CONTROLT FD CREATION OF REPORTS FROM TABT F VIEWS CROSS-REFERENCE TO
RELATED APPLICATIONS; BENEFIT CLAIM [0001]This application claims the benefit under 35
U.S.C. 120 as a Continuation of application 13/490,238, filed June 6, 2012, the entire contents of
which are hereby incorporated by reference as if fully set forth herein. The applicant(s) hereby rescind
any disclaimer of claim scope in the parent application(s) or the prosecution history thereof and advise
the USPTO that the claims in this application may be broader than any claim in the parent
application(s). 1IECHNICAL FIELD [0002 The(éj)gesent disclosure relate%to data processing,

y

particularly techniques for QHE?Q[%EDr GRS AR ﬁﬁ@-%?%ﬁ%@ﬁ”ﬁ?bﬁa Féfata from a data

repository based on complex data structures. BACKGROUND [0003]The approaches described in this
section are approaches that could be pursued, but

CROSS-REFERENCE TO RELATED APPLICATIONS; BENEFIT &IM

[0001] This application claims the benefit under 35 U.S8220 as aContinuation of
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TECHNICAL FIELD

[0002] The present disclosure relates to data procesgpagiicularly techniques for
generating reports from table-oriented displaydath from a data repository based on complex
data structures.

BACKGROUND

[0003] The approaches described in this section are appeeahat could be pursued, but
not necessarily approaches that have been preyigoskeived or pursued. Therefore, unless
otherwise indicated, it should not be assumedahwtof the approaches described in this section
qualify as prior art merely by virtue of their inslion in this section.

[0004] Financial advisors, such as registered investmduisars (RIAs) and their firms,
often need to view data relating to investment imgjsl of clients for purposes of analysis,
reporting, sharing, or recommendations. Client stnents may be held by individuals,
partnerships, trusts, companies, and other leggliesnhaving complex legal or ownership
relationships. RIAs and other users want to viewngiex holdings in a flexible way, for
example, by selecting different metrics and/ormefy their own views and reports on-the-fly.
[0005] However, current wealth management technology dusoffer the capability to

generate views, reports, or other displays of ttata complex investment holding structures in



not necessarily approaches that have been previously conceived or pursued. Therefore, unless
otherwise indicated, it should not be assumed that any of the approaches described in this section
gualify as prior art merely by virtue of their inclusion in this section. [0004]Financial advisors, such as
registered investment advisors (RIAs) and their firms, often need to view data relating to investment
holdings of clients for purposes of analysis, reporting, sharing, or recommendations. Client
investments may be held by individuals, partnerships, trusts, companies, and other legal entities
having complex legal or ownership relationships. RIAs and other users want to view complex holdings

in a flexiblgwayela RIS, dHSERWAY @gﬁ@%&@ﬁgﬂéﬁl@ﬂﬁﬁé&@ﬁ{éﬁﬂ &AW RAeYSBRAYGIROMS

on-the-fly. [0005]However, current wealth management technology does noft offer the capability to
generateavie wshaeports, retativay disjaliy siof deed fraewcogymdaiitres streguairingldprg gianutuees ifora
flexible, shareable, efficient way. Some existing wealth management systems are custom-built and

therefore RN Q24 OIGh QY SR R EX AR RRILY, SR NP 8 BPHRMIRG rOraISEu Lo tRizh iR Gther
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MICROSOFT VISUAL BASIC scripts written for use with MICROSOFT EXCEL spreadsheets; this type
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SUMMARY [0006]The appended claims may serve as a summary of the invention. BRIEF
DESCRIfErble #yptgumMan Qigts foundation.

SUMMARY

[0006] The appended claims may serve as a summary afiteation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] In the drawings:

[0008] FIG. 1 illustrates a computer system that may legl s implement an embodiment.
[0009] FIG. 2 illustrates a high-level view of a transfatmn. FIG. 2

[00010] FIG. 3Aillustrates a process of generating a taldes based on a graph representing
a set of financial asset holdings.

[0010] FIG. 3B illustrates other steps in the processiGf. BA.

[0011] FIG. 4 illustrates an example of a graphical ustgrface for a computer display unit.
[0012] FIG. 5 illustrates the display of FIG. 4 in whichoddown menu has been selected
and shows a plurality of named previously createds in a list.

[0013] FIG. 6 illustrates an example Edit Groupings dialbgt displays a list of currently
selected groupings and a tree representation dableagroupings.

[0014] FIG. 7 illustrates an example Edit Columns dialbgttdisplays a list of currently
selected columns and a tree representation ofadlaitolumns.

[0015] FIG. 8 illustrates an example configuration dialoga Factor.

[0016] FIG. 9A illustrates a home screen display illustrga portfolio summary view from

the Perspective of Clients.



[0007]In the drawings: [0008]FIG. 1 illustrates a computer system that may be used to implement an
embodiment. [0009]FIG. 2 illustrates a high-level view of a transformation. FIG. 2 [00010] FIG. 3A
illustrates a process of generating a table view based on a graph representing a set of financial asset
holdings. [0010]FIG. 3B illustrates other steps in the process of FIG. 3A. [0011]FIG. 4 illustrates an
example of a graphical user interface for a computer display unit. [0012]FIG. 5 illustrates the display of
FIG. 4 in which dropdown menu has been selected and shows a plurality of named previously created
views in a list. [0013]FIG. 6 illustrates an example Edit Groupings dialog that displays a list of currently

selected grypings/8d SERGIRRIESeMGHRR akavilable WFRHPIRESaet a Family option has been
selected.
[0018] FIG. 9C illustrates an example of an Add TWR Fadiatog resulting from selecting
the Edit Column dialog, selecting Performance Mstfrom among the Available Columns, and
adding TWR Factor as a column.
[0019] FIG. 10 illustrates the GUI of FIG. 4 after applyia Real Estate filter.
[0020] FIG. 11 illustrates the GUI of FIG. 4, FIG. 10 irhish vertical axis label has been
selected.
[0021] FIG. 12 illustrates an example in which some ofdht in the table view is selected.
[0022] FIG. 13 illustrates the display of FIG. 4 showirsget details.
[0023] FIG. 14 is an example of a report selection dialog.
[0024] FIG. 15 illustrates an example of a report creatieer interface as seen immediately
after initiation of operation.
[0025] FIG. 16 illustrates the report of FIG. 15 in whiah existing table widget has been
selected.
[0026] FIG. 17 illustrates an example of a column editiraog.
[0027] FIG. 18 illustrates an example text editing dialog.
[0028] FIG. 19 illustrates an approach for adding new pdge report.
[0029] FIG. 20 illustrates a computer system with which ambodiment may be

implemented.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

[0030] In the following description, for the purposes ofplnation, numerous specific
details are set forth in order to provide a thotougderstanding of the present invention. It will
be apparent, however, that the present invention lmegpracticed without these specific detalils.
In other instances, well-known structures and dessare shown in block diagram form in order

to avoid unnecessarily obscuring the present inoent
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[0014]FIG. 7 illustrates an example Edit Columns dialog that displays a list of currently selected
columns and a tree representation of available columns. [0015]FIG. 8 illustrates an example
configuration dialog for a Factor. [0016]FIG. 9A illustrates a home screen display illustrating a portfolio
summary view from the Perspective of Clients. [0017]FIG. 9B illustrates another example in which
widget and a Family option has been selected. [0018]FIG. 9C illustrates an example of an Add TWR
Factor dialog resulting from selecting the Edit Column dialog, selecting Performance Metrics from
among the Available Columns, and adding TWR Factor as a column.

[0031] 1.0 GENERAL OVERVIEW

[0032] In an embodiment, a data processing method conspgseating and storing, in
memory of a computer, a graph having nodes andsedgeerein the nodes represent financial
assets and any one or more of: accounts in whiehoomore of the assets are held; individuals
who own one or more of the assets; or legal estiwitno own one or more of the assets;
receiving and storing one or more bucketing factansl one or more column factors; the
computer traversing the graph and creating a fisturality of paths of nodes and edges in the
graph; the computer applying the bucketing factorthe paths to result in associating each set
among a plurality of sets of the nodes with a défe value node among a plurality of value
nodes; the computer applying the column factortheopaths and the value nodes to result in
associating column result values with the valueespdreating and causing displaying a table
view by forming rows based on the value nodes amtiihg columns based on the column result
values.

[0033] In an embodiment, a method comprises creating dadng, in memory of a
computer, a graph having nodes and edges, whéreinddes represent financial assets and any
one or more of: accounts in which one or more efdbsets are held; individuals who own one
or more of the assets; or legal entities who owa @nmore of the assets; receiving and storing
one or more bucketing factors and one or more colfactors; the computer traversing the
graph and creating a list of a plurality of patlisnodes and edges in the graph; the computer
applying the bucketing factors to the paths to ltasuassociating each set among a plurality of
sets of the nodes with a different value node amermjurality of value nodes; the computer
applying the column factors to the paths and tHeevaodes to result in associating column
result values with the value nodes; creating aniog displaying a table view by forming rows
based on the value nodes and forming columns l@aséte column result values.

[0034] In an embodiment, the method further comprisestHerbucketing factors, selecting

a particular bucketing factor; applying the patd@cibucketing factor to the paths and receiving a



[0019]FIG. 10 illustrates the GUI of FIG. 4 after applying a Real Estate filter. [0020]FIG. 11 illustrates
the GUI of FIG. 4, FIG. 10 in which vertical axis label has been selected. [0021]FIG. 12 illustrates an
example in which some of the data in the table view is selected. [0022]FIG. 13 illustrates the display of
FIG. 4 showing asset details. [0023]FIG. 14 is an example of a report selection dialog. [0024]FIG. 15
illustrates an example of a report creation user interface as seen immediately after initiation of
operation. [0025]FIG. 16 illustrates the report of FIG. 15 in which an existing table widget has been
selected.

bucketing result value; creating a value node Far tesult value; associating, with the value
node, all child nodes of the paths having bucketasylt values that match the value node.
[0035] In an embodiment, the method further comprisesthfercolumn factors, for the value
nodes, and for paths associated with a particilrevnode, applying a particular column factor
to a particular path and receiving a column regallie; associating the column result value with
the particular value node. In one feature, the gdgeresent any one or more of: ownership;
containment; or data flow. In another feature astetwo of the edges comprise a circular
reference from a particular node to that particalade; further comprising determining, during
the traversing, whether two sequences of two orentaversed nodes are identical, and if so,
backtracking the traversal and moving to a nexa@ajcy. In yet another feature one or more of
the bucketing factors or column factors compriseserecutable code segment configured to
perform one or more mathematical calculations usimgor more attributes of nodes in a path.
[0036] In still another feature one or more of the buckgtiactors or column factors
comprises an executable code segment configuréavtdke a function of a network resource
using one or more attributes of nodes in a path.

[0037] In an embodiment, the method further comprises rg¢ing and causing display of a
graphical user interface comprising the table véawl one or more info-graphics, wherein each
of the info-graphics is programmatically coupledtte table view using one or more data
relationships, and further comprising receivingrusput selecting one or more rows of the table
view and, in response, automatically updating th®-graphics to display only graphical
representations of the one or more rows of thestaighw that are in the user input.

[0038] In an embodiment, the method further comprises rg¢ing and causing display of a
graphical user interface comprising the table vieaysing displaying a bucketing factor menu
identifying one or more available bucketing factorsceiving a selection of a particular
bucketing factor; re-traversing the graph and applyhe particular bucketing factor to the paths

to result in associating second sets of the nodéssgcond value nodes among the plurality of



[0026]FIG. 17 illustrates an example of a column editing dialog. [0027]FIG. 18 illustrates an example
text editing dialog. [0028]FIG. 19 illustrates an approach for adding new pages to a report. [0029]FIG.
20 illustrates a computer system with which an embodiment may be implemented. DETAILED
DESCRIPTION OF EXAMPLE EMBODIMENTS [0030]In the following description, for the purposes of
explanation, numerous specific details are set forth in order to provide a thorough understanding of the
present invention. It will be apparent, however, that the present invention may be practiced without
these specific details. In other instances, well-known structures and devices are shown in block
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value nodes and the column result values.
[0039] In an embodiment, the method further comprises rg¢ing and causing display of a
graphical user interface comprising the table vieaysing displaying a column factor menu
identifying one or more available column factomsceaiving a selection of a particular column
factor; re-traversing the graph and applying thdi@dar column factor to the paths and the
value nodes to result in associating second colgsult values with the value nodes; re-creating
and causing re-displaying an updated table viewdas the value nodes and the second column
result values.
[0040] In an embodiment, the method further comprises rg¢ing and causing display of a
graphical user interface comprising the table véawl one or more info-graphics, wherein each
of the one or more info-graphics comprises one arengraphical elements that relate to one or
more associated rows of the table view; receivisglaction of a particular one of the graphical
elements; creating and storing a filter that isfigumed to pass only data in the table view that
corresponds to the particular one of the graphetahents; applying the filter to the table view
and causing re-displaying the table view using @dta in the table view that corresponds to the
particular one of the graphical elements.
[0041] In an embodiment, the method further comprises rg¢ing and causing display of a
graphical user interface comprising the table véaw one or more info-graphics, wherein each
of the one or more info-graphics comprises one arengraphical elements that relate to one or
more associated rows of the table view; receiviisglaction of a one or more particular rows in
the table view; updating the info-graphics by cagsidisplaying graphical elements
corresponding only to the particular rows in thadaview.
[0042] In an embodiment, the method further comprises rg¢ing and causing display of a
graphical user interface comprising the table veawd one or more info-graphics; receiving a

selection of one row associated with an asset;tupgd¢éhe graphical user interface to display a



[0032]In an embodiment, a data processing method comprises creating and storing, in memory of a
computer, a graph having nodes and edges, wherein the nodes represent financial assets and any one
or more of: accounts in which one or more of the assets are held; individuals who own one or more of
the assets; or legal entities who own one or more of the assets; receiving and storing one or more
bucketing factors and one or more column factors; the computer traversing the graph and creating a
list of a plurality of paths of nodes and edges in the graph; the computer applying the bucketing factors
to the paths to result in associating each set among a plurality of sets of the nodes with a different
value nodg AR ABILObK U0tk dbe oM RuRkrRAIITg BiRealumidpelry alipoae
and the value nodes to result in associating column result values with the value nodes; creating and
causing digplagelg citel ltheiatiriby tes rofnge awsd dmmm amitbesvglnizah ddizs ssmuoldesming columns based
on the column result values. [0033]In an embodiment, a method comprises creating and storlng, in

memory P4Zomphé) aea}%ﬂ”ﬁ‘gﬁhé%ﬂ%‘%“&% B’dﬂb‘g GHBREPEH Bt W B TR SRR
assets agf AN BOHBYSES: %C %{%W}N&q@h@ﬂ@ Saliassateare dgldning Pégféﬁtaslaw ho
own one or more of the assets' or entltles who own oné or more of the assets; receiving an

storing ocmqmlmedeblyta:bammjfacmmspedtmee or more column factors; the computer traversing the
graph and creating a list of a plurality of paths of nodes and edges in the graph; the computer applying
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factors to th va ué nodes to result in assoc ting column ues Wlt € value

nodes; cggetipgaattecriggingriisplaytiorangte tiavebstigriingteivsabasedted mmwiuq)ersi@tami
forming columns based on the column result values. [0034]In an embodiment, the method further
compriséSCRYiftk URRIKEHY ﬁi&é\fy'%Ié&iﬁ@rﬁ'ﬁamfﬁ%%m@fﬁlﬁoﬁfaélﬁfﬁmggttﬂ@"ﬂﬂﬂﬁblﬂbﬁ
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column factors, for the value nodes, and for paths associated with a particular value node, applying a
particuIaW@MGﬁﬁ@ﬁttbﬁtdlﬁ%aﬁﬁimmﬂvand receiving a column result value; associating the

columnr, alu? Wlth the Bar'i!culatr % I(l?Je noli e dInf lt?rrt]ﬁefeaturrne rE?%s%\g?%S represgé}&an%mr}gx?r
more of: rshlp, contalnmen S5t tatd flow: Moanoher fe&tr SaSF G0 ges comprise a
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the traversing, whether two sequences of two or more traversed nodes are identical, and if so,
backtractdhigtiviewabasssl andupdaiag wahagxedeiasadoypdalpeharetidt kednes Yalsled fiore ofthe
bucketlnﬁ%&or &ﬁr coI mn f ctors co rlﬁ n exe table code segment configured to perform one
or more 8a‘f%gl'&ﬁ'l ?i%tn%sulé?@g tes of nodes in a path. [0036]In still

another {egligie ong O'IRRIGET Uﬁﬁ&uﬁmﬁﬂm@ﬂéﬂﬂﬁcﬂ}m‘@@%

[0047] In an embodiment, a computer system provides weadthagement capabilities that
enable non-technical users to create new viewsrigpand other manipulations of a dataset
without the need for custom programming. Customvsiean be created in any user session by
selecting particular columns, factors or metriasleoing, filters providing groupings, graphics
and other aspects of a desired view. The resultiegis can be saved and reused in later
sessions. However, a view that is needed only @metime basis also may be constructed
rapidly using atomic components without specialipedgramming knowledge. Further, views
may be shared with others such as team membeesislior other applications. Sharing may
include exporting to an application such as a sjsleeet, transferring to a report generator, or

other mechanisms as further described herein.
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comprises an executable code segment configured to invoke a function of a network resource using
one or more attributes of nodes in a path. [0037]In an embodiment, the method further comprises
generating and causing display of a graphical user interface comprising the table view and one or
more info-graphics, wherein each of the info-graphics is programmatically coupled to the table view
using one or more data relationships, and further comprising receiving user input selecting one or
more rows of the table view and, in response, automatically updating the info-graphics to display only
graphical representations of the one or more rows of the table view that are in the user input. [0038]In

an embogiggnt. thej@eihd sy LABMRPEES 358RIA ARty Y iHiBRIAYRE 39 /aRBI@hYSH

interface comprising the table view; causing displaying a bucketing factor menu identifying one or
more availabieemimditmeniactorg uecaivemgoaystlicstores shgi@gcinar tmprketnts faciet;akehireastnsamy
the graph and applying the particular bucketing factor to the paths to result in associating second sets

of the oISy 4B IhE PAIOEMGHES AU theSHARANTIBE ValRihsEecro e HaRY UM CamRMNE
re-dSplaying AR Idaied B RS SEAOR NS APARA o "BMaS ARG e SAIANE TR ades

[0039]In an e iment, the method further comprises generating and causing display of a graphical
user interépesicony fosiogethsy téibesyistenmc aRssigoasplayingoalicodunn rafactangidare il endifyiiogtoiveeor
more available column factors; receiving a selection of a particular column factor; re-traversing the

graph ar®i &PBRIiRG P RIGACESIOM AR BIABRMEARANS SME BB VAIIE h JeRid tiPFeSHAMPIE, an

associatig%gﬁbﬁi)nd column result values with the value nodes; re-creating and causing re-displaying
an updated tablée view based on the value nodes and the second column result values. [0040]In an

embodinjepdothe meshasHjurberieampses oeactainguand Salisingndigplesedssor, mass storage,
input-output devices, and other elements that amgted in FIG. 1 for purposes of clarity. A
view computation unit 106 can access the graph fa@2urposes of traversing the graph in
response to different configuration data and gemgy@utput one or more table views 105 in the
manner described further herein. View computatiom 106 may be coupled to a rendering unit
107 for rendering and communicating table views t&ny of a computer display unit 108 or
an electronic document 111 of any form such apartespreadsheet file, etc. In an embodiment,
report unit 109 is configured to receive view datam view computation unit 106, facilitate
transfer of view data to pages of reports, andiveceser input specifying metadata for report
formatting controls, as further described herein.
[0050] In an embodiment, view computation unit 106 ancghra02 are implemented using
object-oriented programming techniques in which esodf the graph are represented using
programmatic objects. For example, JAVA® may beduse
[0051] In an embodiment, the foregoing elements of FIGorin part of a server computer
118 that is coupled directly or indirectly throughe or more computer networks, represented by
network 114, to a client computer 116. Network tigy comprise one or more LAN, WAN, or
internetwork links and may comprise the public in& through the use of appropriate protocols
for ensuring data security, user authentication aset authorization. Client computer 116 may
comprise an individual client computing device sashpersonal computer, workstation, laptop,

netbook, tablet computer, or smartphone that iplesuthrough a computer network to the other
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graphical user interface comprising the table view and one or more info-graphics, wherein each of the
one or more info-graphics comprises one or more graphical elements that relate to one or more
associated rows of the table view; receiving a selection of a particular one of the graphical elements;
creating and storing a filter that is configured to pass only data in the table view that corresponds to
the particular one of the graphical elements; applying the filter to the table view and causing
re-displaying the table view using only data in the table view that corresponds to the particular one of
the graphical elements. [0041]In an embodiment, the method further comprises generating and

causing gispianel Brorteniaal exgninterisaeoTRs SRR CRRR iR BRSPAMAIRIHO Braphics.

wherein each of the one or more info-graphics comprises one or more graphical elements that relate to
one or mardadsoeidied roovdigiithe talbble vikwg| rething gramieekenuioa arapabititprd-pardicamplaws in
the table view; updating the info-graphics by causing displaying graphical elements corresponding only

to the pafHBOIGHBRIEE SRS VRS AGONAKHAL BCHIR R BRRIRRN R RKEF ESRBRSTOre
generaling gadiaying disRiaal oSG HRsTy'srines SAEPHINERE iRhlSJienand 09 d

more info-graphics; receiving a selection of one row"ass with an asset; updating the graphical

user intesfied éaiollitisptaniaracomaiynohatdutecoftbétes aat] basedon@itgohassietldata or based on
retrievin?gslt the time of the selection, the attributes of the asset from one or more global data sources.

[0043]In %bodi’ﬁ%ﬁqm%@@ﬁa&fﬂhﬁ@? @&ﬁﬁﬂ%?ﬂi%%%%ﬁqw@.éﬂ%ﬁ%@/Wih&ﬂiﬁdf’@ of
the assef, %5@@889&5?&{@ e L) B gh MRS (A AR R0 R RS O RBIRE £ I an

particular perspective.
embodiment, asset custodian computer 120 servean aauthoritative source of data about

accounts and asset positions associated with thails or other entities represented in data
repository 104 and graph 102. Custodian interfage 113 is configured to obtain account and
position snapshot data periodically or through tia¢a feeds from asset custodian computer 120.
Inbound data may be transformed from account-ldah into position-level data and stored in
data repository 104 or represented in graph 102memory for further reference and
manipulation.

[0053] Embodiments may also interface in a similar mariaegglobal data sources such as
market data feeds that are independent of parti@adeounts or positions but report current or
historic market value of assets or instruments.niptas of sources of global data include
Thomson Reuters, New York Stock Exchange, NASDA®, k& such an embodiment, global
data sources may or may not override asset vahegsdre stored in the graph, based on
configuration data. For example, a particular notlgraph 102 representing an asset may store
an asset value attribute that was obtained frontipos data derived from account data obtained
from an asset custodian. However, if the assdbisexample, a market traded security, then a
current intraday value for the asset may be availabm the global data source. Configuration
data may indicate whether global data source vdoesssets should override position data
obtained from a custodian or other sources.

[0054] A set of investment holdings may be associated antimdividual, a legal entity, or a

group of individuals and/or legal entities suctoas or more clients of an RIA firm. Graph 102
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[0044]In an embodiment, the method further comprises receiving and storing a context comprising a
perspective and a date, wherein the perspective identifies any of an individual, a group, and a legal
entity; beginning the traversing at a first node associated with the perspective; receiving user input
specifying a different perspective; repeating the traversing beginning at a second node associated with
the different perspective and repeating the creating and causing displaying the table view, based on
updated value nodes and updated column result values yielded from the different perspective. [0045]In
an embodiment, the method further comprises receiving an updated context comprising a changed

date valyg JeReainaels rAWRrRIRG: 6EERLRSPHY GaLSIRg HBRBYNb RS AL U gSes o uRdted

value nodes and updated column’result values yielded from reapplying the column factors using the
changedild@tenzalconpOid6] &h§ STIRLET T Réde A\ DdFdy @ faAti COME B\ ¢ o047 IRG. 1 is
embodiment, a comPuter system provides wealth management capabilities that enable non-technical

users to BFRYREASH'GIVR MupiErts, AtiRRE EHARIGIBABRAS B SRS WRRBY @ Reed for custom

programypig; CUS&%E oy ?ﬁﬁz}%ﬁﬁ LB A HREESERS AANY Hf‘goﬁ’mi?éﬁl&l r A MBRe
factors o[pmetlrics, ord ﬂng,%ilter provEfi\ng groupings, grasphics anéggﬁgr aspects o&é gesired view.
The resuling virysaasialsivestasdireusgdrniiz éatén seisiioasaangereeny ey knatsfe reecacnoayy
on a one-time basis also may be constructed rapidly using atomic components without specialized

programREI§RISSRIEBE AR FHheraliBles a5ap'heéGh SRS das o dividralsieamed &R A Eksts, or
h ations, ) : i Lo _ .
0. ropol G SMSURRAIRY B R AR SRl T B S AR R

computeagysigHvitiaggay Oewised e unplerlamdn enpadinenany, Beemnbo’imgst. contmatienay

memory 100 stores a graph 102 that represents a set of investment holdings. In an embodiment, client
or custorRWRiR/ESAKeMR I AGEEHeRRA T MSHENGNH dre IS UIRGES MaGRIS 43, birbkiSr 458y, "eraesent

RPN e R o
system rpfiestihant; fr exapudes ¥ Moeadlhg a cleaample, three (3) instruments are shown in FIG.
1 but practical embodiments may use any numbarstfuments. Beta Holdings LLC further has
a relationship to Ken and instrument i1 has aiaiahip to Beth; these relationships circle back
within the graph and provide examples of non-hihmal node-edge relationships. For
example, one circular reference is the path KenisffrAlpha Holdings LLC->Beta Holdings
LLC->Ken.
[0056] Edge 110 may represent a flow of instrument datanfa third party data source such
as a brokerage data feed. For example, edge 11@ cepresent a brokerage data feed for
instrument il indicating that Beth owns 200 urstsch as shares, having a value of 25 per unit.
Edge 110 may also represent an ownership relatips&parate from value attributes. Edge 110
or other edges may represent other concepts suidswznce of an asset; thus, one node may
represent an issuer of an asset, another nodeepessent the asset, and an edge connecting the
two nodes may represent that the first node isgumdecond node.
[0057] Graph nodes may receive data for attributes ofnibees from a custodian, from a
global data source, or from other data in the dgpasitory. For example, processing a particular
client’s custodial account may enable populatirgdhaph 102 with some, but not all, values of

attributes that are defined in the graph modehkrirembodiment, view computation unit 106 is
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[0049]Memory 100 forms part of a computer system having a processor, mass storage, input-output
devices, and other elements that are omitted in FIG. 1 for purposes of clarity. A view computation unit
106 can access the graph 102 for purposes of traversing the graph in response to different
configuration data and generating output one or more table views 105 in the manner described further
herein. View computation unit 106 may be coupled to a rendering unit 107 for rendering and
communicating table views 105 to any of a computer display unit 108 or an electronic document 111 of
any form such as a report, spreadsheet file, etc. In an embodiment, report unit 109 is configured to
receive viggatadramiiestigarersitarionivaities shslitaln BRwiRs Al iR da@ R YaR a5 RRRAS.
and receive user input specifying metadata for report formatting contrals, as further described herein.
[0050]In @h atnibotemexites cavec owipatailab|anitcld Gaa ndistpa ftol @R arpien e paetitethusyigpal data
object-oriented programming techniques in which nodes of the graph are represented using

programRAHED BIB¥8 KB PeEfHBIS TRV VP R IRed 0 88 ERMah bt e BT GG S
elements, gi,6!fAui RHTD BEiGY Map e aamYics hhRdakI\OURRAESEN AE HRE K RIER one

or more computer networks, represented by network 114, to a client computer 116. Network 114 may
compriseaugdvedfora bANsIOHAh & ddarmeineat Kdihks sthehmad emupiige twuplbberadesseddhirough
the use of appropriate protocols for ensuring data security, user authentication and user authorization.
Client copSUREFNE18lARA), ¢ BAYECSA: individual client computing device such as personal computer,

workstattggtﬁptoqxu %?,O&é?}?@%‘iﬂi“&é\t@%BE ?MHBQ%F@?@P&WQ@W%V@ BSERE of

network other elements o lent computer S an internet browser program
which, inoamershipdi@anbristtpsfigugeabivibdgesialumaezieepeppeasnexesetiompenpabiliyssior with
example, client computer 116 may host a JAVA virtual machine and may receive and execute one or

more JAW%@WEéu@ﬂ%W&W/%r eGSRy & \j?&!ﬂﬁ&'&? @eﬁ‘ﬂrﬁéﬁ%&;@%ﬁtf@@%@d%ﬁm
and feclfal {NSragon vl 106 SRIVGLOMBNIEA 115 ARV SRTIBHIEION Y VLAGE (O0RRIVIRY,

computation un also maiy e coup ed to a custodian i race un IS coup ed iIrectly or

indirectyhbyeuaihee ek hbdéoaarilnnse! Busipeipasammier Ahraraparehadipent agseticular
custodian computer 120 serves as an authoritative source of data about accounts and asset positions

associatGdAviRandnadifigs 8n aReelenades rasRsestirgl AM-TERAMEANNGY 2dd andegraingsozport

Custodian interface unit 113 is, configured to obtain account and posjtion snapshaqt data periqdically or
through TV UL o3 Mo LLCaR ook oL e R 1B o B oAt o

account-leuRh daRYIBtARSHR-iavel thaleanthgioregdn tRABPRIODS dBfker iFtrigeerRied in graph

102 in memory for further reference and manipulation.
[0059] In an embodiment, view computation unit 106 is aunied to transform graph 102
into one or more table views, graphs, charts, dhdrautput. For purposes of clearly illustrating
the example embodiments which follow, FIG. 4 illatts an example of a graphical user
interface for a computer display unit. In an embught, the elements of FIG. 1 and the output of
FIG. 4 are implemented using the ADDEPAR compubdiwsare system commercially available
from Addepar, Inc., Mountain View, California.
[0060] FIG. 4 illustrates a view of holdings from the pmsstive of an individual named
Uncle Moneypenny as indicated by Perspective 14b2l A Portfolio tab 404 indicates that the
user is viewing a portfolio of holdings of Moneypsn A Filters region 406 indicates that no
data display filters are presently applied to cleaagview of the data in the GUI. Selecting an
Add link in the Filters region causes view compigtatunit 106 to display a GUI widget that

may receive definitions of filters, as further d@sed herein.
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[0053]Embodiments may also interface in a similar manner to global data sources such as market data
feeds that are independent of particular accounts or positions but report current or historic market
value of assets or instruments. Examples of sources of global data include Thomson Reuters, New
York Stock Exchange, NASDAQ), etc. In such an embodiment, global data sources may or may not
override asset values that are stored in the graph, based on configuration data. For example, a
particular node of graph 102 representing an asset may store an asset value attribute that was
obtained from positions data derived from account data obtained from an asset custodian. However, if
the assetqgeipr expiepie. & MArkeLAURLSReUBOShAN G CHoF HI-BSRTIRL YallR, fRiBg aseshplay be
available from the global data source. Configuration data may indicate whether global data source
values faromsgeseshowisl angzmide pbyitesalatka s tesradi dgtmnaAssto dias © botketinguades. 400 A
set of investment holdings may be associated with an individual, a legal entity, orﬂab%omf individuals
r

and/or |etRIMENRIEE QUL RS8Rk DRAJIR"BReARS FUAIERY X3 HedieFigsh o golay iRFFEhory

100 bas d obtai f r [ a ri y ber
I Rl G G SR AL U

of nodes and edges, and the particular
exampleiadidatet as agsejuiasehbuekémiationotist] Gitag lifdicaay tatividiss redessanihbadghe
having any level of complexity, and there is no requirement that nodes are organized in a hierarchical
arrangerfepRCiafed a8 reletiasSURIS) be represented. As an example, graph 102 comprises nodes for

individu ed 0 Tolfols eeshin relationshin to The
Trust is jlgg%gg]to éﬁ%&%ﬁﬁﬁgﬁégéﬁﬁg@ L %@m‘?‘éﬁﬁ‘% related tgﬁé%%c\%n ggrﬁég?é},l@eta
HoldingsuinktQ Oatonasphaynaa@uokraage theceuy hevanginsiguraeiols df dats vilassmentadtei@nidemay
represent stocks, bonds, options, or any other financial instrument that may be traded or receive an
investmdRe feepihared Setanlptekaipanditnrelam frecreaennas el dispiayarel savwreinhe gbienut
practical eigmg 'gnents may use any number of instruments. Beta Holdings LLC further has a
reIationsY1|pV¥o en and instrument il has a relationship to Beth; these relationships circle back within

the graphoasg| proviis . egampaseisnan-kirsaiplic@no s igeys| aipahiBsal aisprayBple, ieneof
circular reference is the path Ken->Trust->Alpha Holdings LLC->Beta Holdings LLC->Ken. [0056]Edge
110 maycpead¥nseleiadofaraitningsn 68atatendattiR drpRrepaat e s AYRIIAB R IR RIBEISk &R e Mata

feed. PO R COPEIdA h‘é{rﬁ'-él'ﬂsﬁfﬁggiﬁgtaatg r{-’fi?.r?lgfgSﬁ%fgte&égéé?%{%ﬂ;ﬁgéugq@:gisc%? 9

units, sucn as s a value O per unit. ge representan

ownershigdelagpnstiieaeparate. fmnyyalusestibieast Edea@LlRon aiheiedars ey renfsagstasber

concepts such as issuance of an asset; thus, one node may represent an issuer of an asset, another

node magatsneseatview Lmepuaticmunigtsoim evmayasideciochotasmayieprestantathgtheings

node issgsg;tggbss%%%%%tngg%btion of OK widget 610 in @j@62 causes view computation unit 106 to
close the dialog and re-display the table view W@8out the removed grouping. User selection
of open (+) and close (-) icons in the tree disgagvailable groupings 604 causes categories of
groupings to open until leaf nodes of the tree dmewn. For example, in FIG. 6 the user has
selected open icons for Asset Class Specific antdo@y yielding a list of available option
groupings 608.
[0064] Selecting an add (+) icon associated with any efdhailable option groupings 608
causes view computation unit 106 to add the selampéion grouping to selected groupings 606;
subsequent selection of OK in dialog 602 causes e@mputation unit 106 to close the dialog
and re-display the table view 408 with the addemliging. For some groupings, selecting the

add (+) icon causes view computation unit 106 spldiy a Factor details dialog that prompts the

user to enter or confirm one or more configuratiatues associated with a Factor that drives the
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[0057]Graph nodes may receive data for attributes of the nodes from a custodian, from a global data
source, or from other data in the data repository. For example, processing a particular client's custodial
account may enable populating the graph 102 with some, but not all, values of attributes that are
defined in the graph model. In an embodiment, view computation unit 106 is configured to investigate
alternative data sources to supply missing node attribute values when all attribute values are not
available from a custodian. For example, a particular global data source may have a sector attribute
value that the custodian does not have, and if so, the substitute value indicating sector may be added

toa ”Od%tr%t&rﬁ'mﬁ?#é.aé‘ﬂm%&é@%'%%é R RepiguRYsRsiver HHRASUHOCIBR R EesaingE to

be stale, then updated data could be requested from one of the global data sources. [0058]Further,
overridinthatiar vatresdke ots dé@maigrdiabiare tbupigds hgepretsds taiah thitowite h Pordislimnbhips in
graph edges, whereas nodes represent assets per se, possibly with value attributes. Consequently,

modifyinfPaRAISE AHRBLES BIPARPESE LRE OB £au5 &h TuRIIA At B4 DABED VRISt RS TR
receivedpva\wj&%eﬁséh%m@@%m@ﬁ5ﬁf%aps? é’ﬁ%@&r%%RHPﬁ% QUbPIASSRIPare %?@B(ye@al

may propagate ina similar manner. For example, if‘a particular RIA user modifies an asset no
represendive| 4! 8 Al (e© MEAY\If dp-ddaameausngiteapgitbe cismentagssate attiibubeited| dtmmisooithat
particular user who own positions in ALPHA COMPANY obtain access to the earnings report through
principle8'6 B8, iNRiSitasseCifies 4! %BBd‘ﬁf@ﬁM@WYﬁJHﬁﬁﬁﬁﬁJﬁ“ﬁwﬁ‘i@g e Iragii to

Lo A B RIS A A PITE DR S8 RS
user intestaee fhe aspeoifrdevaliggaioumiimé RoiambodiPuir-ihetielenmeatsotiation lwamd the augiut of
FIG. 4 are implemented using the ADDEPAR computer software system commercially available from
AddeparPRIE0IRobAGM. Viely UsRiliforalJenet | coan B ehedsa Way YSHRINiIRGRVIESH Bensive
perspeCté)vpepSFtaHi{%%i¥5q%xq8@%astomization by spedaify the desired basis for computation, without
requiring custom programming of algorithms or melthéor particular factor computations.
[0065] Referring again to FIG. 6, a search box 612 magivecuser input of keywords
associated with groupings and causes view compatatnit 106 to update available option
groupings 608 with values that match the keywords.
[0066] Referring again to FIG. 4, in an embodiment, selgcan Edit Columns widget 416
causes view computation unit 106 to display a Glidlget that may receive reconfiguration of
data values that determine the identity and ordecotumns of the table view 408. FIG. 7
illustrates an example Edit Columns dialog 702 thgplays a list of currently selected columns
706 and a tree representation of available colur®ds A comparison of selected columns 706 to
FIG. 4 will show that the selected columns of FfGare represented in FIG. 4. User selection of
a remove (-) icon in the selected columns 706 catls® view computation unit 106 to remove
the selected column from selected columns 706; espulent selection of OK widget 710 in
dialog 702 causes view computation unit 106 toeclthe dialog and re-display the table view
408 without the removed column. User selection péro (+) and close (-) icons in the tree
display of available columns 704 causes categarfienlumns to open until leaf nodes of the

tree are shown. For example, in FIG. 7 the usersetscted open icons for Holding Details,

yielding a list of available option columns 708.
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Uncle Moneypenny as indicated by Perspective label 402. A Portfolio tab 404 indicates that the user is
viewing a portfolio of holdings of Moneypenny. A Filters region 406 indicates that no data display filters
are presently applied to change a view of the data in the GUI. Selecting an Add link in the Filters
region causes view computation unit 106 to display a GUI widget that may receive definitions of filters,
as further described herein. [0061]FIG. 4 comprises a table view 408 which, for purposes of
illustrating a clear example, comprises rows organized by asset class as indicated by an Asset Class
bucketing label 410 and columns showing asset class name and current value as indicated by column

label 41204s5ets WaER dzPehClaes 430 Q58RI I ANIGIAEIYLRNINGE Bpibirfaldirce dabels

408A indicate an asset class bucket and non-bold labels 408B indicate individual assets within the
associatedmesevdassdupkétifd068jtnas emaddlithe reglseigioing aloBditdselguteys coldgat$ Y06;
causes view computation unit 106 to display a GUI dialog that may receive reconfiguration of data

values tRRSH AT SRIREHISN B UM AR B (O FRHRRPHFRBRIEH0S At AN T EIesEr BEHRY s of
rows of tQﬁo“?Q'-ﬁ%Q&&”tﬂdé-t[ﬂ%%l/@z@é'\)dﬁ %%Sa%fa&.fgmgﬁ#gi}rﬁé %@g%@i@@&ﬁ‘?ﬁe‘%udﬂé&lﬁys
presentation of available groupi

a list of currently seleCted groupings 606 and a tree re gs 604. A
comparisnayotaetectad giewpiogsbdaitn Gt 406l tshiivpipblig stibetédhdrebpingsroHREG S6fare
represented in FIG. 4. User selection of a remove (-) icon in the selected groupings 606 causes the

view conSperRirgsuMttl RO IgERRG08 PRy aeeRey @SRRI HifeBRsHWYBL SPI§SEde-AUBYRbent
wo uAooRsAee . et .
o ciopiny T L s T eLt he o Bobg et e el Ship o Rl R ey,

icons in duhipeeadionlayef aveilablaEiawpingsiaork capses iRy T0Bs WitgredpisgstimopeatcmtiHear

nodes of the tree are shown. For example, in FIG. 6 the user has selected open icons for Asset Class
Specific &‘hﬁd’\@fﬂﬁ)ns, yielding a list of available option groupings 608. [0064]|Selecting an add (+) icon

associalguih any,of the, RIS PRYON QUG S0P ARNSSS URMEOTMIRIARILIOS 9,40d the

selected op grouping to selected groupings Subsequent selection 0 ialog causes

view compatiatioppuniatl@dybhelesedne dang and mpslizalfwibrdabla viave 4@nviretheuridetated

grouping. For some groupings, selecting the add (+) icon causes view computation unit 106 to display
a Factor aiedfRvarhkyy aHarprdmbexaenlsdntblentéithe Cipisema @birorewaHiganstiens/alussre

aSSOC'at?r%/ygrhaghli:(%(:tsourcw%tsdcrz%eaagn%ation pie chart 4h8, bar chart 420. As an example, table view

408 reflects an ownership breakdown by asset eladsvalue; other view selections may cause
view computation unit 106 to display different camdtions of buckets and columns, tables,
charts and graphs. In FIG. 4 and other drawingréigtherein, the info-graphics comprise a pie
chart and a bar chart, solely to illustrate cleameples; however, in an embodiment, the GUI of
FIG. 4 comprises two or more info-graphic optioanis 430 indicating the availability of a table
view, pie chart, bar chart, or line graph. Othetbediments may support info-graphics of other
types. View computation unit 106 is configured ézeive user input selecting one of the info-
graphic option icons 430 and, in response, to ohahg info-graphic panel adjacent to the
selected option icon to a different form of infaaghic. For example when pie chart 418 is
displayed, selecting a line graph icon from amopgom icons 430 causes view computation
unit to display a line graph in place of the piarttand using the same underlying data as a basis
for the line graph.

[0069] In an embodiment, icons 430 include an asset dataih that may trigger display of

detailed information about a particular asset tzet been selected in the table view 408. FIG. 13
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grouping. FIG. 8 illustrates an example configuration dialog for a Factor. For example, assume that a
user selects, from Available Groupings, Holding Details and then % of Portfolio. In response, view
computation unit 106 causes displaying dialog 802, which comprises a Time Point widget 804 and
Portfolio Fraction widget 806 that prompt the user to select one of several available values using
drop-down menus. Alternatively, the user may select Favorites drop-down menu 808, which
associates labeled menu items with stored values for Time Point and Portfolio Fraction. Selecting the
OK widget 810 causes view computation unit 106 to close the dialog and store the specified values for
Time Pojj, apd 0 ndpiagianieaseaislipn Wl daadh ehRodalinfiadeir useiln s cAuen!
computations. Thus, the system provides extensive opportunities for flexible customization by
specifyingO@ e e sissa thh3i? far selegdathisnndithted eerkichy tustemopyarfrdrerseigaddlgssithnasdr
methods for particular factor computations. [0065] Referring again to FIG. 6, a search box 612 may

receive SSENPERIPREIN IR 1235 B8 EELSHIBF DR R4 el confisutaloiNUSEAER
update j ' j ith val ) ol in, to
G 4, e S g v 106 10
display ad{splayidge bt ndayaiisc pivectetBOMi gtoatmisiotiatsavalsab-fimiale1s06nevtheridemiipansd
order of columns of the table view 408. FIG. 7 illustrates an example Edit Columns dialog 702 that

displays 53/ oPedr@fAChEBRtE P YBINAIR A58 Bndna e cCrB BRUEHIEtBATYT avaiRMIe|cIRPEndSB4. A
comparisQp:nf sele s./Q6 4 Wi .that >ted colu

represe r?t%% QH %?Gﬁé?%ﬂs%:ﬁrsqeﬁ}eéﬁ% nso A;Clt?edm%\%%g )h\?é%r%ﬁa ﬁﬁ%ﬁgg §cﬁé?(]j (L:ﬁcﬁ Enigés %@c@ggae@teﬁg view
computagiariaumgleriod e oepdhitose | €0tk dnahiegnsuiopa el ciestifisone dDmGbsaaeensetrction
of OK widget 710 in dialog 702 causes view computation unit 106 to close the dialog and re-display

the tableSPIBRad@sEtoLaIRSF AR LG iNCIidnEES: 06 IPEPbEBAIEY HIM arssasspriied iWihe
ree dispiay SLALAITRIA SIS 00 RUF SR A IsR St IeaRenlicql noses ol ree

are shown. For example, € Usef has selec en icons ing s, yiel insg a list
of availapkneptisogehamniferfify: d0ehdhtelgating aseasiddve EPbaEsaAGIAEE WileaRy aisthe. avaiihle
option columns 708 causes view computation unit 106 to add the selected option column to selected
columnsSHIBPanBkekRfEht fseibetiotPoIDIRES daldrjemiatiaubBkalrelconginatnentbait noBkerclote the
dialog and re-display the table view 408 with the added groyping. In some cases, selecting the ad
con may) CATRS RG] oIRGB SP s SR AR i LA 1o
gfOUIO'n%réﬁ%ﬁ&@ﬁ*%fﬁ{m&hﬁ@damﬁwd@ﬂtﬁﬁaﬁm'%h@i@d&%@ﬁ@w|ﬁ‘f %E@F@é_%'@@l@cﬁoﬁe@ffm
box 712 may receive user input of keywords associated with columns and causes view computation
unit 106 teeubyizedinkdibble toprbieye! imferea08 witabel tettransaaitong okiha ormme [GIEBiisRIay

embodiment, the GU] of FIG. 4 further comgriées a SelectyVievv. dr?gﬂdown menu 422 that may he used

to select SHPAB HRELAR AHPHR: RSVE nEORHAVRRIY L riarili iy BRI P EReerssrtion
examplegii£t6t- és@@@éf'&@ﬁk@riéﬁ?egéﬁk%}ﬁdé@vhé%ﬁ%ﬂ%seﬁf@@rﬁ itHe-gjRRHESHEMANAhin a

categorization pie chart 418, and bar chart 420. As an example, table view 408 reflects an ownership
breakdowispatiset thasexienbival ves \oiihg cajzabiBsctions may cause view computation unit 106 to

displ iff t binati fb ts a | tables, charts and hs. In FIG. 4 and oth
crawing WIS ot SRR RRAES GAN o e chalt ANURSAH MR B4 A6 s oo
examplegefaiel ghdsABVEER RGNy &%%Hé&’fd?é@ioﬁ&%’féw IGRIAV L QT afosaiapiig tipn

icons 430 indicating the availability of a table view, pie chart, bar chart, or line graph. Other
embodinpants mayvieip gorinrifst- g2 barsses otiear typagudien tcbdGplatatiplaceitabls veeeoAl§usit
receive user input selecting one of the info-graphic option icons 430 and, in response, to change the

info-gragMVpdRd BERREANINALLEILEREIN® ARO T oY D IRFRIIX ryereof fiiegr dphidersrlekiGdple
when pig,ehart 1845 %?BQ&?B@%R&HWQ@"QE@VB&W R BN G P URRACRN SHESAGRUS RV IeW
computation unit to display a line graph in place of the pie chart and using the same underlying data as
a basis fRefiiaderaaraphthe view involves re-computing tlewbased on the bucket Factors, column
Factors and current Perspective of Moneypennyhemtanner described further herein. In some
embodiments, pie chart 418 and bar chart 420 ataaed with different graphical views of data

or removed completely.
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[0069]In an embodiment, icons 430 include an asset details icon that may trigger display of detailed
information about a particular asset that has been selected in the table view 408. FIG. 13 illustrates
the display of FIG. 4 showing asset details. In the example of FIG. 13, in table view 408 one asset
1302 is selected as indicated by a checkbox in the row of the selected asset, and asset details icon
1301 has been selected. View computation unit 106 is configured, in response to a selection of the
asset details icon 1301, to cause displaying in the info-graphics area of the display, an asset details
panel 1304 comprising a summary sub-panel 1306, owner sub-panel 1308, and attachments
sub-panehgA0. IR ERAUIRGhiSUAAY AUGHENFLARRE LigmiiEhules RedAIng nlie ssipcted
asset, which view computation unit 106 may obtain by retrieving from data repository 104. Owner
sub-panélyl@&iadpetisfgaoolkeastsraock grapies Hab bt s b nhaventty shosvinos &abidividuals,
clients or legal entities that are associated with the current _Io&ged in user of the system. For example,

when thé'88eHSWRAVRIA tRNRINP UM RhNEF 1S 68 IRAaHBRHAPE 18 IiePRE B AT A SESRARCh I fa

position L18&SH) ?ng% e PN JFUHEEERRL GRIMIEsES a selectable hyperlink label
indicating tLe r|1um§)er ftransactiogs atC eagﬁu gv@ner%:as com%?ete for the selected asset; in the
example[00FIG. 13n dAnTearsaiitienitjshedBiated. Al@wW dartertatoresisin EXptoaitfigirédd iwhesponse
to selection of the hyperlink label, to retrieve information describing the transactions of that owner and

display tMRRASRPCHRIaNFIADOPEIRICR AT 2CRRRE AIBIRKA L [WBFIOBLRS (Y HASTIHPBBIRRARAISH tion

data for %ﬁfé of ch I ho|di presented | r ithi igplay
that has xterfsive%\/@l\i}vt(?r%]‘gjth C%%gbl uegf‘foggdg%@%ﬁ]%s‘%?agt@sgﬁgé%gﬁé?%% %q%\gvm%%ag?o%down
menu 42zanesukeeriselecter andihaes. amlanabiyied diamsed giesoesinprisated \PevwpitavishAd3a
Selecting any particular view from list 423 causes view computation unit 106 to replace table view 408

with a ndo@ige 2RISR YR PRliERERT-aB 1Y My lo | G8RMi Iya &b BT ARt Asteadeif NriFatRSseIEEI8d
iew, te pie ch b b in th iew, R t
of e v T ANRC TR AR BB A AR e L S D R T

Perspectivgyobd eieeanniati heianpaiciasibeshiunbgRigirino NBRAReI®MROSHARRI ENHE, Ghart
418 and bar chart 420 are replaced with different graphical views of data or removed completely.

[0071]In BErepestummEIRy CsRRsISe SWerRl rastircénslive ualshs ahat sband isadchife, 42U default,

display chafis an graahiabased on the. daia hatis lnen cutenty shawn i gl view 408 tgweyer,
in an emBOdIMent ¥iew Computafion whit 106-1s Ronfigutad 1o Fespamrtd a8eiedion ot Ani ot the

info-graphiss iy iHRAaHYCHR salter eS8, 1Ae72Inceasembasime pathieufak Petdpéetiduprally

comprises an Export widget 424 which, when selected, begins operation of a report and data export
function,depandsey pivs the ¢ Inerrg e 00 78] rEnshdu ph copta iatseniv h g dlageliyu pbs soexdvata

ti Context ticul i fth h102. | bodi t a Context .
PerspechE oD MEPA MBS RET BB VAT G Ry o LS SH et~
indicatesy BBmRAA!BF IIBRENIBIINGE9 ashdcatsxasnplRsandewobgieanipsnmdhitRRtsaRctive

of Ken may be different than a view generated from the Perspective of Beth. In an embodiment, a
Perspectivaagaiyeotitigsrigi hvwiifferanbosvimelisivi als aogeita s banes ioamd med aifes groups, or multiple

cases, OB i R0 SOVSPE SSHETEHES o G SO BERVE LA AApenRc TG

percentage fsyaes e &f %_B%Hﬁ%’é% BEHRINPL AA9% RIS R ESKAMBIR A P20 I[@BN N2

the percentage of ownership in Beta Holdings LLC may be quite different for Beth and for Alpha
HoldingsinibCGdide an sieeot thabpiss efuc = dg Eckabfan ttewtdit g g Sndigrdipal . 02 |egedrerdioé slenttifidifeoént
ownership arrangements, shares or percentages. _
nodes from which an edge begins and to which are esgpnects (FromlD, TolD). In an
embodiment, during operation all rows from the Hat®e are loaded into main memory and
organized in a graph representation in memory $arduring a user session. In an embodiment,
view computation unit 106 interacts with graph niddgic 112 to implement a graph model and
perform graph manipulation operations; in varionsbediments, the graph model logic may

comprise custom code or may be based on an opecesproject such as Tinkerbell.
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[0074]Graph 102 may be represented in a backing store such as a relational database system,
represented in FIG. 1 by data repository 104. In an embodiment, each node in graph 102 is a row in a
table in the database. An Edges table identifies edges in graph 102 in terms of identifiers of nodes
from which an edge begins and to which an edge connects (FromID, TolD). In an embodiment, during
operation all rows from the database are loaded into main memory and organized in a graph
representation in memory for use during a user session. In an embodiment, view computation unit 106
interacts with graph model logic 112 to implement a graph model and perform graph manipulation
operatiofgjevariqssSBRASHTC alSolp SRR BAShiagcrma CoOmpERREHSIATh B AL AR
based on an open-source project such as Tinkerbell. [0075]Embodiments also apply one or more
Factors asnhadiofeyenar&tictprienas. he ame mduodjnissd, fonBacin on Ay Feectmy fircogaipie fimaryciad
metric. A Factor, for example, may be internal rate of return (IRR). A Factor is a computational unit that
receives 48 YRS B&fﬁtHEiH'gé’PaﬁhFﬁﬁﬂfdé Breprignal s BBhtese\6678FHPY b RAYRP Bach
Factor @é@;ﬁlggg@a&y}%{@l@%%ﬁgr%gggr&gtpr a column Factor. An example of a bucketing
Factor is asset class, and an example of a column Factor is value. Based on such a configuration, an
output talgiereiew Wauld cabhpisevorscitlerityngnagsied clasdessamchamiaditio doF &eoh assetclass The
configuration of asset class as a bucketing Factor and value as a column Factor causes the view

computakiBRiehit 0B ERIn IR DERIEIBY FackisiiPgEst 209 aRCEEAYYRdatiACORITYS FiREEPMS of
t cl o [ : igur | I '
e I v o S g T T T R Eriaie

Factor cagses vigvseompatativalunitcl Ofatsh rassemplassibRfigiiativie o by s2eiol iy ersia oo ekl 2.
For example, if IRR is configured as a column Factor, and rows in the table view represent
Instrumenes A aneheatHBl8s R RORINBINASHY ARSI ARMRWEHARHNIR ROGI0 £ oG RdeH AldaRIRent.

[0077]Further, selecting, a second bucketing Eactor caus tatio it, 106 to re: e
the tabie G B BB Ao o e g Rl TR R R e e B e
is displaye@fiaraighicalyuserveddtinie/ bbekettehiiciossstip artiesd. e exesrales thasset and
techniques allow generating a table view that displays assets by asset class, then by owner, etc. In an
embodins@iRCciNgsér hegjorefsiae AtlEHudRBIM §taSRIeS Withael ditifraphReIVIYD Jf g Qe RAUBESHME®Ing
Factors, and th%{e-orde{iggé:fuses the co

e (e orderingcayses e compuialion Ul 06 ta eeomputs and felisplay e (aple
view using RHRIRA I Erare yo bucrpgﬂng SCrOTS DAREPAIN MRV DS PL st oF buc eﬁngrl%%ctors.

[0078] 3 IRRNE Bonfidifred ABLECH W SHREOM £ABABiriRie table view represent Instruments, then

the table view will comprise a column that showdRR value for each Instrument.

[0077] Further, selecting a second bucketing Factor catlesomputation unit 106 to re-
compute the table view by consolidating valuesemms of the second bucketing Factor; the
resulting table view is displayed hierarchicallyteat multiple bucketing Factors are nested. For
example, these techniques allow generating a table that displays assets by asset class, then
by owner, etc. In an embodiment, a user may rerdtae bucketing Factors within a graphical
list of all selected bucketing Factors, and thendering causes the computation unit 106 to re-
compute and re-display the table view using a diffe hierarchy of bucketing Factors based on
the re-ordered list of bucketing Factors.

[0078] 3.0 GENERATING TABLE VIEWS FROM GRAPHS

[0079] To display a view of the data in graph 102 in arfdhat is familiar to the typical
user, the graph is transformed into a table viemsting of rows and columns for display in a

graphical display of a computer display unit. FI&.illustrates a high-level view of a
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[0079]To display a view of the data in graph 102 in a form that is familiar to the typical user, the graph
is transformed into a table view consisting of rows and columns for display in a graphical display of a
computer display unit. FIG. 2 illustrates a high-level view of a transformation. In general, a graph 102
and a Context 202 are received as input to a graph-table transformation 204, which generates an
output view 206. The output view 206 may comprise a table, chart, or other output that is visually
perceivable at a graphical display unit. [0080]FIG. 3A illustrates a process of generating a table view
based on a graph representing a set of financial asset holdings. In an embodiment, a view of data in a

particulag Gntexide sHeAeg R SO PSS MBS Mt e GRmes Ses deaivalk 9iapi 8% &rr%?ﬂ%@@d

storing a plurality of paths within the graph. In block 302, the graph is traversed and a plurality of paths
through trengfaphadiensirgdwhiahpgenésatedam muprealy Tiee aetpuisievir 20§ troatedmpgisesaand
either depth-first or width-first traversal is workable. In an embodiment, the graph is traversed starting

ata sour@@'ﬁo&@aéﬁ QbQéhfécPHﬁPfHéhﬁ‘éEﬁé%fwm@(ﬂ%t@)&fW@M 8Y4d¥tlime that the

oA 0 RO SRR AR PSR s g
a set of financial asset holdings. In an embodimantiew of data in a particular Context is
created by computer-implemented processes thatgvapph 102, creating and storing a plurality
of paths within the graph. In block 302, the graptraversed and a plurality of paths through the
graph are stored in a path list 304. Traversal ose/recursive transition techniques and either
depth-first or width-first traversal is workabl& &n embodiment, the graph is traversed starting
at a source node as specified by the PerspectivkeoContext. For example, assume that the
Perspective is Ken; graph traversal begins at #émemode and the path list 304 would contain:
[0081] [Ken]
[0082] [Ken, Trust]
[0083] [Ken, Trust, Alpha Holdings LLC]
[0084] [Ken, Trust, Alpha Holdings LLC, Beta Holdings LLC]
[0085] [Ken, Trust, Alpha Holdings LLC, Beta Holdings LLB8rokerage Account]
[0086] and so forth.
[0087] Changing the Context causes the view computatiohl@® to re-compute a set of
paths from the changed Perspective or Date repegs@mthe changed Context. For example, if
a user during a single session changes from K&8etio, any and all displayed table views would
re-compute and would be re-displayed, illustratimaddings from the Perspective of Beth. The
Perspective also could be for Trust, causing tke/\domputation unit 106 to re-display a table
view illustrating values from the point of view tfe Trust without regard to what percentages
are owned by particular human individuals.
[0088] Because the same processes described herein pegfoened based on a different
root node as indicated by the Perspective, theegsms herein offer the benefit of rapid

generation of completely different asset value &ottings displays even when the newly
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[0084][Ken, Trust, Alpha Holdings LLC, Beta Holdings LLC] [0085][Ken, Trust, Alpha Holdings LLC,
Beta Holdings LLC, Brokerage Account] [0086]and so forth. [0087]Changing the Context causes the
view computation unit 106 to re-compute a set of paths from the changed Perspective or Date
represented in the changed Context. For example, if a user during a single session changes from Ken
to Beth, any and all displayed table views would re-compute and would be re-displayed, illustrating
holdings from the Perspective of Beth. The Perspective also could be for Trust, causing the view
computation unit 106 to re-display a table view illustrating values from the point of view of the Trust

without regrrqdg WERIRIRRNAIRT AEraBSS Byopastins miltnan istyidHalz NRBIGERUEIRRF

same processes described herein are re-performed based on a different root node as indicated by the

Perspeciiviathapdiselssessiset dinldifigstha d enstiuno fragingeisanati ceqoirednip lebedyddigptaysabsdt

value and holdings distggj/s even when the newly selected Perspective is unrelated to a prior

Perspecﬁ%_@?‘#& frren : kmgrﬂﬁﬁﬁéqﬁﬁﬂmﬁmﬂisplw asset holdings and custom
programpigys nokLequiredhia opfainghispiaysdhat refier Sifereat igkals RLiiGIegta sk fygership

reglmes.summary view from the Perspective of Clients. Irearbodiment, display 902 comprises a view
type pull-down widget 904 which, when selectedpldigs a list of available views. Selecting a
New widget 906 opens a dialog in which a user nm@scidy configuration values for a new
Person or Group, which then can be referencedawsiiIn the case of a Clients view, screen
display 902 comprises a Client column 902 thattifies a person, a Current Value column that
identifies aggregate current value of all holdimghat client, and a Last Viewed column that
indicates the last time that the current user véethe data.
[0090] FIG. 9B illustrates another example in which wid§&4 and a Family option has
been selected. In response, view computation ubit Has re-traversed the graph 102 and
consolidated values based on family membershigufport such a view, family relationships
are represented in graph 102, for example usingselidpeled as family relationships to connect
nodes of various individuals. In the example of F8B, the view comprises a Family column
920 and Current Value column 922, which are the @olumns defined for the Family view.
Selecting an open (+) widget for a particular Fgnsiduses the view computation unit 106 to
display child nodes of the named family and Curiéalue totals for the child nodes. Similar
views may be generated for legal entities suchriastst A view of Current Value for a legal
entity such as a trust is given from the trust’'sspective and will indicate total value of all
known assets, even if the current user (for exajrlearticular financial advisor) only works
with one individual who owns a minority stake irettnust.
[009]1] The example of FIG. 1 includes circular refereneas] FIG. 3A implements logic to
prevent block 302 from causing an infinite loop,iletpermitting accurate representation of the
value of assets by permitting edges to loop badeom particular, FIG. 3A incorporates logic

that permits a cycle to occur only once. In an edivbent, at block 306, a sequence of already
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[0089]For example, FIG. 9A illustrates a home screen display 902 illustrating a portfolio summary view
from the Perspective of Clients. In an embodiment, display 902 comprises a view type pull-down
widget 904 which, when selected, displays a list of available views. Selecting a New widget 906 opens
a dialog in which a user may specify configuration values for a new Person or Group, which then can
be referenced in views. In the case of a Clients view, screen display 902 comprises a Client column
902 that identifies a person, a Current Value column that identifies aggregate current value of all
holdings of that client, and a Last Viewed column that indicates the last time that the current user

viewed the gia JORRIE TS nRRJISIRIER MG SheXATRRIES e HiFHcwidaels RO e & RRgNibeRRESD

has been selected. In response, view computation unit 106 has re-traversed the graph 102 and

consolidatxpligahess dyasadjare fantiyr reranbheles hijpn tol cappért svidh alpiabefandharetatoteheis dien
represented in graph 102, for examquI:e using edges labeled as family relationshéps to connect nodes of

various iHiVIFRYEESTh BRABKBATIRESF ARs IDBOIRCGIRH itk iBes SEEHRNGECABMBROSIHRE frent
Value CONm&%tH@Wﬁ& @&%ﬁ@'@%ﬁ?wmgr{%ﬁ% Fagnibyy i%ﬁaﬁgggtg}g ?&%P%@%éght;

widget for a particular Family causes the view computation unit 106 to display child nodes
named famngand iC uhe sbvahdestadalsnics, theociflamdash fABdargiedaceay dedoteecides ifordigal
entities such as trusts. A view of Current Value for a legal entity such as a trust is given from the trust's

perspectReRHNNAGRHatE fBtal VAR S e dRNasolks s SASINR B0 HifRs derfenB ekt Hablirg@Mdte, a
Coular fnanci . I i ST ot - .
(00T e R Tl Sl R oL DR B oIS T

block 30R éiprmeaysighanHoftiigdaalt vEte pryldiiiged adinasddepresentation of the value of assets
by permitting edges to loop back once. In particular, FIG. 3A incorporates logic that permits a cycle to

occur onl§®Kte. I BsHSdifhewROa BRIEEHTH, a1 siEyabd ce iRl aagNtrafarRiPRodes igrocess
iodicall inh 30 identjcal . dj .
For oxartH P anada e Tk 4T R SRl B SR e LS e SR R

For exam Ifnodes are la eYed Wi € traversal uenc

ABCAB iseaiisiHergeocakd, bufuse saaaarecBistRCsepanaid. hlthauaiiig Hrsicemdefentieudes
two instances of path AB, the instances are not adjacent; however, in the second sequence, two
instancesesiusitteAB G ueEsaljeeatinueRl Uidiicdra 0a\esli ® sudeatirrapaiesid #YE . eandisvgiseteas

e T O ES E B Co S C S A OIS,
invalid. valid paths through the graph.
[0093] At block 314, a bucketing process is performedotonf nodes in the paths into a tree
or other hierarchy of buckets as specified by Henicurrent configuration of bucketing Factors
315. Referring now to FIG. 3B, at block 316, a rnote for the tree is created in memory and
initially all paths in the path list 304 are assded with the root node. At block 318, a bucketing
Factor is selected, and block 318 forms a loop Wititk 330 that iterates through all configured
bucketing Factors. For example the first selectazkbting Factor could be asset class.
[0094] At block 320, the selected bucketing Factor is igopto all the paths in the path list
304, resulting in generating a value for the budketFactor. The following pseudocode
represents applying a factor in an embodiment:
for (path: paths) {
val = factor.apply (path) }

factor <T>
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[0092]In block 310, upon detecting an invalid identical adjacent sequence, the process backtracks the
recursive walk of the graph by one node and moves to the next adjacency. In effect the process
adjusts internal recursion steps to avoid re-traversing a second identical sequence. Traversal
continues until all nodes, edges and adjacencies have been traversed, as represented in the test of
block 312. Upon completion path list 304 is fully populated with all valid paths through the graph.
[0093]At block 314, a bucketing process is performed to form nodes in the paths into a tree or other
hierarchy of buckets as specified by the then-current configuration of bucketing Factors 315. Referring
now to FIG. 3B, at blogk 3164 @((ﬁépQgJ{p{%f@&ﬁ@& created in memory and initially all paths in the
path list 304 are associated with the root node. At block 318, a bucketing Factor is selected, and block
318 form®@dEjop witthbldickt 38lkthed itarekesinprbagtoaiscasdearit dou thetiaguftang oraldebmeghmple the
first selected bucketing Factor could be asset class. [0094] At block 320, the selected bucketin

Factor is%ppiietkoBiNthe §IGtHAIRIRRK paah 118t Rode bR IR gei dsirgedipdultdhghe %JHEkgﬂﬁg
Factor. T@%mH%NiQ%?ﬁ?gdr‘flﬁ?éj‘?sr%ﬁ’é%ﬁga‘tSA@p(ﬂ%'Rgs@ﬁa%%éq ft%mgfﬁé‘?:tfl?é OFHERFHBEL

val = factor.apply (path) } factor <T> apply (list <Path>, Co 0095]If the first selected bucketing

Factor is(asgaitycthes;dtvemdidie) tessi bingildhedeathaightss the value. Thus, one test would be whether
the root node has a Stock node as a child nodbelfesult is YES, then the current path is
associated with the child node.. For example, é& ¢rrent node has an ALPHA COMPANY
Stock node as a child, then the ALPHA COMPANY Statkld node is associated with the
current path as shown at block 324. If the resuthe test at block 322 is NO, then at block 321
a new node is created for the value node and akld26 the newly created node is associated to
the current path.
[0096] In various embodiments, various filtering or coti@t processes may be applied to
improve the appearance or analytical value of #mult of bucketing. For example, certain
bucketing Factors may return values that are taawgar to justify creating a new value node, so
the return values could be aggregated into a ldsgeket. As a particular example, if IRR is a
bucketing Factor and returns a value of 1.2, tleegss could elect to associate that result with a
“1.0 to 5.0” IRR bucket, and associated value nodther than creating a new value node just
for IRR results of 1.2.
[0097] In an embodiment, configuration data may define thege of values that are
included in a particular bucket, so that the natfrbuckets may be customized on a per-user or
per-session basis. For example, assume that avis®egs to classify stock assets as Large Cap,
Mid Cap, Small Cap; different users may wish toirefranges of market capitalization
differently for each of the three (3) classificaiso In an embodiment, graphical user interface
widgets may be selected to identify particular aiclg Factor values and the ranges of result
values that each bucketing Factor should yieldthewy in an embodiment, any user may create
any other desired new bucketing Factor by configyua generic bucketing Factor to trigger on

the presence of a particular metadata value inrécpkar asset or node. For example, a user
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be Stock, Bond, etc. At block 321, a node in the tree hierarchy is created for the value; for example, a
Stock node is created. At block 322, the process tests whether the current node (initially the root node)
has a child node that matches the value. Thus, one test would be whether the root node has a Stock
node as a child node. If the result is YES, then the current path is associated with the child node.. For
example, if the current node has an ALPHA COMPANY Stock node as a child, then the ALPHA
COMPANY Stock child node is associated with the current path as shown at block 324. If the result of
the test at block 322 is NO, then at block 321 a new node is created for the value node and at block

326 the peyy E'F%ﬁféda”%%lé%qséﬁﬁiaéﬁgt%qw SN RANRHRIS 1LY YRS LBRP HEIBRISIYETioUS

filtering or correction processes may be applied to improve the appearance or analytical value of the
result of bod&etitgn&iatyexangity ceptaitniguiticetinasFactvesitalale natwn whieleshibatate tod grdadie to
justify creating a new value node, so the return values could be aggregated into a larger bucket. As a

particulaF dRdmpRISIYREIa3AH aRERYErI 3D3858 1 RINHE a value of 1.2, the process could elect to

associat resylbygi f&-&lnmp'blfsﬁfm LRARSRY ?{’g%ﬂl ROAE piaHRes30aB HisaENg &
new value node just %{r II§R results of 1.2. 00&7 Inan mogllm nt, coﬁiguratior?gjlata may Jegﬁe the
range of ¥eduestitatinne ipohedssing paartistiodoisciettaodbakdhiagBaowQfbuckatspieabeantry.
customized on a per-user or per-session basis. For example, assume that a user wishes to classify

stock ast@i8%s Laeenap! matesadiass PeeapPiferstudt i m a3 SmBRed BIR e r3ge d6f Aarket
ol oation d I et g ey
capita 'Z%&Eﬂg\g@égg@éneg&%kféﬁnﬁ(%gmgetWée éa)t(i??flsgﬁﬁﬁl%};nrg Smﬁl’% QHSthH%%BHI‘r‘ Ii‘é?&{)r,

interface e se to identity particular bucke actor values and the rariges o

result valiseshthatiegchseuchkatiogHerstorisag pdtiicld. rvttharaiohame vdladiyielnfedny Wgpiymaythecate
any other desired new bucketing Factor by configuring a generic bucketing Factor to trigger on the

presenc® BFkepRet E@BOMERRY eﬂétballﬁéq ne#f ?férﬂﬁdl&'ﬂa@@@fb f ﬁ@r@éﬁpﬁﬂ.@@@bﬁeﬁ%&aﬁmdﬁ%ate
2 Hedge Fun SURIEAY (U DUEHEINA ERclol Bl HpSSIiRSSSi8 o A oge WIAIGo

causing reporting them as a row in a view, when alle of a Hedgé trategy metadata

attribute edraprassel coQad,; (AR IirsatngketRPHRbA CKEBIacka ¢ing yHARBBErHAths oAt ARM
block 330 to block 318 results in re-processing path list 304 for a different bucketing Factor, for

exampleN G Atight oo VPR BpatRsTRnepaitie p e gy th i dPateps preceding block 330 for
all configured bucketing Factors, the result is.a set of nodes, representing each bucketing Factor, each
v S R S A A T S S S e R e St

Factor typ Rainkenetiest thibabprcieRPIR seRy esRVitMERECkRivGactas hasnasareiaig dowitt it all
matching paths and nodes in the graph 102. For example, if path list 304 comprises 100 paths, then a

first bucleystgnracod npdy it Srreiahiganakive B0 pativiidreieatsy esdy Mighslisieens0 amthithard a
Commodities node might have 10 paths. [0100]The association of paths with a bucketing Factor node,
2 oppo St TR G LIS P AP G CERL s R A e e P et P e
as COMPRI G HE SRS 308t Prawdre shrcigshangitsday yagasmednanfealuen-obtha fysiems
as further described. For example, a particular Perspective, such as Ken or Beth, may have multiple
paths to diftcsaint @ altimitie assiyEhajnedenagyaticrpsetidegardigs st dngalidateeoraoitplpxiyltple

different paths into a single value for a particular asset, regardless of the pumber, complexity or
i A e e 2 e e e R R T e S

descriptigWibRAK G AeHke clear.
[0107] At block 331, the process of FIG. 3B performs calupmocessing using each value
node in the tree that was created and associatbdoaths in preceding steps. As shown at block
331, all configured column Factors are processedidock 331 represents starting an iteration
of subsequent block for all such configured coluractors.
[0102] As indicated in block 332, for a particular colunfactor, all value nodes are
considered iteratively; further, block 334 reprdseiterating through all paths in a particular

value node. For each such path, at block 336, tecpkar column Factor is applied to the current
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[0101]At block 331, the process of FIG. 3B performs column processing using each value node in the
tree that was created and associated with paths in preceding steps. As shown at block 331, all
configured column Factors are processed and block 331 represents starting an iteration of subsequent
block for all such configured column Factors. [0102]As indicated in block 332, for a particular column
Factor, all value nodes are considered iteratively; further, block 334 represents iterating through all
paths in a particular value node. For each such path, at block 336, a particular column Factor is
applied to the current path, resulting in a value; as noted above, a Factor receives one or more paths

and a Contextas iRprLROY AL Which AR Bnawnand pxalabis a3 Rlask A3R: Bamsang RCYHRGRTR as

provided above may be used. [0103]The resulting value is associated with the current value node at
block 33 pivh drothll gfatiisdoraaep antioutaa vd| agailadée hatekl 86 n Tie cemsedp Heeidocodd akb \alwaddtiat
have been associated with the value node may be returned as a column value for display or inclusion
in a tabl@YRNG B4 PEWSELociated with the value node. Processing continues iteratively until all

column aeafs hayhd eulipg \arnerai aitien (Bratfo'umpmgE hatcol Blo ef0Af4]

g
Each column Factor may ne a complex calculation by overriding a method in a class definition for a
generic galthwrfdraatparfonlexaraple, robachavmaeenllmodpabership dftaimmaien thtihed¢obeen
determine a percentage of ownership represented in a path as a precursor to computin? a value of an

asset. A #3RABIIRLVEHN BSoVRéIS-ALHS TBRYePRMBIYINGH sBbumip YRiEnOE il pldnalvaiere iBaktor

may Ca"tﬁﬁsr%%(‘v%"?éﬁ\‘” r%‘JP%%%t@%t}é’J‘iﬁM”tHHW %88@%%‘33 %%R‘ti%’é@pﬂéf?él%fg deteraine

percent ownership, and the value Factor may multiple the resulting percentage value by a current
value of aplasseriedeiaiavseds pistionlge Rerspeg ivioramits fomé e fassetdl K5]Haetasamay

implement complex logic for concepts such as internal rate of return. For
[0104] Each column Factor may define a complex calculaiproverriding a method in a
class definition for a generic column Factor. Fearaple, a Factor may call an ownership
determination method to determine a percentage vafecship represented in a path as a
precursor to computing a value of an asset. A Fauoty call another Factor to perform such a
computation. For example, a value Factor may caement-ownership Factor, which in turn
could perform a matrix multiplication to determipercent ownership, and the value Factor may
multiple the resulting percentage value by a curvatue of an asset to determine a particular
Perspective’s value for the asset.
[0105] Factors may implement complex logic for concepthsas internal rate of return. For
example, a Factor may compute a date on which Bethme a trustee of the Trust, determine
values of all transactions that occurred on orrdftat date, separately call a value Factor to
determine a current-day value of each asset indalveach such transaction, etc.
[0106] In various embodiments, control steps may be paddrin the processes of FIG. 3A,
FIG. 3B to improve the quality of display. For exam if a Factor returns a result of “unknown
value,” the resulting column value may need to lmlifred or removed for a particular value
node, since the user cannot gain any added infamétom an unknown column. The result
would be that a particular section of a table vaavree represented in the table view would have

blank column values.
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example, a Factor may compute a date on which Beth became a trustee of the Trust, determine values
of all transactions that occurred on or after that date, separately call a value Factor to determine a
current-day value of each asset involved in each such transaction, etc. [0106]In various embodiments,
control steps may be performed in the processes of FIG. 3A, FIG. 3B to improve the quality of display.
For example, if a Factor returns a result of "unknown value," the resulting column value may need to
be modified or removed for a particular value node, since the user cannot gain any added information
from an unknown column. The result would be that a particular section of a table view or tree

represenisghip the dahlR MiRIAOUIARLEDIRE CabiY VUGB FmipFiRSN s fasikiate e abilty

to perform multi-currency displays and calculations so that values in multiple currencies are
concurrecdlydetjmlagesbirttihie\sdnes tablauligle Eorrerampleoticarkatit C displagadialoghmaabe usbtbto
select a Value factor, and add it as a column tg a table view, that is expressed in any of a plurality of

currenciee¥f- iRy W'@u?ﬂ@rﬁ?itmm@%mrg}%ﬁﬁ%ﬁiéﬁlﬁ% ANNSiIRr i sant aARP Reld
or tracke, qucfbsm%e/\néév{?U{HH?ﬁane%?Qs%:erj']gH:h%é%ﬁ%ﬁ@gf%? 19 ALREHRUIEF TRPIE Mgy DY

repeatedly selecting the Edit Columns dialog, a or with different currency values,
and applgingeheyseléitionstohd e viesmclpd 1D 8l Rictb acbmepied emgdeithacbilty teltisplayadieydsf asset
values for multiple different time periods in different columns within the same view. FIG. 9C illustrates

an examPHSIOFEN AQBYTIVR RRICHS riso gD e RN § $rSPSEIRREH Y RetRRIR sy ehpegtedly
oot . o _ . o
column ST Gane S BT, GRS AR e Wb A W NG RSl

causes dipplgiiggransiistiion foRtaetgieopmprising a Period drop-down menu 932 having a list 934
presenting a plurality of time period options. For example, for a particular view a user may add a

column fBHPRR p%@ﬂo&iﬂ@m&iImeﬁ%ﬁid@?cﬁ@ﬁda@@iﬁﬁ@ﬁt&maﬁﬂﬂbrK%I?@nE@ Iﬁ&@'ﬁﬂ&ﬁ‘l |
Date, Clyiook et G UM el EQLAOMSANIETS1E Va5 3 PSS G sperime gy

and term V&?UES using time widgets € conriguration values o are appliea to a

view, apply g el TR FRatesrteialig \esealaUing @ fepin keksyvthecsdit icHIaHR aiam §akslestons
based on available historical asset data for the time periods as specified. A user may add multiple

TWR Fableifesnanee teirisartiomaavieng thehvallahia kelamgradoFdsiest PRobdasiarfigsratiksnu fon.
AR ¥ A T N S e
the TWR:haster Gispahipa1eda thiyRAMRIBIREGRH M SHBMaIe ReRMRenantios orRUMPRTIMR
Factor columns have been configured, that the current date is March 30, and
934 presenting a plurality of time period optioRer example, for a particular view a user may
add a column for TWR based on a Trailing Periode@@ar Period, Static Date Period, Since
Inception Date, Current Period, or Custom Periaa.96me options the user is expected to enter
time quantity and term values using time widget6.9%&hen the configuration values of dialog
930 are applied to a view, applying the TWR Fattoa traversal of the graph 102 will result in
performing calculations based on available histbrasset data for the time periods as specified.
A user may add multiple TWR Factor columns to atipalar view, each column having a
different Period configuration, for example, to mér comparison of asset performance to
benchmarks using different metrics of interest.
[0109] Changing the Date associated with the Context doésnecessarily affect all date
periods for the TWR Factor or other factors in faene manner. For example assume that the

foregoing TWR Factor columns have been configutkdt the current date is March 30, and

then the user changes the Date associated witidhtext to be March 1. The TWR Factor that
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then the user changes the Date associated with the Context to be March 1. The TWR Factor that is
based upon a 1-year trailing date would then compute values based on March 1 and 1 year earlier. A
TWR Factor that is based on a Start Date and End Date would use March 1 as the new Start Date but
the End Date would be unchanged. A Factor that is based on a static date would be unaffected. Thus,
the system offers the capability to independently control each column of a table view based on
configuration data. Further, modification of date values in this manner enables a user to preview the
impact of the change on output data that may be used later in a report. [0110]Filters may be used to
further cysiomize HypARPEARRCHQNiRGHAN Yot idRR AR S RS ARRHEAANRAEH. BUSRSS fear
programmatic object, that détermines whether edges and nodes in one or more paths should bé
reflectedaarbetpat TOMA FaattatiieavisvibasSkis enaacSha | RaicddpdtDatesinguldeus bt sbsldes thib e w
above, on a per-path basis. Thus, creating and applying a filter causes view computation unit 106 to

re-traverSEH| St DA DA WU SR PRNGRIFTSF Hirkg bassdra0a Sitihidatp prauichbe
; i ; h
contrasts, Qﬂé?:lﬁéwtﬂﬂ%?rﬂ?ecgg&@ﬁpg%ﬁs'%%@s ﬁﬁ%ﬁ%i@?ﬁn%%%m%ES%W%mHmﬁ U gr to

a dataset that has been retrieved from a data e applied to entities that are
not visuabibdsl ineavpheised asiabimfitgwationr estenHerthsidiffumtgynbeffilatedviasioin thitisomdther
holdings based on IRR, even though IRR is not present in the table view. [0111]Filters may be created
through RRARIES R ISSEIKLIBRVIN HSidMPRCES %&W@W&A@%#ﬁ%’ﬁ‘%ﬁ@%@%i@ﬁ@t@é
filter crquBBrgialog, or semi-automatically by selecting elements of info-graphics. In an embodiment,
info-graphics such as charts 418, 420 are configured with hyperlinks that cause the view computation

unit 106 fo1a@ate Fiitiées andl applystietbilterdoetheutablaixiewidl @pifsol Bolusitaiea thel& W akélG. 4
after applying a Real Estate filter. In an embodiment, a user may select any pie wedge in the pie chart
418, or dRPERMPYRIBAALHAN: 2000 BScARSEHRAMR] AGREIRY f ety BRI etercdus stRed seres

selected.the Real Estate wed 0 f the.pie chart 418 in the display of FIG. 4. | ponse, view
computa&%‘oﬁ'ﬂgnﬁrc%jé{éop g&ﬁﬁgﬁ%@é §se srgefelfg]c?r? iéﬁfﬁlﬁe@‘g%naa%%\ﬂ%% t gt?irlgrg ?(éf t?fgpil'ﬁg]‘e{%iew
to result pxgispliiipotealpiced Relataasspisd B!, thgstiteibasrontHuentheanntesh® sogihg a
info-graphics with the result that the pie chart displays a single solid circle since 100% of the assets
listed in fietAESABWIAYe ¢oRIRLERIteNaYBEtd OBHE fidrarseld pRil)vef e erEtEDY HEeAng 1 ansbr

over the filter.and selecting a remove (X) icon. The same form of filter cantrol may be activated b
selecting aebé&l%f ué'%%r%%r‘]% f (Faﬁ? f % h

U6 21 S SR e MBS POGISH b ARR LIS i st

e view IS used

define Omﬂ\ma@?iﬁ?%snib@w%%ﬁn&gtﬁmiéﬁtﬁutqalﬂﬁiﬁ%vdmﬁ@é@ inefestisa fiarr et havea

been newly applied. [0113]In an embodiment, the same basic processes described above for

generatinigtatiase. Further, filters may be applied to estithat are not visualized in a particular table
view. For example, a view may be filtered to shdw top 10 holdings based on IRR, even
though IRR is not present in the table view.
[0111] Filters may be created through manual user setecia action by selecting the
Filters Add (+) icon and responding to a filteratien dialog, or semi-automatically by selecting
elements of info-graphics. In an embodiment, infaphics such as charts 418, 420 are
configured with hyperlinks that cause the view camagion unit 106 to create a filter and apply
the filter to the table view 408. FIG. 10 illuseatthe GUI of FIG. 4 after applying a Real Estate
filter. In an embodiment, a user may select anywmege in the pie chart 418, or any bar in the
bar chart 420, to cause creating a filter. In thengple of FIG. 10, the user selected the Real
Estate wedge 1001 of the pie chart 418 in the ayspf FIG. 4; in response, view computation

unit created a filter 1004 as seen in the filtegior and applied the filter to the table view to

result in displaying only real estate assets. feuytthe filter is concurrently applied to both the
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views may be applied to generating the pie chart 418 and bar chart 420. For example, the X axis of the
bar chart 420 may be defined using a bucket Factor and the Y axis may be defined using a column
Factor. For example, a bar chart may be defined by bucketing IRR on the X axis while particular
values are determined using column Factor value generating techniques as described above for table
views. [0114]Iin an embodiment, bar graph 420 comprises a vertical axis label 1006 and horizontal axis
label 1008 that are configured as selectable hyperlinks. View computation unit 106 is configured to
cause displaying, in response to user selection of an axis label 1006, 1008, a pop-up menu listing
available, ACdptpHNal figy BE SESAIARIPINS BRSNS o dlie! RS el WhbFGodh G1hd 0 I
which vertical axis label 1006 has been selected. View computation unit 106 is configured to cause
displayingspefs lipteteimutid G2btoniprisarg eekdtebldd afavaifdieie Fodetonayhae mesydve ¢ dly ttedeainghe
basis of computing a new vertical axis for the bar graph 420. A user may scroll through list 1104 and

select arfy BHERSr VERIBRUISA)PSRIGANBAIR FEMPYSIAH SRR S0ER 1964 HEI0BR R dBRY BBiist of
matchin%gﬁ%@é.%sy@g@m%q EB%tp&fmgwdgrt éﬂé}{l &%{ses view computation unit 106 to cause closing
omputed t

the menu 1102 and'rec the chart 420 using the newly selected Factor. A different Factor for
the X-ax{@maly be @pplrerkalya sithddilmaregohysetedanichidsastd axiddiihel dii08ramdrseliteting a
new Factor from a pop-up menu. [0115]In an embodiment, Factors include value by any of a large

plurality 1R BN IBBSRINE Ak akIpReay (aisVARIGRNy beRBASMEORIRE to
curtency raies and oy aIsiBns Rl Mesent do.ui mmediate acalgplaley hefe e e

graph. [ an embodiment, view computation unit 106 is configured to re-compute and cause
re-displayiegsnimagteplaieslisdcty ag pie ahartéd Hianchasrapitaad 20 dased orocharges @) srlectsms to
data in table view 408. FIG. 12 illustrates an example in which some of the data in the table view is

selectedOliRe R EBRIbAZOIY PFIeinEs! e AWERSIOE ARABes:PHSH ey PRSI Weoer
t 1206 indicati t ' t el he fi 4 b |
cicator B D CERC s e SR e o B RS e S st

indicatehaptibarmchackedfelertiemtheakbaxgscbiifn | Faame bedraiigadanaie Msausdasyribed
selected by individually checking checkboxes 1204, 1208 or by selecting one row and then using

keyboardeevericaplsiNgihs such as SHIFT-click or CTRL-click to select a range of rows or multiple

cisorete [0 Vil SyIBRIan A 190 5 S9TIGN Baip IRGOTIRHE A0 SRS dap Rk i e

|
1218 an o reflec rows and omit data associated with non-selected

rows. Fogaxampe TbE>inkd ihmildearrpaaedhas @@Iéb%?fﬁﬁ@“ﬂﬁ@ﬁﬁé&ﬂ%ﬁﬁ[% (8hwedgessfor
ec

Cash & Cash Equivalents, Equity, and Equestrian assets ause the first set 1204 of rows comprises
only asse@nfigtiieddasseiselaisplayimne: suresifanssets agetientetian dpiabsh 4000180 ha pam of

ly the first set 1204 of select . Simjlarly, bar ch 220 has b - t d
recspla i B A LB VAL e e LD G20 Y Seidcit Tl SIS e
embodimg}, SHENEOMRIRLIPH HNILARE WPerBEAOaRT SDERYS Rad BT hadyier SURWP dBrhfdtationl G-

5, FIG. 10, FIG. 11, FIG. 12 in response to user input requesting to save a view. In one embodiment,
referringagtir toi & Bnfigaraddo roayssetbsp ngrgaiop- ey hed cadprisicguwsbstlis ey nfopadiktne

named, previously saved views: one menu option is,Save As. In response to receiving a selection of
Save Ao TATRIAIIEINGH AP SRR BN U1 CRSSiS CEMREAREHYERIRA B IRyiMe S gRA A0
prompts thg UseriQ COtRs I PtRASIEHAIS 8184 TERL LBl HSHIBP e AR FBSEI NGy BeCk I EREHYANG 2
name, the view is saved in data repository
Factor name in search box 1106 to receive a listatthing Factors. Selecting a Factor from list
1104 causes view computation unit 106 to causangahe menu 1102 and recomputed the
chart 420 using the newly selected Factor. A dgffiér~actor for the X-axis may be applied in a

similar manner by selecting horizontal axis lab@08 and selecting a new Factor from a pop-up

menu.
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104 in the form of a named set of metadata defining the view. Example metadata that define a view
include the Context, the Filters applicable to the view, the grouping and column Factors defining table
view 408, and the Factors defining axes of the chart 420. [0118]After a view is saved, a user may
retrieve and use the view with any other Context. For example, the same user could change the
Context to a different client or legal entity, and the view computation unit 106 is configured to apply, in
response, the metadata defining the view to portions of the graph that relate to the newly selected
client or legal entity. As a result, table view 408 and related info-graphics are re-computed and

redisplayggl{i6) refleqt AQIinGB AiOR NRUb(oTS HeiRlEIGALR ﬁ%p,a@%é%%lwfe&nheﬁmt

when a user logs out and logs back in again in a later user session, thelast saved view from the prior
user sesSionssqusadlasahesérsoviavalyett msayispiay edinebdrewyusecsasspho [0d28hdyOrates and
EXPORTING VIEWS AND GENERATING REPORTS AND PUBLICATIONS [0121] In an
embodinfORYSRIGNERhPIRARIGSEIHiIF YAl JRRHIRICCRERHOR ats LIRYRISIRGABG §Pbther

applioatieggy 10 QISh AEHEIRAIAITIRLS SFHATMLERASEIET £k 8 ADORERREN N afce

embodi iew computation unit 106 Is configured to per export operations based on the
current viewdidpteiyéngniplie;graphiz ersbolirasnpjexgrating il idtiatet oy a26drsaidctng ¢cherfgegoih
widget 424. In response, view computation unit 106 causes highlighting all of the table view 408 and

current iﬁﬁi%‘ﬁtﬂﬁ& Qﬁ’éﬁ Ehtﬁﬁ%ﬁw&aﬁlﬁo%waﬁﬁﬁﬁ %ﬁﬁﬁé@é"@\%é}ﬂﬂ@ ff R AIRde
table V'eYH3@%@9[@&?&%@?@&é&l?ﬁtgygéﬁcmsr W@ i‘?é?é@g;gﬁ%ﬁ??&%%é%éiﬁ:‘]gﬁsggg

the display. For example, view computation unit 106 may caus

icon oven tuel tahteav ey dHiB s bull pUBy ofispiay intiyaai it dsingtn e pjeachartcldss ambddofirstatt Haiy
since info-graphics of those forms cannot be exported in the form of an EXCEL table. [0122]In an

embodinhés DR SpsiRAAR M diFRIEIEY eaptitule FRIRRRGHRXE 30 2BrR ¥HiUle Sho Fe STAS HDGRE

o SR TS R e G RLE 5 U SR
range of rows may be selected by individually clwglcheckboxes 1204, 1208 or by selecting
one row and then using keyboard control combinatisuch as SHIFT-click or CTRL-click to
select a range of rows or multiple discrete roniew/computation unit 106 is configured to re-
compute and cause re-displaying pie chart 1218bandchart 1220 to reflect only the selected
rows and omit data associated with non-selected.réwr example in FIG. 12 it will be seen
that pie chart 1218 comprises only three (3) wedge€ash & Cash Equivalents, Equity, and
Equestrian assets because the first set 1204 o comprises only assets in those asset classes.
The sum of assets represented in the pie chart 218 sum of only the first set 1204 of
selected rows. Similarly, bar chart 1220 has beetomputed and redisplayed to reflect only the
Sectors represented in the first set 1204 of ssdeciws.
[0117] In an embodiment, view computation unit 106 is ggured to save a view of the type
shown in FIG. 4, FIG. 5, FIG. 10, FIG. 11, FIG.ihZesponse to user input requesting to save a
view. In one embodiment, referring again to FIGadiser may select the Select View menu 422
to cause displaying a list of named, previouslyeslaviews; one menu option is Save As. In
response to receiving a selection of Save As inuméP2, view computation unit 106 is
configured to cause displaying a dialog that pr@ntpe user to enter a name for the current

view. In response to receiving user input specgyanname, the view is saved in data repository
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Embodiments facilitate creating reports in which the organization of pages is controlled and source
data from a table view is gracefully fitted into the report pages rather than appearing as a direct
cut-and-paste without appropriate fitting or formatting. In one embodiment, selecting the Export widget
424 and an ADOBE PDF icon causes displaying a report selection dialog. FIG. 14 is an example of a
report selection dialog. In an embodiment, report selection dialog 1402 comprises a list 1404 of
previously created and saved reports. View computation unit 106 is configured, in response to
selection of a particular report in list 1404, to display a page list 1406 identifying all pages that have
been preyipusinsietined 81 e selestect r@fpmgtégaaéh%%'ﬁféa%@v.p?és@m?{eoﬁ%aaaeaqr%altsa&f?&@a
causes view computation unit 106 to trigger execution of report unit 109 (FIG. 1). In response, report
unit 109 cieus@sctlidpldiyen @ anepor tloeehiitensuapplicthfeitie. Ve, 1thallgsiigies) scandxeohpienofFacteort
creation user interface as seen immediately after initiation of operation. In an embodiment, report

creation SEBRINAdARIG IS 408 rAnsske SRERmESinRgs8biechasbA%Shtions panel 1508, a page
1/15193\1‘?&(}%3\/5@9}% ﬁig\yéaiﬁg%g-%}g%ﬁ?lg@rﬁj@%%%%&fm a{];%liﬁ@r & SGEhiens or

options qa?Thfé
pages that have been defined in the selecte report view 1520 displays a graphical

represerfat@xanplpatiewanse lexte daddticmany pane ConthexéiffanepliectiE fl Gr Iy dPevidte, Raditye
section 3 has been selected as indicated by link 1506. [0124]In an embodiment, report options panel

1508 dispiay<crivdateaniGLAGRIGRM avAe iy AP SRS e dhaiRda guagriReiew to

ot | ) : _ . X
vdgeto, PO b YT L e PR B e ARG GORRRT 1
used to duBgRE AR ohfdairshrisaseeuseddaipdada iadisg espor tondfsponsklitgshangisthivaly

values of Start Date or End Date, the report unit 1509 is configured to redisplay report pages for only
data wittigleseshaiantardasa.emi®yzoom slider widget is configured to cause increasing or
decreasi ize e report.view, 1520 [ 125%]T Cont to{i E? 09 specifi context for t
report in ﬁ@%’i of aﬁl)r{nglpngrﬁ‘%r?(ﬁ{m%ﬁl cv)vrﬁ%réa% en |[[yt.&(§'?1§$te%p)ér [LEJ) %%B%qé}ﬁdﬁt%ﬁﬁga Lt'égrrecszgéségﬁéer

input selggdingstheafeaniext Ifibn 2089 phertastisRleyswilisiafthre ingividealsiatlegalsndilies thahare
associated with the current logged in user. In response to receiving a selection of a different individual
or legal é@MAISRE FePBIANView 1520 is re-computed and re-rendered from the perspective of the next

Gomerni e v R A A N BB e R B AN E AT RS e
plurality pfipdiependesy widsisrientextelpliempnstioranhic108d igaeehediprHaR2w0e the

Context causes each widget to perform an independent traversal of graph 102 to re-compute values
for displagewshigt witlgeramlieatieoskierg tonaihepdadnnsubdatsestiony and\oRiySOETRdRXCHREL or

defines mg) p(ﬁs t]sl%of the r%po 't and certain formattti[nf?gat ributes of the reﬁ)ort, but not particular
values RO R Tnala 28], SEUATHERTE SR AL At SR GHIBH ToPRaEn Ree Yalues
for substgyiipitibHe Badew & the ERRIALGRSH PRl AnRiRMRIBnMABERRR, B aRDi At Bave
the benefit of separating the construction and format of a particular widget from the underlying data, so
that progransaatitetitimgesha Exjuybtwilbeisdi2/n displeyitogvies widgyiuitatipol ated fA00 veailses
rendering.in correct and timely underlying data based qn traversing the graph 102

%i&ﬁgﬁtleng a'ﬂ og%eytable vll%wg408 ang1 currgnto-grap E: sucﬂ ag p:|Le chart 418 and bar

chart 420, and causes displaying, in each of thie tdew and info-graphics, a selectable icon

representing an available export format for thataaof the display. For example, view

computation unit 106 may cause displaying an EX@6h and a PDF icon over the table view

408, but may display only a PDF icon over pie cHa8 and bar chart 420 since info-graphics of

those forms cannot be exported in the form of a€EK table.

[0122] In an embodiment, view computation unit 106 is auried, in response to selection

of one of the ADOBE PDF icons, to facilitate expagtdata shown in views to a report center

system that is configured to facilitate generatiegorts in the form of electronic documents.
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[0126]Page options panel 1510 provides options for changing the title of the current page and
associating a master page with the currently displayed page. In an embodiment, a master page
defines an authoritative set of formatting guidelines for a page, and applying a master page causes
report unit 109 to conform the current page to the formatting guidelines. Examples of formatting
guidelines include margins, allowable locations for graphics, allowable locations for tables, rules for
preventing a table from splitting across a page boundary, and others. For example, assume that a user
specifies, using the interface of FIG. 4, exporting a table view 408 that comprises 50 rows; then, by

interactingytFRBAL YaikARkFIRIRHSIBRE 19 I06RiE thesARiiBiR MvpsigRartion of Adiss Rage of

a report so that the entire table cannot be shown on the first page. In an embodiment, report unit 109
is configsreoide datzdtahabttablabiewdatgrasefulyritistbofhewepto® pages tattien thamlbppedringlas a
space as defined in the formatting guidelines of a particular master page, and to automatically move

the tabledbHeCHERNSaRRSS WHIHHAOREDRE i EdRPRER i goiRolIR SBAMBIOEReRt! SEHITR S iew
1520 CoBRRBRS MR ALY QB&GWR%@E’@B@EE@Z&&%%%%@% SaglieiiIdgeER ofanhic

widget. For example, report view 1520 may Inclu a graphic widget 1524. A
table widgead S22 rapssotiatedpwith seattiohfatialatiinghgait eliiresrh atepefin s blestivnpdiddshtalkie lata
from a view such as FIG. 4 is to fit into the region of the report that contains the table widget. Similarly,

a graphi€Mysess241% 448Uiatd Syt al et BRIBHRREPRARNBE RN LRNAFABIHEAON HAIntSGHtSd

info-grap i rt 418.or rt 420 fit jnto the, regio [ e i
widger 1L T e S e LR SR e
selectedideraifyiiy Rodanges, trep e b ddiP presiniigies 1o ecedtediearrguit.indicating a selection of
a particular existing table widget 1522 or graphic widget 1524 and to cause displaying a

context_-sf@ﬂa%’iﬁve v@@b&tiﬁ}gﬂén@%ﬁﬁéﬁlmﬁ)‘iﬂeﬁ@% tise E)é@ﬁ EPHERY SARFIUISION YRR 106 to
emborrycat eport A A9P AP RN 1 Rage pRLCnS BTG ISIMIE A PAGEHIEKE o

element Is In the report, suchasa er,’margin or border o € page.

panel 15gpeArsiarm AR Oinfeeke: & WH @idgeisutinkmaydegae/ efuses jopUdrentifyatinkutascoks
properties of the particular existing widget that was selected. For example, when table widget 1522 is

selected s@ftgetBptiRis p AitarInEREomMplioesatYNAMEIREpEMENbURBA! fFGRE RN Wiskjethiesiasen
gap wid nd Delete Widget button. | bodiment, modifyi e numeric value shown jn the
gf’éo 4 SOmprses an %utf?ng doe%né] 38343 rﬁporﬁﬁb nel Egdgre%%%ggyﬁpﬁl ns tg%peepigfa

font size Wi or'coftmn gap wi CAUSES reportun ause o) widget

1522 withriraqdiftad Ve sigeancheedifiee pRACING 088 EEACOlHIMRSoe8RE6HY LY pEdePtHuaRave
embodiment, the use of a large font size may preclude rendering all of a set of table data within a

particulabeghlelefiigetin 52 srieateskreroruanbrefaybigzistisiegsl girithioftiheniase riatieads the
defined size .of the table widget. In such a case, the tabl ta is truncated and some data becomes
nisile GRS BT SHAER CIR-Ah EROd b8 PROTEIAL Aot CHbAs AU G et A BED
Howevedhie iByigh|Rdrdieeis Byainkaites in memory.
[0124] In an embodiment, report options panel 1508 disphagtadata and GUI widgets that
may be modified to accomplish changes in the aasmtireport. In an embodiment, report
options panel 1508 includes Start Date and End Dadgets, a Zoom slider widget, and a
Context link 1509. The Start Date and End Date eiglgnay be used to change a range of dates
that are used for data in the report; in respoos#anging the values of Start Date or End Date,
the report unit 1509 is configured to redisplayarépages for only data within the specified
dates. The Zoom slider widget is configured to eansreasing or decreasing a size of the report
view 1520.
[0125] The Context link 1509 specifies a context for tlpart in terms of a named

individual or legal entity. The report unit 109denfigured to receive user input selecting the
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Consequently, reducing the font size with options panel 1530 causes re-rendering the table widget
1522 in the reduced font size and automatically causes displaying additional table data that had been
invisible prior to the font size change. Therefore, a user can move any desired table data from a table
view 408 (FIG. 4) into a report without negatively affecting the appearance of the report, its pages, or
specified widgets for holding table data, and the user can adjust the size or quantity of the displayed
table data to fit the defined space. Aesthetic appearance of the report is maintained while permitting
custom data to be applied to an existing report. [0130]In an embodiment, selecting the column

properties (HEQN HRM SRsIops %r}ﬁkﬂréﬁlpacﬁé%? SRERRAHE b Y distRlaY thaplHediiiged

dialog. FIG. 17 illustrates an example of a column editing dialog. In an embodiment, column editing
dialog 17Githcihie musesha loglyednitisisEr Ohaespuned byivanalsetesttionsobfacditferestinntigital@ieoridget
1522, a name list 1706 comprising text fields specifying corresponding names of columns, and a

format li<E9F08 YN SRSiFEASTINEBWNLRRh I (RO 8 fsstPRIe P phis REEFREANG & Plues
in an as%%iﬂ&%r&%%?‘ﬁte‘-%&%ﬁ%@%%%&é%%ﬂ? é'?sﬂ@iygﬁrgﬁﬁj %BESHZQ@ "Aediyingthe

name of an associated column’in table widget 1522 when a utton is selected. Further,
selectingaboneeofdhgediaiivgntatdmwsein oS at IRIGL 4 Sasulites reptireubild00 torepuseviedisiay of a
format menu 1710 providing available formatting options for the associated column. In an embodiment,

the meniG¥tiSATRT RS RaPHHEN (YL P1dNdaRBD AR CHidPaL U ERISS: tRBAHGRRIEY iR Gthe

table wi efi valyes. ' : i ane of
R e R RS S e ke S e
user selegtiph aiothed-iaisoethbtstoaluepdsk WidpldP inaegsec Oing, th gohyruheditsbetiaeg 162
and redisplays the report in updated form based on the selections that were made in the column
editing dERRINIENGCISNNG BretadpiRincApssatiity ARBTESHBHIDAIT AR 3 Nb SEMSEY IpFvELses
the reporypih e cishiay A heprassrialan el P Gsleriad fabie o 495 Oyel feRar U a0
Represen ation £512 is movable over the report view 20 response to user input from a pointing

device. Repaversit $Pthis gepfguoetiiogasaens valussbeatitkaianttha aiparbeuhr repaiebaséacon

report view 1520 by applying the data shown in representation 1512, and for all other data associated

with the theiBgiafptabMaeayanghedesbnispes. espisdimdeanefihel renrataling thsXPRsHUgHEEd

with the oar%a{{%maf%tgr Igllﬁg.\ll’ @?gget from the underlyingta, so that programmatic changes in a widget
will result in displaying the widget in updated rforwhile rendering in correct and timely
underlying data based on traversing the graph 102.
[0126] Page options panel 1510 provides options for cmantiie title of the current page
and associating a master page with the currentiglalyed page. In an embodiment, a master
page defines an authoritative set of formattingiglimes for a page, and applying a master page
causes report unit 109 to conform the current gagie formatting guidelines. Examples of
formatting guidelines include margins, allowabledtions for graphics, allowable locations for
tables, rules for preventing a table from splittiagross a page boundary, and others. For
example, assume that a user specifies, using tedadoe of FIG. 4, exporting a table view 408
that comprises 50 rows; then, by interacting wehart unit 109 the user attempts to locate the
table in a lower portion of a first page of a repsw that the entire table cannot be shown on the

first page. In an embodiment, report unit 109 isfigured to detect that the table contains a

number of rows too large to fit in an allowed tabpmce as defined in the formatting guidelines
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[0132]Similar editing operations may be applied to text widgets and graph widgets. For example,
context-sensitive operations for text widgets may include editing the text, changing text color, or
deleting the widget. Further, in an embodiment, report unit 109 is configured to permit editing text with
the capability to insert symbolic references to Factors that are substituted with specific values based
on the Context when a report is displayed. In an embodiment, to insert symbolic references in text, a
user selects a text widget, then selects an Edit Text control from the options panel 1530. In response,
report unit 109 causes displaying a text editing dialog. FIG. 18 illustrates an example text editing

dialog. In.p5 grfedimerihder SAinG i R0t A0A SABYSRA LHBRIBS REMEAP A Y R SHY

selection link 1806 adjacent to a fext display window 1803, which in the example of FIG. 18 displays
previoustytdatert d@xaiafEly t#xt. Assume that a user wants to insert a symbolic reference in the text at
position 1805. After selecting that position, the user selects the Factor selection link 1806. In response,

report urlf 79 cadg'e@rbl%’H%%Eﬂ%%&@EQ%V@V&&%%I%%@U@Q%&EEPH%H‘élérhYéiHﬂEﬁ/ in

the samemanps 6@%‘%&'@3}8& %@%%%?é%lﬁﬁ‘b%&%ﬂlﬂé&@lﬁ%rb%@%ﬂ 1drsE Pssh Wqﬁ/usef
may select any particulartactor 1810 from the'menu. In reSponse, report unit 109 causes inserting a
symbolidnefgdereeableasin 1802 and aaraptrientlid @ 3y sabiepetitie vai a2 fisr dbsasyankdhvith a
reference based on the current Context. Thereafter, if the Context is changed duriré% display of the

report, tRESPEIGHINHING BidpRiEs rahd iR pYsITRATEns ARShiERiB-Ay BNaREES Baddl of i

current Cor it t it r igurati [ e : )
prepare B T Bl B S P BTS2
clients onlegwistatitiesthensbtiog firmattioggticiempmness atigmohovstaiiigied refogiaprasuge as pie
appropriate client data based on the Context. [0133]Operations for graph widgets may include
changing faét (His o Dar ahaiddeIshry thBt intgyde %@W@@dﬁ%ﬁt@{%@%@@ﬁ%egin with a prior
report a ke a esi ificati h ent.of the repart. without adversely affecting the
formattirjg %?raclp pegyg%cfegc; ﬂ%ip?%%%ﬂ% W?%éﬁ#ﬂgfi r(iﬂael%isﬁlgd ne@r@é)%( IﬂxﬁY'eHé n%gqu ylvr\{bdS goérs'(mﬁgt |rc1bgé1&

guidelinessibgdedre| assa céated diitle Padep GdnIdgets idN@red casrdétesngeptiapstandiodiey a
changes that are selected in a report result only in aesthetic changes to the presentation of the report
and do n¥t!ession ivtiRamgifiguadexiritpgalablativigast fAedngrepbitanjdust]ibah anbdgintense

report unit 109 is configured to prqvide automatic page spjitting in respgnse to specified user i
S G SR R e R

upon a spesiigtheBtiNEhtafEPoBUFit 29 G esRisela Ped RpIHY RIRESHoWIHaRAOESIRINGh @ peglecan
create a particular page arrangement once, and then automatically create copies of the particular page
arrangerieyel [eleweht datsedipaigedindberdingtio svelsHiremgfanaigiforrehardplerfiifthecpagenolddgaisets

in United States, Franc d Germany, a user can cregte a single page atrrangement and then .
roquest SRUREHREAG o da.iP IPTESRREE TE e, ] OB O o5 it g e
distributegHigdatap fsstred &3 aarilingncanRR (AP WM VadiRd eiplies PeRah iR ARRAars
on one page and asset data for France and Germany appear on other pages. [0136]In an
embodintable il gptittbpficieelectgthevalge Faptomh pdaeld) meenpristisetl @oltiren properties button,
font size widget, column gap widget, and Delete §®idbutton. In an embodiment, modifying
the numeric value shown in the font size widget@umn gap widget causes report unit 109 to
cause redisplaying the table widget 1522 with aifremtifont size and modified spacing between
columns, respectively.
[0129] In an embodiment, the use of a large font size praglude rendering all of a set of
table data within a particular table widget 1522dese the number of columns or overall width
of the data exceeds the defined size of the taluget: In such a case, the table data is truncated

and some data becomes invisible in the report deroto maintain the size, properties and

appearance of the table widget. However, the ibl@sidata is maintained in memory.
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system. In an embodiment, to accomplish page splitting, a user selects a Split Page widget from the
page options panel 1510. In response, report unit 109 causes displaying a menu of Factors, organized
in a hierarchy or tree as previously described for other features. User input is received to select one of
the Factors from the menu. In response, report unit 109 creates and stores metadata defining one or
more other pages and associates the metadata with the current report, then causes re-computing and
re-displaying the report based upon the splitting Factor and the newly created metadata. The new
pages are reflected in the page outline 1506. As a result, the techniques herein provide for complete
flexioility i ASHIRARTP LR AN PR REAUBROSYARCLNBRMIAY IS Avalaiie Atk Rl ane
split factor imposes no restrictions on the ability to define page splits. [0137]In an embodiment, the
metadatavidgetathZpiin phgeaes woen Eohbyirefensh cradoifiedivsegadis méa yivegrepditioGahn et e afdty,
each split page inherits, through the references and based upon object inheritance mechanisms, any

modificalltHs HhPRRI SRR IR SiRe SHHA PEHIR! & HER! FRATAMB G eddRlBii
Page s nekaARaRIE SlseYILGrIing funiiedy SRl OLYABSHENL REMERHIF WPRUBFRAETA pisRRRO e

on the first page and any changes at pag FIG. 19 iflustrates an approach for adding
new pagteteeparpast.pages, eimispdicifiat, v dgpa fadmdi eabls elataleafat ehEd0semegndigiplay théasize
page 1904 of a report, and a new page region 1906 adjacent to an end of the last page of the report.

In an emPlodiA_HY BBQ&@FB’@V%@@% %%Eﬁamlﬁﬁ’@ @ﬁ&ﬁte“@é%@@ﬂﬂ%ﬁ%@rpm%@eﬂﬁing
mdmatesép&g;giﬁgg \ﬁm%r (55 St féﬂ&&ﬁpagtgrﬁ%%%%rdﬂtgggﬁﬁgl%%%iﬂat are not part of a

page of a report. In an embodiment, hew page region IS separate e last page 1904 by a

gutter re(neso] 908 rand tbeberinpage segiotintama sidtinegpigplatiipihromddpudibeastpagso In
this arrangement, the new page region 1906 is configured with the appearance of a partial page or
truncate §PERS thet FanssbH AP 16 IRRAAN PtREIYERE FEikaian 4716 pidribustriies el Pajeriedib R
1906 may hav riptive label su . Page," qQr an ic ol, erli t ests
A R N T e T

[0139]In sroandgeinest, biserarigchoriadne wiPage ieditie k98 causns thexpage Aigplayisnit A6 to
add metadata defining a new page to the report and re-display the report showing the added new

page. THORWIpAgdestilieldDomesivingprajeesaapdioat RBIY tolivage, atship Jeparitdiatbd Riter

region 1908. In various, embodiments, the new page may. comprise a ¢ of th Elst e, or a page
that o DISACEREH AP B0 Lo L B A P e e G G

defined Ry pagaraetatlaim O RICEREJANILAL PIREP WNGIRRAST s BifIaSD BReaNALanoiR fitp 8k
creation user interface 1902 provides an efficient and attractive method to identify that the last page of

a report hagbe¥rareashedaird wobkiggdstiab it avidgetal hdha s bedntion isrssleatedy &wdher,

Page. (O S S B ot s P B Y L8R P A e 6898 Muse a
display of a format menu 1710 providing availalderatting options for the associated column.
In an embodiment, the menu options in format menlOlreflect an actual data value from the
associated column of the table widget 1522 andgeaeric or dummy data values. User input
may be received to select one of the menu optiofigrmat menu 1710 and apply that format to
the table widget 1522. In response to user seledticthe Finished button, report unit 109 causes
closing the column editing dialog 1702 and redigplthe report in updated form based on the
selections that were made in the column editintpdia702.
[0131] In an embodiment, activating the report unit 10@lescribed above causes the report
unit to display a representation 1512 of the seteédtble view 408 over report view 1520.

Representation 1512 is movable over the report Vi®&20 in response to user input from a

pointing device. Report unit 109 is configured &spond to user input selecting a particular
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dialogs described herein, the report may be rendered in a static PDF file for communication to an
external user or computer. In an embodiment, the static PDF file is rendered in a vectorized PDF
format, enabling zoom-in to an arbitrary level of magnification without introducing jagged font edges or
other artifacts of image transformation. [0141]in an embodiment, report unit 109 is further configured to
export or import one or more report templates in response to user selection of an export function or
import function within the report interface. A report template is a set of metadata that defines the
appearance of a report, including the metadata described above for the nature and form of widgets,

the positjag;igh WHgRIS EhBAIAEWNS S BY U NAGGReSHRBAIE #EIRIGRSEH RS 11 SEHAUNEIATE daxt

and references between split pages and a first page. However, a report template does not include any
actual daithenldes. ddsmrafisel witkibe terdpibiegriaplbeAdtsrea thad eponimGoitseqdathpsthérnpat
using non-secure network links without compromising the privacy of actual data values. Importing a

templateVis¥b O S ananRRitemiiae driadram eBIapRR the template, building a memory model

of the re ndr ' [ the.repart t % S
are subs%%ezzﬁ intd§ Wﬁ? p%ﬁ?e%%%@%%b%ﬂ%m@%ﬁ%@gggg gﬁ%@%&%ﬁﬂ?g&%ﬁrﬂ%@%ng be
computasiranabiteoepext-sepeifioouge tsiogdiier geap pidgueassadedenigitesydhsarikechanging[@b42]In
an embodiment, report unit 109 is configured to permit publication of a report in electronic document
form (for¥emplelelstine e fﬂ%@gsta'ﬁl‘ﬂ%ﬁ’ﬁy'aﬁﬁcﬁvm,dPFéﬁhP@Hti%u‘S%.'@GBHBSH&?Q&H%&‘“
transformi ICL VIeW. i i f red fi C ' -
speaiic BN R B e R TR AR i

generatespasifiinvaines vixieenoh dh@ plonadily ofieientsdpaigplagisdonicaal enfbirsirasat cantaiseny
only data associated with the recipient. [0143]In an embodiment, a user may initiate publication by

activatin@)ﬂé}@@'ﬁfﬁfelrﬁg%i%éﬁ@@tiﬁg%ﬁ rﬁ%'ﬁ@tépﬁ}@ﬁ’@ﬁiiéhﬁéx%ﬁ%@?.IE%éB@ﬁs“é?%@bﬁ%rﬂit
10 o AR RLAAD TR TR A ST B .
more pernRUsRecse e sexd@ihie aBrtoedniig RIKiCAtANSNMBEdIARINT e RElesiiPRe NEIBGres02
individuals, groups, or legal entities. [0144]In an embodiment, as a particular individual, group or legal
entity is SOINEIRSER fgranatting controls 1804 and a Factoecsen link 1806 adjacent to a text display
window 1803, which in the example of FIG. 18 digglgpreviously entered example text.
Assume that a user wants to insert a symbolic eater in the text at position 1805. After
selecting that position, the user selects the Faetection link 1806. In response, report unit 109
causes displaying a menu 1808 of available Factoganized in a tree hierarchy in the same
manner used in other Factor selection menus theg been previously described. The user may
select any particular Factor 1810 from the menueBponse, report unit 109 causes inserting a
symbolic reference at position 1805 and concuryetigplays a specific value for the symbolic
reference based on the current Context. Theredfftdre Context is changed during display of
the report, the specific value displayed at theesposition 1805 automatically changes based on
the current Context without separate editing orfigoination by the user. Consequently, the user
may prepare a report and re-display the reportfferdnt Contexts for the benefit of multiple
different clients or legal entities, enabling theamnatic generation of custom tailored reports
that use appropriate client data based on the €obnte
[0133] Operations for graph widgets may include changnmegtitle of a graph or deleting the
widget.
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prompt dialog, the report view (FIG. 15) is updated automatically in response to each selection using
traversal of the graph 102 to yield data solely for the selected individual, group or legal entity.
Consequently, the process of selecting targets for the publication enables the user to obtain a preview
of the appearance of a publication of the report for that selected individual, group or legal entity.
Further, while viewing the preview publication for a particular individual, group, or legal entity, the user
may edit that individual publication to add a personal note or other customization just for one particular
individual, group or legal entity. [0145]In an embodiment, report unit 109 commences generating
output foygigipubliean draponse g HSeLInnYE RGN & PRI YiAe! k0 epodEasal the
user can select publication by printing, generating a file, or emailing to a specified email account. In an
embodinmeod fczatiomsneong o biicateon cHutes negpont uwitHi@8 ve rerdata tidongntityeinfar logttady e af
repository 104; this function enables an organization to monitor communication of sensitive financial

data by GHRREAGAFERIH & EARA MBI DBAIRPRINESE B HDE6IAY va R T HERR GiFslnsH Hat
destinatigps. nay | i t ' icati rati inadi il
o prn, e ol R, 20 G T, e
embodinzeidctoe technipoes rdeaitringd reeristbed dnopetgerhie i ias onatisrmsrenspegakpamdase not

computing devices. The special-purpose computing devices may be hard-wired to perform the

techniquEeSW iM&)aReINEe DRFIABRERSHIRHRNISTEBLAT S8khe or more application-specific
integrateg cirsuits (ASICS) ar f | t ' ing i
orogramiCiitlo pelthiaSelfbAC BN GFIE ST sy da FHaRPHRIEE e Kung in

processaesspopgeatomsibtifiparieser g tecraigeespptiifygatdcaprogranaangticretoing iosnvrvar@re
memory, other storage, or a combination. Such special-purpose computing devices may also combine

custom K&RisFiridacREtiREaC seppitPaae RAGEEUYRIN BHRIRSRIIING tRao Ptk Ath&36eh§igses.
Th ial- j i be d ] |
i T U T S

at incorporates hard-wired

and/or pragrRAUREitatRAMpleraaty tbepiesheiates. piHidgbiger exampendriGba0 isith birgk dingiam
that illustrates a computer system 2000 upon which an embodiment of the invention may be

implemef&s@rdagnisutee SRt Boton dhedexamplea i ks assetsunicatiterntdaitmmisranee,

commun(iacnagl&geirnf%rnma%onsgpgaa harde\l/tvgrae processor e2004 c uzs)rl]%dtvxg%h rbeus ggtOZ afog psrqctftaﬁsinb%

information. ard%ar&pro%essor %404 may be':,%r gxgm&e, a enera{? purpgsue miBr@pro@e'séog.

[0149]Coibipstiss W%ﬁbﬁ@@préﬁﬂﬂmiﬂqw ITAESRYERMi SR SHEH ARFBAUNSH BEFES SHAARIY

(RAM) or other dynamic storage device, coupled to bus 2002 for storing information and instructions to

be execiawhy hedess(IoesulRgnpagessy B0 6Bl Hitgidsasset daisrpPRATE AP RS PEYcRIES

or other interm d%irﬁormaﬁon during execution of instructions to be executed by processor 2004.
AR S

Such instiR% rgﬂﬁ%&w ﬁﬂ)éi?é)r?/es%%b@ &tla accessible to processor 2004, render
computefoigsiem R0 IBBLERREIR-MERPRRIMARRRS thal b & weipBlizag IRRCHEM dBRRREMAHNSS

specified in the instructions. [0150]Computer system 2000 turther includes a read only memory (ROM)

2008 or syistem. In an embodiment, to accomplish page isglita user selects a Split Page widget from
the page options panel 1510. In response, repdrtl08 causes displaying a menu of Factors,
organized in a hierarchy or tree as previously esd for other features. User input is received
to select one of the Factors from the menu. Inaese, report unit 109 creates and stores
metadata defining one or more other pages and iags®the metadata with the current report,
then causes re-computing and re-displaying thertdgased upon the splitting Factor and the
newly created metadata. The new pages are reflactdee page outline 1506. As a result, the
techniques herein provide for complete flexibilitydefining reports and page groupings, and in

particular, the availability of any Factor as aitsfalctor imposes no restrictions on the ability to

define page splits.
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static storage device coupled to bus 2002 for storing static information and instructions for processor
2004. A storage device 2010, such as a magnetic disk or optical disk, is provided and coupled to bus
2002 for storing information and instructions. [0151]Computer system 2000 may be coupled via bus
2002 to a display 2012, such as a cathode ray tube (CRT), for displaying information to a computer
user. An input device 2014, including alphanumeric and other keys, is coupled to bus 2002 for
communicating information and command selections to processor 2004. Another type of user input
device is cursor control 2016, such as a mouse, a trackball, or cursor direction keys for communicating

directionyifernatiqn aRdFRIANAhESIRE ARRIPPIGEF SRR g&?&m@aﬂwlv&%%ﬁ%%@wmﬁ@em

on display 2012. This input device typically has two degrees of freedom in two axes, a first axis (e.qg.,

X) and a fistad@xit tteegeporithad adequsetitty deate gpigp doifgrijosthonsgin thelefer¢0is |@uhipmded
system 2000 may implement the techniques described herein using customized hard-wired logic, one

or more HRIEOBISEPBARTRMGAPE LRSI ToBRnTBARARIRG e HRBITARKE Suith Hife Mshiriier of
System GRUSRDGH PRI AR RIBOBNTET, EACH HRRUAE AP SPOARR S RiE 9P

one embodiment, the techniques herein are performed™by computer system 2000 In response to
processdrni? 00t exe cotioy e ecoramdeeesiedaianice d e mntien disinsinec onisaronthiangas made to
memory 2006. Such instructions may be read into main memory 2006 from another storage medium,
such as ﬁi@Fé{ﬁQﬁevice 2010. Execution of the sequences of instructions contained in main memory

2006 oo (o< o ﬁlﬂéﬁ&S&f%ngbﬁﬂgﬁ%Féﬁ%%&ﬁ%‘%@%'ﬂwaoﬂ? ¥Giment, a

embodiments, hard-wired circuitry may sed In place ofor In co lon with software

instructicepol® rahtioa teser 'isterags: Med@ nasyusisplhardipagie Omanly N eapbansieanmeiaghge
store data and/or instructions that cause a machine to operation in a specific fashion. Such storage

media m@ﬂw&@ %@iﬁ-ﬁ&ﬂhﬁﬂb%é@ﬁﬁ andhs Rk . %@Nbd@@&tﬂ@\%@@ﬁbl%?&f the
example, ptieal o MagReis (ks sughe Biorage YRR 80N0 Velat mdiR Msiden dynane

memaory, such as main memaory ommon forms of s orage media In or exam a 1oppy

disk, a flextelerdigivnaasel tHiske polidcstatgodriveemagredelapat areRBIOYART TRAGHEHE oRtarsiesaIth
medium, a CD-ROM, any other optical data storage medium, any physical medium with patterns of

holes, a RARMBGRIRTL, ARVEFRO Ke%OR 1006 - FREAVEORN/RA NASaRRaeh &P deRyory diRigrofegion

cartridge, (3O USIIRIT T HAR FHas D PUbimAY DR KBk SO SR HL {35 ISR s
arrangement, the new page region 1906 is configuidd the appearance of a partial page or
truncated page that appears after or following l#® page 1904. Optionally, the new page
region 1906 may have a descriptive label such a&w‘Rage,” or an icon, symbol, or hyperlink
that suggests to the user that a new page coutdelaged by selecting the new page region or a
part thereof.
[0139] In an embodiment, user selection of new page ret)806 causes the page display
unit 109 to add metadata defining a new page tadgpert and re-display the report showing the
added new page. The new page region 1906 is raglepladjacent to the new page, again
separated by gutter region 1908. In various embedig) the new page may comprise a copy of
the last page, or a page that is blank exceptdadérs, footers, page numbers and other page-
level attributes that are defined by page metadiatiaherited from a preceding page. Using these
technigues, the report creation user interface J86¢%ides an efficient and attractive method to
identify that the last page of a report has beachred and to suggest to the user a mechanism or

method for creating a new page.
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media. Transmission media participates in transferring information between storage media. For
example, transmission media includes coaxial cables, copper wire and fiber optics, including the wires
that comprise bus 2002. Transmission media can also take the form of acoustic or light waves, such
as those generated during radio-wave and infra-red data communications. [0155]Various forms of
media may be involved in carrying one or more sequences of one or more instructions to processor
2004 for execution. For example, the instructions may initially be carried on a magnetic disk or solid
state drive of a remote computer. The remote computer can load the instructions into its dynamic
memory Gdgend e HIHGIANACLBIRIZBAYIEINP WelndAeARRepIRATSITY aca! feeRmeper
system 2000 can receive the data on the telephone line and use an infra-red transimitter to convert the
data to atiatdos- kb sidrea . eneinfy $heece deteotay denr esicieiree stedicl @B € dite édrindhennfiaatohsigzal and
appropriate circuitry can place the data on bus 2002. Bus 2002 carries the data to main memory 2006,

from whiEK'ProRksssr 2bearnetisted ataesRedims st itidHe. I FRRIRS bR FEkiFEd BiPfain
memory f%%%{n%%gﬂ%%wﬁrﬁsrsﬂ AIbBIAIE R AR S Rl AR AR RY

processor 2004 6] Computer system 2000 also incfludes a communication inter 8 coupled
to bus 2@0ReS amotiki catitatistef iatty2Qidhpfonitaina. two-way data communication coupling to a
network link 2020 that is connected to a local network 2022. For example, communication interface

2018 maPHELhn it GratetBeriBes difRAThNbAOR 3By BaIC Mg 1ACRIAT AR SMshPIor a
p . >di . . > sl
another e Gt (VSHALE ZUL ety B S eat B R e o

data comvitbinchtiae sorneeliRitdo A cpopathie hitNsd/iEirsmlinks mayddsadehmplppeeniedel ofany
such implementation, communication interface 2018 sends and receives electrical, electromagnetic or

optical sHGRRE. tielding tgitaetadatatressidrprLEIRNSEHEAN FRIE 0P i NVislarisidh e 0 OSTHNEeR ork
link 2020 typicall i t ication. th e network her data devices.
For xR S e B i TR e

computefe?dih s D eate&afligimpaeparaied frytarmbuetre! Sespee fRiapides 0SE) RORA ISR 2086 in

turn provides data communication services through the world wide packet data communication
network AeiNalslatayalyesferhedass theenateie@plagpimaihrscthatlaRmoRPisatethasiess J00S 186th

use electrical, electromagnetic or ﬁicil si\%ﬁls Ehat carr dig' al data streams. ‘{hel s(i]%nals trfrough
.u5|rr1% fan secu newor(1)<lIO INKs™ WITthO 'CQ'EB%T" rvacy of actial,. data  values
the various metworks andthe signals on network lif andthrough communication interface 2018,

which cafppBrarfoited siplatoiaslVERmeeRImiguies RYslataaaelnarle srprriaierampldiansimEnga

media. [0158]Computer system 2000 can send messages and receive data, including program code,
through themetywomr@s| akthwrienok, 20rDrendesrgraudirritihe irepeiddinsed nid e wntent siaxaniple,

a server 2030 might transmit a requested cqde for an application program through. Internet 2028, ISP
5076, o HBAR 208D RE HRLAG I Tt SO ale. ot Becorme MBSy afte

importing is complete and computation of the regsrperformed using the graph traversal
techniques described herein.

[0142] In an embodiment, report unit 109 is configuregé&mit publication of a report in
electronic document form (for example, as a PDE€) fib a plurality of individuals or legal
entities. Publication enables transforming a paldic report view into a plurality of fully
rendered report files, each using data specifiorte of the individuals or legal entities. Thus,
using a batch publication operation, a user cargee custom reports for each of a plurality of
clients, individuals or legal entities and contagbnly data associated with the recipient.

[0143] In an embodiment, a user may initiate publicatignabtivating report unit 109 and
selecting the menu options File->Export PDF. Imposse, report unit 109 causes displaying a

pop-up menu that prompts the user to select acpéati report and time range for data to be
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[0159]The received code may be executed by processor 2004 as it is received, and/or stored in
storage device 2010, or other non-volatile storage for later execution. [0160]In the foregoing
specification, embodiments of the invention have been described with reference to numerous specific
details that may vary from implementation to implementation. The specification and drawings are,
accordingly, to be regarded in an illustrative rather than a restrictive sense. The sole and exclusive
indicator of the scope of the invention, and what is intended by the applicants to be the scope of the
invention, is the literal and equivalent scope of the set of claims that issue from this application, in the

specific iAW HichBHERRIALS IBrHR DR VARG ARYIBHIS SAHRBL B RRIA b A MV s to

claimed is: 1. A method comprising: importing asset data from a memory of a computer,
represeriegdimaserdbdssaiséonramp i pobbcatisns;tihechsgnsetechone afr tho es seds/aeale|droups,
individuals who own one or more of the assets, or legal entities who own one or more of the assets;
retrievin@FéRRt ARRta and formatting attributes, wherein the report metadata comprises one or

e L R B 2 I R R s
prompt dialog, the report view (FIG. 15) is updatedomatically in response to each selection
using traversal of the graph 102 to yield datalgdier the selected individual, group or legal
entity. Consequently, the process of selectingetardor the publication enables the user to
obtain a preview of the appearance of a publicatibthe report for that selected individual,
group or legal entity. Further, while viewing theepew publication for a particular individual,
group, or legal entity, the user may edit thatviiial publication to add a personal note or other
customization just for one particular individualpgp or legal entity.

[0145] In an embodiment, report unit 109 commences gangrautput for the publication

in response to user input selecting a Publish widigean embodiment, the user can select
publication by printing, generating a file, or eftimj to a specified email account. In an
embodiment, commencing publication causes repottl®9 to create a log entry in a log table
of repository 104; this function enables an orgat@n to monitor communication of sensitive
financial data by creating an audit trail of whigkers communicated particular data to particular
external destinations. A log entry may identify tt@rrent user, time, publication operation,
destination (email, file, printer), publication id#ier, etc.

[0146] 5.0 HARDWARE OVERVIEW

[0147] According to one embodiment, the techniques desdrherein are implemented by
one or more special-purpose computing devices. speeial-purpose computing devices may be
hard-wired to perform the techniques, or may ineladgital electronic devices such as one or
more application-specific integrated circuits (AS)©r field programmable gate arrays (FPGAS)
that are persistently programmed to perform thbriggies, or may include one or more general
purpose hardware processors programmed to perfoemtéchniques pursuant to program

instructions in firmware, memory, other storage, eorcombination. Such special-purpose
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selecting display data from the asset data based on the report metadata, wherein the selecting the
display data preserves the asset data unchanged in the memory of the computer; applying one or
more formats from the formatting attributes to the display data, wherein the applying preserves the
asset data unchanged in the memory of the computer and results in formatted data; displaying the
formatted data on a graphical user interface; wherein the method is performed by one or more
computing devices. 2. The method of claim 1 wherein the selecting the display data from the asset
data further comprises: creating and storing, in the memory of the computer, a graph having nodes

and edgesIRHENIRAdRIERERGSEBhIBMENAIL ARSI RILARAES b MPBERE RAEGOIIAS In

which one or more of the assets are held; the individuals who own one or more of the assets; or legal
entities vgihogoamroimg do nac oiplieh abssetechnighescompeaiap paneEsen gahg gtiaghdavicere ateng bdist
of a plurality of paths of nodes and edges in the graPh; the computer applying the bucketing
factors t&'BKIPRLAS TP HELRYR SRS AQHAL8 LIRS hRYEANSINALH O CRts T MR Hbdedaitr O

different YAlM&NAAGIBO AR iRLERIBY-0E Y Rk NARSS amatiogram logic to implement the techniques.
[0148] For example, FIG. 20 is a block diagram that iHatgs a computer system 2000 upon

which an embodiment of the invention may be impleted. Computer system 2000 includes a
bus 2002 or other communication mechanism for comcating information, and a hardware
processor 2004 coupled with bus 2002 for processifggmation. Hardware processor 2004
may be, for example, a general purpose microprocess

[0149] Computer system 2000 also includes a main memddg,20uch as a random access
memory (RAM) or other dynamic storage device, cedpio bus 2002 for storing information
and instructions to be executed by processor 20@din memory 2006 also may be used for
storing temporary variables or other intermediafermation during execution of instructions to
be executed by processor 2004. Such instructishen stored in non-transitory storage media
accessible to processor 2004, render computernsy&d®0 into a special-purpose machine that
is customized to perform the operations specifiethe instructions.

[0150] Computer system 2000 further includes a read ordynory (ROM) 2008 or other
static storage device coupled to bus 2002 for rggostatic information and instructions for
processor 2004. A storage device 2010, such asgaetic disk or optical disk, is provided and
coupled to bus 2002 for storing information andrungions.

[015]] Computer system 2000 may be coupled via bus 20Q2 dsplay 2012, such as a
cathode ray tube (CRT), for displaying informationa computer user. An input device 2014,
including alphanumeric and other keys, is couptetbus 2002 for communicating information
and command selections to processor 2004. Andyperof user input device is cursor control
2016, such as a mouse, a trackball, or cursor tdirekeys for communicating direction

information and command selections to processod 201 for controlling cursor movement on
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the computer applying the column factors to the paths and the value nodes to result in associating
column result values with the value nodes; selecting the display data of the value nodes and the
column result values from the asset data. 3. The method of claim 1 further comprising displaying
the formatted data in at least one page of a plurality of pages in a report, and wherein the report
comprises the pages, the report metadata, and the formatting attributes. 4. The method of claim 1
further comprising: receiving a request to generate a report; in response to receiving the request,
displaying a report selection dialog that enumerates a plurality of reports, wherein each report in the

plurality gigoRgrinhas g Rk HRAGE RSN Yk IBES RRIFELESRIVINU SBlesiAN RS s

report from the report selection dialog; receiving’a selection of a particular page of the plurality of

pages agsagiat@dndth seeoppartjs (e.g., y), that allthvesdevice to specify positions in a plane.
[0152] Computer system 2000 may implement the techniquescrdbed herein using
customized hard-wired logic, one or more ASICs BGRs, firmware and/or program logic
which in combination with the computer system causeprograms computer system 2000 to be
a special-purpose machine. According to one enmbexli, the techniques herein are performed
by computer system 2000 in response to proces$ir @decuting one or more sequences of one
or more instructions contained in main memory 20@6ich instructions may be read into main
memory 2006 from another storage medium, such aiage device 2010. Execution of the
sequences of instructions contained in main mer@0606 causes processor 2004 to perform the
process steps described herein. In alternativeodmients, hard-wired circuitry may be used in
place of or in combination with software instruciso
[0153] The term “storage media” as used herein refer;yonan-transitory media that store
data and/or instructions that cause a machine évatipn in a specific fashion. Such storage
media may comprise non-volatile media and/or vigatiedia. Non-volatile media includes, for
example, optical or magnetic disks, such as stodgyece 2010. Volatile media includes
dynamic memory, such as main memory 2006. Comroaomd of storage media include, for
example, a floppy disk, a flexible disk, hard disklid state drive, magnetic tape, or any other
magnetic data storage medium, a CD-ROM, any otphecal data storage medium, any physical
medium with patterns of holes, a RAM, a PROM, aRBM, a FLASH-EPROM, NVRAM,
any other memory chip or cartridge.
[0154] Storage media is distinct from but may be useddnjunction with transmission
media. Transmission media participates in transiginformation between storage media. For
example, transmission media includes coaxial cablgsper wire and fiber optics, including the
wires that comprise bus 2002. Transmission meaiaaiso take the form of acoustic or light

waves, such as those generated during radio-wal/eaa-red data communications.
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in response to receiving the selection, displaying the formatted data in the page. 5. The method of
claim 3 further comprising: displaying the formatted data in a plurality of widgets in the page,
wherein the formatted data in a particular widget in the plurality of widgets is displayed in a widget
format described by widget formatting attributes of the particular widget, wherein the widget formatting
attributes are controlled by a plurality of widget controls; displaying the plurality of widget controls for
the particular widget; receiving a modification to a widget control of the plurality of widget controls;

in response to receiving the modification, modifying the widget formatting attributes of the particular

widget, V‘[’ BN the/ edidinm iy Sre A9 hig BEAHDGNEHTRHEST PBRRESY SRR IR A Gssrsigred

with the Tormatted data unchanged in the memory of the computér; ~ causing re-displaying the
formattedhdadansttbetioaditu laroatdget 208 4ifide rexd dotibmt alesophe dHeyitistrnotid e cheydgei=ioripatting
attributes. 6. The method of claim 5 wherein the particular widget is a text widget, and wherein the

d|splay|n@afﬁéqo‘?mQtf@&gﬂﬁﬁcfﬂ'ﬁ’{%i?(:89%’%@%%?’5’&{%6"@%88W85@3eﬂ_{%\?|6ﬁ§‘8?6a°&m%‘rﬁ9rd¥an
symboladR EREHARAS MBARBVALTIRERHERDAN SR tNRARRIARIDOLIS SRR RRIML! &

particular context. e method of claim e entry in the asset ata 0 display data

correspomiagcaamﬂlwmn ﬁaatwdemtllm:parmndmmmer(%teﬁﬁ) 2@n receive the data on the telephone
line and use an infra-red transmitter to convee data to an infra-red signal. An infra-red
detector can receive the data carried in the irdcasignal and appropriate circuitry can place the
data on bus 2002. Bus 2002 carries the data to mamory 2006, from which processor 2004
retrieves and executes the instructions. Theuostns received by main memory 2006 may
optionally be stored on storage device 2010 elteéore or after execution by processor 2004.
[0156] Computer system 2000 also includes a communicatienface 2018 coupled to bus
2002. Communication interface 2018 provides a weay- data communication coupling to a
network link 2020 that is connected to a local metw2022. For example, communication
interface 2018 may be an integrated services dliggavork (ISDN) card, cable modem, satellite
modem, or a modem to provide a data communicatmmection to a corresponding type of
telephone line. As another example, communicatiterface 2018 may be a local area network
(LAN) card to provide a data communication conr@ttio a compatible LAN. Wireless links
may also be implemented. In any such implementagommunication interface 2018 sends
and receives electrical, electromagnetic or optis@nals that carry digital data streams
representing various types of information.
[0157] Network link 2020 typically provides data communioa through one or more
networks to other data devices. For example, nmétiiok 2020 may provide a connection
through local network 2022 to a host computer 202 data equipment operated by an Internet
Service Provider (ISP) 2026. ISP 2026 in turn mles data communication services through
the world wide packet data communication network mommonly referred to as the “Internet”
2028. Local network 2022 and Internet 2028 bota ekectrical, electromagnetic or optical

signals that carry digital data streams. The $&gtimough the various networks and the signals
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8. The method of claim 7 further comprising: receiving a selection of a particular symbolic link in the
text widget; in response to receiving the selection of the particular symbolic link, displaying in the
graphical user interface a column factor selection dialog box, wherein the column factor selection
dialog box enumerates a plurality of column factors for the particular context; receiving a column factor
from the plurality of column factors; and  in response to receiving the column factor, causing
re-displaying the textual representations for the particular symbolic link pointing to a different entry in
the asset data of the formatted data corresponding to the column factor for the particular context in the

text widggt network IFIEIBSHRRCHARIBhTURREHICAfRARHEY 36 YadaRtdR @4abitWideRbARdWRGTen

the displaying the formatted data further comprises displaying a table view by forming fows based on
the bucketiddrtantoosrgrudciosystegrca00narbaseupiet e s missadorsidia. particular context.

10. The method of claim 9 further comprising: receiving a selection of a graphical element for column
propertie[erﬁ%e taBRIMALEr system 2000 can send messages and releg@/éncluding program code,

through the network(s), network link 2020 and comiuoation interface 2018. In the Internet
example, a server 2030 might transmit a requestel@ ¢or an application program through
Internet 2028, ISP 2026, local network 2022 andmamication interface 2018.

[0159] The received code may be executed by processor @&90@4s received, and/or stored
in storage device 2010, or other non-volatile gjerfor later execution.

[0160] In the foregoing specification, embodiments of theention have been described
with reference to numerous specific details thaty maary from implementation to
implementation. The specification and drawings, aecordingly, to be regarded in an
illustrative rather than a restrictive sense. $hk and exclusive indicator of the scope of the
invention, and what is intended by the applicaotbé the scope of the invention, is the literal
and equivalent scope of the set of claims thatidsum this application, in the specific form in

which such claims issue, including any subsequent orrection.
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in response to receiving the selection, displaying in the graphical user interface a column formatting
dialog box; displaying a column widget control for a column in the column formatting dialog box,
wherein the column widget control is a widget control from the plurality of widget controls for the table
widget; receiving a modification to the column widget control, in response to receiving the
modification, modifying the widget formatting attributes for the table widget, wherein the modifying of
the widget formatting attributes preserves the asset data of the formatted data unchanged in the
memory of the computer; causing re-displaying the formatted data in the table view in the table
widget ing giffpeent format described by the modified widget formatting attributes. 11. The method
of claim 5 further comprising: receiving a label for the page containing the plurality of widgets;
associatMththésfolmmattthgs attributes of the plurality of widgets and of the page with the label; storing in
the memory of the computer the formatting attributes associated with the label.
1. A method comprising:
importing asset data from a memory of a compusgtasenting financial assets for any
of accounts in which one or more of the assethal@ individuals who own one or more of the
assets, or legal entities who own one or more ®@bisets;
retrieving report metadata and formatting attrisutevherein the report metadata
comprises one or more of contexts, bucketing facemd column factors, and wherein the
formatting attributes comprise one or more of redormatting attributes, page formatting
attributes, and widget formatting attributes;
selecting display data from the asset data baseth@rreport metadata, wherein the
selecting the display data preserves the assetidatenged in the memory of the computer;
applying one or more formats from the formattintyilatites to the display data, wherein
the applying preserves the asset data unchangtak imemory of the computer and results in
formatted data;
displaying the formatted data on a graphical usterface;

wherein the method is performed by one or more caim@ devices.

2. The method of claim 1 wherein the selectingdisplay data from the asset data
further comprises:

creating and storing, in the memory of the computegraph having nodes and edges,
wherein the nodes represent the financial assetsaayone or more of: the accounts in which
one or more of the assets are held; the individwéis own one or more of the assets; or legal
entities who own one or more of the assets;

the computer traversing the graph and creatingtaofia plurality of paths of nodes and

edges in the graph;
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12. The method of claim 5 further comprising:  displaying the formatted data in the page in a format
described by the page formatting attributes, wherein the page formatting attributes are controlled by a
plurality of page controls; displaying the plurality of page controls for the page; receiving a modification
to a page control from the plurality of page controls;  in response to receiving the modification,
modifying the page formatting attributes, wherein the modifying of the page formatting attributes
preserves the asset data of the formatted data unchanged in the memory of the computer;  causing
re-displaying the formatted data in the page based on the modified page formatting attributes. 13. The

method of clainr fwmsnf&raepﬁ}m@ the BGERURFPHEEIIS oI RBRY Y FoBARGPASSSL RN RgSH ERASERT Of

a bucketing factor or a column factor, wherein a plurality of values are associated with the split factor;
selectingadispigadalia aéis dfosetth e fatdse hdates baik daodifirevedpe rh otk adatan g rad phe disittaf wdlesein
each display data in the display data set has a different value from the plurality of values associated
with the QBeriscictor; for each of the display data, creating a new page;

the computer applying the column factors to théhgatnd the value nodes to result in
associating column result values with the valueasod
selecting the display data of the value nodes haccolumn result values from the asset

data.

3. The method of claim 1 further comprising disjptgythe formatted data in at least
one page of a plurality of pages in a report, ainérein the report comprises the pages, the

report metadata, and the formatting attributes.

4. The method of claim 1 further comprising:

receiving a request to generate a report;

in response to receiving the request, displayingpart selection dialog that enumerates a
plurality of reports, wherein each report in theirplity of reports has a plurality of pages
associated with the report;

receiving a selection of the report from the regeitection dialog;

receiving a selection of a particular page of thaghty of pages associated with the
report;

in response to receiving the selection, displayiregformatted data in the page.

5. The method of claim 3 further comprising:

displaying the formatted data in a plurality of g&ds in the page, wherein the formatted
data in a particular widget in the plurality of Wets is displayed in a widget format described by
widget formatting attributes of the particular wedgwherein the widget formatting attributes are

controlled by a plurality of widget controls;
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applying the formatting attributes to the new page. 14. The method of claim 5 further comprising:
displaying the formatted data in the page in a format described by the report formatting attributes,
wherein the report formatting attributes are controlled by a plurality of report controls; displaying the
plurality of report controls for the plurality of pages; receiving a modification to a report control from the
plurality of report controls;  in response to receiving the modification, modifying the report formatting
attributes for the plurality of pages, wherein the modifying of the report formatting attributes preserves
the asset data of the formatted data unchanged in the memory of the computer; causing

re-displaying th&@ﬁf&&'fﬂﬁ?ﬁ@%r‘&h@%? g{ adslitterensf tcg%qma%gtm the modified report

formatting attributes. 15°A computer-readable medium carrying one or more sequences of instructions
which, when execeiethdy onediffaaiioe pmcwaﬂ;ngpoaUsésftlﬂmaiﬁpoﬁmdgﬂooeHsﬂxs to perform the
method recited in any one of Claims 1-14.
in response to receiving the modification, modifyithe widget formatting attributes of
the particular widget, wherein the modifying of timdget formatting attributes preserves the
asset data associated with the formatted data ngeldan the memory of the computer;
causing re-displaying the formatted data in thei@aar widget in a different format

described by the modified widget formatting atttési

6. The method of claim 5 wherein the particulargeidis a text widget, and wherein
the displaying the formatted data further comprigesplaying textual representations of a
plurality of symbolic links, wherein each symbdiick identifies an entry in the asset data of the

display data for a particular context.

7. The method of claim 6 wherein the entry in tissed data of the display data

corresponds to a column factor for the particutartext.

8. The method of claim 7 further comprising:

receiving a selection of a particular symbolic linkhe text widget;

in response to receiving the selection of thei@aer symbolic link, displaying in the
graphical user interface a column factor selectibmlog box, wherein the column factor
selection dialog box enumerates a plurality of ooiufactors for the particular context;

receiving a column factor from the plurality of goin factors; and

in response to receiving the column factor, causmegdisplaying the textual
representations for the particular symbolic linknpiog to a different entry in the asset data of
the formatted data corresponding to the columnofafr the particular context in the text

widget.
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9. The method of claim 5 wherein the particular geidis a table widget and
wherein the displaying the formatted data furth@mnprises displaying a table view by forming
rows based on the bucketing factors and formingimak based on the column factors for a

particular context.

10.  The method of claim 9 further comprising:

receiving a selection of a graphical element fduicm properties in the table view;

in response to receiving the selection, displaymthe graphical user interface a column
formatting dialog box;

displaying a column widget control for a column tihe column formatting dialog box,
wherein the column widget control is a widget cohfrom the plurality of widget controls for
the table widget;

receiving a modification to the column widget caoftr

in response to receiving the modification, modifyihe widget formatting attributes for
the table widget, wherein the modifying of the watidormatting attributes preserves the asset
data of the formatted data unchanged in the mewifdttye computer;

causing re-displaying the formatted data in theetabew in the table widget in a

different format described by the modified widgatrhatting attributes.

11. The method of claim 5 further comprising:

receiving a label for the page containing the pityraf widgets;

associating the formatting attributes of the pltyadf widgets and of the page with the
label;

storing in the memory of the computer the format@ttributes associated with the label.

12. The method of claim 5 further comprising:
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displaying the formatted data in the page in a &raescribed by the page formatting
attributes, wherein the page formatting attribatesscontrolled by a plurality of page controls;

displaying the plurality of page controls for thege;

receiving a modification to a page control from fearality of page controls;

in response to receiving the modification, modifyithe page formatting attributes,
wherein the modifying of the page formatting atités preserves the asset data of the formatted
data unchanged in the memory of the computer;

causing re-displaying the formatted data in theep&dgsed on the modified page

formatting attributes.

13. The method of claim 5 further comprising:

receiving a request to split the page based onliafaptor of a bucketing factor or a
column factor, wherein a plurality of values arsasated with the split factor;

selecting display data sets from the asset datsdbas the report metadata and the factor,
wherein each display data in the display data agtahdifferent value from the plurality of values
associated with the split factor;

for each of the display data, creating a new page,;

applying the formatting attributes to the new page.

14. The method of claim 5 further comprising:

displaying the formatted data in the page in a &irdescribed by the report formatting
attributes, wherein the report formatting attrilsuéee controlled by a plurality of report controls;

displaying the plurality of report controls for tpeirality of pages;

receiving a modification to a report control fronetplurality of report controls;

in response to receiving the modification, modifyithhe report formatting attributes for
the plurality of pages, wherein the modifying o€ treport formatting attributes preserves the

asset data of the formatted data unchanged in émeany of the computer;
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causing re-displaying the formatted data in theepaga different format described in the

modified report formatting attributes.

15. A computer-readable medium carrying one or ns@guences of instructions

which, when executed by one or more processorsesdine one or more processors to perform

the method recited in any one of Claims 1-14.
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