STRUCTURED DOCUMENT DEVELOPMENT, MANAGEMENT AND GENERATION Cross-Reference to
Related Applications 5 This application claims priority to Australian Provisional Patent Application
2011903154 filed on 5 August 2011, which is incorporated by reference in its entirety. Technical Field
The present invention relates to a method, processing system, and/or computer readable 10 medium for
structured document development, management and generation. Background Currently the development
of complex structured documents, such as legal documents, has relied upon traditional technology such
as word processing software. 15 As a structured document is designed in word processing software,
portions of the document may be rearranged (i.e. cut and copied). If particular portions reference another
portion of the documen§TORPETGRIEB DOITEAAVIENT JOINIELIO BYHEN HeMANAGEM IDNEitAoNDvhich it
appears in the structured document, the author is gergralRiyired to adjust the 20 content of a number
of content portions manually which can be tedious task, particularly as the user must systematically check
each content portion to ensure that an incorrect reference does not still exist in the structured document.

Whilst structured doi@dsmReE eniée ReBIBREAGIPRCHEHIB Word processing software are given 25 an

appearance of strycture through the use of "styles" which format portions of content wj
ore citormined sty B TR L AR AT 6008 AB1 B0 IR R NRFGHNG PLHALs

between pieces offtahterft Anghsnébely abishas mqmpserttdthyrnd@yercoventthmtiogyof the content portions of
the structured document. Therefore, if content portions in the structured document are rearranged, the

references between content 30 portions still require manual updating.
Technical Field

The present invention relates to a method, processing system, and/or computer readable

10 medium for structured document development, management and generation.

Background
Currently the development of complex structured documents, such as legal documents, has
relied upon traditional technology such as word processing software.
15
As a structured document is designed in word processing software, portions of the
document may be rearranged (i.e. cut and copied). If particular portions reference another
portion of the document, or part of the content of a portion is dependent upon the position
which it appears in the structured document, the author is generally required to adjust the
20  content of a number of content portions manually which can be tedious task, particularly as
the user must systematically check each content portion to ensure that an incorrect

reference does not still exist in the structured document.

Whilst structured documents currently generated using word processing software are given
25 an appearance of structure through the use of "styles" which format portions of content
with a pre-determined style rule, this functionality does not directly represent the
underlying relationships between pieces of content and merely acts as a presentation layer
over the top of the content portions of the structured document. Therefore, if content
portions in the structured document are rearranged, the references between content

30 portions still require manual updating.



- 2 - Further problems arise when a first content portion is deleted which is referenced by second content
portion. A user is generally required to have an intimate knowledge of the structured document. If a new
author edits the structured document by deleting the First content portion which is referenced by the
second content portion, the new author may not 5 be even aware of the alterations that may occur
elsewhere in the structured document which relate to the second content portion. Unpredictable results
may occur in the second content portion of the structure@ document. Another problem faced with
traditional word processing software is that it can be difficult 10 to conduct a search. Generally, searching
of a word processing document is performed on a per-document basis. However, it is difficult to conduct a
search at a finer gFartbtarityotderoh agsorndqrer dbjeotdnasis portsome itwttdcedideneridecom@hbean be

reused in a number of SGIUEHARGHMENS it e’ﬂ%%h%‘%ﬁﬁﬁ%&%”ﬁ% GRMERaIS ISRk AhE

precedent in order to avoid the content being retyp wever, if a precedent is modified, this

modification does HBICBHSHlpstEne stHitoreauia fdtdhhsrvevebder gepebrdaltiaigghhdistecedent.

Furthermore, genecian gdrantichlan Hoctunenis bsuth R8JeQabEIOELBRINS Wbisbwncudents contracts,

generally inclugje eglossar of terms. However, (illifficulties ariselwhﬁn eqeneﬁatin such documents when
. . cven a arﬁqo ‘1 ¢_alterations that mag occur € %ew 1 the st ctulre ocu.mentf
a user is required to maintain the glossary, suchas ensuring that eachterm in‘the glossary is referenced

in the contract. Again¢hurdss tththeiserohds areiritimidtenk bowietigiebdd thekttrmetusecidocthmestpitie user
may not be awarec\gllﬁgﬁlgsglrtliﬁ&ltggmgg{gutagr&iqﬁ)%gyeﬁ{e being referenced in the structured document

which could 25 cause problems interpreting the structured document. Additionally, when portions of a
document are edited, it can be difficult for a user to undo changes to a specific portion of the document.

Whilst track changesoaie grubaslyesaplayeshindsaditianal prxdspiocessing softwareai saaifirdifficult to
remove Chanqgs to conduct a search. Generally, searching of a word processing document is performed on a
per-document basis. However, it is difficult to conduct a search at a finer granularity, such

as on a per object basis.

In some instances, generic content can be reused in a number of structured documents,
15 such that the generic content is referred to as a precedent in order to avoid the content
being retyped. However, if a precedent is modified, this modification does not propagate to

structured documents that have been generated using the precedent.

Furthermore, generation of particular documents, such as legal documents which include
20 contracts, generally include a glossary of terms. However, difficulties arise when
generating such documents when a user is required to maintain the glossary, such as
ensuring that each term in the glossary is referenced in the contract. Again, unless the user
has an intimate knowledge of the structured document, the user may not be aware whether
the terms in the glossary are being referenced in the structured document which could

25  cause problems interpreting the structured document.

Additionally, when portions of a document are edited, it can be difficult for a user to undo
changes to a specific portion of the document. Whilst track changes are currently
employed in traditional word processing software, it can be difficult to remove changes
30 made at a specific time or by a specific author whilst retaining other changes that have

been made at the same time or same author in the document. Keeping track of when



30 made at a specific time or by a specific author whilst retaining other changes that have been made at
the same time or same author in the document. Keeping track of when - 3 - changes occurred to a
specific portion of the document can therefore be difficult if not impossible. Generally track changes are
recorded within the document on a per document basis which thereby causes difficulties if a user wishes
to revert to an older version of a particular portion of the document whilst retaining the changes to the
remainder of the 5 document. Therefore, there is a needFor a method, system, and/or computer program
product which can overcome or at least alleviate one or more of the above-mentioned problems, or at
least provide a useful commercial alternative. 10 The reference in this specification to any prior
publication (or infarimegisnodanvedtfremnpityiior todmey iatherdatioteis knothrreidndes ahtfisHoulcdhetot be

taken as, an ackn ‘89.&9@?%%?[9rﬂ?&%ﬁiQﬂaﬁé&‘%e‘c%%rﬁééngﬁh%?ﬂ%‘dﬁ%ﬁgﬁto‘ﬁr%&%&%&@ (or

information derived from it) or known matter forms part of the common general knowledge in the field of
15 endeavour to Wiitidh WSk feeriyationcretaee Sinintdise I die s pede theren<L slavigeira prdcessing

system for generagiigaidopurment Mhe @bt ProCES SiRgnsySten Qhfans: o rmemeky, dniebject tree

data structure gncllddinl%zo a plurality of objects, wherein the object tree data structure is indicative of an
. cuinent, . .

order which conten?generated by objects are to be ordered to generate document content, wherein one

or more objects include static content and one or more objects include a dynamic reference; the

processing systemgenpiates.dy RAmMeqaBieN AR LRIEGhIDINGAPIGEE PRgam fridustigiure having
a dynamic reference; and
can overcome or at least alleviate one or more of the above-mentioned problems, or at least

provide a useful commercial alternative.

10
The reference in this specification to any prior publication (or information derived from it),
or to any matter which is known, is not, and should not be taken as, an acknowledgement
or admission or any form of suggestion that that prior publication (or information derived
from it) or known matter forms part of the common general knowledge in the field of

15 endeavour to which this specification relates.

Summary
In one aspect there is provided a processing system for generating a document, wherein:
the processing system obtains, from memory, an object tree data structure including
20  a plurality of objects, wherein the object tree data structure is indicative of an order which
content generated by objects are to be ordered to generate document content, wherein one
or more objects include static content and one or more objects include a dynamic
reference;
the processing system generates dynamic content for each object in the object tree
25 data structure having a dynamic reference; and
the processing system generates the document content by combining the dynamic
content and the static content of the plurality of objects according to the order indicated by

the object tree data structure in order to generate the document.

30 In certain embodiments, the object tree data structure includes a first object having a

dynamic reference which includes a pointer to a second object of the object tree data



the processing system generates the document content by combining the dynamic content and the static
content of the plurality of objects according to the order indicated by the object tree data structure in order
to generate the document. - 4 - structure, wherein the processing system generates dynamic content for
the first object based upon the second object referenced by the pointer. In certain embodiments, the
processing system generates the dynamic content for the first 5 object based upon the order which the
second object is defined in the object tree data structure4ln certain embodiments, the document
generated is an electronic file. 10 In certain embodiments, the memory includes a database having stored
therein serialised data indicative of the object tree data structure, wherein the processing system retrieves
the serialised datasfroruthendiataivate anddeserinlises trwsekalibadiatadsasctmstredirthegbject tree

data structure for gg&gr@;mgpgeg&g&lg%%}rg@%&g@@hgmggi{nents, the processing system includes:

an input device; and an output device; wherein the'memory includes executable instructions which,
when executed by the processing system, cause an interface to be presented via the output device

presenting a 20 viglabigprespotatientQfitkie rkiesihl egstaiashtigkirtaadntonenabiea asentordgfine or

modify the obj%ct trg.e d%tg s&ructur via the input device. | c%rtain.e lilodgnen S, ttg)e interfaﬁe includes a
. . . 0 {ﬁct sed, upon the (%r cr W ﬁht € secotn? o) J&Cttls r&ﬂen}e n _the, 0 gect treg data
first panel including thé visual representation of the object tree“data structure, and a'second panel for
presenting contenstructure.

In certain embodiments, the document generated is an electronic file.

10 In certain embodiments, the memory includes a database having stored therein serialised
data indicative of the object tree data structure, wherein the processing system retrieves the
serialised data from the database and deserialises the serialised data to reconstruct the

object tree data structure for generating the document.

15 In certain embodiments, the processing system includes:
an input device; and
an output device;
wherein the memory includes executable instructions which, when executed by the
processing system, cause an interface to be presented via the output device presenting a
20 visual representation of the object tree data structure and to enable a user to define or

modify the object tree data structure via the input device.

In certain embodiments, the interface includes a first panel including the visual
representation of the object tree data structure, and a second panel for presenting content

25 generated for one of the objects selected from the visual representation of the object tree
data structure, wherein upon user selection, via the input device, of one of the objects
presented within the first panel, the processing system determines content for the selected
object and controls the display to present the content for the selected object in the second
panel.

30



25 generated for one of the objects selected from the visual representation of the object tree data
structure, wherein upon user selection, via the input device, of one of the objects presented within the first
panel, the processing system determines content for the selected object and controls the display to
present the content for the selected object in the second panel. - 5 - In certain embodiments, at least one
object has stored in memory version data indicative of one or more previous versions of the respective
object, wherein, based on user input via the input devicesthe processing system modifies the object to
revert to one of the previous versions of the respective object such that the document is generated using
the respective 5 previous version of the respective object. In certain embodiments, the processing system
receives input daténfrerfithenibhpdintatdce indicativebgfctiaugercdeletingome ofithedebjectsftomathe object

tree data structure, e Fﬁ&?etﬁ%\RB‘aQ%%f&Qs%’is&?éPe%%&ﬁé dbibe. ‘J@l&t&% BRiEFbIPJLIaHNFed By a

dynamic 10 reference of one of the objects remaining in the object tree data structure, wherein the output
device presents, VigPH&lfiieFfdbe ProgetiesisistiBseRg iR BSH6ifst © e déettfonfdhe PEYiRsts

correction to the respestiver dyd astjiectRie BNee sidicarainc-erphtbmnanisiie  osReSIRg reysiamdeceives

new dynamic rgaference data fromtl the ingut d%vice, operated by the user, indicative of a dynamic
TGVIOUS VErsion o c rets [~ tﬂ{]e (6] {_)Cct. . .
reference to one dt the rémaining objects in the object tree data structure, wherein the processing system

modifies the respective dynamic reference of the one or more objects which referenced the deleted object

with the new dy”aIHiGeﬁﬁrg&%gdﬁﬁ%tsz%@&85@&%@%%%&5%&%&?@&5 tremdala s eurgdncludes

glossary data including a plurality of referenceable glossargéements, wherein one or more objects in the

object tree data stEfHE teferBicBedcititorioithe g 685y ERMERRGEETR HEApTEEEESNg system

generates the docwmesihthinplueiesmglopsary &eetionfhasartierdhaglossasrdatasd?byln eoratic

embodiments riortto %enertatiné; tpehdo%ument, theproce ing system determines if one ar more

Ig) reterence ,01_one, of the oe]ects ren} ming 1n the ((%j][gf,){:t tree data structure, w ela the ..
non-referenced glossary elements are present in the grossary a, wherein in response 1o detection of
the one or more nongrefdremcant glossany Slenétscthe dutpitrdeicegndicatpsnsdddiiecidteriticr, the

detection of the ong PF.RLR PARLRIRI NG I FIRSToRUSIEMENFerane

In certain embodiments, the processing system receives new dynamic reference data from
15 the input device, operated by the user, indicative of a dynamic reference to one of the
remaining objects in the object tree data structure, wherein the processing system modifies
the respective dynamic reference of the one or more objects which referenced the deleted

object with the new dynamic reference data.

20 In certain embodiments, the object tree data structure includes glossary data including a
plurality of referenceable glossary elements, wherein one or more objects in the object tree
data structure reference one or more of the glossary elements, wherein the processing

system generates the document to include a glossary section based on the glossary data.

25 In certain embodiments, prior to generating the document, the processing system
determines if one or more non-referenced glossary elements are present in the glossary
data, wherein in response to detection of the one or more non-referenced glossary
elements, the output device indicates, via the interface, the detection of the one or more

non-referenced glossary elements.
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In certain embodiments, the processing system deletes from the glossary data at least some of the one or
more non-referenced glossary elements prior to generating the document.  In certain embodiments, the
processing system formats the document content according to 5 a style sheet, stored in the memory, to
generate the document. In certain embodiments, the processing system is a distributed processing
system including: a server processing system; and 10a client processing system in communication with
the server processing system via a network; whereinghe memory storing the object tree data structure
is in data communication with the server processing system. 15 In certain embodiments, the processing
system is configured to generate a legal document. In certain embodiments, the legal document is a
contract. In certailresattodiengrdnibgptbe essieryisy siemnpdefoien §an|tastlonerpil@Dat retordey traversal

of the object tree qaig SHAGIHIR IR AENRIRIEBLdASLA-PRIURRTIRG docUPRRhE AIGRE Ghife document;

a post-order traversal of the object tree data structure to generate at least a portion of the document
content of the document; and
In certain embodiments, the processing system formats the document content according to

5 astyle sheet, stored in the memory, to generate the document.

In certain embodiments, the processing system is a distributed processing system
including:
a server processing system; and
10 a client processing system in communication with the server processing system via
a network;
wherein the memory storing the object tree data structure is in data communication

with the server processing system.
15 In certain embodiments, the processing system is configured to generate a legal document.
In certain embodiments, the legal document is a contract.

In certain embodiments, the processing system performs at least one of:
20 a pre-order traversal of the object tree data structure to generate at least a portion of
the document content of the document;
a post-order traversal of the object tree data structure to generate at least a portion
of the document content of the document; and
a breadth-first traversal of the object tree data structure to generate at least a portion

25  of the document content of the document.

In another aspect there is provided a method of generating a document by a processing
system, wherein the method includes:

the processing system obtaining, from memory, an object tree data structure

30 including a plurality of objects, wherein the object tree data structure is indicative of an

order which content generated by objects are to be ordered to generate document content,



a breadth-first traversal of the object tree data structure to generate at least a portion 25 of the document
content of the document. In another aspect there is provided a method of generating a document by a
processing system, wherein the method includes: the processing system obtaining, from memory, an
object tree data structure 30 including a plurality of objects, wherein the object tree data structure is
indicative of an order which content generated by objects are to be ordered to generate document
content, - 7 - wherein one or more objects include statictontent and one or more objects include a
dynamic reference; the processing system generating dynamic content for each object in the object
tree data structure having a dynamic reference; and 5the processing system generating the document
content by combinwigthe dynamitcontgattandcthdestatic conterit aidteghuralityeoftpbjectschstording to
the order indicatec(il%ﬁlﬂg Igpgpe%y;ee data structure in order to generate the document. In another

aspect there is provided a computer program for conf)i%uring a processing 10 system to generate a
document, wherein the cORPGEEFREGYAIFTIHFCRAREIE XEATAEIEHEREH6HI WRIRT IWHHO8JESEHRSD by the

processing systemigausesure hdtiadsesassing Sysiam @dobtain, from memory, an object tree data
structure incluging a pIur%eit of ob.'[ljr?cts, wherein the otFJegg tree data stru%ture i%jndic tiv((ia of an order
y S

which content generated by ORjECtS aré to beCFiered 1 Generate doctment CORtERE 15 Wherdh one or

more objects includestatio¢dntsntianchene ditimoeteraife o ncitsde @dymaimibeefdrensisated by

the object tree data structure in order to generate the document.

In another aspect there is provided a computer program for configuring a processing
10 system to generate a document, wherein the computer program includes executable
instructions which when executed by the processing system causes:
the processing system to obtain, from memory, an object tree data structure
including a plurality of objects, wherein the object tree data structure is indicative of an
order which content generated by objects are to be ordered to generate document content,
15 wherein one or more objects include static content and one or more objects include a
dynamic reference;
the processing system to generate dynamic content for each object in the object tree
data structure having a dynamic reference; and
the processing system to generate the document content by combining the dynamic
20  content and the static content of the plurality of objects according to the order indicated by

the object tree data structure in order to generate the document.

Other embodiments will be described throughout the description of the example
embodiments.

25
Brief Description of the Figures
Example embodiments should become apparent from the following description, which is
given by way of example only, of at least one preferred but non-limiting embodiment,
described in connection with the accompanying figures.
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the processing system to generate dynamic content for each object in the object tree data structure
having a dynamic reference; and the processing system to generate the document content by
combining the dynamic 20 content and the static content of the plurality of objects according to the order
indicated by the object tree data structure in order to generate the document. Other embodiments will be
described throughout the description of the example embodiments. 25 Brief Description of the Figures
Example embodiments should become apparent from theg following description, which is given by way of
example only, of at least one preferred but non-limiting embodiment, described in connection with the
accompanying figures. - 8 - Figure IA illustrates a functional block diagram of an example processing
system that can bé&igtifiséd tdustritody fongivenbifleck Waparttelasembbdimenting FHigamethi® d¢ostrates an
example network lggqﬂﬁgggg%rgﬁg@&}p@;%pg Utitised 5 mgyélgﬁ);}dg{y&teffect to a particular embodiment;
Figure 2 illustrates a flowchart représenting an example method for genérating a document; 10 Figure 3A
is a block diagram representing an example of an object tree data structure; Figure 3B is a block diagram
representing an ondfgtak lagaut af-canianikgeperated oy thesohjealtraedaia sirudivee of Migdse 3A; 15

Figure 3Cis a Iocl1< ram represe tln%gn example object from the object tree data structure of Figure
3A; Figure 4 iiRstates Bre Ut 5SS |agram representlng objects forming the object tree data structure

for developing an object tree data structure;
Figure 2 illustrates a flowchart representing an example method for generating a

document;
10  Figure 3A is a block diagram representing an example of an object tree data structure;

Figure 3B is a block diagram representing an ordinal layout of content generated by the

object tree data structure of Figure 3A;

15 Figure 3C is a block diagram representing an example object from the object tree data

structure of Figure 3A;

Figure 4 illustrates an UML class diagram representing objects forming the object tree data

structure for developing an object tree data structure;

20
Figures 5 to 9 are screenshots of an example application for managing and generating a
document using an object tree data structure;
Figure 10 is an example of a subset of an object tree data structure;

25

Figure 11A is a functional block diagram of a first distributed processing system that can

be utilised to embody or give effect to a particular embodiment; and

Figure 11B is a functional block diagram of a second distributed processing system that

30 can be utilised to embody or give effect to a particular embodiment.



Figures 5 to 9 are screenshots of an example application for managing and generating a document using
an object tree data structure; Figure 10 is an example of a subset of an object tree data structure; Figure
11Ais a functional block diagram of a first distributed processing system that can be utilised to embody or
give effect to a particular embodiment; and - 9 - Description of Embodiments The following modes, given
by way of example only, are described in order to provide a more precise understanding of the subject
matter of a preferred embodiment or embodiments. In the figures, incorporated to illustrate features of an
example embodiment, 5 like reference numerals are used to identify like parts throughout the figures. A
particular embodiment can be realised using a processing system, an example of which is shown in Fig.
1A. In particular, tResripteseigfsyBodimédl generally includes at least one processor 102, or processing

unit or plurality of piaCEESArS,MEMANA04 3LIERSHANE AN RN, deviee ARG ARd Al eRshRRIOYtPUL

device 108, coupled together via a bus or group of buses 110. In certain embodiments, input device 106
and output device o8 coifdspetresiitdtinge itethansiisrfaceriar aisd caisipacHrampediritotpling the

processing systemhoeHinane or thofigueli phorpbaavicesiiorfxamplesieiasanii? eavidibrea PCl card
or PC card. Atgeaﬂ(on stora%e device 114 which hog]s11 s at Iealslt onﬁ dat bgse 116 can also be

¢ reference umerals are used to 1denti e parts throughout the tigures.

A particular embodiment can be realised using a processing system, an example of which
is shown in Fig. 1A. In particular, the processing system 100 generally includes at least
one processor 102, or processing unit or plurality of processors, memory 104, at least one
10  input device 106 and at least one output device 108, coupled together via a bus or group of
buses 110. In certain embodiments, input device 106 and output device 108 could be the
same device. An interface 112 also can be provided for coupling the processing system 100
to one or more peripheral devices, for example interface 112 could be a PCI card or PC
card. At least one storage device 114 which houses at least one database 116 can also be
15 provided. The memory 104 can be any form of memory device, for example, volatile or
non-volatile memory, solid state storage devices, magnetic devices, etc. The processor 102
could include more than one distinct processing device, for example to handle different

functions within the processing system 100.

20 Input device 106 receives input data 118 and can include, for example, a keyboard, a
pointer device such as a pen-like device or a mouse, audio receiving device for voice
controlled activation such as a microphone, data receiver or antenna such as a modem or
wireless data adaptor, data acquisition card, etc.. Input data 118 could come from different
sources, for example keyboard instructions in conjunction with data received via a

25 network. Output device 108 produces or generates output data 120 and can include, for
example, a display device or monitor in which case output data 120 is visual, a printer in
which case output data 120 is printed, a port for example a USB port, a peripheral
component adaptor, a data transmitter or antenna such as a modem or wireless network
adaptor, etc.. Output data 120 could be distinct and derived from different output devices,

30 for example a visual display on a monitor in conjunction with data transmitted to a

network. A user could view data output, or an interpretation of the data output, on, for



15 provided. The memory 104 can be any form of memory device, for example, volatile or non-volatile
memory, solid state storage devices, magnetic devices, etc. The processor 102 could include more than
one distinct processing device, for example to handle different functions within the processing system
100. 20 Input device 106 receives input data 118 and can include, for example, a keyboard, a pointer
device such as a pen-like device or a mouse, audio receiving device for voice controlled activation such
as a microphone, data receiver or antenna such as a magdem or wireless data adaptor, data acquisition
card, etc.. Input data 118 could come from different sources, for example keyboard instructions in
conjunction with data received via a 25 network. Output device 108 produces or generates output data
120 and can includegifpieexampiéoraodispigye device. dhmenitge idewhichl ¢ase butpytfdatact 2atasovisual, a

printer in which Caﬁ?o?rﬂ&%h%&?a%@%@aﬁg'”{&d Lo loraxAMBIe B YRR AR A RGIPREH gapponent

adaptor, a data transmitter or anténna such as a modem or wireless network adaptor, etc.. Output data
120 could be distifEragflaefve daBIsgifeisst 6tput devices, 30 for example a visual display on a
monitor in conjunction with data transmitted to a network. A user could view data output, or an
interpretation %’f th1e dgéat g ¢ rggegsrllngosg/stem 100 is adapted to allow data or information to be stored in
and/or retrieved from, via wired or wireless communication means, the at least one
database 116 and/or the memory 104. The interface 112 may allow wired and/or wireless
communication between the processing unit 102 and peripheral components that may serve
a specialised purpose. The processor 102 receives instructions as input data 118 via input
10 device 106 and can display processed results or other output to a user by utilising output
device 108. More than one input device 106 and/or output device 108 can be provided. It
should be appreciated that the processing system 100 may be any form of terminal, server,

specialised hardware, or the like.

15 The processing device 100 may be a part of a networked communications system 200, as
shown in Fig. 1B. Processing device 100 could connect to network 202, for example the
Internet or a WAN. Input data 118 and output data 120 could be communicated to other
devices via network 202. Other terminals, for example, thin client 204, further processing
systems 206 and 208, notebook computer 210, mainframe computer 212, PDA 214, pen-

20 based computer 216, server 218, etc., can be connected to network 202. A large variety of
other types of terminals or configurations could be utilised. The transfer of information
and/or data over network 202 can be achieved using wired communications means 220 or
wireless communications means 222. Server 218 can facilitate the transfer of data between
network 202 and one or more databases 224. Server 218 and one or more databases 224

25 provide an example of an information source.

Other networks may communicate with network 202. For example, telecommunications
network 230 could facilitate the transfer of data between network 202 and mobile or
cellular telephone 232 or a PDA-type device 234, by utilising wireless communication
30 means 236 and receiving/transmitting station 238. Satellite communications network 240

could communicate with satellite signal receiver 242 which receives data signals from



example, a monitor or using a printer. The storage device 114 can be any form of data or information
storage means, for example, volatile or non-volatile memory, solid state storage devices, magnetic
devices, etc.. 5 In use, the processing system 100 is adapted to allow data or information to be stored in
and/or retrieved from, via wired or wireless communication means, the at least one database 116 and/or
the memory 104. The interface 112 may allow wired and/or wireless communication between the
processing unit 102 and peripheral components that mayiserve a specialised purpose. The processor 102
receives instructions as input data 118 via input 10 device 106 and can display processed results or other
output to a user by utilising output device 108. More than one input device 106 and/or output device 108
can be provided. Isahiditd@Hevdpgreciatedstiatthetproressingtsystath £00!eayebel anysfoiiar@fterminal,
server, specialised[ardwiare, A Gyt 16 LIRS SHIRG LM CE AR R A% RG.A-PRED Qf Lngfjkorked

communications system 200, as shown in Fig. 1B. Processing device 100 could cormect to network 202,
for example the Inte/ARBRT 209y AR, tesRyCRRR YR S Wi pte talts 220 Sdard e euint@flicitéch to other

devices via networkr282mpithekiesminalsafona@xampiea thistelianty 204 brtberdgiecessingaysiems 206
and 208, notet%ool%com uter 210 a'%gam omguter 212, PDA 214 n- Z%based computer 216,
05 s

server 218, etc, can 58 SUNHESREE t Netor .W‘T&tr%ev%ri%t%ixe%%%ger"fypes"%‘?‘%%‘%trsn}ﬁa 38
configurations couldbecutilisk¥g. Wiehtransfds theitfosteatibdetrid/arddaté ovelenbtno?k202dgamtse achieved

using wired com%p@ggg&r&g@ln@&g%ﬂ{e%ﬁ%ﬁg@m%ﬂons means 222. Server 218 can

facilitate the transfer of data betweén network 202 and one or more databases 224. Server 218 and one
or more databases 224 25 provide an example of an information source. Other networks may

communicate withTHtybss3Rié. dolceXampladtelRanm sueaHARS WRANIRK 230N faciitaipithe

transfer of data between network 202 and % r cellylar telephone 232 or -type device 234, by
utlising wireiels ORI AT S0 N R A St SO G AT g Sy S0, SR
communications nitwetk @4Q ¢buldrebyniavuiititate withbdatelitewigaad necdiveh@ 42mivictnrectives data

signals from Satew&%%&éf"mﬁﬂniﬁﬁwﬁ‘oﬁ i&g@m@t&)pommunicaﬂon with satellite signal transmitter 246.

Terminals, for example further processing system 248, notebook computer 250 or satellite telephone 252,
can thereby communicate with network 202. A local network 260, which for example may be a private

network, LAN, etCcTHRa el sk e netchiRsmewero 20i hdyofoaxaimples, detvaikniecaayldiee
connected with ethernet 262 v&?}igh cormects termlinglgs6224 S %e 266 which contyols the transfer of data
to and/or from UatdBSL& 288 VARd SAttel"S 76 8HY IS bt Lt é s Of hethBIks Eould BE Utfised’

Internet terminals or the like. The networks 202, 230, 240, 260 may be or form part of
other communication networks, such as LAN, WAN, ethernet, token ring, FDDI ring, star,
etc., networks, or mobile telephone networks, such as GSM, CDMA or 3G, etc., networks,
and may be wholly or partially wired, including for example optical fibre, or wireless

20 networks, depending on a particular implementation.

Referring to Figure 2, there is shown a flowchart representing an example method 270 of
generating a document. The method 270 is performed by a processing system in the form
of processing system 100.
25
In particular, at step 275, the method 270 includes the processor 102 of the processing
system obtaining, from the memory 104 of the processing system, an object tree data
structure including a plurality of objects, wherein one or more objects include static
content and one or more objects include a dynamic reference. The object tree data structure
30 s indicative of an order which content generated by objects are to be ordered to generate

document content. Steps 280 and 285 of method 270 are performed to generate a document



The processing device 100 is adapted to communicate with other terminals, for example 10 further
processing systems 206, 208, by sending and receiving data, 118, 120, to and from the network 202,
thereby facilitating possible communication with other components of the networked communications
system 200. Thus, for example, the networks 202, 230, 240 may form part of, or be connected to, the 15
Internet, in which case, the terminals 206, 212, 218, for example, may be web servers, Internet terminals
or the like. The networks 202, 230, 240, 260 may be or-form part of other communication networks, such
as LAN, WAN, ethernet, token ring, FDDI ring, star, etc., networks, or mobile telephone networks, such as
GSM, CDMA or 3G, etc., networks, and may be wholly or partially wired, including for example optical
fibre, or wireless 20dhatngriédscdepencingon a garticular, implemedthtitn. Refeditgoikipdes 2hdhere is

shown a flowchart fepresenipg.an & ﬁamﬁtb&ﬂc%?%PE&%@J@UP&%&’%&R&%&%&J@%M&@% 270 is
performed by a processing system in the form of ﬁrocessmg system 100. 25 In particular, at step 275, the

method 270 includé@th0pricasdbrd1 92 drehesr sy N BB FrePAUHER AN 04 of the

processing systemoaimiabjeehdrémslala &nusiued aauding @risadityefhiasiso ndwseinoaa dnrgnore

objects include_static content and one or more pbjects inglude ad na%t& reference. The ob'ecﬁ tree data
. 3 1o %he orefler n 1Ocate X the o El (Et tree atta structyre m praer to O%enecrla the
structure 30 isindiCativVe or an order which content generated by Objéects are 10 be ordered 10 generate

document contentd@tepen28®and 285 of method 270 are performed to generate a document

In particular, step 275 can include either the object tree data structure being defined by a
user via use of an application executed upon the processing system wherein the defined
10  object tree data structure is stored in volatile or non-volatile memory, or retrieving pre-
defined data indicative of the object tree data structure from a data store. Each of these

options will be discussed below in more detail.

It will be appreciated from method 200 that a processing system, in the form of processing
15 system 100, can be provided that is configured to perform the method 200. In particular,
the processing system includes a memory 104 and a processor 102 in communication
therewith, wherein: the processor 102 obtains, from the memory 104, an object tree data
structure including a plurality of objects, wherein the object tree data structure is indicative
of an order which content generated by objects are to be ordered to generate document
20 content, wherein one or more objects include static content and one or more objects
include a dynamic reference; the processor 102 generates dynamic content for each object
in the object tree data structure having a dynamic reference; and the processor 102
generates the document content by combining the dynamic content and the static content of
the plurality of objects according to the order indicated by the object tree data structure in

25 order to generate the document.

It will also be appreciated that a computer program product can be provided to configure a
processing system, such as processing system 100, to generate a document. In particular,
the computer program product can be provided in the form of a computer readable
30 medium, such as a non-transitory computer readable medium, which includes computer

executable instructions which when executed by the processor 102 of the processing



- 12 - including document content. In particular, at step 280, the method 270 includes the processor 102
generating dynamic content for each object having a dynamic reference. At step 280, the method 270
includes the processor 102 generating the document content by combining the dynamic content and the
static content of the plurality of objects according 5 to the order indicated by the object tree data structure
300 in order to generate the document 340. In particular, step 275 can include either the object tree data
structure being defined by a user via use of an applicatian executed upon the processing system wherein
the defined 10 object tree data structure is stored in volatile or non-volatile memory, or retrieving
predefined data indicative of the object tree data structure from a data store. Each of these options will be
discussed below inystoreadeseit. thevltdvesappté2iatechbfrom fmethbe ROthatl B4protessicgtsystemm, in the

form of proceSSi”%t?wﬁ;t%}‘é‘i‘ﬁﬁh&{ﬁ%a@ﬂr@ﬁt%‘?\éﬂ@&sﬁh@gé&ﬁ%ﬂﬂ@%ﬁ@& fRPgom, thrmeind,g00- In

particular, the processing system includesa memory 104 and a processor 102 in communication
therewith, whereirffti8 piéced8ish 199 tentgris aiethPinebiRemeis ted2, aidGrfetd avsagtdSntire

including a pluralityoafcabjeatsienheneintheoabjesticadalacstietusengindicatine oF anoasdesjshich

content generasted. bc)f c()ibjec(tls are.to be ordered to generat? ocument 20 content, wherein one or more
€ Y C_reference: the processor etg enerate r\él%al}mc con%ﬁnt or cach

. . 1 u na
objects include static tontefit and ohe o more'd Jech Inclu namic reference, the processor 102

generates dynamictganterthfortgethirebact mrdqmadje@imgeeiMMa}@tmfcumedqaumglamymmicll@a‘erence_;
and the Processort&‘%&%ﬂ?@é%%é&%&%&%ﬁ%%ﬁ&h%W@H@M&%t&ﬁlfé}{%{ﬁ'&99&?@&&%5“3 static

content of the plurality of objects according to thé order indicated by the object tree data structure in 25
order to generate ﬂﬁé?/@d’&%ém?ﬁmﬁﬁél%’ﬂ@laﬁ6?éb?a?é%?fﬁ&41&awn%lﬁlﬂér"ﬁ:‘@fér’é‘?ﬁ HHOTECRER be
provided to configureradpioGResig Ssdefinsyeh as processing system 100, to generate a document. In
particular, the computer program product can be provided in the form of a computer readable 30 medium,
such as a non-transitory computer readable medium, which includes computer

Referring more specifically to Figure 3A there is shown a block diagram representing the

object tree data structure 300. Figure 3C shows a block diagram of an example object 320
of object tree data structure 300. In particular, the object tree data structure 200 includes a
plurality of objects 304 including a root object 310. The root object 310 is the first object
15 of the object tree data structure 300. The object tree data structure 300 also includes a
number of child objects 320-334. Each child object, other than the root object 310,
includes an attribute indicative of a parent pointer which references the parent object for
the respective object, as shown in Figure 3C. However, it will be appreciated that it is
possible that the root object 510 can include a pointer to itself. In some object tree data
20  structures 300, a child object may also be a parent object, wherein a grandchild object
references a child object of the object tree data structure 300. Each parent object can also
include one or more child pointers 360 (see Figure 3C), wherein each child pointer
references a child object in the object tree data structure. In the event that a parent object
includes more than one child object, the parent object may have an attribute in the form of
25 an array of pointers referencing the plurality of child objects. The objects of the object tree
data structure 300 have an ordinal structure, wherein the root object 310 is the first object
of in the ordinal structure of the object tree data structure. As will be discussed in more
detail below, the document generated using the object tree data structure 300 is generated
according to the ordinal structure of the object tree data structure, wherein the content
30 generated for each object is concatenated according to the position of each object 305 in

the object tree data structure 300.



executable instructions which when executed by the processor 102 of the processing - 13 - system
causes: the processor 102 to obtain, from the memory 104, an object tree data structure including a
plurality of objects, wherein the object tree data structure is indicative of an order which content generated
by objects are to be ordered to generate document content, wherein one or more objects include static
content and one or more objects 5 include a dynamic reference; the processor 102 to generate dynamic
content for each object in the object tree data structure-hawing a dynamic reference; and the processor
102 to generate the document content by combining the dynamic content and the static content of the
plurality of objects according to the order indicated by the object tree data structure in order to generate
the document. 10 Referring more specifically to Figure 3A there is shown a block diagram representing

the object tree datﬁ&%%%’?ﬁo?@%eﬁﬂwﬁy"t% I%?Q%’é’%é, Rigk BRaraB af AR GrRMRIE.QRIGGLeR,Qf object

tree data structure 300. In particular, the ‘object tree data structure 200 includes a plurality of objects 304
including a root objeétesteratnaandtcdklecnztbiinafig BB Qi BYiAdBrHetiPesattastiGBture 300.

The object tree dagasstruriiicna00 alsainaludas mawpjles of thilhrbiesis 820s83dukach ahilddebject,
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. n attribute.of one.or more dynamic reference to one or 1nor ects o obtegt . .. .
parent object for the respective 0 jectI,n as shown in Figure 3C. However, wiil D& appremated fhat it is

possible that the roet ala}ecﬁtﬁmmmaﬁqﬁ_tcwaenatpojmecmddsémmmow&bﬁegtmaadlatdaﬁz@mwntures 300,
a child object may, afsQ.Re §sBaLRLANESH BYREIGRAERNEsNicRbIeRLEIRI RGeS, %f@@r@@d@% of the

object tree data structure 300. Each parent object can also include one or more child pointers 360 (see

Figure 3C), wherefi¥bgh il g8mitar sretbirte &% (ild Sibjetif A ovjetaitrdunstic KP0tRkrdS In the

event that a pareni&kjeciingludes-soarethan engcpilstahisct tienpargrbetieshinay fiave am@itribute in
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generated using t%e%l%%éﬁ?@oﬂ?etﬁ stiyciyre 300.1s. gengrated accordingda the ordinal structure of the

object tree data structure, wherein the content 30 generated for each object is concatenated according to
the position of each object 305 in the object tree data structure 300. - 14 - Referring more specifically to

Figure 3C, each oRjge#onidithepebiciyas dataairuciure 3Q0:genamily samnelude-atalriute in the
form of a strinl%repres'%nting statticdcbontent ?%55t ﬁdditi%gll% tﬁt least some 01; the obj)ectts (?f t}gﬁz object tree
data structure' tan H&{dse: Presented by an output device e processing system, associated with a

software application 500, executed by the processor 102 of the processing system 100, for

use in developing, managing and generating structured documents according to the above

mentioned embodiments.

20  In particular, the application 500 includes first panel in the form of an object tree frame
510. The application 500, executed by the processor 102, presents a graphical
representation of the object tree data structure 300, either retrieved from a data store 114 of
the processing system 100 or defined within the application 500, within the object tree
frame 510. The object tree frame 510 may also present a short textual description 512, as

25 shown in Figure 7, indicative of content stored as an attribute for each respective object of

the object tree data structure 300.

The application 500 also includes a second panel in the form of a content viewing frame
520. The application 500, executed by the processor 102, is configured to present content
30 of at least some of the objects 305 in the object tree data structure 300 within the content

viewing frame 520.



5 an attribute of one or more dynamic references 350 to one or more objects of the object tree data
structure 300. When the structured document 340 is generated, the dynamic reference 350 is interpreted
by the processor 102 of the processing system by reference to another object 305 in the object tree data
structure 300, wherein dynamic content is generated by the processor 102 of the processing system and
concatenated with the static 10 content 355 of the respective object 305 to form object content which can
be concatenated with object content of other objects of-thg-object tree data structure 300, thereby
generating the document content 345 of the document 340 as shown in Figure 3B. Referring more
specifically to Figures 5 to 12 there is shown example screenshots of a 15 interface, presented by an
output device 108 of the processing system, associated with a software application 500, executed by the
processor 102 of the.pIaGessing sisiatki . (L Re 0 devslono g MaRaLind angrarnsrating siructured
documents according to the above mentioned embodiments. 20 In particular, the application 500 includes
First panel in the fOFHSF s bBfetkededa et res PR bisHic A dhtBo ar@kkel fsar s\ tHE W 6EdiSor 102,
presents a graphica)jsepiesaatatiencafitheohjectieedata sinscidecoB@: sifbes rattirves droma,data store
114 of the progessing system 100 or defined within the application 500, within the.ohject tree frame 510.
The obioct o8 At S BT SR G on L S R R AP 0 U5 S ST Eiore 7.
indicative of contethestoessas1an attripatenfod pabimibspective objeng ththedbject tree data structure 300.
The application 500 also includes a second panel in the form of a content viewing frame 520. The
application 500, executed by the processor 102, is configured to present content 30 of at least some of

the objects 305 in KHEISHRUE 188 drstastRietioreddobasrAtrHa I ehtAE A fralies 528> ohtie The
application 500 allgyysthecus@itiostalaste Viathsianutssyicr: 16 ehtheraraeassingisysieosesh as a
Keyboard or g A S EL 300D e qrabiselreprenenialin of (P SRiEoh oS SRR AL Rhire 300
(i.e. provide focCus to one of thé ‘0bjects in the object tree

within the content viewing frame 520. The processor 102 configures the content viewing

frame 520 to delimit the content associated with the object which is selected in the object
tree frame 510, wherein a cursor appears in the delimited portion of the content viewing
frame 520 to enable editing by the user via the application. Specifically, the content

15 associated with the selected object is displayed in an editable window 522 of the content
viewing frame 520, whereas the remaining portion of the content viewing frame 520
merely presents the content of a portion of neighbouring objects 305 of the object tree data
structure 300. The edited content is then stored, within memory 104 by the processor 102
as an attribute of the object.

20
The application 500 is configured to enable a user to define a new object tree data structure
300, as graphically depicted in Figure 3A. In particular, the user uses the input device 106
of the processing system 100 to interact with the user interface to create a new object tree
data structure 300. The processor 102 under configuration by the application presents, via

25  the output device 108, a dialog window requesting static content to be defined for the root
object 310. The user can define the static content using an input device 106 of the
processing system 100. The application 500 then instantiates the root object 310 using the
content defined by the user and presents a graphical representation, via the output device
108, of the root node in the object tree frame 510. Focus is then provided to the root node

30 and presents the content associated with the root node in the content viewing frame 520.



5 wherein object content (i.e. static and content) of the selected object 305 is determined by the
processor 102 and presented within the content viewing frame 520. Furthermore, the user is able to edit
the content for one or more of the objects 305 of the object tree data structure 300. Specifically, the
content presented within the content 10 viewing frame 520 for the focused object 305 can be edited,
using the input device 106, within the content viewing frame 520. The processor 102 configures the
content viewing frame 520 to delimit the content associated with the object which is selected in the object
tree frame 510, wherein a cursor appears in the delimited portion of the content viewing frame 520 to
enable editing by the user via the application. Specifically, the content 15 associated with the selected
object is displayedlire anvelitiiiecdvirgionts2 2ioh the dornent viewhsgsfoagt en5ROnwrhidEaslifvd remaining

portion of the contgl@h\@g%ﬁm{ggmé@&mggjgﬂmﬁﬁents the content of a portion of neighbouring objects

305 of the object tree data structure 300. The edited content is then stored, within memory 104 by the
processor 102 as an attribute of the object. 20 The application 500 is configured to enable a user to
define a new objeqthy@cedaiahst ubleite BPaasvarapbicallyidemictedintrighpetJvite pasticitrfithe user

uses the input device 106 of the. processin tem 100 to interact with the user interface to create a new
objoct tre® dath SURICPED.THL GRSy 2 A o GEIAID) T eSO Ieiis, via 25
the output device $08ila tialognwintoworeqbpstinbestapicaonientdtcpedefinedidrthe oot djéct 310. The
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application 500 then instantiates the root object 310 using the content defined by the user and presents a
graphical represer?f%ﬁ’i%‘ﬁ tbpam%eéﬁﬂbdp@jm configuration from the software application instantiates

the child object 320, 330 which includes an attribute indicative of the content and a parent
10  pointer referencing the root object. One or more further children objects 322, 324, 326,
332, 334 can then be defined, using the input device 106, as described above.

The user is able to interact with the user interface of the application, using the input device
106, to define a dynamic reference for one of the objects 305 of the object tree data
15  structure 300. In particular, the user is able to select an object from the object tree data
structure 300 which the dynamic reference specifies. The dynamic reference is generally
provided in the form of a pointer which points to an object 305 in the object tree data
structure 300. When the content of the object is presented in the content viewing frame 520
or when the structured document 340 is generated using the object tree data structure 300,
20 the dynamic reference is interpreted by the processor 102 under configuration by the
software application 500 by retrieving the object 305 from memory 104 via the pointer,

wherein the referenced object can be used to generate dynamic content.

In one example embodiment, a function of the referenced object 305 can be executed by
25 the processor 102 under configuration by the application to return the dynamic content.
The dynamic content can then be concatenated by the processor 102 with the static content
to generate the content of the object 305 for either presentation within the content viewing
frame 520 or generation of the structured document 340. The concatenated content can
also be stored in memory 104. Generally, the object 305 having the attribute of the

30 dynamic reference stores data indicative of the concatenation position of the dynamic



108, of the root node in the object tree frame 510. Focus is then provided to the root node 30 and
presents the content associated with the root node in the content viewing frame 520. - 16 - The newly
defined object tree data structure can then be stored in memory 104 which can include volatile or
non-volatile memory. The user is then able to interact with the user interface, via the input device 106, to
define 5 one or more children objects 320, 330 which directly extend from the root object 310. Similar to
defining the root object, the application 500 requests content be provided by the user, via the input device
106 of the processing system 100, wherein upon providing the content the processor 102 under
configuration from the software application instantiates the child object 320, 330 which includes an
attribute indicativecofitdne wathtémt sintek apaeeninl Orgwintemseferdacihg dyearoot ldjetttiOmatentracre thither

children objects 3ggn 3¢ Raan FRPd I LHANRRLEAANGE o BRING IS INPURARYICS)A06, as described

above. The user is able to interact with the user interface of the application, using the input device 106, to
define a dynamic reference for one of the objects 305 of the object tree data 15 structure 300. In

particular, the userig akleilubRIeCtanrobirebftostie OhjeR! tremplatacssitause: 3w hickidhasdynamic
reference specgflesb.'l'he dynamic refererg IS ggggral[x I’O\flgled in the.form of a fo%%eclilv%ng%gomts to
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software application 500 by retrieving the object 305 from memory 104 via the pointer, wherein the
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Once the object tree data structure 300 has been stored in the data store, the object tree data
structure 300 can be retrieved, deserialised, and regenerated. Specifically, the processor
retrieves the serialised data from the database and deserialises the serialised data to
15 reconstruct the object tree data structure for generating the document. In one particular
form, particular, the user may interact with the user interface, using the input device 106,
to select from the data store data representing the object tree data structure 300. Upon
selection, the data is retrieved by the processor 102 from memory 104, the objects 305 of
the object tree data structure 300 are instantiated by the processor 102 using the retrieved
20 data, the object tree frame 510 presents, via the output device 108 under control of the
processor 102, a graphical representation of the object tree data structure 300, and the
content viewing frame 510 presents, via the output device 108 under control of the
processor 102, a portion of the content for a portion of the object tree data structure 300. It
will be appreciated that when the application 500 is relaunched, the processor 102 under
25 control of the application 500 may automatically retrieve an object tree data structure 300
from the data store. In one form, the object tree data structure 300 retrieved by the
processor 102 from the database may be the last object tree data structure 300 that was

open when the application 500 was closed on the processing system 100.

30 The user is able to instruct the processor 102 under control of the application 500, via the

input device 106 of the processing system 100 and the user interface of the application



The dynamic content can then be concatenated by the processor 102 with the static content to generate
the content of the object 305 for either presentation within the content viewing frame 520 or generation of
the structured document 340. The concatenated content can also be stored in memory 104. Generally,
the object 305 having the attribute of the 30 dynamic reference stores data indicative of the concatenation
position of the dynamic - 17 - content with the static content in order to ensure that the dynamic and
static content are concatenated in the defined order indi¢cgted by the object tree data structure 300. The
user is able to control the processor 102, via the input device 106, to store the defined 5 object tree data
structure 300 in the data store of the processing system 100 such that the object tree data structure 300
can be retrieved afiregeperatediat exiatdrthierngruriypedtitylancthe dbjfestdrepoddin stngcturec30Gmay be
stored in a databagg, |, a.sgyalised format. However, in alternate embodiments, the object tree data
structure 300 may be stored in the data store in a propriety format, in an XML format, or other formats
which may be 10 suitable. Once the object tree data structure 300 has been stored in the data store, the

object tree data strgiatiedef) grRpbesabieMeduslesaialiseds andaiggrnesatesh Spasifically,dbjecprocessor
retrieves the sgrialised,data fTominfiaiabase And deserlalises e sefialised. a2 19 (static and
dynamic) for each object which is then combined by the processor 102 in an ordinal
manner to generate the document content structured document 340, as illustrated in Figure
3B. In one particular form, the root object 310 may include an array of child objects,
wherein the processor begins the traversal at the first child object in the array. In particular,
10  the processor 102 can perform one or more of pre-order traversal, breadth first traversal,
and post-order traversal of the object tree data structure 300 in order to generate at least a
portion of the document content of the document. In some forms, the pre-order traversal or
post-order traversal can be depth first. In one particular form, the root object 310 may
include an array of child objects, wherein the processor begins the traversal at the first
15 child object in the array. It will be appreciated that where multiple branches (i.e. sub-trees)
occur in the object tree data structure 300, a new processing thread could be created by the
processor 102 of the processing system to perform parallel processing on the object tree
data structure 300. The processor 102 under control of the application 500 generally
identifies the object type of each object when traversing the object tree data structure,
20 identifies the position of the object 305 in the object tree data structure 300, and then

generates formatted content according to these object type and position.

When the user instructs the processor 102 via use of the input device 106 interacting with
the application to generate the self contained structured document 340, the user may be
25 able to select the format of the structured document. In particular, formats such as PDF,
Microsoft Word, XML, HTML, raw text, and the like can be selected by the user from the
user interface of the application 500. As will be appreciated, the processor 102 can

generate the structured document as an electronic file.

30 The user can also select a layout style, such as a style sheet 301 (see Figure 3A), which is

to be applied when the application generates the structured document 340. In one form, a



15 reconstruct the object tree data structure for generating the document. In one particular form,
particular, the user may interact with the user interface, using the input device 106, to select from the data
store data representing the object tree data structure 300. Upon selection, the data is retrieved by the
processor 102 from memory 104, the objects 305 of the object tree data structure 300 are instantiated by
the processor 102 using the retrieved 20 data, the object tree frame 510 presents, via the output device
108 under control of the processor 102, a graphical repregentation of the object tree data structure 300,
and the content viewing frame 510 presents, via the output device 108 under control of the processor
102, a portion of the content for a portion of the object tree data structure 300. It will be appreciated that
when the applicatidefaaB0agore|stylvohex bthrssoroged sothlibe einex iz donttolaiitha0aphdicationtBO0 may
automatically retrigve: an PRIREH HEMH JaLR 'éFi}}érﬁ {rRNQ:iDE dRta SHRLE.IRiARR 1BV hieiQligCt tree

data structure 300 retrieved by the processor 102 from the database may be the last object tree data

structure 300 that WaORIBFETWBErFtHEna S s Rresberfareaioddd Uit iRxcpretesemgralxansriss. - 18 -

500, to generate afdoBxRO e séructires JouMesbR40 hasechiponitae ehjest eewtata sydgture 300.
In particular, thje progessor 02 under control of the Qlication SOO%t@vgfs%s the oq ctS %)ree data
atican

je
structure 300 ih af Ordinal Maniar 6”ng8 e S o Jecf1 2o "éth(fn(s ed)s/t é?nll‘@f%tr e%cttl?eobject

which is then comhxhpé@byﬁ@mr@wmmt_m dﬂmm@d@ﬁbmahn@aManemMeamménw'ctbntent
structured documeyt 34085 IlStERtGH INEIPWE 3B, KOS RRUCHA: foalmLtie ROUBRIREL 1R may

include an array of child objects, wherein the processor begins the traversal at the first child object in the
array. In particularUfebfimpiosEsEBrhi et e HB¥H-one or more of pre-order traversal, breadth first
traversal, and post-order traversal of the object tree data structure 300 in order to generate at least a
portion of the %oc ment conttent a{ the document. In some fto ms,tthe Qrcta-orqter trav tLsalbor ost-order
traversal can 1oe denp?ﬁefi\r%{}al rllogheep‘ésﬁfcrﬁ?é’rafsg(r)r%l?tt%el rGot ajl ot Cf% haymellide an ea?ré@ of child
objects, wherein tldetprouessoB hedimsatieutlayesshbanthelkirst 36 ,childbplojetitimittyehaveastoitedall be
appreciated that wfgfi DWIRIG REAPSHES dit MITHRERLOLP U NP ROIPES Hih Rl SHUEIUIRS00, &

new processing thread could be created by the processor 102 of the processing 'system to perform

parallel processing¥frtRODbfE e gatiefsting bredod igHe procbsseptidrendkt Bshifst arffre
application 500 gengialy;jidentitiesdheobiratilindetcss) ohjetinhien baerSng the ebjacidiee data
structure, 20 iﬁentifi s the position of the object 305 in the object tree da{a structure 300, n%‘}hen
Cemorato forma R TSI b R R R SR it GOER OCEbes Fdalile the
processor 102 vialagaibftihe inpub devdos] kb8 dnibxacttdg with theappkdationtttdgeriardie the self
contained structurgd dgcument 340, M6 uses m&ﬂe@ﬁoﬁ‘tbk‘?%i‘é?xﬁfcéhﬁgéﬁVE%E 9bihe sirugliied

document. In particular, formats such as PDF, Microsoftt Word, , L, raw text, and the like can be

selected by the user§Adn ok thedirsheditd abiss tHECabifc i 00/ 1A Vet Berdisprexidterogsesprocessor
102 can generate the stiticitirg.dagwnent asmanalgciionicuitered cument 340, and conversely the

20  children 332, 334 which extend from the second child object 330 have the second style
layout applied by the processor 102 when generating output content for the structured

document 340.

Generally, the processor 102 under control of the application 500 is configured to generate
25 content for the root object 310, export the generated content to a data structure (such as a
file stream) indicative of the incremental exportation of the structured document 340, then
traverses to the first child object 320 of the object tree data structure 300. The processor
102 under control of the application 500 then generates the content for the first child object
320, exports the generated content to the data structure of the structure document 340
30 wherein the exported content is appended to the content already contained in the data

structure, and then again traverses to the first child 322 of the current object 320. This



default layout style may be associated with the object tree data structure 300, however, the user may
override the default style layout and select from other available layout styles to be applied for generating
the structured document 340. The layout style generally specifies an object type (i.e. root object, child
object, grandchild object) and an associated layout 5 style for the respective object type. The application
500 of the style layout by the application can also generate dynamic content. In particular, content
associated with objects 305 can be itemised using a numering format, wherein the format of the
numbering is specified by the style layout. 10 In one variation, the user may associate different layout
styles to portions of the object tree data structure 300. In particular, as shown in Figure 3C, an object 305
may have stored amoatiyibpiteceefirasentingistivle tataod8middibativeceftire Kty leshreatororapply te the

respective object %9&1'58&%@6‘_?’4%1{&@@&Qi&ﬁ%&ﬁ@&%@éﬁ’ Jefaebebicht R naHdeS st child
object 320 and second chlldﬂ??gject 330. The first child object 320 may be assigned 15 and stored in

memory 104 an attAbies B9 thddiser Vs arelispiine hohiRdresn e ot wrhisrRisout syldarisrsidsecond

child object 330 mayohe assighrdbRAEIUGMRY the Useliviatie-application insieateoha sreand layout
style. The chllquen 322, 3%??21 26 Whlg(li] l(gxtgnnd from the ﬂffttChHgtoQ{eCt 320.have thﬁeflrtst style layout

applied by the pro%%%es%tre wﬁ’g)norgteneyatmeg %rﬁﬁgﬁ Content fof thé s%%‘fu?%lanal&ﬁmesn%t ‘:.fdand
conversely the 20 d&hvildrent. 38R, 33deyshichlextad formahel skcopplicktichabjact8330skratetthesatond style

layout applied by the RrOGEEHRr ﬂr@@e!!rl%ﬂegt@Qﬁ!&l&?ﬁ&‘%ﬁ%%%?@%}&fp{rg@%&H‘éﬁ%ﬁ{% appUBIRIL 340.

Generally, the processor 102 under control of the application 500 i$ configured to generate 25 content for

the root object 316heipdlthHe QiReAid @lchrtebictd e dei striettire’ flisHeashsdild s fla syt ative of

the incremental experéationyahihrdstisetued decumnanhdfdnthendravaisesdedipdinstehilgh object 320 of
the object tre%data structure 300. The processor 102 under control of the application 500 then generates
the content for the First child object 320, exports the generated content to the data structure of the

structure documeni40:8owihe rbinfthdiexportedicdntentispiddntedtoctiseocd Alemtdaireayot ofitained in

the data structure. An fEAAFAKI R SESHR 06 kAN 332 ecHEaDhRRIH f2i iz 20 -

document. For example, if the finalised document is provided in the form of a PDF, the
processor 102 under control of the application 500 may automatically launch Adobe
15 Acrobat, or similar, in order for the user to review the exported document 340 that has

been generated using the object tree data structure 300.

In one alternative, the program associated with the output format of the structured
document 340 may be launched by the processor 102 prior to generating the structured
20 document 340, wherein the processor 102 under control of the application 500 which
defines the object tree data structure 300 instructs the program to automatically generate

the structured document 340 based upon the defined object tree data structure 300.

The application 500 will now be described in relation to the development, management
25 and generation of legal documents, specifically legal contracts, although it will be
appreciated that the application can be used for the generation of other types of documents
containing content. The development, management and generation of contract documents

will also be described with reference to the UML diagram of Figure 4.

30 The user is able to launch the application 500 and either generate a new contract or retrieve

an existing contract.



process proceeds in a recursive fashion until the processor 102 under control of the application 500
reaches a position of object tree data structure 300 where the current object 322 has no children. The
application then traverses back up the object tree data structure 300 to a parent object 320 which has a
child object 324 whose content has not been 5 generated and exported by the processor 102 to data
structure forming the structured document. The processor 102 under control of the application then
traverses to this next object, and the process repeats thmyughout the entire object tree data structure 300.
Once the final child object 334 of the object tree data structure 300 is reached, the data structure is
closed by the processor 102, thereby forming the exported structured document 340. 10 Upon exporting
the finalised structured document 340, the processor 102 under control of the application 500 may launch

a program associgiegl it ihafornala e dnaliseiApeNmENyRE fyariRle.d he dinaliseddreument is

provided in the form of a PDF, the processor 102 under control of the application 500 may automatically
launch Adobe 15 AtPsISEEH-ATARICRIFSIEIEY RohETR & toeralieah APt pb ietr eroriGhat 326¢hat has

been generated using dhenhjecbiree datheStawitie $0QnA ebealesBakive. the progeam assasiated with

the output format of the structured document 340 may be launched by the processor 102 prior to
generating the strfRHiFEd 98 S8 SLREEAA Y HAPETRY placuedss Tmt dbur el Briedidicarion
500 which definesctiverabjpoiptne diétas sttty sh806cnstr tintsnihe drogeditotowmbtantiaticathogemdrate the

structured documept 340 haged.Lpgn tf&.dgﬂ&%ﬂcgﬁf%ﬁﬁ&%ge;p%ﬁy%%e <00-LNG-ApRliEREAR SO0 wil

now be described in relation to the development, management 25 and generation of legal documents,
specifically legal cotftieietealf iy WVie Becagpnreciatedrmatersafifickboriedbr rerlsatvor e
generation of othegitygemotonearmpiiseoniainsioieobtathct bjEe vaIOpME Rt mRPagamentnind

generation of gonifact dacyments wil, aleq b described wit efereqce. 1o the UM diagram, of Figure 4. -
21 - In the event At the user S8R IR BGRrEY IS BY the RpUt J&VicE Yoo ~a i COHtralt to be

created, a root objéetadpliciitne $onmdafea terdradt cbjeptestBidsgarehatadygcandestined inl . serialised
format in the database. When a contract object 410 is created, a contract

The user can then create one or more document objects 435, via selection using the input
device 106 from a menu in the application 500, wherein each document object 435 is a
15  child of the contract object 410. When a new document object 435 is created by the user
via interaction with the user interface of the application 500 controlling the processor 102,
a dialog window in shown via the output device 108 requesting the user to input document
property data, wherein the application 500 updates the object tree data structure 300 in the
database with the newly created document object 435 and associated document property

20 data.

Upon generation of the document object 435, the processor 102 under control of the
application displays via the output device 108 content data associated with the document
object 435 within the content viewing frame 520. In the event that the document is newly

25 created, little or no content may be displayed within the content viewing frame 520.

The user can then select from a menu of the application 500 controlling the processor 102
to create one or more clause objects 415 which link to the document object 435 or the
contract object 410. Generally, upon the user defining a clause object 415, the user may
30 define that the clause is dependent upon another clause or object in the contract 410,

wherein the dependency is stored by the processor 102 in memory 104. Thus, the user can



5 property dialog is displayed by the processor 102 via the output device 108 requesting that contract
property data is input by the user via the input device 106, such as the keyboard of the processing system
100. Specifically, contract property data such as the contracting parties, can be input by the user using
the input device 106, wherein the application 500 stores the contract property data of the contract object
410 in a serialised format in the 10 database. Upon generation of the contract property data, the
processor 102 under control of the application 500 updates the graphical representation of the object tree
frame 510. The user can then create one or more document objects 435, via selection using the input
device 106 from a menu in the application 500, wherein each document object 435 is a 15 child of the
contract object 410tekdeen ighribovdocumentcolojdcfid@s iy armatedibyttetaser vitithstebastioAOkith the user

interface of the ap{ﬁ'écérijr?& 700 &R@E&ﬁl@ﬂg&@@d@&?ﬁ?&é&{tﬂa@? fodialogyiedaw, b Shawn i dngLutput

device 108 requesting the user to input document property data, wherein the application 500 updates the
object tree data stfEHiA D h thEtRanlsdedhfitlariomeiprrcie steddnd Ut ReBlett UBBtHALC
associated documgnttpeoperéit2ebaias ddpenigeapiatianlsf e dacsimapabietd dfuctieapsoeassor 102

under control gf the applicatjon displays via the output deyi e%OSc nten.td} ta gssociated with the
document object 3G TS SIS0 TEN: SEWRg AL S 1k OEHE A o O R iy 25
created, little or noatoerendynayibecdispiaygwwithhethercontentviewihe franeet520wle rsee can then

select from a meny.of the, ABPHRALGRRALEAMLNAG 1 BIRERSA JR IOiFiaale.0e @t MAkGlause

objects 415 which'ink to the document object 435 or the contract object 410. Generally, upon the user
defining a clause 6%8?@1@,0&%“6@6@%39& getDynamicContent(params), of the dynamically referenced

object. Parameters may be passed to the dynamically referenced object. Thus, if the
10 position of the referenced object in the object tree data structure 300 alters during the
development of the contract, the dynamic reference ensures that the correct content is
generated such that the relationship between the clauses is maintained without manual

intervention.

15 In one particular form, the processor 102 receives input data from the input device 106
indicative of the user deleting one of the objects from the object tree data structure 300.
The processor is configured to detect if the deleted object is referenced by a dynamic
reference of one of the objects remaining in the object tree data structure 300, wherein the
processor 102 controls the output device 108 to present, via the interface, a detection
20 message in response to the detection and requests correction to the respective dynamic
reference. The user can provide via the input device to the processor new dynamic
reference data from the input device indicative of a dynamic reference to one of the
remaining objects in the object tree data structure, wherein the processor modifies the
respective dynamic reference of the one or more objects which referenced the deleted

25 object with the new dynamic reference data.

More specifically, in the event that referenced object of a dynamic reference is deleted, the
system will ensure that the alteration is to be viewed at a later time by creating an
alteration reminder object 470, referred to in Figure 4 as a 'Todo' object, created in the
30 place of the dynamic reference. The user can then run, at a later time, a query executed via

the processor 102 under control of the application to draw the users attention to the



30 define that the clause is dependent upon another clause or object in the contract 410, wherein the
dependency is stored by the processor 102 in memory 104. Thus, the user can - 22 - interact with the
user interface to define a dynamic reference to one of the objects 305 in the object tree data structure 300
of the contract 310. The processor 102 under control by application 500, in response to the selection,
stores in memory 104 a pointer as an attribute for the current object 305 to the dynamically referenced
object. More specifically, the 5 dynamic reference may-ex@cute a function 375 of the dynamically
referenced object to retrieve dynamic content upon either presentation in the content viewing frame or
generation of the exported contract 340. For example, as shown in Figure 3C, the dynamic reference 350
calls a function, geiBwiamic@ontentipartamg)sofitivect yi@mitaiyreeferdncbo dbjébtisRbsplayeteby may be

passed to the dy”ﬁi@(}ﬁ%ﬂXsESﬁW@@hQW&ﬁhtﬁ@H@e ifgoe L0 RARTPHOLIBE I&IGIRAGEd Object in the object

tree data structure 300 alters during the development of the contract, the dynamic reference ensures that
the correct content is generated such that the relationship between the clauses is maintained without

manual interventianr bRanaahadicar faim dhemioeessatdQ 2 deseive s i datac am habaput
device 106 mdg.cat%vles 8f the user deleltln Qne of the objec%ts from th% %(/)t%?c quet%ed%ta sgi;ucture 300. The

. . endent u. au dynamic reference ca S a polinter
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requests correction to the respective dynamic reference. The user can provide via the input device to the

processor new dyfaffibtrafdent el frdm riesrsnt dévinsiuiative sPagyhantlen@lsEnioto one of

the remaining objegigsi4lageabjectjsarcdatrsiuctie: whgraiutie piacessalcaodifies the respective
dynamic refer%nce of the one or more objects which referenced the deleted 25 object with the new
dynamic reference data. More specifically, in the event that referenced object of a dynamic reference is
deleted, the system will easppectivatdribaslieratiber isftoube Misw et atta 4hfecainab by acreatictyvancalteration

reminder object 470, Jefefrad 0. IR Eiquse A & Tada;aRisct SreatedindRBRRass f s dypamic

reference. The user can then run, at a later time, a query executed via the processor 102 under control of
the application to SR aeae yesrPhbfTE R tifext objects 475 (referred to in Figure 4 as a "TextChunk"

object 475) and reference objects 430 which are linked to referenceable objects such as
15 clause objects 415, document objects 435 and glossary term objects 425 of the object tree
data structure 300. As shown in Figure 4, a table object 436 which inherits from a
document object 435 can also be defined in the object data tree structure 300, wherein the

processor 102 generates a table based on the attributes of the table object 436.

20  Referring to Figure 10 there is shown a graphical representation of an example object tree
data structure 300 for a legal contract. In particular, the root object is a contract object
1001 which includes two documents 1003, 1008 and a glossary 1002. The first document
1003 includes two paragraph objects 1004, 1016 including children objects which are
linked thereto, and a clause object 1008 which also includes various children sub-objects.

25 The second document includes a paragraph object 1019 including a child object of a text
chunk object 1020. When the legal contract is generated by the processor 102, the
processor 102 traverses the object tree data structure 300. In this instance, the processor
102 would concatenate the object content generated in an ascending order of the reference
numerals shown in Figure 10.

30



- 23 - alteration reminder objects, wherein each alternation reminder object 470 is displayed by the
processor 102 via the output device 108 as a result of the executed query. For example, in the event that
a dynamic reference is generated which specifies that clause 5 6 is dependent upon clause 5, the
dynamic reference can be stored in the form of a pointer to the clause object for clause 5. In the event
that the object tree data structure 300 is rearranged such that clause 5 is now clause 4, clause 6 will
automatically generate dynamic content, under control gf4he processor 102, specifying that clause 6 is
dependent upon clause 4 due to the pointer reference rather than the use of static content. 10 It will be
appreciated that a number of sub-clause objects 415 can also be created which extends from a clause
object 415 in the dbjéutitreeodatastricuie 300 afplecaiser 19 GidepabidutiycredtespardgraphidbjBlots 420,

text objects 475 (rGerred, 10 i HUR 4 @S oJGRIGRHAK seRICE! AEoh AN IRIGIENAR ORIRGSA3R which

are linked to referenceable objects such as 15 clause ;g'ects 415, document objects 435 and glossary
term objects 425 SHFRYHERIRESHEaEARPHRH A8 130D A Sy HaR BgtEh by fisonEcssiist W36 which
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and a glossary 1092, The,fst 9(%?&&%’3%”&910%@%W%Sg%’éga%@egfﬁ%no%%?t‘ﬂﬂeo%%r 191 6.4ngluding

children objects which are linked thereto, and a clause object 1008 which also includes various children

sub-objects. 25 THefGBBeMEP ddontiEntlrEes AlpspagtgH Bsjebictoi® indigting: dilatavopfiedt of a text

chunk object 1020 \Wkay taevlegialronisast isneneratedhy d06i@r 008 ssaclier the REasRsRRE 502

raverses the gpiegtirce data struclie 300, 1n this instance, the processor 42 wopld concatenate the
object conten gener:;ff%%1 Inan ascen(ﬁng order Of thetefefence imerals showh f—s’fbﬁre 0 24 -

Referring to Figuréss tm IesmeappIthat@h:ﬁﬁ@,alg@htthnd‘es@m@mry fremenb 39 .sTohed prpcidssor 102
presents the glossar iamecin viexdfis QURK. AR PRI 0B WASKEID Lhe HloSeatk (IR RIRSEH dlossary

data. The glossary data is stored by thé processor 102 in memory 104 as attribute data of the contract

object 410. Altern&tRRSEfvihebitsiet i e datales! st prigren s e ANt Gt YRysasariored0496 including
a number of glossapkitems S A haIgessanyydatmén @3 aggeegrtadlishobaiassaryelemeants thd2. Each

rferonce o 3 3lo Sl CIAHAH SA2%s rtanH S ieoe g i ar SIS VB Je éplayea by
the processor 102¥ia thth chitpglodevicetS 18 thesased via tive doteniacecefng frame 520 using the

cursor, such as hovering the cursor over the glossary term 532, wherein the glossary

definition is retrieved from memory 104 by the processor 102 using the object tree data

structure and presented in a graphical bubble 524 of the interface via the output device 108

20  as shown in Figure 8.

For example, as shown in the examples, the glossary window may include a definition of
the glossary term 'Act' with the corresponding glossary definition being 'Patents Act 1990
(Cth)'. The user can create a glossary reference in the content of a clause object to the
25 glossary term 'Act'. A pointer to the glossary element is stored in memory 104 in the
respective object. When the user selects the respective clause object from the object tree
frame such that the content for the object, and sub-objects, is/are retrieved, generated and
presented within the content viewing frame by the processor 102 using the output device
108, wherein the term glossary term 'Act' is retrieved by the processor 102 from memory
30 104 by use of the stored pointer to the glossary element. Furthermore, the glossary term is

presented by the processing via the output device 108 in a marked-up format in the content



10 the application enabling the user to select, via the input device 106, a glossary element 532. In
response to the selection, a pointer to the glossary element is stored by the processor 102 in memory 104
as part of the respective object 305. When the content of the respective object 305 is generated and
presented within the content viewing frame 520, the glossary term 534 of the glossary element 532
referenced by the pointer is presented in the 15 content viewing frame 520. Additionally, the user is able
to interact using the input device 106 with the glossary tesm 532 presented in the content viewing frame
520 using the cursor, such as hovering the cursor over the glossary term 532, wherein the glossary
definition is retrieved from memory 104 by the processor 102 using the object tree data structure and
presented in a graphicakbiivbie 524 of the ingrfdce didicthat cuiputedefvicesi0Bap0oas Bipwimin feigure 8.

For example, as shgwfi Inifog SHAMAILS. (06 URSSAY WIRARQW HAY iﬂ?é“ﬁ‘%ﬁ‘ defiptianetihg gipssary

term 'Act’ with the corresponding glossary definition being 'Patents Act 1990 (Cth)'. The user can create a
glossary referencdSFiHE oAt el Hisjcententnacrsng| deaagy stshsatt WAYpRilteyithe glossary

element is stored e ARYidQd Withed espectiverahjagbs\Myasrtheusasiseleclstag regpactve clause
object from the, oblﬁc’t%free frame such .thahtthe cqlnte t for the objec Endl sub-o j;‘ect js/are retrieved,
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108, wherein the tebracylgssarywighm Behigyetfiévad ty thredpseaes8dr 4GP drarayndmotye3@1@4tby use of

the stored pointer};@emg%g[!gﬁ@gy ﬁl@g}sggss%yﬁmm%s o BIRSRAYJETTLISAIESAMER YiHheRrocessing
via the output device 108 in a marked-up format in the content -25 -
user is able to avoid having to scroll between different portions of the document in order to

determine the meaning of a particular term.

10
It will also be appreciated that the generation of the finalised document 340 can include the
processor 102 generating a glossary section. In particular, the glossary data associated with

a contract can be collated and appended to the finalised structured document 340.

15 As shown in Figures 5 to 12, the application 500 provides a function, via selection of a
button of the interface, to remove glossary elements 532 from the glossary data which are
not referenced within the object tree data structure 300. When the user selects this function
via the input device 106, the processor 102 under control of the application 500 queries the
objects in the object tree data structure 300 for each glossary element 532 to determine if it

20 has been referenced. Non referenced elements 532 which do not appear in the list of
referenced glossary elements 532 are removed from the glossary data stored in memory
104. By providing this function, generic glossary data can be selected from a plurality of
generic glossaries for particular legal areas (i.e. patent law, trade mark law, competition
law, etc) and associated in memory 104 by the processor 102 with the contract object 410,

25 and then when the structured document 340 is to be exported, the user can select this
function from the user interface of the application 500, wherein the application 500
reduces the glossary data such that redundant glossary elements are removed from memory

104 prior to exporting the structured document.

30 As shown in Figures 5 to 12, the user can edit the glossary data within the glossary frame

530. Specifically, new glossary elements 532 can be introduced, and particular glossary



viewing frame, such as by way of a different coloured font similar to a hyperlink for HTML documents. The
user can then interact using the input device 106 with the referenced glossary term from the content
viewing frame, such as by way of hovering a cursor associated with the mouse over the glossary term,
wherein the glossary definition of 5 the glossary term is retrieved from the glossary element of the
glossary data of the contract object stored within memory 104 by the processor 102, and displayed in the
content viewing frame by the processor 102 via the outpeg device 108. Using this functionality, the user is
able to avoid having to scroll between different portions of the document in order to determine the
meaning of a particular term. 10 It will also be appreciated that the generation of the finalised document
340 can include thdeprote$38rci0deemeratihgradiod Saryn sbetiossinypdatti cubeed thengtossarlOd am
associated with a ganiract.can pe collated and appended to the finalised structured document 340. 15 As
shown in Figures 5 to 12, the application 500 provides a function, via selection of a button of the interface,
to remove glossary elements 532 from the glossary data which are not referenced within the object tree
data structure 300TWbgflitaadiseiossiastrdhisuflenctionyia thetapuyidedes dB6cthadracesserah02 under
control of the asoplicbatic%r} (%)0 %uﬁer'es tthte 0 'ectst in tthe géeft trete d:flta siﬁuctt re 300 ftor each.gllossary
element 532 to’ detetfiire if | RIS BB FatRrENEEES Non refSTested dementd 532 WHiER d0 hot appear
in the list of refereticetbgiossary ¢lemethtsiBBR deeiceived-frotm dhmevgladgsetry tafer shoreldet tremory 104.
By providing this fynctign. geosts, dlesRapcdataicanhemrelrsipd e d ol pitvehosystisgiassaries for

particular legal areas (i.e. patent law, trade mark law, competition law, etc) and associated in memory 104

by the processor 1Tt theresAEHCOBISESt 41 0CBPRITd theRewriaer tiea. sthiciirsadavic et 340 is to be
exported, the userngamsgiachihis frroctiaorfromatiieswser intasfacs 0dihe application &b the
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functionalty to exispd 2 precedint ebiegiheniafinng.an 5ghiest3a% s chischige datg,structure

300. In particular, when the user interacts with the application 500 via thé input device 106 to create a

new object 305 fof KBt et gdeatsthirtuit BEoEdhbqskeaarnsdrotiovRictsdsrptlie vty 196 a

precedent object fraxsracibsarybichy aarde Bl eRietis ploctaspossecto I selatiotpsharRr grrRdaRt object is
instantiated by the processor 10 stored in memory 104 to extend the precedent object, 10 wherein
butel4 SRR

the same attri uteé r'énl(}]eﬁiglwli artd %UBPece %‘&%8’& af’ﬁéaﬁ%%f'oc ?ﬁ%ﬁdéah‘i &hithbutes of
the extended objeutdoicpstomishtiath whendiratha mbdificetiond:drebgtored/bistaarattibutef the

extended object i%H&?ARQ&Y&}%&%’tﬂ?eeu%f)88%%9&13%(3\%}*8%%\{%5 hatieArCeHeRtPHSEIR.Itered,

the alterations to the precedent object may be inherited by objects which extend the precedent object. In

particular, upon thé®frocessor 15 102 under control of the application 500 detecting an alteration to the

precedent object, the user is prompted with an indication of the extended objects which are to inherit the

alteration, wh eirl%lhe user can %@ ept, denﬂ\;f customise the alteration, or view ?t another time. 20 The
al

application 5 TORRYEHEY e SOHIPATSENS [ Prote WEIEB AL ORI fulEtiSRafit) B a per
object basis. Wheferthi®cdityent ofpan dijpecb305 W lsdlitebk actinmet-stam pbitaofip of thibtedomténtis stored

in a version data Sﬂﬁﬁﬂéﬁec&??%itﬁ&?%W@EQJR%BPJ&% §Q§r¥¥%§°&%ﬁ§s?ﬁ%ﬁge%sﬁl?af%ﬁ’&%ﬁ%ﬁé &%%ciﬁ memory

104, thereby providing an opportunity for the user to revert the object to a previous versions of the
respective object 305 Wwhipl i stored by the processor 102 in memory 104, thereby providing an opportunity

for the user to revert the object to a previous versions of the respective object 305 without
25 affecting other objects in the object tree data structure 300. This copy may be either an
exact copy, or a copy which is based on only the change-set necessary for the processor
102 to revert back to the previous version (which provides a more compressed way of
storing the information). This allows the user to perform content comparisons based on
point-in-time versions of pieces of content within the object tree data structure 300,
30 without having to do a global comparison. In one embodiment, as shown in Figure 3C,

each object 305 may include, as an attribute, version data 370.



25 affecting other objects in the object tree data structure 300. This copy may be either an exact copy, or
a copy which is based on only the change-set necessary for the processor 102 to revert back to the
previous version (which provides a more compressed way of storing the information). This allows the user
to perform content comparisons based on point-in-time versions of pieces of content within the object tree
data structure 300, 30 without having to do a global comparison. In one embodiment, as shown in Figure
3C, each object 305 may include, as an attribute, versiopdata 370. - 27 - The application 500 also
enables a user to take a "snapshot" copy of the contract 310. Each snapshot is assigned an iterative
version number based on the number of snapshots taken in the past, wherein each snapshot is captured
by the processor 102 and stored in 5 memory 104. This enables a user to provide a copy of, for example,

version 1.0 of the ?ﬂ@%ﬁﬁﬁc%@ﬂ%%eaﬁ%a&ﬁ'ﬂ%pigb@% RO LIRS VEISIO e CUHER vasion may

include additional content not captured in the snapshot and is assigned an Iiterative version number based
on a numbering s&?éh@?apaw@k%ﬁ%ﬁ}@%@W&ﬁ%@ﬁﬂ@%@ﬁé}ﬂ@bﬁragaﬁ?é@aéhg (s RS tAIRsh e
documents changegt&ingaicopisackBaapsbal). (hptebausespaiangedisingsctconimeh$Rapahat). In one

embodiment, gs shown in Figure 11A, the processing system 100 be provided in the form of a
Cistibuted prosesTREIESI0h TG0 TR AT S AR PIe thdy B o SiBR: 2 sBs
processing systenvadtaey IWhlecattingpasiztatavsiosagposerve tiardvereof5the moraciersi@rocessing

systems 1120a, 11290 LARA%MPOSHGR! oI IpHR 3% LIaRhGaN LE Rk GCAMIHRICIERQIIth the

data storage server 1110 via a data communication medium 1130, such asthe Internet, although other

networks are also PHaHRAES PRAITIG HESERBBE: if FerfithRfo thigivatermachpphcatioguer dan be

executed on eachglignhpragessing syistem dibdleheretdthectatapimsotiicves asek starpddemeately at the
database 20 3{615 of the datasﬁtctérage server by the processor of the server processing system 1110. In
c

this configura ion,‘fﬂ%tr%ﬁtesnl}aBroo Ssing system may retrieve the object tree data structure 300 from the

database 1115 via a series of database query statements, or the like, wherein the client processing

system 1120 buildg, the da@mERKPISSHMRSH E@cgijé/ NO\NGARR LA, 0RERTYEH RIACESHiTYgtem

1110. Therefore, the document can be generated at the client 25 processing system 1120. In an alternate

form, as shown in iEigiré1n Bf thei ppHcdtRsACSHHES SR EH Y db RppifddtiohavATEPIscekEeutedy by the
processor of the SpEVBEIF@EESSHRGBYEsEsbihE k0stem acting 1110 acting as a data storage server and one

15 or more client processing systems 1120a, 1120b, 1120c (generically referred to as 1120)
may be in data communication with the data storage server 1110 via a data communication
medium 1130, such as the Internet, although other networks are also possible as previously
described in relation to Figure 2. The application 500 can be executed on each client
processing system 1120, wherein the data is retrieved and stored remotely at the database

20 1115 of the data storage server by the processor of the server processing system 1110. In
this configuration, the client processing system may retrieve the object tree data structure
300 from the database 1115 via a series of database query statements, or the like, wherein
the client processing system 1120 builds the document based upon receiving the data from
the server processing system 1110. Therefore, the document can be generated at the client

25 processing system 1120.

In an alternate form, as shown in Figure 11B, the application 500 is a server side
application which is executed by the processor of the server processing system 1110,
wherein the client processing system 1120 presents an online interface via a web browser
30 application 1125 or the like. The application 500 executes on the server processing system

1110 and receives commands via the network 1130 in response to user interaction using



wherein the client processing system 1120 presents an online interface via a web browser 30 application
1125 or the like. The application 500 executes on the server processing system 1110 and receives
commands via the network 1130 in response to user interaction using - 28 - the input device of the client
processing system 1120 with the online interface presented via the web-browser 1125. Data can still be
stored remotely in the database 1115 hosted by the server processing system 1110. In this configuration,
in the event that the client processing system transfers-@gommand for the document 340 can be
generated, the server 5 processing system receives the command, then builds the document 340 based
on the data stored in the database 1115 representing the object tree data structure and then transfers the
document 340 to tthe reppettives clictht ptooe ssiagssygteyntdn 20 2antitle thetondrie 118Tace Phiscdisdributed

hature of the procegsing. CaviRment ﬂ@%ﬂ%ﬂ@tﬁl%‘érﬁ&é&éﬂ@gl}Wtﬂ@d@lﬁ%‘é’s@%”%%@@dﬁﬁrs to be

accessing, reviewing, collaborating, and mo ﬁ/ln objects of a particular project. Referring to Figure 4,
the user can definia fﬂﬁ’@érﬂif&é?%ﬂﬁeﬁﬁm 1(He%}b Bist i gneitrudtRs. el“r‘?étp%e%lﬁé‘lﬂﬁbject

defines a location ﬁ%ﬁ%@sﬁ@@%t&ﬁﬁQrﬁl@&@rﬁfil&tﬁﬁ@aﬁ@@)ﬂ.ﬁlw&%ﬁn@dﬂlme%ﬁﬁwé@ﬁe@%& tahesmgenerating
the document. 56\ reminder oé,ect 470 can | hent the u dﬂ[ ftg Iaceg% er o ec 484,
aline b

Additionally, a g|0£§‘5‘%‘§,555 4T oh VJeesc 88"¢HA He jec free data s PUcti data300 to

indicate a locationstwhidhnthe ditvasaeyl ilslwmeﬂmengdlmbj¢hetld@damsmcmm@eugbthenatenlsf% Sl
referring to Figure f.[f.caR DR S8R G COISHS QLG QUL e HaIA FHUCIWGICaMPE created using

an object orientated paradigm. Referenceable objects such as clause objects 415, glossary term objects
425 and document objects 435 can inherit functionality and information from a parent object such as a

referenceable legdm&mﬁﬁﬁma@ﬁ%mwtb\@m@ ebjgstmakticuaredarmatiaday lbeampo;egsor when
generating th? struEtur{d qt ument, s ch as text ob ects.475, fbrergce Obj(?CtS 4§ Iace holder
objects 484 can infient funétion ?’t)l/1 Szfﬁ% taafcr((:)‘a‘r%s13%:’)aré”r‘ftW 6%&) stichad% f‘orma‘i’fja m$eg Eement
object 482 as showfripaFigulre gkojacone embodiment, comment data may be stored in and associated
with the object tree 30 data structure 300 within memory 104 by the processor 102 indicative of notes and

Referring to Figure 4, the user can define a placeholder object 482 in the object tree data
structure. The placeholder object defines a location in the object tree data structure 300
15  which an object is to be place when generating the document. A reminder object 470 can
inherit the functionality of the placeholder object 484. Additionally, a glossary place
holder object 488 can be defined in the object tree data structure 300 to indicate a location

which the glossary is to be inserted into the document once generated.

20  Still referring to Figure 4, it can be seen that the objects of the object tree data structure can
be created using an object orientated paradigm. Referenceable objects such as clause
objects 415, glossary term objects 425 and document objects 435 can inherit functionality
and information from a parent object such as a referenceable legal element object 480.
Furthermore, objects which are formatted by the processor when generating the structured

25 document, such as text objects 475, reference objects 430, and place holder objects 484 can
inherit functionality and data from a parent object such as a formattable legal element

object 482 as shown in Figure 4.

In one embodiment, comment data may be stored in and associated with the object tree
30 data structure 300 within memory 104 by the processor 102 indicative of notes and

comments by the author. The comment data can be displayed, by the processor 102 using



comments by the author. The comment data can be displayed, by the processor 102 using - 29 - the
output device 108, within the interface. However, the processor 102 disregards the comment data when
generating structured document as the comment data does not form part of the document comment. For
example, in the context of generating a legal document, the comment data may be indicative of an emalil
or instructions received from a 5 client requesting modification of a particular clause of the contract
associated with an object of the object tree data structurgg Other types of objects can also be embedded
with one or more of the objects 305 of the object tree data structure 300. For example, an audio object,
such as a dictation, or an video object can be embedded within one or more of the objects of the object
tree data structurelB00utpat Gevieral B8, metiadatz imsidred iHawemorthinassosiatiol withethedsbiject in the

object tree data Stpychiie 390, Uﬁ%rpggﬁ&%ﬁﬂg 106 ARBCONIURIR SERELNARGA LI ASSAEN GHieria input

via the input device 106, of the metadata stored in memory for,obé'iects stored in the object tree data
structure 300 and P&furRtf, h5 tHRCGUEHH GBS 0T se4ER!Fe SlItE IR ENe U 25761 sAneRdl object

tree data structureid@imusthiahsadishyciheaeaieh syitarica D eftentbadnkenicedonatdieeihemiests 305
within the objegt trgie data structureoia(l)f(l)d the gorfa_gularltﬁ/ ft eussgaorf;fghce:an be gerformed on .g per object

basis rather than SinBly S B BSCUNEITHE5E P AR SHES SthBSaiieH RS S i Hgihe 4,

certain objects in tcbtéeobja”dt_ll?rebjdat@estdatzturemgﬂz.s@dh_ra@@s:oﬁu’actt@b}ecamm:ambﬂdﬂadl_wah object
referred to as a mQH@l)P}H&Pé'%?H%rbB]E%%%‘%B- Whenmedificaligns argrads pdhasapieniviadie

interface via the input device, the model modification’interface of the contract object is called by the
processor 102 su@Pifrat T6htent SictRdoBhpsAtrdeen ki strerit e sty ddshSdihidPan A sRYEPLEsn memory

104. Once modifieghjtbe iTt@daspis tedaieditacteitesinthe current state of the object tree data structure
492. In anotr:]? embodiment, the application 500 can utilise auto-completion functionality when the user is

defining or editing content of an object via the input device 106 of the 30 processing system 100. In
particular, when tHeécusellpegiisdttacntgp@particertanyemusntoishencerite Htevidywin grfrimebH20 frive

processor Compargaﬁatlgﬁ‘ugﬁﬂ%%bﬁ.i%‘étpg%m@qwgan conduct a search, based on a search criteria input
via the input device 106, of the metadata stored in memory for objects stored in the object

tree data structure 300 and return, via the output device 108, search results indicative of

15 objects in the object tree data structure 300 which satisfy the search criteria. Due to the

tokenized nature of the objects 305 within the object tree data structure 300, the granularity

of the search can be performed on a per object basis rather than simply on a per document

basis.

20 In another embodiment, as shown in Figure 4, certain objects in the object tree data
structure 492 such as a contract object 410 can include an object referred to as a model
modification interface. When modifications are made to the content via the interface via
the input device, the model modification interface of the contract object is called by the
processor 102 such that content of the object tree data structure 300 is modified and stored

25 in memory 104. Once modified, the interface is updated to reflect the current state of the

object tree data structure 492.

In another embodiment, the application 500 can utilise auto-completion functionality when
the user is defining or editing content of an object via the input device 106 of the
30 processing system 100. In particular, when the user begins to enter a particular term into

the content viewing frame 520, the processor compares the partially input term against



- 30 - glossary terms stored in the glossary. Any partially matching glossary terms are presented via the
output device 108 of the processing system 100, wherein the user can select one of the presented
partially matching glossary terms in order to complete the input. In this instance, a reference to the
glossary term is inserted for the respective object by the 5 processor 102 and stored in memory 104. In
another form, the auto-complete functionality may also be provided for clause numbers. For example, the
user may input via the input device a specific set of keystpokes such as "ctrl+r" wherein the processor
presents via the interface a list of clause humbers, wherein the user can select one of the clause numbers
to insert a dynamic reference to the respective clause. 10 The above embodiments may take the form of
an entirely hardweglossmpdinsetiyanetitrelyssoftwang partbodimethifigraloscey drren amposénieht
combining softwarg ad BanaaasRRcte deanmAdlicatans wilin srpaiehindiges kijed In the

art without departing from the scope of the present invention. -31 - Claims 1.A processing system for
generating a docufffeRtCHiREre R Y FeRiedsn ¢ Oy BiEmtaifsO B h MBI dhcobjet thadhifata

structure includingifxtanelyraliyratakjastshovbrEeinytheabjechisaeddasa sisuckptisdnshigatiy ahan order

which content generated b)fo%b'egts are to be ordeisg tIo gen ra}e document cont nt,fwhereinl.one or
. . u%rocetss?r nd stored 1 memo An 1%0t er,form, t C‘f auto-complete functionality
more objects include Static content and one or more objects include’a dynamic reference, the

processing systenmgem@ratespdayﬁdcditfommm fiombach lalyjextinphelobject tree ihputaia étwomqttg having
a dynamic referenge,;angd .. Jf %‘F%?Hﬁ%l?é@%ﬂ NGRS IR S0 AHMERCNERL By CAMRINIng the

dynamic content and the static content of the plurality of objects according to the order indicated by the
object tree data StHHEHHE i It g AUPRR S HEgEsEu g HEer can select one of the clause numbers to

insert a dynamic reference to the respective clause.

10
The above embodiments may take the form of an entirely hardware embodiment, an
entirely software embodiment, firmware, or an embodiment combining software and

hardware aspects.

15 Many modifications will be apparent to those skilled in the art without departing from the

scope of the present invention.



15 2.The processing system according to claim 1, wherein the object tree data structure includes a first
object having a dynamic reference which includes a pointer to a second object of the object tree data
structure, wherein the processing system generates dynamic content for the first object based upon the
second object referenced by the pointer. 20 3.The processing system according to claim 2, wherein the
processing system generates the dynamic content for the first object based upon the order which the
second object is defined in the object tree data structure31 - 4. The processing system according to any
one of claims 1 to 3, wherein the document 25 generated is an electronic file. 5. The processing system
according to any one of claims 1 to 4, wherein the memory includes a database having stored therein
serialised data indidative of the object tree data structure, wherein the processing system retrieves the
serialised data from the database and 30 deserialises the serialised data to reconstruct the object tree
data structure for generating the document, -32- 6. The processing system according to any one of
claims 1 to 5, whefein th® ProtSs&ihgysiFsidm asBRitiens %Ff OB YeVESAnd 5an output device;
wherein the memory Inchme@soemmgapﬁmswﬁtm&wmeﬂowhamwww Hﬂed@ﬁmﬁsﬁiag@ystem
cause an interface to1 O§e[%ted VI the o (L)deewce resentln a vis aI re sent%tlon of the object
)

ects, wherein,t ect tree stru S, 1N tlv Q er wh
tree data struc ure n a USGI’ {O define-or modi % ijEC{ tree ata S I‘UC ure via fhe |nput
device. content generated by objects are to be ordered to generate document content, wherein one

or more objects include static content and one or more objects include a dynamic
reference;
the processing system generates dynamic content for each object in the object tree
10  data structure having a dynamic reference; and
the processing system generates the document content by combining the dynamic
content and the static content of the plurality of objects according to the order indicated by

the object tree data structure in order to generate the document.

15 2. The processing system according to claim 1, wherein the object tree data structure
includes a first object having a dynamic reference which includes a pointer to a second
object of the object tree data structure, wherein the processing system generates dynamic

content for the first object based upon the second object referenced by the pointer.

20 3. The processing system according to claim 2, wherein the processing system
generates the dynamic content for the first object based upon the order which the second

object is defined in the object tree data structure.

4, The processing system according to any one of claims 1 to 3, wherein the document

25 generated is an electronic file.

5. The processing system according to any one of claims 1 to 4, wherein the memory

includes a database having stored therein serialised data indicative of the object tree data

structure, wherein the processing system retrieves the serialised data from the database and
30 deserialises the serialised data to reconstruct the object tree data structure for generating

the document.



10 7. The processing system according to claim 6, wherein the interface includes a first panel including
the visual representation of the object tree data structure, and a second panel for presenting content
generated for one of the objects selected from the visual representation of the object tree data structure,
wherein upon user selection, via the input 15 device, of one of the objects presented within the first panel,
the processing system determines content for the selected object and controls the display to present the
content for the selected object in the second panel. 8. T3me-processing system according to claim 6 or 7,
wherein at least one object has 20 stored in memory version data indicative of one or more previous
versions of the respective object, wherein, based on user input via the input device, the processing
system modifies the object to revert to one of the previous versions of the respective object such that the

document is geneated ugipg INQJIGSPELINE RIGYHAHS ¥HEIALE IR IESPRFEVERNISEHES 9. The

processing system according to any one of claims 6 to 8, wherein the processing system receives input
data from the inpuRT@ESAEBS SRR BIN8ie user deleting one of the objects from the object tree data
structure, wherein the pracagsingsystemidetects if the deleted object is referenced by a dynamic

reference of one of the objects 30 remaining in the object tree data structure, wherein the output device
. i .4 OlTlEtPut dev&cet; . . .
presents, via the - 33 - interface, a detection message in response to the detection and requests

correction to the respectiwhem_mdmmmwmgad$®x¢mmab}®tessm@wm,admr_deitheg, wherein
the processing Sy%%%éiﬁg%‘?h\(&i'EQM%éjé{ﬂf'i’l'i’éﬁaflé‘éfﬂﬁ@ﬁ%&ﬁ%@d@ﬁh@‘&%%&%@‘f)?es@ﬂt%’ﬁg%ed by the

user, indicative of a dynamic reference to one of the remaining ort')éects in the object tree data structure,

wherein the proce¥sit) Spszesni3iovricbanbiseisirciiia Upsanenefaerainbls arss ensiBicMore objects
which referenced thedd®laieabphiact i teaew dynanigicierance data.

10
7. The processing system according to claim 6, wherein the interface includes a first
panel including the visual representation of the object tree data structure, and a second
panel for presenting content generated for one of the objects selected from the visual
representation of the object tree data structure, wherein upon user selection, via the input
15 device, of one of the objects presented within the first panel, the processing system
determines content for the selected object and controls the display to present the content

for the selected object in the second panel.

8. The processing system according to claim 6 or 7, wherein at least one object has
20 stored in memory version data indicative of one or more previous versions of the
respective object, wherein, based on user input via the input device, the processing system
modifies the object to revert to one of the previous versions of the respective object such
that the document is generated using the respective previous version of the respective
object.
25
9. The processing system according to any one of claims 6 to 8, wherein the
processing system receives input data from the input device indicative of the user deleting
one of the objects from the object tree data structure, wherein the processing system
detects if the deleted object is referenced by a dynamic reference of one of the objects

30 remaining in the object tree data structure, wherein the output device presents, via the



10 11. The processing system according to any one of claims 1 to 10, wherein the object tree data
structure includes glossary data including a plurality of referenceable glossary elements, wherein one or
more objects in the object tree data structure reference one or more of the glossary elements, wherein the
processing system generates the document to 15 include a glossary section based on the glossary data.
12. The processing system according to claim 11, wherein prior to generating the document, the
processing system determines if one or more non-refereypced glossary elements are present in the
glossary data, wherein in response to detection of the one or 20 more non-referenced glossary elements,
the output device indicates, via the interface, the detection of the one or more non-referenced glossary
elements. 13. Thkeprocesditgsystaessagcordispiscdlathe d@tecctibermid hppte cassitigmstipstiem deletes

from the glossary pe@b%@lglg@ﬁ;a%g%g&%.one or more non-referenced glossary 25 elements prior to
generating the document. 14. The processing system according to any one of claims 1 to 13, wherein the

processing system formats the document content according to a style sheet, stored in the memory, to
generate the docunoent. Thd4rockSsind & NEALLSIHIhEYS ERMASCRTRIRE 1B ApY @Banefgkadms 1 to 14,

wherein the processing system s adiiibuted processing sysiamncluding. g server processing syster:
and a client processing SE;S em in communication with*the server‘processing systemvia 5 a

network; whereidithevmeimdynstoringdltece bjeoicdehd atanstmuct ohgeigsimdat ageeh fragrie@tion with the
server processing S%Mgiﬁ{:@, wherein the processing system modifies the respective dynamic reference of the

one or more objects which referenced the deleted object with the new dynamic reference

data.

10

11. The processing system according to any one of claims 1 to 10, wherein the object

tree data structure includes glossary data including a plurality of referenceable glossary

elements, wherein one or more objects in the object tree data structure reference one or

more of the glossary elements, wherein the processing system generates the document to

15 include a glossary section based on the glossary data.

12. The processing system according to claim 11, wherein prior to generating the

document, the processing system determines if one or more non-referenced glossary

elements are present in the glossary data, wherein in response to detection of the one or
20 more non-referenced glossary elements, the output device indicates, via the interface, the

detection of the one or more non-referenced glossary elements.

13.  The processing system according to claim 12, wherein the processing system
deletes from the glossary data at least some of the one or more non-referenced glossary

25 elements prior to generating the document.

14. The processing system according to any one of claims 1 to 13, wherein the
processing system formats the document content according to a style sheet, stored in the

memory, to generate the document.

30



16. The processing system according to any one of claims 1 to 15, wherein the 10 processing system is
configured to generate a legal document. 17. The processing system according to claim 16, wherein the
legal document is a contract. 15 18.The processing system according to any one of claims 1 to 17,
wherein the processing system performs at least one of: a pre-order traversal of the object tree data
structure to generate at least a portion of the document content of the document; a post-order
traversal of the object tree data structure to generate at Bast a portion 20 of the document content of the
document; and a breadth-first traversal of the object tree data structure to generate at least a portion
of the document content of the document. 19.A method of generating a document by a processing
system, wherein tHé. methoep2&cmshgestem atherpingdessingmsystelimbiainidg whermmikmory, an object
tree data structur%%gggm%{ggﬂr@gyé@{rf%giggﬁ,o\g\gggh%ingg&pp}@ghiggg data structure is indicative of an
order which content generatéd by objects are to be ordered to generate document content, wherein one
or more objects include St ENRERHIFBIE o ore objects include a 30 dynamic reference;

a client processing system in communication with the server processing system via
5 anetwork;
wherein the memory storing the object tree data structure is in data communication

with the server processing system.

16. The processing system according to any one of claims 1 to 15, wherein the

10  processing system is configured to generate a legal document.

17. The processing system according to claim 16, wherein the legal document is a
contract.
15 18. The processing system according to any one of claims 1 to 17, wherein the

processing system performs at least one of:
a pre-order traversal of the object tree data structure to generate at least a portion of
the document content of the document;
a post-order traversal of the object tree data structure to generate at least a portion
20 of the document content of the document; and
a breadth-first traversal of the object tree data structure to generate at least a portion

of the document content of the document.

19. A method of generating a document by a processing system, wherein the method
25 includes:
the processing system obtaining, from memory, an object tree data structure
including a plurality of objects, wherein the object tree data structure is indicative of an
order which content generated by objects are to be ordered to generate document content,
wherein one or more objects include static content and one or more objects include a

30 dynamic reference;



-35- the processing system generating dynamic content for each object in the object tree data
structure having a dynamic reference; and the processing system generating the document content
by combining the dynamic content and the static content of the plurality of objects according to the order
indicated by 5 the object tree data structure in order to generate the document. 20.A computer program
for configuring a processing system to generate a document, wherein the computer program includes
executable instructions which when executed by the proggssing system causes: 10the processing system
to obtain, from memory, an object tree data structure including a plurality of objects, wherein the object
tree data structure is indicative of an order which content generated by objects are to be ordered to
generate document contémtpivtrssein HrEOrgTeretiobjdoisnnchdest&iccedntbrcandlereeritiece objects

include a dynamic(fg;%gﬁ[&%qlgy?%grgﬁ%ﬁj@geggﬁggn Io49enerate dynamic content for each object in the
R ] ;

object tree data structure having a dynamic reference; and the processing system to generate the
document content by cofBiPiPRs tHREGYREMigcasEH B darurspiroHsrtBrcoriaiha Ity 8fébjects
according to the ogdgtcindicatedshyithombiest treg daliapiushisasincoseandananerate itircgegument. 20

5 the object tree data structure in order to generate the document.

20. A computer program for configuring a processing system to generate a document,
wherein the computer program includes executable instructions which when executed by
the processing system causes:

10 the processing system to obtain, from memory, an object tree data structure
including a plurality of objects, wherein the object tree data structure is indicative of an
order which content generated by objects are to be ordered to generate document content,
wherein one or more objects include static content and one or more objects include a
dynamic reference;

15 the processing system to generate dynamic content for each object in the object tree
data structure having a dynamic reference; and

the processing system to generate the document content by combining the dynamic
content and the static content of the plurality of objects according to the order indicated by
the object tree data structure in order to generate the document.
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