FORMATTI NG DATA BY EXAMPLE BACKGROUND [ 0001] The sane type of data is often
entered and stored in many different formats. For exanple, sone dates are

in the fovonCRMeBASRD (19990101), other dates in the formrat/iSabk/odEDD/ CCYY
(01/01/1999), yet other dates in the format of MD YY (1/1/99). To perform

anal ysis on the data, it | nyer to. th format. For exanple, sone
anal ysis may specify thatFéﬁg\ﬁéTﬁEﬁpéﬁé giﬁﬁ@?ﬁ}znﬁtted fol l owing the
form (206) 555-1212, whereas othegjgiiahgeenpRY specify that formatting be

renmoved from the phone nunbers (i.e. 2065551212). Different nethods may be
used to t[PRdf oFim sahe toipe af dafois of@n eri@ngl aad stiiréd sremty diffaresf formmatsi dior

functions may, be us and/ o ode \ to.transfor he dat a.
SOVARY [EOORIE S Cleme it e d0T 6 RSl Rk St L BB i fehat
concept s drmm/pDIed i (?qi/ofl o199vY, et otRélatddih DRI fofea GF MYEXY Rell awad)n Thhe
Detail ed Description. This Summary is not 15intended to identify key

f eat ur es rsrfors ganlysiapn theadalp, éls's epnvered &l di neme subjabckorraemele, soor is it
|t ended difvas m5ReaN AR Adls hlaBEh G a8 b RS E0RF g Afp 2R e

subj ect ma i'ng rul"es to conver from one

formto aysstivgp, WhirbasadtRerauhlgra niagalpby fyd@heformnede basaabwed fiom exghphe set
of out puts, user's edit A machine |l earning heuristic is applied to

Sour ce ddrEbEE (el 106385 Bdanpbt ?eéent@aﬁt%que@ygbe uped tuEEIs e datp. For

det enf ey Rt ok QUABAAOhh Syl AR IRY HRG @Bl B hOuAITL . Bakcadt 2

itens. For e af’rgil , a user may nake edits that a renove- characters from
dat a, concatfenattke dat.a, extract data, renane data, and the |ike. By

exam ning the original values al on%[m'/lw g&e edited values, a rule can be
derived that encapsulates this typ S sform and then that rule can be

run on adqgid)onphis QLinHaRts el iEs diRrBMiRNREIER] o GRBSHAkE: LikgliAafes red

b
edi ted val ues or outputs. Sffﬁrfe machi ne | earning heuristic my be
aut omat i dafrh yhat picgfgghedicseribed dplomsia thoDatiled Bascripgiog. ThfstSemmarpisgdt er m ned

nunber. of. edits are nade to a same t f da r. nyal | riggered
o o155 ornfbio iyl ki B fc Tt By tuerh 8t B B o Rt L ey be
appl i ed tipin@inded isd @ednslad hid ih @stetrhimirdf thé B&pk @ FRtd4iRgd kedje@wadileg by the
user. Based on further edits/reviews, the data formatting rule may be

updat ed. [993]30-atedomeniiing rilasdgo comrest datdyiteres Bowroag forsr to amother fym aad/ or
ot g PR ARISERLEY B TR SR Pt R oh @ voer i
machine learning heuristic is applied to source data as well as example outputs, (e.g. a
20  user’s edits) to determine a data formatting rule that may be applied to additional data
items. For example, a user may make edits that add/remove characters from data,
concatenate data, extract data, rename data, and the like. By examining the original values
along with the edited values, a rule can be derived that encapsulates this type of transform,
and then that rule can be run on additional original values to automatically generate the
25  desired edited values or outputs. The machine learning heuristic may be automatically
triggered in response to an event (e.g. after a predetermined number of edits are made to a
same type of data) or manually triggered (e.g. selecting a user interface option). The data
formatting rule may be applied to other data and the results of the formatting reviewable
by the user. Based on further edits/reviews, the data formatting rule may be updated. The
30  data formatting rules may be stored for later use and/or modification. A confidence level

may also be presented to assist a user in determining if an item(s) has been reformatted

correctly.



BRI EF DESCRI PTI ON OF THE DRAW NGS [0004] FIGURE 1 illustrates an exenplary
conputing environnent; [0005] FIGQURE 2 shows a systemfor formatting data

based on woizbe/mwerde t 0 a docunent; 5[ 0006] FIGURE 3 il | reTrsb@g/ogmser m ni ng
a data formatting rule based on a user's edits to a columm and applying the

data formatting rule t I .t hi - .1 0007] FIGURE 4
shows an exanple of a %&ﬁﬁ%ﬁéﬁgﬁb‘ﬁiﬁ%y@ﬁﬁﬁﬁé% the social security
nunber cqbygg); FIGUREQQQ&traFés%%ﬁeéprawé&ﬁﬁ@&g%n%&ﬁmle of a user naking
edits to change the formatting 10of dates; [0009] FI GURE 6 shows user

i nt er f acd0@0Md nerltGIURK 2tshowy a lsesters éoF foomatting daie bawidtdn adite nfade tma t i ng of
i tens; [ch)lol!‘rjll FI GURE 7 shows a user interface for enabling/disabling fill
by exanpl ®YHRY [ 0011] FI GURE 8 shows an illustrative process for

for matst i Ngoekt aFIURK 3 ML Rratch ARk i nidd ) DESERMAT V[0 oReli8isicags now to

the draw ngs, in which like nunerals represent |like elenments, various
enmbodi nerie agelummpadpppbinshdig datafopagiting tHato otlprgofEwithaxde eelanesr r espondi ng
di scussi e J ' | ef ener. IRk Lon . of ; a

ui t abi ¢ 10OFAC, FOHREbR: B Bte Br PR s ARG R o BETRBT Wbl e

20[ 0013] scanmtty auimper @i@gn;am nodul es i nclude routines, prograns, components,
data structures, and other types of structures that performparticular
tasks or IPOGflenBliGtURE Atillesiratss aatssamplerof aase mikies cdityipshangs i osmalipgt em
confijgur gfQps. may al so be used, including hand-held devices,

mul ti processor’ systens, mcroprocessor-based or progranmabl e consuner

el ect r oni[0809] m RiCdRIP Gtsbows usmiimértane ] aoamputhet may badscdhe idtedeet wizlbthe
Distributed co u{j ng environments may al so be used where tasks are

per f or ne OWtngB ‘ée“gﬁvocessi ng devices that are |inked through a

comuni CahoN)S PRIVRE K-shbis & ublrShiet e SF e&ﬂ)‘l‘iﬁ%‘/fdisﬂglir?gqﬂlil B%’ RRERASle; HIO9r am
modul es may be |located in both local and renote nenory storage devices.
[0014] RdPerHi nglGIORE 8shfvGuRElusiratave firb¢ags fardoinvastinigtube example.r onment  f or

a 30 .conputer 100 utilized i i ilents will be descri bed.
The c1 nput er envi ronment sho&%ﬁ?gn\éﬁgﬂégﬁiﬁﬁ@%gs conputing devices that
each may [be12]0NRéMRHTRthoMStoANS BFaEfigs, i WEISK 1iQP n@heAp RGP MR ERMenB] SONe

ot her type of conputing device and includes a central dprocessi ng unit 5
("CPU') |, varigyserabedimapirwillbe desentedi hgparticular, FIGURE 1 and the corresponding

discussion are intended to provide a brief, general description of a suitable computing
environment in which embodiments may be implemented.

20  [0013] Generally, program modules include routines, programs, components, data
structures, and other types of structures that perform particular tasks or implement
particular abstract data types. Other computer system configurations may also be used,
including hand-held devices, multiprocessor systems, microprocessor-based or
programmable consumer electronics, minicomputers, mainframe computers, and the like.

25  Distributed computing environments may also be used where tasks are performed by
remote processing devices that are linked through a communications network. In a
distributed computing environment, program modules may be located in both local and
remote memory storage devices.

[0014] Referring now to FIGURE 1, an illustrative computer environment for a

30  computer 100 utilized in the various embodiments will be described. The computer
environment shown in FIGURE 1 includes computing devices that each may be
configured as a server, a desktop or mobile computer, or some other type of computing

device and includes a central processing unit 5 ("CPU"), a system memory 7, including a



WO 2012/ 103159PCT/ US2012/ 022454 random access nenory 9 ("RAM') and a
read-only nmenory ("ROM') 10, and a system bus 12 that couples the nenory to
t he cent raD 2proeessi ng unit ("CPU') 5. [0015] A basic i mpmtuSouzpedsssyst em
containing the basic routines that help to transfer informtion between

elements within the conputer, ch as dyring start| I,S.stored in the 5
ROM 10. TRRI@bAsSEErCTo 3 CRendl s -enlagﬂ%wéﬁg@%{‘gi@é\?ﬂééyitamfpr
storing afsqperAbitdesSts bRt 1o SRR PaSlesslda urﬁfz) -epdpheet application 24,

ot her program nodul’'es 25, and formatting manager 26 which will be described
i n great dPOtfdt ailbakelimpwt/ opPolBistcTheontasing shobaspeodiends dleat balpite treosimect ed to

the CPU 5 t hrou nmass storage.controll er ot shown) connected. tp the
bus 12, ThEPRALE e PbRedett SRRu BT itppEr. sh b RO B g et i Badab! e
nedi a 5pr ONE] 0 OMhV@n@ultdrel 08 r@fiag endi@ies bhigass Qevit®4 faN skdipam t he
description of conputer-readable nmedia contained herein refers to a nass

storage dwgratiag sxsieh 1asspacadalrast 4] .srregdsheps ppiraionsd, othheprostaurmedulesadabl e

medi a canb il abl i C he conputer 100.
(o017 By oyt BBk s Ea T Beh (8 o8 BB e PGS N R e ety
conpri se [0616}onPhy @assst@bgod:vieedidas anthee@imdl tHed@tlW Snhivagh amacosprager
storage nedi a_ includes volatile and non-volatile, renpvable and

non- r enoveeBirallsrdaetshp ) ervpreteditq the Buy el FodasyslQraghdfan Gl #¢ritsst or age of
i nf orjpat | - j nstr i ,

o ogr o oA e A EATRM Bl hE R PR R RELINENE ORfpc I8 Ao SERNEEAIAR | o
limted tAlthdidgMtheREMrriEcasdlobmpreogradaitalolodiaReachitil herdve neferg t¢ ABRROM' ) , 20

El ectrically Erasabl e Progra bl e . nor " EEP "), ,.flash
ooty o GGl ag) PiEhas ARy C DL NbGy IR TP At erEa | | e

di sks (" '%\égh%avé’i'lab@éﬁéﬁia%'c&%e #0429 8y tIBIRGIukG 10gSSettes, nmagnetic tape,
magneti c di sk storage or other magnetic” storage devices, or any other

medi um wHD@H | c aBy bay v example stindmet timetadess icomguicnieadatle nwdizanay edrptisecan be

accessed by the conputer 100. 25[0018] Copputer 100 operates . net wor ked
oo rgmmstioyBf G el b ERb A 5P EG ertBh S ERE B bRt et wor k
18, such \asatfi®end MdreVdl&tle, rERRVEREBM Bn-AREbVABY ria@RNRElcthontbd i ast work 18
through a network interface unit 20 connected to the bus 12. The network

connect i dncthed oplechijolegydes starsgp of infprmedon vaeh asconpulerirepdaplededrughons, 20 may
lso b i)
2y one, HLASAAL STl R: L UL A =Eq b BELRE SRR BuGOTEU o

systens, suc service
an i nput /mgtiplited cQRAM| ROM 22afabic Progainthatde Rost OngaddssbRg“ERROM T om a
nunber of ot her devi % i ncl udi ng a keyboard, pouse, roni c stylus

I
(not Xhovifestcalydire %S Progyagimale ffeadn YrMamPEyU(f‘EEPRQé\%br ﬁ?ﬂ%e@?’yrﬁiy

provi de i t _ i . : i or
D her 1y pareso B Bk o oo R AP B, SR AL LA s A ThT

menti o n_ecbphnitleztdrygf‘atrmgeeti@ammbe maghictr @ge,amgmdatisk s@rgedabthef ilagsetivay be
;s;glr 5gi Ingstcgiggee ev?cs’es,sgr%? %ﬁle(rj gl\éhﬁl%l a'vﬂic%rtlzgn %Msegd tgfstotreh ﬁlecd%g@el’(lf i%%or%lggbn
and which can be accessed by the computer 100.
25 10018] Computer 100 operates in a networked environment using logical connections to
remote computers through a network 18, such as the Internet. The computer 100 may
connect to the network 18 through a network interface unit 20 connected to the bus 12.
The network connection may be wireless and/or wired. The network interface unit 20 may
also be utilized to connect to other types of networks and remote computer systems, such
30  as network service(s) 27. The computer 100 may also include an input/output controller
22 for receiving and processing input from a number of other devices, including a
keyboard, mouse, or electronic stylus (not shown in FIGURE 1). Similarly, an
input/output controller 22 may provide input/output to an IP phone, a display screen 23, a

printer, or other type of output device.



operating system 16 suitable for controlling the operation of a computer,
such as the WNDOWS 7(r) operating system from M CROSOFT CORPORATI ON of
Rednond, wowastiosgpon. The mass storage device 14 and RRNTASa@ER/0234§0 St ore
one or nore program nodules. In particular, the nass storage device 14 and

the RAM 9 X licati .. i ncl udi
spr eadshd80TH oS EapiTgtFIBichn DB G AO RO B FumOREATH i es By be
embodi merored s Riz2dshgekoaRPld Rl RANT B4R ol GROSRETARXGRL

spreadsheet application. er spreadsheet applications my also be used. A

user 10i rmperatiageysteudh sagatlp f@2@ontadlliogtheappaseion pda computas tsughi asithan

26 mmy be PYBRER TEed PR R arPE BBl et Comiatlof SR peotomn o
may bg a WaiHin@bn SPhERdSheshgddilidcCRt AnaR A¥1 9 iy ke kior@bhd &OBreProdrid

functionality provided by formatti ng manager 26 may be | ocated
i nt er nal |pedseserlnaptigulpsfthomaspeagstaeec EopidithaRiAdh 92aay Jloo21f oOFBIoRRt t i ng

manager j. i . e _qf. ti rrules to
convert aBpiCEFRREhE dre e ARG A Rl R R Bro TR 250 G
exanpl e utdotdisg tdf Or crebaalimte, teypehdshe@dippBeatiba Qarigihe MICR @ROETIRXNI RNt |
formatti ng nmanager 26 applies a nachine | earning heuristic to the original
data as wergadshsCieapphipitione (iper preadstsganplisations payiabsodstusedi Adistthe dat a

for Mgt i rlﬂteft%gét? @13%1 d%shﬁt%r,rﬁﬁoxp?a aap l‘u') fiferhQ VQ h aﬂfﬁEatﬁ?ﬁaEﬂyh%’s sBreddhbetTRY

make edits t renove characters fromdata, concafenate data, extract
data, renmppBcd@nhd4. and the like. In response to the edits, a data

formatti l e(s) i s generat that is |ied to other data within the
docunent 100" Lokl disdiees) 5 mdBr bichisd e tot SaphroAPRibhE. dat a
may be revi QWABLE oPihal BE aYaflof §1‘>‘t‘é5’dsh@<§’ttap§)lri'@atiﬁﬁ Qg. FAMhGOATSERE bf @b ect

changes. The formatting that is applied to the data may al so conprise
met adat a fioetimaekifymgovidedtly thirmgtting neenageriodhamebit located onémelbricdcinelel

deterpined fromthe formatti rule is associated with the formatting that
is a&g}igg“?SP?ﬁ%ﬁﬁﬁﬁﬁp@ﬁ®ﬂn?%at a user may more easily discern when the
data is qoopgr | JorbRitGioadia@er: 26 RIcoRFATR & gchchitdbheCithdrt ARG oM eh

indicates that it is likely that the data is properly formatted, ereas a
30 | over TElsAfe erever daaieam gag farpdp eaeidenfogydasqdedn o dirnldataraadicagmplse

results. ' earni. ug L St.i: - ' [ din
R R e S A R L R
to a saneppligen ohcldad Rhrnog eumisad toythe origiger &th {ewel aselaapld agpas user
interface opt%%g#héBased on fur%her edits/reviews, the data formatting rule

may BE uptist® clggnine sy dadd tqrpgttingrels(siipt B1ay begarlisddpdatas dior| at er use

and/ or example, a user may make edits that add/remove characters from data, concatenate data,

extract data, rename data, and the like. In response to the edits, a data formatting rule(s) is
generated that is applied to other data within the document (e.g. a spreadsheet). The
formatting that is applied to the data may be reviewable by the user such that the user may

25  accept/reject changes. The formatting that is applied to the data may also comprise
metadata formatting. According to an embodiment, a confidence level determined from
the formatting rule is associated with the formatting that is applied to the data such that a
user may more easily discern when the data is properly reformatted. For example, a high
confidence level indicates that it is likely that the data is properly formatted, whereas a

30  lower confidence level may indicate a user may wish to review the results. The machine
learning heuristic may be automatically triggered in response to an event (e.g. after a
predetermined number of edits are made to a same type of data) or manually triggered
(e.g. selecting a user interface option). Based on further edits/reviews, the data formatting

rule may be updated. The data formatting rules may also be stored for later use and/or



WO 2012/ 103159PCT/ US2012/ 022454 nodi fication. For exanple, a user could
nodify the rule (e.g. a script) such that application of the data
formatti rgorzai2e08bl ows the nodified rule. [0022] FlI GURECZ/Ushae®2m56yst em
for formatting data based on edits made to a docunent. As illustrated,

system 200 i.ncl ude ormatting nman 6, appljcation 5 o ram 210,

cal | back Ieefh@ Yipg. %aﬁaxa@?%aavem@?g Ffzaff?prﬁfq dfig% Elé‘%fi‘Hfb‘(‘%‘ ed may be any
type of BH&EtfoH%f@?eVda@aﬁfofrﬁl@tftmg%uleQ&idv@s‘&h@ﬁlohﬁie‘a%feor mt he operations
relating to automatically fornmatting data based on a user's edits to a

docunent .[0622] eRIéJﬁbRE2 SQowea@ffswméomrrp@ttmglgatdémedem adety nfade tovobi | e
conputi ng, devi ces cel | tab ets, smar hgne | apt ops,
and the [7%EY* ntdéASSl%ﬁB%raé%ﬁﬁ‘(# 80@ P@%g fo&ﬂ]& ggrigpger %F@g% 100 h “or der to

faci | ist at;ﬂo UL A0S0 coet 2f S1dn@ép1AyYI1 ITaRAGEMpeithe @FEC) us® BaEBé | back
routines, illustrated in FIGURE 2 as cal | back code 212 may be i npl ement ed.

Accor di ngﬂnvéypsmf certputingréemicc Gipjph cerfigused Prasoamtixieperaions sphrtiedsheet
appl i cat .ol z{t{%gég}ora fnﬁg%ta%? Gd S § Q04 t§90 1 80 %%e% alz’{or%xgrglﬁtég&?ltln% eS”Ch

as spreadas ee unen user Il’lt errace EITEI'I'[S use ract

w th a dafuesdmputisigidelidsd may Bet mdlﬁ&ﬂfoﬁ@dﬁhg&éwé’e%(le ghcﬁl\lsﬂatrlpha&spmblmns
i ncluding a | ast nane col um g , .a first name colum (B) and an edited
col unm ( OMary pfopee lapiensedtd B Hkpk deskioncosiruliag dpgeass Adistiyeiso t he edit ed

col ung | Sl[a?flﬁl lln%derttg adifiate c%?‘ﬁx%?éa Q\flihqfog{'n%ghgﬁﬂ‘ﬁ’a dro¥ cﬁ'latdrri'ﬁorl? ast nane

(that cont al ne In cel is toll owed
by the fidalbadknbtirsls, 141U$t9d:tededG§H(E;ba$ edliback bcrdeCZdQIm@Z)a inipterceitéd. C3, t he

user has enter.ed, for ”Ho r ow, W 3, the slh 20 na ‘gthat is also
cont ai ned {TERE [0 9&@)6 Gim ey 9ata°ncp6ﬂ%+¢ama% it 3 pRCRGP SRBRIBYO he fir st
initial Jbﬁ‘ﬁ] ']§1s§ a§@1§‘?§‘&ﬁ‘ff @ﬁf&d‘t& dfsp 35’ aBRumbRO&Rh a@%ﬂ%ﬁ@s‘hleé& dot@hsmt ting

manager 26 detects when the User is editing/nodifying data that fits a
pat t er n t124f aslawsehmtdriact elgnmgotarisehtd apppict edthtagloguatent gsaillusieated,i n t he

spr eadsheet t rratlcall fills he ¢ the results that
e a8t arniaa it 2 TR iR dneh R R R AR oS BREL 15 the
edits, faomhd (MhndRARGRE] Z8uma €S).I IfthE BRtdnbxdhidt, 4 SscAR&AR R Rks 4 tha t he
edits to obtain a data formatti n%érul e that is appl ied to other data within

t he spreadipdeelumncdneed] Qg the usi hanprgerchder thattraw, 1o 3rthatdsbrrmndhaides
d
othin ¢ RaBR Rl P EREY o OO DOF kbl R MO R 5

associ at edsowdontnidd it lsell 8dj.t B cellrC3, hicsuse ks, enaoddifon tht asvd rowl 3y e lBstl ncl ude
i nput, exanples that are related to the edjted col um (efg@O cells and B2

is art; nmﬁlmee(iéﬁﬁm adsorsmtaingd 18 Gelh )R R D campnachipt is Véﬁﬁ’df’yéi}e {igstan

| nput  exapplehRYis LG AMLRM inftAmRhe C3). These input/output exanples are
determ ne y formatti ng manager 8 and are supplied to a process that

gener at e40624at @eﬂanaltmtfdmmglngjhmafgmr 2ddtents when thandsgr 16 editag/hedifyelg s (e. g.

cells C4: 22 012/ 59PCT/ US201 24 4 Th mach ne | earning
heuri st cdc !Yjaotﬁ"ﬁti tﬁt)é atpﬁge@é at gan %ﬁﬁﬁ?&%‘f"bﬁ? i‘ﬁg d”ﬂl‘?ﬂ J@ °a pattern,
gener at essp?eagﬁ{e@t hed %Bltnhﬂ&lll’ylﬂl% domdhé B@amil%me 'rébﬁltﬂﬁﬁ@%rob?a%éﬂpm i es
the data formatting rules to an output range to generate newy formatted

val u@s. Acuoeppliiggtioe data Erbetinganle; Tarcseseaepd droeditachimatingmanigeg 2heur i sti c

I's descr Iu%gsd 1n|format181t1 %h”?%s' arggoc%[terd Wih the edits to obtain a data formatting rule that is
applied to other data within the spreadsheet. According to an embodiment, the
information includes output examples that result from the edits to the text that is displayed
within the edited cells (e.g. cells C2 and C3) and input examples that are associated with

30  the edits. In this case, column A and column B include input examples that are related to

the edited column (e.g. cells A2 and B2 is an input example for the output example C2 and
cells A3 and B3 is an input example for the output example C3). These input/output

examples are determined by formatting manager 26 and are supplied to a process that

generates a data formatting rule for other similarly formatted cells (e.g. cells C4:C7 (222)).



5 Processing in Spreadsheets Using | nput-CQutput Exanples,” by Sumt

@ul wani, PoPL'11, January 26-28, 2011, Austin, Texas. O her machine

| ear ni ng Weunixtsss nay be utilized. Generally, any heulPCSfitseomioat454 akes
original data as well as data edits as input and produces a data formatting

rule that_may be applied tq other data to.result in simlarly formatted

data may H¥ %gfgl&?ealﬁ?gewrg_ CH st EHn B RE o qfému,t}_ém@t mﬁra;ﬁq%soa%rﬁﬁfw%% t he

machi ne | GaLR BehclQRSHIILS trfalimoi i) HEEHcNdRaRinkQh AL Tt FRBAEEIR6. The
be | I

functionality may al so ocated in other locations. [002 Formatting
manager Jérmaitingratésdalanyputpuplangs ta grnctide aevlyrfomaticd galugs. eAtrdinpeoe acel | s

within the spreadsheet that are siml.ar formatted. AccQqrding. tq. an
orbodi mertb RN e r By pikEnR i e bt B s Etie § SAh i St put
range 50f r&gtdssing asprehdshed®WRinhBpuk @btk agfpldshenyesiihe duteidinPopIl>ni t he

current exanple, the output range includes cells : C7. Box 222 shows t hat
appl i cat iJenuasy 20128, Yktla Apstitrdickih O then machies leaining fogrigresmasiba wized val ues
bei ng pl it hi | |. d r.di t . i t dat a
o noc P B TR u PR iy R 100 0 T EN b, 0

wor ds, whedntaforabiiggirslealilitheg b dpplied forehadapub résande sintikelydatnatfedrdant t i ng
rule i s updated using the 20additi onal | nput/out gxut exanpl e(s). .[0027] The

dat a f or Bt PigreduPsCordingde e cabadipany thy fupginality ofdbe maehigs i43ming t he

cel | F ol i r . ' t here
e nad o BT R R [l BRIl G e
one pot enhioler teegtibts. may be generated by the data formatting rule when the
data for ing.rule.is not sure of the result 5 According, to an

enbodi menBOLHer Brin iR iES] 1 PER oD iy (b TR s ol i ng
rule i s applvadid@e %ﬁﬁﬁﬁ%t%dﬂawmﬂgﬂ@%m‘a{te&eA!:&)r&iﬁ? deleibagmehether

application of the formatting rule is generating resul'ts that neet or
exceed a Jateldeneiting ndd icantdaeate applied|to phoaphbiadge Foeclledzatpilledowrf the

appl i,cati on of e for ting.rule to the predeterm ned number cells

ooulSe et of BE s TEinubY e Surshu eBler B o] A HEIRE edlly

aut omat i q@4:Cy. BAapRbiseslyvs (hAchpliditig dfehadnte raditimitiles theld@aci or mat ti ng

rule is applied to the cells in the outgu}%ﬂran e and a percentage of cells
f

t hat havecawed ahgilaes heingplpeadriyidug celide @ Becdingrip 8 embadimonh ghe

t : : d
ol cul at GClopfgihg phE Bla AANPIEETONERTIRE BuBLR RHGICHA e DoldOupnens o o
70% t he vadlelis ediredwighio thepatitputange, tkelaaubanating alld i Jpdhie@dsidgwe usi ng t he

results praovided by the data formatting rule. Wen the threshold is not
met, 2Ohe 3ddEionElnpE{PUEY c)EMRIBS)i ed to the cell and nore edits are obtai ned

before cr N . i I i ed
ond e dSfIEOTR BRYARA AT Mcfl Rrpbr bR (AR HEIRSTIR RA0
appl i ed tlorchanple) 4 valiats nohditoaterichids CoHafd & smee tevels nos a fiedt oamt e

t hr eshol A uni que result. 5gen ratelgjtob application of the data formatting
il oo dheeuBip R Engghuns RarBittr verdnal Ree eatR sPHuTO G Sarates
gener at i ng, A€ ath 38kt | Swhé&d 18 Uata Th @SROA 811 ARHoOSurk B 82 rBRY, be used to
determ ne 'whether the data formatting rule 1s generating accurate results.
25  According to an embodiment, before automatically reformatting data, the data formatting
rule is applied to a predetermined number of cells to determine whether application of the
formatting rule is generating results that meet or exceed a predetermined confidence level
threshold. For example, if application of the formatting rule to the predetermined number
of cells results in a low confidence level, the data formatting rule is not automatically
30  applied. [According to an embodiment, the data formatting rule is applied to the cells in
the output range and a percentage of cells that have one answer is determined. According
to an embodiment, the percentage of cells that have zero answers are excluded from the

calculation. When the percentage is above a predetermined threshold (e.g. 70%) the cells

in the output range are automatically filled down using the results provided by the data



[0028] Many types of data formatting rules nmay be created based on a user's
edits. For exanple, a concatenation of two columms, extracting information
froma covOormiw39 10 extracting a top | evel domain nameTiusermaddddr ess,
extracting an emai|l address) and the like. Cenerally, a data formatting
rul e may ecalcula sed n.any editi activity. In sone cas nor e
than two %%H%m%b?ﬁgk rgeho F‘FE&? nQEMgk 4R rﬁsﬁtjéﬂ@&%qt@e&e@eﬁdépéhwilm

For ex a%@m&r@%dl@@ﬁ@ beﬁldea%mr@gre%&gﬁéw aata&am%dﬂg 1t21?e éQ?{ RGGIY AL wih
two exanmpl es and be 95% accurate using three exanples. 15[0029] A data

format t i rig applied anadthacelbasbamintitoe (- paegdighting fsmhasang)onaynict dpphedtauser
interfac §omE ot t| on y be sel ct ed. The
exanpl o dit £4Pinal SRR G R OGEE ASELE PR tha Bl g i Tl s el ot <
exanplse Cg%hé@edw%gﬁcénbﬁ oemlteﬁﬁmﬂafﬁngeulaw MRREI 62d bdodialiRA® tadthy
formatti ng manager 26. For exanple, formatting manager 26 may | ook at data

and det erdfin@rmayog r@aﬂwe@kla&m@gate FesHiLE: h@thzoth@%ﬁlaldé angyor rules r@f@{ dm with
the Ieast ch‘ljfg)(?ertergImev \%E&Egr tﬁgxﬁg?orﬁ%gzﬂgi%[e g g&?ﬁirﬁtnﬂl%sa;%gﬁrﬁ%org&q and the

remai ni ng €o consi F GURES 3-6

show exanpozs oMaﬁptymg bi dega &ﬁhia&mlga:alednmybacmwd tms@dlon 8 usdrB@dig. FhrCURE 3
illustrates determning a data formatting rule based on a user's edits to a
col unn arf¥aRplsH §CoRFataRalioTe I WoGohRS: RYTAcng et TR e celufin Bign t he

col ng st ea@sl-{%ledétt%b é%?g?mglnqaﬁ{e fhotn TRKAIEs:E %&tfa%ﬂl&%aﬁ B&air Jl(ire MR ggl um

(O n the current exanp user as typed a first
initial fliel Gwadrally, adpefiroditagdul rspelseca dubdted bastdbh empddibyg adtevityadt nane.

The last name is conttgl ned in oI um A OLE ?‘@ ads et 310 and the first
initial iSMEsAtE M ﬁ“%iﬁlﬁﬂ PR FRIPCH PEY PS L0 ORCRAEASEWEE t o t he

user makiggkh @o?g!ahﬁ)lé %&ﬁh&kﬁn%aﬁﬂﬂ; Kedrisc ﬁi@c& %nfyq{er%b/ﬁ hQGrdidh@hitwo
generated by a machine 30l earning heuristic that fmay be applied to other

cel s Wi tdxampteh@n@lbclﬁfémtccurp@%m]g thrgeehamples.r ent exanpl e, the input/out put
exanpl.es ete in.the C cqlu the text in the.A and B

oA TuseS AL IR duiTotrhilling But By fisg Dt fRihab ot S¥en p N it a i nea by
scanni ng mﬁaefaci@@tgrrm)h 19) b%@tﬂ&trﬁeﬂuhgﬁmmy% sdrewdi mhappdrhgidti@en of the
data formatting rule to create the desired result. In this case, the data

WO 2012/ M@m@ua@w@lﬁ@ﬁ@?245146&Qc}fgrrﬁmqsergeehqtsefxemé@t@ﬂswnﬂmréhq hat obt ai ns
the fir Stex'a gjn ge%% a{tfé%get@ﬁ%né@ﬁ)élﬁog@}tdg{ﬁ%a %nélégl{[% Cflolr'@%rﬁ}iﬂ as well as

inserts a peri dharact space c firs Ritial. The
out put r abgeatBl@mansglice ab amytlbek ﬁeiataSanmievdﬂinﬁfe ihpwt/cdigivd ckonpred fromghe ul e i s
to b62 applaltae(e g. . a column with the least number of values may be considered as the output
column, and the remaining columns may be considered as input columns).
[0030] FIGURES 3-6 show examples of formatting cells based on a user’s edits.
[0031] FIGURE 3 illustrates determining a data formatting rule based on a user’s edits
to a column and applying the data formatting rule to other cells within the column. As
25  illustrated, a user is making edits to the Full Name column (C) of spreadsheet 310. In the
current example, the user has typed a first initial followed by a period and a space that is
followed by the last name. The last name is contained in column A of spreadsheet 310
and the first initial is contained in column B of the spreadsheet. In response to the user
making the edits to cells C2 and C3, a data formatting rule is generated by a machine
30 learning heuristic that may be applied to other cells within the document.
[0032] In the current example, the input/output examples include the text in the C
column and the text in the A and B columns for each row that was edited. The input data

may be determined by scanning the document to locate data that may be used in

application of the data formatting rule to create the desired result. In this case, the data



5[ 0033] Referring to spreadsheet 320 it can be seen that the automatic
application of the data formatting rule has resulted in cells C3:C6 being
filled irwaizote/m3rsane that includes a first initial tharcCrastakioomed by a
period and a space that is followed by a last name. Cell C7 was not filled
in since li.cation of th ata formatfing.ryle did not result in an
accur at e {PESHIRE g}%&f@%ﬂﬁ@fﬁ?%@ﬂ\:\t&%t iighigigal ligppgghumy %@ET iaé,ﬁolﬂaé%f‘cjsheet
320 al so phiRWSIufn' 8 VAsSVAING iHKS alpatied tRGE1&! ﬁ@%ﬁ&c&%@ra&&%ﬂéﬁ}{e pgtused to
accept/reject a change nade by the application of the data formatting rule.
An error iogiel. Tht @ipucengsllddendic8exthi selid tooviptlathe datadarmathes twewtid ba of
where the data formatting rule was not applied (in this case m ssing data
fromthe quﬁgcﬁ col uim) or where application of the data formatting rule may

not bg dqhezIn NRefeirthglle speadhadts20Se@inHcGolRhdbhic adniagl apSitatbs6£msi on for

nore di scussion regarding the reviewi ng user interface elenent and the

error cordagciornafting sple hpt wsylipddn epléneht . bejrpodbyl irpabREamshalisclidcsx anpl e
of a use rfﬁgﬁﬁltﬁgth%{jgtf?lrlﬁe&?c% 0e, t)%r?éﬁgan'g][h s&;ﬁ@e RIGK ?+llo§;§e%uorr¢i a% liléstqllé elcfol um.

The user has change rmatiin € soci al secu nunover Tromthe

format " XOXXASUOOKTTIetlan SiXEXapple X000 T thviista dorXatisngamnye AO noumswladn,an0-9) . I n
ot her exanpl es, the characters nmay non-nunerical characters. According to
an enbodidfeete rasulieyincg the Hpst parae fAYENIHBMBY - nore edits the i nput/ out put

exanmhes [Gﬁﬁt]US%;?rie%ﬁhééﬂ%2{)]Qfsﬂﬁﬁ&izé‘:gr&%ﬁﬁgh%etr?ntgxl‘i‘&%re%&enr&?%z HRk thal Remat ting

rule that 1s ap to the other data 1n"the colum. | e current
exanpl e, ushétd avpeyit/rexeirqdhasgamedd hethorapplicasion bédte dataformatsing ault.aidmed i n

cells A2 and A3 .and. t he out .exanpl es, are the edited, 25 text shown in
Col | o A2 v usRs intRRes Srriiags il Bl RBEte A Ber SEVBER RS t i ng t he

i nput/ OUthHﬁatﬁﬂngé &as n&%ppﬁé@\;m Lifis cdsB mATR &4 8o B Ehs@S ik )orR)e One
i nput/out put exanple may be sufficient to generate an accurate data

f or mat t i regphcdtion off therdstalogmaging xule diayi neg be detramined to eoceutiateSt¢ BLHPRE
exanmpl.es b sed. Further ny additional edits nmade by the user may be
oy e BR i s T A Bhre Ry S b R a5 TR P T BB o e
Appl i cat i @it ahdehedRiod chREdIBh uk&dntetthe: dilome).l s A4: A7 result in the
spreadsheet as illustrated by displ ag 420. According to an enbodi nent,

®

cel I's t hdP03lr BIGURBAsEPYYS aaesanaple ohs s ke dits to thatitcarlin the sogdt ead, a
' ' bef

ser TR RO ABREr Ay ThL LIBHAY Bl SRERL NG PrGROSEH apges before

2012/ 103 1HRCET B2 241022 48X XA X XbeX tlhangex- axHEKDP ¢ahéry Xaidnyhe user

provided with an opporitunity to undo the changes. [0036] FI GURE 5
i 11 uglr ategnesy, Qn?énﬁw %hﬁfexamaieértﬁﬁﬁlmﬁeréail@tY§10fldwérrf-‘élﬁ@1e°h@Wéter%r matting of

I e
examples are used by the formatting manager to generate the data formatting rule that is
applied to the other data in the column. In the current example, the input examples are the
original text that was contained in cells A2 and A3 and the output examples are the edited

25  text shown in cells A2 and A3. More or fewer edits may be collected before submitting
the input/output examples. For example, in some cases (such as this one) one input/output
example may be sufficient to generate an accurate data formatting rule. In more complex
editing scenarios, more input/output examples may be used. Further, any additional edits
made by the user may be used by the formatting manager to update the data formatting

30 rule. Application of the data formatting rule to cells A4:A7 result in the spreadsheet as
illustrated by display 420. According to an embodiment, cells that already contain data

are not changed automatically. Instead, a user may be requested to affirmatively accept

the proposed changes before they are made to the cells containing data. The cells may be



[0037] In the current exanple, the user has changed the formatting of the
dates in cells A4 and A3. The input exanples includes the original text in
cell s A3 wocorsoarsd t he out put exanpl es includes the ediPCedSb@Ri022354
illustrated in cells A3 and A4 of display 520. Application of the generated
data formatting rule result spl a shown, the 10 edits may be
made. any e SRRERCFLTRAtCR Wﬂ#@ﬁﬂﬁ% avidett wiaan OBpYYLLP BRIGHet he- at o
formatti ngafsse may not only fill down as illustrated in FI GURES 2-4 but

al so be applied to other cells (e.g. cell A2). [0038] FIGQURE 6 shows user

i nt er f acd0e3&dnetE/Rh étillmweb@n@wdpltGM iamr@@rra@iting\hdits tp lsbarfge thafornaiging f

15l omentd g5 RGUELASTHRERS O (RPN HE T aNOSRES 1f HreRFiRT o BB 614 and

616. [50038}m#A WVD][)’K}C‘{O » e DM/Yly 'an error correction user interface
el ement when the cell is flalg ged as having a value that is inconsistent

and/ or ndP0¥At elnrthaedreny camplecihe nses hapehnoeed thg feranadiingeolibeliatentn cclls cel |
W th Incozgi%ltz& &‘T Tﬂ?iﬁ%upg 1&&%&%&@88@%@1 @l 1H§e1§§r£\§'§£d 4968 g@lgeo mat ch

what the or ma e wou ave gener at e valu wi t hin

the cel |l owgsutgenapla eldlublys thlaedﬁlat @xf griftadtiateidn rculleA3 hudfl Auhddésplay 3p0r e t han
one possible result. As soon as the data formatting rule has been applied
to the debicrtiRtolghe peneraighdaa formpttmedilerssultydn dﬁp@yp'ﬁ@oﬁ&sg@%tt @r e

fl d t ent
mg%ﬁ?he ér‘c:tli}g e? b@?n&d% aft &Q%ﬂ l’}f&hﬂaﬂ &k a%ﬁ@ﬁ{)[ﬂ&raﬁgn bmeraa1 aStEn

poss e resul ts wad more or Iess an one resu (e.g
no resul tfermoattidg nre may eot edyftlslowmosiithedrabyd it FEGURES -6 boraalso byapplicd) or
t he 25pre-existi val s inconsistent with the result provided by the
data for rfﬁtoﬁeﬁﬁelpsﬁle %ﬁ@r heuristics may al so be used. For exanple, a

resul t iﬂ Cﬂ@ﬁﬁl@@%%ﬁoévé‘ﬁ&@%ﬁtéﬁf@d@elé’iﬂ&ﬁs fhhemBy B0 RLqb idiSak \2h feceeds a
predeterm nunber of results and/or sone other condition. [0040] The

error corfpeoatiiogolisens. | At Blubaded sheadsiccifely shews edveotieg us&W!l@tnrfsw ected, the
30 f | t. di | ect abl
opt1 dns (RS BELIEHTR g0 5™ s Bar Remn SRS Sl LA™ 68 Sde”a nex:

option, 6[00)3 Vl )be%ll@fih lHénnarﬁede'itﬁ afRtrbPEorre@flon 9aR itte@idel Mimerdvhaf eiept
opti on, in ce option, an error checking option and a possible

val ues omelléﬁﬂag&sfi@s B?V1P&§§a](‘}9tth9é HsinpRpiskRat prdl PIiefe detgihiied (hBhecceBee: The
hext opt '&&o%ﬂf to 2[11 entllﬂ)%lnﬂgﬁﬁ a 8&91 Jmtfl %%nélgte%aﬁegeﬁ% 1R o L Ve{mee previ ous

either does not match what the data formatting rule would have generated or the value

20  within the cell was generated by the data formatting rule, but there is more than one
possible result. As soon as the data formatting rule has been applied to the determined
output range, any results that are inconsistent are flagged. According to an embodiment, a
result is considered inconsistent when the number of possible results was more or less than
one result (e.g. no results or 2 or more results provided by the data formatting rule) or the

25  pre-existing value is inconsistent with the result provided by the data formatting rule.
Other heuristics may also be used. For example, a result may be considered inconsistent
when the number of results exceeds a predetermined number of results and/or some other
condition.
[0040] The error correction user interface element may be selected. When selected, the

30  error correction user interface element displays various selectable options (630).
According to an embodiment, the selections include a next option, a previous option, a
help option, an ignore option, an accept option, an edit in cell option, an error checking
option and a possible values option. More or less options may be included within menu

630. The next option moves to the next cell that is marked as an error. The previous



option noves to the previous error. The help option provides a help

di splay. The ignore option ignores the current error and renoves the error
correcti omouseriodrsver f ace el ement fromthe display. ThePataspe120pi45on
removes the error condition and adds the associ ated i nput/output exanple
for the cell to generate a new data formatting rule, The edit in cell 5
opti on pICRUEE MBS [SBF Iyt AFobaT ke hRleieDEsn RR¥ et b ARERY HCORERS edt ¢ s
one or MyRioRkedoRQSRe BEFQK o6l ARl (bHBVed (HE REH dorfcdiibd &Y Bfler®te@ment

i nput/out put exanpl e, and new updated data formatting rule is conputed.
Accor di ngrano thendigndpo dTreeaeceptiopsom pahaive sl tharor omdraen amadda e dssocagied i ed t o

t he renmmi.ni rror cell.s that, are re] ated he data fornatting rule. The
o or Condtn ity Sh BasiFle Guh e DliSnbElsd fiby i ki FulBedpler e ststRerbe s o
error schegpkionPlabls the@s@as®idalcgit\iddéash tRPEHDMWHBE thesRbeligdndosRbayst a | i st
of other possible values for the cell when reformatted. For exanple, each

resul t t HAgscjosrogeeltsrtherediclsgit ihiscagest a8 angppritouing cxammde.mag new/uhdsisH dpad.
[0041] T | ew inte : I t i tions to
ncer act riRtbE B PEBe bR & g s AR LA PR T g
rul e. Acaafeds agplied tathebmaidi sreorticelld thet are vilstad ngthewlata GaAatdegmilé. ke an
undo option, a redo option, a stop option, a review option, an ignore all
option, £'OEFRCCKHE YHON PHAVIES thy BsF WahtvapAus Mrioas silatingle crepelshidgmay be

i ncl yded ~ ti: t he
col ung of S AR SR e R SRS b o Gy e ) "F
t he st at ecclltwheasefonmattidatbel yxdraflorachapply ithag it dvacdatdabyfthe dath fomatting e t o

t he cell s.lThe redo 20o0ption restores the data in the cells that was
pr evi ous!YleURdorIBRIeYHe user. The stop option disables the automatic

behavi or [9641t]h?T1§’éjﬁeQWiﬁ%usfe-k tdte@&\éﬂaléaient@lgpibyﬂeﬁl&té J«’lﬁio@%ﬁtiéﬂl%rta%&ﬂa&g rule.

The review option sets the active cell e the first cell in the current

conver si onitl tgell{ Baghavehecrolorpaticd wanyethe WataHommatieng oie. tAagorditigetoiagnor e al |
opti remgves the,error tags and.any r.elated.error formatting fromthe
0B 1 33 1 e Ry it P e 5 Rl S S P i Simishos W58 cer 't o
save the gptibhantevidat éptioal AbichbRGIIrdption, A€ e 5PN, QRE bR BthSAYRSonl, ISRt | ON
relating to the rule, such as col urm&s) that may be input as well as any

i nput / outfpyrer eptwRp ey berdudadria megpoLen The syduersrdimaevaistthodecunfanb 2]

FI GURE 7 0] el f for. bl i i | i fi . npl e.
D spl ay 7(%% I ngﬁw@séf&lﬁ??gﬁl& tot‘&g]t(ﬁgﬁ J(l)a\lﬁ[s]ﬂ!g% h@% rédcg)%aﬁ rahf)%éry(t)ﬁﬁ%t he
aut omat i atdie Itiwasgmeafed 21t fardappipiagmicalatadohasttiogiile nsthewyllal Be mhéo i ncl uded

within a user interface, such as desired nunber of edits/selections before
obt aiZfi nPPacRATELRERRITA G e thahas Ry Iously SURdeRG by Bedssts tTﬁiﬁ@toaat a

Wi th/w t[b?)%nﬁ%'aﬂlieé R R{&naﬁ%%‘éhm& éﬁtﬁ@a%%%%@hll B%%rorfia%ﬂﬂﬁ%%é §at| CURE 8,

an illustrative process for formatting d y exanpl e be descri bed.
When r eadongattingrde.sthssivew gftiontsetstiuddtive selp teetsethe didstlvell @i the cutdnt

2012/ 103159PCT/ US2012/ 022454 it shaoul d be aﬁ’}ér ec'ﬁlt ed that the | ogical
oper at i orf MBS IFEGSS-EntIE G EhiEES) Wt HHF1E JE?’ﬁ}l‘”&sa ORISR HIRRYES of

conput er (hBk&NBHN £ AGrslaRl ROPHrAMIBIHNE the cells in the current fill down range.
25  The save option allows a user to save the current data formatting rule. The save option
saves information relating to the rule, such as column(s) that may be input as well as any
input/output examples. The other option provides other options.
[0042] FIGURE 7 shows a user interface for enabling/disabling fill by example.
Display 700 includes option 702 that allows a user to turn on/off the automatic filling of
30  data by example. Other options may also be included within a user interface, such as
desired number of edits/selections before obtaining a data formatting rule, whether to
overwrite existing data with/without confirmation, and the like.
[0043] Referring now to FIGURE 8, an illustrative process for formatting data by

example will be described. When reading the discussion of the routines presented herein,

10



runni ng on a computing systemand/or (2) as interconnected nmachine |ogic
circuits or circuit nodules within the conputing system The inplenentation
is a nattwo20f2wBsPce 5 dependent on the performnce reqoirrusaenn246f t he
conputing systeminplenenting the invention. Accordingly, the |ogical

operations .il|ustrat ed n t he enbodi.ments descri bed herein are
referred! {@WLE‘EI?%?P@F‘W% @6&?15 gg??i"p‘lsrf‘?% VATIOYRMRQLENCIUB AL or  npdul es.
These Opeifn%ién%%ed (‘315 ﬁ@&&éﬁh@ﬁce‘iﬁ‘éb&%ﬁt’er ﬁﬁﬁl@m@ﬁk@d HBQH{ ﬁ&gf@ﬁ{ nfQulciP! ement ed
in software, in firmvare, in special purpose digital |ogic, and any

conbi nat ironnin en esbmpLOfHHALEIM md/@r(2ha$mmr¢onmb@cdkmaplmock&$c gomitroves to
operation.81 re.edits that .are de to data within a docupent are
ot ect ed CipHE MRS SHEGh 8 <aRpuull STt ThniBhrmbiion e S HETRisea
enbodismenfeperiddat @ik peAbAndmee @eﬁleﬁtts off SheCRRpatiAE ety stdrh RplemBhisy B a
docunent (|. . Spreadsheet, tab list) that are a sanme type of data and

are sim liaydnjionoAseerdigly, @@rﬂegwll qperaé@@h11b1élrate¢\ﬁm¢1mﬂk1ag¢1@|t brdimeiat ai n

the same 4yBR Aol fetlife 150RLERy SUILRRSRS MATRR TRy and the

i ke). The e are a 'S a pattern that

nmay be appbdugeh. tihesd ds;&ﬁatmlslﬁrubmvalmlgwbé@ asiaard inpaeleoaly the implcdfRdtzll iMovi ng
to decision operation 820, a . determnation is nmade as to whet her_ the nunber
of edits RHYEKFLEHRYAE, | lﬂrSE%F‘é% lgvurpase digghtogtc. ard wi osmbapiondlereel ggered the

procegs t ta I 0 ot her
D oo R YOO AR AR PRL ik 3100 o ARRALD o
edi t s t o rhadeggentaohitian aldngimerdat@da‘tmtaftht”fhemgns ulag blestnywhts tohke dodugget. poi nt

may be set to..other v manual ] y/ aut omat.i cal | For the trigger
o 2 ARt Do et e e arn b A% i Mashiairodv B8 TLSS & ot £ Po
rule to %@%eﬁ' (m: |s%fea€i§:{e@t 'tatbmsﬁ?‘tﬁéi‘hfé atél‘ﬁleC{gﬁéJGMhtta arldars Qﬁliﬁla?l%s es the
trigger point nmay be one, wheréas others may hree or noré. [0046]

Wien t he fmm:gtyér Geoemtly heash ndt witharn ecbaohety Oph@npt&le saBe typ@tOtﬁ date (t©

P et ad B S B AR e FEb . ookt e bRE A ST iher o

I nput / outiits ma?saﬂt@ﬁ tiadt enagicaippRell @AhdicoNd KiRGnd Bic 3amBEIPeRE ithRUr i stic to
obtain a 30data rmatting rule. The input/output exanples provide exanpl es

of data ilA04S]beMevimede deasign@peration 82k agi@@rr@ma iprats Mgletas to whickdr the of dat a.

For - exanml o ECklig, SIS A G 8o RhaL IR I3F Buu L il Rt Sxarpl es

are the ore edrting a exarrp are after
edi ting. phbens tohshtafithiesdana ﬂ)rﬁlattﬁhgmel‘ﬁltlﬁ‘zehslt,oﬁeh@pbw ouwithexanrasfoangitddhe

edit e2C(i) cells. According to an embodiment, the number of edits to trigger obtaining a data

formatting rule is two. The trigger point may be set to other values
manually/automatically. For example, the trigger point may be based on a predicted
accuracy of applying the data formatting rule to other similar data items within the
document. In some cases the trigger point may be one, whereas others may be three or

25  more.
[0046] When the trigger point has not been reached, the process returns to operation 8§10
to detect when further edits are made.
[0047] When the trigger point has been reached, the process flows to operation 830,
where input/output examples are obtained and provided to a machine heuristic to obtain a

30  data formatting rule. The input/output examples provide examples of data in a before state
and an after state relating to the edits of data. For example, when the edits are to existing

data, then the input examples are the data before editing and the output examples are the

data after editing. When the edits are to a new cell, the output examples are the edited
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WO 2012/ 103159PCT/ US2012/ 022454 data in the cell and the input are the data
related to creation of the output (e.g. one or nore other colums of data).
[ 0048] Trwio=0tZ/waisag to operation 840, the data fornatt iPag/usadie/opsis4
obt ai ned. According to an enbodi nent, the data formatting rule is a

function that recejves, textual jnput (e.g. 5from aqne or re cells) and
produces c%éarlatﬁ? ol he dgpt g th%@%ﬁ%@ﬁ?@r%%ﬂpm the muaL4c.g; e adprar
format ti nghQtBRIMMIJNgh@). 1tems within the docunent (e.g. the other cells

within a colum) to match the edits nmade by the user. [0049] Myving to
oper at i ol084), Thesibanipgto epmgfeni & 0dtcakm nsdattiThailo stqhttingdanyeordent i fi es

the itens to ich t data_.formatti rule .is to be appljed. For exanple,
the 10°otep PPariepinE RS rarT g Bl SiryeT il e PRk hingl e n

whi ch5i t efgm BAY 6r BBRI B indthrédicas 1§68 br Adte RERLS NhchkR& Brhating Rge dat a
formatting rule. In sone exanples, the output range are the cells within

t he col urfircetedat frmagmgroper shptar iiteemvilhethcaogumerdte g thawter cellsgwitis g, and
t he 'ikekmghﬁlqu?%jﬁﬁé ﬂéa &J%§QEEB%I range are all the cells with val ues
jaéen 1 ot her > an

that are a 0 eac hat are adjacent to the edited cells.
15 [ 0050][0649wW Migving to pperatioro®5 B G ot ratgicds Heemmibed. "Dhe altputirsnggppl i ed to
each of the itenms in the determ ned output range. Any results produced by

1

appl yi ng if¢eifigaths temsiamdiciythe drie Rayatbee fdeisde Be ppRlicdt doeaxamatlertbe maki ng

any qhangﬁﬁerq@nﬁ%ﬁpﬂmapor{igrggﬁthe L& ﬁiatd.oﬂ[ﬁln{'gl WRicH ?[9#@ ;hﬁ\g: l%gtﬁr ation

870, a determnati I's made as to whether application o a
f or mat t i ngitedibg anesruintl ack thn basic tor alieedate S Bing Acleo ld sarge &xangrieL the

enbodi nent, the accurac is.est'naﬁed q%la n er of. results returned by
the dat a MR 16 I SRERRARHIWEN dt 357 Gl arHis BRE Gants: of

resul ts fiiniRR AdHRR, lafd AR %) IRS R bR AEMRE LAt FanbEadil (ROLcIRAYIE enough
data to generate a result. en the nunber of results is greater then one,

t he accunabies dfat tteeadjassutl to sachagthéreanylibst droadjbtant tothewditérecatlanber of results
is one, t t result is.li accur.at e... The, nunber/,per centage. of cells
b o0 lBEDI; ofieh§R rorkfuioh SB0 P S0 Pty A RE R R 3RS s,
confi dengg thddceshohdd didsutbamR. exgaeded pt@iuded By 48in8 &% d¥DPGmalthe fulkhe

confidence | evel is not exceeded, the process returns to operation 810 to
det ect noPY kafictporagdn stpead bpfore muakingraay changsk ésthsidogimed, the nore accurate

h I . . j ] | d . 1.
oper at: oG SOpbOESFER dSERGE B R, FHGERHE R PRAREREEINGhAE Oy
resul t s cipphtaidnby tlapptyiongatiing ralatasufted medccumng rulle. tAzcedddy tofant he itens.

For exanple, the cells having a single result are updat with the result.
The 811 seHWiIH%}ltatﬁﬁﬁ?‘f“é%cé(r}% CHimAdet Dt np. %ange%&@?r%%mﬁigkéﬁ 42 h an error

i ndi cat orp,ag.hSRHS Sk AR 10 4h TEH WAGhYSERbLNISESAS ForthGIRNE ARY al SO

the data formatting rule did not have enough data to generate a result. When the number
of results is greater then one, the accuracy of the results may be questionable. When the
number of results is one, then the result is likely accurate. The number/percentage of cells

25  estimated to have an accurate result may be used to determine when a confidence
threshold has been exceeded (e.g. > 70%, 80%, 90%). When the confidence level is not
exceeded, the process returns to operation 810 to detect more edits. Generally, the more
examples obtained, the more accurate the results. When the confidence level is exceeded,
the process flows to operation 880.

30 ]0052] At operation 880, the document is updated with the results created by applying
the data formatting rule to each of the items. For example, the cells having a single result
are updated with the result. The cells having a different number of results may be marked

with an error indicator as discussed above. A reviewing user interface element may also

12



WO 2012/ 103159PCT/ US2012/ 022454 be di spl ayed that allows a user to perform
various operations relating to the application of the data formatting rule.
[ 0053] Thwoprxwssot hen flows to an end bl ock and ret ur RETIUS2@ROCHESEI NQ

ot her actions. [0054] The above specification, exanples and data provide a
conpl ete .description gf the 5 manufacture and use of .the conpasit.ion.of the
i nvent i orP® ‘%?H%%%dﬁ%;?ﬂ%%éaﬁﬁéﬁﬁ%#ﬁfn YafioUs ADRA TS tRe BuhRabRGHioh el
departi ngpf gpamidheuaR fid and scope of the invention, the invention resides
in the clains hereinafter appended. WHAT IS CLAIMED I'S: 1. A nmethod for
formatti 1803t allbasredess thesdlaves, to@orpd biickgnd returns to processiggtodhremiaetiong. when
edits ar e todifferent itens within docunent erej n each t he

i 11 or andOPTlos [ ovs Filipstibgathlengng Bya oo hiabing GetreTBa ebtieon « he
edi tss auhoide@alahdy uadet thé Bempdraidchasfand R BRida. MEndetthyt @nbdd@BntWot fhen t he
docunent that are the sanme type of data; wherein the data formatting rule
att enpt s invention e be made wethgutidsparting dient thaspidié pncheadpb ol thiedneatips, thade to
the diffe . tens, . f. i . tens reflecting the application of
t he data1%§$%% %&ﬁ%ﬁ#%P%f%&%@%g%¥ﬁgﬁﬁgﬁﬁ% %%f Claim1, wherein obtaining
the data formatting rule based on the edits conprises submtting
information relating to each of the edits to a machine |earning heuristic
that creates the data formatting rule. 3. The nmethod of Cdaim1l, wherein the
docunent is a spreadsheet docunent and wherein the edits are nade to
different cells within a same col umm of the spreadsheet. 154. The net hod of
Claiml1, further conprising displaying a graphical user interface next to
at |east one of the itens formatted by the data formatting rule that when
sel ected provides options for perform ng operations relating to the
formatted item including options for undoing the formatting, redoing the
formatting, stopping the formatting, review ng potential errors and
ignoring errors.

13



205. The nethod of Caim1, further conprising displaying an indicator with
the formatted item when a confidence | evel is below a predeterm ned

t hr eshol dw0 2012/1039The net hod of C aim 1, wherein appl yPag/ushe 201484
formatting rule to the data itens conprises applying the data formatting

rule to i i thip at | east one of a sanme colum and a sanme row.
257. The ﬁmfﬁfm - wherein deternmining when the edits are made to
items of the sanme tyRRIRN HAIRAMGRIR daBaRsAESEEsNEdp MR edits are made to

a first colum that includes data that is also included in a second col um
and a third col um.determining §hgn editsput erade tadifibrent g¢ros wefbinredicumest. or i ng

conput er - execut ahl e. i nstructions for. formatti ng data based on exanpl es,
conpri si n”g‘?ef%&%? ?%ﬁﬁﬁﬁrwgﬁwggerp% different items within a same
col um of a spreadsdwegshing@@MBBmatting rule based on @R &ifdi Ng a data formatting
rul e based on the exanples, wherein obtaining the data formatting rule

based on the exanplatoniepty spplyisaitha datd ymptingrwgte gpms 8l g  to each of
the ex a”pc{o%ﬁm%:@ tﬁat@@ﬂl'e E(%Ph g%%&g@%ﬁaggzﬂéﬂeﬁ{[ th& dﬁ@%nﬁarttgﬁ @?}ea %tlﬂ%l(ﬁ%a

formatting ru ased 0O appl yi ng
t he dat a fbanamahkd iteigs o et dstdefiBediby thicRdith@adatoethe dlftement dbmishends pr eadsheet
docunent; wherein the data formatting rule attenpts to fornmat 5 the itens

to a format as defifigdrypie thedlcmsapiichag thegpglication of fhedptnlarmgttingaulet ens

reflqgting the applyipatifby of clahif lg@h@refnocgﬂmhﬁl%'?ﬂe Gt ?orm%ttﬁgsrﬁf%ttﬁ dor
ts et wor connection that 1s

formatting data based on edits, cohprising: a
conf i gur endh the edirmoagtristosdrmgingonformatiqurrokess ar cachefdreyeditaga machine
comput er -lgaerta{gl%t?lleﬁrisst;[cotflg’[gcer}ear‘gggdtilg Hzllta formatting rule.
3. The method of Claim 1, wherein the document is a spreadsheet document
and wherein the edits are made to different cells within a same column of the spreadsheet.

15 4. The method of Claim 1, further comprising displaying a graphical user
interface next to at least one of the items formatted by the data formatting rule that when
selected provides options for performing operations relating to the formatted item,
including options for undoing the formatting, redoing the formatting, stopping the
formatting, reviewing potential errors and ignoring errors.

20 5. The method of Claim 1, further comprising displaying an indicator with the
formatted item when a confidence level is below a predetermined threshold.

6. The method of Claim 1, wherein applying the data formatting rule to the
data items comprises applying the data formatting rule to data items within at least one of
a same column and a same row.

25 7. The method of Claim 1, wherein determining when the edits are made to
items of the same type of data comprises determining when edits are made to a first
column that includes data that is also included in a second column and a third column.

8. A computer-readable storage medium storing computer-executable
instructions for formatting data based on examples, comprising;:

30 determining examples from different items within a same column of a spreadsheet
document;

obtaining a data formatting rule based on the examples, wherein obtaining

the data formatting rule based on the examples comprises submitting information relating
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10an operating environnent stored on the conputer-readabl e storage nedi um
and executing on the processor; a display; a spreadsheet application;

a spreadsweebi2/mBspei n t he spreadsheet conprises itens Prhatusare/oa4sanged in
rows 15 and col umms; and a formatting manager operating in

conjunction wth the spreadsheet applicatiaon.that is configured to perform
actions dBRRT %gi]th@.exam S w A A R AT A R )
Wi thin a gREas&PbHIR fmpiRe spreadsheet; 20obtaining a data formatting rule

based on the edits; ' automatically applying the data formatting
rule to itenms w thiautanaicgyreppdpingtire difta fdimaipgealdh gems dodimtbatsamaher ei n

the data formatting ru ttenpts to format, the itens to for a

heti nod RO LE S eiRe b Re R e st ek S s R o urm of
t he spreafsheat o ZRAMAPAANIAB] b thel xe@Mplc@naide di splay reflecting the
application of the data formatting rule; and di spl aying a

graphi cal user i nt ehifpheengidigtitcms reflectiaashe applicasfontaiéhd dasnformaitingteled by the
dataormt {1 ng 16000 ISR SHLESLEVRURI RS AP, L, TV o
di spl ayi ng a user idviewb&a®natidr Miat iscdnliguedn® cealeuinmd awkemorit; conf i dence
level 1s belowa praelgtlrg(t:eesg(m Ql%glogyrj ragg Q%loglputer-readable storage medium;
10 an operating environment stored on the computer-readable storage medium and
executing on the processor;
a display;
a spreadsheet application;
a spreadsheet; wherein the spreadsheet comprises items that are arranged in rows
15  and columns; and
a formatting manager operating in conjunction with the spreadsheet
application that is configured to perform actions comprising:
determine when edits are made to different items within a same column of the
spreadsheet;
20 obtaining a data formatting rule based on the edits;
automatically applying the data formatting rule to items within the same
column of the spreadsheet document; wherein the data formatting rule attempts to format
the items to a format as defined by the edits made to the different items within the same
column of the spreadsheet;
25 displaying the items on the display reflecting the application of the data
formatting rule; and
displaying a graphical user interface next to at least one of the items
formatted by the data formatting rule that when selected provides options for reviewing
formatting changes.
30 10.  The system of Claim 9, further comprising displaying a user interface

element in the same column when a confidence level is below a predetermined threshold.
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