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generated by the front face factory, ground plan factory, and the 3D modeling factory.
The front face factory renders any 2D text effects (e.g. shadow, glow,
reflection); any 2D shape effects; any 2D surface effects (e.g., fill, gradient fill, image,
etc.) and the 2D geometry of the shape; and creates a texture map using the rendered
2D text effects and 2D surface effects for the front surface of the shape. These 2D
effects are some of the 2D metaphors that will be preserved when applied to the 3D
shapes. The ground plane factory generates a ground plane for the 2D shape effects (if



a ground plane for the 2D text effects. The 3D
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(including mobile handheld computing devices) or as an article of manufacture such as
a computer program product. The computer program product may be a computer
storage medium readable by a computer system and encoding a computer program of
instructions for executing a computer process. The computer program product may
also be a propagated signal on a carrier readable by a computing system and encoding a

computer program of instructions for executing a computer process.
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Various embodiments are described more fully below with reference to the

p—

accompanying drawings, which form a part hereof, and which show specific exemplary
embodiments for practicing various embodiments. However, other embodiments may
be implemented in many different forms and should not be construed as limited to the
embodiments set forth herein; rather, these embodiments are provided so that this
disclosure will be thorough and complete. Embodiments may be practiced as methods,
systems or devices. Accordingly, embodiments may take the form of a hardware
implementation, an entirely software implementation or an implementation combining
software and hardware aspects. The following detailed description is, therefore, not to
be taken in a limiting sense.

The logical operations of the various embodiments are implemented (1) as a



The | ogi cal operations of the various enbodi nents are
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i npl enent ed steps running on a conputing system and/ or
(2) as interconnected machi ne nodules within the
conputl ng system The inplenentation is, a matter of
sequsmer e Ecorepesid enmqurﬁéepﬁéum@mm%@ EOPYing st andar (2) as
e
1nte%3§%éré? {1 %Xél*lgggﬁv}: E@Qédtﬂl s%l : %@Sﬁnﬂﬁﬁfentatwn 1S
a ma&rdp ofl c]nmcﬁ Gepdﬁﬁemt bhetk ﬂwﬁo&nmcerreqmmh&ntserf thexcomputing system
alternatlvely as operations, steps or nodule
mplsmspiing e @@@W@Bn’&cﬁ%@lﬁé}h&&m’gal%aéw m&ﬁ%ﬂ@ﬁh@
[
em“#.ﬁ%ﬂ?#%%“@é%%d?ﬁ%{% SRR T Rl Abckiope vt
modudggard to typical business uses For exanple, users
may have shapes with a 2D effect (e.g., a gradient)

Ex Mrv?b@%ﬁibﬂdd@ﬁemﬂgﬁﬁtéﬂp perSDective for effect,

or con’pl ex. 3D nodel for which Iz want to use a

pi e‘% prabl %Wbrt@e %faﬁmeatlgasioﬁn@mat@r et%d thg 3D;medelinee
?otnﬁﬁ ing
app%gg?egac sep rate tﬁ%ﬁﬁ%ﬁg%‘ 1?%1%%? SO FH!
exampleuhsmnﬁphaxt@ap@baﬂm mwﬁﬁabte(egc; elrpadlent) thabthej meant t© put
presented b al l ow t he use of

h 3 d 2D
intogh} pErsREctiye, .e e Pt SPTRRlex éPﬁé?qeﬁgofr w&ﬁ% w38t toruse

Usi 1§ c
reBEOLAS A7) g 00K U85 AR ARAN) o e D s
and (the312 madslihg &mrqachanpmgelymﬂppﬂovhi@a poetsen efsesodytianrfor the
b or der Htlo use. enbodi ments of the system FIGURE 1
aboy§ PRI RI%EBAh exenpl ary system 100 that that combi nes
2D ]ﬁﬂﬁbdﬁ@ent%fé@éﬂtékﬂbél@wfaﬁBQQﬁé ¢ GTIHRREID ahd2bh¥ffects
enmbodi ment, system 100 includes a 2D/ 3D engi ne 102,
combineddnie one pinstine,aipch gqlerm mﬁfsgslmaé lgokingsimgssagraphics.

The}3f <8 Ok Bofiiateg kAR ANiRR05 b albaslafe i s kel

amdPigQypicke baanes‘sflﬁ@ﬁs)smt@de%fﬁ) abediftodanents bR sgétéact s
i nputted by users of applications 104-1 through 104-N.

| n EAGWRE bﬂlusggﬁsgi ey systend 90 dhaf gha combings 3B and 3D
mocféilflg @t ol po%s i) ng&ggod’ihltegt %%?eé%lf@@ ﬁﬁlud'e@ i 85)/3D

accor dance one e I ment
engined 62 vand ohBos hmpeapphnpaﬁommdglgmsemﬁtz&ed as eii:lphna:tdmb 164-1

rofeh TP Roip HGTRE pofprlsetionn B, otgioloventase ZBEH e o

rovﬁﬁ@@ﬁ%ﬂ%&g t&ﬁ]ﬁ%ﬁ&p%s@ﬁ@géaﬁpeff@éﬁl ge@ﬁ{' ﬁéétr§of i f any)

and portions that are erat ed D nodel .
applitations bivbi tledugtpi4edc in addition, .2@3@ lengiat dﬂ% nanal'sqmmdlde 3D

ciTefs IR S0 i Bl BF So8E5 e s A bCgjnent, 2D/3D

engiR¥a 0P} Ir&ei\ﬂép bprsﬁﬁﬁsamp@trhnafgeﬁé?ét%pa 8DGhHE] bPgorhé portions of the
descri bed bel ow i n conjunction
2D shape so that the rendering output contains portions that are generated from 2D

shapes and effects (and 2D text and effects, if any) and portions that are generated from
the 3D model. This combined approach is unlike the aforementioned simulated 3D
approach (which does not include a 3D model) and the purely 3D modeling approach.
An example implementation of 2D/3D engine 102 is described below in conjunction
with FIGURE 2.



with FIGURE 2. 4 Although a "shared" 2D/ 3D engi ne
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texture map so that the front surface of the shape retains its 2D surface effects (e.g., fill

color) for all orientations of the shape under any simulated lighting conditions. For
typical business users, this 2D surface effect preservation feature is desirable (even
though it may appear less realistic) because the inputted 2D surface effect (e.g., fill
color) is the effect that the users actually want as a result (as opposed to how the

surface effect might appear when the shape with this surface effect is re-oriented).



surface effect m ght appear when the shape with this
surface effect is re-oriented). 5 Further, in one
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resulting shape from 3D modeling factory 202 (i.e., with 3D geometry and 2D texture
map) with the ground plane(s) from ground plane factory 206. The
rasterizer/compositing engine 208 uses the texture coordinates to map the texture onto
the 3D model.



the 3D nodel. 6 Exenplary Conponents for Rendering 3D
Text In one enbodi nent (not shown), there is a
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effeatsonitlhiengewablanAe nimdplemﬁ 8D t&pas ﬂ]ustmtad irf FIGILTIGE@ may
be perforned in any suitable conmputing environnent.

Exdn@flare)Gpepdtidnal FIp@ 1ot Gemadtig D31 GifpHidfiomes 23 dapiit Stagey
a system such _as 20D/ 3D engine 102 (Fl GURE 2)
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opemswnﬁl ?W@méxw EXSHAY Yf%%YS@MQ%2§(3D F%P%GZ)Q%
(FIGORE, BX &I'i{elle?or@,lotﬁé ﬁ&dcﬁgt%n cgéé!l ratfonSidw H?OFI dfi‘éfer to at least

appl i cation such on 104-1 has
onemf ¢zt cosnpmnsita péFICEHREQs Hctwdyer ragy dechardferditce 4o b¢mp¢nents of

FIGUKE 21 o s BRAP S Bowh Bhly aft { R O H 5 Ret IR Mecq ¢

1mﬂléiﬁedtzﬁiﬂns OEFIGURES £8aRbA%infiNn@ettaRnméhefol BFerational
application). In one enbodinment, the 2D rendering

flove 599-nkn this examplerpparationad flown @e&smgmmgl applieatipnisych par t

spoflba el (IGPRE Dl loeaplf s pPebiitlle SERRaRL 1Y

ap pAi £Hloél€5@2 if taas skdpeidaetbxf¥ 2D tepaéning éhgir@ronduds @yed® text
mlar to ground plane factory 206 but
effeerSrth%taéedtOthsv qpek@d t°| the texhis- gaaf asSqnalpiéé by @uselVdR th& agpjication).

[
in 36 SBGAAAL T 20 bk Ehaing W LD RefBind fpeing and s
partxdfa feord fAd@Aactony subh ss fraustrfpdecfactery2(PeFIGURER)ONl y i f 3D
ef f ect r o) applied to the shape's . text. At _a
o1 ik Sloak Sob T pal Btrestive pleis o caandtied P wheah
grohill fAfe BERPH{B Nimilar to ground plane factory 206 but directed to text
instead of shapes) creates a 3D ground plane for the text. This ground plane is separate

from the ground plane of the shape.

Blocks 502 and 504, in this example, are performed only if 3D effects are to be
applied to the shape’s text.

At a block 506, 2D shape effects are applied to the shape. In one embodiment,
the aforementioned 2D rendering engine applies the 2D shape effects (e.g., shadow
effect, glow effect, reflection effect) to the shape.



the aforenenti oned 2D rendering engi ne applies the 2D
shape effects (e.g., shadow effect, glow effect,
reflection effect) to the shape. 7 At a bl ock 508, a
shape ground plane is created and the 2D shape effects
are assom ated with the shape ground plane. . In one

enbdih blesk 508 aghmomdamnef lééf%Fe)d ang {213 shape siicats are
ass QAR IR U Ao HRu BBRES. 1 i BP0 B8 pla factory
suclyhogroend plahe facafry 206 creates fHeagroynd plancendsissyemtesrtbel 2D shape
t k. 510 k 502, put
efteRis TR 8 SRAOBEHIAR SN affestrel At tgect) i e ahae ety
ef f £C4 BloBIe5 11 iSHhE |s£uﬁ9 ad BlotINS0B I’Bﬁ?ﬁ g%rfbﬁﬁéd inAberfariB ﬁP\K’hlch

512, 2D surface effects are applied to the shape. In
theromeem@@fﬁadabmngtapphezl[borﬂmnlham stexéngi ne of the front

o 4 hipc 512, 38 fiEe calfees i afifeddo tiibind. Ao gmpogiment,
the §E4encﬁarifng %hpihe o fioht f4c8 %ﬁy?ﬁ?l’i& th&§urfale b¥dts (e.g., fill,

ffects and 2D surface eff rom bl ocks 510 and
gra@ilzﬁll,wnme@ﬁﬁ@mqﬁéﬁpe the front face factory

"< RAEHER4 RibR i o R R R e R G 2R

surfabsieffdcaoréabloeky 5506k $12. IR o embbdignent ehefrynt48e factory
%FI GURE 2) obtains the 2D geonetry fromthe shape. At
cre

esghe bkt M1apa 3D nodel is generat ed fromthe 2D

t he a% %1¥%l?r21r1 Ia(?;]ﬁg%&’ grﬁt&)lg éﬁﬁaﬁ%eggr é)krF %@% ener a es t)?]dgment,
a 3B hodelisg fadotorgl eichris 3D mudelingifacion BO2(EIGURED) abrimrthe 2D

for the hape. At a block 520, the texture map from
geopely rom theishapga nned onto the 3D nodel  from bl ock 518.

I n Qnep1Babs, 1B moﬁélqs% chgcfﬁblﬂgh{]gl?tgt@ﬁ%ﬁeﬁgﬁtafﬂgﬁ at

texture map onto t so t ont face
bloak 51i6h dn shapmbbdiment, ¢he2ifotementioned)dD mibflelaigsfactarydgenerates the

sur,face, effects from 3510 an I n addition,
3D Fioae R definine srirobign by POl RaramelsTs G5 AR ¢ ot ur o
nraIOAtt aObISQc Sﬁﬁ*tli%!t%ﬁtu?é&ﬁﬁ‘p ﬁérﬁﬁl@cl@f?(lWlH %ia@Pe@&ﬁo Y3 model
‘'wap” the fill around t bevel s and

froré Plack$il 8n &) onergmbodimnentkths 3D, madetimgrfaqioxiysn@nséhct tegture map
ont(g F‘a ﬁ’:? ?’geﬁnggl Lag phed (gl(% Cf'(fcr? 0 glée s&%%gers&g% ?bttgxtf l!gxt gfi‘ec%[] gnd

surfb@éséfﬁctszf@cﬁrh OLIEROS10 A5 120118 1a0€itidH,the 3D modeling factory can also
rasteri zer/corrgom ting engine 208 (FIGURE 2) creates
A

pPhyHBE ERxturs grap te 3D getures such 3sthe extmsranandibevelie.n “wrap” the
fill 5‘%&?‘2@%’%&% BRPHARID. cngi no-al s uses the gr ound

pl aftea Blockrs 21 @duktnﬁ;@éis treated E@irethe 3® shiapé fram. block 520 combined
with the ground plane from block 508. In one embodiment, a rasterizer/compositing
engine such as rasterizer/compositing engine 208 (FIGURE 2) creates the bitmap. In
addition, in scenarios in which 3D effects are applied to the shape’s text, the
rasterizer/compositing engine also uses the ground plane from block 504 to create the
bitmap.

Although operational flow 500 is illustrated and described sequentially in a

particular order, in other embodiments, the operations described in the blocks may be

performed in different orders, multiple times, and/or in parallel. Further, in some



Al t hough operational flow 500 is illustrated and
descri bed sequentially in a particular order, in

ot her enbodi nents, the operations described in the

bl ocks may be perfornmed in different orders, nultiple
ties, and/or in parallel. Further, in
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emboduaMisERE 8T MFRORsFations desspigdiin t%éloalé%@?ﬁwpmtwm
anoﬁ{kpﬁbﬂ%!gﬁ}{ggpo -alged into another block, onitted

or conbi ned. FI E 6 illustrates an exanpl e
s c FebiRIDE i1BBGatks amexampescreanskot {680 drofrh pser insterfarea(UZD
according to.an e nt. In this

. et aphor for_ fill, odi ne
wnsfaﬁiwiapg%@é il sy o eglbesfrg?mfﬁ} s Gauipls Bogetsan
selegtlr”]hgco%l%?th@'suﬁ'ace <|f'f tl?’e%‘q}{agg Bfén,gll £50) Wc%ﬂgfe%mﬁﬁnﬂ&f &thérs and

rounded beve . feature I's simlar to one
rourfded beedle ThisAdl featuireris finilar tmoneafop Beleatimig, colopMillcfor a 2D tool,
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f aq?) Mk VetsuhgLA(N8BY] al ways (0, 0, -1) in the 2D
contexts). ient Light is the colo nd intensity,_of
¢ ndn sataton (D Bufe disetion! hs%trwicqg ihe depfionajyegir pf e

light RAPK the SHELY 'n%ﬁnmiff@ﬁe frdnt fﬁéée(vdgﬁm%lg 'ﬁﬁno%Pa%V&ﬂq, 0,-1)in

strength, N the surface nornal agal n
the 2D costexta). whpbiebtLight 13 thelgolor addtittensityadfithegmbient contribution.
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FIGURE 7 illustrates an example of different ordering of shapes in a 3D space,
according to one embodiment. In this example, the UI shown in FIGURE 7 allows a
user to control the ordering of shapes being rendered. In one embodiment, the system
uses the 2D metaphor of “send to front”, “send to back”, etc. as used in some 2D tools
to allow a user to control how shapes will appear to be ordered in 3D space. For

example, in screenshot 702, the order of the shapes is: shape 704 is behind a shape 706,
which in turn is behind a shape 708. The user can use the UI to change the order of



user to control the ordering of shapes being rendered.
I n one enbodi nent, the system uses the 2D netaphor of

"send to front", "send to back", etc. as used in sone

2D tools to allow a user to control hOMIShapeS\M||
appear_to he ordered in 3D space. For
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just one embodi ment. Furthernore, the described
desdribed fieabures, stracfuresy arshanaeterbtios aydre combiredrinyny suitable
combi ned in ?%lgg‘gl itaple manner in one or nore

manish SRR fre Bed in the relevant art may

r ey kilfed i VYRV anttaha erEBeEi F8 RbWwevaRythateentiydatiénts fdy
wi t hout one or nore of the specific details, or with

be pradtieed yrithews eae or meseel the specifin datails er wish pther methodsr
resoluﬂt%g gtgﬁals ngé lInnK)rﬁ? B sﬁl{cg Wéﬁl%bw)gesclr:ﬁge dres&{r%ps or
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opeﬂiﬁbﬂﬂ have motbeendhows ot desogbedinpizalilsmarklyt th aveidiobeuringt s .
Wi | e exa ‘EA e enbodi nents and applicati ons have been

aspecty Qfdhe em “élﬁ’a 5.

While example embodiments and applications have been illustrated and

e

described, it is to be understood that the invention is not limited to the precise
configuration and resources described above. Various modifications, changes, and
variations apparent to those skilled in the art may be made in the arrangement,
operation, and details of the methods and systems disclosed herein without departing

from the scope of the claimed invention.
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described, it is to be understood that the invention
is not limted to the precise configuration and
resources descri bed above. Various nodifications,
changes, and variations apparent to those skilled in
the art may be made in the arrangenent, operation,
andCsIMBl s of the nethods and systens discl osed
herein wi thout departing fromthe scope of the
Vthlalgp (tnvention. 10 CLAIM5 What is clained is: 1. A
[BH"¥%Y" renderi ng shapes, the nmethod conpri sing:
providing a user interface for selecting parameters of

a 3D shalg wherein the user .interface provides: one
or fror e 2 @ithas) fer repd ?@lgeﬂlap‘?fn@led?eth‘?ﬁ%o%ﬁl%pondl ng

2D par ang f gg%tf
claiml \Aﬁgraglgna&ﬁeﬁl faggf"zﬁgi?g‘%sg‘? n%Pﬁ e agfgl I%H Bl or
f orwhdréia tmsshmfacaproﬂmfsnet hod of claim 2 V\,her ein
the fill color's app?arance remai ns substanti all
const antOePT MASPHENTEROIL 19 sglectrneds mafe GoTeROBYN d%/“
3D RPARSD ¢hapd.N€ method of claim2 wherein the fill
color's appegr ance renmains substantially constant in
response to a change in lighting of the 3D shape. 5.
The2. et hidw méthed af chaitn Windiersimthe RO pamapetersrineladea fill color for
theéﬁ bude a gradient in the fill color for the 3D

P& 6. The method of claim| wherein the 2D

paraneters include a line color for the 3D shape. 7.

Thes. et HTitt méthed af ¢hiln IRGeRimthe iRl cdlbrdppeRatdesremains
include a line weight for the 3D shape. 8. The nethod

subgiantiallyjcapstantfia raspenselie a plngs im AEemation Qfdh‘n%i@ shgpe.

ordering of two or nore shapes being rendered on a

di spl ay. i mJtFSd GEGLRR, W‘hefél e éééﬁikgr‘se%ﬁ;t %x’aﬁcé’r%ﬁ{ains

|nterface includes a user- e ect to cause
substargellycopstarB in sdspmresetto@ a ajipmarnn tightbng ofithd 3Dshapef  at
| east one other shape. 10 The nethod of claim8

vvh t | - sel ectabl e.
ror 1 melftdol daf 2 SEriie Lhuint 5 julife £ gefienfin
theﬁﬂcbﬂﬁ'fo&ﬁe@l)sh@;ﬂ;s.t one other shape.

C1rs

6. The method of claim 1 wherein the 2D parameters include a line color
for the 3D shape.

7. The method of claim 1 wherein the 2D parameters include a line weight
for the 3D shape.

8. The method of claim 1 wherein the 2D parameters include an ordering

of two or more shapes being rendered on a display.

9. The method of claim 8 wherein the user interface includes a user-
selectable control to cause a selected 3D shape to appear to be in front of at least one

other shape.

10.  The method of claim 8 wherein the user interface includes a user-
selectable control to cause a selected 3D shape to appear to be in back of at least one

other shape.
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11 11. The nmethod of claim 1l wherein the user
interface includes a user- selectable control to group
two or nore 3D shapes being rendered on a display. 12.
The nmethod of claim 11 further conprising a

user-sel ectabl e control to , ungroup two or nore

gr ddped Tho ngthgsaf claim 1 wherpisy thanses intedergdpelndesAnsses

selepHis PP B Sl R TNl e RGP 56y

wherein the user interface provides: neans for

sell@ct i e omehat ofrodaim HofurthempoongirisingZinserseextatde sorftml to

the, 3D sha$e. 14 %ﬂhhe system of claim 13 wherein the
ungroup twp OF MOLT gropped JASNaPEr | | color for the 3D shape.

15. The system of claim 14 wherein the fill color's

appsar angcsysteBiriéndeBiHP shapes, ithe $yktepPebthiiiting: N r esponse
to a change in orientation of the 3D shape or a
change magns faigroyidinge ugey interipes fop selpeiing patagnetarsef a 3D

systemof claim 13. ein t.ne 2D paraneters include
ongf’%)re’ W%Frgma%g}'%%'\égﬁécespé?‘gg?sed froma group

conpri sini@ns forgeldetirBnei o nioré borrespOhdifig PDIpatditeter® for the
shape; a line color for the 3D shape; a |line weight

f 0B $harsp shape; an ordering of two or nore shapes
bei ng rendered on a display. 17. The systemof claim

13 jyher qiyg sg.ﬁ@m ¥ gfa\jgr.gig N HeRGH tHe D ggﬁﬁleérﬁﬁemae el ctolor

causi ng a selecte shape to appear to be 1n fron
for thé 3Btshhpmst one ot her shape. 18. The system of claim
13 wherein the user interface includes a neans for

[ | ect ed, 3D.shape .t ,to be in back of

at IPeasi Is UL FIaR AR ieran thetiP clor s dpmsrranreyegraing

substdifFaRy Bolshit HSREPIRE & 4 AtRgt NFdrikdestiod JRRS 3D Siip8Gk abl e
nmeans” for grouping two or rnore 3D shapes being

changsrlighting obthe 3Dshepe, @y both20. The system of claim 19
further conprising a user-sel ectable nmeans for

unggoupipg sglé%}n O c11RA § 3 WK the3D ﬁ&l’%’l@t%rs indfide one or more

parameters selected from a group comprising: a gradient in a fill color for the 3D shape;
a line color for the 3D shape; a line weight for the 3D shape; an ordering of two or

more shapes being rendered on a display.

17.  The system of claim 13 wherein the user interface includes a means for

causing a selected 3D shape to appear to be in front of at least one other shape.

18.  The system of claim 13 wherein the user interface includes a means for

causing a selected 3D shape to appear to be in back of at least one other shape.

19.  The system of claim 13 wherein the user interface includes a user-

selectable means for grouping two or more 3D shapes being rendered on a display.

20.  The system of claim 19 further comprising a user-selectable means for

ungrouping two or more grouped 3D shapes.
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