid element, the system includes it with a soft include status, which represents an error
state. All such soft inclusions must either (a) be deleted from the edition by the user or (b)
have usage rules changed at the appropriate level to confirm its appropriateness before the
edition can be published.

25 An example of a change in usage rules that would invalidate formerly legal elements
is what arises when a financial services company splits its formerly unitary prospectuses into
separate retail and institutional publications. The business objects would be updated to reflect
this change; therefore, language specific to the institutional investor would no longer warrant
inclusion in a retail Publication. For the retail prospectuses, the system would no longer select

30 an a component with an “institutional” property.

In the assembly process, the system evaluates element candidacy for inclusion. A
candidate element is an element that wholly or in part satisfies the requirements for inclusion
at a specific location in a particular document. Candidacy is evaluated from the most specific

to the more general, that is, from satisfying the most rules-to-property matches to the fewest.
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The system does not store documents as text streams but as pointers to elements in the structured
document outline. The elements in turn point to specific components. This organization facilitates
non-repetitive storage and, most importantly, can accomplish automatic updating of every publication
that points to a revised component through its elements. Both elements and components have
attributes and properties (respectively) containing values that may be mapped to specific
publication/aStive editipmgutaperticissaoep feing tiral cligolis spebificlimsirgsssndikesylt in nPublications are

the parent of al| g3 ARCARG LAY RENRH Y SHEHRgd document definitions, called publication types
in an embodiment of the invention. A‘publicaéi?cj){]&)ty e is instantiated in memory as a document

structure (Figure 5) RSB GRIEAP YR COTHR LR F¥ <R SR URSBLBIIEBPAI ORISR REFY Ritions (Figure
11). 5Active editigisiidsichibase pidslivagionduite:a revisable state, are assembled from the elements that

reference com ponegtq@qgg}%@%ﬁ@grmcﬁ\lﬁ%@gtgé«gcgggm%ﬁgnqgﬁi@r&%@ggr@mgxisting editions

residing in the publication archive. Every time an active edition is opened by a user, the system

gathers the IBHSTEISS ML RIS BAt HEMtROTHIA SUALRY R (R TSRS 2The edition is
assembled lfpexifibedtyntivaesioteddementitingraskambysigahsiteamnh Thesaditiahiexisisnas a serial

entity only W%smt; %auv%ﬁﬁggép oggé&@gck%%t@ﬁg@eés%iﬁsﬁw%@m@r& wAha REoRfiERGAR | file, web

posting, archive of [ cument, etc. When the user begins a new edition of an existing
publication (EfGUFEDE SyeqHEs yatBrtinay retrieve the last edition, now considered the foundation
edition far building theBnenedaagitonldé anyeopspenavhhatdechdlpdaBasionadie foundation edition
was archivedy {16, URI0-4518,COMRONENLIS INSPIRAIAtGS RYISTRTENGE TS Bark ale system called
the document manager 5%?egates ocument gsse‘m ly to the Auto opurfclan%r, w %(1:?1 reevaluates each
element in thglighteaBhibiiipeore disreitcaditisn PEBATIMS to the current business rules and

publication environmeridsige evahidfduisine 53108 otistaadiistayer changedianpadigylar
element may no | belong in the publication. Rather than omitting the formerly valid element, the
Cyetem inch R e B e e e R O O nclusions
must either (d)dbigibdibted wolenthe sandstebpinw uté bebisinaot s ageirylaslatmagewithithe
appropriate lgygl 4o confikmdgsidrpropriateness before the edition can be published. 25An example of

a change in usage ryles that would invalidate for&]%%l}/tle&g %erga?ntg IS what arises when g\efinancial
u

. Ru %s at co onentts must conio 0 ita 1tve Pr%)frtles 1n_order o
Services company s litS ItS Tormerty uni alry prospectuses Into parate retal and mstitutional

publications. dthebir Einasiebjeoteneoiitd etitigpdated to reflect this change; therefore, language
specific to the institienakimwesiRtvasibnenlongssonai Fhinglusiaemindis il Mukligation. For the
retai pragpeciysen, s syaiEroud 1o longey select 3021, 2 companentuvi an,Tusdonar
property.
and French version of the same paragraph could be accomplished with this mechanism.
When the user begins the very first edition of a new Publication (Figure 13), the
system may follow the methods described above to determine candidacy of elements and
components. If, as may be the case, no matching elements are found for a location, the system
25  will insert placeholders for required elements in the edition, following the formal structural
rules of the publication type. At the least, the edition will consist of these structural
placeholders. At best, the edition will consist of all of the qualified components in context
that exist in the library and placeholders for required content that does not yet exist in the
library.
30 Underneath this whole system lie structural maps of a company’s documents
developed by document analysis and/or formalized descriptions of an organization’s style and

business rules. These structural maps follow a standardized syntax for describing documents

generically and may use XML Document Type Definitions (DTDs) or an XML schema.
35

15



In the assembly process, the system evaluates element candidacy for inclusion. A candidate element
is an element that wholly or in part satisfies the requirements for inclusion at a specific location in a
particular document. Candidacy is evaluated from the most specific to the more general, that is, from
satisfying the most rules-to-property matches to the fewest. Some component properties may be
required matches, such as language, and result in no candidates being returned if no matches are
found DocumefihaStacnbtyBerdeditiedlénidnizahie document environment system based on multiple
[gfnss I:I Fﬁ: ggf; ?ﬁ%ﬂ@é}iﬁ&'ﬁa@%&%&@g&tﬁEﬁ@&%ﬁ%&mm@a%ma%bmdmmmﬁﬁu, qualified
nts, beginning from the Root Element).or in. a relative way (reference upward to a
specific pare‘???E%‘HYe‘?ﬁ‘f}%%Qééliér‘flu%cﬂff“%e%n%e%ab%%%?f&?ﬁuostnrhag?’cﬁs?ﬁset% %&%ﬁﬂgﬁg%ﬁ?gn point
))XML-based:ditles santoorisaimtie asseitshy o & memuclvikhiovasiaealtemitibarby requiring
specific strugiyrgg, 4b)s RURINGER okiast Wes,A0dinrepaies) yatusladioshedaealsnvironment.

Deployment-specific business data may dictate that specific content may be eligible or ineligible within
the scope of HFPRIAGAETIRISALGS PRPRGd reduymey RtRET Vu%lf’@%lvt?ﬁ WETaED é?tﬁ’grgthe
element or bedlidiredelement and its parent(s). Sectional switching of environment properties can

determine eliibilty, gt ASiRRIGIRNObC ANSREAHAOY FAMREALIEL bR Sethiacol a particular

language within part of an active edition. ) Rules that components must conform to certai
qualitative presifestirarasrte M EIRFABIGDHRH SR e 2SR CRiFahm t%eré‘ﬁcﬁ'ﬁ?ﬁ%ﬁ?c "

supstitmtton Qh&necRen p@a"@ﬁﬁnwt&ﬁmam@MGnﬂigeommf@ﬁ ansthepaR0bwiched dnndertaimenvironment
variables. Fog examﬁ'%'gglét %ﬁ%&% a%%gﬁs&%I%Q%'?&@@gc!f&%%%?Jﬂ@?reé‘em@d%@mparagraph

t
coulql be_ accg%lpaﬁ% ed w IS mechanism, When the user begins the very first edition of a new
Publication (FhgUrectyddie &sehibaiapremenetrciin dRett Rigs s do & 5 Yetermine candidacy
of elements awdmwmg_nts. If, as may be the case, no matching elements are found for a location,
the system 25willinsgrt placehplders [RCIRAAVEH AR iuibg-coHap siRliamna hedonTe!
15  Figure 20 that may consist of three main components: a hybrid tree 10 which is a collapsible

tree representing the document's structure and may be placed, although not limited to, along

the left side of the display; an editor pane, editor pane 30 where the editable WYSIWYG

document is displayed; and a structure bar 20 for graphically displaying structural

information about the content in the editor pane. The user interface may also include a toolbar
20 40 with various control buttons and icons.

The hybrid tree may be used as a hierarchical navigational tool that represents a
document's structure, plus any “required-and-missing” structure as defined by the document’s
specification. The hybrid tree as shown in Figure 21 may consist of container nodes 11,
component nodes 21, ghost nodes 31, multi nodes 41 and error indicators 51. Container

25  nodes 11 may represent structural sections of the document. Each container node 11 may
contain a number of component nodes 21 that represent the individual content pieces in the
document section. The hybrid tree may be used to select a portion of the document to edit by
clicking on either a container node 11, or a component node 21 at which point the editor pane
is populated with a WYSIWYG rendering of the selected portion of the document. The

selected node will remain highlighted indicating the currently selected document section.

W
[am)

Ghost nodes 31 may represent portions of the document that don't yet exist, but are
defined in the document's specification. Multi nodes 41 associated with a ghost node 31 may
signify that the specification allows repeated instances of a component at the location. An
error indicator 51 may be displayed in conjunction with a ghost node 31 to indicate that the

35  specification mandates the existence of a component or container at this location. A user may
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rules of the publication type. At the least, the edition will consist of these structural placeholders. At
best, the edition will consist of all of the qualified components in context that exist in the library and
placeholders for required content that does not yet exist in the library. 30Underneath this whole system
lie structural maps of a company's documents developed by document analysis and/or formalized
descriptions of an organization's style and business rules. These structural maps follow a standardized
syntax for dewisiiirsléos e Aeoyeneirdng embnelpiisedemit. phchshler e BEEMRASRE (DTDS) or
an XML scheppeopintelnpdreature Bar Editing Interface The invention addresses the need for a
user-friendly editor;lfﬁ: stryctured gocu 1.entst es eCigJJgSegg inni%%L dé)scS rpen;[s.ptl\%ﬁggg%r objection of
many users to prio SStoas Bfe ﬁ?nlélsltzreu%tﬁ)?eén ocUmMEnts Was either t zﬁ;{aslto much. knowledge
of the markuphSphindiplebans desqulresdito wseetisabpstbencatisniicnetsapghyseLtaelse adisiucture was

displayeg thaf %iﬁ&%@ﬁiﬁaﬁ%%@mvﬁmmg%wa@ eniydissRvemtovhenThesmatitebaas
validated. The solution adqpted bg the itnvenC{i%m 5 g%)lft(gupr sent the %&)cum%tv%ﬂline as a hybrid
between a pald I RANA HHLR SERPEE TS GO BERR e R ng'fLOthat the user

e actl
has a sense mfifenppindontkiriazahi2)totsentegdionh ey stustatd bl anionateresifiédcin the

dhocume“t mﬁ{&&éﬁaﬂwﬁdéﬁﬁwfﬁkﬁ&@%ﬁm ! kgt &%ﬁﬁ?se%svﬁ%&g @%ﬁgg@oTh samfeedited in a format
that approximates the typeset page (hereinafter ter " ").. The present system's
document edifiigOGLEEH THeRS %%eélgﬁ‘ggﬁﬂﬁé 8%?@1%%%%%%%%3@9 tire 20 that may consist of three
main cdfiponents: Alihgdl tres WOrdrhicteisoas dotiditsib keittee ircp B SRR tlvevitoomerénibssstructure
and may be e alhonghagkimie p,alond e sl sidR akibe isa: ARsdior pane. edor

pane 30 where the editable WYSIWYG document is displayed; and aistructure bar 20 for graphically
displaying strtf4ilienaHothsation BEBUHE- cafiteh it tﬁaréﬂétaﬁ’oﬁﬁb‘ﬁ%é FRETSEF FHEPR S HSY also

include a toolbas the benefits of WYSIWYG editing. The structure bar presents information that is based
on non-visible (and therefore beyond the scope of WYSIWYG) structural elements. The

15 structure bar 20 enables manipulation of these “bracketed groups” as a whole, unlike the code
editors utilizing bracket displays.

The structure bar 20 enforces a clean and complete integration of structure and
content. This allows contributing content editors to work in the familiar environment of
point-and-click editing, shielded from the complexities of structured content. Structural

20  changes are made simple with the use of drag and drop insertion, reordering, and deletion of
componernts.

The structure bar 20 is presented in a vertical orientation, to the left of and adjacent to,
the presentation of the active edition 30 being audited. Each component presented on the
right, has a corresponding handle 12 on the left. The handle 12 is an iconized representation

25  of the component 82 that may allow direct manipulation of its associated component. A
handle 12 registers vertically with its corresponding component. To remove a component, its
handle 12 is dragged to the trash icon 72. To move a component, its handle 12 is dragged to
the new destination in the active edition 30.

Additionally, containers 22 have representative handles in the structure bar. .

30  Containers 22 represent a section of the active edition. They are represented graphically as
brackets containing the handles of the components 82 that belong in the section. The
container’s handle may be manipulated in the same manner as those representing standard
components. The effects of moving/removing this handle is reflected on all contained

components,
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9040 with various control buttons and icons. The hybrid tree may be used as a hierarchical
navigational tool that represents a document's structure, plus any "required-and-missing" structure as
defined by the document's specification. The hybrid tree as shown in Figure 21 may consist of
container nodes 11, component nodes 21, ghost nodes 31, multi nodes 41 and error indicators 51.
Container 25nodes 11 may represent structural sections of the document. Each ca@tainer node 11

may contain a nurBEPBe KoHAIHEREHSILY SntRRCTrEBHR R RS TR RANOR: E3NtEAEFeces in the
document sggliopd Thadwhsddseemay beuseddaseleats? poctioniofth witkurthenttoedit by clicking
on either a cqntai ode 11,.0r.a co ent e.2]. ' qigt the.editar pane,is populated
with a WYS?@\'/%%%{h%Segrﬁr?é %fl Stﬁéé%%??&ggep%r%%% cc)i% %ﬁgég%%ﬁl&e&nt. 'tlt'hes a\’“:’»Os_ele%:tec!, anode will remain
highlighted ivdivating ldmotfermoy wetdtion Hsdumereerbidndraeed beisesd $iHEl R present
portions; of thesdocumentsthat don't yet exist, but are defined in the document's specification. Multi
nodes 41 associated with a ghost node. 31 may signify that the, specification. peated instances
of a component atng ﬁ%%g%. aﬁﬁnegr?glrt?ﬁ3%%8?%1%‘&%%)%6(%%&%%%acl%%é&)rggﬁ%(]r%vyith a ghost
node 31 to insligatectisitthe Wbipeciivatomhtamiatesrtieor disie hridotasesfPsh BN EsH ontainer at

this location, £ 45efomayn aulicibs asdress tiiseroeby chigkingionitiaighastanodecitioghich enables
the addition of an appropriate Qomlffgnent. The system ma %@o utilize a t gl known as a structure
1 etween ¢o thata

bar as showR I TGRS PP HEGIRS D 4P SEHBIG B LRSS conceptua g_ﬁe organizational structure
of a active ediiest Fo3Bewitiwsepaiffecting thesw\ivsiivy tnprescimatioiberawaiatietiition 30. The

structure bay, 20 facilitates manipulationnqiihe Asiive BIilipnsstrusiyes fhroughéaordering, moving,

removing, and insertin%\cgﬁn;}ponents and sections. The structure b%r ZQfmgg/ rtaclfcio ga iIiItnaate the
accessing/upARRABCB A RH AN S e TSR S A 0 B R RS T RS E SioRCrtieat de iciencies in the
active editiobe38sitatiledarivesh ltyese Xdp sotemand kb gis AvpsDRBRPpIOtESAAETlitate editing in
a WYSIWY%@Q ig%égﬁgﬁtéaey do not convey information about a documents conceptual structure

and its rules. Additionally, there are many XML edgl%ﬁ_that facjlitate stéu%tyratl docgm tisediting, but
they ladR the benefREIGPFVRINAEBARHYTHEHSEHRE BAFDrRSSREHEPIE  That Is based

tool tip may contain basic metadata such as, but not limited to, the component's XML
tagname, and display name. Double-clicking the handie may cause the full component
metadata panel to appear. This panel may display and allow a user to change data pertinent
to the component.

20 As in the hybrid tree, missing component indicators 32 may be displayed to mark
locations of the active edition 30 where content required by the specification is missing.
Accordingly, the user knows that an action must be taken to meet the specification.
Additional information regarding the nature of any error indicator is available by clicking on
or rolling over it.

25 Figure 24 is a flow diagram depicting possible actions that user may perform while
editing an active edition. The process begins in S100 when a user may select one of many
actions. For instance, the user may choose to edit text on a screen in S110. After which, the
WYSIWYG view of the text is editable in S111. After the text is edited, a user may hit enter
in S112 causing a pop up window to open in which a user may comment on the edited text in

30  S113. The user submits the comment in S114 and the edited text and the comments are
stored on a server as new revision in S115 and the process is ended at S170.

In S120, a user may grab a handle and drag the associated component to a different
Jocation. The system then determines if the new location is an appropriate destination in
S121. Ifthe destination is appropriate, the component is moved to the new location and both

35  the active edition and structure bar displays the component in the new location in S123. If
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on non-visible (and therefore beyond the scope of WYSIWYG) structural elements. The 15structure
bar 20 enables manipulation of these "bracketed groups" as a whole, unlike the code editors utilizing
bracket displays. The structure bar 20 enforces a clean and complete integration of structure and
content. This allows contributing content editors to work in the familiar environment of point-and-click
editing, shielded from the complexities of structured content. Structural 20changes are made simple
with the usetlef dhsigation iy inserndrestherdbengnamPHdiatimerebiifdtents.  The structure bar

28_i_s prggebnted inﬁg@g@g@h@ﬁﬁﬁ&@@% o thendeli ofapehadiagens tae thetpresertation of the active
edition eing audited. Each compon resented on.the ri as [ 1ding handle 12 on
the left. Theaﬁ%i’ﬁlﬂg’%l‘?@pgﬂefgdﬁirzeég ‘r’g%%(g%ﬁgt%%vﬁg 6@‘%&%@%2%@%@%{3 t a%?n%@gallow direct
manipulatiomedits £330 ciatew shep rearempehen di sctipinshis thpereicailipvith ftéedrresponding

compongnt. 1o leMoyeRcanpenent ity handle.d4slrrageguiethatrashpsamisddd @ move a
comppnent, its handle 12 is draggeﬁjgtﬁ tge new‘dgitggation in the active edition 30. Additionally,
containers 29SREVEG&HRESE MR Hind HA R Stdcture bar, . 30Containers 22 represent a section

of the active editiofh¥ hey mry nipresentedigraphipaliyrisohackéns eaitierrimd e n ardRiaof the
components,82 that elong in. the, sealion:Ehe.comaineashandiansawhgsmaniewateddsrthe same

manner as those representing standard components, The effects of moving/remoying this,handle is
reflected on B S GheAiPRRIUE TSI AR sars digrleena Bl BN APORE 8 %l}gg!c;)s’n (gi%{lgr%ﬁrﬁ%m the active
edition] {ts handipisteraggedotesthe inhiicaiaiza sEEctioves madsribonempeRuricdispibied B2 within the

acive eciion 3045 1P 1 PHASE40 1 ESHRSAERNALEIY the edior pare. To nsert

component 82 into the active edition, the insert icon 62 is dragged to the desired destipation 5in the
editor pane,  TherdweicHaEsEacdh e BRRSprRiTd Ui ?83’885%‘&’&%?‘?51'%3%5%%? fove
component @giag. dVhidchantRMmpdnEnt 82 r insirtogbox62iispeingiu fA§jedovdretheenwdye

edit the metadata associated with the component.

15 A user may also want to toggle the structure bar on/off. If so, a user may click on the
structure bar toggle button in S160. Then a determination is made in S161 as to whether or
not the structure bar is visible. If the structure bar is visible, the structure bar disappears in
S162. If the structure bar is not visible, the structure bar appears in S163.

Figure 25 depicts an active edition modification sequence. In the sequence, a user

20  modifies an active edition in S210 using the editor user interface. In 8220, the system
notifies the server of the above modification. In 8230, the server performs the modification
and sends a snapshot of the modified active edition in S240. In 8250, the editor displays the
modified active edition.

Figure 22 represents the possible actions a user may perform in the hybrid tree. In

25  S305, a user selects an action to perform. If a user clicks on a node in S310, the editor pane
displays the node as the highest level and displays all of the content in the node and its
corresponding sub nodes in the active edition in S311. If a user clicks on the expander tab of
an expandable node in $320, a determination is made as to whether the node is expanded in
S321. If the node is not expanded, the node changes to an expanded view in §322. If the

30 node is expanded, the node changes to an unexpanded view in $323. If a user clicks on show
display names in S330, the system determines if the display names are shown in S331. If the
display names are not shown, then they appear in $332. If the display names are shown, then
they disappear in S333. If a user clicks on show tag names in S340, the system determines if
the tag names are shown in S341. If the tag names are not shown, then they appear in S342.

35  If the tag names are shown, then they disappear in S343.
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edition 30, a line may be drawn in the active edition 30 indicating the currently selected insertion point.
Insertion lines may be drawn in the space between components that are 10closest to the mouse
pointer. As these insertion lines are drawn, the container 22 that contains the considered insertion
point may be highlighted. When two adjacent components have different parent containers, the
necessary number of insertion points may be available between these components, and for each, the
appropriate parerifimgProofiSiaier Reipwd wigh AphistcIHREMIPYSHBUSse over a handle may highlight it
and cause a tool tigito ARRaak Tk daQkle: BaYsaskeI thbasiey Rathdatavstchasditiohnot limited to, the
component's XML tagname, and displ ame uble-clicking. th se the full
component RIBEHLE bta‘ﬁlg%%iﬁtﬁgﬁe{%\ﬂﬂ%dﬁasﬁé Qﬁ?’a‘f/aai%%fgg/aggﬁdg E?I??nga%} erst%ﬁghange data
pertinent toittventiom pgnenftis20natinrehissoylstionteééradistiveEddinp shepRim dicimsi<s 1 Ay be
displayed tomark locations,ofibe aGtive nditor 30 whare eontant Teeuied by haspecification is

missing. Accordingly, the user knows that an actigg mustd e takgg itv°e~ eetatrg%wsﬁgﬁg. tion. Additional
information PEYATERRA GAThECRERTE BFOSh G RorTITdiEI i AV IE By tlicking on or rolling over it.
25Figure 24imadidir slagianoeizioting, pessitiVabtiorfdiransise piviagopErdphaiwRNéediting an active
edition. The process ?%?0%15&8%‘963‘?%%%%&%@%%&%@& BRpYuae ieRrkomipsiance, the
user may choose to edit'text on a screen in S110. After which, Eh WYSIt\N\{lG%i%V\é‘QJ the text is
editable in 91T0thfidPimatied RUEHRERL BHES WY OSSR REHSNG 3 50p Up window to
open inovhighoafuser shay-dqmusikrtobetvaedit ditaxt inB0SLLS! Theptgepreabrfikethefcomment in
S114 and the edited text and-the COIPANES Ae SIRFRH AR AReHBlaRNEWIS visier iR &l and the
process is éhded gf%l#fﬂ%?n%l%, a useqr) may graff)) a handle e?ff% drag the associated component to a
different loc&#B¥s. FFPRESSystem Men determines if the new location is an appropriate destination in

S121. If the destinaﬂg@y@ﬁeapmmiabeaﬁhﬁmmdmudﬁsmnmmefmi@}&@ﬁeh,aﬁﬂdl%th 35the
active edition,and structure bar,dispIaws e AempORSA . HG-8eH: 5o RiahBahy! can

15 provide comments electronically; their comments can be attached to any point in a proof and

are tracked as issues. Company users can respond using email or the same built-in
commenting facility. During the review period, while reviewers are looking at a frozen
proof, users can continue to work on the active edition. Rather than waiting to begin changes
in response to reviewers’ comments, such comments can be worked on actively and

20  interactively.

All comments are entered into the issue tracking system. Issues track comments and
questions regarding content, component currency and applicability, versions, policies, etc.
Issues may need to be resolved in order to publish an edition, to initiate translation or
Jocalization of components, or to set broader policies that may affect multiple publications.

25  Users may assign a priority level to an issue; each level determines the behavior of the
system, depending on deployment configuration. Issues may be assigned to particular team
members and are tracked as to their status. Possible issue states are: open, amended, resolved,
and deferred. Issues may be posted by users or be invoked automatically by the system in
defined situations, such as when a component has passed its expiration date with no new

30 component available. Some issues, such as missing translations of components, may be
resolved by the system with appropriate actions on the part of users or another system

facility.
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the destination is not appropriate, then the component is not moved in S122. In S130, a user may
grab a handle and drag the handle to the trash icon. The associated component is removed from the
active edition in S131 and a determination is made in S132 as to whether the component is required in
the active edition. If it isn't 5required, the process ends at S170. If the component is required, the
component node is dlsplayed as ghost node in the hybrid tree in 3133. The user may also wish to
add a component tOrtneldroihdadginein 5140 by grabbing the add component icon and dragging the
icon to a desired |O§ﬁ\él%ﬁé{ﬁ% Qﬁx@%@\@&@hﬁﬁ@ thatSiddubiighep ipavinaddenappesrs displaying all the

appropriate components for the desired 10l catlon for auser 10, I 1 f geselectlon is
made, the cc’i’i‘HBbH%%‘HEe& gﬁfﬁy&ElW%eg‘ac Seg%éjfl fion on, t?t%"ﬁy% %tggéd&a%t eagtr%%ture bar in S143.

If a user warfistieeditithéuniotatiptadiss oviagsdanithis @@ﬁﬁ%ﬁ@ﬁt SiBRS [RKSh eI Bick on the

handle i S160, AneRLREirloa-hex MikaRPRRLISLEL Wheriauser may edit the metadata

associated with the component. 15A user may:. a(iso W%] to to I?}}Qc% 1§ster:|‘fc {1% %@ al%rl{ﬂ& If so, a user
may click on the strifeRH& 98 ARdJeTa BHIBHIR ‘BI85 Hmpg{ &rmination 1S made in 3161 as to
whether or ngidklﬁl$ﬁrum:brazhamssemtmlgnIéﬁh@ﬁmaﬂsﬁ@b@ﬁ@%ﬁb‘éIﬁi%vﬁﬁﬁ&ﬁﬁie“ﬂé?}ﬂ}i’ééppears in -

5162. If the structure bay is o Visiblg, DS SGHURSDBR APRBaKSINCRHSEn Figstien 2atlepiotd an active
edition modification s sequence. In the sequence, a usiéé%%(})grg%dlfl san cliye edition in S210 using the

editor user integadelRgLEse tﬂﬂf@%@%m Sl A58 B¥s e modication. In 5230, the
server perforgygithelmodificasipirandiaendsadsnaibehot Githes. bl é@w@leawwglﬁfsmo 1n S250,
the editor disp| rﬁ%(g rz%ge'flree c(’jflrf1 %g%o%’%p%gﬁtég’W@'%@&%ﬁ?%@%@%ﬁbﬁtﬁ@tﬁh&@ ActBMS/aouser may

perform in the 5, a user selects an action to rformfhlf a user cl r click S on a node in

3310, the edistrpapIEioNS RS ETE FHORS FEME 1GRERFIEVEP s ﬁlgyg & SHHhe Content in the node

and its correspprdingrpebenades iavherantiuededitibniénehddtid enugberalickben. the expander tab of an

expandable node in 3320, 4 é%%?x aton &E%@Qt?oﬂﬁst&w%@ﬁglﬁaﬁmd@sﬁg%mgd@& in 5321. If the
a

node is not expandela eno nges to an expanded view in S322, If t% % node |§nexpanded
the nodéchafiges thisis likexpaiadngiess rf Ss2EMPxYhP EHeRe LS iR 85 R&mes in 8330, the
system dewr%ﬁ%%ﬂ&ﬁb@&'Sﬂﬁﬂaﬂﬂm@&&{@ﬁhwvn;wns%ﬁs ¢ﬁﬁmnhspldy1mmsmf%®ﬁ§mﬁvn then
they appear in S332. If the dIS names are ihep fhey, glis Qg@@l{gaggg@dweasmr clicks on
show tag nanﬁ%g?}?'f@?%u%e sys e"rlﬁq'1 eteor?nal%@;%y %g taﬁgg%%s a@rg shown in S341. If the tag names
are not showpttiemtheyapire drintBI ARSI PRY (Y 5RES SRt then they disappear in 8343.

Weak dependencies arise as the net expands further, especially when versions diverge

20  in both language and localization or other property. A publication at the far end of the net
may not depend on the first version but be related to a second publication that was derived
from the authoritative one; such a weak dependency on the original may not directly drive
revisions to the publication at the end of the net. This publication may wish to receive notice
of revision to the original authoritative version but not be compelled to act on the notice.

25 The system may be configured to monitor the existence or non-existence of
component versions in languages secondary o the primary one. Given the existence or
creation of a publication in one of the secondary languages, the system may automatically
assemble the components that do not have versions in that language for distribution to the

translators or translation service. Exact mechanisms for exchange are configured at

30  deployment, but include:
1. Structured file transfer to/from translators
7. Dedicated browser interface for real-time translation

3. Direct database connectivity for batch or real-time translation
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The Proof State, Review Cycle, and Issue Tracking System After users have made a series of
revisions, they may wish to review the edition formatted as it will be distributed. To do so, they can
generate a proof. In the present invention, a proof is a static representation of the Active Edition at a
point in time, such as 5Stypeset pages in a portable format like PDF, an HTML file, etc. The user with
proofing privileges can generate a proof at any time when an edition is active; they are available in
minutes for viewiﬁgobmﬂemméi}%é}mw%méﬂsﬂﬁéiQMMiﬁ%‘fd’@éﬁ#@*ﬁ%ﬁ&o&&ﬁ‘}/%ﬂﬁer network

protocol sitg, Rrepfsis bR Prapappshand GiscylMectaelsueRetnatkminebiesdnrather formats. A
number of formats can also be generated automatically with every 10proof. Blaeldineg proofs can be
requested SESHY IS SEGHTaE gﬁﬁ%‘ﬁ&?ﬁ%%%’&ﬁéﬁ%%re%g rca?ﬁér(%tg Saeﬁ%{c}{ Qfﬁseseé’e%%r%ted proofs,
componentis@agdmpdalisivech prosfgiandsrehivedfoitiigbicistedds.  The system of the present
invention introduses 46 GORCRRL b BABYIR W BYelin HUF NG 1M iRk d8YIBNYOES SRRNYIAWRaRE0OT.

Reviewers, both in-house and outside the compang can 1?%0\” e commentﬁcelectronigoarlly; their

comments 4R BEERAEHERTESHPEOIRERT B 1 o7 fagies dosamg iyt YSHSAY Users can
respond usinglemaihordite Banetniit;im tomimestidgtacilityaDeiashevesiersperiod, while reviewers

are looking,at.a,(1ze0. prARTpHSRr? SAMARNIMME AR Mk AR AheAEYeEsiliag, Rather than waiting to

begin changes'in response to reviewers' comments, such comments can be worked op actively and
20interactiveRFumersand BFAPFIEHEY b uirad Falpimms eRd gL S er- TRy ans al@i(@ég ?’flg%%comments
and gquestigesuseg ardipgrgrntariietcomponent currency and applicability, versions, policies, etc. Issues
may need to be resolved in order to publish an edition, to initiate translation or localization of
components, or teggt;higader policies that may affect multiple publications. 25Users may assign a

riority level to an |ssue; each level determines the behavior of the .
P Y The system allows an agmmlstrator 0 assign access/eg&mg permissions and

workgroup membership to users. It also allows differential access to system facilities within
the company or outside the company. The ProofPlus Client Interface (Command Layer)

15 enforces the permissions.as requests from users are received. The permissions system
controls an individual’s view of the system by controlling the user’s screen display and the
portlets to other system actions displayed when the user logs in. For instance, a user tasked to
manage documents will have a comprehensive display of all system objects: publication
archives, active editions, issue tracking, teams, and a fully articulated view of active editions’

20  review status. A contributing editor will see a more restricted view, allowing access to only
those active editions to which he/she is a contributor and to related system facilities.

The system may include a request processor that manages a number of discrete user
permissions such as, but not limited to:

Create documents

Author components

Edit component properties

Edit element usage rules

Review proofs

Comment on proofs

Update (edit) documents

Generate proofs

Approve and remove approval of documents
Publish documents

Update Business Object tables

Access, create, and edit tables (content}
Delete components from library

Access, create, and edit footnotes

Receive automatic notifications of document having been published

25

30

35
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system, depending on deployment configuration. Issues may be assigned to particular team members
and are tracked as to their status. Possible issue states are: open, amended, resolved, and deferred.
Issues may be posted by users or be invoked automatically by the system in defined situations, such
as when a component has passed its expiration date with no new 30component available. Some
issues, such as missing translations of components, may be resolved by the system with appropriate

actions on the past atsssarsREanAbabssiemfacisy: dleansiationiManagergnt  The system may
manage documentstaadias aiuhlisled ifisavatalisnaaanto kit ipuiiinaralfditians. The system's
design also recognizggithatdlacusaents madikackire further individuation depending on a geographic
environment, singe 1Baket andireaUlalo b sEpquii@ments differ between national, state, and provincial
entities. 5 TranslatemnanRedesalizaiivifssgondependent properties because languages are often
spoken in more thanCRRersaveraigeRity. For instance, documents in Switzerland, which has its own
set of national regulatory requirements, often appear in German, French, Italian, and English
languages; to confofimapeBisEtant itheritheamifrghe udanvintirééarepahttextin the Biitzgrtand may

require differeniyQrding han iR FEIRRES AR So AR LAER PAIHNG L IRRGKAYE ARd gaalization

properties, The system may manage this situation by its ability to store versions in content groups,
where cormpoREHEE AR SRR TP BIHERHHE ABIIE Gifd STPRIS L BRI SREHIR et didkg and
weak dependénciessancbiviegnésrrersartpith charldstfreqguehivease] pragiblicatiediistoseateshoriginally in

a single language; 1aRincs s nlikaleniig BRGRYEPLME AN R INGOHgALVgLSion often

becomes the authoritative or "Primary" version, and revisions to’its components drive revisions to
versions in otif&FFMBURFENERNA 2 R sifor B8R P EETR g Repe aeriey Svietrartamked versions
on the primaryanghthediketvessions woay pisdbsavee thioltheatgieaiudd eakdepesdancies arise as

the net expands further, .esp @%é@/{; &/%gi ?érgi}’e;{ 0j h language and localization or other
property. A publication gt t?]e %r end o%h’e ne%yranay ﬁot%%%e%&%él&%lﬁ%%%ec%gﬁ %Ol?tebagrrqgfated to a
second publicHfRsrFerst WaLQBKYBHIRIS fRablatforrerridisAatesriéh a weak dependency on the
original may not directly drive revisions to the publication at the end of the net. This publication may

wish to receive noticBriat Bsopsication the original authoritative version but not be compelled to act on the
notice. 25The systerny, may:e e Wredio, anHAF B8 BXISIERCR Q5 BARENSIANCS Qim
automates many steps that take the approved proof'to print-ready files. The approved proof
20 hasits color model changed to CMYK, crop marks and other printing marks inserted, and all
imposition configurations that render the files suitable for color separations and platemaking
completed. In addition the system may produce secured and compressed PDFs in web-ready
red green blue (RGB) color, send notifications to users and managers, and communicate
traffic and printing notifications. The documents are then moved to the published archive.
25 Other output destinations can be added to the process to support different views of the final
proofs.

Although they are made up of atomized, reusable components, all publications have to
be managed as if they were conventional documents. Once an edition has been published, it
is stored in the document archive as a serial structured file and as a virtual document, a map

30 of'its elements. The last instance of other destination formats, such as HTML or EDGAR 11,
are also in the archive. While an edition is active, the archive maintains all proofs of the
document to facilitate blacklining and to act as a recovery module. The archive is not a part

of the component library but a separate part of the system.
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component versions in languages secondary to the primary one. Given the existence or creation of a
publication in one of the secondary languages, the system may automatically assemble the
components that do not have versions in that language for distribution to the translators or translation
service. Exact mechanisms for exchange are configured at 30deployment, but include: 1. Structured
file transfer to/from translators 2. Dedicated browser interface for real-time translation 3. Direct
database connectivity ; pial-Wiewe ¢ iR i

translation has an igsye POSIGHAaRIBEb WO ER BG apstelaal iscpiuRedand Wpleaded, the system
changes the issue's status to resolved. The Issue %SisEIﬁ\O){ screen can be configured at deployment for
the client's mw&%%&%%w&%ww&%a&@? fic %%%%Iation issue or subsetting by issue type.
Versioning enablesringument fintiiskingpsthateljizs osidesdantsaisgenrdiisiagsn B tetatization, It

supportsgfilin %5@&%@%}%&9&9EEXr&%&dT@ﬁ&%ﬁthW%@%ﬂ%fﬁx@d@‘a@dg@/@rnments. For

instance, in the United States insurance plans have state-specific %)mgliance ‘content.tgrrlgduct
manuals couRTedaisTannes pAaREEE SR SHIGHIREHEI TS COHETTRRs HHHOB PRt RS hIcA
information febseROGRIRIGanalioshCatatogs edititd . bEHEDfouesedifon spbaifmsaskedsit Bermissions
The system alloys anAdmiDisalar 9 AszIAN AcREsPIRCICRRDISaNS ARy AkaREBEMbership
to users. It al¥0 aflows differential access to system facilities within the company .or outside the
&%aﬂ‘?g‘%é%/%?ggi‘bens as requests

company. TheSPesaPRISTES Rerit AR AeittinARA 1S5 SrngE il
from useps arqireseived e pesms siensaystendigritioisdmnikiliy duags vidhe ofitee ot by
controlling thtg1 user's sereen display and the portlets to other system actions displayed when the user
. . described above. . . .
logs in. For instance. a user tasked to manage documents will have a corens(Pr,ehenswe display of all
T

system objects: publeates masaEIBS HecriioR Y RITESLRI PR RARY, AR AR LPEA 3 M fticulated view
of active editighs 30 a\ie YRSy AcRBIEIBrdA theddaionib setcammarseneSikdiedidiaing &lowing

access to only those achve Saianse SR BRERPS S EBRLPHBN ARk pisIRtRdspstem facilities.

15  document’s opening state according to the user’s request. Every time the user geherates a
proof, they have the option to receive a blacklined proof and choose the proof for
comparison. Thus, varying levels of cumulative changes can be documented

Subsequently the user managing the edition distributes the proofs for review and
comment. The manager may choose from multiple distribution lists plus add individual

20  recipients. Reviewers, editors, and managers can access the proof over the Internet or other
network connection. Changes and comments to document components are flagged from proof
to proof. While reviewing a proof, a user may have an issue with the proof that needs to be
examined; by making an electronic comment, the user enters the comment into the issue
tracking system.

25 The user may also consult an audit trail which tracks all changes to component
content as to who, when, in what context, and why revisions were made. The changes are
shown as blacklined displays with full statistical information for each and every revision.
The audit trail may also be useful for financial institutions that have to keep detailed records
due to regulatory requirements established by the United States government such as the

30  Sarbanes Oxley Act of 2002.

Users with appropriate permissions may edit, reproof, and review the proofs as
needed. A privileged user can approve a proof as a final version of the edition and thereafter,
“publish” the approved proof. When an approved proof is published, as shown in Figure 19,
it is granted approval for distribution to its intended set of recipients in the particular formats

35  established at deployment time. A published document represents the final state of the current
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The system may include a request processor that manages a number of discrete user permissions
sugh as, but not limited to: Create documents 25s Author components Edit component properties
Edit element usage rules Review proofs Comment on proofs 30s Update (edit) documents Generate
proofs Approve and remove approval of documents Publish documents Update Business Object
tables 350 Access, create, and edit tables (content) Delete components from library Access, create,
and edit footrities tRedevehvatorvdiv slonfsiaun dor uBeRdR AR BResEH BHRSFEH Receive

automatic nqijficaions gideanResHmenthakifgobran fXeFnt, and may post publications to 2
Web or other network site, these actions are subsequent to the publish action in the system
and do not affect the underlying storage structure of the published document.

5 After a proof is approved for publishing, a reviewer or editor may decide that a
component or multiple components may need to be edited. In such instances, the approval to
publish may be revoked. Upon revocation, the contributors and edition manager may choose
to assemble and edit as usual or may request a mode of operation called restricted editing. In
restricted editing, the user sees a list of shared components within the active edition that have

10 been revised since the current edition was approved for publishing. The user can choose to
apply these revisions to the active edition in restricted mode or not. Any of the edits that
instigated the revocation of the approved status may be applied to the current document only
(and expire with the edition), applied to all qualifying documents immediately, or applied to
all future qualifying active editions.

15 Although preferred embodiments of the present invention and modifications thereof
have been described in detail herein, it is fo be understood that this invention is not limited to
those precise embodiments and modifications, and that other modifications and variations
may be effected by one skilled in the art without departing from the spirit and scope of the

invention as defined by the appended claims.
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Receive automatic notifications whenever tables arc uploaded to document System admiinistration on
client side System administration on server side 5 Print production specifications Communication
memos In an embodiment of the invention, the user interface operates over the Internet to connect
users to a system server. The Command Layer vets user permissions and monitorgVi&higices made
by the user and returns appropriate responses, both open to the user and hidden (such as archiving).
As an example, the libraries, archive, and programs used in the system are stored on an Internet
server. In anV¥m@eiment of the system users interact with the system by logging onto a web site
using their browsers as access portals. Reviewers can be brought into a collaborative work process
over the Internet. Because the interface and 15retrieval tools are Internet based, the system is always
available and work 6@n B&doredactossigne pohbsharg frovismnynedvicenssihliiedao lesesmthe

Internet. Prirgglg{ma&q@ S%tggl %B}Qﬁxqé%%m of the system that results in printed publications, the
system automates many steps that take theé approved proof to print-ready files. The approved proof 20

has its color model ¢lf@sgREd @MW@I{Q:W@ﬁa?KSSaﬁH @tmbﬂn@in@mﬂ@ H@e@d?@h@eﬂl
mposition comigatansiahiander e ies suiabie feroplofeaamationsand platenahy

completed. In addition the system may produce secured and comp 1 PDFs in web-ready red
green blue (REB)tEdlofosepd hotificavorsustivsers andirfiuhatysisn emideddinmunidatéogertfiientind

printing notifigations. J%%%%%ﬁsﬁ{g ﬁhﬁ&@%gﬁgéﬁ%&%ﬁﬁﬁ& ,rchive. 250ther output

destinations can be added to the process to support different views of the final proofs,
a business data store stored on said at least one computer and containing

business data;

a content library store stored on said at least one computer and containing a
library of content components, each component being capable of use in a plurality of
documents by reference;

an element store stored on said at least one computer and containing a plurality
of elements for use in the construction of a virtual document edition, each said element
being defined by a said element definition and identifying a said component by
reference;

a document manager configured for execution by said at least one computer for
using a selected said document type, said business data, and said elements to form a
document structure for a virtual document edition to identify a plurality of said
elements, each said element identifying a said component by reference and/or at least
one other said element;

a document structure store stored on said at least one computer and storing at
least one said document structure for at least one respective document edition to be
published; and

an output module configured for execution by said at least one computer for

forming a structured serial document for publishing using said document structure.

2. An automated document publishing system according to claim 1, wherein said
element definitions define element attributes, said elements include rules related to said
business data and attributes and said document manager is adapted to form said

document structure using said attributes and rules.
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Although they are made up of atomized, reusable components, all publications have to be managed as
if they were conventional documents. Once an edition has been published, it is stored in the document
archive as a serial structured file and as a virtual document, a map 300f its elements. The last instance
of other destination formats, such as HTML or EDGAR II, are also in the archive. WHile @i-Edition is
active, the archive maintains all proofs of the document to facilitate blacklining and to act as a recovery
module. The archive is not a part of the component library but a separate part of the system. The
User's Conceptual View of the System in Operation A description of the publishing process from

Soveral users. vienRAINRRANONILAGHERAT A 214D AN GALS SURTRRGaR falgws: First
a user, functioning as the edition's manager, creates an edition of a publication. 5An edition is a

periodic iteratisnmoat publigsion, adhette i ittt dssmdtidaret dy siprsdetdaridedh sehédule or by
market/regulgeq%%@%mﬁp{%ggditions may incorporate new content and/or revisions of the previous
edition. When a new edition isbeing prepared, it is said to be an active edition. The active edition may
be edited, which includes the addition of new components as warranted or desired. The user may now

edit the assembled g A 0GEHIAN.NRYAII iR s YK Es ispiav-andmaling ghanges in
the editing panel as described above. he user managing the edition may request proofs of an
active editiodetvangptimenapise gselapied e quiescaubisekinedpproviinsadditionbi sslertas wedsion. The

blacldining i%\q&m%ﬂié: In.thesersethat thenevw.pianimay Rg.gompared to any other proof or to the

15document's opening state according tothe user's request. Every time the user generates a proof,
they have the option to receive a biacklined proof and choose the proof for comparison. Thus, varying

levels of cumulative,ghanggs CaNRe HOGHMBERIRHRHOSS e 158 Y35 managing dhe.edition

distributes the proofs for review and comment. The manager may choose from multiple distribution
lists plus addlfstivienian2opgeipie rmeameditwearsomaiebis arid Hemayas tavarcesthe prodf over the

Internet or ofiRfiment structure of a previous edition and re-evaluating the elements and identified

components against said business data.

0. An automated document publishing system according to claim 5, wherein said
document manager is adapted to autopopulate said document structure using rules based
on contexts and attributes for said elements and properties of identified components,

said business data and dynamic substitution of components.

7. An automated document publishing system according to claim 3, wherein said
document manager is adapted to autopopulate said document structure using rules based
on contexts and attributes for said elements and properties of identified components and

said business data.

8. An automated document publishing system according to claim 1, wherein each

said document structure definition has a root element defining only other elements.

9. An automated document publishing system according to claim 1, wherein said
document edition includes mandated content required to be present in the document
edition, said document manager is adapted to use said document type, said business
data, and said elements to identify mandated elements that are required to be present in

the document structure to identify required components, to include said required
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network connection. Changes and comments to document components are flagged from proof to proof
While reviewing a proof, a user may have an issue with the proof that needs to be examined; by
making an electronic comment, the user enters the comment into the issue tracking sy The
user may also consult an audit trail which tracks all changes to component content as to who;, when, in
what context, and why revisions were made. The changes are shown as blacldined displays with full
statistical information for each and every revision. The audit trail may also be useful for financial
institutions the¢thens io Keepaetailedstessnds @tubtmi@gﬁ[atmwheqidcemantstmbﬁsimdsbyithe
United State§ e%ove ment su ch1 as th(lan3s(211 te)%ré% d O>§I6e3é ﬁgt of 2191%%1 elélser;S A ) ARPr ropriate
permissions may eglt reproo and review the proo S as needed. A privi Ii% ed USer can a préve a proof
as a final versigrmo$sing edmumnams thershfterictpulblisty.’ the approved proof When an approved proof
is published, as shown in Figure 19, it is granted approval for distribution to its intended set of
recipients in the particular formats 35established at deployment time, A published document
represents thidfinal Atatatohthed doant eatitior ithat dsssstimy eccoadingughclpanti G lahdepioymients may
create impos int ters, m eliver special electronic formats to cert |n rec ts, and may
post publlcatl%gcn tc:g %Wb%ogrdé %%)e(t)&vgrﬁ%ﬁlesgt %%%mef&loéglgpg S Yaméqu entto ﬁge gﬁ% |s% action in
the system amflddenbtiaffectthenaniderlying storage structure of the published document. 5After a
proof is approved for publishing, a reviewer or editor may decide that a component or multiple
components may need to be edited. In such instances, the approval to publish may be revoked. Upon
revocation, tHe. contﬁbumltslanwécﬂ@gnnmahag@ﬂinhiaygchwgmtcaas&émgleoamﬁhﬁdit s Ustiadror may
request a moé% ra&h%c J g i}@ ké ,g Infesticied.qdiing, e yser sees a {3t of shared
components w actlve edition t ave 2 been revised since the current edition was approved
for publlshmglsmtﬁéeioeamm@@wtwaﬁply\fMMd@msm@t& the active edition in resn-icted mode or
not. Any of the edits that instigated the revocation of the approved status may be applied to the current
document only (and expire with the edition), applied to all qualifying documents immediately, or
applied to allfture q’uaﬁfymgaa@ii\d@feditmn$>ubﬁﬁhthgwgbt¢me5@n@diemtmdﬁmenls whtneipresént
invention and,madifieauans ihetenlopmaren daserihed indetall ercin, s a s yndersiopd hat this
invention is not limited to those precise embodiments and catlon that ot er mo Ifications
and variationshizanblareffeepstiiby, onecskillewtiih d@@lamemmhmmaaepwtmigm@ftntm@@thtaaladcécope of

the inventioncgﬁlggﬁg}ﬁdo?)é t%cﬁ@%%gdﬁdsgﬁiHbsc‘ul%gtséthature using said document type, said

business data and said elements.

13. An automated document publishing system according to claim 12, wherein said
components of a group comprise text in different languages, said publication type
defines a publication language and said document manager is adapted to form a
document structure identifying language components based on the language defined in

said selected document edition.

14. An automated document publishing system according to claim 13, further
comprising a translation system for identifying that a component in a group requires
translation and notifying a translator that said component requires translation to create a

new component in the group.

15. An automated document publishing system according to claim 1, further
comprising a component interface to allow users to edit and/or add to said components

in said content library.
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We claim: 1. An automated document publishing system implemented by at least one computer, said
system comprising: a document type store stored on said at least one computer and containing a
plurality of document types, each document type identifying a document structure definition for use in
the construction of a virtual document edition, each document structure definitionygaspesing a
hierarchy of element definitions; a business data store stored on said at least one computer and
containing business data; a content library store stored on said at least one computer and
containing a library of content components, each component being capable of use in a plurality of
documents byrefergnces, ol PloMENtIOTG fipRd N saldALeaskANe Fompler Andagniaining a
plurality of elements for use In the construction o avff”tu | document edition, each said element being
defined by a saithekengenpefinitiomaserdod gntityiig @ spiddmeporient ystatfisrspeesentat@eotument
manager coqﬂgmaroec a@ern%g%yglp%%rg% t least one computer for using a selected said document
type, said business data, and said elements to form a document structure for a virtual document
edition to identify a plurality of said elements, each said element identifying a said component by
reference anglor at leash g GReY AT ElG e Rfisnind dPGUIMEILSHHEINTE PG Stpred R, spid at
least one computer and storing at least one said documeént structure for at least one respective
document edittortsing pubtishiedrcnd for atooupuhensdtile sonfipntedoforoéxequtioh bydstid at least
one C°mpme&@%é&’t“é@i@&%ﬁéﬁ’g%&ﬁ%&?”m document for publishing using said document structure.

2. An automated document publishing system according to claim 1, wherein said element definitions
define element attributes, said elements include rules related to said business data and attributes and
said documeny managey,is adanteddg.fomisaidAoeument stushs Haing.said atdhuies ang rules. 3.
An automated document publishing system accordingto claim 1, wherein said document manager is
adapted to aptopbpenatetenid adapirddntsmactisre basddprreaphtstecied duonaveht sgperaigd An
automated dgcument publishing system according to claim 3, wherein said document manager is
adapted to autopopulate said document structure by selecting and evaluating candidate elements
against said business data. 5. An automated document publishing system according to claim 3,
wherein said document manager isiadantae iBHIRRAPWALR Said dackmens stiygiure uaings said
document structure of a previous edition and re-evaluating the elements and identified components
against said boRIPBSS gl atals@. ifpdatorftadilosumeptpudiishing Bystém acoordihgecusisrh 5,
wherein said gigeument manager is adapted to.AiARARUIAL SAidocymEnt STHCE Hsiag,fHles
based on contexts and attributes for said elements and properties of identiflied components, said
business datéagg dfableast sulsstiton ot dompoehislay resivashramkdits euseriepdblishihg system
according 1o glaign.? bl SRR e MARRORL IS AdARITd- AaRpP At g doghiment
structure using rules based on contexts and attributes for said elements and properties of identified
components &¥s@hidisRisiheegiemtty. Bloah autsigeth detiheplisiohizrs J9stbm devraitig to claim
L, wherein each.said dagymenhsieiie: dalalan as.adael eiPmak dRlina g x.ainer slements. O

An automated document publishing system according to claim 1, wherein said document edition
includes marfliapdy cssient raghifeadls ropiEsERE inthedbethisntsemdios a6 dochemst itanager is

adapted to ug@ SRId-AOGIINERG %ﬁi&@éﬂ&%ﬂﬁ%%ﬁ?on@ﬁ%&lﬁfﬁé&'%?ﬂié Beidentibn mangiated
elements that are required to be present in the document structure to identify required components, to
include said Egpfitger in said second display region at a position adjacent to the component

displayed in said first display region, and said handles being displayed as an

organizational structure defining the structure of the elements of the document edition.

20. An automated document publishing system according to claim 19, further
comprising third interface means for generating an image in a third display region of a
hybrid tree structure representing in one display the structure of the document type of
the displayed document edition and a plurality of said elements comprising said virtual

document edition, wherein each element identifies a said component and/or at least one
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27 C 8 L. L elements in the document structure and to identify in the document structure any said
required elements missing in said element store, said ally missing elements ider&i%n% any missing
components in said content library. 10. An automated document publishing sys & g’ording to claim
9, wherein said output system is adapted to only publish document editions having all required
elements and identified components. 11. An automated document publishing system according to
claim 1 further comprising an archive store for storing said structured serial document and the
associated dobamermsittctinfe foe plibiishederumens. is 2dArcdutonsadidocistietst pelbtishing
system acco‘gg}'Hgotrpeﬁ{g@b]e CMf)%%a ?QQW&%?&@%%@ content library are stored as groups of
components having defined relationship properties, wherein said document manager is adapted to
select a said component of a said group in said document structure using said document type, said
business datg;and sgid lEMeRIsIodin N SuiAmAIRK dacumeab RBUhioRSYSiem Ageardng to claim
12, wherein said components of a group comprise text in different languages, said publication type
defines a puBlicatipteitisg uaefasaraskiof dotumeht ghhmhdessisoadaptatiap forfhcattiscimeiitStructure
identifying languagecaMPRRGRGS Basad ReLRelergrage drtived i spidsrieatrdidacumengedition.
14. An automated document publishing system according to claim 13, further comprising a translation
system for ideatifgifocttian e edrpohaiedimna g olipsrégnlessregimslation and notifying a translator that
said component requires translation to create a new component in the group. 15. An automated
document publishing system according to claim 1, further comprising a component interface to allow

users to edit%nd/or’ st dteBaiedcepaposentyhlishireconternt asengingvic seirp 26 whagiosiided
document pyblishing, sYSIeR A5G0 H26:iA £aimidadurBsL AR RIFING & RIRREgengratar faf.generating

a proof comprising a static representation of the document edition -for proofing. 17,An automated
document puBSiBhinH &yisERTIAE SordIG o tarRaRITe6 HURP P eBRMPIiSIHE W proof archive for storing the
static representation of a proof and the associated document structure. 18. An automated document
publishing system according to claim 17, wherein said proof generator is adapted to generate a proof

by compariséf-to apheiiiuBRicgetrsatdppyblisha sy dero aradias dormiehn b ek syaitm
according to Claigy i {ibeE GARRLSG B pser teriaceiPnediing A docimentiatiicturg iara virtual

document edition, the user interface further comprising first interface means for generating an image of

at least one ERFRSEAERE ih ROFIEHSPIRS FEYISHrand ahiBihgne. deBcts Kenidbimasmast derst
component; gpd serAndiigdas é@g@@éq;rg@@%@&?gﬂnterface in a second display region to

allow a user to make structural changes to the document structure, said second interface means being
adapted to display handles in said second display region, each handle comprising an iconized

represe ntati%gf a’A%' %ﬁ%@x%f@da&'&é%ﬁ%lﬁcﬁlﬁﬂiﬁﬂﬁg@%}ﬂ%@g&ﬂ(ﬁﬁ% CPAIRaRe RErdeptified by the
element and being displayed in said second display region at a position adjacent to the component

displayed in Sgaemgrap@idprayedions aderteddnarbrsscoerryidiepBydy st urwegRiniPasisienstructure
defining the siueire of the alements e dReUantRdifieRment edition.

25.  An automated document publishing method comprising:

storing a plurality of document types in a document type store, each document
type identifying a document structure definition for use in the construction of a virtual
document edition, each document structure definition comprising a hierarchy of element
definitions;

storing business data in a business data store;

storing a library of content components in a content library store, each
component being capable of use in a plurality of documents by reference;

storing a plurality of elements for use in the construction of a structure of a
virtual document edition in an element store, each said element being defined by a said

element definition and identifying a said component by reference;
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20. An automated document publishing system according to claim 19, further comprising third interface
means for generating an image in a third display region of a hybrid tree structure representing in one
display the structure of the document type of the displayed document edition and a plurality of said
elements comprising said virtual document edition, wherein each element identifigg:& satd component
and/or at least one MC S LI, P other clement, and said third interface means is adapted to enable a
user to select components to be displayed in said first display region. 21. An automated document
publishing system aetwrdiriglasterhiraid Clagharsintyaid saifdinserese «late s isatd alsiaens fghlight at
least one pogifian, in {ig{iee SHHEHLESERreRaNIng A.RRAIORN MG HRRSHUCBHE.AfRblsas one

element identifying said at least one component displayed in said first display region. 22. An
automated daeumeisnt geblishihgleysteindsabdytiag tridatanrongidrsircsarneniradedhaieasheans is
adapted to i%ﬂ@é‘%ﬁe?s%?&@ig&é%he tree structure of an element identifying a missing component
required in the document edition. 23. An automated document publishing system according to claim
19, wherein said setemngigirfertase meanislisextantat YoUusigrlidht at least o iseREBNCIY HBabtructure

representing: 3 pAstiPTimBe UGS ok aldeasthans slement idanifying said aleastanesomponent

displayed in said first display region. 24. An automated document publishing system according to
claim 19, whtelislsapuserppddesraeentféadis-adapted to indicate a position in the structure of an
element identifying a missing component required in the document edition. 25. An automated
document publishing method comprising: storing a plurality of document types in a document type

store, each ddeumékit fsenatsstifdpgneaiopuriehnstrueline Hepndion o elasa woindessttetion of a
virtual docurgept £diteRHRRMR dRAUM SR StHatUre ARIRItOR COMDRERING R IR 3G Riglement

definitions; storing business data in a business data store; storing a library of content components
in a content fitikhfustoess dakh SyhpohbHebaRd eafatns B e usBIGratitiP o adRENnts By
reference; ,«SiQUIBg.apMrality of elements for use in the construction of a structure of a virtual
document edition in an element store, each said clement being defined by a said element definition
and identifying a said component by reference; MCSLLP using a selected said document type,

said bUSi”e%@'atawé}ﬂda%'&%ﬁ@“@é@ﬁﬁ&ﬁ@r&@i@ﬁ&%”lﬁ%%ﬁ”&&%?dfﬁgaté{ irtuah docunper gdition to

identify a plurality of said elements, each said element identifying a said component E)y reference
and/or at lea@UBREIEcTSNgRIEHRESAId dogHRsPASTBRSISNOSHIE docuntdhcdtismiasdrost least one
respective viguakdecumant gditienia.be published; and forming a structured serial document for
publishing using said document structure. 26.An automated document publishing method according to
claim 25, wherein said

28. An automated document publishing method according to claim 27, wherein said
autopopulating of said document structure is performed by selecting and evaluating

candidate elements against said business data.

29.  An automated document publishing method according to claim 27, wherein said
autopopulating of said document structure is performed using a said document structure
of a previous edition and re-evaluating the elements and identified components against

said business data.

30. An automated document publishing method according to claim 29, wherein said
autopopulating of said document structure is performed using rules based on contexts
and attributes for said elements and properties of identified components, said business

data, and dynamic substitution of components.

31. An automated document publishing method according to claim 27, wherein said
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element definitions define rules and attributes, said elements include rules related to said business
data and attributes and said document structure is formed using said attributes and rules. An
automated document publishing method according to claim 25, further comprising '\Agfgfiﬁ%ulaﬁng said
document structure for the document edition based on said selected document type. 28. An
automated document publishing method according to claim 27, wherein said autopopulating of said
document structure is performed by selecting and evaluating candidate elements against said
business datait@@palatangorhated dosumsehsipublishitgpméhoddaesoedintpidetaihr2 Tomeatein said
autopopulating Pl e ARCHPEn PSS RAITBIESING RSAIfASCURRALSIICHE gfig previous
edition and re-evaluating the elements and identified components against said business data. 30. An
automated dbesinssatipiablishing method according to claim 29, wherein said autopopulati.ng of said
document structure is perfbrined using rules based on contexts and attributes for said elements and
properties of identified components, said business data, and dynamic substitution of components. 31.

An automatgéﬁdocuﬁiemtpubﬁgh#@Wmhb%&m%@&m@diwﬁ@@m@é@ ghepospeh _
autopopulating: o saith deument SHEHHIS i e mattuRinaER PRRRA. R oMYA, and attributes
for said elements and properties of identified components and said business data. 32. An automated
document publishing me_thod according to claim 25, wherein each said document structure definition
has a root elgment dgfiing ol AUeRRITPERIRy 13 AR A derumant publisiing pethod
according to claim 25, wherein said document edition includes mandated content required to be
present in thé@@mﬁﬂbﬁdi@@nidml@é@ boshdetss! dm@@gtu@mir@dq@n‘ﬁﬁymﬂéﬁﬁai@d@é}ﬁ@mmat are
required to be pregent;inihe Aocument SUuCIHRIRIACRINERGY IRAEAMBANERIS -SRI da0 Eed
elements are included in the document structure, and any said required elements missing in said
element stor@rﬁﬁénﬂéﬁtiﬂ@q @@Qh@@ég@iﬂ@ﬁ!@trm:tiﬁ@}t@%ﬁdf wfﬁﬁsgﬂﬁ@pémn@idemﬁyimﬁ any
missing comarAghtS IfSalt ERAnbI: Afadtemated daskmenkRuishiog malipg.according

to claim 33, wherein only document editions having all required elements and identified components in
the associatéd e waesnsatgees engbisishdlic BB ueritonsbied Yotamentputlislsmgitiethod

according to ﬁéﬂ%%ﬁgfhﬁ%ﬁs%ﬂ[ﬂ%ﬁi%r%%@ﬂ S%qgjcgméﬁgq{ggggrial document and the associated

document structureé for published documents. 36. An automated ‘document publishing method
according to claim 25, wherein said components are stored as groups of components having defined

relationship pgpertigs, \RGIGI0ASRIACAMRMEHY! AR ARURIASAIDSACYMEMSIHCIUIE is

selected using said document type, said business data and said elements. 37. An automated
document put rretifioanaceniting ko wanicde clomerdin Kl didorpeAertsIBPEeBOUP dbtnprise text

in different lapgyages; saidpublicationtype gsfines @ publication language and a document structure

is formed identifying language components based on the language defined in said selected document
type. MCSLLP 38. An automated document publishing method according to claim 37, further

comprising identifying, that & £RMPARERH N & SIPHEBAUreS Snsiaiian and nofitingsa iaaglator that
said component requires translation to create a new component in the group.
comprising storing said structured serial document and the associated document

structure for published documents.

36. An automated document publishing method according to claim 25, wherein said
components are stored as groups of components having defined relationship properties,
wherein a said component of a said group in said document structure is selected using
said document type, said business data and said elements.

37. An automated document publishing method according to claim 36, wherein said
components of a group comprise text in different languages, said publication type
defines a publication language and a document structure is formed identifying language

components based on the language defined in said selected document type.
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39. An automated document publishing method according to claim 25, further comprising providing a
component interface to allow users to edit and/or add to said components in said content library. 40.
An automated document publishing method according to claim 25, further comprising generating a
proof comprising a static representation of the document edition for proofing. 41. Apcsitpmated
document publishing method according to claim 40, including storing the static representation of a
proof and the associated document structure. 42. An automated document publishing method
according to claim 41, wherein a proof is generated by comparison to a previously generated proof
43. An automgted dRguIERLRRIISIAG e AN RFSAUREB.CIAT R NS SAMPYISiRg AENErating
an image of at least one component in a first display region and enabling a user to edit said at least
one componéPiRjERREAtaR AN Mgt A ceciip eeatnd disisial Ieyibesto e enuserrotiiake structural
changes to tiyg dogyment stctugrdisnlavingendirsinarid secand displayfegintyeachbandle
comprising an iconized representatll)on of an element to allow selection and manipulation of the
component ig&nitified by the element and being displayed in said second display region at a position
adjacent to the component displayed in said first display region; and displaying said handles as an
organizational structure defining the structure of the elements of the document edition. 44. An

automated dé2umentpabiishiief niewiodcat orbiishing claghoB arearbraIoMESELPScdiphiging for
generating apimag&p a:IN1d isplaypeien AhayRrie gR wIHCINIR TERtesRNIPdda ane-sgisplay the

structure of the document type of the displayed document edition and a plurality of said elements
comprising sefinteeercit BiftkomnihERsiYeach element identifies a said component and/or at least
one other element, to enable a user to select components to be displayed in said first display region.
45. An automated document publishing method according to claim 44, further comprising highlighting a

position in thédree dHucEHiENBle dopMRG L RARSEBIE posthioh rrerEdiree Straléitie o affethst one
element idengifying said %A@ﬁ%&%ﬂg coauponsRb SisRlayed insaid ftshdishlry fegionio An i

automated document publishing method according to claim 44, further comprising indicating a position
in the tree stRfétigie f6F arpeferaent identifying a missing component required in the document edition.
47. An automated document publishing method according to claim 43, further comprising highlighting a
position in the structure representing at least one position in the structure of at least one element

identifying sdtd-at leAst Sieedashepsrbasmupshins methest arsprainge floflains 4Aniacketintted

document IOUQB%@%@@Qﬁ@%@?@@ﬁ&%&@'@%ﬁ@aﬁwﬁﬂ@ﬁ&%&‘&@&@&cm{i&?ﬁ@ﬂg&uw?ﬁtion in the
structure of an element identifying a. missing component required in the document edition. 49. A
computer program product comprising a computer usable medium having computer readable code

embodied therein toGary QHLIAE M0ethed OhEHIMiZR-method according to claim 41, wherein a

proof is generated by comparison to a previously generated proof.

43,  An automated document publishing method according to claim 25, further
comprising generating an image of at least one component in a first display region and
enabling a user to edit said at least one component; generating an interface in a second
display region to allow a user to make structural changes to the document structure,
displaying handles in said second display region, each handle comprising an iconized
representation of an element to allow selection and manipulation of the component
identified by the element and being displayed in said second display region at a position
adjacent to the component displayed in said first display region; and displaying said
handles as an organizational structure defining the structure of the elements of the

document edition.

44, An automated document publishing method according to claim 43, further
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MCSLLP

comprising for generating an image in a third display region of a hybrid tree structure
representing in one display the structure of the document type of the displayed
document edition and a plurality of said elements comprising said document edition,
wherein each element identifies a said component and/or at least one other element, to

enable a user to select components to be displayed in said first display region.

45.  An automated document publishing method according to claim 44, further
comprising highlighting a position in the tree structure representing at least one position
in the tree structure of at least one element identifying said at least one component

displayed in said first display region.

46.  An automated document publishing method according to claim 44, further
comprising indicating a position in the tree structure of an element identifying a missing

component required in the document edition.

47. An automated document publishing method according to claim 43, further
comprising highlighting a position in the structure representing at least one position in
the structure of at least one element identifying said at least one component displayed in

said first display region.
48. An automated document publishing method according to claim 43, further
comprising indicating a position in the structure of an element identifying a missing

component required in the document edition.

49, A computer program product comprising a computer usable medium having

computer readable code embodied therein to carry out the method of claim 25.
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