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[0003] Concepts and technologies are described herein for, among other things,
generating recommendations for improving a presentation document by analyzing user
actions and content related to a presentation document. Through an implementation of the
technologies and concepts presented herein, user actions, content, and other elements
25 related to a presentation document can be analyzed to generate recommendations for
improving the presentation document, thereby enabling users that might not possess
significant artistic or creative abilities to create more dynamic, engaging, and aesthetically
consistent presentations.
[0004] According to one aspect disclosed herein, user actions and editing actions (which
30 may be referred to herein as “actions”) are identified from within a presentation
application. These actions represent various inputs and events performed and/or occurring
during the creation and editing of a presentation document. An analysis engine analyzes

these actions to generate recommendations for improving the presentation document. The
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[0007] It should be appreciated that the above-described subject matter may be

implemented as a computer-controlled apparatus, a computer process, a computing

system, or as an article of manufacture such as a computer-readable storage medium.
20  These and various other features will be apparent from a reading of the following Detailed

Description and a review of the associated drawings.

[0008] This Summary is provided to introduce a selection of concepts in a simplified

form that are further described below in the Detailed Description. This Summary is not

intended to identify key features or essential features of the claimed subject matter, nor is
25 it intended that this Summary be used to limit the scope of the claimed subject matter.

Furthermore, the claimed subject matter is not limited to implementations that solve any or

all disadvantages noted in any part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIGURE 1 is a computer hardware and software architecture diagram showing
30  aspects of a computer, a presentation document, a presentation application, and an analysis

engine provided in various embodiments disclosed herein;

[0010] FIGURE 2 is a software architecture diagram showing additional aspects of an

analysis engine provided herein;



[0009] FIGURE 1 is a conputer hardware and software architecture di agram
showi ng 30aspects of a conputer, a presentation docunent, a presentation
appl i cat iwo20ad2®n anal ysi s engi ne provided in vari ous PERIISAI IOBL681
di scl osed herein; [0010] FIGURE 2 is a software architecture diagram

show ng itio cts of anal ysi s. engi ne provid herei.n; WO
2011/ 1623§§ /@@é@@%a@éﬁaﬁgﬂﬁm@?@ﬁ@sﬂgﬂ%&m% o f?f&me@fla@ PhIHS

i1l ust ratdnﬂ@sﬁ%ﬁﬁ%ﬁc&frdihg%‘o RSt @R RididcNRe@Rakis hgq engi ne according to
one enbodi nent di scl osed herein; and [0012] FIGURE 5 is a conputer

ar chi t ectl00B]di BlgrlaheE Shiswi qognpauteri dr¢histiust dmgraposhemtieg ahalhdivatee egrdpwof t war e
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anal ysi s gengiatieg ascbnamnahdazions ifor dmpevidgo agpmredmddtnr écaimmandaUsansctiops,

i nproving the presentati on docunent. The presentation docunent may then be

modi f i ed SOHIECRSIOBR OBLSHEt Hd; sty Fetratay heelééqﬂ%ﬁd%@mo\ﬁghm&dare@@%ﬁaqn
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conjunction with the ea(ecuti on.of an operati n‘gdﬂcs)%/st em and flfepl i cation
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ot her i nR|RERBAERMaPNAAT®Y R6diRed iRl fesrdafbcCRTR! Mt ABraWdt ocofhBRhdinggs of
program 20 nodul es. Cenerally, program nodul es include routines, prograns,

conponentAddidenta aspactrctegardgng sk opdrattons ywodlsba proyidedchaleve svittheafengaed or m
part i1%ul a5 1.9 i npl enent particul ar abstract data types. Moreover,
t hose™ski'l i'm the art will appreciate that the subject matter described

herein ngyohR PRadkitkeubjdt nBlchaesceibad HERIn ) FéRMca anfhgpdntdl @Btext of
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other implementations may be performed in combination with other types of program
20 modules. Generally, program modules include routines, programs, components, data
structures, and other types of structures that perform particular tasks or implement
particular abstract data types. Moreover, those skilled in the art will appreciate that the
subject matter described herein may be practiced with other computer system
configurations, including hand-held devices, multiprocessor systems, microprocessor-
25  based or programmable consumer electronics, minicomputers, mainframe computers, and
the like.
[0015] In the following detailed description, references are made to the accompanying
drawings that form a part hereof, and in which are shown by way of illustration specific
embodiments or examples. Referring now to the drawings, in which like numerals
30  represent like elements throughout the several figures, aspects of a computing system,
computer-readable storage medium, and computer-implemented methodology for
generating recommendations for improving a presentation document will be presented.
[0016] Referring now to FIGURE 1, a computer hardware and software architecture

diagram will be described that shows aspects of the operation of a computer 102 and
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[0015] In the follow ng detail ed description, references are nade to the
acconpanyi ng drawi ngs that forma part hereof, and in which are shown by
way of i Iwosbriateeasn specific enbodi nents or exanpl es. ReC&ruszeong/oswsa t o t he
dr aw ngs ~in which like nurerals 30represent |ike elenents throughout the

sever al ur es ects of a conp system 0 adabl e storage
medi um a9ﬁ relo%maég CPWBP%PTQW H“ﬁE?g‘b Yemer &"ﬁ!@@kﬁqg % BEesTHiEHWat i ons
for inpra) H&ltﬁnmoﬂ%%‘c@{ﬁ@éé &{‘tlfé%ﬂ{ﬁ&tr 100! hwhige &ﬁﬁﬁtﬁéﬁ A wliPOd 8lsciReE L | ng
now to FlI 1, a conputer hardware and software architecture diagramwl|

be descr |gy®Jert teitil dhlows watélpﬂ@ep@t od FﬂGER@pé,r dtshonldoffe aotedripait@mpuog HRd WO
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conputer cbadbutdl Fﬁa@)l@mu&@fnghqaes@h{ahobaplsncaﬁmsed in greater detail below
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document betsy, \{aoetmformls of gpelkyisiush engixbeeraes, siden, axendiabiag bsoheludade
conpggent 1l hlat execut. es (\)Nlthelg oy in conjunction with the presentation
appl i ati'on" 144 R v\ﬁnﬁ1 N %crl bed in greater detail below, the analysis

engi ne 1080i8jenThd ardyMarchois B8t [0S cxCMR softRaL éﬁdﬁl}]@d nefl @ienikscui®l at ed
to a presentation docunment. The anal ysis engine 108 anal yzes these 20 itens

to gener avihip €& dmseREBEIWNYith dhe preseBationgarrhisatsel¥éht AsiveH keodersabrd m06. |t
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execut es presentati on’applrcation I n ot her Fment st h

anal ysi s edargéme rdl&8d nmaya pmeesmﬁtﬁ)naSOcmn&handml antystoamdreh08 akdyzdsnbhtance,

t he agal ysis engi ne 108 may e ecut on a net\/\}qu accessi bI e server corrput er
t hat “Ean 5&Sat0c 8ECEHC BGCHaC 89%911 At PYHOURBI e REFSGRLation dpeumemty ]cﬂfgh

appropri ahsuld &Sk ifid Q)&'/Hﬂeqaadned&ﬁl%dlnﬁ?ﬂtetﬁ@ raﬁél?ﬁs teH?mQ A9k %xb&ﬂeso%thﬂle

anal ysis engine 108 wll be provid ow Wi th regard FI GURES

[ 0019] TuresengtinowapitleafdrGURE 1R pthar golhadimeets drechiatysstengme dD&gtaazmpmaltd asbe

descri bEda stand-alone component. For instance, the analysis engine 108 may execute on a
network-accessible server computer that can be accessed by the presentation application

25 104 through an appropriate network. Additional details regarding the operation of the
analysis engine 108 will be provided below with regard to FIGURES 2-4.
[0019] Turning now to FIGURE 2, a software architecture diagram will be described
that shows additional aspects regarding the operation of the analysis engine 108 according
to the various embodiments presented herein. As shown in FIGURE 2, the analysis engine

30 108 receives user actions 202 and editing actions 204. User actions are inputs and/or
selections made by a user during the preparation of the presentation document 106.
Examples of user actions 202 include, but are not limited to, the input of text or media into

the presentation document 106. Editing actions are inputs and/or selections made by user

when modifying a previously created presentation document 106. Examples of editing
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that shows additional aspects regarding the operation of the analysis
engi ne 108 according to the various enbodi nents presented herein. As shown
i n Fl GURBWVO,20the2@mal ysi s engi ne 30 108 recei ves user &CTiuseél12888and
editing actions 204. User actions are inputs and/or sel ections nmade by a

user durin ation of the.present ocurment 106. npl es of
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al so bdenjochinest ABI FGRI1IMES @A YhtadBband 0, bephleadt liddicd tbSthBBin® sat a
that further define aspects of the presentatlon 5 document 106. Exanpl es

of cont exdaydad ycaobat the |pm§énta1bm deguaenbl 06 wias p@ateﬂ@ndtthﬁegqqgn@hyf logatyonand

year thaty ke o SSERLALORAREHTRR! \ A0S ST SAMEFpENd Gy OERR. AERLC

| ocati on eret resen a IOﬂ cunent was Create

not ed t hasmbaldirhenti Itllib Oh&exe ﬁiatadoerengmme at®lcexisctddvaccA6h a¢ e@hmatei®)2ain a
| ocal user_ device_ such as conputer 102, in other enbodi nents the context
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to the US{@OZI’}“%G&&&E@% e%oéi'ﬂﬂ!n%r 1R daBy stshegRTcCRRMISS [RBL FACAHIERECTES.
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and recei ves content
embodiments the user information 208 may originate at an external source. By way of

20  example, the analysis engine 108 might identify user information 208 by accessing a user
profile stored on a social networking Web site.
[0022] The analysis engine 108 also identifies and receives content 210. Content 210
includes data elements that are assembled in order to create a presentation document 106.
Examples of content include, but are not limited to, text, images, audio, video, or any other

25  data elements that might be incorporated into a presentation document 106. In a similar
vein, the analysis engine 108 identifies and receives the presentation document 106.
Though the analysis engine 108 has identified and received the content 210 that is
assembled within the presentation document 106, the analysis engine 108 also identifies
and receives the presentation document 106 itself, which includes data identifying the

30  various frames within the presentation, the layout of the content 210 on the frames, and
other data.
[0023] Upon identifying and receiving the user actions 202, the editing actions 204, the
context data 206, the user information 208, the content 210, and the presentation document

106, the analysis engine 108 analyzes these elements, as will be described in greater detail
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di gi tal |gTaions mpyabs Peidemiadathivn showariaghe figureshangd dessribed bercipprldeseat ed

that mor oplfa ‘%ﬁé"ﬁ% 938@:%@%8&%&3% aRErrASh &Hé’?f‘tﬂa& @%Qe &J&?ﬁi‘%cﬂ rdiffe Tigures

and descri erein. se operations may also be perforned in a different
order thgno23josehdesdnd Bebdpgneitiblodk@D25yheTd eheranulysinenite 10& glendfied aral ock

302 ere the anal ysis engi nﬁﬁéOB i denti fifs and 20 receives user actions
202 &Md dBFHYGSECEGIoNS 2964n¢ PAHtNEeAClORs 8+ abreaierp 4t PSP esonmatmEds, as

di scusseq pabgy &scdﬁ%&l%b%%.f Bt %E‘%%g@“ 8OE hOHRE 3@?%&,%9&% chaBioRBALAL I ON

304, where the analysis engine I dentifies and ceives content 210 from
t he presenticat ilenamdysinerinel 08 idenbhesoper @eeives 304entt2HO frouttherpre3@0atpmoceeds

A K NI G A RN K SRR

analysis engine 108 identifies and receives context data 206 relating to the presentation

25  document 106.
[0026] From operation 306, the routine 300 proceeds to operation 308, where the
analysis engine 108 analyzes the received data. This process is described below with
regard to FIGURE 4. From operation 308, the routine 300 proceeds to operation 310,
where the presentation document 106 is modified in accordance with the provided

30  recommendations 214. In one embodiment, the user may be presented with one or more
recommendations, and the user may select which recommendation or recommendations

they wish to apply to the presentation document 106. In an alternative embodiment, one or

more recommendations may be applied without requiring user input. Upon modifying the



25 docunent 106. [0026] From operation 306, the routine 300 proceeds to
operation 308, where the analysis engine 108 anal yzes the recei ved data.
Thi s procwexoiisieesscri bed bel ow with regard to Fl GURE 4PCFUsa010/08968t i on
308, the routine 300 proceeds to operation 310, where the presentation

docunent 106 is nodified |n accordance with the provided 30 . reco ndati ons
214. | n JRECBIHEY;dpemnent; L@f’ H’s@PCOr‘r&%FCBeW‘ﬁF E8E O fel‘f"%lﬁ%?né?“%%% at

r econnenq%gfa%ﬁ 318NHe %d?ﬁinb'?ﬁfceéﬂ%%o oBafibn MY Gheb@CoREENdati on or
recommendati ons they wish to apply to the presentation docunent 106. In an

al t er nat i[0V82Hnmbbainmgrtow eNdGaRIpdr erausioo At ndabe dessribed/ thoedeppys  @bomést hout

requiring user |nput. Upon nodify the - WO 2011/ 162959PCT/.US2011/ 039681
br esent adii et ARt B8 Mgy | oo REH P fBPe T (e ions
214 ap opgEcthinOiaddls adcbRIifOW britteribRERtSdi Qo @k, OThe 3@t BI(Ebdginsends .
[0027] Turning nowto FIGURE 4, a routine 400 will be described that

depi cts &t mpetasies 488r Wberellic bpakyhie ensHicy 0% apyprasethe ggcdivid egmaeny 73 18gto
“Ued ‘ . oY o .
erbodt e LR ek iorLENRH o Qs oG TR a0 BR Al i e

t he anal y®hsragddgbne gtfphic@analeyeas tidibeat @€ @in¢ad abcnidentledal moy detdercoicde
characteristics of the content 210. By way of exanple, a histogram nay be
gener at edfdhe sngp QiRividse fde arphe mep@eBeat or tone of an audio el ement may

pe_dabectighagiantiohineplandl Mool (@ YoARS 440 BrdfRYdsDE BREANSE G041 WRRZ8]e From

operation 40 utine 400 proceeds to operation 404, whetre
analysis engine 108 searches for and retrieves content related to the received user actions

202, editing actions 204, context data 206, user information 208, content 210, and
presentation document 106. For example, the analysis engine 108 may utilize an search
engine to find and retrieve media that relates to text found within a presentation document
15  or that relates to a Web site that the user frequently visits.
[0029] From operation 404, the routine 400 proceeds to operation 406, where the
analysis engine 108 determines the consistency amongst the various received presentation
elements including the user actions 202, editing actions 204, context data 206, user
information 208, content 210, presentation document 106, as well as the related content
20  retrieved at operation 404, as described above. In doing so, the analysis engine 108 may
compare one element or aspect of or relating to the presentation document 106 with
another one or more element(s) or aspect(s) of the presentation document.
[0030] By way of example, the analysis engine 108 may compare a histogram for a
graphical element contained within a presentation document 106 (generated above at
25  operation 402) with the text color and size used within the presentation document 106. By
way of further example, the analysis engine 108 may compare various graphical elements
(such as images and colors) contained within a presentation document 106 with the beat or
tone of an audio element included in the presentation document 106. In doing so, the
analysis engine 108 is able to determine which elements within the presentation document
30 106 are consistent with one another, and which are inconsistent. For instance, if the
analysis engine 108 determines that an audio clip has been inserted into the presentation
document 106 that has an aggressive style, the analysis engine 108 might determine that

the audio clip is inconsistent with other presentation elements that have a subtle style (e.g.



anal ysi s engi ne 108 searches for and retrieves content related to the
recei ved user actions 202, editing actions 204, context data 206, user

i nf or mat w0 2808162950nt ent 210, and presentati on docunent PCOAIS2HN3BRANDI €,
t he anal ysis engine 108 may utilize an search engine to find and retrieve
media that relates to text fozpd within a Ere526$a%jon doc; nt 15or that
relates t'6Xa0EBREST aVIPRAUPHR QUEer PP QREREST, 4Yr-sihe Soulitsy @f PERCGRAS 10
operati onydionubg routine 400 proceeds to operation 406, where the

anal ysi s éngine 108 determ nes the consistency anongst the various received
pr esent at[06dl]|el Aheprratiamédddiangnalyses engore HE ingghs nRONy thelconten raicicvethst 204,
context data. .20 ser i nformation 20 content 2 resent at.j on docunent
106, as vBrrR8 PRI Fanrah Y B shERe eI cs 5T Meaesyition BoraRTR AbhoRy W
descr gbedrahample, th Malykid cBfinc 108 naalist 3 ROKErBendlR&ovayoePiRahRVe iR

el ement or aspect of or relating to the presentati on docunent 106 with
anot her Jduekgpurtbpé ag| amgatlfls)rebieved e (k9 Iyprneheo ghasibatiareedile detitrent .

0030] B i b ] i
or a or Asheu? o R SoutE o afs loh AP R By A EATRANS pfhs Bl =
(gener at etbcalpomel 08t (Rbherappssaifingstid&ibnwhiight tbeenddexd imsetat cansht $i deletived

within the presentation docunment 106. By way of further exanple, the
anal ysi s @AM paeried contimb Hie heatyle a5 thg pagsantation dowmsht 808 such as i mages

and | or o] i 1:1 hipqa i 4t or
Fone 0r CHBOACEBLNSHeion AbsD yRY FARRL AU BrdtBClTRN opddfatla1l, WP R
doi ng so,antlysisacrainesilo8 eldgntrfees 18omseathdteons 02 detfar mpevisg die prescreaticn
within th resent ati.,on daocunent 30 106 .are consi stent. wit h, one, anot her,
and whi cHOSReR S RGNS the resdap On§ $0 3 HeFTard @!é%seéin@il% 49yc,
det er m nage thamnamdatchis2 1a! Py BRe (ReEiind HSRbAdatidHs Qo (RRRAIRS 81 bR
g

docunent 106 that has an aggressive style, the analysis engi'ne 108 m ght
det er m neantlfeataspdee ohthdi eongdnit g 19 of ithrcpiesdngatont dogiumhniot (e Bypwex eherampe,

el e ts that have .a.subjle styl €. 0 WD 2011/ 162959PCT/ US2011/ 039681
Cext 18 i hbgesPiGoR o b i Sy e dfRuf 13 18 MR A B oios
proceeds dooup@r Bd6 Qack A8.chhMERd lfomit sigPeF ablofifgA U sélb@ioanalt b aBeramgicne 108
m ght nodify the content retrieved at operation 404 to conformto the

char act eriaskgreundg¢oleh schigimes el alhp oire defc altesprtiveosudigyorgagdeds chmesisaniP@,  t he

anal ysi s L (R 10 he
backer ourieay B8 0 InG R phockfucto Gl b A B ok R eI 06 e
file bettreay donhodifisdtia ddeerdandcofvithcthe nerooidedtbermmtadatigna@hi cifilthelweaent s

presEBt in the presentation docunent 106. O her types of nodifications
m ghtVbe RRERYCHGS FRYEPEEH CEHE NS n order to conformthe inserted content

into the ghyije PIGIHIRE PIRSEOLAL IRRIARLUEEAbuLOGrch#BeRORR] a RRiBuRRel @t i on
408, the routine 400 proceeds to operation 410, where the anal ysis engine
108 i dentdapitds pEconenengatthonsofPtate f oomporpnoyvidegcritied heesenfoat igomeradogunent
106 and provideighhe recommendat i ons t§¢a qfer. Aﬁ,@%fcussed briqfu above,
the recoReENFaETBHES 19 FEPFOY e (ITESPBHAN ofocHEgMt i Uit FYRBUES aphAisstitear | y
any el emaRbwand PIGBREEStill@tratdiea CAL&Rfondl Aeiof, NRpRpESSHPBEL, ORt dacerment
106. By way of exanple, 15 the recommendations 214 may i ncl ude '

nmodi £Pcatdopmpster candetapy i hec hiidiksd tonexasetepihe sestitons isefiweisc eerapancnedqssiieds as
changinglfqgﬁ size or coloring), the selection of an alternative
backgroun§7cdlor schenme, and the use of alternative audio or video

el enent s.[0834)M Dpecahp@dr 4dBitedtire dhouhi MEFITORE X énclitle® PescitabProddfdingher e
the presentation docunent 106 nay be nodified in accordance with the

provi ded WO ERdA Vodssyptem j pempy 84y including a random access memory 506

("RAM") and a read-only memory ("ROM") 508, and a system bus 510 that couples the
30 memory to the CPU 502. A basic input/output system (“BIOS”) containing the basic
routines that help to transfer information between elements within the computer 102, such
as during startup, is stored in the ROM 508. The computer 102 further includes a mass
storage device 512 for storing an operating system 514, application programs, and other

program modules, which will be described in greater detail below.
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20approves, as described in detail above. [0033] FIGURE 5 shows an
illustrative conputer architecture for a conputer 102 capabl e of executing
t he sof t vaipeotiowpsnent s descri bed herein for generati ngPCeasnom0seEsi ons for
i nproving a presentation docunent. The conputer architecture shown in

FI GURE 5 | strates a conventional. desktop, |a onputer, or server 25
conput er labrlaé" e R TP ade oot b e R oab sEoR & B SIRS

descri bed:ohﬁ"f)l@érr(no{ M} AR GAIRH IR hiRrAD! teed Wass %%@3 deRicdEIs@YRERd s
i ncludes a central processing unit 502 ("CPU'), a system nmenory 504

i ncl udi ngssocragert opmpuicessdatdermregics p®v{deRAM-Yolatild storagea thrahé yompnisr be." ROM')

508, and SYyS us 510 t hat coupl es t.he 30 nenor o the CPU 502. A

s, o 1 ngeibEh Ik A5 ephtn bf BhelRhPLEReR Tl FRERBEL M B ae e el o
to tr 5”5fsﬁfraﬁ&ﬂ&ﬁé@%h&ﬂa@@hMY@QHslﬁbleGBﬂR@W\ﬁdﬁbé,rlt thRil € BRppetiak Dy tﬁyé,‘& as
during startup, is stored in the ROM 508. The conputer 102 further includes

a mass st¥tkgdeinddeiaclethst gompytestasditle stagspeicaiai ¢ig by smegyvainble egpputerat i on

progr ans, r i i.h| be described in greater
det ai | betﬁaga8%@@@8%f%g%%%%g%%¥}%§gﬁ%@ﬁ%%3g@h'[0035] The mass storage
devi ce 518034 cBnRest etiedampld)eandRidt IRZitdtiohpu@hp@icBadatid otoage aedih muyl er
(not shown) connected to the bus 510. The mass storage device 512 and its

associ at éBClegnpelelle. srhpeibl datidranprla el RehraRabicl Best drREIgHd the
CO”P‘ﬂlberea;h 2 mefldah QM IR Afdfo HE S5 'SR%%%H" T i CHIPLET sl ar %%ﬁnﬁ%&x@a@% ned

herein r rs to a mass 5 storage I ce, such as a ha
drive, i tinghetbuk, betapprobocat mdglan tiedsles skidthedddtn thee exnmpichabmputer-

hat can BECRECUSaBH ISy B dompl Brosbon e anasy byt TR Bafk PO na not
lim tati qmhgh M&Qﬁ'({tﬁ&%ﬂhe‘stﬁé ARy glgglin@lo yCDOROWA & Vel el dailcadigks

non-vol atile, renbvabl e and non-renovabl e nedia inplenented in 10 an
met hod or(“P¥&XnoHBgh Vil rBlst dt Ay e onpthien bpherdtsiarages undgnase campiiase mageeittabl e

i nstryctions, data structures rogra dul es or other data. For exanple,
conpiPer -FRamusnaRtfioh dieh onput Reidiestorher dydencir oy aiRs Aol pRi R
EPROM  EERR®Mustd &s roreimerdysiedd iatdieitis® hhdl whidht @nnacyssteehinied egiputé&D- ROM
digital versatile disks ("DvD'), HD DVD, BLU RAY, or other optical storage,

nmagnet i ¢ WdssAstussd hergamethi ctems cogiputereagable; torgre inagis dagfenefr cnsopwass
nagnetictﬁlgﬁQ?Qi gxices, or any other medi um which can be used to store
the desired 1nfo tion and which can be accessed by the conmputer 102. As
used her g0037]t h&cdcedinp conputicis rcadddihatst heagenp®di d 0doamynoperatecanpEass
transitory signals.. [0037],ACfording to . various enbodi nents, the conputer
102 y d]ﬁévf’%f gd ppvipnment using ogical connections to remote computers through a networ
such as the network 520. The computer 102 may connect to the network 520 through a
network interface unit 516 connected to the bus 510. It should be appreciated that the
network interface unit 516 may also be utilized to connect to other types of networks and
remote computer systems. The computer 102 may also include an input/output controller
25 518 for receiving and processing input from a number of other devices, including a
keyboard, mouse, or electronic stylus (not shown in FIGURE 5). Similarly, an
input/output controller may provide output to a display screen, a printer, or other type of
output device (also not shown in FIGURE 5).
[0038] As mentioned briefly above, a number of program modules and data files may be
30  stored in the mass storage device 512 and RAM 506 of the computer 102, including an
operating system 514 suitable for controlling the operation of a networked desktop, laptop,
or server computer. The mass storage device 512 and RAM 506 may also store one or

more program modules and related data. In particular, the mass storage device 512 and

the RAM 506 may store the presentation application 104, the presentation document 106,

9



20 networ ked envi ronnent using | ogical connections to renote conputers

t hrough a network such as the network 520. The conputer 102 may connect to
t he net wowl 28216245 ough a network interface unit 516 comogatsed1sweshe bus
510. It should be appreciated that the network interface unit 516 may al so

be utilized tq connect ot her t s .of networks and not e conput er
systens. ! é%olma{l%me 183 %C%x e;%gﬁﬁa%gt hPlaggD et TERETOtI0%F- 25
518 for rﬁfé%&és”@oﬁgéj dBYieS §E5 L AP RIAN K06 frhBMhRo RO STheP hrorR rm RN CARY

i ncludi ng a keyboard, nouse, or electronic¢ stylus (not shown in FIGURE 5).

Si mi | arl ydatean i nput/out put controller may provide output to a display
screen, [,nter, or.other t f out put .device (also,nat, sho i h,FI GURE
5 To0aap il ErenGik o B b sdionss! BYIEEES Sy B BEdhedr Y 5 dat o
f il essmayangeex3utsd Ofr@thfdrth ieCPESSOShad aBe odenliCeonyhdcransd BOM a0&nefalt he
conmputer 102, including an operating system 514 suitable for contraolling

t he oper dWrRASC oforBpYBBWeYSkER lgs Rt eRecial-RPepe COMPHERY ety s€BsUstemIzeth® mass
st orage } SO ul es
and 1ol atistiorf i RS prRE R b Rt EPE) 302nGk AL A RS
506 may stuaiter tdfetrpisess@nt @t bhor aliyetdte atiicoin dOAents hehjvhesant adividuatlgcorrent
106, WO 2011/ 162959PCT/ US2011/ 039681 t he anal.ysjs .engi ne 108, and any or

al | of tHelssthely Hrygs am ruabsey stbsc Mersrepiadly. hisd it 98? 8tayoRgetavi ce

512 3pd RAM Q. TeiBlsEe: ﬁfa&ﬁﬁes?hht%%%ﬁs&’% efecndg Liﬁi&rlgcggng%rﬁainé@%ﬁin In

general , software applications or no es nay, ed into the CPU 502
5 and exebatatyart vaneilolem TheseCobiphG2-cacahtabieinstrectaink noyrtpusermibeCPtlom a

gener al - pur.pose canputing syst into, _a special - purpose ¢ ut i .System
Sust o ze421 B pORTINHg (HE Fiimcibriar: oS eHtREhaRGen. R EBOISHD may
be const rekRemHAmR ARYiAMIREbihef dikErRR MBS eflehleﬁisf&%hstﬂm%fgr @ epe sEVi t

el ements, which may individually or collectively assume any nunber of
stat es. NBP40]spBedodingaht yoltwire oCPIIIBIBS ontey: e st Egcats Vg nuyerlwr transfasm

finite-state, nachi ne i esponse to .executable jnstruciion ont ai ned
i 18 SHES B B8Sprel b (i BB b <EHRE B BROGul Thhst PR P eIy
transfor médie TRY P& OasdeSiaiivh g phoscdl Reusitkd HEY dbpandsdnt vaivss Patween

states, thereby physically transform ng the transistors or other discrete
har dwar e 18|déerRisingrergentatians iy thinelegpplivn2 Expoplo) ofeveb dagheys tvy Biskddar e or
modul es anf 0, 2RSS B 368 ARHIGE T8 A SRILRARSHOLER! REARIYSIGAle
structure of the mass storage devrce or assocl ated conputer reada

st orage meelia. whitkers fecedmputér saditde madragn nefliapyseimedctasized cis usremamyordepend
on various factors, in different inplenentations of this description,
ExangPes B0 BhotPEEeotd tﬁﬁ@kﬁnaoaaé%mlﬂﬁt I 3heCRrBpulFy Fmeale glgrageaedia is

t echnol oGy s &thiddOssi TR @B ol iR e ® RIS thd SARARL Br $hakiRIMaTRGhomibigt her

t he conputgr readabl e storage nedi a are characterized as primary or 20
secondar yphysiozlag@e ol schacdridaetor Bmmaey.awhérethei sbftivaee sampodedr theread abdre

storage nedia is inplenmented as. sem conduct or - based nenpry, the software or
rodUl 0s TR PIa TS BT o5 YRS e SHIE Of CHR S SrieBUNAT PoPIRERBFL when
t he sof t vilcBit bRnRR&Rasithies Bk RemflBhd@Xa RéiBoryt he software may transform
the states of transistors, capacitors, or othér discrete circuit elenents

cons®bt utl0Pdllt has geetherorraumio theregrapyfer readable storage media may be implemented

using magnetic or optical technology. In such implementations, the software or modules
may transform the physical state of magnetic or optical media, when the software is
encoded therein. These transformations may include altering the magnetic characteristics
of particular locations within given magnetic media. These transformations may also
30 include altering the physical features or characteristics of particular locations within given
optical media, to change the optical characteristics of those locations.  Other
transformations of physical media are possible without departing from the scope and spirit
of the present description, with the foregoing examples provided only to facilitate this

discussion.
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25 [0041] As anot her exanple, the conputer readable storage nedia nay be

i npl emented usi ng magnetic or optical technology. In such inplenentations,
t he sof t vaipeooriépsdul es may transform the physical stat @Cofuseegnads8t or
optical nedia, when the software is encoded therein. These transformations

may i ncl lteri t he _magneti.c characteri sti of parti.cular | ocations
wi t hin giu[g@hﬁ rmlg%ﬁ_@ﬁ%e (e GHTEEO oot P@Fmtfcﬁ%et fﬁa@wé?g;%s 9HBRIUS
a|ter'n91%&ﬁmﬁaiﬁh6§4ﬁ&eﬁ&ﬁﬁﬁﬁgQ£pﬁﬁé&&%ﬁ?ﬁbéﬁh&ﬁl%Reﬁééﬁhﬁﬁkﬁ&dhﬂﬁﬁﬁlOns

within given optical nedia, to change the optical characteristics of those
| ocat i onsAltlQuigkrthe senedt onatiet ipoassntod hpieys hasabeomediseritedan Jossiapd epasifichiout

d ti f t d spiri f t t d iptiqn,.w th
ror egol ngouleaeEeRETRAR ahflblyefato o SSHe! GREGEHGR: i higbe "
2011/ 56295BGTo9RA1L AR988H [Tl Basaeated!entias agokRessaiity Ishaud @ be

appreci ated that technol ogies for generating recommendati ons for inproving
a pr esentthe spsiito fakeer apiaver Bedl desadedthecihe Raither, etspetigh featercs dsisect
matter pr Q] e i i.ncl S {fic to conputer
Str uct ur A op S e e AR SR 1S FREE Rt O BRRHRRSREELHE | o
is to be [6048]deTix adgect hadttet describy® abivens gedideiby mval e inppaadedndl @idvs | s
not necessarily limted to the specific features, acts, or nedia described
herein. RAPHEMOL PR EoRsHued fp Lindng. | VadousRpdiligalipns g £§aNG%8 BAYRS BAES to

di schpse : - [ ' [ 0 : suby ect
B S T R S e
not be capplicaneds dlisiratadl tinddescibed, and withdif depattingrfsona e tolvaspgesandayorize nade
to 10 the subject matter descr.i bed. herein w thout follow ng the exanple
brbodi ot S S B R ST i Prdp Sl A BB EiBea and w thout
departing fromthe true spirit and scope of the present invention, which is
set forth in the followng clains. WD 2011/ 162959PCT/ US2011/ 039681 WHAT IS
CLAI MED 1 S: 1. A conputer-inplenmented nmethod for providing
recommendations to inprove a presentation docunent, the
conput er -i npl enent ed net hod conpri sing perform ng conputer-inplenmented
operations for: 5identifying one or nore user actions perfornmed in the
preparation of the presentation docunent;
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I dentifying content associated with the presentati on docunent;

anal yzing the user actions and the content to identify one or nore

r ecomenasioi2ongledss® | nprovi ng the presentati on docunent pCarus2a@mewsf yi ng
the presentation docunent with the identified reconmendati ons. 2

The conp - | nf] &d ret hod of claim1, wherein analyzing the user -
actions §%§L¥#g?é§g§ Eﬂﬁprises anal yzing the content to identify one or
nore characterj sticg %mﬁ&@r-&%&rﬁéﬁted method Bor gﬂﬁvidif?gpf&&hhieﬂ@dt%ﬁ@nfoed
met hod of claim11, wherein anal yzing the user lbactions and the content

further dowpricses pdescriativmi deruntest, hére aohipustr-implsasntedf mdteodr esemisatg on

docunent is consisten%%mﬁtg a fﬁcond.agf ct of the presentation docunent.
4. The céﬁEBFBWgFﬁHPE ARG R ER SE GO 'm 3, wherein the recomrendati ons

conpr gse nodi fii&atiapsohd drhfoks anentadtionn pdabthidNtn t e NPleParatién fofr Se
aspect of the presentation docunent consistent wth the second aspect of
t he presdiegntagan docusditnent . 5. The conputer-inpl enent ed net hod of

claim1l1, wheraej RAY t he. t nprises presenting
the r ecomﬂsndalk1 ‘igléir@%(():Xﬂelatggtsaesgqcm%da%ﬁﬂtt%ﬁr%%ggag%ﬁpqﬁmenrl- ?’rrpl enment ed net hod of
claimb5, wher einalyaidgi ftli¢ ngsdrhacpsms emdatthoncaocuneat idantitheone ospr MeLS
receiving a selecting of a recomendation from25 the user and nodi fying
the presdREARMNEHAHERLIE HPTON NGRS PIEssTERI0R dosumERl 3 ect ed r econmendat i on.

10 modifying the presentation document with the identified recommendations.

2. The computer-implemented method of claim 1, wherein analyzing the user
actions and the content comprises analyzing the content to identify one or more
characteristics of the content.

3. The computer-implemented method of claim 1, wherein analyzing the user

15  actions and the content further comprises determining whether a first aspect of the
presentation document is consistent with a second aspect of the presentation document.

4, The computer-implemented method of claim 3, wherein the
recommendations comprise modifications to the presentation document to make the first
aspect of the presentation document consistent with the second aspect of the presentation

20  document.

5. The computer-implemented method of claim 1, wherein modifying the
presentation document comprises presenting the recommendations to a user.

6. The computer-implemented method of claim 5, wherein modifying the
presentation document further comprises receiving a selecting of a recommendation from

25 the user and modifying the presentation document in accordance with the selected
recommendation.

7. The computer-implemented method of claim 1, wherein the
recommendations comprise recommendations for improving content contained in the
presentation document.

30 8. The computer-implemented method of claim 1, wherein modifying the
presentation document further comprises modifying the presentation document without
requiring user input.

9. A computer-readable storage medium having computer-executable

instructions stored thereupon which, when executed by a computer, cause the computer to:
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7. The conputer-inplemented nethod of claim1, wherein the recommendati ons
conpri se recommendations for inproving content contained in the

pr esent atworrodasessent . 308. The conput er -i npl enent ed net rodl/usko1aloadont 1,
wherein nodi fying the presentation docunent further conprises nodifying the
presentation (rjfgcu nt without requiring. user input. 9. A conputer-readable
storage medi urtfH4UY Q8 CHMIR BIeT AXERUS RSB PEN &t Mg PRI Jr B PR EH 0N
whi ch, whgp,sxgcuted by a conputer, cause the conputer to: WD

2011/ 162959PCT/ US2011/ 039681 identify one or nore user actions

per f or med dur iidentdy epanamniae cditing retiprsepetoraecd doridgcdimgtof the preseritalemt i fy
one or noye editing actions performed during editing of the presentation
docunent ; OSEEN | fy content associated with the presentation docunent;

i dent 6f y cont gdéntlptentei@fas@icigeds e eleSprédentalien dodiingosk; i n which the
presentation docunent is being created; identify user information;

anal yze the udeentdytdosiest datgedadiing pgpeaiet dloths, contrxt donvhaelt tha Recsem#iasx t
dat a, a“%o&ﬂ&e@ﬁs%ﬁéc@eﬁ{eﬁr mation to identify one or nore reconmendati ons
for inproving the preésentation docunment; and to nodify the presentation
docunent wi t h itikeify desrtinfoiregtionecommrendat i ons.

analyze the user actions, the editing actions, the content, the context data, and the
10  user information to identify one or more recommendations for improving the presentation
document; and to

modify the presentation document with the identified recommendations.
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