US 20100257179A1

a2y Patent Application Publication o) Pub. No.: US 2010/0257179 A1l

a9 United States

Arrouye et al.

43) Pub. Date: Oct. 7, 2010

(54) METHODS AND SYSTEMS FOR MANAGING
DATA

(76) Inventors: Yan Arrouye, Mountain View, CA
(US); Dominic Giampaolo,
Moutain View, CA (US); Andrew
Carol, Half Moon Bay, CA (US)

Correspondence Address:

APPLE INC./BSTZ

BLAKELY SOKOLOFF TAYLOR & ZAFMAN
LLP

1279 OAKMEAD PARKWAY, SUITE 300
SUNNYVALE, CA 94085-4040 (US)

(21) Appl. No.: 12/748,340
(22) Filed: Mar. 26, 2010

Related U.S. Application Data

(60) Division of application No. 11/112,422, filed on Apr.
22, 2005, now Pat. No. 7,693,856, which is a continu-

ation-in-part of application No. 10/877,584, filed on
Jun. 25, 2004, now Pat. No. 7,730,012.

Publication Classification

(51) Int.CL
GOGF 17/30 (2006.01)
GOGF 7/00 (2006.01)
(52) US.Cl .coooooon. 707/741; 707/812; 707/E17.002;
707/E17.044
(57) ABSTRACT

Systems and methods for managing data, such as metadata or
indexes of content of files. In one exemplary method, notifi-
cations to update a metadata database or an index database are
combined into a combined notification. According to other
aspects, an order among logical locations on a storage device
is determined in order to specify a sequence for scanning for
files to be indexed. According to another aspect, a method
includes determining whether to index a file based on a path
name of the file relative to a plurality of predetermined path
names.

0S
Kernel

;

Importers Metadata Processing m Email
Software SW

403
- Ve 405
File System
/401 GUI SW
41 407

(+ Optionally

Exporters) / 409
of Metadata

D) Other
413 Applications
File
Find
415 Metadata [izeséteor?y by | 419
Metadata Software

M7

400

Index
of Files

421



Patent Application Publication Oct. 7,2010 Sheet 1 of 66

US 2010/0257179 A1l

101
f
: Mass Storage
Microprocessor(s) ROM RAM (e.g., Hard Drive)
103 107 105 106
< Bus(es) 102
Display Controller l/O
and Controller(s)
Display Device 108
104
I/O Devices
(e.g., Mouse or
Keyboard or
Modem or

Network Interface or
CD Dirive, etc.)

109

FIG. 1



Patent Application Publication Oct. 7,2010 Sheet 2 of 66 US 2010/0257179 A1

Capture metadata from a variety 901
of different application programs

Make captured metadata available to a
searching facility (e.g., a file management |— 203
system software for searching)

Allow searching of metadata across all | _ oq5
applications having captured metadata

Provide User Interface of search engine | 207
and search results

FIG. 2



Patent Application Publication Oct. 7,2010 Sheet 3 of 66 US 2010/0257179 A1

JPEG Image File Metadata
ISO Setting Image Width
Flash Setting Image Height
f/ Stop Image Color Space
Camera Brand Information Bits/Pixel
User Added Keywords Other Fields...

301

FIG. 3A

331

MP3 Music File Metadata

Artist Song Play Times
Genre Other Fields...
Album

Song names

FIG. 3B



Importers
(+ Optionally
Exporters)
of Metadata

413)

415

400

Patent Application Publication

Oct. 7,2010 Sheet 4 of 66 US 2010/0257179 A1l
55 403
|/
Kernel i 405
File System
¢ /40 GUI SW
411 407
Metadata Processing m Email
Software SW
/ 409
Other
Applications
C | Fie |
Find
Database |r(?c ory Content
or
Metadata Software
M7~

FIG.

421

of Files

4




Patent Application Publication Oct. 7,2010 Sheet S of 66 US 2010/0257179 A1

Receive notification of change for a file (e.g., receive

notification from OS kernel or software application of | 501

creation of new file or modification of existing file or
deletion of existing file).

!

Determine type of file (e.g., an Acrobat PDF file oran |__ 503
RTF word processing file or a JPEG image file, etc.)

!

Activate capture software for determined file type
(e.g., a plug in for the application which creates 505
the type of file)

!

Import appropriate metadata (for particular file type)} | 507
into a metadata database

!

Store metadata in a database (e.g., a flat file
format database)

!

Receive search parameter inputs and perform search | 511
of metadata database and display results

— 9509

FIG. 5



Patent Application Publication Oct. 7,2010 Sheet 6 of 66 US 2010/0257179 A1

601
-

603 —1— Metadata from file 1 of Application A (File A1)

605 —|—1 Metadata from file 1 of Application B (File B1)

607 —T——{ Metadata from file 2 of Application A (File A2)

609 ——1 Metadata from file 1 of Application C (File C1)

611—1 Metadata from file 2 of Application B (File B2)

617 Metadata from file n of Application C (File Cn)

FIG. 6



US 2010/0257179 A1l

Oct. 7,2010 Sheet 7 of 66

Patent Application Publication

X4
¢l

Vil

T

L0L ~

1€L 0L Y. 9ld J2
/ ( \
Vad , sweyl €2z et )
N PST [TORT F JOS[TT MOTAoIT By
| [y ] psd’|00 pJomAay + 1s]| - Bl1aW []
M) G0/ - psd-ieq Alanb - Japuidl elaw [T
psd g 100ys aAes - ejowl B9 B
psd-dwoo + ¢ 199ys aAes - e1ow B
b1oyJel - Jopuldl eljow [T Gzl
< 49U dwoo piomAsy - elow BY
IOMIB - 29 sobeuw @
s < wnapy e - Jepuldl eljow [ 0LoeQ I O
oo [*SMEW -Jopuldl elow =
< 0 O| + SpIolL oAeS - eloul B “pns 109foid &
< suoisuawig |.
| s|q|auljul BAES - BloW Y —
: - Wy salnyol
y. < Joyny | psd-ul wmmw elow B9 1ld E
[dwoo piomAay - eljowl BY
« Wol4 panigoa
4 panisosy L e - JopUl) - E1oW [ sjuswnooQ F.L
« 0] Jusg - —
bd"¢ sp|ol 9AES - elow B BuUIpIOSEq @
6LL— < paloiq [P1RY 10100 aAes - elow Y
< plomkoy [P12% 10100 dAES - ElOW B 1L -geo,
- Y sIq!
< |age 1007 plal} J0J0D 9AES - elaw B ysial ﬂ
N 'z 219ym 9AES - Elow B
\_/ < S oo 100D QAES - elowl BY HIOMISN @
< puIy SWEN —
- A0 | sebewi® asisia oo aH 2ew (=
ya
C 0L <O 5y s ¢ wto])(m =[] (<]
18puiql _—
f , 4opuid — T DO O 1L
p A ( \ “
6. €€l 9¢)S€L



US 2010/0257179 A1l

Oct. 7,2010 Sheet 8 of 66

Patent Application Publication

gcl

d/ Ol4

FWN :NN 121
|
Vad swsjl €72 6+ |
" PSOISA0 F JOS[[N] MBIASIO By |
v | psd-|oo plomAsy + 18|l - elow [H
) G0.L - psdueq Adenb - Japuidi ejow [
psd'¢ 190ys oaes - elow 5 Ve0.
psd-|dwoo + ¢ 199ys aAes - ejow
61, —1 JoxJe - Jepuldl ejow [ gzl
< 19U10  Jdwoo piomAay - ejow B
- 29 sebeuw @
< wngry  ['EHEIN - 1epuldl eleuwl [ oLoeq 1[0
V6l. P o185 JoMJe - Jopuldl ejow ]
\ 0| + Sp|ol} aAes - ejawl B g 109foid @
< suoisuswiq |
s|gleulul aAes - ejow Y
Jepusied esn | Jouny psd‘ul anes - ejowW B sainpld _m_
dwoo piomAay - ejow B
suriswlLesn  1q  wouq paaieoo
o PongosH Py - Japuld! - elow =] Sjustinooq F.
| o] W8
Jea) jsed LSS a6 spioy enes - eyow 257 Buipioseq @
yiuo 1sed |« 108loig  [P1914 10|02 BAEBS - ElSW R '
soop1sed |« piomAey| [PIol 10100 anes - elow B % o
- Wy
Aepioisap < |aqe 10100 P91} 10|00 SAES - BlaW B Xsidl
P — "2 01oUM OAES - elow B
PoL |« ol I 10|00 oAes - elaW B HIOMISN @
[ pury, SN A=
A0 | 4 sebew|® asysia oot aH e |(=
& L
, 7 7 =
C 0L <0) e s gy (o)(m]=(z)(«]»]

lspuldl




US 2010/0257179 A1l

Oct. 7,2010 Sheet 9 of 66

Patent Application Publication

L0L —

0. JL Ol 12l
v sweyl €22 _,/«+ A
A PSTTISAT + JOS[[N] MOIASTT By |
v | psd-|joo plomAay + 31sI| - ejaw H
M) psdueq Asenb - sapuidl ejaw [ _
psd-¢ 199ys aAes - ejow B4 veo.L
psd |dwoo + ¢ }09ys aAeS - ejow ¥
61/ ~ 193Je - Jopuldl ejaw [ GzZJ
< 7IBUI0  Jdwioo piomAay - elow B
< wingpy 193Jep - Jopuldl ejaw [ 01998Q sabew W
193Jep - Jopuldl ejaw [=]
<®\: b oIueD O] + Sp|ol} oAeS - ejow B s yosold D
< suoisuslu@ ‘s|g|auljul 9AES - Blow B
lepusieD asn | ¢ JoqIny psd-ul anes - elow Y sainpld _m_
dwoo piomAdy - elow B9
aul] swi] esn 4 WOl paAIgoay L SUBIN - 19pUI4! - E1oW [ sjusLWNoog F.L
< o] Jueg
JeaA ised bd'¢ splol aAes - ejow B Buipioseq @
yuo 1sed |« poloig [P194 J0j00 anes - elow B '
woom 1sed |« piomkay [PIel J0j00 BAES - EloW 1 —_
Aep.ojso <4 |ogeT 100D POl 10100 OABS - EjoU & mMON e ﬂ
fepot |« —m "Z @Jaym anes - elow B4 @
UOD JOJOD OAES - Blow 55 JIOMISN
< puy aWeN ——
1 >+wO >wo@mE_® waw_n_ [B207 aH BN m
\ [
C ~0) neos o, O)@EE)GED)
L Japuld! @ @ @




US 2010/0257179 A1l

Oct. 7,2010 Sheet 10 of 66

Patent Application Publication

Vicl —

¢l —

L0L —

dl ol

:NN 12l
|
Y , swel €2z NPT
2 PSOIBAC + JOS[N MOIASI0 By
v | psd’|0o plomAay + 1s]| - ejow [
M) G0L — psdueq Alanb - Japui4l ejow [ _
psd-¢ 190ys oAes - ejow B4 ve0.
psd-|dwoo + ¢ 199ys aAes - eljow B
psd-gy siayJel - Jopuidl ejow [ Gl
psd ¢ uona|dwoo plomAay - ejow B
1~ psd-oy siayJep - Jopuidl elow [ 0199(Q sabew @
psd-py siayJely - Jopuidl ejow [
psd-00| + spjol} aAes - ejow B g j109foid &
psd-s|gjouljul aAes - ejow B
A psd-ul aaes - ejow B sainpld _m_
/ﬁ o Jepusjen asn dwoo piomAay - ejow B
Vel aur awil esn  P3EN - Jopuld! - ejow [ siustinooq F.L
d'¢ sp|al} anes - elow B BuipIoseq @
Jes) 1sed  pjol 10|00 aAes - elow B
Yluon 1sed pl|o1) 10|00 aAES - elow B —_—
yospm jsed  PlaU J0j0o anes - elow B4 g€0. Xsial ﬂ
q Kepioisan 'z 91aym aAes - ejow B
fepoy MO0 40100 Bnes - Blow 1 JOMION @
aweN ——
-1~ LIl — ™0 |a%eem ﬁmq@ bwo@mE_@v Jwv._w_n_ [B207] aH 2eiN m

L gy

|
Gl mv\m

lspuid

o | (m

[
oo
on
N/
"
A
v
e/

.




US 2010/0257179 A1l

Oct. 7,2010 Sheet 11 of 66

€1 101 4/ 9l4 1zl

A \ Swel €72 ~¢+

€¢L —[a PSUTOAT + JOS[[N] MOTASIT By |
72) ll\” psd’|0o piomAay + 1s]| - elow [
) psdueq Aianb - 1apuldl ejaw [ -
psd-¢ 1@9ys aAes - ejow B4 veo.
S0L — psd’|dwoo + ¢ 198ys 9AES - elow B
psd-qy siaxJep - Jopuidl ejaw [ Gzl
psd ¢ uons|dwoo piomAsy - ejow B4
vz, 1T psd oy siaylepy - Japuldl ejow [ 0129 sobew @
psd py sioyle - 1opuldl elaw [
psd 00| + sp|al} oAeS - elow BXl "JmS 1o9foid D
2y

psd s|q|auljul 9AES - ElaW S

sainyoid (L]

4

Sluswndog F.

\§

psd-ul aAes - elowl

-
14
Az

psd'z |[dwoo plomAay - elow

-
X
A3

D)

psd oy sIo)IEA - Jopuldl - elow

[l

B E

psd ¢ sp|ol} oAes - ejawl

\CL T4 Buipioseq @

psd spj|al} J0jOD 9AES - E]aW

-
1
e

9
Z
X

psd'Z sp|ol} JOj0D 9AES - ElaW

51 —_—
psd-¢ sp|al} J0|0D BAES - Blaw B ae0. ysiql ﬂ

@ psd-z alaym aAes - ejaw ¥
d psd s1usWLICD J0|0D SAES - BloW B MIOMION @
awepN ——
Ll — "™ ajeom ng@ >wom\mE_® aS)siq [e007] aH %en m

Patent Application Publication

C

— [
60L <o) o) sz ¢y [o)(m

Jopuidy

m
oo
oo
"
A
v
~—/

.




V8 Ol4

US 2010/0257179 A1l

a|l} doysojoud eqopy £0/6/ZL Japuiq psdAep Aq esmoig Bl

a|y doysojoyd agqopy €0/6/21 Japuiy psd-zAep Aq esmoig B

a|y doysojoyd agqopy £0/01/2) Japuiy psd-gAep Aq esmoig B

ally doysojoud eqopy £0/01/Z1 Japuig psd-yAep Ag esmoig B

a1} doysojoyd agqopy £0/01/Z) Japuig psd-gajep Aq ssmoig B

ay doysojoyd agqopy €0/01/T) Japuiy psd-iepesy Gojep Aq esmoug Bl
©° 108 — 1 3y doysojoud egqopy £0/01/2) Jepuiy psd-ziepesy gojep Aq esmoig B
O aly doysojoud eqopy £0/01/Z1 Japuig psd-giepesy golep Ag esmoig B
= ajy doysojoyd ogqopy £0/01/T) Japuiy psd-piepesy Gojep Aq esmoig EJ
~ ajy doysojoyd agqopy €0/LL/TL Japuiy psd-giepesy Gojep Aq esmoig B
- ajly doysojoud egqopy €0/2L/TL Japuiy psd-suonoe + Gajep Aq esmoig B
b 3|y doysoioud agopy go/zliclL Japul4 psd-zsuonoe + golep Ag esmoig Bl
m a1y doysojoyd agqopy €0/S1L/TL Japuiy psd-opul + Galep Aq esmo.g B
75 ajly doysojoyd agqopy €0/S1/T) Japuiy psd-opul + 1op|o} Aq osmo.g B

ajly doysojoud eqopy £0/S1/21 Japuig psd-zojul + Gaiep Aq esmoig
S aly doysojoud eqopy £0/LL/ZL Japuiq psd-dew piomAsy Ag esmoig B
m ofE %99/ B JOAD —~— www
~ ol doysoyoyd aqopy +0/6/1 Japuiq psd-gg + dew piomAay Ag asmoiq B
o a1y doysoioud eqopy vo/zZLIL Japuiq psd-zas + dew piomisy Ag esmoiq B
& SINO| JOJ0BJI(Q BIPBWOIOBN| v0/eiC osmolgpuly 1IP7L NW asmoig puly @
O OIAO| JO}OaIIQ BIPAWOIOEA v0/e/e osmolgpuly 1P g nWw 9smoig puly ﬁ

Jap|o4 v0/2/C asmoigpuly sjosse asmoigpuly u
Kepiaysap alojeq —) @Ow

m Jop|oq v0/e/e osmolgpuly sjosse nbos osmoigpuy D
.m ally 4411 doysojoud aqopy v0/ziz sjesse #yrAdoo glepeay geayep Aq asmoliq B
2 SIAO|A JO10a1IQ BIPALLIOIOBIA| v0/2/C osMmolgpul4 oouanbas asmolgpuly @
= BINO| JOJ0RUIQ EBIPBWOIDRN ¥0/2iZ od Buruers puiy ap-esmoigpuld @
= OIAOJ JO}02.IQ BIPOWOIoR A ¥O/VIC osmougpui4 AIp°g W asmougpuly @ Now
D.I“_. Aeploisop III\\
.m SINO| JOJDaJI(Q BIPBWOIOBA| vOIVIC asmoagpui4 Zoouenbas asmoigpul @|\\| mmow
= 19pjo- YO/LLIZ Jopuid ssmoigpud 3—— YG0Q
._nl.\ Aepo| ———
= PoL—1— G(B
= puiy _> SIS Emo_ jualed aweN
z —
= €08
~Na
=
[~



d8 'Ol

US 2010/0257179 A1l

V108 —]

Oct. 7,2010 Sheet 13 of 66

SIAOIN 101081 BIPSWOIDB N Y0/2/Z Julod Bunielg puid4 Jip-esmoigpuld
QIAO|A J0J0alI] EIPSWOIOE | YOIV osmoigpuld Zoouanbas asmoigpul
SDIAO|A 1010241 BIpaWIOIDe N v0/2/Z asmoigpuld oouanbas asmoigpuly
QIAOIA 1010811 BIpBWOIOR A YO/VIZ asmolgpuly 1Ip°€ NINW 9sMmoIq puyy
SIAO|A J0J08lI] BIpaWOIOR | v0/e/ie osmoigpuly AP BINW 9smoiq puly
SDIAO|A 1010241 BIpaWIOIDe N v0/2/Z asmoigpuld AIp° L BINW @smoiq puly
BIAO| J01081I BIpSWOoIB) —FH—o FNw
19p[o4 v0/2/2 asmoigpuly sjose nbas asmoigpuy u
Jop|o4 v0/2iT osmolgpuly S}osse 9smolgpul) u
Joplo4 YO/LLIZ Jspuig asmoigpuld [J
soplod — L — 618
oy 4411 doysojoyd eqopy v0/ziz siesse HyAdod glepesy gejep Aq esmoiq ER
3l 3411 dousoloud eqopy —+— L8
8|1 doysojoyd sqopy £0/1/ZL Jspuiy psd-dew piomAsy Aq esmoiq B
2| doysojoyd eqopy AN A" Jopuig psd-zas + dew piomAoy Aq esmoiq B
3|y doysojoyd 2qopy ¥0/6/C) Jopuld psd-ag + dew piomAay Aq asmolq ER
8|1 doysojoyd sqopy £0/SL/ZL Jspuiy psd-ojul + Japjo} Aq asmoiq Bl
|y doysojoyd eqopy €0/01L/2) Jopuiy psd-yAep Aq esmoiq B
doysojoyd sqopy €0/0L/ZL Jspuig psd-ghep Aq esmoiq B
I} doysojoyd sqopy €0/6/2) Jspuig psd-zhep Aq esmoiq B
|y doysojoyd eqopy €0/6/2) Japuiy psdAep Aq esmoiq B
2| doysojoyd sqopy €0/01/ZL Jepuig psd-gejep Aq esmoiq
o)} doysojoyd sqopy co/LLiT) Jspuig psd-giepesy + gejep Aq esmoiq B
8|1 doysojoyd sqopy £0/01/ZL Jspuid psd-t1epesy + geiep Aq esmoiq B
oy doysojoyd eqopy €0/01/TL Jspuig psd-giepesy + gejep Aq esmoiq Ed
o)} doysojoyd sqopy €0/0L/ZL Jspuig psd-ziepesy + golep Aq esmoiq B
8|1 doysojoyd sqopy £0/01/ZL Jspuiy psd.uspesy + galep Aq esmoiq E&l
2| doysojoyd eqopy €0/SL/ZL Jopuig psd-zojul + Golep AQ esmoIq
o)} doysojoyd sqopy c0/SLTL Jspuig psd-oju + gelep Aq esmoiq ER
8|1 doysojoyd sqopy £0/ZL/ZL Jspuiy psd-zsuonoe + Gelep Aq esmoiq Ed
9| doysojoyd sqopy T ANA Jspuiy psd-suonoe + gelep Aq esmoiq Bl
aly doysojoud eqopy —— G118
Iv , puni | peupon slea Jueled sweN

Patent Application Publication



US 2010/0257179 A1l

Oct. 7,2010 Sheet 14 of 66

Patent Application Publication

106
/l

6 Ol

116

7

Slgellere g9 9'G ‘swidll ¥

Iayseqg |ned woli4 psd-g siaxie - Jopuldl eow B
w09 oew®)seq 0} Woasg psd ey sioxie - Jopuldl elow B
sweN 2|4 psdAdoo g yoieas oiseq - jeaw [
upjseq euuoQ 0} Woasg psd i sioxie - Jopuldl elow
U B A|[eolIseq Sl SIy]  SjuswWwWo) psd'mopuim-gs ul Jepeauy)s) B
sonbseg 1ogoy wod4 psd-|JoAo+ 40s||N} molaaud B
i seq |ned woliH psdjoo pJomAdy + 1| - elow B
aweu a4 psd-oiseq pa)pe usaios ulew g yooloud
G06 _hH— aweu a4 nyioAe| eseq spuooag B ’
aweu a4 JI'MOpUIM 10} JoAe| oseq B wnqie
aweu a4 psd-z yoieas oIseq - ejow B aJuab
upjseg euuoQq Joyiny psd g uons|dwod piomAsy - ejowl Gl6 ouny
plojseq beio Joyiny psd oy siexJe - Jopuidl ejow '
BuipiO seg Joyiny psd-py siexie - Jopuldl elew Alsyio
aseq plomAay| psd 00| + sp|el} aAes - ejowl
0ISEeq plomAay| psd-s|q|auljul aAes - ejowl B l SjUSWIWOD
BuipiO seg Joyiny psd-ul eaes - ejow B ¢ piomAe»|
ysiyseqeq |npay Joyiny psd gz [dwoo piomAsy - ejow B
aweu a4 psd’| yoiess oISeq - EJoW B L Joyne
BuipiO seg Joyiny psd ¢ splel aAes - ejow Z wouj
BuipiO seg Joyiny psd-spjel} 10j00 aaes - ejowl E v 0} Juss
ysiyseqeq |npay Joyiny psd-z spjaly 10joo aAes - ejowl
uelISBRqeg Joyiny psd g spjaly 10joo aAes - ejowl B 4 Sweu s
BuipiQ seg Joyiny psd'z alaym aaes - ejowl B
BuipiQ seg Joyiny psd'sjusWIOD 10|0D BAES - BloW B ﬁmm \ __<v
L6 —T—— yole | aweN

VE06

xoqdouq s.uyor g
yiomue g

dopiseq E

ge06 a5

606 —1 -

|seq DIOV

Jopurdi ]

616

L16

66 €16

[ ]

1£6 0c6 96 e



US 2010/0257179 A1l

Oct. 7,2010 Sheet 15 of 66

Patent Application Publication

0l 'Ol

swie) €22

PRIC N

. ..

vizol ]

)

1201 —

[
\

¢

€101
)

Bdljoysiemolyeneds H
mbuemoy pai [§]
ospiemo|Jpassald m
1e0"Jamo|4passald E
Jamo|{passald E
1e'SIamol |elualO Eu
Hy'sIemol} ==
J1'SIomMOl} ==
H1'SIeMo|} =
mrsiamoly =
Hysiemoly [&]
}09[2S'SIoMO} @

Bud siemoyy E

psd uool-siamol} m

11 pPUM SI9MO|} E
I8ZL pum siamoj} E

¢l0l // 113 U09I Slamol} ﬂ

ve0o0l

4mis 108loid
sainold
SjuswInoo g

Buipioseq

J
N

0

O PoYEAG El\/ 0201

/

\ aweN

11Ol

I\

€

\
s0a Ised auj uiyym pauadg | (4 seli4 doysojoud |

L001

4Ny jooloid

YIomiaN aWoH  alJeymhleong

geooy @ ﬂ
NIONEIN @
aH oei D

600} —C

V(o)

ﬁ

(&) (m]=]zz) [«

>)

4N Josloid, ul yosess S

] RPPY

J

G101

,
6¢0}

[ g0l |

ve0l



US 2010/0257179 A1l

Oct. 7,2010 Sheet 16 of 66

Patent Application Publication

el —
cehl

Yigh =

el —~—

601}

Vil Ol

;/: O~
(K s|qeliere g9 €/°9Z ‘Swall 07 g )
A
=2
)
G0l —
/(\
Bdl'sexoq|iew 6dl-zmopeysiybi| Bdl-exoenpueiybi
éE_\__\__\VUZ J_., i :_ " gng josloid Q
ﬂl Bd[jea) Bdl-esoussioy Bd[-yooiuoaoey saIN1old E
(/M,Mw\.\uf/ ﬂ @q_uq\d ...M(K\V\W\\H%\l- sjusWINS0(Q @
.(/WW// X _HV“\:A 2= Buipioseq @
11 g
Bd[l 1o1eMUOSPNOID Bdl-eanusyoliq Bdl lespuesouq JIomiaN @
AT rd— 7 uoiied j
1217 =20 25T — ¢l L
== =22 ﬂj =Y
9 === ~ SN S P erea {(=)
( y y aH oeiN ]
a Pamaip @jeq Aq uos s a Ag yoleoag (o
e o j ) @EFHGED
= [ Z1X61 S91d uyor J I 200
\ 1 en
ocLL el

— VEOLL

T g9¢0})

— CELL

P



US 2010/0257179 A1l

Oct. 7,2010 Sheet 17 of 66

60LL

Patent Application Publication

all 9Ol

o|qelieAe g9 £/'9¢ ‘swayl 0g

YY)

GOl —a

veoLl

el
Bd[-sexoqew Bdl-zmopeysiybi| Bdl-exoenpueybi
1, =Y 2 N =
7y ) \.«w “1OYI0
MY N ._.ww )] ymsg jeloid
(e 1 1L wnqpy H
ﬂa Bdl1es| Bdl-asouasioy 6d(-y001 aIusD) s94n)old E
suolsuswig v
[NKg) — —
(/M,w AN q Oy, L2 A Woig pensosy siewihood /.I
dfﬂ«»f/ \ _Qf =
& X 7 ] \\\\\ 0] lusg Buiploseq @.
Joyiny
\II"
Bd[1e1eMuUOSpNOD Bd[-eanuanoiq Bdl-jelp ooloig MOMIBN @
SPIOMAD)Y
g 7 — Z uonted (=Y
Vil S T 5=  lege700D med (=]
== = 2 7]
| = < A oL eled E
v puny —
i =
A pamalp 9l Ag UoS ! | o 4gyosesg aH oen m
C ) = 2 (@) @ =) (F)
(=) Z1x61 s91d uyor ) O 00

1 8¢e0l)




US 2010/0257179 A1l

Oct. 7,2010 Sheet 18 of 66

Patent Application Publication

60LL —

Il Ol

a|ge|ieAe g9 £/°9¢ ‘swsy 0

YN

)

A/

1412

P

GO —

Bdl-sexoq|iew

.CPJ\\\\Q

1] =
e
«%@?E

L) Y AN

Bd[ je9)

IV

e
B SR

Bdl-isyemuospno|o

Bdl-zmopeysiybil

R

1\

6d[-asouasioy

bdl-sanusyolq

AY
N~

o
7 ‘;I
/)

L
_

Bdl gxoenpueyby

T

Bd(»o0iu0908)

kw\\w

Bdliespueyouq

417
(

A PIMIIA 91 AQ UOS

\

afg r_o.._m,mw

S]0UADY

sabeuw|

PIOMA

[00x3 | Jopaig Hno:woyo:nb Auy

Apuy ®

VeolLl

" yis yoefoud D

saInpold E

uoined =)
aH oen m

<o)

<::\ m_::\

Z1x6l sold uyor ]

(+#) (m[=]z:) («[»)

000

T 9E0L)




US 2010/0257179 A1l

Oct. 7,2010 Sheet 19 of 66

Patent Application Publication

6011 —

L0LL N

dil 9l

a|gejleAe g5 £/'9g ‘swall 0¢g

YN

GOLL —a

Bdl-saxoqqew

bdlzmopeysiyb Bdl-exornpuelyby

veoLl

: we J\d\ P=d |\
n&gqqﬁwd \‘V hg.w
QS 1Y
.ﬂu 6d1eq| Bd[-asousslioy Bd[yo01uoaoe)
" Hnis j09loud D
MA//,./HM\rW n\“\“ﬂ..\lw senoid [
R = ! !
/_W,AV/ @7 ~
RDIUEp5ele]g] .
Bdl1e1eMUOSPNOD Bdl eJpueyolq
Buipioseq @.
\.cl./lxh\lJ S — ] 7 I
=0 N S ==\ SHOMIBN
LLL == ey %
~=—= T NN N 417’ S
v ~ ‘ 9lLL \ uoied M J
[ f A} —
A POMIIA 3 AqLI0S / A Ag yoleag eeq m
m w _‘ w —_— sAep ¢ shep ; sfep gz Aepol Auy sl ® —
e
Ql0uAdy sebew  piopA  [29XT | 1010211 ﬁ Auy  apury ® dH 2el m
—~ ) Vi< gl (a8 ) (m{=]zz) («]»)
| © Z1x61 S91d uyor ] Q00

1 9¢0L)




US 2010/0257179 A1l

Oct. 7,2010 Sheet 20 of 66

Patent Application Publication

V¢l Ol4

R4 L0Z) J
(. / alqelere 99 ZG'61 ‘SWall 6Z h
1] BdlrgozeonID [&
A | Bdlr z9zeoONID E
v 6dl-99zeonI0 E L2l —H— Ve0ocl
ﬂd G0Cl —a 6dlcozeONI0 B
BdlyozeonID E
BdlrcozeonID E
BdlzazeonIo [E
BdlLozeonID E
Bdl-ogzeonID [E
Bdlr6szeONID E
Bdl'gszeonID E
bdlczeqnin =] 1 i jo0foig D
suoneoddy
4 loyiny —
l2cl —}+ sioplod saino| B
s10ufa)f 4 WOIH PoAIDDDY
4Jad | « 0] ueg sjuswInooQ r.
N\
M || o)
. 4 SPIOMADY —_—
X8l : M mmom_.
YLl — ] SOIAO ¢ 109i01d SHomieN @
oapm ised ®
owe) soond | NI | wa B
Auy asmoig NI ae0¢l
A
60¢) — & R) =|zz) («[»]
L (=] \ Ismolig eI J‘I @ @ @\
( / / / / /
62¢l gl ciel LECL 9¢gZ) vedl
Geel



US 2010/0257179 A1l

Oct. 7,2010 Sheet 21 of 66

Patent Application Publication

60C)

a¢l 9l4

olqelere g9 2561 ‘swuell 52

_))<|P|= &1

GOC1 —aa

BArg9zEONI0 B |
Bdl29zeoNI0 E
Bdl99zeoNI0 E
Bdl'gozeoNI0 =
bdlv9zeONID E
BdlcozeonI0 B
Bdl'zozeoNID [E
BdlL9zeoONID E
BdlogzeonI0 E
BdleszeoNI0 E
bdl'ggzeonId El
Bdl 252010 =
bdl9gzeonID E
BdlgszeonIo E
BdlyszeonIo E
Bdleszeono E
Bdl-zszeono E
Bdl'LszeonIo E
bdlogzeonID E
Bdlerzeonio E
BdlgirzeonIo B
Bdl 2 ¥Z€ONID E
Bdlorzeonio E
BdlsizeonI0 E
BdlvrzeonI0 Bl

174’

< Joyiny
4 W01 paAIfoay
< 0] Juag
<« [egeTdoon
4 spiomAay
< 100lo1d

HoomIsed @

4 awI|
sojoyd ®

< pury

nig j00loid g

[—1
[ —
o=

SOOI

/

asmolg el

-3 [

(
62cl

— Ve0cl

| d€0C1

— 0€0¢)




US 2010/0257179 A1l

Oct. 7,2010 Sheet 22 of 66

Patent Application Publication

659C1

~
19
N
—

o¢l 9l

\\\\

a|qe|leAe g9 Z5'61 ‘sWel Gz

D]

Gall —

BATQ9ZEONIO ] 0
Bdl zgzeonD E
Bdlagzcond E
BdlgozeonIo E
BdlyozeonI0 [E
Bdlcozeond E
Bdlzgzeono E
BdlLgzeoniD E
Bdlogzeonio =
Bdleszeond E
Bdlgszeond E
Bdl zgzeonD E
Bdlgszeonid E

65¢Cl

'

L9C1

4 YIM pejesd

(

yng sm_oiD

suolesljddy
6dl55ZEONI0 B < fouiny m
sIep|o4 sanop B

BdlyszeonIo E sioukoy quoigpanisoay || T P

bdregeeonio &l < 0l Jueg sjuswnooQ .

BdlzszeoWIo B 4dd =

6dl-L5zeonI0 Bl sjuswnoo( 4 [2Qe7.0|6D BuIpIosEq @

BdlogzeonI0 E aIsniy < spiomAay

Bdl'et2eonIo = xa] « ysloi RN

Bdlgrzeono = SOINON ; JIOMION @

. : 29M) ISR

Bdl 2Z2€ONID m Am.hwENUv sojoyd p A93M O&F:@._- meP AsIq!

Bdrovzeono B SoBew| il | V4 -

BdlsrzeonIo E (esawea) sojoyd ® @ asmoig YT
s Bdlvrzeono El fug |« puryj ~ )
—~C o) oz) () @=L 3
= asmoug elol e)e)e)

— VEGC)

-—dEGC1

— V4cl




Patent Application Publication Oct. 7,2010 Sheet 23 of 66 US 2010/0257179 A1

4 |\
~ € _)}<|’|= \\
o
LT
=1 =~ —1 N
Gdﬁf_ | 1\34,!?' V/ o ®
[kl /\ a g
WL N =2 &,»3‘7‘) 9" A R ~ 2 —
c ,51; \ | B [ 8 A= | 5 ~
.% \}_fé_' ™ = =i } ® ::_s“)ﬁ%'. o g
? S | N S il \M ) =
% — - :IIJ/I e 4 = ‘Q'J: TEN 1
% I AN o= TN
» =|\]\' N{ “J 7] .
¢
{:‘ /’m)}?
/:‘:_ g \({/‘\\Q g £
= § \.ﬁj‘g/ § §
'S 2| ILIEN| 2 2,
3 o C VT o o |3
VN RN )jl-l? NE = |&
S WA D o -
§ LA > Aa! g N
o O A
[ P .
© —_ o
k] © - (D
= ® @ —_
7 E a @ g L
I s 02 8 o |
~— g 2lala _ 283 27 R~ N
o8|z 38E[fx288cEs 85 €O
X T |< SElEZ|zf=sdzsdaa 2<% _
- \ =
NES
K\ E A A A A A A a
LT 8 S e
o5 < I 2 3 5 = —
© k= Z w5 5 4 9° _g B o
—|o|z&lez 822 % 85 £ -— 5
Bl |F€ £ £ 8 3 & S5 2 D
i B 5
2 | < £ |5 8 2
— 1l 3 |5 5 & ¢
Ofalllg]2 2. |8 &8 & &
) 2 = o) 0O = 0
| . 0
S |olend)| B e |
k 1§ l\ l‘ )
\ m <
N ) e
o~ N N
~ ~ ~



US 2010/0257179 A1l

Oct. 7,2010 Sheet 24 of 66

Patent Application Publication

80€1
LOE1

90€}

Vel Ol

0LEL 20€1 10€1
(K [ swenesz h
LAKFrVﬁ ﬁn f uﬂ S3INnjal 1
A0 ey Nd 779 ¢00C 9CON  \ STOAMEUONSSUIT G180 (&) 'd
vieo v Nd v¥:9 ‘Z00Z ‘92 AON uoHNgIBNOI4I0[0D 20 L0 [p] J—<0¢€l
el gy Nd ¥7:9 ‘2002 ‘92 AON sUORNgIUBWS0E|JEYONS 004 90 (4] OIS @
et gy v N v¥:9 ‘Z00Z ‘92 AON uonngaXiseleled 990 90 (4] sonopy [
el ay v Nd 9 ‘Z00Z ‘92 AON LOHNGIaN0IdI010D~ 980 90 (3] . —
pod g 88 INd §¥:9 ‘Z00Z ‘92 AON suonng 9 ] sjUaWINooQ ﬂ
el gy v Nd v+:9 ‘Z00Z ‘92 AON uonnglosinDdois Lo S0 (3]
et gy 8 INd ¥Z:Z ‘000Z ‘91 AON §n6-uonng mopuim 1xey' 180 3] suopeol|ddy {
el gy g Nd ¥Z:Z ‘000Z ‘91 AON N6-uoiNG MopuIM 1xeY L8O 4]
el gy g Wd ¥¥'9 ‘2002 ‘92 AON Jonp3-uonng 10 0¢ (3] ouep .Ew
el gy 91 Nd 12:6 ‘6661 ‘Gl AON suonng /00 €0 (4]
h h d
bPY ¥ WY $2:Z 2002 ‘) Jdy esruoyng oleiS-Z [ ovisoa f_§
bPY M ¥ WY vZ:Z ‘Z00Z ‘I My esI'uonng e1eis-z [ 70€1
H4IL dnNEL N d 9121 0002 ‘L1 Ae diL(uonngenby)| (& Pu
ﬁu@q an € INd 05:01 ‘0002 ‘0} AeW suonng'L
bod @) 259 Wd 121 ‘€002 ‘Z unp 1p"uopng uonov [ HoIeos
pury _ S pauipo sleg fw SUIEN (>pom) o359} |
®9 G D JORTD)

@ % \ l% SWOH \:OE@U: 1o9pP|04 HHOMISN @
©®_ luonng <0) <&) (@[=]zE) (<)
ra ] yoleag maN ﬁ 00 @;
| / _ | \ \
60€1 GOEL  6LEL /gl SIEL 9Ll



acl 9l4

US 2010/0257179 A1l

Geel

€cel

10€1
(v swell 6.2 )
«|»C wa —
PO A ) g 779 c0UC 9¢ "ON STORTEUONOoNTIL G180 @] sainpld ]
° vielo axv Wd ¥+:9 ‘2002 ‘92 AON uoNNgUaxdI410[00 /0 /0 (] 4]
- (feo v Wd ¥t:9 ‘2002 ‘92 AON suopngiusweoe|dexons 001 90 [a] a1Isnpy @
S ) —
.w el ay v Nd 719 ‘Z00Z ‘9Z AON uonngslfiseieled 990 90 [g] sonop
s el ax ¥ Wd ¥+9 ‘2002 ‘9¢ AON UoNgIaOIH0[0D 9e0 90 [a] . o
3 pog &y 88 Wd 579 ‘Z00Z ‘92 AON suopng 9 [ SJUBWNO0(Q ﬂ
= el ax ¥ Wd ¥+9 ‘2002 ‘92 AON uopnglosinDdols Lo S0 (4]
el gy 8 INd ¥2:Z ‘0002 ‘9L AON 46 uopng MopuIm 1x3) 180 (4] suoneol|ddy {
— el gy g Wd ¥2:Z ‘000Z ‘9L AON #1B"uonNg MopuIM 1X3Y° 180" (]
K et a8 N ¥¥:9 ‘2002 ‘9¢ AON Joup3~uonng 610 0¢ (o] oulep @
R fess gy 9l INd 12:6 ‘6661 ‘Gl AON SuoNNg 200 €0 [4] domseq [ B
£ DpY @M ¥ WV +2:2 ‘2002 ‘| 1y esi'uoling aieiS-Z ] =
=) PPY  aM ¥ WY #2:2 ‘2002 ‘| 1dy esruonng a1e1S-7 I —
H4IL  an el N d 9121 ‘0002 ‘L1 Ael 411 (uonngenby)| & Pu (=}
PY @we INd 0S:0} ‘0002 ‘01 Aeny suoing’| —_—
= - ‘ . . yojelos n_
3 oQ  gM 259 Wd 121 ‘€002 ‘Z unr Jip'uoying uonovi [ Sl
= pupy | oz1s ] DOUIDON 918 |v SuEN (uom) ojsa) (=Y
.m ®0 \ nuapy Jes|) G ) G puBl ) —
£ @ Cresy / S8UOIBS JuSoRy ooumlions )  ewoy  .owsep, soplod HOMISN @
=
E € /[ Ty 3 @=H )
3 90¢} — \ / x
.H_M._ r@ yaseag maN R (o)e) @\
5 A / /
£ VEZEL 9Ll
<
S
[~ ™

-—E0E}




US 2010/0257179 A1l

Oct. 7,2010 Sheet 26 of 66

Patent Application Publication

9Lyl —
Gyl

4 penunuoo vy '914 0L

vl Old

- [T e —
ebew|~qopy gz} Wd 65:€ ‘¥00Z ‘0F el psdAreuonop 5
Bew-aygnd gy zg Nd 21:Z ‘Aepisisep Bdlsinep @
Bewr-aiddy gy pp Wd 1Z:0} ‘002 ‘24 unp suordnyoeq @ sabew| 11~907|
uswQddll gy y Wd 1Z:0} '$00Z ‘2) unr wpeg @ ||EA%eM Sl
Bew|ydels gy Wd LL:¥ ‘#00g ‘21 unp 16-qd syoede &
mmf_”..m_%,q gy ¢¢ WNd 12:0} ‘¥00g ‘) unp suoIoogssaIppy @ sainold (LY
U™ L gx v Nd 1Z:0) '#00Z ‘Z} unp 1"a|nposialdpienpAgy & SIS @
uawd 44IL gy Nd 1Z:01 ‘002 ‘2L unp Jrenposieideredwel gy @ _
uswy 4dIL - ay v Wd 120} '#00Z "L} unr Jyeodgy @ sainop B
cmE...o 44l gy INd 1Z:01 ‘7002 ‘2L UNM Jn°s|npojysiaidieliioauoydgy
“N% wn_n__._. g ¥ INd 1201 ‘#00Z ‘L1 UNT jiranpojysielquoneaynoNienay @ || Sewnoed @
To4ddlL gy Nd 120l ‘¥00Z ‘2L unp N'8NPONsIIddyalgy @
WL Il ayy Wd 12:01 ‘7002 £} unp yradesspuengy @ || SN N
uai wn_n__._. v INd 12:0l ‘v00Z ‘2L unp JII'8NPONSISIIBIBUADGY & ouap Ew
pbewIgqopy g ¢/ Wd 61:€ ‘6661 ‘9100 psd's mm
eOBWIG0PY g g Id 94:€ 6661 ‘9100 psdg mE dopiseq [g_§
pOEWIqopY gy g7/ WY ¥Z:LL ‘6661 ‘9100 psd'y mm —11-/0v}
ebew oDy g g'g Y 0Z:LL ‘6661 ‘9100 psd mm D
obeWI 40Dy g G'6 WY 20:1) ‘6661 ‘9100 psdz g -
puyy [ezs ] pauipop ateq [v SLEN jesos [
DO v HemMSIL ) (¢ PIMINISEDIf (yiom) ojsel )
@O G )/ puRYD)
9ARS alaymAlang OWOH .dopisaq, Japjo4
Iy d SHomaN
- ] ) /
© [ sobew| s oM SIyL @ 7 [ \ 000
\ 7\ 7 X 7T X
Livl vl LTyl 0crL 8L¥L 6Lyl L7l 0byL 607l



US 2010/0257179 A1l

Oct. 7,2010 Sheet 27 of 66

Patent Application Publication

PSNURUGd Yyl Ol

4 vyl 914 woiH

sﬁ: covl
(y 8lqelieAe g9 /') |'sweyl g/
> €
4l Bdloggnd gy 96 INd 0} ‘000¢ ‘22 Ael 9drzz00049sd
| 6dloggnd gy 96 INd 01 ‘0002 ‘22 Rel 9drz00042sd
Bdlognd 94X 96 INd 60:% ‘0002 ‘2Z Rel 9droz00049sd
Bdlongnd  9) 96 INd 60:% ‘0002 ‘2Z Ael 9dr6100049sd
Bdlognd 94X 96 INd 60:% ‘0002 ‘22 el 9drgl00049sd
Barognd gy 96 INd 80:% ‘000 ‘2Z Ael 94210004080 BE
bdrognd gy 96 INd 80:% ‘000 ‘2Z Ael 9dr9100040Sd
| DOdronand axze Wd 807 ‘000Z ‘22 AeIN Odrs100040SQ 8
“| Bdlojand gy ¢6 INd 20+ ‘0002 ‘22 Ael 9dry100040Sd
Bdlognd 94X 96 INd 20:% ‘0002 ‘22 el 9drel00049sa
Bdlongnd  G) 96 INd 20:% ‘0002 ‘22 el 9drz100049sd
Bdlognd @y 96 INd 90:% ‘0002 ‘22 Aei 9dri100040Sa
bdrognd 9y 88 INd 90:% ‘0002 ‘22 Ael 9drol00049sa
bdrognd gy z6 INd 90:% ‘0002 ‘2Z Ael 9dr6000495a
Bdrognd gy 88 INd 90:% ‘0002 ‘2Z Ael 9dr800049Sa
Bdlognd gy 8 INd S0+ ‘000¢ ‘22 Ael 9420004984
Bdlognd  gx 88 INd S0:% ‘0002 ‘22 Ael 9dr500040Sd
bdrognd  gx 88 INd ¥0:% ‘0002 ‘22 kel 9dre000408d
Bdlonand  G) 26 INd ¥0:% ‘0002 ‘22 el 9drZ00040Sd
Bdlognd 94X 26 INd £0:% ‘0002 ‘22 el 9dr00040S0
ebew| qopy g 0¥S Nd 1S ‘0002 ‘22 1y psdjoop [z
ebew|qopy AW ¥l Nd 65:€ ‘¥00Z ‘0E Jen psd.iesmoighreuonolp El
I‘\<(\<<</\\/\\\ e Ry

~G0vl




US 2010/0257179 A1l

Oct. 7,2010 Sheet 28 of 66

Patent Application Publication

4 panuguoo gy, 914 01 avl ol
_— I\/\
9driz000Sa  9drozooosd  9drel000sad 9drglooosa sobew] o[~ 90V}
= = — —— S99M Syl
_& 2 ..u\h_, nﬁ.l sainold (]
9dr/1000Sa  9dr9lo0dsd  9drslo00sa  9dryl000sa asny - &
= = B o B
sjuswnoog L |
Odrel000sa  9drzioodsd  9driloodsa  94rolooosd suofeaddy N
X =¥ X R ouep (G
dopyseq ]
9dr60000SA  9dreo000sd  9drZ00008d  9drs0000sd
— M — —T[~L0V)
kT 2 &Z 1323 Mo
0]eJ0s =Y
9dre0000Sa  9drzo000sd  94ri0009sd bdlsinep o_é_uv wmg “
(/._.\“ -— - -
e 1A _/\L_ NC @ somaN €
@ ~bdl <) ) @EE)GED)
= i safew| soap SIUL @ ©00)
/ | / N\
GLyl GZyl 0Lyl 60l



US 2010/0257179 A1l

Oct. 7,2010 Sheet 29 of 66

Patent Application Publication

PaNURUGd Gyl Ol

A gy| 914 woiy

L

covl LOY1
(y J s|qejieAe g9) /| ‘swayl |G i)
- \ 9dr.€000sd 9draeo0osa 9dree000sa 9drye000sd
9dree000sd 9dree000sa Odri€000sa 9droco00sad
24 B & 2 ]
9dr6¢000sd 0drgec000sd 9dr,¢000sd 9dreco00sad
e Ko &7 R3]
2 9dr2000sa 9dl2000Sd 0drec000sa 9dlr¢c000sa

—~ S0Pl




US 2010/0257179 A1l

Oct. 7,2010 Sheet 30 of 66

Patent Application Publication

Livl

4 panuguoo oy} ‘014 oL vl Old
B e T Ty b o
pbew|™dqopy  gw 7'l Wd 6G:€ ‘¥002 ‘0€ Jen psd-Areuonolp =
pbewr-oand gy zg Wd 21:Z Aepieisep Bdsinep @ 5
bewr-eiddy @y py  Wd LZ:0L b00Z ‘L) unr suordnyoeq @ N |
WL @4y Wd LZ0L Y002 L) unr wppeg @ || AL
bew|ydess gy y d LL:¥ 'F00Z ‘2L unp N6 qd eyoede @
pOEWIB[ddY @426 Wd 120 ‘p00T ‘L) unr suoryoogssaippy @ sainold [
usWO 44l gy Wd LZ:0} ‘¥00Z ‘L) unr JIy'8INpOpsjaIdpieOAgY @ asni &
uswrO 44l gy Wd LZ:0L ‘¥00Z 'L} unp JyaInpopysjRIdeledwal gy & _
UBW D 441l gy Wd 1Z:0} ‘¥00Z ‘) unp uyeniodgy @ sainoN B
uswa 44l gy v Wd 12:0L '700Z ‘L) Unt  jysnpojysiaidiewlogeuoydgy @ || 0 =
Uewddll @y Wd 120 Y002 "LL UM yrainpopsieiquoneayioniengy @ (| SHeHnood
usw=o44IL  auy Wd 12:01 ‘002 ‘Z) unp Jrsnposielddvaigy @ suoneoiddy
wBW= 44l guy Wd 120l ‘002 ‘2L unr Jedeospuegy @ feonddy g
w44l gMy Wd 12:01 "¥002 ‘Ll unr Jir8Inpopsjeid|eseusgy @ owep {J
pbew|dqopy g ¢, Wd 61€ ‘6661 ‘9 100 psd's E8
pbew| 0Py g 8 Wd 91:€ 6661 ‘9190 psd'g dopiseq  §
pbew|dopy g 92 WY vZ:LL ‘6661 ‘9300 psdy —
ebewqopy  gp g'g WY 0Z:LL ‘666 ‘9100 psd-¢ 3
| POBUIAOPY g ¢ WY 20:1L 6661 ‘9100 IEOS GRS ——
pury _ 9z1g _ palipoy 8leq |v BLIBIID U2Jeas apIH oIS m
®0 (oo S suondQ maIp moys Oom) orsay m
@@ C sabew| ' |
@ (ones) (olymliang )  owoH / uedo womaN &)
— [0 f -8 | (m[=Tz=) (« )
= sabew| s, }99M sIUYL @ ee]e)
) 7 ] SR
LOY 1 12yl Yievl  OLyl 607l

=907




US 2010/0257179 A1l

Oct. 7,2010 Sheet 31 of 66

Patent Application Publication

PeNuURuod Of| "0l

4 o¥) 914 wou4

covl
(9 a|qe|ieAe go) /'L |'swall g/ )
1
+  Odrojgnd gy 96 INd 0L+ ‘0002 ‘22 Ael 9drzz00049sa
| Bdlojgnd gy 96 INd OL:¥ ‘0002 ‘22 Ael 9drz00049sa
bdroignd gy 96 INd 60-% ‘0002 ‘22 Ael 9dr0z00049sa
bdroygnd gy 96 INd 60-% ‘0002 ‘22 Ael 9dr6100049sd
bdrognd gy 96 INd 607 ‘0002 ‘22 Aen 9drgL00049sd
bdroygnd gy 96 INd 80+% ‘0002 ‘22 Aen 9dr/100049Sd
bdrognd gy 96 INd 80+% ‘0002 ‘22 Ael 9dr9100049sd
L bdrognd gy z6 INd 80-% ‘0002 ‘22 Ael 9drG100040sa
| Bdroygnd gy z6 INd 20-% ‘0002 ‘22 Ael 9dry100049sa
bdroygnd gy 96 INd 207 ‘0002 ‘22 Rel 9dreL00049sa
bdrognd gy 96 INd 20:% ‘0002 ‘22 Aen 9drz100049sd |
bdroygnd gy 96 INd 90+ ‘0002 ‘22 Aen 9dr100040Sd
bdrojgnd gy g8 INd 90-% ‘0002 ‘22 Ael 9dr0100049sa
bdrognd gy z6 INd 90:% ‘0002 ‘22 Ael 9dr600040Sd
bdrognd gy 88 INd 90:% ‘0002 ‘22 Ael 9drg00040sd
bdrongnd gy vg INd S0-¥ ‘0002 ‘22 Aen 9drr200049sd
bdrognd gy gg INd S0+ ‘0002 ‘22 Aen 9dr500049sd
bdlojand gy 88 INd ¥0+% ‘0002 ‘22 Ael 9dre00040sd
bdrognd gy z6 INd ¥0:% ‘0002 ‘22 Ael 9drZ00040Sd
bdrognd gy z6 INd €0:% ‘0002 ‘22 Ael 9dr100040Sd
obew|qopy gy 0¥S INd LG:v ‘0002 ‘/¢ dv psd-yoop
obew|qopy g ¥') Nd 6G:€ ‘7002 ‘0 JeW psduesmoighreuonolp
|\\</|\\/.\\\/\\\/|\\\/|\/|\ g Ry

~ S0Pl




Patent Application Publication Oct. 7,2010 Sheet 32 of 66

US 2010/0257179 A1l

@) Smart Folder

Icon size: 128 x 128

(r—

[ 4

| | | | | | |
Small

Y

Large

Text size: [ 12 pt

A
v

Label position:

Snap to grid
Show item info

M Keep arranged by

(® Bottom O Right

Show icon preview

[ Name

<4»

Background:
O White

(®) Color

QO Picture

FIG. 14D



Patent Application Publication Oct. 7,2010 Sheet 33 of 66

1502

US 2010/0257179 A1l

15056
/

(
X o) Thu10:42AM

Search (

@)9

— 1507

Show All (3)

~— 1509

1511 ———~Documents  [8) Shakelt.gadget.zip

1513 ——— PDF Documents don’tshakeit_out.pdf
[@) don'tshakeit.pdf

1503

I |

I (] mY = I

\1501
FIG. 15A



Patent Application Publication

1502

Oct. 7,2010 Sheet 34 of 66

US 2010/0257179 A1l

/ 1505

X o) Thu10:47 AM

1511 1

1513 1

Search (button|

a — 1507
®

Top Hit

|_— Documents

[ Folders

Show All (392)

[ actionbutton

=1 button.psd

D lAction Button.dir
D Action Button.dir
] Metal buttons.psd

animgif.txt
animgif.txt
bitmap.txt
bitmap.txt
bitmap.txt
bitmap.txt

@ button.wav
@ button.wav

cursor.txt
cursor.txt
default.txt
default.txt

@ actionbutton
@ new buttons

[ action button icon
[ alex —clear button

L 1509

— 1515

1503

FIG. 15B



Patent Application Publication

Oct. 7,2010 Sheet 35 of 66

US 2010/0257179 A1l

Vs 1502 ,
@ Finder File Edit View Go Window Help \
(000 % demo
(«I»]
@ Network :
(=) testo (work) E °
), Wi l
L: Desktop Documents
(=) scratch
ol
E 8 Desktop Music Pictures
M demo @
A Applications Saved Searches
Documents
2 Movies
6 Music
@ Pictures
@ This Week

\

FIG. 15C

\

To FIG. 15C continued —»



Patent Application Publication Oct. 7,2010 Sheet 36 of 66 US 2010/0257179 A1

, 15/05
\ B ) Thu11:09AM ['Q
/
= i . zip testo (work)
outk.psd @
sh
8,
\ @~ hd
Pllc=ture 8 Weather;adget zip
Library Movies @ B
Picture 9 weather.gadget
Public Sites PICt% 10 shakelt.g=adget.zip
Pic % 1 WebCarr%dget zip
PICt% 12 PictIu=re 1
N PICt% 13 Picture 2

i
=y

Pict

) \ Pic [
> Picture 16 Pictur
S

=
=]
[}
—
~
Y
o
a
c
=]
<D
w

i
=Y

o
=
()
—
(]
9
(@]
P2
e
=
[}
I~

=Y
=

5

[¢>]

By )

Picture 17 Stocks.gadget

— FromFIG.15C  F|G. 15C continued



Patent Application Publication Oct. 7,2010 Sheet 37 of 66 US 2010/0257179 A1

Ve 1502 ,
@ Finder File Edit View Go Window Help \
(000 Search: todo
10 Results
w Documents
todo.tif November 2002
[ DiskDoubler/AutoDoubler 3.7/4  September 2001
v Images | = | oo
B todolist.tif Today 11:08 am
& todo. tif October 30, 12:03 pm
[ bigtodo. tif October 30, 12:02 pm
Y Bltodo March 2002
. v PDF Documents
davisjpg Reader.pdf May 2002
Acrobat.pdf May 2002
Reader.pdf May 2002
Snapz Pro X Docs (Espanol).pdf January 2002
1520
K g
\

FIG. 15D To FIG. 15D continued —»



Patent Application Publication Oct. 7,2010 Sheet 38 of 66 US 2010/0257179 A1

1507 1505
\ /

L
\ 3 4) Thult1:09 AM |' Q
Q Search (Safari ' ® 1509
- , —
Picture 18 EShowAl(13)
outk.psd Q ot ;
o : Applications @ Safari
Picture 19 © Safari 1503
Qoo ® Q © Safari —/

People Fol safari
Flat List olders g oafar
Within Group Sort by: [ safari tabs

Name Images B safari tif
Dgte safari if
Kind \
People PDF Documents [£] safari

N

|w.
Picture 11 WebCam.gadget.zip

9

Picture 12 Picture 1

Search:
Everywhere
Name

testo (work)
scratch

hd

T

Picture 13 Picture 2

(0]

=
s

Picture 14 Picture 3

=
d

19
=Y

Picture 15 Picture 4

(0]

s

Picture 16 Picture 5

9

Picture 17 Stocks.gadget

—
@

Ly

Documents & 9p_safari.icns
Group By: Picture 20 @ newsafari.icns
Kind © Safari
Date safari.psd

\

— FomFIG. 150 F|@G, 15D continued



Patent Application Publication Oct. 7,2010 Sheet 39 of 66 US 2010/0257179 A1

1625 1601 1603
A\ [
OO0 Search: button
16141 392 Results (Q button ®
1611- ¥ Documents Group By:
[ button.psd September 19 3:55 pm @D King
[ !Action Button.dir June 2003 ®| pate
[7 Action Button.dir June 2003 ®| Peope  —~H1605
3 Metal buttons.psd March 2003 @] FlatList
[A) animgif.txt December 2002 o,
1612-F— 191 more... Within Group
— Sort by:
1613-1.Y Folders Name
£3 actionbutton January54:45pm @ Date
3 new buttons April 2003 ®| Kind 1607
£ action button icon February 2003 (| People
£3 alex - clear button December 2002 ® Search:
£ Help Button November 2002 ® Everywhere
19 more... H
ome ~—+1609
1615 - Y HTML testo (work)
16Buttons8.html November 1999 ®| scratch
16Buttons9.html November 1999 @] hd L1627
16Buttons4.html November 1999 6]
16Buttons5.html November 1999 [©)
16Buttons6.htm November 1999 [6)
10 more... — 1830
1617 ¥ Images BE
{ buttonsymbols.gif November 2002 @1—1831
button_in_place.gif November 2002 €))
buttonbackground.gif November 2002 ®
buttonlayer.gif November 2002 ®
PushButton G11 (graphite).pct November 2002 ®
107 more...
) /\/\—-—-\

FIG. 16A  ToFIG. 16A continued §



Patent Application Publication Oct. 7,2010 Sheet 40 of 66 US 2010/0257179 A1

From FIG. 16A §

A T T T T T N — T T
1619 -|'¥ PDF Documents
AHIG.5/10/pdf November 2002 @
Norton Disk Editor X.pdf September 2002 @
Reader.pdf May 2002 ®
MacUsersGuideToPocketPCs.pdf November 2001 (@
Designing AirPort Networks2.pdf  October 2001 ®
18 more...
1621V Source code
| [2) GraphicsButton.java May 2001 ®
B SunSphereButton.java May 2001 ®
[2 SunSphereEastButton java May 2001 ®
[B SunSpherelnfoButton java May 2001 €))
B SunSphereNorthButton.java May 2001 ®
11 more...
1623 -1'¥ Word Documents
2 fop_uibugs_082301.doc November 2002 Q
[2) Radar 5.0.1 User manual January 2002 ®
[3) Radar 4.0 User manual August 2000 (6]
A CD Player bits June 2000 €))
[2) Required Changes to the AAP (8) June 2000 @
1 more...
Zi
\
1625A

FIG. 16A continued



Patent Application Publication

Oct. 7,2010 Sheet 41 of 66

US 2010/0257179 A1l

1625 1601 1603
\ [
©00 Search: button
161@ 392 Results (Q button ®
1611 » Documents Group By:
1613 Y Folders Kind
£ actionbutton January 54:45pm @ pate
3 new buttons April 2003 @] People  —~1605
£ action button icon February 2003 @] Flat List
£ alex - clear button December 2002 O
€3 Help Button November 2002 ® \éVc:trlslsy?roup
19 more... Name
16151 Y HTML Date
16Buttons8.html November 1999 ®| Kind 411607
16Buttons9.html November 1999 @] People
16Buttons4.html November 1999 [6)
16Buttons5.html November 1989 (D Eﬁ:mh:here
16Buttons6. html Noverber 1999 ®| oy
10 more... testo (work) e
1617 ¥ Images |= 58] scratch
R buttonsymbols.gif November 2002 @) _hd 1 1627
button_in_place.gif November 2002 @
buttonbackground.gif November 2002 ®
buttonlayer.gif November 2002 )
PushButton G11 (graphite).pct November 2002 ®
107 more...
1619 | ¥ PDF Documents
AHIG.5/10/pdf November 2002 @
Norton Disk Editor X.pdf September 2002 @)
Reader.pdf May 2002 ®
MacUsersGuideToPocketPCs.pdf November2001 (@
Designing AirPort Networks2.pdf ~ October 2001 ®
18 more...
—T——T ——  —— T — T — A

FIG. 16B

To FIG. 16B continued y



Patent Application Publication Oct. 7,2010 Sheet 42 of 66 US 2010/0257179 A1

From FIG. 16B {

/ /\/\__—\
1621 ¥ Source code
[3) GraphicsButton.java May 2001 ®
[ ) SunSphereButton java May 2001 ®
[2) SunSphereEastButton.java May 2001 ®
[ SunSpherelnfoButton.java May 2001 ®
A SunSphereNorthButton.java May 2001 ®
11 more...
1623 -1'¥ Word Documents
[2) fcp_uibugs_082301.doc November 2002 @ |
@) Radar 5.0.1 User manual January 2002 @ |
[B) Radar 4.0 User manual August 2000 @ |
| [2) CD Player bits June 2000 @ |
| [ Required Changes to the AAP (8) June 2000 @ |
1 more...
VA
\
1625A

FIG. 16B continued



Ll Ol

US 2010/0257179 A1l

SIOPUT Ak
“"alo0W |G}
@ 200¢ 18quisdag Py ubBwiue m_
® £002 YoIen psd-suopng e [
8
3 €91
z y
N DY
g DS €00Z ouUN[  9)ep pasn jseT 991
7 o) 8291 - ybuAdon
o H \ —  spiomAay
oy 3
& DS @\ GEQL —»  Jip'uopng uonoy ﬂ_
= — @/ £00Z aunr JIp uopng UooYj ﬂ_
> <
d
© o1 2o
- d €91
3 >_V_, < UM \
m [ - JybieH 1€9 (-—
= wd gG:g g} Jequaldeg  ejep pesn Jse
Dn.... I - wbuAdon 0¢9l
= d —  splomAay
= da
E @ psd-uoyng _M_
= i sjuswnoog A
=
A SUHNSAON] 700 /
g <
=
= 1191
A




Patent Application Publication Oct. 7,2010 Sheet 44 of 66 US 2010/0257179 A1

1825 1801 1803
\ -
©00O Search: button
1814 392 Results (Q button ®
18111 ¥ Documents Group Bv:
3 button.psd September 19 3:55 pm ®| king PEY:
[} 'Action Button.dir June 2003 ®| Dpate
[ Action Button.dir June 2003 @| People  —11805
3 Metal buttons.psd March 2003 @) FlatList
animgif.txt December 2002
B 191 ngil()l'e @ Within Group
— Sort by:
18131 ¥ Folders Name
£3 actionbutton January 54:45pm @ Date
£ new buttons April 2003 @] Kind —1+1807
£ action button icon February 2003 @)| People
€3 alex - clear button December 2002 ® Search:
€3 Help Button November 2002 ® Everywhere
19 more... H
- ome 111809
1815 - WHTML testo (work)
16Buttons8.html November 1999 ®| scratch
16Buttons9.html November 1999 @] hd |1 1897
16Buttons4.html November 1999 )
16Buttons5.html November 1999 ®
16Buttons6.himl November 1999 ®
10 more... 11830
1817-{ Wimages |=|8a}—1831
R 'E’;% | | <818
button..olsgif  button..acegif  button..ndgif  buttonlayer.gif - PushBu...te) pet
November 2002 November 2002 November 2002 November 2002 November 2002
1812 107 more...

FIG. 18A  ToFIG. 18A continued §



Patent Application Publication Oct. 7,2010 Sheet 45 of 66 US 2010/0257179 A1

From FIG. 18A

Y
1819 - '¥ PDF Documents
AHIG.5/10/pdf November 2002  (®
Norton Disk Editor X.pdf September 2002 @
Reader.pdf May 2002 )
MacUsersGuideToPocketPCs.pdf November 2001 Q@
Designing AirPort Networks2.pdf  October 2001 ®
18 more...
1821 ¥ Source code
[3) GraphicsButton.java May 2001 ®
[3) SunSphereButton.java May 2001 ®
[2) SunSphereEastButton.java May 2001 ®
[3 SunSpherelnfoButton java May 2001 ®
[2) SunSphereNorthButton.java May 2001 (5
11 more...
1823 -1 ¥ Word Documents
[ fep_uibugs_082301.doc November 2002 @
B Radar 5.0.1 User manual January 2002 ®
[3) Radar 4.0 User manual August 2000 ®
B CD Player bits June 2000 ®
[2) Required Changes to the AAP (8) June 2000 ®
1 more...
Z

FIG. 18A continued



Patent Application Publication Oct. 7,2010 Sheet 46 of 66 US 2010/0257179 A1
1825 1801 1803
\ 4
000 Search: button
18141 392 Results (Q button ®)
Iy a
1811 Documents Group By:
3 button.psd September 19 3:55 pm®D| kind
[ 'Action Button.dir June 2003 ®| Date
[ Action Button.dir June 2003 ®| People
1 Metal buttons.psd March 2003 (D] Flat List
animgif.txt December 2002 —
@ 191 rgore @ Within Group
—_— Sort by:
18131 ¥ Folders Name
£ actionbutton January 54:45pm  ®| Date
£ new buttons April 2003 ®| Kind
€3 action button icon February 2003 @®| People
€3 alex - clear button December 2002 ® Search:
£ Help Button November 2002 ® Everywhere
1815-1 W HTML testo (work) |8
16Buttons8.htm| November 1999 @®| scratch
16Buttons9.html November 1999 ®@| hd
16Buttons4.htm November 1999
16Buttons5.html November 1999 ®
16ButtonsB.htm November 1999 ®
10 more... —1—1830
1817 ¥Images Showtop 5 [= |58 1831
(1 ] — 1832
) R CEE ===
1818A< | button.olsgf bution..aceqif buton.ndgif butonlayergif PushBu..te).pet
November 2002 November 2002 November 2002 November 2002 November 2002

FIG. 18B

To FIG.

18B continued §



Patent Application Publication

Oct. 7,2010 Sheet 47 of 66

From FIG. 18B *

~ ®

PushBu...pct  10_01...Button

12 02..button 12 03...button
November 2002

12 04..button
November 2002  November 2002 November 2002  November 2002

S Y

12_05..bution ~ 12_18..button

13.6_5..uttons 14 00..Button ~ 15_00.uttons ~ 16_1_B...editor  16_2_BRaised
November 2002  November 2002 November 2002 November 2002  November 2002

a 12.19..button  12_22..button  13_5_E...button

November 2002  November 2002 November 2002 November 2002  November 2002
RA B

OEE == | —

| — — () — - =

US 2010/0257179 Al
/\/\—_’\

X

Z

FIG. 18B continued



Patent Application Publication Oct. 7,2010 Sheet 48 of 66 US 2010/0257179 A1

192\5 / 1901 1903
©00 Search: imran
30 Results (QJimran] ®)

1911-1¥ Imran Chaudhri

B1.CD Player bits 2000 @] ay Y

[3) Required Changes to the AAP (B) June 2000 ®| pate —7 199

[2) Icon Text May 2000 ®| People — 1906
19131V No Authors Flat List

£ imran ® . .

€J IMAP-imran@mail.apple.com  Thursday 4:39 pm (@ \év'ﬂt"g 9r°”|°

% Drafts (imran@apple.com).mbox  Thursday 3:50 pm @ N:rme v

[) imran June 17 2206 am @] pate —1 11907

& Sent Messages (imran@apple.com).mbox June 15 2:16 pm @| Kind

17 more.. June 10: 5:23 pm People

1915 -{ ¥ Sarah A. Brody ®

[2 pl_agenda_082201.doc November 2002 @ :::rch:h ere

B pl_minutes_081701.doc November 2002 ® Hom’;"” 411908

B pl_timeline_082201.doc November 2002 @] testo (work)

R minutes_073101.doc November 2002 @) scratch
1917-1 ¥ Susan McGarry hd

[2) WWDC 2000 - HI Labs May 2000 ®

’/2|
FIG. 19A 1925



Patent Application Publication Oct. 7,2010 Sheet 49 of 66 US 2010/0257179 A1

1925 1901A 1903
\ -
eYeXe) Search: imran
30 Results (@ ®)
R cD Player bits June 2000 ® Group By:
[2 Required Changes to the AAP (B)  June 2000 ® Kind 1905
|[3) Icon Text ®| Date
- People
Keywords Flat List——{-- 1909
Copyright - -
Last used date May 2000 Within Group
1 Sort by:
[A pl_agenda_082201.doc November 2002 (® Namey
[A pl_minutes_081701.doc November 2002 ®| Date 1907
(B pl_timeline_082201.doc November 2002 (D Kind
B minutes 073101.doc November 2002 (D] People
A WWDC 2000 - HI Labs May 2000 Ol search:
. earch:
] mran May 2003 6 Everywhere
J window pix for imran July 2 4:36 pm @_ Home —1+1908
£ window pix for imran July 7 11:42am D) testo (work)
€3 imran Thursday 4:39 pm @) scratch
£ Help forimran January 2000 @ hd
1 system_preferences_v_imran.psd  January 2001 @_
Bas & imran @
Keywords - -
Copyright - -
Last used date July 2000
Height 1536
Width 2048

/\/\/\/\/\/\/\,/\/\,——\

FIG. 19B  ToFiG. 198 continued §



Patent Application Publication Oct. 7,2010 Sheet 50 of 66 US 2010/0257179 A1

From FIG. 198 §

B3 quake(imran).psd December 1999
£J RID-IMRAN October 2001

[3) 140 - Aqua Overview 5/14 -imran ~ May 2000

[3) 140 - Aqua Overview 5/14 -imran ~ May 2000

[2) 140 - Aqua Overview 5/14 -imran ~ May 2000

[2 140 - Aqua Overview 5/14 -imran ~ May 2000

12 140 - Aqua Overview 5/14 -imran ~ may 2000

£ imran September 5 1:21 pm
£ IMAP-imran@mail@apple.com Thursday 3:50 pm
K Junk (imran@apple.com.mbox) May 24 5:29 pm
& Sent Messages (imran@apple.com.mbox) June 10 5:23 pm
& Drafts (imran@apple.com).mbox June 17 2:06 am
[ Southwest Airines Ticketless Travel Confirmation  April 29 11:45 pm
[A LIST May 24 1:21 pm
[2) imran June 15 2:16 pm

FIG. 19B continued



Patent Application Publication Oct. 7,2010 Sheet 51 of 66 US 2010/0257179 A1
192\5 / 1930 1903
©00 Search: te
68861 Results (Q te ®)
1932~ w Future Groun Bv: i
all tif January 4 3:36 pm @/ i P By:
[] sheet.tif January 4 3:35pm  (D| Date 1905
[] feed.tif January 4 3:34 pm  @| People
] sheetbar.tif January 4 3:27 pm (@] Flat List
[ window.tif January4327pm @
17 more... ® Within Group
1934 — Sort by:
¥ Today ®| Name
[3) MessageSorting.plist.backup Today 11:12am | Date — 1907
[=] 50FF13D5-C608-11D8-9DF 7- 1940— @] Kind
0003938E381C/ABPerson.vcf ﬁ People
1944
Keywords |- -
/e Copyright -~ gszm:here
Last used date | Today 11:12 am Home A4 1008
testo (work
1945 - 1946 ] scratc(h )
[=] Apple Computer Inc. Today 11:12am (D] hd
[=] imran Today 11:12am @
B info.plist Today 11:12am @ 41926
44 more...
1936~ ¥ Yesterday
[@) don‘tshakeit_out.pdf Yesterday 10:36 pm @D
=1 outk.psd Yesterday S:48pm (@
[E) Weather.gadget.zip Yesterday 9:16 pm @
€ Weather.gadget Yesterday 9:16 pm @D
& iChat Yesterday 8:31pm @ g
30 more...
,\/\/\A/—\/\/\’/\/\—’\

FIG. 19C

To FIG. 19C continued §



Patent Application Publication Oct. 7,2010 Sheet 52 of 66

From FIG. 19C §

US 2010/0257179 A1l

1938 ]V Costwook | 1T
System Preferences Tuesday 6:51pm @
3 Volumes Tuesday 6:48 pm @
£ Java Tuesday 6:46 pm @ |
3 Utilities Tuesday 6:45pm @)
€3 Applications Tuesday 6:44 pm @
474 more...
1940~ W Last month ]
£ 22434 June 14 11:37 pm @ b
192$5A

FIG. 19C continued



Patent Application Publication Oct. 7,2010 Sheet 53 of 66 US 2010/0257179 A1

192\5 / 1950 1903
e YoXe) Search: te
64 Results (@ ®)
1952 ¥ Today )
@ Piciure 23 Today 1112am @] gri®
[8) Info.plist Today 11:12am @/ Date 1905
asdasd imran Today 11:12 am ® People
SignaturesByAccount.plist Today 11:12am (@] FlatList
MessageSorting.plistbackup  [Today 11:12am @ . .
34 more.. Within Group
— Sort by:
1954~ ¥ Yesterday Name
=1 outk.psd Yesterday 9:48 pm @[ Date 1907
[8) Weather.gadget.zip Yesterday 9:16 pm @] Kind
2 Weather.gadget Yesterday 9:16 pm (| People
iTunes Music Library.xml Yesterday 8:24 pm (D
iTunes 4 Music Library Yesterday 8:24 pm @ Search:
Trore. Everywhere
—_ Home —1-1-1908
1956~ ¥ Last week testo (work)
15 We Got The.m4a June 16 11:05am @] scratch
14 The Brouhaha.m4a June 16 11:05am @] hd
13 Crawlspace.m4a June 16 11:05am @
12 An Open Letter To NYC.m4a [June 16 11:04am = @
11 Shazam!.méa June 16 11:04 am @
10 more...
1958~{ W Later ®
index.html August75:36 pm (D
[ ] web_share.gif August 7536 pm @
[ ] apache_pb.gif May 2001 ®
X macosxlogo.gif May 2001 €]
Iy
?
25A

FIG. 19D b



US 2010/0257179 A1l

Oct. 7,2010 Sheet 54 of 66

Patent Application Publication

Va6l 8061 461 ©Il4

| /
7| TTeIow 9G
¢ ® wd /0:L) ¥z sunp 1yBluo) esnoy s |e1sioq Buikeld  obed aiwwip El
() ® wdggs Aeprorson “SIy) 998 01106 SANOA  ||E1SI04 HOOg [F]
% wd gLz Aepisisep Aued seuuig sjeem xeN  [Ie1sIod Ao ]
pod! ® we Gz:6 Aepol i9IES U0 SION BUUCPEIN  |[BISI04 JBI0 [F]
o>_5oﬂ_:mﬁ_“_._ MMB@MM_ @® Weoes Aepo| ¢90UaIoJuU0d 8y Jo} Apeay  ||eIsIo Noos [F] @ wa
; swo sobessop ey A
w._w:>>>._w>m__ e yye
zaroym |® wdooy €7 ludy uofienpely) |[e1siod s|IN m
® wd 00:2 ¥Z ludy (lIers104 Buipuid) leansed w4 48 E
E._%%_\ﬁ M“H % wd 95z 1 aunp Bunesw aousLiadxg Josn m
yoom sl | @® wd pee Aepuoly Aepuuig s|leisiod efeld [
>mE9mo>Moc_w ® wepo8 Aepo) uonnedwo) Buiquip ooy m NNQF
a6l -1 Smnﬂu_w M”_MM “mo_ A
oM ® wdpez  Aepisisap #00¢ IN0||0Y 10Npold ﬁ
Auendod |® wdgge  Aepieissp sajoN Bupesiy @
@N@ LT sidosd | ® we €08 Kepol $00z 196png ﬂ
NO@ F A1 M“M % we g0:8 Aepol 1duosuel] yooedg ||e1sio4 100G @
.ﬂ/ awen | @ Wel08 Aepo] oday |e1sio4 9yl ﬂ mwa
:Aq dnoug ulypupp Hos SUSWIN20 A
® wdyL gL aunr llelsiod Jelo 5]
HM_M_&MM_M__ ® wdezz Aepseny lleyslod noog [F]
sieq % wd og7y  AepieiseA llers:od suN 5
| pun | @ wdisz Aepoy lleysiod AlloN B
momv e \Mcomwymo ® wd pgig ?wvo._. lleysiod ehalq 5] MN@ _‘
F :Ag dnoag \ SIOBJUOD A
( [iersio) ) sunsey vzs
“ l1e3sJoy ybiods [e)e) @
/
€06l / 1861 0.6l / 66l



Patent Application Publication Oct. 7,2010 Sheet 55 of 66 US 2010/0257179 A1

Display a system wide Menu for inputting | 501
search queries

Y

Input search, and as search query is inputted,
perform the search (begin searching and
displaying search results before user finishes [ 2003

inputting search query)

Y

Perform search through files, metadata,

emails within an email program, address book | o005

entries within an address book, calendar entries
within @ calendar program, etc.

Y

Display an abbreviated (incomplete) list of hits
(if there are more than a certain number of
hits), sorted by relevance and segregated ~ |— 2007

into groups (categories)

Y

Receive command to display all hits — 2009

Y

Display a search results window with ability

to display 2 different types of view (e.g.,icon L —_ 2011

and list views) within the same closeable,
resizable, moveable window

FIG. 20



Patent Application Publication Oct. 7,2010 Sheet 56 of 66 US 2010/0257179 A1

Receive one or more inputs indicating a
selection of a plurality of items (e.g., data  |— 2101
files, folders, application programs, etc.)

l

Receive a command requesting both the

creation of a new storage facility and an 2103

association of the plurality of items with
the new storage facility

l

Create the new storage facility (e.g., a new
folder with a predetermined directory pathname
or a user specified directory pathname)and | 2104
associate (e.g., move or copy) the selected
plurality of items with the new storage facility

FIG. 21
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DETERMINE ORDER OF SCANNING OF FILES FOR 2301
INDEXING (E.G. HIGHEST PRIORITY LOCATIONS FIRST |~/
SUCH AS USERS' HOME FOLDERS AND THEN
"DOCUMENTS" FOLDERS AND THEN "DESKTOP", ETC.)

v

USE RULES TO FILTER FILES TO BE INDEXED 2303
(E.G. IGNORE FILES IN TRASH AND IN TEMPORARY ~_/
DIRECTORIES AND INVISIBLE FILES AND OPERATING
SYSTEM FILES AND SCAN THROUGH PATHNAME OF
FILE TO DETERMINE IF FILE IS A SYSTEM FILE)

¢ 2305
COALESCE NOTIFICATIONS AND FILTER THE FILES IN ~/
THE NOTIFICATIONS

2307
PERFORM INDEXING OF FILTERED FILES TO CREATE |

INDEX OF FILES AND UPDATE INDEX (E.G. FULL
TEXT OF CONTENT INDEX) DATABASE AND UPDATE
METADATA DATABASE

FIG. 23
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2401
DETERMINE WHETHER ALL FILES WITHIN A ~_/
DIRECTORY AND/OR SPECIFIC FILES WITHIN A
DIRECTORY SHOULD BE INDEXED
l 2403
INDEX FILE AND FILES WITHIN A DIRECTORY ~/
IF FILTERED "IN"
$ 2405
ADD RESULT OF INDEXING TO INDEX ~/
(FULL TEXT CONTENT) DATABASE

FIG. 24
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DETERMINE PATHNAMES (FOR A GIVEN TYPE OF 2501
VOLUME) CONTAINING FILES WHICH SHOULDNOTBE |,
INDEXED (E.G. "INVISIBLE" FILES, OPERATING SYSTEM

(OS) FILES, FILES IN A"TRASH" DIRECTORY, FILES IN
TEMPORARY DIRECTORIES, ETC.)

CREATE RULES (FOR A GIVEN TYPE OF VOLUME] 303
FOR FILTERING: A SUBSET OF RULES MAY EXIST FOR
SPECIFIC DIRECTORIES (E.G. A USER HOME
DIRECTORY)

v

SCAN THROUGH FILES (E.G., IN A PREDETERMINED 2505
ORDER, SUCH AS SPECIFIED BY PROBE POINTS) USING [~/
THE RULES (E.G., CANDIDATE FILES ARE PRESENTED
AS PATHS IN THE HIERARCHY OF PATHNAMES AND
COMPARED TO PATHNAMES IN THE RULES)

DETERMINE WHETHER, BASED ON THE RULES, A FILE 307

IS TO BE INDEXED (IF YES, ADD THE FILE'S IDENTIFIER,
SUCH AS A PERSISTENT, UNIQUE IDENTIFICATION
NUMBER, TO A "TO BE INDEXED" QUEUE STORED IN
NON-VOLATILE STORAGE WHICH USES A JOURNAL
FILE SYSTEM TO LOG WRITE TRANSACTIONS TO THE
NON-VOLATILE STORAGE) (IF NO, OPTIONALLY MARK

THE FILE AS NOT TO BE INDEXED)

FIG. 25
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2601
RECEIVE NOTIFICATION ABOUT A FILE (E.G. L~/
AN EXISTING FILE HAS BEEN MODIFIED OR A
NEW FILE HAS BEEN CREATED)
2603

DETERMINE HOW TO FILTER THE NOTIFICATION ~_/
(IF "FILTER OUT", DO NOT ADD FILE'S METADATA

TO METADATA DATABASE)
2605
IMPORT DATA FROM FILE INTO METADATA I~/
DATABASE WHICH HAS METADATA FROM FILES
OF DIFFERENT TYPES

FIG. 26
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SET A PRIORITY AMONG LOCATIONS ON A 2701
STORAGE DEVICE, THE PRIORITY SPECIFYINGAN | )
ORDER TO SCAN FILES FOR INDEXING (THE ORDER
IS NORMALLY BASED ON USER RELEVANCE OF THE
FILES)

v

SCAN THROUGH THE LOCATIONS TO DETERMINE 2703
FILES TO INDEX; SCAN ACCORDING TO THE ORDER ~_/
(E.G., USER'S HOME FOLDER FIRST, THEN USER
CREATED FOLDERS OUTSIDE THE HOME FOLDER
THEN THE DESKTOP, ETC.)

¢ 2705
AS THE SCAN REVEALS FILES TO INDEX, ADD THE ~_/

FILES TO A"TO BE INDEXED" QUEUE, WHICH
RESEMBLES A FIFO BUFFER

FIG. 27
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DETERMINE THAT A GROUP OF RELATED OBJECTS f\2§303
(E.G. A PACKAGE OF FILES) HAS BEEN STORED
ONTO A STORAGE MEDIUM (E.G. THE PACKAGE
WAS COPIED ON THE STORAGE MEDIUM)

L 2805
CREATE A SET OF NOTIFICATIONS (E.G. ONE ~/
NOTIFICATION) FOR UPDATING A METADATA DATABASE
L 2807
UPDATE THE METADATA DATABASE AFTER ~/

RECEIVING THE SET OF NOTIFICATIONS

FIG. 28
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DETERMINE THAT AN OPERATION (E.G. A COPYING 2901
OPERATION) HAS BEEN PERFORMED ON A PACKAGE'S |~/
FILE (E.G. LAUNCH SERVICES SPECIFIES THAT THE
FILE IS PART OF A PACKAGE)

v

ADD FIRST NOTIFICATION FROM THE OPERATION 2903
ON THE PACKAGE TO A CACHE OF A SOFTWARE ~_/
COALESCING UNIT

y

COALESCING UNIT RECEIVES FURTHER NOTIFICATIONS 2005
FROM THE OPERATION ON THE PACKAGE (AS EACH |-
FILE WITHIN THE PACKAGE IS COPIED, ETC.) AND
THE COALESCING UNIT DROPS THOSE FURTHER
NOTIFICATIONS

v

AFTER A PERIOD OF TIME (OR WHEN THE CACHE OF 2007
THE COALESCING UNIT BECOMES FULL), ADD THE Ny
FIRST NOTIFICATION TO THE "TO BE IMPORTED"
QUEUE (THIS FIRST NOTIFICATION IDENTIFIES THE
ENTIRE CONTENTS OF THE PACKAGE)

l' 2909

PROCESS THE NOTIFICATIONS FROM THE QUEUE ~/
(IN ORDER TO UPDATE THE METADATA DATABASE)

FIG. 29
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3001

RECEIVE FIRST NOTIFICATION THAT FILE "ABC.TXT" [/
HAS BEEN MODIFIED

. 3003
ADD NOTIFICATION TO CACHE OF COALESCINGUNIT [/
(OPTIONAL)
. 3005
~

ADD NOTIFICATION TO "TO BE IMPORTED" QUEUE

A

RECEIVE SECOND NOTIFICATION THAT FILE ABC.TXT 3007
HAS BEEN MODIFIED (E.G. IN RESPONSE TO USER I~/
SELECTING A SAVE COMMAND FOR THE SECOND

TIME IN A SHORT PERIOD TIME)

v

DETERMINE WHETHER THE FIRST NOTIFICATIONFOR | 3009
THE FILE ABC.TXT HAS BEEN DEQUEUED AND IMPORTED [/

(IF NOT THEN DROP THE SECOND NOTIFICATION,
OTHERWISE PROCEED TO NEXT OPERATION)

v
DETERMINE WHEN NEXT NOTIFICATION FOR THE FILE 2011
ABC.TXT IS LIKELY TO BE THE LAST ONE (E.G. THE
PROGRAM IS QUITTING AND A SAVE IS OCCURRING ~/
OR WAIT A PERIOD OF TIME (CHECK SYSTEM CLOCK)
AND DROP ALL OTHER PRIOR NOTIFICATIONS AND ADD
THE LAST NOTIFICATION TO THE "TO BE IMPORTED"
QUEUE

h 4

3013
DEQUEUE THE (EXPECTED) LAST NOTIFICATION —~/
AND IMPORT CHANGES IN ABC.TXT INTO THE
METADATA DATABASE

FIG. 30
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METHODS AND SYSTEMS FOR MANAGING
DATA

[0001] This application is a divisional of co-pending U.S.
patent application Ser. No. 11/112,422, filed on Apr. 22, 2005,
which is a continuation-in-part of co-pending U.S. patent
application Ser. No. 10/877,584, filed on Jun. 25, 2004. This
application also claims priority to co-pending U.S. Provi-
sional Patent Application No. 60/643,087 filed on Jan. 7,
2005, which provisional application is incorporated herein by
reference in its entirety; this application claims the benefit of
the provisional’s filing date under 35 U.S.C. §119(e). This
present application hereby claims the benefit of these earlier
filing dates under 35 U.S.C. §120.

BACKGROUND OF THE INVENTION

[0002] Modern data processing systems, such as general
purpose computer systems, allow the users of such systems to
create a variety of different types of data files. For example, a
typical user of a data processing system may create text files
with a word processing program such as Microsoft Word or
may create an image file with an image processing program
such as Adobe’s PhotoShop. Numerous other types of files are
capable of being created or modified, edited, and otherwise
used by one or more users for a typical data processing sys-
tem. The large number of the different types of files that can
be created or modified can present a challenge to a typical
user who is seeking to find a particular file which has been
created.

[0003] Modern data processing systems often include a file
management system which allows a user to place files in
various directories or subdirectories (e.g. folders) and allows
a user to give the file a name. Further, these file management
systems often allow a user to find a file by searching for the
file’s name, or the date of creation, or the date of modification,
or the type of file. An example of such a file management
system is the Finder program which operates on Macintosh
computers from Apple Inc. of Cupertino, California. Another
example of a file management system program is the Win-
dows Explorer program which operates on the Windows oper-
ating system from Microsoft Corporation of Redmond, Wash.
Both the Finder program and the Windows Explorer program
include a find command which allows a user to search for files
by various criteria including a file name or a date of creation
or a date of modification or the type of file. However, this
search capability searches through information which is the
same for each file, regardless of the type of file. Thus, for
example, the searchable data for a Microsoft Word file is the
same as the searchable data for an Adobe PhotoShop file, and
this data typically includes the file name, the type of file, the
date of creation, the date of last modification, the size of the
file and certain other parameters which may be maintained for
the file by the file management system.

[0004] Certain presently existing application programs
allow a user to maintain data about a particular file. This data
about a particular file may be considered metadata because it
is data about other data. This metadata for a particular file may
include information about the author of a file, a summary of
the document, and various other types of information. A
program such as Microsoft Word may automatically create
some of this data when a user creates a file and the user may
add additional data or edit the data by selecting the “property
sheet” from a menu selection in Microsoft Word. The prop-
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erty sheets in Microsoft Word allow a user to create metadata
for a particular file or document. However, in existing sys-
tems, a user is not able to search for metadata across a variety
of different applications using one search request from the
user. Furthermore, existing systems can perform one search
for data files, but this search does not also include searching
through metadata for those files.

[0005] Prior existing systems perform indexing of the full
content of user files either upon user request or upon a sched-
uled time.

SUMMARY OF THE DESCRIPTION

[0006] Methods for managing data in a data processing
system and systems for managing data are described herein.
[0007] Various methods and systems for creating and
updating an index database and/or a metadata database are
described. Some of these methods and systems include the
use of notifications to cause an index database to be updated,
the combining of notifications, the filtering of notifications in
cases where a database should not be updated, the use of an
order, based on a user’s interest in files, when scanning files to
determine whether to index the files, and the use of pathnames
when determining whether to index files.

[0008] According to one aspect of the inventions described
herein, a method of managing data in one exemplary embodi-
ment includes combining a set of notifications into a com-
bined notification or a smaller set of notifications for updating
a metadata database and/or index database and updating the
metadata database and/or the index database after receiving
the combined notification. The metadata database may
include a first type of information for metadata for a first type
of file which differs from a second type of information for
metadata for a second type of file because the type of infor-
mation in metadata for files of the first type differs from the
type of information in metadata for files of the second type. In
certain exemplary embodiments, the method may also
include filtering the notifications before the combining of the
notifications; this filtering would normally prevent the updat-
ing of a metadata database or an index database for files that
should not be in these databases (e.g. temporary files, non-
user files, etc.).

[0009] According to another aspect of the inventions
described herein, a method of managing data in one exem-
plary embodiment includes determining that a group of
related objects has been stored onto a storage medium, and
creating in response to the determining, a set of notifications
for updating a metadata database and/or index database, and
updating the metadata database and/or the index database
after receiving the set of notifications. This exemplary
embodiment may be used for a package of files which, from
a user’s perspective, appears as one object in the graphical
user interface but to the system appears as a group of related
objects.

[0010] According to another aspect of the invention
described herein, a method of managing data in one exem-
plary embodiment includes determining an order among logi-
cal locations (e.g. directories) on a storage device, wherein
the order specifies a sequence for scanning for files to be
indexed on the storage device and the sequence is based upon
a likelihood of user documents being in the logical locations,
and the method also includes scanning through the logical
locations to determine whether files need to be indexed. The
method further typically includes indexing the full text con-
tent of the files in the order which was determined. This order
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may specify, for example, a sequence which includes a user’s
home folder and a user’s document folder (e.g. outside of the
home folder) and then a desktop location and then other
folders created by the user, rather than the original system
folders or directories present on an original system from a
manufacturer. This order may also be based on data indicating
a user’s interest in files, such as data which recorded which
files or directories a user viewed or otherwise accessed, and
the order may be based on frequency or recency of the user’s
access. This order may also specify a sequence for scanning
locations to determine whether metadata from files needs to
be added into a metadata database.

[0011] According to another aspect of the inventions
described herein, a method of managing data in one exem-
plary embodiment includes determining whether to index a
file (or to add metadata from a file into a metadata database)
based on a file path name of the file and a plurality of prede-
termined path names. In one implementation, the predeter-
mined path names specify predetermined directories which
include temporary directories and operating system directo-
ries which should not contain user files that need to be
indexed. The method may further include indexing the files in
response to determining that a file is to be indexed (and/or
adding metadata from a file into a metadata database). This
method may be performed automatically by the data process-
ing system such that the user will allow the system to auto-
matically determine what files need to be indexed (and/or
what files need to have their metadata added to a metadata
database) and what files do not need to be indexed.

[0012] Other aspects of the present invention include vari-
ous data processing systems which perform one or more of
the methods described herein and machine readable media
which perform one or more of the various methods described
herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The present invention is illustrated by way of
example and not limitation in the figures of the accompanying
drawings in which like references indicate similar elements.
[0014] FIG. 1 shows an exemplary embodiment of a data
processing system, which may be a general purpose computer
system and which may operate in any of the various methods
described herein.

[0015] FIG. 2 shows a general example of one exemplary
method of one aspect of the invention.

[0016] FIG. 3A shows an example of the content of the
particular type of metadata for a particular type of file.
[0017] FIG. 3B shows another example of a particular type
of metadata for another particular type of file.

[0018] FIG. 4 shows an example of an architecture for
managing metadata according to one exemplary embodiment
of the invention.

[0019] FIG. 5 is a flowchart showing another exemplary
method of the present invention.

[0020] FIG. 6 shows an example of a storage format which
utilizes a flat file format for metadata according to one exem-
plary embodiment of the invention.

[0021] FIGS. 7A-7E show a sequence of graphical user
interfaces provided by one exemplary embodiment in order to
allow searching of metadata and/or other data in a data pro-
cessing system.

[0022] FIGS. 8A and 8B show two examples of formats for
displaying search results according to one exemplary
embodiment of the invention.
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[0023] FIG. 9 shows another exemplary user interface of
the present invention.

[0024] FIG. 10 shows another exemplary user interface of
the present invention.

[0025] FIGS. 11A-11D show, in sequence, another exem-
plary user interface according to the present invention.
[0026] FIGS. 12A-12D show alternative embodiments of
user interfaces according to the present invention.

[0027] FIGS. 13A and 13B show further alternative
embodiments of user interfaces according to the present
invention.

[0028] FIGS. 14A, 14B, 14C, and 14D show further alter-
native embodiments of user interfaces according to the
present invention.

[0029] FIGS. 15A, 15B, 15C and 15D show another alter-
native embodiment of user interfaces according to the present
invention.

[0030] FIGS.16A and16B show certain aspects of embodi-
ments of user interfaces according to the present invention.
[0031] FIG. 17 shows an aspect of certain embodiments of
user interfaces according to the present invention.

[0032] FIGS. 18A and 18B show further aspects of certain
embodiments of user interfaces according to the present
invention.

[0033] FIGS. 19A, 19B, 19C, 19D, and 19E show further
illustrative embodiments of user interfaces according to the
present invention.

[0034] FIG. 20 is a flow chart which illustrates another
exemplary method of the present invention.

[0035] FIG. 21 is a flow chart showing another exemplary
method of the present invention.

[0036] FIGS.22A,22B, 22C, and 22D illustrate the display
of'a display device on which an embodiment of the method of
FIG. 21 is performed.

[0037] FIG. 23 is a flow chart which illustrates a combina-
tion of methods according to an exemplary embodiment of
the present invention.

[0038] FIG. 24 is a flow chart which illustrates an exem-
plary method to filter files as part of an indexing process.
[0039] FIG. 25 is a flow chart which illustrates one exem-
plary method for filtering files.

[0040] FIG. 26 is a flow chart which illustrates an exem-
plary method for filtering files to determine whether or not a
file’s metadata is to be added to a metadata database.

[0041] FIG. 27 is a flow chart which illustrates another
exemplary method in the process of indexing the content of
files; in the particular method of FIG. 27, a priority for index-
ing is established based upon the location of the various files
so that files that are most relevant to a user or which appear to
be most relevant to a user are indexed first or with a higher
priority relative to other files.

[0042] FIG. 28 is a flow chart which illustrates another
exemplary method of the present invention in which notifica-
tions for updating a metadata database may be coalesced.
[0043] FIG. 29 is flow chart which illustrates another exem-
plary method of the present inventions in which notifications
are coalesced.

[0044] FIG. 30 represents another exemplary method in
which notifications may be coalesced to reduce a first number
of notifications to a smaller number of notifications.

DETAILED DESCRIPTION

[0045] The subject invention will be described with refer-
ence to numerous details set forth below, and the accompa-
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nying drawings will illustrate the invention. The following
description and drawings are illustrative of the invention and
are not to be construed as limiting the invention. Numerous
specific details are described to provide a thorough under-
standing of the present invention. However, in certain
instances, well known or conventional details are not
described in order to not unnecessarily obscure the present
invention in detail.

[0046] The present description includes material protected
by copyrights, such as illustrations of graphical user interface
images. The owners of the copyrights, including the assignee
of'the present invention, hereby reserve their rights, including
copyright, in these materials. The copyright owner has no
objection to the facsimile reproduction by anyone of the
patent document or the patent disclosure, as it appears in the
Patent and Trademark Office file or records, but otherwise
reserves all copyrights whatsoever. Copyright Apple Com-
puter, Inc. 2004.

[0047] FIG. 1 shows one example of a typical computer
system which may be used with the present invention. Note
that while FIG. 1 illustrates various components of a com-
puter system, it is not intended to represent any particular
architecture or manner of interconnecting the components as
such details are not germane to the present invention. It will
also be appreciated that network computers and other data
processing systems which have fewer components or perhaps
more components may also be used with the present inven-
tion. The computer system of FIG. 1 may, for example, be a
Macintosh computer from Apple Inc.

[0048] As shown in FIG. 1, the computer system 101,
which is a form of a data processing system, includes a bus
102 which is coupled to a microprocessor(s) 103 and a ROM
(Read Only Memory) 107 and volatile RAM 105 and a non-
volatile memory 106. The microprocessor 103 may bea G3 or
G4 microprocessor from Motorola, Inc. or one or more G5
microprocessors from IBM. The bus 102 interconnects these
various components together and also interconnects these
components 103,107,105, and 106 to a display controller and
display device 104 and to peripheral devices such as input/
output (I/0) devices which may be mice, keyboards,
modems, network interfaces, printers and other devices
which are well known in the art. Typically, the input/output
devices 109 are coupled to the system through input/output
controllers 108. The volatile RAM (Random Access
Memory) 105 is typically implemented as dynamic RAM
(DRAM) which requires power continually in order to refresh
or maintain the data in the memory. The mass storage 106 is
typically a magnetic hard drive or a magnetic optical drive or
an optical drive or a DVD RAM or other types of memory
systems which maintain data (e.g. large amounts of data) even
after power is removed from the system. Typically, the mass
storage 106 will also be a random access memory although
this is not required. While FIG. 1 shows that the mass storage
106 is a local device coupled directly to the rest of the com-
ponents in the data processing system, it will be appreciated
that the present invention may utilize a non-volatile memory
which is remote from the system, such as a network storage
device which is coupled to the data processing system
through a network interface such as a modem or Ethernet
interface. The bus 102 may include one or more buses con-
nected to each other through various bridges, controllers and/
or adapters as is well known in the art. In one embodiment the
1/O controller 108 includes a USB (Universal Serial Bus)
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adapter for controlling USB peripherals and an IEEE 1394
controller for IEEE 1394 compliant peripherals.

[0049] TItwill be apparent from this description that aspects
of the present invention may be embodied, at least in part, in
software. That is, the techniques may be carried out in a
computer system or other data processing system in response
to its processor, such as a microprocessor, executing
sequences of instructions contained in a memory, such as
ROM 107, RAM 105, mass storage 106 or a remote storage
device. In various embodiments, hardwired circuitry may be
used in combination with software instructions to implement
the present invention. Thus, the techniques are not limited to
any specific combination of hardware circuitry and software
nor to any particular source for the instructions executed by
the data processing system. In addition, throughout this
description, various functions and operations are described as
being performed by or caused by software code to simplify
description. However, those skilled in the art will recognize
what is meant by such expressions is that the functions result
from execution of the code by a processor, such as the micro-
processor 103.

Capturing and Use of Metadata Across a Variety of Applica-
tion Programs

[0050] FIG. 2 shows a generalized example of one embodi-
ment of the present invention. In this example, captured meta-
data is made available to a searching facility, such as a com-
ponent of the operating system which allows concurrent
searching of all metadata for all applications having captured
metadata (and optionally for all non-metadata of the data
files). The method of FIG. 2 may begin in operation 201 in
which metadata is captured from a variety of different appli-
cation programs. This captured metadata is then made avail-
able in operation 203 to a searching facility, such as a file
management system software for searching. This searching
facility allows, in operation 205, the searching of metadata
across all applications having captured metadata. The method
also provides, in operation 207, a user interface of a search
engine and the search results which are obtained by the search
engine. There are numerous possible implementations of the
method of FIG. 2. For example, FIG. 5 shows a specific
implementation of one exemplary embodiment of the method
of FIG. 2. Alternative implementations may also be used. For
example, in an alternative implementation, the metadata may
be provided by each application program to a central source
which stores the metadata for use by searching facilities and
which is managed by an operating system component, which
may be, for example, the metadata processing software. The
user interface provided in operation 207 may take a variety of
different formats, including some of the examples described
below as well as user interfaces which are conventional, prior
art user interfaces. The metadata may be stored in a database
which may be any of a variety of formats including a B tree
format or, as described below, in a flat file format according to
one embodiment of the invention.

[0051] The method of FIG. 2 may be implemented for
programs which do not store or provide metadata. In this
circumstance, a portion of the operating system provides for
the capture of the metadata from the variety of different
programs even though the programs have not been designed
to provide or capture metadata. For those programs which do
allow a user to create metadata for a particular document,
certain embodiments of the present invention may allow the
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exporting back of captured metadata back into data files for of metadata. Metadata format 301 may be used for an image
applications which maintain metadata about their data files. file such as a JPEG image file. This metadata may include
[0052] The method of FIG. 2 allows information about a ;nforn}atlon suchas the image’s width, t.he mage s height, the

. . . . image’s color space, the number of bits per pixel, the ISO
variety of different files created by a variety of different : .

" 4 ) setting, the flash setting, the F/stop of the camera, the brand
application programs to be accessible by a system wide name of the camera which took the image, user-added key-
searching facility, which is similar to the way in which prior words and other fields, such as a field which uniquely iden-
art versions of the Finder or Windows Explore.r Can sear ch for tifies the particular file, which identification is persistent
file names, dates of creation, etc. across a variety of different through modifications of the file. Metadata format 331 shown
application programs. Thus, the metadata for a variety of iy FIG. 3B may be used for a music file such as an MP3 music
different files created by a variety of different application  file. The data in this metadata format may include an identi-
programs can be accessed through an exten51qn ofan oper a.t- fication of the artist, the genre of the music, the name of the
ing system, and an example.of such an extension 1s ShOWH.m album, song names in the album or the song name of the
FIG. 4 as ametadata processing softwa.re which interacts with particular file, song play times or the song play time of a
other components of the system and will be described further particular song and other fields, such as a persistent file ID
below. number which identifies the particular MP3 file from which
[0053] FIGS. 3A and 3B show two different metadata for- the metadata was captured. Other types of fields may also be
mats for two different types of data files. Note that there may used. The following chart shows examples of the various
be no overlap in any of the fields; in other words, no field in fields which may be used in metadata for various types of
one type of metadata is the same as any field in the other type files.

Copied
Item Parent in Multi- User with App
name hierarchy  Attribute name Description/Notes CFType value Localized settable Gettable copy viewable
Item n/a Authors Who created or CFString Yes No Yes Yes Yes Address
contributed to the Book
contents of this item
Comment A free form text CFString No No Yes Yes Yes
comment
ContentType This is the type that is CFString No ? No Yes Yes
determined by UTI
ContentTypes This is the inheritance of CFString Yes ? No Yes Yes
the UTI system
CreatedDate When was this item CFDate No No No Yes Yes
created
DisplayName The name of the item as ~ CFString No Yes Yes Yes Yes Finder (or
the user would like to Launch
read it. Very well may Services)
be the file name, but it
may also be the subject
of an e-mail message or
the full name of a
person, for example.
Keywords This is a list words set CFString Yes System-  Yes Yes Ask
by the user to identify provided
arbitrary sets of keywords
organization. The scope (if any)
is determined by the
user and can be flexibly
used for any kind of
organization. For
example, Family,
Hawaii, Project X, etc.
Contact A list of contacts that CFString Yes No Yes Yes Ask Address
Keywords are associated with this Book
document, beyond what
is captured as Author.
This may be a person
who’s in the picture or a
document about a
person or contact
(performance review,
contract)
ModifiedDate When this item was last ~ CFDate No No No Yes
modified
Rating A relative rating (O to 5 CFNumber  No na Yes Yes

value) on how important
a particular item is to
you, whether it’s a
person, file or message
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-continued

Copied
Item Parent in Multi- User with App
name hierarchy  Attribute name Description/Notes CFType value Localized settable Gettable copy viewable

Related Tos A list of other items that ~CFString Yes No Yes Yes
are arbitrarily grouped
together.
TextContent An indexed version of CFString No No No Yes
any content text
UsedDates Which days was the CFDate Yes No No Yes
document
opened/viewed/played
Content/  Item Copyright Specifies the owner of CFString No No Yes Yes
Data this content, i.e.

Copyright Apple

Computer, Inc.

CreatorApp Keeps track of the CFString No ? No Yes
application that was
used to create this
document (if it’s
known).

Languages The languages that this CFString Yes Yes Yes Yes
document is composed
in (for either text or
audio-based media)

ParentalControl A field that is used to CFString No ? Yes Yes
determine whether this
is kid-friendly content or
not

Publishers The name or a person or  CFString Yes No Yes Yes Address
organization that Book
published this content.

PublishedDate The original date that CFDate No No Yes Yes
this content was
published (if it was),
independent of created
date.

Reviewers A list of contacts who CFString Yes No Yes Yes Address
have reviewed the Book
contents of this file.

This would have to be
set explicitly by an
application.

ReviewStatus Free form text thatused ~ CFString No ? Yes Yes
to specify where the
document is in any
arbitrary review process

TimeEdited Total time spent editing ~ CFDate No No No Yes
document

WhereTos Where did this go to,eg.  CFString Yes System- ? Yes
CD, printed, backedup provided

words
only (if
any)

WhereFroms Where did this come CFString Yes System- ? Yes
from, e.g. camera, email, provided
web download, CD words

only (if
any)
Image Data BitsPerSample What is the bit depth of ~ CFNumber No Yes
the image (8-bit, 16-bit,
etc.)

ColorSpace What color space model  CFString No Yes ColorSync
is this document Utility?
following

ImageHeight The height of the image ~ CFNumber No Yes
in pixels

ImageWidth The width of the image =~ CFNumber No Yes
in pixels

ProfileName The name of the color CFString No Yes ColorSync
profile used with for Utility?
image

ResolutionWidth Resolution width of this CFNumber No Yes
image (i.e. dpi from a
scanner)



US 2010/0257179 Al

-continued

Oct. 7,2010

Item
name

Parent in
hierarchy

Attribute name

Description/Notes

CFType

Multi-
value

User

Localized settable

Copied
with
Gettable copy

App
viewable

Time-
based

Data

ResolutionHeight

LayerNames

Aperture

CameraMake

CameraModel

DateTimeOriginal
ExposureMode

ExposureTime

Flash

GPS

ISOSpeed

Orientation

WhiteBalance

EXIFversion

AcquisitionSources

Codecs

DeliveryType

Duration

Streamable

TotalBitRate

AudioBitRate
AspectRatio

ColorSpace

Resolution height of this
image (i.e. dpi from a
scanner)

For image formats that
contain “named” layers
(e.g. Photoshop files)
The f-stop rating of the
camera when the image
was taken

The make of the camera
that was used to acquire
this image (e.g. Nikon)
The model of the camera
used to acquire this
image (Coolpix 5700)
Date/time the picture
was taken

Mode that was used for
the exposure

Time that the lens was
exposed while taking the
picture

This attribute is
overloaded with
information about red-
eye reduction. This is
not a binary value

Raw value received
from GPS device
associated with photo
acquisition. It hasn’t
necessarily been
translated to a user-
understandable location.
The ISO speed the
camera was set to when
the image was acquired
The orientation of the
camera when the image
was acquired

The white balance
setting of the camera
when the picture was
taken

The version of EXIF
that was used to
generate the metadata
for the image

The name or type of
device that used to
acquire the media

The codecs used to
encode/decode the
media

FastStart or RTSP

The length of time that
the media lasts
Whether the content is
prepared for purposes of
streaming

The total bit rate (audio
& video combined) of
the media.

The audio bit rate of the
media

The aspect ratio of the
video of the media

The color space model
used for the video aspect
of the media

CFNumber

CFString

CFNumber

CFString

CFString

CFDate
CFString

CFDate

CFNumber

CFString

CFNumber

CFString

CFNumber

CFString

CFString

CFString

CFString

CFNumber

CFBoolean

CFNumber

CFNumber
CFString

CFString

No

Yes

No

No

No

No

No

No
No

No

No

Yes
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-continued

Copied
Item Parent in Multi- User with App
name hierarchy  Attribute name Description/Notes CFType value Localized settable Gettable copy viewable

FrameHeight The frame height in CFNumber No Yes
pixels of the video in the
media
FrameWidth The frame width in CFNumber  No Yes
pixels of the video in the
media
ProfileName The name of the color CFString No Yes
profile used on the video
portion of the media
VideoBitRate The bit rate of the video CFNumber No Yes
aspect of the media
Text Data Subject The subject of the text. CFString No Yes
This could be metadata
that’s supplied with the
text or something
automatically generated
with technologies like
VTWIN
PageCount The number of printable CFNumber No Yes
pages of the document
LineCount The number of lines in CFNumber  No Yes
the document
WordCount The number of words in ~ CFNumber  No Yes
the document
URL The URL that will get CFString No Yes
you to this document (or
at least did at one time).
Relevant for saved
HTML documents,
bookmarks, RSS feeds,
etc.
PageTitle The title of a web page.  CFString No Yes
Relevant to HTML or
bookmark documents
Google Structure of where this CFString No Yes
Hierarchy page can be found in the
Google hierarchy.
Relevant to HTML or
bookmark documents
Com- Data <Abstract> There are no specific n/a na n/a na n/a na n/a
pound attributes assigned to
document this item. This is to
catch all app-specific
file formats that fall
within Data, but don’t fit
into any of the other
types. Typically these
documents have
multiple types of media
embedded within them.
(e.g. P
PDF Com- NumberOfPages The number of printable CFNumber No Yes
pound pages in the document
document PageSize The size of the page CFNumber No No Yes
stored as points
PDFTitle PDF-specific title CFString No ? Yes
metadata for the
document
PDFAuthor PDF-specific author CFString No ? Yes Address
metadata for the Book
document
PDFSubject PDF-specific subject CFString No ? Yes
metadata for the
document
PDFKeywords PDF-specific keywords ~ CFString Yes ? Yes
metadata for the
document
PDFCreated PDF-specific created CFDate No ? Yes
metadata for the
document
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-continued

Copied
Item Parent in Multi- User with App
name hierarchy  Attribute name Description/Notes CFType value Localized settable Gettable copy viewable

PDFModified PDF-specific modified CFDate No ? Yes
metadata for the
document
PDFVersion PDF-specific version CFString No ? Yes
metadata for the
document
SecurityMethod Method by which this CFString No Yes
document is kept secure
Pres- Com- SlideTitles A collection of the titles ~ CFString Yes Yes
entation pound on slides
(Keynote) document SlideCount The number of slides CFString No Yes
SpeakerNotesContent  The content of all the CFString ? Yes
speaker notes from all of
the slides together
Appli- Item Categories The kind of application ~ CFString Yes Yes
cation this is: productivity,
games, utility, graphics,
etc. A set list that
Message  Item Recipients Maps to To and Ce: CFString Yes Yes Address
addresses in a mail Book
message.
Priority The priority of the CFString No Yes
message as set by the
sender
AttachmentNames The list of filenames that CFString Yes Yes
represent attachments in
a particular message
(should be actionable
within the Finder)
Authors maps to From address in ~ CFString Yes No Yes Yes Yes Address
mail message Book
Comment Not applicable to Mail CFString No No Yes Yes Yes
right now (should we
consider?)
ContentType CFString No No Yes Yes
ContentTypes CFString Yes No Yes Yes
CreatedDate When was this message ~ CFDate No No No Yes Yes
was sent or received
DisplayName Subject of the message CFString No Yes Yes Yes Yes
Keywords There will be a way to CFString Yes System-  Yes Yes Ask
set keywords within provided
Mail keywords
(if any)
Contact Could be where CFString Yes No Yes Yes Ask Address
Keywords recipients are held Book
ModifiedDate Not applicable CFDate No No No Yes
Rating A relative rating (Oto 5 CFNumber No n/a Yes Yes
stars) on how important
a particular message is
to you (separate from a
message’s Priority)
Related Tos Potentially threaded CFString Yes No Yes Yes
messages could be put
into this category
TextContent An indexed version of CFString No No No Yes
the mail message
UsedDates The day/time in which CFDate Yes No No Yes
the mail message was
viewed/read
Contact Item Company The company that this CFString No Yes Address
contact is an employee Book
of
E-mails A list of e-mail CFString Yes Yes Mail
addresses that this
contact has
IMs A list of instant message CFString Yes Yes iChat
handles this contact has
Phones A list of phone numbers ~ CFString Yes
that relate to this contact
Addresses A list of physical CFString Yes
addresses that relate to
this person
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Copied
Item Parent in Multi- User with App
name hierarchy  Attribute name Description/Notes CFType value Localized settable Gettable copy viewable
Authors the name of the owner of CFString Yes No Yes Yes Yes Address
the Address Book Book
(current user name)
Comment CFString No No Yes Yes Yes
ContentType CFString No No Yes Yes
ContentTypes CFString Yes No Yes Yes
Meeting  Item CreatedDate date the user entered this CFDate No No No Yes Yes
(TBD) into his AddressBook
(either through import or
direct entry)
DisplayName Composite name of CFString No Yes Yes Yes Yes
contact (First Name,
Last Name)
Keywords There will be a way to CFString Yes System-  Yes Yes Ask
set keywords within provided
Address Book keywords
(if any)
Contact CFString Yes No Yes Yes Ask Address
Keywords Book
ModifiedDate Last time this contact CFDate No No No Yes
entry was modified
Rating A relative rating (Oto 5 CFNumber No n/a Yes Yes
stars) on how important
a particular contact is to
you (separate from a
message’s Priority)
Related Tos (potentially could be CFString Yes No Yes Yes
used to associate people
from the same company
or family)
TextContent An indexed version of CFString No No No Yes
the Notes section
UsedDates The day/time in which CFDate Yes No No Yes
the contact entry was
viewed in Address Book
Body text, rich text or CFString No Yes
document that represents
the full content of the
event
Description text describing the event  CFString No Yes
EventTimes time/date the event starts CFDate Yes Yes
Duration The length of time that CFNumber No Yes
the meeting lasts
Invitees The list of people who CFString Yes Yes Address
are invited to the Book
meeting
Location The name of the location CFString No Yes
where the meeting is
taking place
[0054] One particular field which may be useful in the software programs such as a file system graphical user inter-

various metadata formats would be a field which includes an
identifier of a plug in or other software element which may be
used to capture metadata from a data file and/or export meta-
data back to the creator application.

[0055] Various different software architectures may be
used to implement the functions and operations described
herein. The following discussion provides one example of
such an architecture, but it will be understood that alternative
architectures may also be employed to achieve the same or
similar results. The software architecture shown in FIG. 4 is
an example which is based upon the Macintosh operating
system. The architecture 400 includes a metadata processing
software 401 and an operating system (OS) kernel 403 which
is operatively coupled to the metadata processing software
401 for a notification mechanism which is described below.
The metadata processing software 401 is also coupled to other

face software 405 (which may be the Finder), an email soft-
ware 407, and other applications 409. These applications are
coupled to the metadata processing software 401 through
client application program interface 411 which provide a
method for transferring data and commands between the
metadata processing software 401 and the software 405, 407,
and 409. These commands and data may include search
parameters specified by a user as well as commands to per-
form searches from the user, which parameters and com-
mands are passed to the metadata processing software 401
through the interface 411. The metadata processing software
401 is also coupled to a collection of importers 413 which
extract data from various applications. In particular, in one
exemplary embodiment, a text importer is used to extract text
and other information from word processing or text process-
ing files created by word processing programs such as
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Microsoft Word, etc. This extracted information is the meta-
data for a particular file. Other types of importers extract
metadata from other types of files, such as image files or
music files. In this particular embodiment, a particular
importer is selected based upon the type of file which has been
created and modified by an application program. For
example, if the data file was created by PhotoShop, then an
image importer for PhotoShop may be used to input the
metadata from a PhotoShop data file into the metadata data-
base 415 through the metadata processing software 401. On
the other hand, if the data file is a word processing document,
then an importer designed to extract metadata from a word
processing document is called upon to extract the metadata
from the word processing data file and place it into the meta-
data database 415 through the metadata processing software
401. Typically, a plurality of different importers may be
required in order to handle the plurality of different applica-
tion programs which are used in a typical computer system.
The importers 413 may optionally include a plurality of
exporters which are capable of exporting the extracted meta-
data for particular types of data files back to property sheets or
other data components maintained by certain application pro-
grams. For example, certain application programs may main-
tain some metadata for each data file created by the program,
but this metadata is only a subset of the metadata extracted by
an importer from this type of data file. In this instance, the
exporter may export back additional metadata or may simply
insert metadata into blank fields of metadata maintained by
the application program.

[0056] The software architecture 400 also includes a file
system directory 417 for the metadata. This file system direc-
tory keeps track of the relationship between the data files and
their metadata and keeps track of the location of the metadata
object (e.g. a metadata file which corresponds to the data file
from which it was extracted) created by each importer. In one
exemplary embodiment, the metadata database is maintained
as a flat file format as described below, and the file system
directory 417 maintains this flat file format. One advantage of
a flat file format is that the data is laid out on a storage device
as a string of data without references between fields from one
metadata file (corresponding to a particular data file) to
another metadata file (corresponding to another data file).
This arrangement of data will often result in faster retrieval of
information from the metadata database 415.

[0057] The software architecture 400 of FIG. 4 also
includes find by content software 419 which is operatively
coupled to a database 421 which includes an index of files.
The index of files represents at least a subset of the data files
in a storage device and may include all of the data files in a
particular storage device (or several storage devices), such as
the main hard drive of a computer system. The index of files
may be a conventional indexed representation of the content
of'each document. The find by content software 419 searches
for words in that content by searching through the database
421 to see if a particular word exists in any of the data files
which have been indexed. The find by content software func-
tionality is available through the metadata processing soft-
ware 401 which provides the advantage to the user that the
user can search concurrently both the index of files in the
database 421 (for the content within a file) as well as the
metadata for the various data files being searched. The soft-
ware architecture shown in FIG. 4 may be used to perform the
method shown in FIG. 5 or alternative architectures may be
used to perform the method of FIG. 5.
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[0058] The method of FIG. 5 may begin in operation 501 in
which a notification of a change for a file is received. This
notification may come from the OS kernel 403 which notifies
the metadata processing software 401 that a file has been
changed. This notification may come from sniffer software
elements which detect new or modified files and deletion of
files. This change may be the creation of a new file or the
modification of an existing file or the deletion of an existing
file. The deletion of an existing file causes a special case of the
processing method of FIG. 5 and is not shown in FIG. 5. Inthe
case of a deletion, the metadata processing software 401,
through the use of the file system directory 417, deletes the
metadata file in the metadata database 415 which corresponds
to the deleted file. The other types of operations, such as the
creation of a new file or the modification of an existing file,
causes the processing to proceed from operation 501 to opera-
tion 503 in which the type of file which is the subject of the
notification is determined. The file may be an Acrobat PDF
file or an RTF word processing file or a JPEG image file, etc.
In any case, the type of the file is determined in operation 503.
This may be performed by receiving from the OS kernel 403
the type of file along with the notification or the metadata
processing software 401 may request an identification of the
type of file from the file system graphical user interface soft-
ware 405 or similar software which maintains information
about the data file, such as the creator application or parent
application of the data file. It will be understood that in one
exemplary embodiment, the file system graphical user inter-
face software 405 is the Finder program which operates on the
Macintosh operating system. In alternative embodiments, the
file system graphical user interface system may be Windows
Explorer which operates on Microsoft’s Windows operating
system. After the type of file has been determined in operation
503, the appropriate capture software (e.g. one of the import-
ers 413) is activated for the determined file type. The import-
ers may be a plug-in for the particular application which
created the type of file about which notification is received in
operation 501. Once activated, the importer or capture soft-
ware imports the appropriate metadata (for the particular file
type) into the metadata database, such as metadata database
415 as shown in operation 507. Then in operation 509, the
metadata is stored in the database. In one exemplary embodi-
ment, it may be stored in a flat file format. Then in operation
511, the metadata processing software 401 receives search
parameter inputs and performs a search of the metadata data-
base (and optionally also causes a search of non-metadata
sources such as the index of files 421) and causes the results
of'the search to be displayed in a user interface. This may be
performed by exchanging information between one of the
applications, such as the software 405 or the software 407 or
the other applications 409 and the metadata processing soft-
ware 401 through the interface 411. For example, the file
system software 405 may present a graphical user interface,
allowing a user to input search parameters and allowing the
user to cause a search to be performed. This information is
conveyed through the interface 411 to the metadata process-
ing software 401 which causes a search through the metadata
database 415 and also may cause a search through the data-
base 421 of the indexed files in order to search for content
within each data file which has been indexed. The results from
these searches are provided by the metadata processing soft-
ware 401 to the requesting application which, in the example
given here, was the software 405, but it will be appreciated
that other components of software, such as the email software
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407, may be used to receive the search inputs and to provide
a display of the search results. Various examples of the user
interface for inputting search requests and for displaying
search results are described herein and shown in the accom-
panying drawings.

[0059] It will be appreciated that the notification, if done
through the OS kernel, is a global, system wide notification
process such that changes to any file will cause a notification
to be sent to the metadata processing software. It will also be
appreciated that in alternative embodiments, each application
program may itself generate the necessary metadata and pro-
vide the metadata directly to a metadata database without the
requirement of a notification from an operating system kernel
or from the intervention of importers, such as the importers
413. Alternatively, rather than using OS kernel notifications,
an embodiment may use software calls from each application
to a metadata processing software which receives these calls
and then imports the metadata from each file in response to
the call.

[0060] As noted above, the metadata database 415 may be
stored in a flat file format in order to improve the speed of
retrieval of information in most circumstances. The flat file
format may be considered to be a non-B tree, non-hash tree
format in which data is not attempted to be organized but is
rather stored as a stream of data. Each metadata object or
metadata file will itself contain fields, such as the fields shown
in the examples of FIGS. 3A and 3B. However, there will
typically be no relationship or reference or pointer from one
field in one metadata file to the corresponding field (or
another field) in the next metadata file or in another metadata
file of the same file type. FIG. 6 shows an example of the
layout in a flat file format of metadata. The format 601
includes a plurality of metadata files for a corresponding
plurality of data files. As shown in FIG. 6, metadata file 603 is
metadata from file 1 of application A and may be referred to
as metadata file Al. Similarly, metadata file 605 is metadata
from file 1 of application B and may be referred to as metadata
file B1. Each of these metadata files typically would include
fields which are not linked to other fields and which do not
contain references or pointers to other fields in other metadata
files. It can be seen from FIG. 6 that the metadata database of
FIG. 6 includes metadata files from a plurality of different
applications (applications A, B, and C) and different files
created by each of'those applications. Metadata files 607, 609,
611, and 617 are additional metadata files created by appli-
cations A, B, and C as shown in FIG. 6.

[0061] A flexible query language may be used to search the
metadata database in the same way that such query languages
are used to search other databases. The data within each
metadata file may be packed or even compressed if desirable.
As noted above, each metadata file, in certain embodiments,
will include a persistent identifier which uniquely identifies
its corresponding data file. This identifier remains the same
even if the name of the file is changed or the file is modified.
This allows for the persistent association between the particu-
lar data file and its metadata.

User Interface Aspects

[0062] Various different examples of user interfaces for
inputting search parameters and for displaying search results
are provided herein. It will be understood that some features
from certain embodiments may be mixed with other embodi-
ments such that hybrid embodiments may result from these
combinations. It will be appreciated that certain features may
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be removed from each of these embodiments and still provide
adequate functionality in many instances.

[0063] FIG. 7A shows a graphical user interface which is a
window which may be displayed on a display device which is
coupled to a data processing system such as a computer
system. The window 701 includes a side bar having two
regions 703A, which is a user-configurable region, and 703B,
which is a region which is specified by the data processing
system. Further details in connection with these side bar
regions may be found in co-pending U.S. patent application
Ser. No. filed Jun. 22, 2004, and entitled “Methods
and Apparatuses for Operating a Data Processing System,” by
inventors Donald Lindsay and Bas Ording, attorney docket
number 04860.P3306. The window 701 also includes a dis-
play region 705 which in this case displays the results of
searches requested by the user. The window 701 also includes
asearch parameter menu bar 707 which includes configurable
pull down menus 713, 715, and 717. The window 701 also
includes a text entry region 709 which allows a user to enter
text as part of the search query or search parameters. The
button 711 may be a start search button which a user activates
in order to start a search based upon the selected search
parameters. Alternatively, the system may performa search as
soon as it receives any search parameter inputs or search
queries from the user rather than waiting for a command to
begin the search. The window 701 also includes a title bar 729
which may be used in conjunction with a cursor control
device to move, in a conventional manner, the window around
a desktop which is displayed on a display device. The window
701 also includes a close button 734, a minimize button 735,
and a resize button 736 which may be used to close or mini-
mize or resize, respectively, the window. The window 701
also includes a resizing control 731 which allows a user to
modify the size of the window on a display device. The
window 701 further includes a back button 732 and a forward
button 733 which function in a manner which is similar to the
back and forward buttons on a web browser, such as Internet
Explorer or Safari. The window 701 also includes view con-
trols which include three buttons for selecting three different
types of views of the content within the display region 705.
When the contents found in a search exceed the available
display area of a display region 705, scroll controls, such as
scroll controls 721, 722, and 723, appear within the window
701. These may be used in a conventional manner, for
example, by dragging the scroll bar 721 within the scroll
region 721 A using conventional graphical user interface tech-
niques.

[0064] The combination of text entry region 709 and the
search parameter menu bar allow a user to specify a search
query or search parameters. Each of the configurable pull
down menus presents a user with a list of options to select
from when the user activates the pull down menu. As shown
in FIG. 7A, the user has already made a selection from the
configurable pull down menu 713 to specify the location of
the search, which in this case specifies that the search will
occur on the local disks of the computer systems. Config-
urable pull down menu 715 has also been used by the user to
specify the kind of document which is to be searched for,
which in this case is an image document as indicated by the
configurable pull down menu 715 which indicates “images”
as the selected configuration of this menu and hence the
search parameter which it specifies. The configurable pull
down menu 717, as shown in FIG. 7A, represents an add
search parameter pull down menu. This add search parameter



US 2010/0257179 Al

pull down menu allows the user to add additional criteria to
the search query to further limit the search results. In the
embodiment shown in FIG. 7A, each of the search parameters
is logically ANDed in a Boolean manner. Thus the current
search parameter specified by the user in the state shown in
FIG. 7A searches all local disks for all images, and the user is
in the middle of the process of selecting another search cri-
teria by having selected the add search criteria pull down
menu 717, resulting in the display of the pull down menu 719,
which has a plurality of options which may be selected by the
user.

[0065] FIG. 7B shows the window 701 after the user has
caused the selection of the time option within pull down menu
719, thereby causing the display of a submenu 719A which
includes a list of possible times which the user may select
from. Thus it appears that the user wants to limit the search to
all images on all local disks within a certain period of time
which is to be specified by making a selection within the
submenu 719A.

[0066] FIG. 7C shows the window 701 on the display of a
data processing system after the user has selected a particular
option (in this case “past week™) from the submenu 719A. If
the user accepts this selection, then the display shown in FIG.
7D results in which the configurable pull down menu 718 is
displayed showing that the user has selected as part of the
search criteria files that have been created or modified in the
past week. It can be seen from FIG. 7D that the user can
change the particular time selected from this pull down menu
718 by selecting another time period within the pull down
menu 718A shown in FIG. 7D. Note that the configurable pull
down menu 717, which represents an add search parameter
menu, has now moved to the right of the configurable pull
down menu 718. The user may add further search parameters
by pressing or otherwise activating the configurable pull
down menu 717 from the search parameter menu bar 707. If
the user decides that the past week is the proper search criteria
in the time category, then the user may release the pull down
menu 718A from being displayed in a variety of different
ways (e.g. the user may release the mouse button which was
being depressed to keep the pull down menu 718A on the
display). Upon releasing or otherwise dismissing the pull
down menu 718A, the resulting window 701 shown in FIG.
7E then appears. There are several aspects of this user inter-
face shown in FIG. 7A-7E which are worthy of being noted.
The search parameters or search query is specified within the
same window as the display of the search results. This allows
the user to look at a single location or window to understand
the search parameters and how they affected the displayed
search results, and may make it easier for a user to alter or
improve the search parameters in order to find one or more
files. The configurable pull down menus, such as the add
search parameter pull down menu, includes hierarchical pull
down menus. An example of this is shown in FIG. 7B in which
the selection of the time criteria from the pull down menu 717
results in the display of another menu, in this case a submenu
719A which may be selected from by the user. This allows for
a compact presentation of the various search parameters
while keeping the initial complexity (e.g. without submenus
being displayed) at a lower level. Another useful aspect of the
user interface shown in FIG. 7A-7E is the ability to reconfig-
ure pull down menus which have previously been configured.
Thus, for example, the configurable pull down menu 713
currently specifies the location of the search (in this case, all
local disks), however, this may be modified by selecting the
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pull down region associated with the configurable pull down
menu 713, causing the display of amenu of options indicating
alternative locations which may be selected by the user. This
can also be seen in FIG. 7D in which the past week option has
been selected by the user (as indicated by “past week” being
in the search parameter menu bar 707), but a menu of options
shown in the pull down menu 718A allows the user to change
the selected time from the “past week™ to some other time
criteria. Another useful aspect of this user interface is the
ability to continue adding various search criteria by using the
add search criteria pull down menu 717 and selecting a new
criteria.

[0067] Itwill also be appreciated that the various options in
the pull down menus may depend upon the fields within a
particular type of metadata file. For example, the selection of
“images” to be searched may cause the various fields present
in the metadata for an image type file to appear in one or more
pull down menus, allowing the user to search within one or
more of those fields for that particular type of file. Other fields
which do not apply to “images” types of files may not appear
in these menus in order reduce the complexity of the menus
and to prevent user confusion.

[0068] Another feature of the present invention is shown in
FIGS. 7A-7E. In particular, the side bar region 703 A, which
is the user-configurable portion of the side bar, includes a
representation of a folder 725 which represents the search
results obtained from a particular search, which search results
may be static or they may be dynamic in that, in certain
instances, the search can be performed again to obtain results
based on the current files in the system. The folder 725 in the
example shown in FIGS. 7A-7E represents a search on a local
disk for all images done on December 10?. By selecting this
folder in the side bar region 703 A, the user may cause the
display in the display region 705 of the results of that search.
In this way, a user may retrieve a search result automatically
by saving the search result into the side bar region 703A. One
mechanism for causing a search result or a search query to be
saved into the side bar region 703 A is to select the add folder
button 727 which appears in the bottom portion of the win-
dow 701. By selecting this button, the current search result or
search query is saved as a list of files and other objects
retrieved in the current search result. In the case where the
search query is saved for later use rather than the saving of a
search result, then the current search query is saved for re-use
at a later time in order to find files which match the search
query at that later time. The user may select between these
two functionalities (saving a search result or saving a search
query) by the selection of a command which is not shown.

[0069] FIGS. 8A and 8B show another aspect of a user
interface feature which may be used with certain embodi-
ments of the present invention. The window 801 of FIG. 8A
represents a display of the search results which may be
obtained as a result of using one of the various different
embodiments of the present invention. The search results are
separated into categories which are separated by headers 805,
807,809, and 811 which in this case represent periods of time.
This particular segmentation with headers was selected by the
user’s selecting the heading “date modified” using the date
modified button 803 at the top of the window 801. An alter-
native selection of the kind category by selecting the button
802 at the top of the window 801A shown in FIG. 8B results
in a different formatting of the search results which are now
categorized by headers which indicate the types of files which
were retrieved in the search and are separated by the headings
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815, 817, 819, and 821 as shown in FIG. 8B. The use of these
headings in the search results display allows the user to
quickly scan through the search results in order to find the file.

[0070] FIG.9 shows another aspect of the present invention
that is illustrated as part of the window 901 shown in FIG. 9.
This window includes a display region 905 which shows the
results of the search and the window also includes two side
bar regions 903 A and 903B, where the side bar region 903A
is the user-configurable portion and the side bar region 903B
is the system controlled portion. A folder add button 927 may
be selected by the user to cause the addition of a search result
or a search query to be added to the user-configurable portion
of the side bar. The window 901 also includes conventional
window controls such as a title bar or region 929 which may
be used to move the window around a display and view select
buttons 937 and maximize, minimize and resize buttons 934,
935, and 936 respectively. The window 901 shows a particu-
lar manner in which the results of a text-based search may be
displayed. A text entry region 909 is used to enter text for
searching. This text may be used to search through the meta-
data files or the indexed files or a combination of both. The
display region 905 shows the results of a search for text and
includes at least two columns, 917 and 919, which provide the
name of the file that was found and the basis for the match. As
shown in column 919, the basis for the match may be the
author field or a file name or a key word or comments or other
data fields contained in metadata that was searched. The
column 921 shows the text that was found which matches the
search parameter typed into the text entry field 909. Another
column 911 provides additional information with respect to
the search results. In particular, this column includes the
number of matches for each particular type of category or
field as well as the total number of matches indicated in the
entry 913. Thus, for example, the total number of matches
found for the comments field is only 1, while other fields have
a higher number of matches.

[0071] FIG. 10 shows certain other aspects of some
embodiments of the present invention. Window 1001 is
another search result window which includes various fields
and menus for a user to select various search parameters or
form a search query. The window 1001 includes a display
region 1005 which may be used to display the results of a
search and a user-configurable side bar portion 1003A and a
system specified side bar portion 1003B. In addition, the
window 1001 includes conventional scrolling controls such
as controls 1021 and 1022 and 1021 A. The window further
includes conventional controls such as a title bar 1029 which
may be used to move the window and view control buttons
1037 and maximize, minimize, and resize buttons 1034,
1035, and 1036. A start search button 1015 is near a text entry
region 1009. A first search parameter menu bar 1007 is dis-
played adjacent to a second search parameter bar 1011. The
first search parameter search bar 1007 allows a user to specify
the location for a particular search while two menu pull down
controls in the second search parameter menu bar 1011 allow
the user to specify the type of file using the pull down menu
1012 and the time the file was created or last modified using
the menu 1013.

[0072] The window 1001 includes an additional feature
which may be very useful while analyzing a search result. A
user may select individual files from within the display region
1005 and associate them together as one collection. Each file
may be individually marked using a specific command (e.g.
pressing the right button on a mouse and selecting a command
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from a menu which appears on the screen, which command
may be “add selection to current group™) or similar such
commands. By individually selecting such files or by select-
ing a group of files at once, the user may associate this group
of files into a selected group or a “marked” group and this
association may be used to perform a common action on all of
the files in the group (e.g. print each file or view each file in a
viewer window or move each file to a new or existing folder,
etc.). A representation of this marked group appears as a
folder in the user-configurable portion 1003 A. An example of
such a folder is the folder 1020 shown in the user-configurable
portion 1003 A. By selecting this folder (e.g. by positioning a
cursor over the folder 1020 and pressing and releasing a
mouse button or by pressing another button) the user, as a
result of this selection, will cause the display within the
display region 1005 of the files which have been grouped
together or marked. Alternatively, a separate window may
appear showing only the items which have been marked or
grouped. This association or grouping may be merely tempo-
rary or it may be made permanent by retaining a list of all the
files which have been grouped and by keeping a folder 1020
or other representations of the grouping within the user-con-
figurable side bar, such as the side bar 1003A. Certain
embodiments may allow multiple, different groupings to
exist at the same time, and each of these groupings or asso-
ciations may be merely temporary (e.g. they exist only while
the search results window is displayed), or they may be made
permanent by retaining a list of all the files which have been
grouped within each separate group. It will be appreciated
that the files within each group may have been created from
different applications. As noted above, one of the groupings
may be selected and then a user may select acommand which
performs a common action (e.g. print or view or move or
delete) on all of the files within the selected group.

[0073] FIGS.11A,11B,11C, and 11D show an alternative
user interface for allowing a user to input search queries or
search parameters. The user interface shown in these figures
appears within the window 1101 which includes a user-con-
figurable side bar region 1103 A and a system specified side
bar region 1103B. The window 1101 also includes traditional
window controls such as a window resizing control 1131
which may be dragged in a conventional graphical user inter-
face manner to resize the window, and the window further
includes scrolling controls such as controls 1121, 1122, and
1123. The scrolling control 1121 may, for example, be
dragged within the scrolling region 1121A or a scroll wheel
on a mouse or other input device may be used to cause
scrolling within a display region 1105. Further, traditional
window controls include the title bar 1129 which may be used
to move the window around a desktop which is displayed on
a display device of a computer system and the window also
includes view buttons 1137 as well as close, minimize, and
resize buttons 1134, 1135 and 1136. A back and forward
button, such as the back button 1132, are also provided to
allow the user to move back and forth in a manner which is
similar to the back and forth commands ina web browser. The
window 1101 includes a search parameter menu bar 1111
which includes a “search by” pull down menu 1112 and a
“sort by” pull down menu 1114. The “search by” pull down
menu 1112 allows a user to specify the particular search
parameter by selecting from the options which appear in the
pull down menu once it is activated as shown in FIG. 11B. In
particular, the pull down menu 1113 shows one example of a
pull down menu when the “search by” pull down menu 1112
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has been activated. The “sort by” pull down menu 1114
allows a user to specify how the search results are displayed
within a display region 1105. In the example shown in FIGS.
11A-11D a user has used the “sort by” pull down menu 1114
to select the “date viewed” criteria to sort the search results
by. It should also be noted that the user may change the type
of'view of the search results by selecting one of the three view
buttons 1137. For example, a user may select an icon view
which is the currently selected button among the view buttons
1137, or the user may select a list view or a column view.

[0074] FIG. 11B shows the result of the user’s activation of
a “search by” pull down menu 1112 which causes the display
of'the menu 1113 which includes a plurality of options from
which the user may choose to perform a search by. It will be
appreciated that there are a number of different ways for a
user to activate the “search by” pull down menu 1112. One
way includes the use of a cursor, such as a pointer on a display
which is controlled by a cursor control device, such as a
mouse. The cursor is positioned over the region associated
with the “search by” menu title (which is the portion within
the search parameter menu bar 1111 which contains the
words “search by”’) and then the user indicates the selection of
the menu title by pressing a button, such as a mouse’s button,
to cause the pull down menu to appear, which in this case is
the menu 1113 shown in FIG. 11B. At this point, the user may
continue to move the cursor to point to a particular option
within the menu, such as the “time” option. This may result in
the display of a submenu to the left or to the right of the menu
1113. This submenu may be similar to the submenu 719A or
to the menu 1214 shown in FIG. 12A. If the “kind” option is
selected in the menu 1113, the submenu may include a
generic list of the different kinds of documents, such as
images, photos, movies, text, music, PDF documents, email
documents, etc. or the list may include references to specific
program names such as PhotoShop, Director, Excel, Word,
etc. or it may include a combination of generic names and
specific names. FIG. 11C shows the result of the user having
selected PhotoShop type of documents from a submenu of the
“kind” option shown in menu 1113. This results in the display
of the search parameter menu bar 1111A shown in FIG. 11C
which includes a highlighted selection 1111B which indi-
cates that the PhotoShop type of documents will be searched
for. The search parameter menu bar 1111 appears below the
search parameter menu bar 1111 A as shown in FIG. 11C. The
user may then specify additional search parameters by again
using the “search by” pull down menu 1112 or by typing text
into the text entry field 1109. For example, from the state of
the window 1101 shown in FIG. 11C, the user may select the
“search by” pull down menu 1112 causing the display of a
menu containing a plurality of options, such as the options
shown within the menu 1113 or alternative options such as
those which relate to PhotoShop documents (e.g. the various
fields in the metadata for PhotoShop type of documents). A
combination of such fields contained within metadata for
PhotoShop type documents and other generic fields (e.g.
time, file size, and other parameters) may appear in a menu,
such as the menu 1113 which is activated by selecting the
“search by” pull down menu. The user may then select
another criteria such as the time criteria. In this case, the
window 1101 displays a new search parameter menu bar 1115
which allows a user to specify a particular time. The user may
select one of the times on the menu bar 1115 or may activate
apull down menu by selecting the menu title “time,” which is
shown as the menu title 1116. The state of the window 1101
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shown in FIG. 11D would then search for all PhotoShop
documents created in the last 30 days or 7 days or 2 days or
today or at any time, depending on the particular time period
selected by the user.

[0075] FIGS. 12A, 12B, 12C and 12D show another
example of a user interface for allowing the creation of search
queries for searching metadata and other data and for display-
ing the results of the search performed using a search query.
The different implementation shown in FIGS. 12A-12D
shows a user interface presentation in a column mode; this
can be seen by noting the selection of the column button,
which is the rightmost button in the view buttons 1237 shown
in FIG. 12A. The window 1201 has two columns 1211 and the
display region 1205, while the window 1251 of FIG. 12C has
three columns which are columns 1257, 1259, and the display
region 1255, and the window 1271 has three columns which
are columns 1277, 1279, and the display region 1275.
[0076] The window 1201 shown in FIGS. 12A and 12B
includes a display region 1205 which shows the results of a
search; these results may be shown dynamically as the user
enters search parameters or the results may be shown only
after the user has instructed the system to perform the search
(e.g. by selecting a “perform search” command). The window
1201 includes conventional window controls, such as a resiz-
ing control 1231, a scrolling control 1221, a title bar 1229
which may be used to move the window, a window close
button, a window minimize button, and a window resize
button 1234, 1235, and 1236, respectively. The window 1201
also includes a user-configurable side bar region 1203A and a
system specified side bar region 1203B. It can be seen from
FIG. 12 A that a browse mode has been selected as indicated
by the highlighted “browse” icon 1203C in the system speci-
fied side bar region 1203B. The window 1201 also includes a
text entry region 1209, which a user may use to enter text for
a search, and the window 1201 also includes view selector
buttons 1237.

[0077] A column 1211 of window 1201 allows a user to
select various search parameters by selecting one of the
options which in turn causes the display of a submenu that
corresponds to the selected option. In the case of FIG. 12A,
the user has selected the “kind” option 1212 and then has used
the submenu 1214 to select the “photos” option from the
submenu, resulting in an indicator 1213 (photos) to appear in
the column 1211 under the “kind” option as shown in FIG.
12A. It can also be seen that the user has previously selected
the “time” option in the column 1211 and has selected from a
submenu brought up when the “time” option was selected the
“past week” search parameter. When the user has finished
making selections of the various options and suboptions from
boththe column 1112 and any of the corresponding submenus
which appear, then the display showed in FIG. 12B appears.
Note that the submenus are no longer present and that the user
has completed the selection of the various options and sub-
options which specify the search parameters. Column 1211 in
FIG. 12B provides feedback to the user indicating the exact
nature of the search query (in this case a search for all photos
dated in the past week), and the results which match the
search query are shown in the display region 1205.

[0078] FIGS. 12C and 12D show an alternative embodi-
ment in which the submenus which appear on a temporary
basis in the embodiment of FIGS. 12A and 12B are replaced
by an additional column which does not disappear after a
selection is made. In particular, the column 1259 of the win-
dow 1251 functions in the same manner as the submenu 1214
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except that it remains within the window 1251 after a selec-
tion is made (wherein the submenu 1214 is removed from the
window after the user makes the selection from the submenu).
The column 1279 of window 1271 of FIG. 12D is similar to
the column 1259. The window 1251 includes a side bar which
has a user-configurable side bar region 1253A and a system
defined side bar region 1253B. The system specified side bar
region 1253B includes a “browse” selection region 1254
which has a clear button 1258 which the user may select to
clear the current search query. The window 1271 of FIG. 12D
provides an alternative interface for clearing the search query.
The window 1271 also includes a user configurable side bar
region 1273 A and a system specified side bar region 1273B,
but the clear button, rather than being with the “search” region
1274 is at the top of the column 1277. The user may clear the
current search parameter by selecting the button 1283 as
shown in FIG. 12D.

[0079] FIG. 13A shows another embodiment of a window
1301 which displays search results within a display region
1302. The window 1301 may be a closeable, minimizeable,
resizeable, and moveable window having a resizing control
1310, atitle bar 1305 which may be used to move the window,
atextentry region 1306 and a user configurable portion 1303,
and a system specified portion 1304. The window 1301 fur-
ther includes buttons for selecting various views, including an
icon view, a list view, and a column view. Currently, the list
view button 1316 has been selected, causing the display of the
search results in a list view manner within the display region
1302. It can be seen that the text (“button”) has been entered
into the text entry region 1306 and this has caused the system
to respond with the search results shown in the display region
1302. The user has specified a search in every location by
selecting “everywhere” button 1317. Further, the user has
searched for any kind of document by selecting the “kind”
option from the pull down menu 1315 and by selecting the
“any” option in the pull down menu 1319. The where or
location slice 1307 includes a “+” button which may be used
to add further search parameters, and similarly, the slice 1308
includes a “+” and a “~” button for adding or deleting search
parameters, respectively. The slice 1307 further includes a
“save” button 1309 which causes the current search query to
be saved in the form of a folder which is added to the user
configurable portion 1303 for use later. This is described
further below and may be referred to as a “smart folder.” The
search input user interface shown in FIGS. 13A and 13B is
available within, in certain embodiments, each and every
window controlled by a graphical user interface file manage-
ment system, such as a Finder program which runs on the
Macintosh or Windows Explorer which runs on Microsoft
Windows. This interface includes the text entry region 1306
as well as the slices 1307 and 1308.

[0080] The window 1301 shown in FIG. 13B shows the
activation of a menu by selecting the search button 1323A,
causing a display of a menu having two entries 1323 and
1325. Entry 1323 displays recently performed searches so
that a user may merely recall a prior search by selecting the
prior search and cause the prior search to be run again. The
menu selection 1325 allows the user to clear the list of recent
searches in the menu.

[0081] FIGS.14A,14B, and 14C show examples of another
window in a graphical user interface file system, such as the
Finder which runs on the Macintosh operating system. These
windows show the results of a particular search and also the
ability to save and use a smart folder which saves a prior
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search. The window 1401 shown in FIG. 14A includes a
display region 1403, a user configurable region 1405, a smart
folder 1406, a system specified region 1407, an icon view
button 1409, a list view button 1410, and a column view
button 1411. The window 1401 also includes a text entry
region 1415 and a location slice 1416 which may be used to
specify the location for the search, which slice also includes a
save button 1417. Additional slices below the slice 1416 allow
the user to specify further details with respect to the search, in
this case specifying types of documents which are images
which were last viewed this week. The user has set the search
parameters in this manner by selecting the “kind” option from
the pull down menu 1419 and by selecting the “images” type
from the pull down menu 1420 and by selecting the “last
viewed” option from pull down menu 1418 and by selecting
“this week” from the pull down menu 1422. The user has also
selected “everywhere” by selecting the button 1421 so that
the search will be performed on all disks and storage devices
connected to this system. The results are shown within the
display region 1403. The user can then save the search query
by selecting the “save” button 1417 and may name the saved
search query as “this week’s images” to produce the smart
folder 1406 as shown in the user configurable portion 1405.
This allows the user to repeat this search at a later time by
merely selecting the smart folder 1406 which causes the
system to perform a new search again, and all data which
matches the search criteria will be displayed within the dis-
play region 1403. Thus, after several weeks, a repeating of
this search by selecting the smart folder 1406 will produce an
entirely different list if none of the files displayed in the
display region 1403 of FIG. 14A are viewed in the last week
from the time in which the next search is performed by select-
ing the smart folder 1406.

[0082] FIG. 14B shows a way in which a user may sort or
further search within the search results specified by a saved
search, such as a smart folder. In the case of F1G. 14B, the user
has selected the smart folder 1406 and has then entered text
“jpg” 1425 in the text entry region 1415. This has caused the
system to filter or further limit the search results obtained
from the search query saved as the smart folder 1406. Thus,
PhotoShop files and other files such as TIF files and GIF files
are excluded from the search results displayed within the
display region 1403 of FIG. 14B because the user has
excluded those files by adding an additional search criteria
specified by the text 1425 in the text entry region 1415. It can
be seen that the “jpg” text entry is ANDed logically with the
other search parameters to achieve the search results dis-
played in the display region 1403. It can also be seen that the
user has selected the icon view by selecting the icon view
button 1409. Thus, it is possible for a user to save a search
query and use it later and to further limit the results of the
search query by performing a search on the results of the
search query to further limit the search results.

[0083] FIG. 14C shows the window 1401 and shows the
search results displayed within the display region 1403,
where the results are based upon the saved search specified by
the smart folder 1406. The user has caused a pull down menu
1427 to appear by selecting the pull down region 1427A. The
pull down region 1427 includes several options which a user
may select. These options include hiding the search criteria or
saving the search (which is similar to selecting the button
1417) or showing view options or opening the selected file.
This allows the user, for example, to hide the search criteria,
thereby causing the slice 1416 and the other search param-
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eters to be removed from the window 1401 which is a move-
able, resizeable, minimizeable, and closeable window.

[0084] FIG. 14D shows an example of a user interface
which allows the user to specify the appearance of a smart
folder, such as the smart folder 1406.

[0085] FIGS.15A, 15B, 15C, and 15D show an example of
a system wide search input user interface and search result
user interface. In one particular exemplary embodiment,
these user interfaces are available on the entire system for all
applications which run on the system and all files and meta-
data, and even address book entries within an address book
program, such as a personal information manager, and calen-
dar entries within a calendar program, and emails within an
email program, etc. In one exemplary embodiment, the sys-
tem begins performing the search and begins displaying the
results of the search as the user types text into a text entry
field, such as the text entry field 1507. The search results are
organized by categories and are displayed as a short list which
is intentionally abbreviated in order to present only a selected
number of the most relevant (scored) matches or hits to the
search query. The user can ask for the display of all the hits by
selecting a command, such as the “show all” command 1509.
FIG. 15A shows a portion of a display controlled by a data
processing system. This portion includes a menu bar 1502
which has at its far end a search menu command 1505. The
user can select the search menu command by positioning a
cursor, using a mouse, for example, over the search menu
command 1505 and by pressing a button or by otherwise
activating or selecting a command. This causes a display of a
text entry region 1507 into which a user can enter text. In the
example shown in FIG. 15A, which is a portion of the display,
the user has entered the text “shakeit” causing the display of
a search result region immediately below a “show all” com-
mand region 1509 which is itself immediately below the text
entry region 1507. It can be seen that the hits or matches are
grouped into categories (“documents” and “PDF docu-
ments”) shown by categories 1511 and 1513 within the search
result region 1503. FIG. 15B shows another example of a
search. In this case, a large number of hits was obtained (392
hits), only a few of which are shown in the search result region
1503. Again, the hits are organized by categories 1511 and
1513. Each category may be restricted in terms of the number
of items displayed within the search result region 1503 in
order to permit the display of multiple categories at the same
time within the search result region. For example, the number
of hits in the documents category may greatly exceed the
available display space within the search result region 1503,
but the hits for this category are limited to a predetermined or
dynamically determinable number of entries within the
search result region 1503 for the category 1511. An additional
category, “top hit” is selected based on a scoring or relevancy
using techniques which are known in the art. The user may
select the “show all” command 1509 causing the display of a
window, such as window 1601 shown in FIG. 16A. FIG. 15C
shows a display of a graphical user interface of one embodi-
ment of the invention which includes the menu bar 1502 and
the search menu command 1505 on the menu bar 1502. FIG.
15D shows another example of the search result region 1503
which appeared after a search of the term “safari” was entered
into the text entry region 1507. It can be seen from the search
result region 1503 of FIG. 15D that the search results are
again grouped into categories. Another search result window
1520 is also shown in the user interface of FIG. 15D. It can be
seen that application programs are retrieved as part of the
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search results, and a user may launch any one of these appli-
cation programs by selecting it from the search result region,
thereby causing the program to be launched.

[0086] FIGS.16A and 16B show examples of search result
windows which may be caused to appear by selecting the
“show all” command 1509 in FIG. 15A or 15B. Alternatively,
these windows may appear as a result of the user having
selected a “find” command or a some other command indi-
cating that a search is desired. Moreover, the window 1601
shownin FIGS.16A and 16B may appear in response to either
of the selection of a show all command or the selection of a
find command. The window 1601 includes a text entry region
1603, a group by menu selection region 1605, a sort by menu
selection region 1607, and a where menu selection region
1609. The group by selection region 1605 allows a user to
specify the manner in which the items in the search results are
grouped according to. In the example shown in FIG. 16 A, the
user has selected the “kind” option from the group by menu
selection region 1605, causing the search results to be
grouped or sorted according to the kind or type of document
or file. It can be seen that the type of file includes “html” files,
image files, PDF files, source code files, and other types of
files as shown in FIG. 16 A. Each type or kind of document is
separated from the other documents by being grouped within
a section and separated by headers from the other sections.
Thus, headers 1611, 1613, 1615,1617, 1619, 1621, and 1623
designate each of the groups and separate one group from the
other groups. This allows a user to focus on evaluating the
search results according to certain types of documents.
Within each group, such as the document groups or the folder
groups, the user has specified that the items are to be sorted by
date, because the user has selected the date option within the
sort by menu region 1607. The user has also specified that all
storage locations are to be searched by selecting “every-
where” from the where menu selection region 1609. Each
item in the search result list includes an information button
1627 which may be selected to produce the display of addi-
tional information which may be available from the system.
An example of such additional information is shown in FIG.
17 in which a user has selected the information button 1627
for item 1635, resulting in the display of an image 1636
corresponding to the item as well as additional information
1637. Similarly, the user has selected the information button
for another item 1630 to produce the display of an image of
the item 1631 as well as additional information 1632. The
user may remove this additional information from the display
by selecting the close button 1628 which causes the display of
the information for item 1635 to revert to the appearance for
that item shown in FIG. 16A. The user may collapse an entire
group to hide the entries or search results from that group by
selecting the collapse button 1614 shown in FIG. 16A,
thereby causing the disappearance of the entries in this group
as shown in FIG. 16B. The user may cause these items to
reappear by selecting the expand button 1614A as shown in
FIG. 16B to thereby revert to the display of the items as shown
in FIG. 16A.

[0087] The search results user interface shown in FIGS.
16A and 16B presents only a limited number of matches or
hits within each category. In the particular example of these
figures, only the five top (most relevant or most highly sorted)
hits are displayed. This can be seen by noticing the entry at the
bottom of each list within a group which specifies how many
more hits are within that group; these hits can be examined by
selecting this indicator, such as indicator 1612, which causes
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the display of all of the items in the documents category or
kind for the search for “button” which was entered into the
text entry region 1603. Further examples of this behavior are
described below and are shown in conjunction with FIGS.
18A and 18B. It will be appreciated that window 1601 is a
closeable and resizable and moveable window and includes a
close button and a resizing control 1625A.

[0088] FIGS. 18A and 18B illustrate another window 1801
which is very similar to the window 1601. The window 1801
includes a text entry region 1803, a group by menu selection
region 1805, a sort by menu selection region 1807, and a
where menu selection region 1809, each of which function in
amanner which is similar to the regions 1605, 1607, and 1609
respectively of FIG. 16A. Each item in a list view within the
window 1801 includes an information button 1827, allowing
a user to obtain additional information beyond that listed for
each item shown in the window 1801. The window 1801
further includes headers 1811, 1813, 1815,1817,1819, 1821,
and 1823 which separate each group of items, grouped by the
type or kind of document, and sorted within each group by
date, from the other groups. A collapse button 1814 is avail-
able for each of the headers. The embodiment shown in FIGS.
18A and 18B shows the ability to switch between several
modes of viewing the information. For example, the user may
display all of the hits within a particular group by selecting the
indicator 1812 shown in FIG. 18 A which results in the display
of all of the images files within the window 1801 within the
region 1818 A. The window is scrollable, thereby allowing the
user to scroll through all the images. The user can revert back
to the listing of only five of the most relevant images by
selecting the “show top 5” button 1832 shown in FIG. 18B.
Further, the user can select between a list view or an icon view
for the images portion shown in FIGS. 18 A and 18B. The user
may select the list view by selecting the list view button 1830
or may select the icon view by selecting the icon view button
1831. The list view for the images group is shown in FIG. 16 A
and the icon view for the images group is shown in FIGS. 18A
and 18B. It can be seen that within a single, moveable, resiz-
able, closeable search result window, that there are two dif-
ferent views (e.g. a list view and an icon view) which are
concurrently shown within the window. For example, the
PDF documents under the header 1819 are displayed in a list
view while the images under the header 1817 are displayed in
an icon view in FIGS. 18A and 18B. It can also be seen from
FIGS. 18A and 18B that each image is shown with a preview
which may be capable of live resizing as described in a patent
application entitled “Live Content Resizing” by inventors
Steve Jobs, Steve Lemay, Jessica Kahn, Sarah Wilkin, David
Hyatt, Jens Alfke, Wayne Lootbourrow, and Bertrand Serlet,
filed on the same date as this application, and being assigned
to the assignee of the present inventions described herein, and
which is hereby incorporated herein by reference.

[0089] FIG. 19A shows another example of a search result
window which is similar to the window 1601. The window
1901 shown in FIG. 19A includes a text entry region 1903 and
a group by menu selection region 1905 and a sort by menu
selection region 1907 and a where menu selection region
1908. Further, the window includes a close button 1925 and a
resizing control 1925A. Text has been entered into the text
entry region 1903 to produce the search results shown in the
window 1901. The search results again are grouped by a
category selected by a user which in this case is the people
options 1906. This causes the headers 1911, 1913, 1915, and
1917 to show the separation of the groups according to names
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of people. Within each group, the user has selected to sort by
the date of the particular file or document. The user interface
shown in FIG. 19A allows a user to specify an individual’s
name and to group by people to look for communications
between two people, for example. FIG. 19B shows another
way in which a user can group a text search (“imran™) in a
manner which is different from that shown in FIG. 19A. In the
case of FIG. 19B, the user has selected a flat list from the
group by menu selection region 1905 and has selected
“people” from the sort by menu region 1907. The resulting
display in window 1901A is without headers and thus it
appears as a flat list.

[0090] FIG. 19C shows the user interface of another search
result window 1930 which includes a text entry region 1903
and the selection regions 1905, 1907, and 1908 along with a
scrolling control 1926. The results shown in the window 1930
have been grouped by date and sorted within each group by
date. Thus, the headers 1932, 1934, 1936, 1938, and 1940
specify time periods such as when the document was last
modified (e.g. last modified today, or yesterday, or last week).
Also shown within the search results window 1930 is the
information button 1942 which may be selected to reveal
further information, such as an icon 1945 and additional
information 1946 as shown for one entry under the today
group. This additional information may be removed by
selecting the contraction button 1944.

[0091] FIG. 19D shows a search result window 1950 in
which a search for the text string “te” is grouped by date but
the search was limited to a “home” folder as specified in the
where menu selection region 1908. Time specific headers
1952, 1954, 1956, and 1958 separate items within one group
from the other groups as shown in FIG. 19D.

[0092] FIG. 19E shows an alternative embodiment of a
search result window. In this embodiment, the window 1970
includes elements which are similar to window 1901 such as
the selection regions 1905, 1907, and a scrolling control 1926
as well as a close button 1925 and a resizing control 1925A.
The search result window 1970 further includes a “when”
menu selection region 1972 which allows the user to specify
a search parameter based on time in addition to the text
entered into the text entry region 1903. It can be seen from the
example shown in FIG. 19E that the user has decided to group
the search results by the category and to sort within each
group by date. This results in the headers 1973, 1975, 1977,
and 1979 as shown in FIG. 19E.

[0093] FIG. 20 shows an exemplary method of operating a
system wide menu for inputting search queries, such as the
system wide menu available by selecting the search menu
command 1505 shown in FIG. 15A or 15B, or 15C. In opera-
tion 2001, the system displays a system wide menu for input-
ting search queries. This may be the search menu command
1505. The user, in operation 2003, inputs a search, and as the
search query is being inputted, the system begins performing
and begins displaying the search results before the user fin-
ishes inputting the search query. This gives immediate feed-
back and input to the user as the user enters this information.
The system is, in operation 2005, performing a search
through files, metadata for the files, emails within an email
program, address book entries within an address book pro-
gram, calendar entries within a calendar program, etc. The
system then, in operation 2007, displays an abbreviated (e.g.
incomplete) list of hits if there are more than a certain number
of hits. An example of this abbreviated listing is shown in
FIG. 15B. The listing may be sorted by relevance and segre-
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gated into groups such as categories or types of documents.
Then in operation 2009, the system receives a command from
the user to display all the hits and in operation 2011 the
system displays the search results window, such as the win-
dow 1601 shown in FIG. 16 A. This window may have the
ability to display two different types of views, such as an icon
view and a list view within the same closeable, resizable, and
moveable window. It will be appreciated that the searching,
which is performed as the user is typing and the displaying of
results as the user is typing may include the searching through
the metadata files created from metadata extracted from files
created by many different types of software programs.

[0094] FIGS. 21, and 22A, 22B, 22C, and 22D will now be
referred to while describing another aspect of the inventions.
This aspect relates to a method of selecting a group of files,
such as a group of individual data files. In an exemplary
method of this aspect, a data processing system receives a
selection of a plurality of items, such as data files, folders (e.g.
graphical user interface representations of subdirectories),
application programs or a combination of one or more of
these items. This selection may be performed by one of the
many conventional ways to select a plurality of items such as
(a) positioning a cursor at each item individually (e.g. through
the movement of a mouse) and indicating a selection indi-
vidually by, for example, pressing and releasing a button,
such as a mouse’s button; (b) pointing a cursor at a first item
in alist and indicating a selection of the first item and pointing
the cursor at a last item in a list of items and indicating a
selection of all items from the first item to the last item in the
list; (c) drawing a selection rectangle by a dragging operation
of the cursor, etc. Thus operation 2101 shown in FIG. 21
receives one or more inputs indicating a selection of a plural-
ity of items. The system in operation 2103 receives a com-
mand requesting both the creation of a new storage facility
(e.g. a folder) and an association of the plurality of items with
the new storage facility. While the operation 2103 is shown
following operation 2101, in certain embodiments operation
2103 may precede operation 2101. The association of opera-
tion 2103 may be a copy or a move operation. For example,
the user may select multiple items and then command the
system to move those items from their existing locations to a
new folder which is created in one operation as a result of the
move and create new folder command. In response to the
command received in operation 2103, the system creates a
new storage facility, such as a new folder, with a predeter-
mined directory path name or a user specified path name and
the system further associates the selected plurality of items
with the new storage facility. This association may be either a
move or a copy operation. A copy operation would typically
involve making a copy of each selected item and storing the
item with a path name that reflects the storage of the item
within the new folder having a predetermined directory path
name or a user specified directory path name. A move opera-
tion, in which the items are moved into the new folder, may
merely change the path names associated with each of the
selected items (rather than making a copy of the items) which
changed path names will reflect the new file system location
(e.g. within the subdirectory of the new folder) of the selected
items.

[0095] FIGS. 22A-22D show one example of the method of
FIG. 21. A desktop 2201 on a display device is shown con-
taining multiple windows and also an icon 2227 on the desk-
top. A cursor 2211 is also shown on the desktop. The windows
2203,2205, and 2207 each contain a plurality of items shown
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as icons. In particular, window 2203 includes a data file
represented by icon 2215 in a folder (e.g. a graphical repre-
sentation of a subdirectory in a file storage system) repre-
sented by icon 2217. The window 2205 includes a program
icon 2223 and a document icon 2219 and another document
icon 2225 and a folder icon 2221. The window 2207 shows a
list view of several files including “File B.” The user may
then, using the cursor 2211 or using other conventional user
interface techniques, select multiple items. This may be done
with one input or more inputs which indicate the selection of
multiple items. FIG. 22B shows the result of the user having
selected icons 2215, 2217, 2223, 2225, 2227, and “File B” in
window 2207. It can be seen that the cursor 2211 is positioned
adjacent to the icon 2225 at this point in the operation. Then
the user, after having selected a plurality of items, may invoke
the command referred to in operation 2103. An example of
this is shown in FIG. 22C which represents a portion of the
desktop 2101, which portion is designated 2201 A as shown in
FIG. 22C. The user has caused a pop up menu 2230 to appear,
which pop up menu includes three options 2231, 2232, and
2233. Option 2231 would allow a user to move all the selected
items into the trash (e.g. delete them) while options 2232 and
2233 relate to the command referred to in operation 2103 of
FIG. 21. In particular, option 2232 is a command which is
selectable by the user to create a new folder and, in the same
operation, move the items which have been selected into the
new folder. Option 2233 is a command which allows the user
to, in one operation, create a new folder and copy the selected
items into the new folder. In the example shown in FIGS.
22A-22D, the user will select option 2232, thereby causing
the system to create a new storage facility, such as a new
folder with a predetermined directory name (e.g. “new
folder”) or alternatively, a user specified path name. This
result is shown in FIG. 22D in which the desktop 2201 now
includes a new window labeled “new folder” which repre-
sents and shows the contents of this new folder, which is also
shown as the folder 2253 which is a graphical user interface
representation of this new folder.

[0096] It will be appreciated that this method may employ
various alternatives. For example, a window may appear after
the command option 2232 or 2233 has been selected, and this
window asks for a name for the new folder. This window may
display a default name (e.g. “new folder”) in case the user
does not enter a new name. Alternatively, the system may
merely give the new folder or new storage facility a default
pathname. Also, the system may merely create the new folder
and move or copy the items into the new folder without
showing the new window as shown in FIG. 22D.

[0097] The indexing of the full text content of user files on
a data processing system can be computationally time con-
suming. For example, the indexing of the full content of user
files for the purpose of creating an index database that repre-
sents the full content of the files that have been indexed can
take considerable computation time as well as considerable
storage input/output (I/O) time in reading and writing data to
a storage device, such as a hard drive of a data processing
system. This may impact a user who is attempting to use the
system while the system is automatically indexing user files.
Similarly, the importation of metadata from user files into a
metadata database can also take considerable computation
time and considerable input/output (I/O) time. Some directo-
ries and files are uninteresting to users, and thus the indexing
or importation of such directories and files can often be
avoided. Avoiding the indexing and/or importation of a file or
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an entire directory of files can potentially save significant
processing overhead in a data processing system. Further,
some operations which imply a need for an importation or
indexing may be redundant, and thus it may be possible to
avoid extra work for those operations. The techniques
described herein may be used alone or in a combination of the
techniques. A combination of two or more techniques
described herein, which include filtering, reducing of the
number of notifications by a coalescing mechanism and by
establishing an order for scanning, which may be referred to
as the use of “probe points,” may be used together to reduce
the amount of computation time and I/O time required to
perform indexing of user files and to add (e.g. import) meta-
data from user files into a metadata database. These tech-
niques may be particularly useful for removable volumes. A
removable volume may be considered to be a storage volume
which can be easily electrically coupled to a first data pro-
cessing system (e.g. to a first computer) and used to read data
from the storage volume and/or write data to the storage
volume while it is coupled to the first data processing system
and then it can be easily electrically uncoupled from the first
data processing system and electrically coupled to a second
data processing system to also read and write data to the
storage volume while it is coupled to the second data process-
ing system. A USB flash drive and a USB, bus powered hard
drive are examples of a removable volume. The methods of
the inventions can be implemented on both non-removable
storage volumes (e.g. those which require opening the case of
a computer system to remove the volume) and removable
storage volumes.

[0098] FIG. 23 shows an example of a method which com-
bines the use of probe points, filtering and coalescing of
notifications. It will be appreciated that there are often two
distinct aspects involved in the use of a data processing sys-
tem; in particular, a volume (which may be a removable
volume) which has not been indexed or which needs to be
re-indexed may require a considerable amount of activity
which includes scanning for files to index and also indexing
of the files. Another aspect relates to user modifications to
existing files which have already been indexed or imported
into an index database or a metadata database respectively.
These modifications will cause notifications to be made in
order to cause the updating of metadata (for the files that have
been changed) in the metadata database and in order to cause
the updating of the index database. It will be appreciated that
FIG. 23 shows a particular sequence of operations but that
other sequences may also be utilized in alternative embodi-
ments. In operation 2301, the system determines an order of
scanning of the files for indexing. This order typically places
the highest priority on those locations which are most relevant
to a user, such as a user’s home folder or all the users’ home
folders and then document folders and then the desktop and
then other folders which have been created by the user or
users. The lowest priority locations would typically be oper-
ating system directories, such as folders, which typically do
not contain user created or user useful data. The order may,
either in addition to these locations or as an alternative to
using these locations, be based on data indicating a user’s
interest in files, such as data which recorded (e.g. by record-
ing pathnames) which files or directories a user viewed or
otherwise accessed, and the order may be based on frequency
or recency of the user’s access. Normally, system files which
are invisible to a user are not included in the order; invisible
files or directories are marked so that they are not displayed to
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the user in a normal file viewer such as the Finder in Macin-
tosh 10.3. This order determined in operation 2301 normally
would specify the order of scanning for files to determine
whether there are any files that need to be indexed. As the
scanning proceeds to discover files which need to be indexed,
rules may be used to filter the files to determine whether they
should be indexed. Operation 2303 illustrates the use of such
rules to decide whether the files should be indexed. In certain
exemplary embodiments files in the trash or recycle bin and
files in temporary directories, such as directories which are
created by a program or the operating system to store tempo-
rary files which will be discarded automatically by the system
or the application program should not be indexed as they are
not interesting to a user. Further, “invisible” files and operat-
ing system files should not normally be indexed. One tech-
nique for the use of these rules is to scan through the path
name of a file to determine if the file is a system file or in a
temporary directory or in the trash or recycle bin.

[0099] Thecombinationoftechniques which is represented
by FIG. 23 also includes the coalescing of notifications which
are used to cause the updating of a metadata database and/or
an index database. The coalescing of notifications typically
involves combining a first set of notifications into a smaller
set of notifications, which may be a single, combined notifi-
cation. This is shown in operation 2305 in which notifica-
tions, such as notifications from an operating system kernel as
described above, are coalesced into a smaller number of noti-
fications. Also as illustrated by operation 2305, the notifica-
tions may themselves be filtered using the rules described
above or optionally separate rules which may be different
than the rules used to filter for scanning and indexing of the
full content of a file. The combining of several notifications
into a smaller number of notifications, such as one notifica-
tion derived from ten notifications, will typically improve the
performance of the data processing system. After the notifi-
cations have been coalesced and filtered and after the scan-
ning of files according to a certain order has been performed,
then operation 2307 may be performed in which the indexing
of the full content of the files which have been filtered is
performed to create or add to an index database of the files
(representing the full content of the files) and metadata from
the files is imported from the files which have caused notifi-
cations to be generated in order to update the metadata data-
base. It will be appreciated that the scanning which occurs to
determine whether there are files which need to be indexed
may also cause the importing of metadata from the files being
scanned into a metadata database. For example, if a remov-
able storage device, such as a removable hard drive is first
attached to a data processing system which includes the func-
tionality described herein, the data processing system may
scan the hard drive to determine that files have not been
indexed and the metadata from the files has not been imported
into a metadata database. Thus, the scanning of the files on
that hard drive may cause both the importing of metadata
from the files into a metadata database as well as the indexing
of'the full text content of the files to create an index database
representing the full content of the indexed files. It will be
appreciated that in alternative embodiments, a subset of the
filtering, coalescing, and determining of the order of scanning
may be utilized rather than the full set of operations. For
example, an alternative embodiment may employ filtering
and coalescing without the use of probe points (which is one
exemplary implementation used in the determination of order
of scanning).
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[0100] FIG. 24 shows an exemplary embodiment of one of
the aspects of the inventions described herein. This embodi-
ment utilizes filtering in order to determine whether files
should be indexed in order to produce an index database of the
content of the files that have been indexed. This particular
method may be performed independently of the other meth-
ods described herein or may be performed in combination
with one or more of the other methods, such as the filtering of
notifications as in FIG. 26. Operation 2401 determines
whether all files within a directory and/or specific files within
a directory should be indexed. There are numerous tech-
niques which may be utilized to make this determination. For
example, the path name of the file may be compared to pre-
determined path names to determine whether the file is stored
in an operating system directory or in a temporary directory or
atrash directory. If it is determined in operation 2401 that the
file is to be indexed, then it is determined that it is filtered “in”,
which means that the file will be indexed in operation 2403
and the result of that indexing will be added to the index
database in operation 2405.

[0101] FIG. 25 is an exemplary method which provides a
more specific example about how filtering maybe performed.
Default rules, based on the type of volume, as well as optional
user supplied rules are used to build a filter engine (which
may be implemented in software). The default rules for a
bootable volume may differ from the default rules for a gen-
eral disk or a specialized disk such as an iPod device. The
filtering attempts to determine the locations of user home
directories from different volumes so that correct filtering can
be employed. It may even attempt to correctly map through
aliases and links to find user home directories on unexpected
disks and employ the correct filtering rules in that case. The
filtering engine can be thought of as a form of a byte code
which is interpreted by the program as part of the evaluation
of'the candidate file. Candidate files are presented in the form
of'paths, and the byte code is interpreted as the path is scanned
and decisions are made as to which rule is applicable for the
path. The path is checked character by character until the
entire path is matched or there is a mismatch. The result will
be the result defined for the last fully matched element of the
path. Ifaresultis not defined for that part of the path, the result
will be inherited from the last result defined through that path.
The results from this process would normally be filtered in
(meaning the file should be indexed or metadata from the file
should be imported) or filtered out, meaning the file should
not be indexed and/or metadata from the file should not be
imported into a metadata database. Alternatively, the results
from this process could be a tentative decision of filtered in or
filtered out, with the final decision being delayed. Follow on
filtering may be pursued after the initial results. If, for
example, it is determined that the path is for a user home
directory, then a more specific filtering engine which is
designed for user home directories may be employed in fil-
tering the files within the user home directories.

[0102] The exemplary method of FIG. 25 begins in opera-
tion 2501 in which path names containing files which should
not be indexed are determined. This determination of path
names may be for a certain type of volume, such as a bootable
volume rather than a non-bootable volume because the types
of path names differ between the two volumes. For example,
a bootable volume will typically include operating system
files which are required in order to boot a data processing
system while non-bootable volumes will not include these
files. Thus, the path names which are determined in operation
2501 will differ depending on the type of volume. In the
example of operation 2501, files which should not be indexed
include invisible files, operating system files, files in the trash
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directory, and files in temporary directories which were cre-
ated by the data processing system automatically. Rules may
then be created in operation 2503 for a given type of volume.
These rules are used in filtering to determine whether files
should be indexed or have their metadata imported into a
metadata database. A subset of rules may exist for specific
directories, such as a user home directory as indicated above.
The files are scanned through in operation 2505 using the
rules. Optionally, the scanning may proceed in an order which
is specified by probe points which are discussed herein. In
operation 2507, it is determined whether, based on the rules,
a file is to be indexed and/or have its metadata imported into
ametadata database. As shown in operation 2507, if the file is
to be indexed, then the file’s identifier, such as a persistent,
unique identification number, is added to a “to be indexed”
queue stored in a nonvolatile storage. Optionally, a transac-
tion log may be employed for that nonvolatile storage system
to create a log of write transactions to the “to be indexed”
queue on the nonvolatile storage system. In this manner, the
queue may be preserved through the use of the log which
maintains a record of write transactions to the queue stored on
the nonvolatile storage. Typically, the nonvolatile storage
would be the volume, such as a hard drive or removable hard
drive, which is being indexed. This transaction log may be
implemented as a simple transaction log, without the use of a
journal file system, or it may be implemented as the records in
a journal of a journal file system which is ACID (Atomicity;
Consistency; Isolation, and Durability) compliant.

[0103] FIG. 26 shows an exemplary method in which fil-
tering is employed to determine whether metadata from a file
should be imported into a metadata database. It will be appre-
ciated that this method may be performed independently of
and separately of other methods described herein or may be
employed in combination with other methods, such as the
filtering of files for indexing operations, an example of which
is shown in FIG. 24. Operation 2601 involves receiving noti-
fications about a file, such as an existing file which has been
modified or a new file which has been created. In operation
2603 it is determined how to filter the notification. In particu-
lar, filter rules may be employed to determine whether to filter
the file “in” or filter the file “out”. If a file is filtered in, then
metadata from the file will be imported into the metadata
database, and if the file is filtered out, then metadata from the
file will not be imported into the metadata database. Opera-
tion 2605 shows that if the filtering determines that the file’s
metadata is to be imported, then the data is imported into the
metadata database. The rules used to filter in operation 2603
may be similar to the rules used to filter in operation 2505.

[0104] FIG. 27 shows an exemplary method of using probe
points which establish a sequence for scanning through loca-
tions to determine whether there are files to index and/or to
determine whether there are files which need to have their
metadata imported into a metadata database. The method of
FIG. 27 may be performed independently of other methods
described herein or in a combination with of one or more of
the other methods. Operation 2701 includes the setting of
priority among locations on a storage device. This priority
specifies an order in which to scan the files for indexing or for
the importation of metadata into a metadata database or a
combination of the indexing and importing. The order is
typically based on user relevance of the files and assumptions
of where users store their files. Examples of these locations
have been described and include a user’s home folder, user
created folders outside the home folder and the desktop.
Operation 2703 shows that the system scans through the
locations, according to the order, to determine whether files
should be indexed or whether files should have their metadata
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imported into a metadata database or a combination of the
indexing and importation. In one exemplary embodiment, the
order may specify the user’s home folder first and then the
user created folders outside the home folder and then the
desktop and then other locations, such as other user created
folders. Operation 2705 of FIG. 27 shows that as the scan
reveals files to index (or files to have their metadata imported
into a metadata database) the files are added to a “to be”
indexed queue (and/or a metadata import queue), which
resembles a FIFO buffer. The use of what may be referred to
as “probe points” as shown in FIG. 27 typically includes a
final probe point which is typically a catch all that scans and
indexes everything else starting at the root of the disk or
volume. This final probe point attempts to capture what has
not already been indexed as the remainder of the volume is
scanned. As the scanning comes upon locations covered by
earlier probe points, and filtering can tell the scanner that this
place is filtered in, and since it is also a higher priority probe
point, it is known not to re-scan that location.

[0105] It will be appreciated that the filtering technique
described herein may also be used as a plug in by another
program to use.

[0106] While filtering provides for a way to reduce the
impact of indexing or importation of files into an indexing
database or a metadata database respectively, other tech-
niques, such as the coalescing of notifications may also be
employed. FIGS. 28, 29, and 30 relate to various embodi-
ments in which notifications are coalesced. Coalescing is
useful as there will some times be a series of operations which
would individually require importing of metadata from files
into the metadata database. Done naively, this will result in
redundant work as consecutive operations re-import meta-
data from the same file. Coalescing of notifications may also
be used when indexing files into an index database.

[0107] FIG. 28 shows a general example according to cer-
tain embodiments in which notifications may be coalesced.
This general example relates to cases where there is one or
more groups of related objects, such as a package of files
which is typically a hierarchy of files presented to the user as
a single file, such as an application program written for the
Macintosh 10.3 operating system. In operation 2803, it is
determined that a group of related objects, such as a package
of files, has been stored onto a storage medium. For example,
the package was copied on the storage medium thereby cre-
ating a duplicate copy of the package, potentially in a differ-
ent location than the original location of the package of files.
In operation 2805, a set of notifications such as a single
notification is made to cause the updating of the metadata
database, and in response in operation 2807, the metadata
database is updated after receiving the set of notifications
which may be one or more notifications but less than the total
number of notifications had there been no coalescing of noti-
fications.

[0108] A typical notification will include an identification
of the file which is the subject of the notification and an
identification of the operation on the file and other pertinent
data such as, if the operation is a renaming operation, then the
file’s name before the renaming and the file’s name after the
renaming or, if the operation is a permissions change, infor-
mation specifying permissions before and after. The identifi-
cation of the file may be by a pathname of the file and/or a
persistent, unique file identification number or set of charac-
ters.

[0109] FIG. 29 shows a more detailed example for coalesc-
ing notifications when an operation is performed on a group
of related objects, such as a package of files (other examples
of related objects include objects involved in copying a big
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hierarchy of files or coalescing based on events in indexing or
metadata queues). Operation 2901 determines that an opera-
tion, such as a copying operation, has been performed on a
package. This may occur, for example, by having a software
component known as Launch Services specify that the file
which has been copied is part of a package of files. The
notification from the operating system about the first file may
also include an indication that it is part of a package, or
alternatively, a software coalescing unit which is part of the
metadata database software may request Launch Services to
identify whether the file is part of a package. In operation
2903, the first notification from the operation on the package
is added to a cache of a software coalescing unit. The cache
delays the addition of the notification to the importer queue,
such as the “to be imported” queue. The caching unit of the
coalescing unit may remember every notification as it arrives
and can coalesce any two notifications which are in progress
regardless of the number of notifications. On the other hand,
in a different implementation, partial caching remembers
only a limited subset of files arriving into the cache and relies
on temporal locality of locations to achieve most of the ben-
efits of full caching with a significantly smaller investment of
memory and computation. The coalescing unit in operation
2905 continues to receive further notifications from the
operation on the package (for example, as each file within the
package is copied the coalescing unit receives additional noti-
fications), and the coalescing unit drops those further notifi-
cations since they are part of the same package. Once it
becomes probable that no more notifications are coming for
the package then a single notification (or a set of notifications
which is less than the total number of notifications) is pushed
to the importer to cause the importation of metadata into the
metadata database. Operation 2907 represents one way of
determining that no further notifications are coming. After a
period of time, as shown in operation 2907, the first notifica-
tion is added to the “to be imported” queue. This first notifi-
cation identifies the entire contents of the package which can
then be imported by processing the notification as in opera-
tion 2909 in order to update the metadata database. The period
of time may be a short period of time, such as a fraction of a
second. An alternative technique of determining when no
further notifications are probable is when there is an overflow
in the notification cache. In this case, the last notification for
the item is pushed out of the cache to make room for the new
element and if another notification does arrive it is treated as
if it was the first in the list.

[0110] Coalescing of notifications for single files which are
not part of packages or a group of related objects may also be
performed according to certain embodiments of the inven-
tion. FIG. 30 shows an exemplary method for performing
coalescing of notifications for a single file. Generally, the
probability of a follow-on notification after a first notification
for a single file is relatively low, so the notification may be
placed directly into an importer queue as soon as possible. It
may optionally pass through a caching unit of a coalescing
unit as shown in FIG. 30. If a similar notification arrives
before the original notification is de-queued and imported,
then the coalescing unit declares the new notification redun-
dant and drops it. The effect is that all notifications, which
occur before the original notification is de-queued, are col-
lapsed into a single notification. Alternatively, they may be
collapsed into a set of notifications which is smaller than the
original group of notifications would have been. If the noti-
fication has already been de-queued, further notifications are
coalesced in a slightly different mode which may be referred
to as a “bookend mode.” If the first importation has already
occurred for the file, then a follow-on notification arrives too
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late for it to be coalesced with the prior notification. In book-
end mode, the last notification which followed on from the
de-queued notification is saved, while all further notifications
for that file are dropped until it becomes probable that no
further notifications will be received. At this point, the very
last notification which is received or the last saved notification
is passed to the metadata importer. The effect is to bookend
the series of notifications into a smaller set of notifications,
such as a single notification at the beginning and a single
notification at the end. FIG. 30 represents an exemplary
method for coalescing notifications for a single file. This
method may also be used to coalesce notifications for updat-
ing an index database for the content of a file.
[0111] In operation 3001, the first notification that a file
“ABC.txt” has been modified is received. This notification is
optionally added to a cache of a coalescing unit in operation
3003, and then the notification is added to a “to be imported”
queue in operation 3005. A second notification that the file
ABC.txt has been modified is received in operation 3007.
This notification may be in response to the user selecting a
“save” command for the second time in a short period of time.
For example, a user may have caused the first notification by
saving the file at a first instant of time and then subsequently
causing a save command to occur merely three seconds later
after the first save command was caused by the user. In
response to receiving the second notification, the system
determines in operation 3009 whether the first notification for
the file ABC.txt has been de-queued and imported. If it has
not, then the second notification is dropped, and otherwise
processing proceeds to operation 3011. In other words, if the
first notification is still queued in the “to be imported” queue,
then the second notification is dropped and processing pro-
ceeds to operation 3011. If the first notification has been
de-queued and imported, then the second notification is saved
in the queue and processing proceeds to operation 3011.
Operation 3011 attempts to determine when the next notifi-
cation for the file is likely to be the last one. This may occur
when detecting that the program which has created the file is
quitting and the save is occurring or by waiting for a period of
time. All notifications arriving before that last notification are
dropped and the last notification is added to the “to be
imported” queue. Then in operation 3013, the last expected
notification is de-queued which thereby causes changes in the
ABC .1xt file to be imported into the metadata database. In an
alternative embodiment, data may be retained from at least
some (or all) dropped notifications, and this data may be
examined to determine whether and when to index the file (or
group of files).
[0112] In the foregoing specification, the invention has
been described with reference to specific exemplary embodi-
ments thereof. It will be evident that various modifications
may be made thereto without departing from the broader
spirit and scope of the invention as set forth in the following
claims. The specification and drawings are, accordingly, to be
regarded in an illustrative sense rather than a restrictive sense.
What is claimed is:
1. A machine implemented method of processing data, the
method comprising:
determining whether to index a file based on a file path-
name of the file and a plurality of predetermined path-
names;
indexing the file in response to determining that the file is
to be indexed.
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2. A method as in claim 1 wherein files within predeter-
mined directories are not to be indexed.

3. A method as in claim 2 wherein the predetermined
directories are specified at least in part by the plurality of
predetermined pathnames and comprise temporary directo-
ries and operating system directories.

4. A method as in claim 1 wherein the determining is based
on at least a portion of the file pathname.

5. A machine readable medium providing instructions
which when executed by a data processing system cause the
data processing system to perform a method of processing
data, the method comprising:

determining whether to index a file based on a file path-

name of the file and a plurality of predetermined path-
names;

indexing the file in response to determining that the file is

to be indexed.

6. A medium as in claim 5 wherein files within predeter-
mined directories are not to be indexed.

7. A medium as in claim 6 wherein the predetermined
directories are specified at least in part by the plurality of
predetermined pathnames and comprise temporary directo-
ries and operating system directories.

8. A medium as in claim 5 wherein the determining is based
on at least a portion of the file pathname.

9. A data processing system comprising:

means determining whether to index a file based on a file

pathname of the file and a plurality of predetermined
pathnames;

indexing the file in response to determining that the file is

to be indexed.

10. A system as in claim 9 wherein files within predeter-
mined directories are not to be indexed.

11. A system as in claim 10 wherein the predetermined
directories are specified at least in part by the plurality of
predetermined pathnames and comprise temporary directo-
ries and operating system directories.

12. A method as in claim 9 wherein the determining is
based on at least a portion of the file pathname.

13. A machine readable medium providing instructions
which when executed by a data processing system cause the
data processing system to perform a method of processing
data, the method comprising:

determining whether to add metadata from a file to a meta-

data database based on a file pathname of the file and a
plurality of predetermined pathnames;

add the metadata of the file into the metadata database in

response to the determining.

14. A medium as in claim 5 wherein files within predeter-
mined directories are not to have their metadata added to the
metadata database.

15. A medium as in claim 6 wherein the predetermined
directories are specified at least in part by the plurality of
predetermined pathnames and comprise temporary directo-
ries and operating system directories.

16. A medium as in claim 5 wherein the determining is
based on at least a portion of the file pathname.
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