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This summary is provided to introduce a selection of concepts in a simplified form

that are further described below in the Detailed Description Section. This summary is not
intended to identify key features or essential features of the claimed subject matter, nor is it

intended to be used as an aid in determining the scope of the claimed subject matter.
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FIGURE 2 is a diagram illustrating an exemplary searching/indexing system,

according to one embodiment.

FIGURE 3 is a flow diagram illustrating operational flow of an indexing process in

sending I/O requests to a file system, according to one embodiment.

FIGURE 4 is a flow diagram illustrating operational flow in indexing a document,

according to one embodiment.

FIGURE 5 is a block diagram illustrating an exemplary computing environment

suitable for implementing the systems and operational flow of FIGURES 1-5, according to
one embodiment.



suitable for inplenmenting the systens and operational
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Although the terms “low priority” and “high priority” are used above, these are used
as relative terms in that low priority I/O requests have a lower priority than high priority /O
requests. In some embodiments, different terms may be used such as, for example, “normal”
and “low” priorities. In other embodiments, there may be more than two levels of priority

available for I/O requests. In such embodiments, /O requests for indexing can be sent at the



as relative ternms in that low priority 1/0O requests
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avoids the problems of errors in detecting idle periods and delays in pausing the indexing

process that are typically present in idle-detection schemes.

FIGURE 2 illustrates an exemplary search/indexing system 200, according to one
embodiment. In this embodiment, system 200 includes a full-text search/indexing process (or
main process) 202, a full-text indexing sandbox process (or sandbox process) 204, a

document datastore 206, and a full-text catalog data (or index) datastore 208. In this
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In this embodiment, filtering subsystem 214 retrieves documents from document
datastore 206 and processes the documents to extract the data needed by low priority I/O

indexing subsystem 212 to build the index. Filtering subsystem 214 reads the content and
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together with a filtering subsystem such as filtering subsystem 214. The search query
subsystem can be implemented using any suitable query-processing component such as, for

example query subsystem 210. Operational flow 300 can proceed to a block 304.

At block 304, it is determined whether the I/O request is from the indexing subsystem.

In one embodiment, the indexing process determines whether the I/0O request is from the
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. . ) Cority.l N
oA, B ROKS SO B0 Mol th RE BRI i@t
to whte infoohestion gnts tHesydetxeon ifithy I/Daequestie fremttieeiifring salysystem to

_ndexin bsyst em suc L ow priority.l/O indexi .
accgihsoolntights 9o fl Aoty Aol i i ndding ystoly i efppine
thatithe /0l fequestig fisubiby sidexin@ dbsysiEhearde@peationglifiow 300 baysbesd to a

C i opl nt usi any..sui tabl e ry- processi
blog e aHEbes ok BeloV o oS i BY SRAGHRIS L/ Su b S heery
sulﬂmefbl lﬁtdésgmh tife iﬁﬂxﬁ@&p@ﬁﬂe@«a@&ﬁﬁdﬁ@@h@iﬁb&% / yotdsh willldetermine
0 4, it | term ne et her the | request is
thap Wsmfﬁ%uqswa é‘?‘i‘ﬁi@“gﬁﬂ’%‘%’c‘l& by sier Ad mpﬁém Q0t¢an proceed
to 4 HIEEX3060 [P bAC @S0 deRd tHe RRAatMSIRE is ifflehbild RUIBH setifig the
Jfrom thei ndexi nﬁ subsystem by i nspecting the source of

Vi .
prienif of HiRfewpiemad riaHentHRR 4 eE thised Rapia averperqdie a pabsQesss basis.
Sudtod fePuRCdan BO ddvahiagd REly SXRNR bAbsdMRedts A WREMER lqudry sttsPm and

t.he i ndexi ng subsystemto wite information into the
thejipdeging suhsyptemiapepary of thesgme process (¢.g-ompinmpeocess 208 of FESURE 2) to
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ExérfplBly 0D6cdfnt IRie¥@bt obQhiidRakifer |/ O request.

FIGURE 4 illustrates an operational flow 400 in indexing a document, according to

one embodiment. Operational flow 400 may be performed in any suitable computing
environment. For example, operational flow 300 may be executed by an indexing process
such as main process 202 of system 200 (FIGURE 2) to process document(s) stored on a

datastore of a system and create an index used in performing a full-text search of the stored



At block 308, the I/Orequest is sent to the file

systemat low priority. In one enbodi nent, the
wonadExomgisystem sends the 1/ 0O request to a | ORCT/US2005/027202

priority queue such as low priority I/O request queue

108 (FIGURE 1). Operational flow 300 can then return
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Operational flow 400 can proceed to a block 408.

At block 408, it is determined whether there are more documents to be indexed. In
one embodiment, the indexing system determines whether there are more documents to be
indexed by inspecting the aforementioned document datastore for documents that have not

been indexed. For example, the aforementioned filtering subsystem can inspect the document



filtering subsystem converts the docunent into a plain

text docunent. For exanple, the docunent nmay include
woéanimwniisng net adata, mark-up (if the document PC$/U&2005/027202

mar k- up | anguage docunent), etc. in addition to the

text data. Operational flow 400 can proceed to a bl ock
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aforenentioned filtering subsystem can inspect the
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endmhment 98d t hat there are no nnre docunents to be

i ndexed, operational flow 400 can proceed to a bl ock
41 2ComgputgyAnFHorIRRaL ofasipdes ygerrselspyrpose empitiag deice in the form

of NJM@BO@ p'?ﬁ@(tdnﬂﬁﬁéntg (LfQ: §9t@r 409, cah ?ﬂéﬁl‘d& %gl?gre %ijllmltti%l to, one

descri bed sequenti al articular or
Or BATSAUPIPRINTSOT PrasessIsamEs 15 Qﬂn SYS@eBm¢mM(506,ranﬂ hﬁtfbil b398 that

oo o Sy rin L R BroR A 86 o B Bl 587
or Sysiein BREI08 répREtenttl 68T R E of dhyldi SevielaPHiss STas Qtﬁlctures,

?%?arated i nto anot her bl ock, om tted or conbi ned
including 2 memory bus or memory controller, a peripheral bus, an accelerated graphlcs port,

and a processor or local bus using any of a variety of bus architectures. By way of example,
such architectures can include an Industry Standard Architecture (ISA) bus, a Micro Channel
Architecture (MCA) bus, an Enhanced ISA (EISA) bus, a Video Electronics Standards
Association (VESA) local bus, a Peripheral Component Interconnects (PCI) bus also known



[Ilustrative Operating Environnment FIGURE 5

illustrates a general conputer environnment 500, which
woam7me1dised to i npl enent the techni ques descr POBMIS2005/027202

herein. The conputer environnent 500 is only one

exanpl e of a conputing environnent and is not intended
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way of exanple, such architectures can include an

| ndUsthputer03 mbarad:komncxi:ltdetodrct en®villGAn-leumyalde, Molatike/non-volatile

Ch | Ar t d .l E
corgf A eyl T Vot R irile SRR SRR Bove b e R0 for
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bus. al K Me PCl
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disk52@f. g ,BEHopBOdisk™),. add pptical & dréve S Sor ré3AMPU R arlkilod wiltbhg to

o P SR Pt Ak aah eichae L ROV P ISt gicl

me€MPUEEdisiO@R eI 6, hip@bitdas BRkB18,0habpli@l @NHdR22 are each
vol atil e nedi a, renovabl e and non-renovabl e nedi a.

conggetecior sypBIOYs BUeby onelonBer debrpedivintariagrsBh e Altetantivelyn hard

disk Bvd S’l%”in@ eYi@ hﬁk lakige mnﬁ{ﬂopu% afik %ﬁvé 0o, E&ﬁéﬁted to the
menory 0; and/ non-vol atil e menory, Suc
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ot S8 Bitts SHEHETh5Rirted cobitor AT M e pirbsdon volatte
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for PP & Ao PS PR RO B UFES A Tepetle magheti
disk 5D® dhdifdﬁ{oy/alﬁé optical ables240it A ghpRE AR ARe BihbytyPRYT BoBShGN

Hﬁ)g Lng uni t 504,
readabl 1a w 1ch can store data that is accessible by a computer, such as magnetic

cassettes or other magnetic storage devices, flash memory cards, CD-ROM, digital versatile
disks (DVD) or other optical storage, random access memories (RAM), read only memories
(ROM), electrically erasable programmable read-only memory (EEPROM), and the like, can

also be utilized to implement the example computing system and environment.

Any number of program modules can be stored on hard disk 516, magnetic disk 520,
optical disk 524, ROM 512, and/or RAM 510, including by way of example, operating
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Comput er 502 may al so i ncl ude ot her

renovabl e/ non-renovabl e, volatil e/ non-volatile
woanpuwoes1 st orage nedi a. By way of exanpl e, Fl &URES2005/027202

illustrates hard di sk drive 516 for reading from and
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vin iy ok Reron ST ey 1 BHEPADE SOhyeY B naseted by
othbPidterfadethnt ®uDMARKResORich 694 pdlRkpdry 4amé bort, or 8 RAFVERAIAERH bus

é@at ot her types of conputer readable nedi a whi ch can
(Ulore data that is accessible by a conputer, such as
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e e e e S
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[ anl,y.menorie |l ectrical Ly erasab
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a 16N ' 1308nd RN 501 Rput

TR GROLAR) PR Ry Aac QBTG NN By 3L
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When implemented in a LAN networking environment, computer 502 is connected to

local area network 550 via network interface or adapter 554. When implemented in a WAN
networking environment, computer 502 typically includes modem 556 or other means for
establishing communications over wide area network 552. Modem 556, which can be

internal or external to computer 502, can be connected to system bus 508 via I/O
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scanner, and/or the |ike. These and other input

devi ces are connected to processing unit 504 via
wonporobst put i nterfaces 540 that are coupl ed POTAE3H06/027202

bus 508, but nmay be connected by other interface and

bus structures, such as a parallel port, ganme port, or
interfages 3A0ros athesapprepriatsusechysBB)s. I b beppB:gatedrthad ﬂtweiﬂustrated
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compmﬁama&c@vare@f qt¢. derperfoming pariigdargsiieoiowptement particular
ab{ﬁ%%?%ﬁnﬁ? ed i 1§£alﬁ;t§ﬁ f%{e}? \%%a:ﬁ% Ar#giﬁe ?r ron men!1e s mag s C?mbmed or
dissiiptedsis denmee 0t waliotoerhlmalirhends: ea net wor k 550 vi a net wor k

interface or adapter 554. \Wen inplenmented in a WAN
net R8IRPRGRAYeT it fodelesand teshnigaes m%yd?ecséqr«rd}pn or transmitted

acﬂowoﬁﬁqmmpﬁéﬁreﬁaab@ H&dia. Efbutdr Qéadglﬁg %hla%m ﬂsga é/

comuni cati ons over w de area network

avgfisblepnediphasean he egopsed bt 2 eomnutonaBy vey eﬁwm alsmpt ligyitation,
coﬁiﬁut@ﬂ@aﬂﬁﬁfe%dﬁaomiy Snfisd “b%m%gér é’tbﬁgé 1[11%19’t ﬁ‘[glf‘@&ﬁﬁmg%&lons

or ot her appropriate nmechanr sns

nﬁ@ypre0|ated that the |IIustrated netmork connectlons
are, | e and t hat. means_ of establlshlng
| eastOBRers ’Eﬁi ep H‘Péatﬂéf"%ge‘é’l’?"’@&ﬁ?&uf“é‘i‘%’a 2“%19&11

rethév@ble aqmdtaan@m{emeadn arly'm@hdHEdr WA K& 8oyeray étf)ﬂ@é@ﬂhfonﬁh’tﬁﬁ such
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as RoTaRpiteE Aeadalle msEutions, BTyt PRI GHpS pléﬂrthﬂa@lzta §omputer
stoRdpe ﬁﬁe@ﬁﬁn&lﬁ&% a5k is i¥BNmis B! I@Aﬁj ROM, BEEPROVL SRR BRI ry or other

stora devi ce. of nple ‘renot e appl I cati’on
meﬁr}qg}g %BCPég(Pl{fedlgltal versatlle disks (DVD) or other optical storage,

magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices,
or any other medium which can be used to store the desired information and which can be

accessed by a computer.

“Communication media” typically embodies computer readable instructions, data
structures, program modules, or other data in a modulated data signal, such as carrier wave or

other transport mechanism. Communication media also includes any information delivery
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on a nenory device of renote conputer 548. For

pur poses of illustration, applications or prograns and
wotherooessecut abl e program conponents such as t ReET/US2005/027202

operating systemare illustrated herein as discrete

bl ocks, although it is recognized that such prograns
mediad Th@twpn fmndlated ditel sigaal” maams o gignelitha dag onedir irfose efiits

T
o0 SO R BB 10 B SR ffop eBif. ase
notimiing cexampra ohlyuonmmudidagion madia iretides wuebmediy suvh as a wired

net&'8ﬁ‘p(t5td é)glge@ﬁ%chor% Eig q?{sg%edgaosgl%lgXtaézgus‘uc,oRﬁ 1nfrared, and
othaﬁdiuéléss mediae (ﬂm&ﬁindnynsmfanp of theswve mmﬁsbencﬂud@ﬂ mlhhethe scope of
devi c GEn rally, program nodul es include routines,
cmﬁﬁwﬁf blegisdiact s conponents data structures, etc.
for Raéfefl&rﬁys Beenide' gu g{ouftﬁglgﬁecﬁfcaﬁaﬂoéoeaﬁ@émbodlment » g
particular abstract ta types. Typically,
empodimentsoa 4t gxagiplet dmévognmyt”amamd thase pwﬁyulm@eem’obd fratiire,
stni)cncur%i of Eﬂe{r?clﬂétﬁgc ?sﬁmﬁﬁc?e'd 3 Q lé c}ﬁ% g&{n%ﬂtﬁ Qsteﬁt 1n tion.
on of ese no es and tec n|q e
Thss, osagel ouch phihsea msayiréfee nage tlnals jusioome efrxbmhnwﬁt dimntpemmre, the
desg{llg Cdilafg% ICS, S%%Lll‘é? z%%:%e gcasgl?a lebSe ch%ggl%d %’laarlllg St 11tat%2e¥ 1‘%1an§§;r in
onmmyn@éem&@hnkmw and not limtation, conputer readable
nedla na conprlse "conputer storage nedi a" and

" coRRtitiitediin GiegelgEant art may ggsagitce hovwqver, b thedeyention may be
précﬁ@eldtmautvahla 3} hofe &Rk eaﬁwétarsl it & ﬁé}gﬁé?ﬁo%s GBS uRes
renovab |a|rrpe nted i n any net
mapegsiglinee. o@wﬂfeé; instapegsagell bfownrstroetpngs, irenaursess hr epsrationpleve not
beén g?\g Lledés%eﬁlﬁ?&ét pﬁ‘lereﬂ%o%v(ﬁ{l B%Sﬁéi{&a%%ec%r oqgﬂe%ﬂqzentlon

or ot her

I n CWhﬂe Sxan@lé emﬁodhﬁénté bl afpﬁli’cah&ls o?ﬁMpré%@M m\%ﬁﬁ’Mve been

ash r. ot her t echnol ogy
ﬂhbTF@tP‘l ad i;oéﬁrﬁ’a it i tfabeswm(sm%}habﬁhe atVﬁ%tronqutélapted to the precise

cofipRfHEE and RYIREds AeeABSRILLRS  VAIREINMRbAificitRRE chiRSE @hd Fariations
di sk storage or other magnetic storage devi ces, or an

apRsere o thesgisliibedn the 2 ary be madeld thenrmngameent inpeigian, padidetails of
thd rHétﬁHcﬁ%ﬁd SRteRldds ‘ﬁﬁ' ﬁ&e%&eﬁﬁoﬂ&%@@ﬁrgﬁ vsﬂthﬁﬁ’m%gﬁrﬁﬁg from the
Conmruni cati on nmedira" typically enbodi es conput
scqpe afiip claimesinyentioh.ons, data structures, program
nodul es, or ot her data in a nodul ated data si gnal ,
such as carrier wave or other transport mechani sm
Communi cation nedia al so includes any infornmation
del i verynedi a. The term "nodul ated data signal" means
a signal that has one or nore of its characteristics
set or changed in such a manner as to encode
information in the signal. As a non-limting exanple
only, comrunication nmedia includes wired nedia such as
a wred
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network or direct-wired connection, and wireless nedia

such as acoustic, RF, infrared, and other wreless
worai70013onbi nati ons of any of the above are aPe©/US2005/027202

i ncluded within the scope of conputer readabl e nedi a.

Ref erence has been made throughout this specification

to Yev¥S embodi ment , " "an enbodi ment," or "an exanpl e

enbodi ment" neaning that a particul ar descri bed
wHaeRklaiged ist ructure, or characteristic is included in

at | east one enbodi rent of the present invention.

Thus, usagamgftersiipleniphted ¥Rthod Bt sERfigY arl i@putRiHHut (140) request to

ﬁ#.ust onetherrbo ijrent.. Furthernore, the descri bed
2 IR $y5ieRls thedpetiQd GoPPESINgy  characteristics may be
COniitigeifor Bn B0Weqitkt abl € manner in one or nore
enbodi nents. One skilled in the relevant art may
r ecUEfiTZeNS WbthRerdhe UQ Frguiest as seigiated ibyan fgdpxing subsystem,
whiteR@hd inlsking fuBQtenPB o GEatd B BAQ uskd'® pePBih b Word&hith bfa
or with other nethods, resources, materials, etc. In
docyperiyset; 484 ances, wel | known structures, resources, or
OPefeadihO iR TRAEGuEPLt 187 SRR PPorifve AP IGL AL | |
msrgl y]l ?o avol guobscurlsn%&gségg%t s?feg(f {T%m |ﬂ%gﬁ%?§h&éﬁng
subgystane gangestnd the BQeatiestent s and appl i cations of the
present invention have been illustrated and descri bed,
it 3s tonenditdesrelapRd aibiRt cdnlifising SEBLIVRE sbidi
llimted to the preci se'conf(i:gurgtnlgon agg&rsgrzdéﬁg%ggomque“
at hghsprioripergspomeive to deggrmining thas dier /@ saguesh was génaratreldhy aanothponent
th¥ehirfth HasxiAPRsHIm [ 0 those skilled in the art may be
° made I n thelﬁgrrangerrent, operation, and details of the
met hods and systens of the present invention disclosed
her®i n vibe Bsitftodpd shaime il ndrereingm Lheequest ganerstedtin eesponse e
seatdR Y&kt Medrb AN Erylsibsgbiah TRSisisen i jori
corrgdl}t er % npl errerﬁ%g rr}r,est%sg(}%or lss'(g?]n iairﬁlélgl?ﬁnomy'
i nput/output (1/0Q) request to a filing system the
method CARpreTRad g clayp | twherginragl/ Qureqngsteenetsitrdsn response to
rea8iftf £ 060uicRBtoWREAdRREd 1 BEneldidd HyqAY! fé%ﬁ] ated by
angi ndexi ngosubsyst elmIg v?,her et|{n tﬁgéxﬁ eQ%ﬁ%g{s'ubsystem
isdio create an index used to performa word search of
a dbcu mghod of flgina & iebeist A 1oyt experatad imrespanae to writing
datPinkdthé index RRAGEIY By i1 iﬂfe&%ﬁ S t hat an i ndexing
subsystem generated the |/ O request. 2. The nethod of
laim1l t i si n el ectivel ending the 1/0
?e% (Tst lélgne eord o%glgtpnrl I1 %VIher(?:’ainsprioritiesI c\::m bg asssignetli togI/O requests on a

per-thread basis.

7. The method of claim 1 further comprising assigning central processing unit

(CPU) tasks generated by the indexing subsystem as low priority CPU tasks.

8. One or more computer-readable media having thereon instructions that when

executed by a computer implement the method of claim 1.

9. A computer-implemented method for indexing a document, the method

comprising:
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at high priority responsive to determning that the FO
request was generated by a conponent other than the
wonadewomgi subsystem 3. The nethod of claim1l wROBUSRWS/027202
an I/ O request generated in response to a search
request is generated by a query subsystemand is sent
at lepdjhg pmitept pf a/docymentifeonmafile sesterh ugihgpn dr novhe tost pricety
: ﬁ%sf erated in response to reading a
ng%%ﬁﬁg :%qﬁggindexed i's generated by the indexing
subsyttapwdads Fore thestohteot; afd cl ai m 1 wherein an 1/0
re t LN se. 10 L dat.a .] the
| mchigithe BE BB ol i BE OB R bl ol By Vet
method of claim 1l wherein priorities can be assigned
to 10.0 rihguesthosl afielagm fdurtheheamaptisingsogverting thideontet togdain text.
of claim1 further conprising assigning centra
pr ogessi - o0 .
B Doy ot o 2 Ik o1 B PR R RFIg i rRa W ot
breglgngproesss.r eadabl e medi a havi ng thereon instructions
t hat when executed by a conputer inplenent the nethod
of ¢l ai Mubm el R BAER :
_indexing a J%gﬂﬁgﬁﬁgﬁ?hgkﬁ%?@%q co(ﬁ?¥g?kggggg%%ﬁ§OMMBd
with 9 efrinotg flova Paeréty retital proenssing it P8 dasksn usi ng one or
nmore low priority input/output (1/0 requests;

extract iTg Mol o titrea PRt fidbx is%@l@ctﬁkﬁ{)&c% etdhﬁmg one or
extracted words in an index using one or re | ow

mopsy high prigyity I/ requgsts sasponsive to agmerhgsnpieteddy agiseti m 9
further conprising converting the content to plain

texts. 1Irhe Hhthd@RirlREn 98 whbBinthSonthe hidird /O Q&hu%%‘.g 5REthd B or
erformed using. a wordbreaking grocess. 2. The

IS

mopglf fﬁ FAusYs asperiateOVifihbe anety arsgeneriedby differept thregds of the same

prot&guests are associated with one or nmore low priority
central processing unit (CPU) tasks. 13. The nethod of
clajm9 wherein the index is selectively accessed
usi g orfePeE MAsE ePuH-TeAdakle media having giges instructions that when

exdcRBPBNSE bRt idpRURAYhIRBBLAbLTiY. @ user. 14. The
met hod of c¢laim 13 wherein the one or nore |/0O

reqguests, and the one ar nore |/O requests associ at ed
wi 1Pt he* T o freatepmfadex pecd ip geanshineagne 9f moky dogisenss for one

or 1@ sEladTel WH1A6,8BSsystem comprising:
a file system that supports at least low and high priority input/output (I/O) requests;

a datastore to store one or more documents to be indexed and the index, wherein the
datastore is accessible via the file system; and

an indexing process to read one or more documents from the datastore and to store
data in the index, wherein the indexing processes generates one or more low priority I/O
requests to read the one or more documents from the datastore and generates one or more low

priority I/O requests to store data in the index.

17. The system of claim 16 wherein the indexing process is also to send one or

more high priority I/O requests to the file system in response to a search query that accesses

the index.
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15. One or nore conputer-readabl e nedi a having thereon
i nstructions that when executed by a conputer
wonpl7eest the nmethod of claim9. 16. A syst enPCOD/US2005/027202
create an index used in searching one or nore
docunents for one or nore selected words, the system
co rrk:& is i”ﬁ’hg sysien‘l of elaisy Bt eiar¢ih dte lew priority 3/ateqhiestsire dseawiated

wit B Jiiffte By Bldrle¥ o RREb PR Inil (PR JRUPST D! B e

and the index, wherein the datastore is accessible via
thelQ‘i I é’hsylﬁﬂlmhofahdn a6 wherdmytheopepr owesowt pmiorigaldO osymests and
the one ?lhmorc(f@jérequ%\%s asso%ﬁ{gfi Wl'iﬁlltﬁlediu%g a1t g?ngcaged; 2k gerﬁr?t tﬁjrt%%f of
theeateemocmre low priority 1/0 requests to read the one
nore docunents fromthe datastore and generates one

G

exq@ub@bysscwraplacbrsmptemea‘ehdswwm afrclamré. hi gh priority I/O
requests to the file systemin response to a search
query that accesses the index.18. The system of claim
16 wherein the low priority 1/0O requests are
associated with one or nore low priority central
processing unit (CPU) tasks. 19. The nethod of claim
16 wherein the one or nore low priority I/O requests
and the one or nore I/0O requests associated with the
query are generated by different threads of the sane
process. 20. One or nore conputer-readabl e nedi a
havi ng thereon instructions that when executed by a
conmput er inplenent the system of claim 16.
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