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SYSTEM AND METHOD FOR SCHEMALESS DATA MAPPING WITH
NESTED TABLES TECHNICAL FIELD The present invention relates,
generally, to data mapping systems and methods, and, more particularly, to
data mapping systems and methods without the use of a schema.
BACKSRAYND ST E NG TS mieasiplssmsakp Magyaed XML)
becomes more prevalent for moving data between applications, particularly
over the Internet, popular apphsateh? LERLABIRented web-related
capabilities (e.g., document publishing to the web) through the use of XML.
One such application is MICROSOFT EXCEL offered by Microsoft
Corporation of Redmond, V\iﬁ@ﬁﬁéﬂﬁ%ﬁ&?were introduced to display
XivHe pademd tliaicaHoimingdeml BradtaiminpgiscRefand MRiGathh 3B and, more
. relationship between the XML payload data and the makeup of an XML list is
particylafie PSRRI S0 A s RO (e hpreha dse & oK
definition. The XML map may determine the location of an XML list in the
workbook, the number of columns that will be ma]%&%d and the type of

element or attributeB{sSEERQAUNR e 1B I m Spreadsheet

(XMl dilg dpsekinembida-pRreaNanesicypdkhactks preltng ol moVikdigiga between
. that the warkbook contains. Elements of the Pred_etermine_d schema are
applica{ignseprEHBIY Y RY 6 @F‘eﬁt@%“?ﬁ é’ﬁﬂ?&%ﬁm 1?&}%&#%\?@&?}%?@%% &1"“6‘1

capabilified@ipst@nsenehthrpaypadodntay &g ta@lbh the shemaviefioes theh

. shape of the XML payload data, In order for a spreadsheet application to
apphcam(y%%m%p@ﬁé% ereth Mé%?éﬁﬁﬁ@@ﬁféaagw SBMRtion
WashingisheTeME tha wgiven-yhiddookdisgrgdenans displayes @v@bmmingtiwaerk

as it would be on_a stand-alone system. A critical part of this fideljty is the
e T e T o R T e Y e RS
makeyedaiernetssahémacdbifanMielyat) evigiRnc pef of piedpteimined workbook

.Schema t p XML payload data to.an XML list e problematjc. For
defini3g s Y ERG HE A P B TR B A P GRBEook: the
numbg@ropeslymappecwAtibitimappyd apyirg geciepmiatpayoat dataoth®Mith cach

lists m equire intensj ing by a computer processing.unit (CPU)..
colungy AP o3 PP bSRess i B3 oo 57 T A tapling

XML temphitnhesysikbim BuohtamseBlenscatshanbe paidettaritas] schema are mapped onto

a grid to create a mapped XML list, with each row representing a node instance of the payload
data. Generally, the schema defines the shape of the XML payload data.

In order for a spreadsheet application to provide effective interactivity over the Internet,
the spreadsheet application must ensure that a given workbook is loaded and displayed over a
network as it would be on a stand-alone system. A critical part of this fidelity is the mapping of
payload data into XML lists. Such mapping requires the use of a predetermined schema.

Unfortunately, the reliance of a predetermined schema to map XML payload data to an
XML list may be problematic. For example, if the schema is unavailable or corrupt the data may
not be properly mapped. Additionally, applying a schema to payload data and XML lists may
require intensive processing by a computer processing unit (CPU). Such a burden to the
processor may be impractical or disadvantageous for computing systems such as servers or hand-

held devices.
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Mapping payload data to a spreadsheet list without the use of a schema may
be difficult because of the complexity of mapping nested tables. Nested
tables are often used to display intricate payload data so that a table may
comprise multiple tables (e.g., sub-tables). The recursive nature of nested

té!bﬂ@;ﬁaﬂl@}?@f@édhﬁtﬁ igplaypRiesEe e PRyl Park d3da rAGERAAGhAyIBIE ficult

a need in the art for a system and method for ma I%ing payload data to a

because, i Ape ReRPlEtione IR g HFd bismYeTtRe faleBieh aftsacis tndisptay
intricd@ papateaa@nd mathesbienmarpinpriReyinadpiatalie A cspeasshsrtjisthe

without the use of a schema, wherein the result is substantiaIIIy similar to data
&

h h |
recursiyg MAHEF WA sEbIRS omidprihsrdiselanebiatriratet o ardydatim and
mgtetifasmanein s Rayeachdntatofor sRIBAGSAGE ISV e SHRRAAINGhINGad data

implementation of nested tables, without the use of a schema. SUMMARY

to a spiadsheet Ny ERFOBINDS A 4B, the present invention comprises a
systerd igatneted o HHPaRARG Pryiarandatriiog fifeRgpheehliFoiR data to a

XML Iistg of spreadsheet data. More particularly, the present invention
spreaqshiefbrishy MUK s Phapsitg pay B a4ts Toou sprauriiaia hst s to data

mappﬁwgﬂmgcmanplementation of nested tables, without the use of a schema.
After receiving.a spreadsheet list, the present invention generates thT pargnt

pAtTBPEARATiEIE PATH HeftetifPtHes¥pERaBABE oL 1HdMBRRIasM3 rar data to a
spreadshithed( 8@ whitompathaayikp kaeataioederiad slel, WittbnodRuikosT a

the payload data. The present invention may map each bind node to a row in
schemre spreadsheet list. By traversing from each bind node using the bottom

path and the field paths, the present invention may obtain the values of all of

the other fields in theéows of the sﬁs)readsheet list, Aléaernatively, if more than

one parent path quali e ANMAR Y &W&Yﬁﬁ% B such parent paths
aroglle st b @l, theypisahoieach athempiBossucis paientpatenid ameping

designated as branch bottom m ?{[15 oé.her rent paths may then.b
paylodafa et RO e Dl SR sk S gL rty: the
presefifdcessogaoimpranch baltampathapaydeaydvaludiedda gpramtedesslivhile

nodesé whic m%b.e usgd to bt%i[% the.\@lue%?c\)/f the ﬂeld of the .
suppogie JHEHBEISTRE o AL yeded i olee B R RS Bayhiss Hagiyine o
spreadehaes pieadisppeddistimithoiohtpendtseofha pakamatd be qaudskeldipyendiefined in the
spreadRAES AR S RS R 1,008 SSRFTRL e used to generate a set of
bind nodes from the payload data. The present invention may map each bind node to a row in
the spreadsheet list. By traversing from each bind node using the bottom path and the field
paths, the present invention may obtain the values of all of the other fields in the rows of the
spreadsheet list. Alternatively, if more than one parent path qualifies as the longest parent path
and such parent paths are not equal to or a subset of each other, then such parent patents may be
designated as branch bottom paths. All other parent paths may then be associated with an
appropriate branch bottom path. During the binding process, each branch bottom path may be
evaluated to generate result nodes, which may be used to obtain the values of the fields of the
spreadsheet list.

Advantageously, the present invention maps payload data to a spreadsheet list without the

use of a schema. The present invention provides a result substantially similar to one generated
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by using a schema. Additionally, the present invention supports the
implementation of nested tables within a spreadsheet list. Accordingly, the
present invention eliminates a dependency on the schema to map payload
data to a spreadsheet list and, therefore, reduces the potential of data

by usﬂgaﬁ)@d:'HGIfﬁ'luA%dﬁﬂQﬁWaeM ﬂfé@&ﬂ%@h@ﬁ?ﬁ@ﬂs&&eﬁﬂﬂ%@ﬁ)ﬁ@ﬂ of nested

processor-intensive data mapping) frees the valuable resources of the

tablese?sﬁ%wew&aé&eﬁhbsanﬁw YinthoPEsaen{daxeninmaliraiagices dapendency on

the scREMANAGEE PIYRAPIRELT MNpRBRWIIRESAMS SRRHENEURRS thepdiegtRNGS data
understandln?%‘]’&le present specification when taken in conjunction with the

mapping fatiisy ALty sReERBEYER S PRONAIRPEIRARINGS: RGCISREHRLFRsIve

data napHE) dided ane (QRIgSIeRRHOR&f 6f SRERBHFHRE! SRR WIABRING RY SRR lﬂnportant
accordance with an exemplary embodiment of the present invention. Fig. 2

tasks. displays a block diagram representation of a computing environment and

COTREtRIAtEMS e iSRRIt b WIVEh e REeS e dAMBRLAM Bb@ysrﬁalh@aﬁ*em upon
accordance with an exemplary embodiment thereof. Fig. 3 displays a

readingneHNEBTE PIEHE SAH BEGR GHSSHSRILMR BB AR 9G4 Ldihabe gapended

drawitig@ccordance with an exemplary embodiment of the present invention. Fig. 4
displays a pseudo-code representation of payload data in accordance with an
exemplary embodiment of the present invention. Fig. 5 displays a block

diagram of payloammmmmﬂnmmmﬁ(ysembodiment of
the present inve on Flg 6 displays a block diagram of a mapped
préa SR YR Rl SHEALL ST SR BRE M ?a%k}raﬁﬂﬁ}be&ﬁémwm&lgr%éﬂ? in

accordane@txm ﬁig:&eﬁfpiZ@ eﬂﬁp&mﬁeﬂomﬂwr}sﬂ@pf@mm@m of a method of
p loa readsheet.list in accordance with an ex ar
BRI L Bre LB S GH BTl £ DEGERTTHORSH FHE chputer
systediy‘slﬁfézﬂcazmlaﬁﬂieérm@mmt&ﬁherdﬁaa/yi 0gHzinividebrikeco widradsciepipbent
embo like corgipon nts or steps throughout the several views, Fig. 1 displays a

di54F8M representation of a spreadsheet
Fig. 3 displays a pseudo-code representation of spreadsheet data including a spreadsheet

list in accordance with an exemplary embodiment of the present invention.

Fig. 4 displays a pseudo-code representation of payload data in accordance with an
exemplary embodiment of the present invention.

Fig. 5 displays a block diagram of payload data in accordance with an exemplary
embodiment of the present invention.

Fig. 6 displays a block diagram of a mapped spreadsheet list in accordance with an
exemplary embodiment of the present invention.

Figs. 7A-7C display a flowchart representation of a method of mapping payload data to a

spreadsheet list in accordance with an exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
Referring now to the drawings, in which like numerals represent like components or steps
throughout the several views, Fig. 1 displays a block diagram representation of a spreadsheet

data mapping system 100 in accordance with an exemplary embodiment of the present invention.
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data mapping system 100 in accordance with an exemplary embodiment of
the present invention. The spreadsheet data mapping system 100 may
comprise a communication device 103 including, but not limited to, a
spreadsheet storage unit 109, a payload data storage unit 105, and a

The s%?@ﬁ%ﬂﬁ&t o HSpiDes CaeMUGAHPRARNIER 4 Q3 MAYIR& SuRREVISE 15 including,
ar

ware and software components similar to those found in well-known

but nqtdigyiiserig, Sy REHEISAUMOFER Rt Ahdy8rade drpisessrodiinde. fité mapping
unit 104lyRRIevhwihieiamnes fe-Rigs Aalk sepparcbestisiriRgr dhlf I8vare

commupnicatively connects to the mapping unit 106. The spreadsheet

compRSRLHEHAT 10 fuad mapeHdwoadt S T H ¥ PR YOS S RO

confiddi#htinas limeiashiel exsieraiNeBlewkuRiARGBEE: (S Wig) hsts 112, described
more fully below with reference to Fig. 3. The spreadsheet storage unit 109

cdipriigads bl RO ErevAte O oM N R R P et A e AR RIS U 06

The spréhficbmite e idndoIsaeeess-eaasnesy dRAMIIIRSE spreraskYetTIaGRAYE as, but
memory devices, optical memory devices, hard disk drives, removable

not limgegtiie: X iraRLsIStE R Anspde (IR ot i ddlese brd dnorsduthabriatc vith
refereBtRrROE S8 diTRSs REaRAM HRRGELEATUSY %@V?hé%@&gﬁ%ﬁ%@hb#e of
. Storage unit 109 may comprise a remote storage facility accessible through a
storing gt H&W%ﬂ%ﬁ%&ﬁ@dﬁ&i@%%&&%ﬁﬂoﬁaﬁ@ﬂ%%%Fé&&%ﬁé%{%%%élaSh
memoiind i Eria @B Py igevac BICHNAIRA SYRIBBTHNUIIRG I raulitis R SYsteov Mle
imary and secondary memory devices, as described above. The primary .

Jpr Yy
Volaﬂfﬁgﬁw L8 DR YY B ARSI I URSFORTHMMS pRRgReS SUagRafsiums, or
RAM eaghdrthelras. tigsacondiyenapreriieat faysenttad ahackomipitbe remote

primary memory device. In yet another arrangement, the spreadsheet
storag I IO i LR REHER) B B Vet o A gl te
spreadbhtaipasedie ualt a9 ArseAChaiis e relativnay) dalahbase siig a fudiystage system of
ayload data stgdra ei';mgt 115 communicatively
ata st

. language, such as SQL. The
primagy AR SEORHTY MEBOTIETR R0 SPRE Bag ey RIFD9E dgyiee and

seconfi@yloashdaiadwvherainytbpepaylaad data Moay hud Briappeacthtosacond esgaodingvice
XML Iistﬁ%ﬁéof the spreadsheet data. Payload data is described more fully
may SERiB P bitH PRIBASHES PEBYY AN TRATBATOSE i RIS AT e

spreadlinersoiivigtevice 19ontay teothpriviemasyndey ided dasoribededasveswiifle database file
refere{iﬁzb to the.sgrﬁadts eet storage unit . 109. The m p:#)ir%%gnit 106
or a5 & SRR FORR B3R RS WA UG HRRF 8T TR Y86 and the
payepdydeid ¢iarageagnitidit 3.1 7 kemmaynpvagi vt d@héssanfibe resbpiita unit 106.
hardware and software (see Fig. 2) appropriate to. perform tas nd provide
The p%glgg\g%?%ssta%%gﬁjﬁ%lﬁ oﬁl\ Iﬁgy%‘eg%ayloa% ({atg, Wthereu}i) ?he payloa({( éa?a mgy%e mapped
to a corresponding XML list 112 of the spreadsheet data. Payload data is described more fully
below with reference to Fig. 4. The payload data storage unit 115 comprises a memory device
similar to the memory devices described above with reference to the spreadsheet storage unit
109.
The mapping unit 106 communicatively connects to the spreadsheet storage unit 109 and
the payload data storage unit 115. The mapping unit 106 is configured with hardware and
software (see Fig. 2) appropriate to perform tasks and provide capabilities and functionality as

described herein. The mapping unit 106 may be adapted to map payload data stored on the
payload data storage unit 115 to XML lists 112 stored on the spreadsheet storage unit 109.
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described herein. The mapping unit 106 may be adapted to map payload
data stored on the payload data storage unit 115 to XML lists 112 stored on
the spreadsheet storage unit 109. In operation, the mapping unit 106
receives spreadsheet data from the spreadsheet storage unit 109 and

regelpemnay|ord HaipifloththeoparieackdaipatRIREE d4RitildR tHd8preadsheet storage

readsheet data may include XML lists 112 that may generally be defined

S
unit 185 P rs6p wsaotdidatdiaratiadanlaadfale seIRFRNE. Hypidhfsraeadipect data
may iReAMBX SAICH X ad DIHNAARE defeddtl Mo deliRlsls sPaY:Rup SMTRIBY Astororetad to

or constant value, while mapped fields may be defined by a "path” or

herein:gg,hoelmgydy ib%e ik, arie happhrgaliiats Aiayammcde RlGineddipdignay be

defincBRIR RHELRI 0PI AR: Jal SO B PRI FRIIOAS, Bt NACEBY) frgmithesr
payload data, whereby each node ,mﬁygthen be mapped by the mapping unit

“pointggstaPaxidale xIie narpine wié HGspmg tilire Tselisidpabiin Sariae list of
nodesf{e@, tesniariRad-gaiadas al thafieloigewiiHiatheXPpAktist Hhe by HeHmyivgtR node

ath from the nodes to the desired fields. In an alternative embodiment of the

may then beipaRpeA bR YRR UL AR8 AR iRee 138 RVthdiStdpriGhsapaLpe unit

106 nigyeshagn B dhatomaldeaadagtesdaddisnlae drldde aHiser AR MeCsivE Mser
input. The user jnterface 118 commél\%atively connects to the mapping unit

followjigg a-path from Ao 108 IS BroVi tnapped XML lists 112 to the user
inteEface s vehiaiboaay elisplayidpeesrap pRdnivik, istsdhbdithifRivseevidea 03
display (not shown). Qne skilled in the art will recogni etagt the user .
furtheg Gapaprises AISCE I AES HHet4h HayaPRAdaRtes B TR R A AL sgeive
user iﬂipaté rgn@esﬁﬂt;mﬁ;ﬁ'weplesteommaﬁec@a%p}%h ﬁMi?aH@mdM@@nparWhe
embodiment of the present invention, the user interface 118 may comprise a
DR LRy P30 APBER] SN 0 b ST (o, (A sy g may
displagafpigappRiE MM Ivedulg scothenashing mnaispeiiomdthas wayformnéskilled in the art
) redetermined tasks, which instructiqns may be executed on.a processin
will 0 i e R T S MO 63 HED g ments dnd
formaneindkapniadaeerddla fampaciitatingre eoinplinicaiidiz fii@tivin e camerumipRiion
b evice .{Jéotﬁ&to a network %L24. he netwo# ingeﬁace 121 commu}%icati e(lf/ |
emboUIFL RS ARYRE TR 168 ShdPLHa 129 THEPphG Ritfie 1682
touch Ruayeprovidecmappediotivdelists, hid inihel soatvrapkisatpriaean Alodwlicbrmayhine
r.ovidtﬁlﬁthe ’@jﬁﬁ? XML lists 11 tolgnot er communication device within

IS RETSERNEPRARELHAE: PR IRUMGHMLY B 2 hEMiGHARE on 2

procedhinvgCenisAeh. as a network interface card or an expansion card of the
C%@H}ggﬁ%ﬁt}l/?ﬂlg%\élr%?m]ig%h i(brlc e\f/?géliltagersﬁgf lc’:](r)]r%%)trll\glet% %%P\’var ninterface 121 for
facilitating communication from the communication device 103 to a network 124. The network
interface 121 communicatively connects to the mapping unit 106 and a network 124. The
mapping unit 106 may provide mapped XML lists 112 to the network interface 121, which may
provide the mapped XML lists 112 to another communication device within the network 124.
The network interface 121 typically may be a hardware device, such as a network interface card
or an expansion card of the communication device 103, which facilitates connectivity between

the communication device 103 and the network 124. Although not shown in Fig. 1, the network

interface 121 may comprise a radio transmitter and receiver which enable wireless



10

15

20

25

30

the communication device 103 and the network 124. Although not shown in
Fig. 1, the network interface 121 may comprise a radio transmitter and
receiver which enable wireless communication between the communication
device 103 and an access point (not shown) of the network 124. One skilled

commifintiogt R BAlWESPARIZE HAIA ATk A4 DPIGRI N CAPRE SR 0t shown) of the
infrastructure and facilities appropriate to connect a group of two or more

netwoghdgdunication devices 103 (including, without limitation, a plurality of

SerMe ik Mlealianhdamicas) ruehi e NRivO He stk Ao PRSI eBHisYies the3,
and servers may be configured in multiple topolczgies including, but not

infrasfiytate 1 ATIBISS, BPFRIG BEHOGRARMS, SRR, & RERASHRQS4,0mmunication

devic&OIORURIGadRNE deritr Ldianensayris My L ReadhcHairdelizes) aSuch a
belonging to a particular architecture including, but not limited to,

netwogle 4 240 coBuPBRIcREAY dENEs Lchid arasTsTRaYRawRawadiautintfolormosics

includdgeClagsibedhitdheogsadrpyisatineatipnRiiie ROMRYNicasiadRavices 103
or servers and the types thereof For example, a network 124 connecting a

com ftgn &Fxt%ﬂaﬁ%eﬁg%ﬁéﬁ%sdp%h?e%oﬁ&éwaeﬁ%%ﬁﬁaﬁé‘fel%%&fﬁ%mgrpaﬂicular

architSétaleagalvithily Sobtileingnite d efepre-te- peendpeBbArsa e tiyehkdb«HN: ifTthe
comé:uter syitems are |located farther apart, the net\;rork 124 is generally

networkrd oeb ey Additionadhnbs £ rsttlisOpaGc G iRRtHacHitr Rl gpmmunication

devic&OIOPWEESYsiens aie tpsaleskwihirFarsniieglgeogcapbital areansetthas plurality
university campus or military estahlishment, tge network 124 is referred fo as

of corypULgh SRR AT ERNATK (EAT PP Al I et L) StetHE S Kihet Rt ding. s

referré@agethes WihinR Ly @oRWDANE iTehiyedmbldeissyefefiedrtol@sitéd farther apart, the

metropolitan-area network (MAN); and if the co r systems are )
et ORGP LSS WA Ot A BT PR A o s PP gt A the

compiteMg«téan nrivwetke(HAMInQ@NEskileddarititianl Wilaretonnize dRatersity campus or

...._connecting communicatively may include or require any appropriate type. of
milita g o B TSRt A Tt B A A RESP s 1 the
compuielygingmbutenainivited toganalodtdigitalynsiadendiwireiessk 124 is referred to as

communication channels may utilize, but not . . .
gﬁi esga ewwthln

communication channe uc
o met R HEA . RO LS o RATHer ARG Sy P S e
a user_cmhehfe,cﬂlliéi astandkmedia. Mkﬂfe&evwallmmbad&met@@ﬂdﬁemmse nt
R R iR Sl X peend o
requirmayykppepdmithipeabé coopetaiitiier ithedritidircaich dheseioneithepressignals and/or
mediai ?XSQH%%,I%&O&OI![%% e&%&%ﬁaf&?@é‘ﬁgﬂ \ixrlllr)é Ell_l’id wireless communication channels.
Such communication channels may utilize, but not be limited to, copper wire, optical fiber, radio
frequency, infrared, satellite, or other facilities and media.
While several embodiments of the present invention refer to XML spreadsheet data,
XML lists, and XML payload data, one skilled in the art will recognize that other types of data
configurations may be used within the scope of the invention and, therefore, the present
invention is not limited to data configured in XML.
Fig. 2 displays a block diagram representation of a computing environment 200 and

computer systems 210, 280 thereof which the present invention may utilize in accordance with

an exemplary embodiment thereof. The computing environment 200 and computer systems 210,
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Fig. 2 displays a block diagram representation of a computing environment
200 and computer systems 210, 280 thereof which the present invention may
utilize in accordance with an exemplary embodiment thereof The computing
environment 200 and computer systems 210, 280 thereof represent only one

280 tHR¥SNRIBrEf SHHIBRIR COMPMINSrRNVIIRABIBRBhHH O BIRUS RS e datgher

practice of the present invention and are not intended to suggest an

( Yy .
systenpiesfBh RIaCHS %98 LEdPESERUSY BHiRRRO AR bIisRdRd &P BB N SHimigation as
to the (R SOBTRIMEES SYSIQNEALY 028R R dMRIPrelse RS haviRdaMp GePENIansy 0, 280

requirement relating to any one or compination of components illustrated in

be intgrreled AdraMMEt Y CERENSATHD ARTEALBBIBC M &RIRENE EhaRNPBE Urferbinaion of
compdhghiIRIRseaRIAtiINURIEIMIS ARerakipaahy Ehvikomacausoother general

purpose or special purpose computing system environments or

coMigsratiuldepresteadant kRO RIS CBRmERIARiS ARt aRa] gyith numerous
other SOMBRIHIGDESIEMBeERVFODRRNISHPRER scapfigeiationménal spayiRurations.

propriate or suitable for use with the present invention include, but are not

a
Exarmplgs gl ¥ ISR BRI T ERYERS o R R H P QA ments: andor

confiARMRES, UKD OREFHRbSHSLE BISUItBIe PHRERS SPittbasast GxataMensdhtdR lude, but
rogrammable consumer electronics, netwc(ﬁrl%ﬁ)ers nal computers,

boxes,
are n%ﬁ%@ﬁﬁ&t@?&?%iﬁ%ﬁ‘ﬂé%%%@%ﬁ%ﬂé@ BB RP ORADRRients
multiphsfelicluga amy, ahitie b ove GYBEedS Pitelavi cestap sbils, e gldneniigseidsumer
invention may also be described in the general context of comprising,. .
el D X RE BN ST Eh S SR ST TEHA HRSR RO TSy s B!
complityng 6avipMiaEnsy sienndheRena! v e atvernattiasintlvite soatings, like.
programs, programming, ohjects, .compopents, data, and/or data structures
tnEEHBFTS A B EA PALRNE e ASRAHRRH Bhbbe SR ALSIICK RRANSRES e

comppkesertinyeRtiarmaiohs piakticgddpraistibdtec computinguerivirpamaniaiter

whg\rﬁe taﬁ@s are performﬁg by r%Tﬁote rocessing devices that are Iinﬁg
SYSteIh TGRS0 RIRRIATRARBHE FRFBHKS 19 A Br& B ORY Eo Mo STHY BN SRIRE
comp@iegradnratidies daayshactocatachipdtthigeatiandrericterdaipRutensparagelar
b media, including, without limitation, in memor.)éﬁsé\tora(ﬁ‘?e o%avic§s. With.
abstragl 3t fYRe éﬂége DRI YRKBISY, R BURHY SRACS I UE0 SHRRE M sent
envirdiventiowheciuads argeesiahpd posencomprivegsiavike iceshiadfiarre loiled through a

computer systen?(z 0. om%on‘%ﬂts of con%puter system 210 may inglide, butb
commumGEP R 28" 'a}Br% LU PSR R e SR T Hh B Z36! Qg ACs may be
locategdyistbobles a2 2h dhamhoauipdespuasicus gystaediepimgadmigisaithtuditignition, in

system memory 230 to the processing unit 220 for bi-directional data and/or
memoﬁ'}{/sﬁﬁrcat%n CVICES.

With reference to Fig. 2, an exemplary computing environment 200 of the present
invention includes a general purpose computing device in the form of a computer system 210.
Components of computer system 210 may include, but are not limited to, a processing unit 220, a
system memory 230, and a system bus 221 that couples various system components including
the system memory 230 to the processing unit 220 for bi-directional data and/or instruction
communication. The system bus 221 may be any of several types of bus structures including a
memory bus or memory controller, a peripheral bus, and a local bus using any of a variety of bus
architectures. By way of example, and not limitation, such architectures include the Industry

Standard Architecture (ISA) bus, Micro Channel Architecture (MCA) bus, Enhanced ISA
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communication. The system bus 221 may be any of several types of bus
structures including a memory bus or memory controller, a peripheral bus,
and a local bus using any of a variety of bus architectures. By way of
example, and not limitation, such architectures include the Industry Standard

(EIS A)ISIIBGHES KISAoRus, RER G ARESIiAEhIteHER) (M RUs EPOFREas
ISA (EISA) bus, Video Electronics Standards Association (VESA) local bus,

CompgrenpBNpitaraet dridoRentiiftatsodmesmpE oy ¢reanie b known as the
"Nezzanine Rism 2¢ompriansiRiraLS 4 A dveicalbcnades RambRiyelia.

computer-readable media. Computer-readable media may comprise any

Compyiesiiga ble sdiRdb M BeTtcavs Ao ke e ot SPay Resa 6854 bY» read
from, ©PRWEUE BYSieIBnEhdcaRrdsiBaYyINekdeRathindlatisand damvolatiiBonvolatile,

removable and non-removable media. By way of example, and not limitation,

removablg b PoRsLEaaRTa T aRe hall R SYAD RE S oMot B! FdfacaiRputer-
readalSle MR IEAJID MSEHE coRPIReitefosies agelm efifctiaiMder Ah Mel@tle@sdputer

nonvolatile, removable and non-removable media_implemented in a

storagg, medliA e b LT REY HEH L G RO RS AR ERLA aagdm-ﬁeﬂwggam@a

impletiShiteginAsy datthstpda QURKIWES fOF WAl HOEIRes BN aMSs computer-readable
programming, or routines. Computer s%orage media includes, but is not

instrugHoRsg 2 rR K SERESMERSLEENR, HOSH FieRTORABIS RIS HHEHIREy Or routines.
Compliashpelegy ddriadthddigibak Ve reatim lisks (RXD), ®OXner OPRCAVIJBKsh memory or

storage, magnetic cassettes, magnetic tape, magneto-optical storage .
other IGRAE 19f BE LRSS gg%ﬁa]o‘(ﬁ@:a a&w&agg%@g& QETCRRUGH i) storage,
magné&ibeasnacisimydnieic iy, ifadsetd lopsiarestbe gesiadel) iorpadiondasidsysirigd or

may be accessed by computer system 210. Communication media typically
R ARy e TR R R e o
infornfagohllgsd wkagr s beragkasem sige Smpatting st Mo d0bkteshd Al isighaldia

. ch as a carrier wave orq;[ er transport mechanism and includes a

vpically SR i

n
RS FOIVRNFFER DY IOR, STt Btﬂéﬁlcéﬁﬁsalprr%rﬁﬁ’s%ogi‘&ﬁﬁﬂ
progrdhat pagenentngoraaftiitchasaatelisiies dataoighargell 48 sughiarwanner other
as to encode information in the signal. By way of example, and nqt limjtation,
trans B RO AT A IR LR T A WIS R B gHated data
signaltireeinyusibaainthechiano@norwicetestitingdaia sudkias atoushangyd, imbiavied manner
and pther wireless media. C inations of any of the ahove are also .
a5 10 RO R S0P oA T ST e e Terptigacon
mediadd0linkekidés ¢ ampatendiasage inpddietwotkefainofwitatite ardtamn, and wireless
nonyolatile m such as read only mem ndom

media EAE NIy AN S R BARTE PR Sy e (g ofthe
abovecontdiingethéedagithin it e flead fivaghibe-readable media.

The system memory 230 includes computer storage media in the form of volatile and/or
nonvolatile memory such as read only memory (ROM) 231 and random access memory (RAM)
232. A basic input/output system 233 (BIOS), containing the basic routines that direct the
transfer of information between elements within computer 210, such as during start-up, is
typically stored in ROM 231. RAM 232 typically stores data and/or program instructions that

are immediately accessible to and/or presently being operated on by processing unit 220. By

way of example, and not limitation, Fig. 2 illustrates operating system 234, application programs
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transfer of information between elements within computer 210, such as
during start-up, is typically stored in ROM 231. RAM 232 typically stores data
and/or program instructions that are immediately accessible to and/or
presently being operated on by processing unit 220. By way of example, and

235, Jieddivpiatian nfoldl1&sitastratas RN At et YSIE MidfRp MiCRURR R ROR8ME 232, in
235, other program modules 236, and program data 237 which may be
whole, QiR inf RAMIZS 201 ™Ehole or in part, from time-to-time. The computer

2 maynplaer nCERPHGY femAvairinemicasyable rMaRiBIn IRt nvolatile

computer storage media. By way of examlgle only, Fig. 2 illustrates a hard

compyfi ke B tharte At PO UPNARY Yo H8nArEYTAEe: Rtvlrkieive 241 that

reads a@ngticrmadiansnnaaoesis diskHlioraiEdhathrtieaddifaMmaEMEHegitR arive 251
remaqvable, ngnvolatile magnetic disk 252, and an optical disk drive 255 that

that readsdeomy A B iR se PR AR G AIBY Hafilfomira disidisk sk 286 ayeRtigaldisk drive

255 tHaQ REM-eh ethaiteptcalBiesiabnehVemENANEHA0 I RPEY G, as a CD ROM or
volatile/nonvolatile computer storage media that may be included in the

other gRUGAIAFY BomHRATHGRANAHIHERE 00 AR fuds Bt ARe g litfitageiter storage

mediafiRgheticlape RARIaHee bashprainennpariiy digitehuensatie disksicdigitalre not
. . video tape, . solid state RAM, solid state ROM, and the like, The hard ,di?k_
limited {0-emeneliqyAReIRF tine st fles%ys%ﬁ%%n%%}gamrm%%@%‘@ digital video tape,

solid igte-reAMayVaklld seepRONNIiRGR Eueh BicRted Aok Med i @gnllE diskhected
drive 251 and %B;ical disk drive 255 @re typically cogr‘rflecte to the é%ystem bus
Rt

to the 5351e P RS el AR MR MR R TSN RS SUD=, sl &) and

magnéildidk bri2e2 angrihejitrss dairiéthepp e Fiarage Inadiadbsciayg abavas 221
b and illﬁztrated in Fig. , provide storage of computer-readable instructions,
Y 2 TR A0t SRS Hrog %HHEI’%&DF&% rams, programming, or routines

foTigoarpueter sy stem X0add fhigr dsJosisedovpigntardodigi dibda2dtbdtbed above
.Jllustrated as storing operating system 244, application program 24@, other
and iR e S B LS B Ao o DR 0 By e AGictures.
prografiamedifiles, pedfasapeogeaaimifierent oo parading gy steRIcA32 ] ApPlicagon for
rog;;m , 235, othleér pragram odultes.236, andIPrg?ram 2 %a 2% :
exam}%ep ﬁr%s Yh44 é%‘bﬁ?&%ﬁ ATOGTER D IR HEF By % afPRRGRipagPrograms
245, o2dé, mogrpiiogradal ekalal @Ahnd e qiven dlittezant Norhdes theltustrapeibads afag cither
minimum, they are gjfferent capies of o tin stem 234, applicatio
be the N QAR OB} S RSoO1EE 230: IPRIERGP PS5 AlfIgEprogram
moduleag3enterdqooynandstandinfopnation Bytocoo ¥l tepsicateon 2radrihtodgh other
connected input devices such a eyboard 5%2 and pointing. device 618,6
Pz e I R A e P A B RS e e ot
minimnpythey are different copies of operating system 234, application programs 235, other
program modules 236, and program data 237. A user may enter commands and information into
computer system 210 through connected input devices such as a keyboard 262 and pointing
device 261, commonly referred to as a mouse, trackball or touch pad. Other connected input
devices (not shown) may include a microphone, joystick, game pad, satellite dish, scanner, or the
like. These and other input devices are often connected to the processing unit 220 through a user
input interface 260 that is coupled to the system bus 221, but may be connected by other
interface and bus structures, such as a parallel port, game port or a universal serial bus (USB). A

monitor 291 or other type of display device is also connected to the system bus 221 via an
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devices (not shown) may include a microphone, joystick, game pad, satellite
dish, scanner, or the like. These and other input devices are often connected
to the processing unit 220 through a user input interface 260 that is coupled
to the system bus 22 1, but may be connected by other interface and bus

interfRIEUSHES SYidbanecRatalielnorh SRR PRIHIR AdHitversal etass{deR)210
A monitor 291 or o_thergpe of display device is also connected to the system

may afosinelydg SthRr petaphscal QufeHtls HeAtew-ihas 1RSI A AumsBY which

may HOEMMRICA HireRBPaes sy steRtidhkPaImayralse Jpslude other peripheral output
devices such as speakers 297 and printer 296, which may be connected

thF86 GRARUGHBYR R EFE IHAICd D B SR BY Syt D& b g tional

comnﬁﬂﬂﬁiﬁﬂ%@lﬁ%\ly&[Kﬁ&@fw&%meﬁ@ﬂéﬁiﬂﬁ&&dgﬁﬁi@ﬂéﬂyﬁ@m%ﬁﬁgerlremote
connection links to one or more remote computer systems, such as a remote

compYSHYStER Sy e S g6 P CRURRSE CBiTBtE Q%ﬂrﬁ%@eﬁ%m{é%"ﬁé%‘bﬁﬁpwp

compGRMAURTeAdoRiRREAMPURT ach SEVVEE POMPHEEF dViRYISF othBE WK AGreBvork
eer device or other common network node, and typically includes many or

node, P RE NS S RE- LA SIS o S LR B B2l 2 s, omputer

systerd2NOUgIhenph MM MeBH ) 88rde\deeic: 83 Phresmaie: cCompuliar ssyaiem ) Qs
has been.illustrated in Fig..2. The bi-directignal communi(;atij(;n connection

been ifhytrafadittEdeirrighe DindHiFAH I 1O CAMPEY FEARB ACIRRTHP D PRl P RIGHRddn Fie- 2
includ@rgaobetwerkndMAN) @ 78NhaY mayd alsadinglud 8oiek NBIWBIKS7 Sueh may also
etworks are commanplace IE offices, entergise-wi computer. networks,

include LRI e THEHASVITKS A E SRR AR LT ctBIF RIS Rifo o mputer
netwolike, Gafmapute sy siemzetconnects to the LAN 271 through a network

interface or adapter 270. When communjcatively connected to a A@I 273,

() RS RN SO PId B D PSP O HeSRE s
the LA&Stablishioggh eorsrdricatianbolsoxeipise MANNVDES, suthas dheviliesoshected to a

T odem 272, which may be i ern:#go external, be connected to the
WANG B TR TR S0 AR A E 60U o ApHoagens for
establizigiabanismnltnéc atdy diike ohven vikoMmen R 13 agkansiediiesdepiCiedredative72,

. .to the computer systemai 10, or portions therepf, may be stqred in L%e remote
which Bt B BT @ R ST S o LS AR A ROL R b g mput
interfile X6aties teeote pa@piv@tiaschiagiamm280eagoiksttlung i mMesmo preierag@odules
debi tdg-viée 281t' It will be %fgrec%ategslt[@lat the netw%(r%( cgmectilg)ns shav.vnsﬁre ¢

Pl SIS A STHBP W ans 6 estantERMY A bInGh elu8KE “soimhitAftQirdmote
memdiflkstoeigedey the 23mBytersyody-benpiednfigotdicisptays Ripsuldnstade remote
applic%?g)rr?%?géghqp 2 %Oa(sj fresseéler?gdlsnhgl%}n%%as{gggg Ige%l%e 281. It will be appreciated that
the network connections shown are exemplary and other means of establishing a bi-directional
communication link between the computers may be used.

Fig. 3 displays a pseudo-code representation 300 of spreadsheet data including a
spreadsheet list 112 in accordance with an exemplary embodiment of the present invention. As
discussed above, the spreadsheet storage unit 109 includes spreadsheet lists 112 that may be
mapped with payload data by the mapping unit 106. In an exemplary embodiment of the present

invention, the spreadsheet lists 112 are configured in XML code and, therefore, are hereinafter

referred to as XML lists 112.
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spreadsheet list 112 in accordance with an exemplary embodiment of the
present invention. As discussed above, the spreadsheet storage unit 109
includes spreadsheet lists 112 that may be mapped with payload data by the
mapping unit 106. In an exemplary embodiment of the present invention, the

s&ad §P@\ﬁﬂg§t§1§{%&ﬁrﬁ)%§9 %%MM&&QQ@M}O@E@&W@L H¥Fhsmission, and

i hereinafter referred to as XML lists 112. XML provides customizable tags
interpERaion M it eHeDaB RGP AR Y issmiSSio Ak idled IThtes srotutibreenships that

XML hetveenidpidratibaafsysiemezantaskilie i ihe-a8 WL £ pieeithata XAdely-
is derived from standard generalized markup Iagﬁga e (SGML) and provides
accepledy e, foartas hos dhesea fgHTmsion P e Borfighs: n%Méat%g.Sc,aé%?awﬁmysed

withifaQfo it 6AOMARIRI hiFERNEIIMm v RRUTBAN DS Codshat indicaiad gviiiee

portion of a document or code should be formatted or interpreted. XML tags
formatfrd grmtenprpistie S M el e Hie M mrgedandrinciificehbrsinpige fagand an
endin®eGNMRG BagiiniaiaR /RFaseEpechh e dag, RamenRaWEan eles$etRanan %) and

and greater than (">") symbol. The ending tag is usually identical to the

greatep LA irg k 3y RXe pt #A 4N UR 1S IREEHRAI SHRBIOHEe hedpa e 438 Abesar that

after tBEERRS(tMah S@RIaMPiehandinetiimikaiansthe ranga eigaeple3ORIRAMGItation,
with a "<range>" tag and ends with a "</range>" tag. ﬁkll of the text or code

the ra%%%ﬁ?@???ﬁﬁb%@?ﬁmﬁg“@%énéé@gﬁig éﬁﬁﬂ@eegﬂam& 8/rafigRs taffhal) hat the

text oHiGIPIRIGELaS thabfithmpangalemant 306 (N eirlsipecifiealbe-Figgdnay be

, dispgays a poﬁion of an XML spreadsheet (XMLSS), which describes a

interpEriPd A3dIEE? WBFKBBE% ClRBIERIRG the XML list 112 contained therein. The

enrelpaentaB3 (803 diepliys@iomibstdl an XMenipye)ddpee sEMS 8Singlech

descri ML list 112 within the pr.eag’sipeet d%@{t}%ﬂ\f@list 112 be dsjqned
CSCIIRGS £ GROTAS SHEONIAT oSl gd e LR riRP B FEpRsEE e AR TREY
elemeXD3igt. &1 2ihedirle elgment. 3lah3ddEpegntstisidzle XVfieldst) Dheithin the
ield eleme -ﬁ.lZ herefore, represent the columns resultin (gom

soread B 1 DAoLl AL SAHCDA EEBY AR LGB TR0 i felds.
whichfiglg, bayepecaltidatati ok Mapped.1 A baloe| atad detdemey ba deflingd.py

either eﬂ‘ti{o myla or a cqnstant g%e. apped.field may be defined by a . .
<Ml (GHHE ol B o A S Loy 1l e e Py S o esuling
from tlepriegpiiige fipytoxdatisiolth? Xvitheixpelth elahtentppiaBudd96Go(e.g.,

<xpath> ... <Ixpath>). The entr elmntg‘fm Iso haye atfeangie..

iR R Rl G GO T
formukpathn elemant F08A. Ahaapelkd Haldinag beldétiecddatia POBRINO Paiddhe data. As
showr? pnt %583151 aai?gdtgzﬁke;garg b%hr%eg)lflclelsgr?ttgdtlcr)l ?h'?:%'&/m list 112 by the xpath element 309B-
309G (e.g., <xpath>...</xpath>). The entry element 303 may also have a path (e.g., sometimes
referred to as the “root path”) and may also be represented by an xpath element 309A. The field
path is a relative xpath 309B-309G to the entry path and, therefore, the full path to a field
requires concatenating the entry path with the field path. For example and not limitation, the
field path represented by xpath element 309C of field element 312B is “DEPARTMENTID”.
The full path of the field represented by field element 312B, however, requires combining the
entry xpath represented by xpath element 309A with the field path represented by xpath element
309C and, therefore, results in a full path of “/CORP/DEPARTMENT/DEPARTMENTID”.

11
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requires concatenating the entry path with the field path. For example and not
limitation, the field path represented by xpath element 309C of field element
312B is "DEPARTMENTID". The full path of the field represented by field
element 312B, however, requires combining the entry xpath represented by

xpatiriemenl 08 b & figith RaFhrieRraseniest ByHRatH parh3Qd6ut not

and, therefore, results in a full path of

limited tooRBEPARTNIEN BEPKEST v (Tibs daridehiariortype Bax e dteeesented,
as shoWH iR maricuphAataQpsefiniian1ypR -susih asishil Metekaniiad 480cStHBAath or

variable, or an integer. A field's data or definition type may be represented, .
definigens RRR ARSI BY éﬁl%&t%é%f&ﬂ%ﬁ%‘fgﬁ%ﬂ%ﬁe@gﬁng‘?%eé%?ﬁb@2B is

«gTRBY@Ve, the data or definition type represented by xsdtype 315B of the field
represented by field element 312B is "STRING", One skilled in the art will

recBy sioted, 4t the Wﬁ@ﬁ%ﬁ%gﬁé%ﬁ%ﬂéﬁ Hmasks ronfigured in numerous

arrang¥HRNBEINE Mis YOShipAYeGOABEE I HaliRtymef figlds ardpathslyAgrossiediVheet data
. . the spreadsheet data displayed in Fig. 3 is for illustrative purposes gnly and
displaE e 5 LS DR BRESb AR TSRS T A 5a5Pg o the present
invenfdggudo-code representation 400 of payload data in accordance with an
exemplary embodime({wt of the present invention, As discussed above, the

phifodd BRIAYSBRGRICHR IS RRIERIAL P00 BaYLl a3 BECRTdppsEh an

exemArk Mhbistihtat e prieadshestdatalddissuexenptany, arpadicaantef fheage
.. present inventjon, the payload data is configured in XML code. Payload data

it 1R EEH GE O DA REH IR BERTILE P LA Bec - HE DML 8 o

In an AcsHpUINgbmbadiprinsodafinpe dentimxdvitidistiAd gayiayCaite isteotdidiédtagy ML
ithin the payload data. For ex le a ot |imitation, the payload d .

code. Hag R e e R R b AT IO P e it
112. hepdiond elemenisiéifedRta MY 18t 412 bl Sooshauve i ML Aags within the

1 c(gr espond to the full field paths shown in Fig. 3. TABLE | displays the
PaylotEfation between the full field paths of Fig. 3 with the payload elements of

Figorde XAz apRPIERARM VG DA /ENAMbR & C@RRp IsIHdRAREMEMEtes to the XML
lst deANILFe 2 More Spect icalty, fhe pasload elements 403, 406, 409, 410, 412, 415
shown in Fig. 4 correspond to the full field paths shown in Fig. 3. TABLE 1 displays the
correlation between the full field paths of Fig. 3 with the payload elements of Fig. 4.

/ CORP/ DEPARTMENT/ @NAMVE

<CORP>
<DEPARTMENT NAME=“ ENG NEERI NG’ >

</ DEPARTMENT>
<DEPARTMENT NAME=“ HR’ >

</ DEPARTMENT>
</ CORP>

/ CORP/ DEPARTMENT/ DEPARTMENTI D

12



</DEPARTMENT> </CORP> /CORP/DEPARTMENT/DEPARTMENTID
<CORP> <DEPARTMENT...>
<DEPARTMENTID>1001</DEPARTMENTID> </DEPARTMENT>
<DEPARTMENT...> <DEPARTMENTID>1002</DEPARTMENTID>

</DEPARTMENT> </[CORP>

%RP DEPARTMENT/MANAGERS/PERSON/@NAME <CORP>

Eﬁ\l N7 SVANAGRRSENFRERSON NAME="JOHN"> .

</PERS.O.N> <PERSON NAME="PETER"> ... </PERSON> </MANAGERS>
<HDERPARVEMENT> <DEPARTMENT...> <MANAGERS> <PERSON
NAMBERIGRREY"> ... </PERSON> <PERSON NAME="PAT">
</PERSQiPARIMNAGER SoErIR R MENT> </CORP>
/ICORP/DEPARTMENT/MANAGERS/PERSON/PERSONID <CORP>
<DEPARMAENT...> <MANAGERS>

</ CORP>

/ CORP/ DEPARTMENT/ MANAGERS/ PERSON @NAME

<CORP>

<DEPARTMENT. .

<MANAGERS>
<PERSON NAME=*JOHN'>. .. </ PERSON>
<PERSON NAME=" PETER’ >. . . </ PERSON>
</ MANAGERS>
</ DEPARTMENT>
<DEPARTMENT. . . >

<MANAGERS>
<PERSON NAME=" COREY” >. .. </ PERSON>
<PERSON NANME=" PAT” >. .. </ PERSON>
</ MANAGERS>
</ DEPARTNMENT>

</ CORP>

/ CORP/ DEPARTMENT/ MANAGERS/ PERSON/ PERSONI D

<CORP>

<DEPARTMENT. . . >

<MANAGERS>
<PERSON. . . ><PERSONI D>20001</ PERSONI D></ PERSON>
<PERSON. . . ><PERSONI D>20002</ PERSONI D></ PERSON>
</ MANAGERS>
</ DEPARTNMENT>
<DEPARTMENT. . . >

<MANAGERS>
<PERSON. . . ><PERSONI D>20002</ PERSONI D></ PERSON>
<PERSON. . . ><PERSONI D>20003</ PERSONI D></ PERSON>
</ MANAGERS>
</ DEPARTMENT>

</ CORP>

/ CORP/ DEPARTMENT/ CONTRACTORS/ PERSON @NAVE

13
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<PERSON...><PERSONID>20001</PERSONID></PERSON>
<PERSON...><PERSONID>20002</PERSONID></PERSON>
</MANAGERS> </DEPARTMENT> <DEPARTMENT...> <MANAGERS>
<PERSON...><PERSONID>20002</PERSONID></PERSON>

<CO?P>< Loo< > < > >
</IMANAGERS> </DEPARTMENT> </CORP>
ICORPIDEPARTMENT/CONTRACTORS/PERSON/@NAME <CORP>
<DEPAREMENF0Rs<CONTRACTORS> <PERSON NAME="DARREN"> ...
</PERSON> </GEMHTRACTOREENYDERAREMENT> <DEPARTMENT...>
<CONTRAGTARSrsPERSON NAME="DENISE"> ... </PERSON>
<K ORFRWCTFORS> </DEPARTMENT> </CORP>
IGORRIDERARFMENT/CONTRACTORS/PERSON/PERSONID <CORP>
<DEPARTMENT...> <CONTRACTORS>
<PERSGNNRPERSONID>20005</PERSONID></PERSON>
</CONTRACT@|PEB§O\| NAVE=" DENI SE” >. . . </ PERSON\>

</ CONTRACTORS>
</ DEPARTMENT>
</ CORP>

/ CORP/ DEPARTMENT/ CONTRACTORS/ PERSON PERSONI D

<CORP>
<DEPARTMENT. . . >

<CONTRACTORS>
<PERSON. . . ><PERSONI D>20005</ PERSONI D></ PERSON>
</ CONTRACTCRS>
</ DEPARTMENT>
<DEPARTMENT. . . >

<CONTRACTORS>
<PERSON. . . ><PERSONI D>20006</ PERSONI D></ PERSON>
</ CONTRACTORS>
</ DEPARTNMENT>
</ CORP>

Table 1.

As shown in Table 1, the department name elements 403 A, 403B correspond to the full
field path of “/CORP/DEPARTMENT/@NAME”; the departmentid elements 406A, 406B
correspond to the full field path of “/CORP/DEPARTMENT/DEPARTMENTID”; the person
name elements 412A-412F correspond to the full field paths of
“/CORP/DEPARTMENT/MANAGERS/PERSON/@NAME” and
“/CORP/DEPARTMENT/CONTRACTORS/PERSON/@NAME”; and the personid elements
415A-415F correspond to the full field paths of
“/CORP/DEPARTMENT/MANAGERS/PERSON/PERSONID” and
“CORP/DEPARTMENT/CONTRACTORS/PERSON/PERSONID”. In an exemplary

14
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</DEPARTMENT> <DEPARTMENT...> <CONTRACTORS>
<PERSON...><PERSONID>20006</PERSONID></PERSON>
</CONTRACTORS> </DEPARTMENT> </CORP> Table 1. As shown in
Table 1, the department name elements 403A, 403B correspond to the full

embodipidRAMRE PeQRRRVEROR TNENTQNAME thadepammentisdelppanisield is an
406A, 406B correspond to the full field path of

attribuigs tyRits Hiep ARy T/ B BPA Ratindeates it therlsld amelemsaknidus,

“NAME24-4d 2rrikespond ta tiEMuNTEI PRI AEd by the path
"/CORP/DEPARTMENT/MANAGEBS/PERSON/%NA,I,\/IE" and

ICORIEDRMBEMARTIEN DEONTRIC RERS NAVESMEYhe

“DEPREsMNENate manthc4daHyihe pAAMASORMIDE tARmliNG path RITMENTID”.
"ICORP/DEPARTMENT/MANAGERS/PERSQN/PERSONID" and

"EHRBIHEPRRMENTICeREHZECh e ARREEINB R SORAPC gt may

depen@Xsioplesyfembedinest @i theipresant IRwentas the "/@csimiolstie pdialhd data
ath indicate that the field is an attribute, while the "/* symbol in a field path

P !
represifichied hat theCHA T 2tk  RHARATESTHES AUdGiER 5 R GRS BP! the present
invenfiEPARTMENT" as indicated by the path
"ICORP/DEPARTMENT/@NAME", while "DEPARTMENTID" is an element of
g &Q}Pm%?b‘lj&c%%m Bg%%ﬂata n accordance with an exemplary

embodHEHR B it HARIVIRNHRIR P AR pAFINAd ata QRpIskitEDh IPihe asdaniBles the
ol R i ntaraton o U avad e ey RN v
specifitaldy rERresanteehishie KidsafohidusifatadpistnesasioniicRNshtoes fetdpfidsheet
s (RS ST RSSO e, i o dopevs ok dagram ol
inkemiiegenhplRHayidadidain displayeddntfigehtiesamties fieg pajload tata
s FEEARRNE M Sl o 4, SR At een g
with rpfiiRagf iheigprgadspaeht path of a particular field path may be determined by
following the field path one step back in the path. In other words, the parent path is one step
back in the hierarchy than the field path. For example and not limitation, the field path
“/CORP/DEPARTMENT/MANAGERS/PERSON/PERSONID/” may have a parent path of
“/CORP/DEPARTMENT/MANAGERS/PERSON”. Additionally, a parent path may be
calculated for attribute and element fields. Thus, an attribute field path of “/a/b/@c” and an
element field path of “/a/b/c”” may have the same parent path of “/a/b”.

Fig. 5 also illustrates how a field path may be followed to the corresponding payload
data. For example and not limitation, the mapping unit 106 may follow the field path of
“/CORP/DEPARTMENT/DEPARTMENTID” and discover the corresponding values of “1001”
and “1002”. Conversely, a field path may be determined from payload data. For example and
not limitation, the payload data “John” may have a corresponding field path of
“/CORP/DEPARTMENT/MANAGERS/PERSON/@NAME”.

Fig. 6 displays a block diagram of a mapped spreadsheet list 112 in accordance with an

exemplary embodiment of the present invention. As described above, the mapping unit 106 may
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data (see Fig. 3) and the payload data associated therewith. In an exemplary
embodiment of the present invention, the mapping unit 106 may determine
the "parent” path of each field path in an XML list 112 (described more fully
below with reference to Fig. 7). A parent path of a particular field path may

map tReFHSIBEN RS B atiowing: the fistlehe 3fianensteRRACK I B PIch PR does

words, the parent path is one step back in the hierarchy than the field path.
not rebo‘?rbﬁ(é?hﬁ@aaﬂﬁ’ EesultiiEigRp é??@[%fiﬁ?ﬁﬁ list 112 substantially resembles that of a

“scherEPRIPRERARTMEN TMMANAGERS/PERSON/PERSONID/” may have a
parent path of "/CORP/DEPARTMENT/MANAGERS/PERSON". Additionally,

a 19 X RS R et QA T b SR b AlePe BRTEAPRINGINIHS MAY
desigiféi R fietE Naiih b {BAOKEL" R & (@lsinepd hiederathy okibbkethiia@krence to

have the same garent path of "/a/b". Fig. 5 also illustrates how a field path

Fig. Tin 2y Bistiothe Pes e Rhris<ho homsGSh BB G thipse HEr X SIS A PSRt Paths

(descriFedaiiRncthameRpINg LHIFLO6 May tllewhtieolielgapathfath qualifies as the longest
"/CORP/DEPARTMENT/DEPARTMENTID" and discover the corresponding

path, thep,githst theparenhgatighsh wapaevaralsy! ey dndesisnatedatdinifitpnt path or
each SR paydeashthltthalalagXxRaIpte Ande Neidixtiiatinmihe payioathdatas Jehimch

may have a_corresponding field path of )
bottom) BRI T AR RCERSFEERSREENAME" Fig. 6 displays a

bloek sliggragefi el vepRedspIeaBshest figh 1d 4dsi acaeidanerivithuai as bind
exemplary embadiment of the present invention. As described above, the
nodesn?féﬁ?,?&\ﬂhiélib%a;ym &S ANOE AR 5 S RIFALARE T 2 bR Eapped XML

list 11Spreadsiaes datRaAltkiabgmaeciomarping:dorseOMEN)®N B saiersaptiefically,
resulting. ma pe%gpre dsheet list 112 sybstantially res m that of a
the node Ay KRl QUFBRGEA S Hh S L LD AP RS GOt it e
presestinyeniicd ntheimapunotkialea patys designadeiailhgtiond palicfd are

“ | lescribed more fully belo tE re ' .

OB B e R OB ot O T ARG S ARE )
“/CORRMAPPRMIEIEETIbed tegieanithatkiefence to Fig. 5). If more than one
“ ifi t ath, then either the parent path that was

/ Cogg{ﬁe%%%&mgméﬁé%%@%&he bottom path or each of the parent
“/CORRIDE BreR TME N UANK Ba GERSRER SR (vay, He gasignpiddas a branch
“ 1] r l%ﬁ?ﬁ% t& f ce to Fig. 7). The

/ Coﬁﬁ%‘g%m@%%ﬁﬁé% %ﬁ/gyt@ %gﬂate the nodes, such as
“/CORIVD BRodes MIE N M MN ASTHR S/ PERSCANY, (the thearomayhr assigned to a
“/cORPHPPRR MARRAIXAXK AGER S /PERSON/PERSONID™),
“CORP/DEPARTMENT/CONTRACTORS/PERSON” (e.g., the parent path of
“/CORP/DEPARTMENT/CONTRACTORS/PERSON/@NAME”), and
“/CORP/DEPARTMENT/CONTRACTORS/PERSON” (e.g., the parent path of
“/CORP/DEPARTMENT/CONTRACTORS/PERSON/PERSONID”). The mapping unit 106
may designate “/CORP/DEPARTMENT/MANAGERS/PERSON” (e.g., the parent path of
“/CORP/DEPARTMENT/MANAGERS/PERSON/@NAME”) and
“/CORP/DEPARTMENT/CONTRACTORS/PERSON” (e.g., the parent path of
“/CORP/DEPARTMENT/CONTRACTORS/PERSON/@NAME”) as the branch bottom paths,

because they are the longest parent paths generated and neither is a subset or equal to the other.
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list 112. The nodes may act as the index for each row of the XML list 112.
More specifically, the nodes may indicate the number of rows that exist in
the mapped XML list 112. For exaraple and not limitation, the parent paths of
the fields illustrated in Fig. 3 are '6/CORP/DEPARTMENT" (e.g., the parent

For cRABrahcHUYMIUDERARS MENTHONAMIES o164 @ BRAE BARIMENTo (RBrmine
the parentD%%h of '6/CORP/DEPARTMENT/DEPARTMENTID"

the resgltrggs/ DEIS ARYRI RAHMVARBERI P RS ON: $8% .6,%8@1@%}1{%%% o0

609, 68COARYRESAR TIMBPEE/ MIMNAGHRS ks e QM@INAYEY Yollowing each branch
'6/CORP/DEPARTMENT/MANAGERS/PERSON" (e.g., the parent path of

bottongpad e s arerRABARAVIKI ABER S/PERSON/PERSONID"),

'CLRRPADEP AT & Ml RN RACSERRRAPERSAM0(E700 HTeHappent Pajiued data
/CORP/DEPARTMENT/CONTRACTORS/PERSON/@NAME"), and 25

to a spEgRAesy Bt P ARTMERFERIENTRINE PRSP ey oftBe RS ARRFntion.
The nRippMEARPIRERATR PUENT (GANRAGTRRSIRERACK/RERSQAMID)s Then XML

mapping unit 106 may designate

list reg)rGRIOTD NS AREFIERT  NRER SRR I B HESNI e AR 158781 path of
"I G EXR RYRERARIMENT/MANASPRRSIIMERS GN(EN Y Rehand where the mapping
'6/CORP/DEPARTMENT/CONTRACTORS/PERSON" (e.

) ., the parent path
unit 73 5 ojres BB BRI KPP RS NRTIRHEROIR S B EREE rl?/’& ﬁmwfs@gﬁ%t data
may iRfRIITXDAttampaths, Neeeawse:pryare heplsingestirre akRathia §enbedietany
nd nﬁi%ther is a subset oErfgqul to the other. 16 For each br@gch bottom
XML [y ! d

RIAPPIRG VAEES oot S SR AR b BHBRIS A T AR ARG hat no
XML nessilt rogiest (bhe calilesaf, therd evs@dpii2dni® 306 B3Bs 68652639 Aktcordance

... colu §03, 606{, £O (512, 615, 618 o_z tge mapped XML, (LI réélz may be
with TR AR5 AL VRN Bt BASHRD BT A SBBHa ht ther
exist Xid path.1 99 se ehaRfatelisplay ehlonuphart ienraseiasiesdfta smgthod where the
of mappi ayload dg{% ho a spreadsheet list 112 i ordance with an
mapD BRI SRR 5 B GE kAU B TR ML b e S0 s
evalufaylodddatp rooeeddippiniharinyivadtsionags thait dd dkl patkdMieedisb be
(- eitﬁed {%)m the.s readfﬁlget stor%?e unit Jﬁg \aithog)t 515 l]ge of a schema. st
evalusiie 064 e PPIHES YOI THPRBHING NP 106 pIGHAiigg R sy Toalisars ot siep
709 tHbhennppppinaitllaniétéasinesehve sisirpatishkest datonkeidhe spiaadsheakén the
storage unit 109. The spreadsheet data may.include XML lists 112. Next, a
mappigye, Brgbéﬂtg]grﬂ?gﬁgﬁa ?fﬁﬂ ?ﬁ%‘ﬁé erﬁ%lehlg? ﬁlélgta%@ﬂgenerates a parent path for a
field path. The mapping unit 106 then proceeds to step 709, described above.

At step 718, the mapping unit 106 determines whether any parent paths were generated
from the field paths of the XML list 112. If, at step 718 the mapping unit 106 determines that no
parent paths were generated, then the mapping unit 106 proceeds to step 706 described above.
Otherwise, if at step 718 the mapping unit 106 determines that parent paths were generated, then
the mapping unit proceeds to step 721 where the mapping unit 106 identifies (makes a list of) the
longest parent paths that are not subsets of each other. Next, at step 724, the mapping unit 106
determines if any duplicates exist within the list of longest parent paths. If at step 724 the
mapping unit 106 determines that no duplicates exist within the list of longest parent paths, then
the mapping unit 106 proceeds to step 730, described below. If, however, at 724 the mapping

unit 106 determines that duplicates exist within the list of longest parent paths, then the mapping
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XML lists 112 need to be evaluated. If, at step 706, the mapping unit 106
determines that no XML lists 112 need to be evaluated, then the mapping
unit 106 halts operation in accordance with method 700 at step 715. If,
however, at step 706 the mapping unit 106 determines that there 15 exist

unit 16Prdigiaid 12 depeevpliatade thapphe MaPPIsddnvioaIPiReaesedXHER the list

709 where the mapping unit 106 determines whether any field paths within
of longgstapaeRsPaths needs to be evaluated. If at step 709, the mapping unit 106

detexmines thatnadigin pathe et inhacs¥atuaiethehapibepaspiathy Bt bottom
106 proceeds to step 718, described below, If, however, at step 709 the

paths (glsegrintia HeradasmRc e FRIRRsLA o eXieHA CAR BAboBR RAR FRISsENtS 2

differéReBrine 2 OTMaN RITEB 8Nk R fyREeadSs 1063ieR fikZhRIEMNG BTARP IRVt with
106 generates a parent path for a field path. The map gllr(}l?]\ unit 106 then

one onmE bR Seio B Gestrib Bt B v A 884p Y18 tHE! Ma s Tt s

associd@i@ BRInas vuhehenany mrIpiitpapashwererpenaiaiat framsthe figlspaths afe
the XML list 112. If, at step 718 the mapping unit 106 determines that no .

branch, hottom, patle | Jdie HapRipeanithdh 8 RISPEiAY (iR d8 Hratdsdicmapging unit
106 ddemflrsstibethabmichdaRthavispaih atiftapedd Sotbe snanpied unitd @8, the

determines that parent paths were generated, then the mapping unijt

mappige i 09slstenst kRS Fanshes dreonRetbsnerehivnks (ke ather o
mappifieulangeshpRs P RAIDS i at @RlNeshbeis@bedon athas. Nexer@tistel at 736 the

724, the mapping.unit 106 determines if any duplicates exist wjthin the list of
mappipg §aL: 190, FE"BE{H%? F%%ﬁ%Pé@?&?%%&&bﬁ%&ﬁrﬁﬁé&@%?@ RS fra{yiged:

then thIpligRRE @Xist votpiodb&1bsh IBRges: prrelappailsnibe063S ihexteaRiBeinch
unit 106 proceeds to step 730, descrijbed below. If, however, at 724 the
bottory B CioqeT e bAtet FSe0kHiE o BHCABE LRGN e Rt pagnt path
with daRreninpathsatiearn duempapingclvaliriti@pypurceetSitddstesluidd) where XhaL list
majppin it 106 rempves all duplicates within the list of longest pare
may bR O e B A AR B DBt a R B N b ap: the
mappP@reit pathsbasiiottones athsifalpayteidrdach tofdraia fs db(astimofevciated with
aths™), wherejn each botto represents different branch. Then, at
L At A R AR R A
each Jnaegporaticy ficltignipalha sitt thrtibetpanentpaihtbiiheifials iswsdbselah the
the associated branc ttom path. The parent.path of a field. be a
brancl B S F A ATl SN DO Ba Re AR O o inaproceeds to
step 7p6odesdibtal ateyd 36 where the mapping unit 106 determines whether any
branch bottom path still needs to be evaluated. If, at 736,.the 10 mapping unit .
ORI B T Ao S R R e b Mo g s
and mibdfications may be effected within the spirit and scope of the invention, as described
herein before and as defined in the appended claims. The corresponding structures, materials,
acts, and equivalents of all mean-plus-function elements, if any, in the claims below are intended
to include any structure, material, or acts for performing the functions in combination with other

claimed elements as specifically claimed.
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mapping unit 106 halts operation in accordance with method 700 at 745.
Otherwise, if at 736 the mapping unit 106 determines that a branch bottom
path exists that still needs to be evaluated, then the mapping unit 106
proceeds to 739 where the mapping unit 106 evaluates the branch bottom
path on the payload data to genergtg, & Jigif bind nodes. By grouping each
parent path 15 with one or more branch bottom path, the value, if any, of
What & cimad i olumn) of the XML list may be obtained from the payload data by
traversing from the bind node. Next, at 742, the mapping unit 106 obtains
values from the payload data of all the fields (columns) associated with the

L pARNeBderERmnginr e fei By rs NG aFid Biarhe SR RMPHSES for

that row et%p%@iah&f fﬁ&%@diﬁﬁ It@iﬁt@@ftb- s%?ef@l‘éa{lﬁlﬁéﬂ 340 PRIERE RatBast one
that is not associated with the 20 branch bottom path, then the field value

spreadihifighilistempty. The mapping unit 106 then proceeds to step 736, described
above. Wheteasithapiesest INenigndias beenpigssiibeddndgtail it is
understood that variations and modifications may be effected within the spirit

and scoBdBPHBER LR Sk &ecribe aPIarshr Bettre i sudmifutr g dheorage
unit, r3RACOPeH cidimsa TiomcaImRsRIbING SlssIe Sninaledialsp $bi@pisileatdata to said
equivalents of all mean-plus-function elements, if any, in the claims below
at leasér(glﬁﬂgﬁﬂgﬁ%%t #itude any structure, material, or acts for performing the
functions in combination with other claimed elements as specifically claimed.

18 CLAIMS What is claimed is: 1. A system for mapping payload datato .
2 SRR e <Y BRRPAHHIHS, 08 SprAAErROR SBr AR nsible

markgdiaptedde tore spseadsheet data including at least one spreadsheet list; a
payload data storage unit adapted to store payload data; and a mapping unit
adapted to receive spreadsheet data from said spreadsheet storage unit,

3. reTRive payloadidatal frafitsaitthayjeathdaiehstaragerisel, and map said

payload data to said 10 at least one.spreadsheet list. 2. The system of claim
D herch S 55 A o RSSO ARRSE) T from

said niapgiuaamipPahtl Jidists, dDBat Tesisystanamiclareddsvbartin ihe system
further comprises: a user interface adapted to receive said at least one
mapped spreadsheet list from

4. The system of claim 1, wherein the system further comprises:

a network interface adapted to receive said at least one mapped spreadsheet list

from said mapping unit and provide said at least one mapped spreadsheet list to a network.

5. The system of claim 1, wherein said at least one spreadsheet list includes at least one
field path associated with said payload data, and wherein said mapping unit is further adapted to

determine at least one parent path from said at least one field path.
6. The system of claim 5, wherein said mapping unit is further adapted to designate at lest

one branch bottom path from said at least one parent path, wherein said at least one branch

bottom path includes a longest path of said at least one parent path.
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said mapping unit and display said at least one mapped spreadsheet list to a
user. 20 4. The system of claim 1, wherein the system further comprises: a
network interface adapted to receive said at least one mapped spreadsheet
list from said mapping unit and provide said at least one mapped

7. shieasshestdistiiom aebvekin 3 thesptenal aimnb whgein saissatiaask least

one spreadsheet list includes at least one field path associated with said

one resulfiBadedEan smd WiraiAnsherRsA g AR BY ARRY Higiidptdesst one branch

botto PRI Rt AegRlaanRmarent path from said at least one field path. 6. The
system of claim 5, wherein said mapping unit is further adapted to designate

at lest one branch bottom path from said at least one parent path, wherein

8. saifcahiaast onadrancihbriipmidaitppehsdastadengest RAMES ©aithakleast least

one parent path. 30 19 7. The system of claim 6, wherein said mapping unit
one rq%hfﬂ’f@r e dnS a%‘éfi@‘ilﬁfée feast one result node from said at least one
branch bottom path by applying said at least one branch bottom path to said
load data. 5 8. The system of claim 7, wherein said m unit is further
ﬁﬁt@ﬁ’?&%ﬁﬁ@% LTSRS RIRSHI I o ép;ﬁlagad%rr?eabﬁgﬁm said
mapp&gmet Y BlieMOh A 8o WHIRIE M Siaddl fPWaTICHIGas @ﬂﬂialttyw fisicis s@acht least

wherein said mappjing. unit is further adapted to qbtaijn values for said
one branirh AYHOPHBRIS B (S SaRF L e St D) W&ﬁerﬁ@&ﬁf% -and said

at least one result node with said payload data. 10. A method for mapping

paylo a to spreadsheet lists, the method comprising the steps of:
10 ﬁ@@éﬁ’ém&& a@fipn%ﬂ&mﬁa %%rf‘@ﬁg%%él &%ﬂ.g?%@}%the steps
of: sald at 15 least one spreadsheet list includes at Ieast one path associated

with a field; receivi g al\,?;an data, wherein said ayload tal ass C|ated

with said SpraRESREAL RS, %Ilﬁ?éb?)‘%aéa\?&sb Yol G ?8t “?é%}gtsald at
least RS pRERBASHERE ﬂﬁ&lbudssan@mldnatﬂ@msds@mmdhwaﬁ) dfielthe method of
claim 10, wherein mfig ng said payload data to |d at least one
receiving pay ta, wherein sai payloa ata 1s associated with said
spreadsheet data; and
mapping said payload data to said at least one spreadsheet list by using said at

least one path.

11. The method of claim 10, wherein mapping said payload data to said at least one
spreadsheet list by using said at least one path further comprises the steps of:

generating a set of parent paths for said at least one path;

designating at least one parent path of said set of parent paths as at least one
branch bottom path; and

generating a set of nodes from payload data, wherein said set of nodes is

generated by evaluating said at least one branch bottom path on said payload data.

12. The method of claim 11, wherein mapping said payload data to said at least one

spreadsheet list by using said at least one path further comprises the steps of:
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spreadsheet list by using said at least one path further comprises the steps of
generating a set of parent paths for said at least one path; designating at

least one parent path of said set of parent paths as at least one 25 branch
bottom path; and generating a set of nodes from payload data, wherein said

set of noglgsmaensiatershi vabiaiagssaid AveasianasanchbopRANARIA list;
on said payload data. 12. The method of claim 11, wherein mapping said
payload data to said at least one 30 spreadsheet list by using said at least

one path- RS LONNNISSS I HarsvhaP MaRpING RthReie Qh &I 1888tQfne branch

nodes to a row of said at least one spreadsheet list; 5 10 15 20 and retrieving
bottory pahtosrihit 'fany AMMAR ART W Bl WHL A Y 1R s Riedshect data.
bottom path to said at least one path associated with said field within said
spreadsheet data. 13. The method of claim 11, wherein generating a set of
13, pdisisthad oo ki hhadsr IR psirfesshsekrpedepbbiobsifalsangene
path conigralcleast B6R Bath of said spreadsheet data; following enumerated said at
least one path back to a previous field; and inserting a path associated with

said pre§iOtRFRINEH S aldast orpRrEne eSS Praadhechidifod of claim 11,

wherein gigrignatisguaideasd one pakest pathahsricksstaoipaant fleathsnds at
least one branch bottom path comprises the steps of: determjning at least

one long8St R PRLASSP SAIA R BBt eRt a4 df dniegigrstinb Rasry eRaths.

least one longest parent path as at least one branch bottom path, if a first

parent path of said at least one lgngest parent path is not a subset of
14. sé%’&rﬂi‘e%ﬁﬂe aé’tﬂ’&fls?ﬁ ea?lraagﬁlgﬂ%%@ HePanPRStH P8 Shaihsthghparent

paths 8f elaimsldndheametbodurher compriinththadpieps of: associating a third
parent path of said set of parent paths with said at least one. branch hottom
d P, A

path, whF SRR AIE ARG BRER 5P SRR G SR STYQLErEHE RifARcAnd

bottom designating said at least one longest parent path as at least one branch bottom

and

path, if a first parent path of said at least one longest parent path is not a subset of a second

parent path of said at least one longest parent path.

15. The method of claim 11, the method further comprising the steps of:
associating a third parent path of said set of parent paths with said at least one
branch bottom path, wherein said third parent path is a subset of said at least one branch bottom

path.

16. A computer-readable medium comprising computer-executable instructions for mapping
payload data to spreadsheet lists, the computer-executable instructions performing the steps of:

receiving spreadsheet data including at least one spreadsheet list, wherein said at
least one spreadsheet list includes at least one path associated with a field;

receiving payload data, wherein said payload data is associated with said
spreadsheet data; and

mapping said payload data to said at least one spreadsheet list by using said at

least one path.
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path. 16. A computer-readable medium comprising computer-executable
instructions for mapping 25 payload data to spreadsheet lists, the
computer-executable instructions performing the steps of: receiving
spreadsheet data including at least one spreadsheet list, wherein said at
least one spreadsheet list includes at least one path associated with a field;
receiving payload data, wherein said payload data is associated with said

17. spreatiemetcraeadabls RseHapoing Aad Baylstaiatamisaididimayepd data to said
at leastRNRAGTOSINISE Nyt WSingigaichAL alaasitone pat fiddhér LémPhRes the steps of:

computer-readable medium of claim 16, wherein mapping said payload data

to said SCREALHHRHA GirRMRRERALE BYF SeiGSisRIRNE R8Ine path further

compriseedRastepaabgenes Jiuen sahffRalesénatpsetar paikkak lsashante
path; designating at least one parent path of said set of parent paths as at
branchboliiR @k bottom path; and generating a set of nodes from payload

data, wheseisiaid st offnedes fiv g pagiaied y, evalatingisaid &t heast ane
branch bottom path on said payload data. 10 18. The computer-readable

generfrd AR vaIHaLRg P AHERSH RN RAeRRABReNFaid Rdar dateast one

spreadsheet list by using said at least one path further comprises the steps
of: mapping a node of said set of nodes to a row. of said at least one

18, s crmeBisizicadal remrelithg o GLtR bf- s et PRRIRS A iy By dadsnlg said

at least@ifleatiplagtione INEREhsib Hattamdasthie saidfatdeasionnaipalihassgsiated
with said field within said spreadsheet data. 20 25 30 19. The .
computenFBRESANAIEATFA! ﬁs}aﬁ{l&e}?%ﬂéwQfﬁ@fﬁﬁﬂ@agts%}eoﬁ%ﬁ%ﬂw list;

and paths for said at least one path comprises the steps of enumerating said at

east one paty of el Spreadehect ol OLONIg 0MEIIRd A e

bottom path to said at least one path associated with said field within said spreadsheet data.

19. The computer-readable medium of claim 17, wherein generating a set of parent paths for
said at least one path comprises the steps of:

enumerating said at least one path of said spreadsheet data;

following enumerated said at least one path back to a previous field; and

inserting a path associated with said previous field into said set of parent paths.

20. The computer-readable medium of claim 17, wherein designating at least one parent path
of said set of parent paths as at least one branch bottom path comprises the steps of:
determining at least one longest parent path of said set of parent paths; and
designating said at least one longest parent path as at least one branch bottom
path, if a first parent path of said at least one longest parent path is not a subset of a second

parent path of said at least one longest parent path.
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inserting a path associated with said previous field into said set of parent

paths. 20. The computer-readable medium of claim 17, wherein designating

at least one parent path of said set of parent paths as at least one branch

bottom path comprises the steps of: determining at least one longest parent
21.  Patheebsgidisetefdasre Mdamihso pRdiHasionatl idradeanhoReIORERRIns further

parent path as at least one branch bottom path, if a first parent path of said
perforgiipgdicatiePfofigest parent path is not a subset of a second parent path of

said at least QagnloRYesE Parent Ralb24id kel HEpaRMPHHEsRadakle Mediitne

of claim 17, the computer-executable instructions further performing the
branclyetopy-Pa okl seiditaTTshParb RRtTDS Sathbset of udet st viFrachiottom

path. at least one branch bottom path, wherein said third parent path is a subset of
said at least one branch bottom 5 path. 23
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