290CT2003 1 System for Indexing Textual and Non-Textual Files Field of the
I nvention 5 The present invention relates to an indexing system and in
particular, to a conputer-based nmethod and system of indexingzqqﬁrzﬂ
searching any files or records of a digital nature, whether textual @h
non-textual, structured or wunstructured, that are stored on any
conputer-readabl e nedi a. 10 Background and Prior Art The conputer is a
useful tool for the storage, processing and retrieval of |arge amounts of
data and informational materials. It is common for nost 15 users to have

i teral |y hundr egbefemir (HAERANGTEktaCRE Non-TREGIPAgLS and
multinedia file net worked to
ot her conputers to enable file-sharing. Furthernore, nany universal
resource |ocators (liRLs) available on the Internet point to a vast nunber
of files arfdeidofdhednventionvail able to the conputer users for use 20 or can
be downlkoaded. In particular, there is now a rapidly growi ng vol une of
non-textual nultinedia files. Such files nake conventional indexing

met hods di ffHe prdseh® invesfionirblatéd td anUnekiag sgstem, TAR) aflpaRicull, ®f 4 or dabl e
scanners and digital 25 caneras, and the grow ng popularity of MP3 audio
files, furtdoenpdteebesedmethed@ndosysiemi efdosiexigg apstsaarching amrfiles or

significantly si i_fy.and speed he rocess of, i pdexi and, sear chi ng
of “Lext ual "HRIASoRt Aetidial refifeu diether sRUaF BF ol exlian et of
conputers (Jisbuctirbd! hah@fe W@d@ﬁ%ﬁ%rﬁﬂﬂ@ﬁ@addﬂ% mddig gi gabyte hard
drives in them Many of the files can belong to 30 nultiple categories of

cl assi fil0cat i on. Hence, the strict hierarchical files- _ _

\é\ll ghIOrC]::rfgl) o Lt"p n-é(‘l_ln ?rArFtructure of PC systens presenting itself as a

The computer is a useful tool for the storage, processing and retrieval of

large amounts of data and informational materials. It is common for most
15 users to have literally hundreds if not thousands of documents,

spreadsheets and multimedia files on their local computer systerﬁ, and

probably networked to other computers tg enable file-sharing. Furthermore,

many universal resource locators (URLs) available on the Internet point to a

vast number of files and information available to the computer users for use
20  or can be downloaded.

In particular, there is now a rapidly growing volume of non-textual
multimedia files. Such files make conventional indexing methods difficult to

use, if can be used at all. The advent of affordable scanners and digital

25 cameras, and the growing popularity of MP3 audio files, further fuels the
need for an indexing system that can significantly simplify and speed up the
process of indexing and searching of textual and non-textual computer files.

In the case of personal computers (PCs), it is not uncommon now to have
multiple gigabyte hard drives in them. Many of the files can belong to

.30  multiple categories of classification. Hence, the strict hierarchical files-
within-folders-within-folder structure of PC systems presenting itself as a



2 passive ineffective filing and indexi ng nmechanismstill requires conputer
users to do all the work in organising the files, and renmenbering mninmally
the highlights if not the content of those files, the names givenZ®0{l fii}e
files and where they are stored. 5 One way to overcone this retrieval
problemis to give each stored file a | e@g descriptive nane, and then
provide the user with a list of file names from which to choose. One

mani festation of this nethod is the Wndows Explorer programsupplied in
M crosof t ' spasisivioinefieptivatfiing @ indexirenmeckiainesm Idillgrecesrea tcomaputer ew of
the drive's hierarchical structure and for_the selecte directory, a
isting of usarsite soral the Wols iy gRaising the fies, Aad Fermemberingemimaliback of

havi ng t he : nkd 3 L ke'eS | hght s based
o) e B ol Py UGN, 18038 B8 e o MGt Al - oo
so | arge, aard] whereihelyeareastorddr ectories so many, that it is 15 difficult
and ti consumng for a user to locate a desired file. Again, the wuser
nmust bevable to recall the nane of the file and where it is being stored.

For textual g@qt d SO : ts,

| BM's Lot usoe‘gr r§ %{%e?ﬁ ?@rﬁﬁgm’@?ﬁfﬁ%&e g géts{ijt%’r.%\),:\ilpfﬁé’% Hﬁ@@ and 20
st andard ASfadcriptivé naniestand tHemsprovive theanserf with d ket ofr ilermames from
applications in use today that_usually require an indexing process to

i ndex ever yWhigh do ichoosOne Mantiestatior el Shisdpethodiia dhe Mindews fomderer The
e o ot _ o S . ! f
hese. wor dS"Ratm sqbEd, il BercRE S vIRAORs "SrBihg] Sfvirdrnedty wiigh | 00° ©

that tH@se gives acteervicwiof ¢he 2pivear hierarchizal siractdre amenfos thbewledteds. Many
of these i gcgexi ng processes rﬁﬁui re preparat O{eiy pr.ocedur es. and
pE &l

pr e- pr ocessEEHYFYded i lislingo paflesy JInfertapatedy. t Hus amethrchthasatie t o .
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pointers built for i dexeFI words,in the del
names may be so lar

ted
ge, and the number o delrectories $0 many, that it is
15 difficult and time consuming for a user to locate a desired file. Again, the

user must be able to recall the name of the file and where it is being stored.

For textual documents, for example, Microsoft's Word (.doc) documents,
IBM’'s Lotus WordPro (.lwp) files, Borland’'s WordPerfect (.wp) files and
20 standard ASClHl text (.txt) files, there are full text retrieval applications in
use today that usually require an indexing process to index every word in
the documents except specified ‘noise’ words. The indices built will have
the indexed words and pointers to the locations of these words within the
indexed documents. It is not surprising to find that these indices are often
25 [larger than the documents themselves. Many of these indexing processes
require preparatory procedures and pre-processes to define noise words, to
prepare the documents and to demarcate the sections within for proper
indexing and are thus beyond the grasp and time of most laymen. When an
indexed document is deleted, it would usually require an “un-indexing”
30 process to remove all indices’ pointers built for indexed words in the deleted

document. Likewise, when a document’s content is modified, it would also



docunent. Likew se, when a docunent's content is nodified, it would al so
290CT2003 3 need a re-indexing process to rebuild those indices. In many
cases, it involves removing the indices followed by a new i ndg% g 2003
process, as words m ght have been del eted, new words added, and existing
word positions shifted. This is to prevwedt erroneous results, |ike
pointing to the 5 wong word, when being searched on and retrieved.

However, nost users searching for a needed docunent are not really

concer ned wiedd evee-jndeodry processi ® irebuiletrdseuingiides. buh mapypldagessé#s search
wor ds based on key areags ﬂr jtens ?f i nterest that, the docunment covers. 10
Wt h regar dVBVASHETRRING, the; indices; {ollowed f¥ed MRINNABKIBICBFRAESS: ARd

difficult ' thei ., diue r | of any
Verbose |t P itht FRRE, BEST Riofl, ek fcHasCEGNA, 3R, EXBbdo WS o'F
etc.), di gpasifionseshiftédndhis istes pralendictatols MEsultsWike Pbimihg tottheam ng

I mages (.MPG AVI, etc.), marketing brochures (.PDF, .TlIF, etc.),

present & i oHrGNg werd,1when peing pegrched ©n and seksigied e Howevex| most users etc. ),

etc. One cq net : i i ' ' e | e use of
t hunbnai | s. igrr!rlgﬁafpf)g nae%gf egjc(gcfgé@ﬁ %%{Man?grr{é)g?%é‘&\?%ﬁé%hga%%’éerg?'fégr?nal

i mges. A sthatininathetdosupmnsit| suensldliguseasaaset wiordy based lon lesearcher the 20
required i mage. Such visual scan nust be carried out sequentially, screen

by screen Qfdteins etindereshipalithe gdpeyrient €ovess be rather time consuming, as
the building of and displaying of thunbnails takes tine, especially when
t housands of inages are involved. 25 For still imges, there are al so

sophi stli0catWithmeghntit cevedxopaidiles) if iddandédd/mucheno® complexexrididificuthape and
| ocation of opjects in the inage - QFJer‘y By I nmage Content) and

(e.g. QBIC
these attriBuiidexathesgshecause af iieif fvarsityranchihfif dack obianyeverboseone
di sadvant a f et t e IAEensi ve,
require a gg?r%%le "b/\ni%ﬁﬁspﬁi' ?Qﬁ%‘. ?fé%“bré%o%’-eapﬁééﬁ'ﬁﬂgg%ﬁt ent’ ’t(%“:b%%u ed as
t he sear chidigitalerquoading wf masical picved OMP3IotWAWagk.), streaming images
(.MPG, .AVI, etc.), marketing brochures (.PDF, .TIF, etc.), presentation files
15 (.PPT, .PRZ, etc.), spreadsheets (.XLS, .123, etc.), etc.

One common method, particularly suited for still images, is the use of
thumbnails. Thumbnails are scaled down representations of the original
images. A screen of thumbnails enables the user to visually scan for the

20 required image. Such visual scan must be carried out sequentially, screen
by screen and directory by directory. It can be rather time consuming, as
the building of and displaying of thumbnails takes time, especially when
thousands of images are involved.

25 For still images, there are also sophisticated methods developed to identify
the colour, texture, shape and location of objects in the image (e.g. QBIC -
Query By Image Content) and these attributes are used for subsequent
matching and retrieval. Some disadvantages of these methods are that
they are very CPU intensive, require a sample with the required “look-alike”

30 content to be used as the searching template or pattern and do not always
produce accurate results.



produce accurate results. 290CT2003 4 The nore common i ndexi ng nmet hod in
use today, especially for non-textual files, involves the manual

i nspection of the files, for exanple an image, and manually aspq@Qi 2]
descriptive keywords as annotation to describe the 5 content, nature,
characteristics, constitution or attributdes of the file. This is a manual
form of content-based I ndexi ng. These descriptive keyword strings are
usual ly stored together with the image files as annotations, often into a
dat abase or sone pr oprietary indexing or file rranagerrent system This
makes the fj ohY%n8S8 : t hr ough
the proprie iz;ry sy ogﬁﬁltoh 9 %@hgﬂﬁnsggg P\gb%] f&gﬁtﬁrgge aI
strings ar eﬂlesumbbwesndexmlwugbmziet:ﬁuﬁofméﬁt@ssﬁﬁres(bmme@mdmarget l:-aneval but
unlike full-text retrieval, these indices point to the |ocation of the
files (inst @@auaﬂy vﬁﬁ’S@'W tdﬁ&@rrph‘ee fheywprds sk apiptedioantdescebe i theeasy

enough 1" Eakal BT SIRSRTL RiRion 8 SEARLERS e menenrege (for

I mages and RESs ( audi

recordi ngS)aomatnaaﬂ fbfrﬁr of mmt-meumm)ng)rmesénd@smpwé kdywdrde above.
It is as concise and as accurate as the user (the catal oguer or indexer)

wants it toStiags aie usHally sigrethteasthariwille thooimagefilgs ast annaiations, oftgn i t

usual | y doe t ywor ds
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t h d
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I s consi st erﬁthevalsbdt unfite allistext estrievals thdve imalm"estpometmmuodduen dfeywor ds
t hat have been_used for specific attributes to ensure consistency 30 in

annot ati ng Hyedfles (iaataadofwprde yikin theddile).eval using the right (sane)

15 Keyword annotation is easy enough for most laymen. One uses keywords
to describe what one sees (for images and video streams) or knows or
hears (for songs or audio recordings) or read (for textual documents) or a
mixture of all the above. It is as concise and as accurate as the user (the
cataloguer or indexer) wants it to be. The main advantage of keyword

20 annotation is that it usually does not require any tedious preparatory works
and that keywords can be defined and indexing performed real-time.

However, it requires the repeated keying of these keywords for files that
have some similar content, subjects, nature, characteristics, constitution or
25  attributes (hereafter all simply termed as “attributes™). For example, every
digital photograph of Henrietta would be annotated with at least the
keyword “Henrietta” (or the equivalent, such as “Henrie” or “Rita”, as long
as it is consistently used). It also requires the user to remember the
keywords that have been used for specific attributes to ensure consistency
30 in annotating and to ensure subsequent retrieval using the right (same)



2 9 001 2003 5 keyword. For exanple, using "Henrie" as a search te ||
not retrieve image files annotated with "Rita" or "I—|enrietta"29:@§) d
typi ng means greater chance of typing errors. This nmeans that 5 the
affected file will not be retrieved usi ng_}the i nt ended keyword

("Henrietta") unless the sane typing err ("Henritta") is repeated
(purposely or accidentally) during searching. Al so, over the course of

time, inconsistent _use of keywards,wl.l,appear (though npot del|berately)
usual 1y DGTE:  EPRExampl UGS HEnge” 3858 esken TS0 gl inet Teke Ve L o
usage ("girimady filefianhet Wa eyt alik isttd”” B- Day" or "Birthday") or
abbr evi at ed tagyn%egﬁrnslﬁgér%d " i*lgga Sgﬁ%bilc%[e") and ot hers. Using 'bike'
to search will not retrieve images annotated with "bicycle" keyword.

Oten, over_a period of time, it is tough for the user 1o renenber the many
15 keywor dsREPRAICAYRING: E1PATS Gropls” S11va o iings elots- ThisgBenps that
consi st ent | I | f1b- WSiBT N4 1 hs tiSe f a Lddqed as it
i's even%norﬂeﬁediﬁe?(t:u tﬁlbf ﬁﬁoﬁggut\s!%r@ﬂgvgéeq e‘tflﬁhﬁeﬂ\?\%awt%ﬁﬁéoq at'i onéﬂlgeymrds
have been aSHegrieta”)uniadsathelsanisy typirgeesor Ohlenrittialris repedted dpeposey0 Sone

applications att t artificial jintel]igence and dictionary su rt

D oda 1 o i ringctbrahiao: blsse pushnecoss of TRt eI,
defining k r-dSka S ] ' bi s cess.
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retrieval of docunents). .Thesayru upport | ntrodyces an expandgd 1, st of
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i n the systamotatedwidh Gutydebkeyword.

Often, over a period of time, it is tough for the user to remember the many

15 keywords that have been used to annotate files and to use it consistently. {n
a multi-users environment, this is further amplified as it is even more difficult
for one user to determine what annotation keywords have been assigned
previously by others. One resort is to guess.

20 Some applications attempt artificial intelligence and dictionary support
methods to overcome the tenses and typographical-error problems when
defining keywords - all slowing down the indexing and searching process.
Other applications introduced thesaurus support, such as in U.S. Pat. No.
4,384,329 and 5,926,811 (although these 2 patents are intended for text-

25 retrieval of documents). Thesaurus support introduces an expanded list of
keywords for use during the search. The disadvantage is that this results in
an even longer processing time and a longer expansive list of retrieved
files, compounded by the ever-increasing explosion of documents and files
in the system.

30



6 Anot her disadvantage of the keyword annotation nethod is that to change a
keyword from"Rita" to "Henrietta", every file previously annot &®a8CMih
the keyword "Rita" nust be retrieved and re-annotated with "Henrietta". I|f
this is not done, using "Henrietta" to search will not retrieve previous

| mages 5 annotated with the "Rita" key\/\mﬁj’(both nanes referring to the
same person). The same would also apply if one deci ded to drop "Rita" as a

search key a". nust be

file d h
o eves) RS Yehlact N8 kBhErd bilarblivn HRIERE etk n R afc,

full -text igelgrdradiromMRigeas CRepRbRST Ie@eléﬁﬁre [5r‘évrd€r§ aRsothteRfiwithithg the
sane | anguage of the indexed documents or keywor annot ation nethod, the

annot at ed kkgyvoord ‘Eila” ipaust rbeareyrevadgambze-ammmatetd with (Hepgettaralf thisdssane
keyword in t an same langﬁsg Eﬂ? sed ?Fjﬂ If [iteria.subsequ ently
Hence, di gi Y& 9PHEg&SGk elinlq sealeh wi GG PreVIgs ¢

| anguages, affotBfM Wit &Rl “FRata® heiwiirg tbﬂﬂgqﬁ’&ﬁe?yre‘férﬁﬁp td MHExs48e et hods.
A set of images, once annotated |s no |onger |anguage- fransparent. A

Frenchrman cpenson). u§beasamerkuld\mreb @pphe ifi eme ctemdedoro fdomp P@ieg asi anges
because soneone hl? 8exed thﬁﬁqe L ma Sd ush'leih 3( d,. dog b 20 What
Is really n%%EHQB %yv&or | n(ﬁvgryi‘ PP{'9 i"H % eMr(? t@clﬂ‘H &t
textual andretgevdEBhd He Ré)}\@&dtrgﬁ{o\,@aercone many of the above nenti oned
problems of the prior art while retaining the sinplicity of keyword

annot at i on met hod. 25 Sunmary of the Invention It is an object of the
present o] rovid facili for users to easily. ind conput er
G o taid 1 EEho{ReReMbeHoRh Rl HF ek iffex el e sRRER g tBVR et Uy a.
or a CO”b' nBé'é]fbcrﬁe?i iRAig the Q‘a'nﬁ@ﬂaﬁ@\ihd%edfﬁﬁ@xﬁﬂexéﬁaﬂﬁélﬁﬁent%nd:dret ri eved
accurately, quickly and efficientl
keyword annotation method, the annotated keyword can be in any language
but it requires that the same keyword in that same language be used as
“search criteria subsequently. Hence, digital images or most non-textual files
15 that transcend languages, are now limited to only one language by these
indexing methods. A set of images, once annotated is no longer {anguage-
transparent. A Frenchman cannot use a French word of “chien” to look for

“dog” images because someone had indexed those images using the

keyword “dog”.

20
What is really needed is a single facility of indexing (and searching) of
textual and non-textual files that overcome many of the above mentioned
problems of the prior art while retaining the simplicity of keyword annotation
method.

25

Summary of the Invention

It is an object of the present invention to provide a facility for users to easily
index computer digital files, whether textual, non-textual, structured,

30 unstructured, or a combination, so that the files can be indexed, searched
and retrieved accurately, quickly and efficiently.



290CT2003 7 It is a further object of the present invention to provide a
facility whereby a |ist of already defined attribute keywords ¢ % ?e
provided to users to index and to search on wi thout resorting Z§ &uggging
or introducing new keyword 5 of simlarly neaning. It is a further object
of the present invention to provide a fadi1ity for users to wuse different

| anguages provided to index and to search on the sane collection of
conputer digital files at the sane period of tine. 10 It is a related

obj ect of the present invention to overcone many of the nentioned problens
of the priogart | el | L Ci f: X | n the
keywor d anﬂé#g%ﬁgﬁﬂﬁtgﬁgg¥8Lﬁ#¥ﬁg%gﬁbﬁggﬁgbgﬁ%¥”§H9§E€EE%EP3?]ﬁy %vention

wi || becondistppaiready fdefined atvibtteRepvbes @&in béd prividedtawsegs tairdiexnsui ng
description. According to a first aspect of the invention, the invention
provi des a ¥ydiegparchron MEhPHHEBSRND IO BUATRING OF iRrREUGHY nevpkepgvord

conpri sizng s ﬁgﬁ devi ce capable of storing a plurality of
corrputer5 fi‘?feg'%ﬁ)lrgr[?g@%r Swherein 20 each conputer file or record is

identifiable by one or nore attributes; a first collection of information

including a series of attributes of the conputer files or records by which
sai d conputléis aifughernpbjeeteithe Riesentdarentianats rrovigdeya sacilitydehysersitoect i on
of informatj i [ i : Ci | o] C that is
bei ng i ndoit At a s BRofidéd 1RNdeRTEA 16 seadnoby HETRAe " e

for 1inki ngedlieetioniof computertdigital ditemnat theldaeed perodbf timeor mation with
specific attributes in the first collection of information to identify the
presené@ or absence of an attribute in each conputer file or record being

i ndexed. 30 r 'a'??dt : ﬁﬁ% t; el | Q8 Jfipant i on

provi des a Itﬁ@ef%ggl 0 idrﬁl)&%}isﬁ;ﬂ{aédgo @gt'?‘génnto Edo%ﬁfeedrrﬁgirpé@?odr records in

a data 2 9 @ENti@AEB problems of the prior art while retaining the simplicity of and
improving on the keyword annotation method. Further objects and
advantages of my invention will become apparent from a consideration of

15 the drawings and ensuing description.

According to a first aspect of the invention, the invention provides a system
for the indexing of computer files or records, comprising a data storage
device capable of storing a plurality of computer files or records wherein
20 each computer file or record is identifiable by one or more attributes; a first
collection of information including a series of attributes of the computer files
or records by which said computer files or records are identifiable; and a
second collection of information including entries for each computer file or
record that is being indexed; characterised in that the system comprises
25 linking means for linking the entries in the second collection of information
with specific attributes in the first collection of information to identify the
presence or absence of an attribute in each computer file or record being

indexed.

30 According to a second aspect of the invention, the invention provides a
method of indexing a collection of computer files or records in a data



8 storage device, each conputer file or record being identifiable by one or
nore attributes, conprising the steps of maintaining a first coll Z(@tqﬁnm&f
information including a series of attributes of the conmputer file$~o
records by which said conputer files or records are identifiable and a
second 5 collection of information including entries for each conputer file
or record that is being indexed; providing |linking neans for |inking the
entries in the second collection of informatjion with sﬁecific attri butes

in the firsBlOFae¢ &avicen eash ¢omBYighLil® Prtrecordehengyidentifighle yneBe & absence
of an attri r (g r - hel Lad .10
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met hod of i imdernatiprainchiding & series§ ofcatiibuites of ithesomputeciied vrirecarddat a

st orage dev'bce, each ,congut er file or record being _identifiable by one or
more attri bRY e¥hichoapidi omputareliles epis regords; arealdantifjabler apdia 89088t i on of
15 i nf orgrat | ; . cof | £ Lot on: | di I nput
nmeans fo%mabﬁlgbecﬁllaﬂ ogfdiI [ ne,'og]ellnte:f(?:"tangﬁg?@'re sn@é?ﬁa gﬁ t%o(e?npd"'e@g:(rﬁréptg |+ gg“%?

attributes that is heirig irrlexed] preidiog lihkingtvnesns fier Krikimyitiss ehtriegsinather ecor ds
are identifiable; rovi di ng di splay _nmeans _for the description of,
attributes PecanfbceligationQfjinformation Withcspecificratiriurtes inmthe fishcaleetion ect f or

use all def bf‘?rﬁ?ﬁhétriér?%‘? 'ntw ?N% N bl # Qgéé}ﬂ:e”&agﬁ at }ddté'lfn egfent s of
information 1 n e second col1ection, eac segnent of inrormation defining
t he presenceomputdrsieoeredord beefg inddxedittribute to the attributes of the
first collection; wherein the second collection includes |ocation pointers

pointing'to the location of the indexed conputer file or record. 25 It

will be conxephiifg te Betmanakbest dPIeiiRGedtdh, ke hiveRloh okl detal
by reference to thhe acconpanylng draw ngs that 1llustrate one enbodi nent
of the invemwthot ofeindieking eocollestiondefx computercliepuoreredortiesin @hdata

par i cul ari Ly, ofe el nISmANE: S of Shabe b asg hbRbAde 5y 836 &° P

more attributes, comprising the steps of maintaining a first collection of

15 information and a second collection of information; providing an input
means for a user to define, select and/or modify the description of attributes
in the first collection by which the computer files or records are identifiable;
providing display means for the description of attributes in the first collection
such that users can view and select for use all defined attributes; providing

20 linking means to link segments of information in the second collection, each
segment of information defining the presence or absence of a defined
attribute to the attributes of the first collection; wherein the second collection
includes location pointers pointing to the location of the indexed computer
file or record.

25
It will be convenient to hereinafter describe the invention in greater detail by
reference to the accompanying drawings that illustrate one embodiment of
the invention relating to the indexing of computer files. The particularity of
the drawings and the related description is not to be understood as

30 superseding the generality of the broad identification of the invention as

defined by the claims.



30 superseding the generality of the broad identification of the invention
as defined by the clains. 2 9 OCt 2003 9 Brief description of t gn 003
drawings Figure la illustrates several exanples of inplenenting t l%l.%
detail data 5 structure as file or files, and the relative positioning of
fields wthin the MAD file or files. Fi“g%‘re 1 billustrates the MAD detai l

data structure inplenented as sets wthin a file. 10 Figure 1c illustrates
the MAD detail data structure inplenmented as 2 individual files. Figure |
dillustrates the MAD detail data structure as in Figure 1c but 15

I npl ement edg cEiblioh b thsdkwihgy' capability. Figure 2a illustrates a
novel way of using bitmap 1 ndex by reversing its conventional usage. 20

Figure 2b illustrates a novel way of indexing using the exanple in Figure
2a but i ementin he "Sequential Jdentifier Referencing” in i.ng
Cochnt que. B0 caaifes ShEsHEl Pilmplescdl Pl Ghemnd i AT gelicdsta"®
rel ati omshi fif,digle\8€ictor Mes Masd e Aatvedsdhto o fibidarwithilYAke MABt ai |
records, an Attribute Index Definition ("AID') detail record, an |ndexed
Target Fil dilagfildse front-end display screen according to the described

enbodi nent of the invention. Figure 4 is a schematic diagramillustrating
the data-flow of MAD and AID- 30 DS and their relationship during Attribute

Def i ni ti on, FighAeXibhPusfbte3e e MAD dbP (RIS StruchRECHNementéd Rt aétsed
Description of the Preferred Enbodi nent of the Invention
within a file.
10
Figure 1c illustrates the MAD detail data structure implemented as 2

individual files.

Figure 1d illustrates the MAD detail data structure as in Figure 1c but
15 implemented to effect the “sub-view” capability.

Figure 2a illustrates a novel way of using bitmap index by reversing its
conventional usage.

20  Figure 2b illustrates a novel way of indexing using the example in Figure 2a
but implementing the “Sequential Identifier Referencing” indexing

technique.

Figure 3 is a schematic illustration illustrating the relationships between a
25 Master Aftributes Definition (*MAD") detail records, an Attribute Index

Definition (“AID") detail record, an Indexed Target File and the front-end

display screen according to the described embodiment of the invention.

Figure 4 is a schematic diagram illustrating the data-flow of MAD and AID-
30 DS and their relationship during Attribute Definition, Indexing and Searching
processes.



This section describes the structural aspects of the invention. Thlﬁ

I nvention 5 can be inplenented in any devi ce capabl e of executlﬁbﬂ C7 2003
programm ng codes. Some exanples, and not |limting its scope, are nminfrane
conputers, " Unix' workstations and servpi@L PDAs and personal conputers.
The device can be local or renotely connected on a network. The term
"program application" refers to any device or programin which the nethods
10 and principles of this invention, whether in part or in full, are

i npl emented. The term"target file" refers to a conputer file or record

t hat can beD¢tailed &bscription oéthe Prafdese Enmisadigient of the Ineéetign to a t ar get
file that has been i ndexed by the program application. For sinplicity and
clarity, when describing the invention's methods and principles hereafter,
a personal t's

W hdons, _and e pection SRsfies B BlcuiiabREus bE il MU TSHERATR' 10 pose

of illus$traddroibe dmglenented inp@nynﬁ@nd@om;mblle roft exdeutingpproagpamomingf t he
i nvention. The keé ainms of this Invention are to provide an easy neans of
i ndexi ng X9das @Hﬁzh@ﬁﬁj“@'éﬁp@@ noY dignitng itecBeRRe. aRke t BVANIEITR8 e nany

of e TentdpABtheRt QT kst fiSnP e soflehs, FBAS it ASbRuEcruial | o ng

t he enbedding or &anno es 'or e Wor ef|n| Ions into

target filHse devibecean die GHdaEroraemlgtmhnfente@soami netwarkdi Tre &ermyvel
linking megns to mainptajn their inter-relationships. This invention

fulfills thpgownhgpﬁgcaé'%r%fsra e TG HEVIGR 08 RFROTRAbHL Which; e deisgs
| nform gl Oland'BRREIE 8P InvEhlion, Whether P baR! dr lﬂr\‘uﬁhﬁlreei?ﬁrﬁlﬁﬁre f&j.er to as

ata st uct re and an ri'bu ndx Definition ereater refer
to as " Al D'Theltaren Yargettiile”aeferhésa conjauter filetoruetomkthabcaen bedadexkd.

| ated with I t |npf t dth - | at hi
Pornt ai ned Tieiterih anoeked BSe e Blers 10 o ser i il dasdtesinndared By ent i on.
In order nohet grdi¥m ‘é%bl’i@tibndeffdrmslfmﬂi&ﬁ{leéﬂl?%ﬁ y! WnaB¥sciihgner

i ndi ces, each keyword IS assigned a unique unchangeabl e 29DCT2003
sequence nungentian’'s posethpds whdn prmcapj;esf i heneadtef,i reedpersopat heOWADt&ﬂata

15 environment running the widely used Microsoft's Windows, and its

hierarchical directory structure are used for the purpose of illustration, and it

is not intended to limit the application of the invention.

The key aims of this invention are to provide an easy means of indexing
20 and searching computer files and records and to overcome many of the
mentioned problems of the prior art. This is achieved by disallowing the
embedding or annotating of attributes or keywords' definitions into target
files, indices or other associated files and providing a novel linking means to
maintain their inter-relationships. This invention fuffills this by using 2
25 collections of data identifiers of key information, namely a Master Attributes
Definition (hereafter, refer to as “MAD"} data structure and an Attribute
Index Definition (hereafter, refer to as “AlD") data structure. These 2 data
structures are created, populated with relevant information, and their inter-
relationships maintained and synchronised by methods and techniques of
30 this invention. In order not to have keyword definitions embedded into any
files or indices, each keyword is assigned a unique unchangeable



structure. It is this nunber (instead of the actual keyword) that is
captured or represented into the leaf indices built into the AS 88t 003
structure for the indexed target files. Each nunber or position is thus
mapped uniquely to a 5 field within the MAD file where the description for
a defined attribute is kept. MAD and AID'hre data structures that may be
mani f ested i ndependently in various fornms. Such forns include database

t abl , tri ithin, M ft' y nd Regi st | tri
1 ndex. (SRREESIUTREET RONRT PSR, s 19 frsk OFUOGH dGoois MARGEATSY {1 o,
or any el Aalde. ff KN UEHAF BRsRad o b GHENIdha) s SHptERC

operating platform (€. g. rari'es on mal nfrane e program
appl i cat i orom repsesantetiVieto thedeehindiced taslt iftol the, AlRodata steudtie tordhsl D dat a

t t . be i d .files. Th s t , th
Whol o dat a IBOFKRA 13705k HIFeb E heRA ScPiars S Tnpepe unGuel K8 o -
W LT e 48 i 12 WAD R Whrol BIGRERAS S 7 o ARiGNAdE okegie NAD

and AlD data structures set out hereafter are terne and AID fil e-set
respectively in their inplenentation as one or nore files. The physi cal

mani f est at i of and AI.D data structures is a.matter , of th rogram
appl i cati orﬁg‘Ddég D38 q’%‘ﬁlg% reggit ‘ﬁt: N2 mapiee egrfr‘fjgp??fg‘?{ﬁ'tygaegendent
on the | ocajdrlisOforMd. Sikh6ARS iREILBE XHitsdsd (BYI&ITBP s CBnifes WitiinVAD and

AID data structures, but on the maintenance of the inter- relationships of
these data Miccoshft's n\Wihdows\Regidtrpl ndiex @ndtiesidn uingext strueturesy indee

i nki t hr | i ndexi hnj que, .25 T, Attrib
pet 1 ni 110 TNAEY Madfep iRt L RBEe T Aiesih nd: st aiaet et of 'one
header set Mé-syofim®! i nfher NRidigtated | QFéﬁatm@d Rafori (850 Mebabs 9ats of

t
information fiélds. There is one detail set for one defined attribute for
t he desi gnamethframeegjothat the psegrasvapplication funst on@WhesDmpleenentad @

2e one. ma, dlesdSitibe dADL AT RS Ryd Bt Cler Bah B3 o e aS Dpgg 2 e o
coul d al so mpre arRe. WhEL IS tesa@gtthé whold/Riata etrbttine Tan28Owiglefknté? as
15 one file, or each field within the data structure can be implemented as
distinct files. The MAD and AID data structures set out hereafter are termed
MAD and AID file-set respectively in their implementation as one or more
files. The physical manifestation of MAD and AID data structures is a matter
of the program application’s design and implementation. This invention is
20 not dependent on the location or on the types of physical implementation of
the MAD and AID data structures, but on the maintenance of the inter-
relationships of these data fields in the MAD and AID data structures to
achieve the linking means through a novel indexing technique.

25 The Master Attribute Definition (MAD)} data structure set
The MAD data structure consists of one header set of control information
fields and one or more detail sets of information fields. There is one detail
set for one defined attribute for the designated category. A user could use
just one MAD file-set to maintain all known classifications and categories of
30 objects and studies as one major designated category, for example, “All
Fishes”. The user could also use one MAD file-set for “Marine Fishes”



category and another MAD file-set for "Freshwater Fishes" category.
Alternatively, the user could sub-categorise "Mrine Fishes" i ntoz gpmw
Fi shes"” category and "Marine Aguarium Fi shes" category, and sub- categorise
"Freshwat er Fishes" into "Tropical Fi sheﬁ and "Col d-water 5 Fi shes"
categories, resulting in four MAD file-setS being used to capture
attributes for four designated categories. This provides sinplicity and

rol cvant t o2edSoebAs ARBURT MAIS hi oo k) “TRBMHell ¥ (FReBbly |
| nf or mat i orAlteFhgtiveNp fhéadgér eala sﬁibtembﬁéﬁsé heBRAE tﬁéhesr"eif-.ﬁ:r “Oedtic VAD- HS)
mai ntains the control information for the designated category. The MAD- HS

as defined Rishery ategyyr and Mearae Basptues Riskes| eatagorynandorsubof

NRDH Mt IGESTRE  FES et bhes o 85 THORRAS Hiphetnendrrblhwaley ™ 9"
cont ai n§ t Irashad ecdteqonBe T redlultimgt nVﬁ)LﬁtMWD?ﬂIee%tg%élﬁngs%adto @:éﬁiulr'é ed in
this MAD file-set for the designated cate%ry, excl ud |n? del et ed

attributes attnb@t%fq;efouhdeﬁgaamecaieg@neaw hésvpravidesosimplicity @ne\bettes new

[l kewtse. asigetof, &7 Pl Ao e %FE’?%%W@#S@Q%" ARgRiCRR I8 o0
category, tdse:le@j_;med&amrgment by one. b) MADH MaxAttrCnt. 30 This field

contains the cunul ative total nunber of attributes defined for the
desi gnated category, including deleted attributes. The value in 290CT2003

-13 10 A) MAD Header Set (MAD-HS) Information.
- The MAD header data structure (hereafter, refer to as MAD-HS)
maintains the control information for the designated category. The MAD-
HS as defined using Microsoft's Visual Basic as example for one form of
definition, is as below:
16 Public Type madHeader
MADH_ALtirCnt As Integer
MADH_MaxAttrCnt As Integer
End Type

20 a) MADH_AttrCnt.
This field contains the latest number of active attributes defined and
captured in this MAD file-set for the designated category, excluding
deleted attributes. The value in this field is incremented by 1
whenever a new attribute is defined and added into MAD-DS for the
25 designated category. Likewise, when an attribute is deleted or
removed from the designated category, the value is decrement by

one.

b) MADH_MaxAttrCnt.
30 This field contains the cumulative total number of attributes defined
for the designated category, including deleted attributes. The value in



this field is increnented by 1 whenever a new attribute is defined and
captured into MAD-DS for the designated category. It is possible i/argcm@n
i npl ementations to derive the values of 5 MADH AttrCnt and MADH : >p t t
fromthe MADD AttrDesc array and thus these 2 flel ds in MAD-HS may not be
necessary. Optionally, an additional fidBd of "MADH CatNane As String"
could be introduced into MAD HS (anong ot her optional fields) to capture
t he name for the

.designated cate I‘OVI ded e user g the
creation of thi str%? fRGremey qugyé fp@}qqeya aftgbutg @ﬁfeg e L?r“ﬁoses by
the program appbbﬁt@w@mtmmmwtthec@s rffdd 85%Y bg,nus desi gnat ed

category or subject matter. Alternatively, It can sed to designate or
construct the f| I enanes for the MAD file-set and all associated Al D
file-sets. Structure éI\/ADI?St) Det ai | Infogrratl n. The MAD
details data 'ﬁcPB?@ Eehef%a?cfr@? Implegieniaions tppgeriee) thexyalves o

i nf or mat§ on r efADH Rtireneanl mncbwmﬁéwx rit TRsin éiﬁé'MRDEi iAtirBeEe arf?g,f the

desi gnat ed category. The MAD- for one designated category, fined
usi ng M cr osofandsthypdhege B&@Ids indVaRaEIreay oot beeetessanyf Opﬂ@nalllyf jani tion,

vaoD, Pos segnorL i die fRELGEARER, CayfamecAS SuRgrodidrts, Afodhiied inte o

array wth eadAD-EBd (0@ dthel dpfienglesiekdspitbogagtare Qﬁé"harﬂ@f fd?eﬂ'le
attribute as provi ded by the user, The description can be a word, a

phrase, a sentd@signaled LaleanTy dyovitiedsby dhaheses duringthelsxeation icbrthist each

attrib is ned, o red. Thi escr| tionis

not anﬁt)qtaat ed%ﬁé ﬁ%t hlg(r:ig g@ﬁ?ﬁ{s} @?8‘? f?‘l)éa&]g%!? B'érp%sgt@b € program
application to denote the current session’'s designated category or
subject matter. Alternatively, it can be used to designate or construct the
filenames for the MAD file-set and all associated AID file-sets.

15 B) MAD Data Structure (MAD-DS) Detail information.
The MAD details data structure (hereafter, refer to as “MAD-DS")
maintains information relating to each and every defined active attribute
for the designated category. The MAD-DS for one designated category,
as defined using Microsoft's Visual Basic as example for one form of
20 definition, is as below:
Public Type madDetail
MADD_AttrDesc( ) As String
MADD_PosSeqNbr( ) As Integer
End Type
25
a) MADD_AttrDesc.
This is an array with each field containing the description for each
defined attribute as provided by the user. The description can be a
word, a phrase, a sentence or sentences. This is where the
30 description of each attribute is defined once and once only and

stored. This description is not annotated into other records or files, or




-14 enbedded into any indices. It is used to build the |ist of defined
attributes and displayed to user during new attribute definition, indexing
and searching operations. This relieves the user of renenbering ©8CT 2003

guessi ng what keywords have been defined, ,5 previously by the user or by
ot her users. b) MADD_PosSeqNobr. This is'éﬁ'array wi th each field containing
t he assigned sequence nunber for its corresponding defined attribute

MADD_AttrDesc when it was fi.rst defined. ery . .new attribu defi ned
w11 have one, | AraoeAfes dalSay Bfieat i Benseh 6 i eIl b defnfd
sequence nunbergttfif€s %d@%&ﬁﬁyed Stof isef Mﬁmwtatﬁ%u@mi&f,_
reassigned even if the attribute is deleted. DH MaxAttrCnt contains the

| ast sequence nundexingssingnegardinghopetations. cHris beeligyesothae userlofnew
attribute description is assigned .for stprage into.the array in a
Sequenti al manndPSTHbHNGIPE Gdessing , whal Keads” hevE) Bkt detrRdti on (or
any presdet er m nedvicishedy tHGset ¢t Byobthepnsergd from the MADD AttrDesc array
(and AID file- sets). That being thée case, the occurrence nunber, that is

the field 20 position of the attribute description field within the
MADD At trDesc rr nbe,used in place of MADD PosSegNbr. However, for
this detail ea) wgm%ﬁ’&%rhe i nvention, MADD_PosSegNbr is used to
track the sequenfigsnyrdieariay RitHesadmofiellOcdiftaininy trasd ab¥ighke ﬁlfﬁéﬁcetm

e

i npl ementation points for the preferred enbodi ment. 25 tionally, an
addi ti onal fi el cnwnbenapilsreariaspondinaadrfinegatiripute MARDL Sittleess whabng ot her

0Pt onl, {1 0y o p ki B BL it B8, gl B BB B2 Se, e
di spl ay front - enghi{obn@nkegdencP aiimber ididqielgi §6digRéd.namhis esdquiengs of each
attribute can be represented by a checkbox, a radio

number, once allocated, is fixed and cannot be changed or

reassigned even if the attribute is deleted. MADH_MaxAttrCnt

contains the last sequence number assigned.

156 This field can be optional if 1) new attribute description is assigned
for storage into the array in a sequential manner and 2) deleted
attribute exists as blank description {or any pre-determined value)
and are not removed from the MADD_AttrDesc array (and AID file-
sets). That being the case, the occurrence number, that is the field

20 position of the attribute description field within the MADD_AttrDesc
array can be used in place of MADD_PosSegNbr. However, for this
detailed discussion of the invention, MADD_PosSeqNbr is used to
track the sequence number in order not to be limited by the above
two implementation points for the preferred embodiment.

25

Optionally, an additional field of “MADD_RefLoc As Long” could be
introduced (among other optional fields) into MAD-DS to store the location
value, whether absolute or relative, of the physical manifestation of the
defined attribute on the display front-end (or onto a report). The physical
30 manifestation of each attribute can be represented by a checkbox, a radio

button, or any equivalent objects that can contain the attribute’s description



button, or any equival ent objects that can contain the attribute's
description -15 and indicate its twd-states status for display on zgm
front-end screen (or on a printed report). This additional field '(Itmg
mandatory field to inplenment the invent'ﬁ)n, t hough useful in many

i nstances, as display positions are usualfly hard-coded, or pre-detern ned,
or controlled by the program5 application. However, with this additional
field, the ld.cat ' t .S [ ( LA t he
nar d- codi gt MORBIE R WERHaRE SRl r dieiay BN 0N EAR Corklh T8t G’ OF
defined at tg phipter] ASpbri)sThigl Ridittondt fielt] & matld hdrelatergidld ts irhplentdra
attribute's object on nultiple screen |ayouts and reports |ayouts. 10 The
above two sBesingention.othesghovsefuhireaany fistantasuds diSRISY Resitises aee

closely rel t ther - Lhait: api v, LC I g and
order wt hll?sth'%ﬂ e?'rapdrlgcs)%é;@t i%\?epfsee{jg@g?"deﬁ' eéll acgoermrer)yé’?ﬁt g&n@ﬁ? a;%r‘ogféfmti mes
with eagh giglieatiokratowavese with this oadaitior field, ahelefrogeamatpplidatiba Wi t hi n
one set or file 15 has its other associ ated Pni ece gf information

cor respondi WG Husi iNventiani kant gEMvAater thet hard-eoding ohi Weling| AOdt r at ed

i n Figure . ' . fealil Maral ' S one or
nore files ﬁ@t.@h@@éﬁ%g@yé@&%ﬁ? @g@%ﬁ&i#’ f ﬂkn&n@%?‘?hﬂgu%%?s%@? ttahe

posi tion of handid/filtipledSeatidns for tHedattritmute ssghjectort muitiple semeeni layedts

MADD AttrDes ¢ field in a relative manner 20 within their respective sets
or files. TR feRALiS la¥Ptenent ati on shows MADD AttrDesc data identifier

exi sting as a contiguous series of fields, followed by MADD_PosSegNb r data
identifier as the next contiguous series of fields, with AD1, AD2, AD3,
etc., corrcEpaabtong tvo sdteiaf infoapation (thré&Oif, we BodudBOBADEY Refldr) arecond

i mpl tati h DD Att ta 25.identif] d_MADD, PosSegNb
dnta | dont F08eYdBlRed ig e aNaBRr - dHBE <o Ry sisel pesRERSHINS BLETEy gur e
I'b is one exampl ;! résfbgéti\i’éh@b%gsmfﬁéé afe vdintdidbdTat tHIPlimes awilh Gacheach

paired field in 1 record. The third inplenentation shows MADD AttrDesc

dat a i dent i ¢ther. Eaghspiesg ofdntermation deroa defeed edtribate within one set or file
15 has its other associated piece of information correspondingly positioned in
the other set or file. This is illustrated in Figure 1a, showing a few variations

of MAD-DS implementation as one or more files for a designated category

of “Animals”. In all cases, the position of a MADD_PosSeqNbr field
corresponds to its associated MADD_AttrDesc field in a relative manner

20 within their respective sets or files. The first implementation shows
MADD_AttrDesc data identifier existing as a contiguous series of fields,
followed by MADD_PosSeqgNbr data identifier as the next contiguous series

of fields, with AD1, AD2, AD3, etc., corresponding to their respective BO1,

BO2, BO3, etc. The second implementation shows MADD_AttrDesc data

25 identifier and MADD_PosSeqNbr data identifier existing as a contiguous
series of paired fields. Figure 1b is one example of this implementation but

in multiple records, each paired field in 1 record. The third implementation
shows MADD_AttrDesc data identifier existing as a contiguous series of
fields in its own file and MADD_PosSeqNbr data identifier existing as a

30 contiguous series of fields in its own file. The relative position of each



fields inits own file and MADD PosSegNbr data identifier existing as a 30
contiguous series of fields inits ow file. The relative position of each
290CT2003 -16 MADD AttrDesc field corresponds to the relative posi} §@tTd003
its respective MADD PosSegNor fi el ds. qEre 1 cis one exanple of this

i npl ementation. For MAD i npl emented as a Single file, one representation is
illustrated in 5 Figure 1b. The MAD-HS is the first record with the file

(not illust ) S of

VAo, 05 ( oxc VRS ANESE RARCERHERnE B the BRANE Shic]'Sf i abb etk

MADD- At t r DepA\CHDIt Pusseqi\lbhﬁeldsaa aek ¢ & 6hé exampld\WRisHesfeabhtationt ry. The
order of layout for the two fields is immterial as long as the two MAD-DS

fields are consi stently 10 represented and understood by the program

apol 1 cat | ong VBT 6 GrbARDS, deLatle Hbells @ree eaghyd ! aELEY s

separateflles it onoVarLES W n record of

the two Ssepiigate 1. | he MADAS iis [thetfirst ssbora Wity itie file (ndf\MDsthbtedesc is a
one-record file having 15 six consecutive fields and val ues: Ape, Bear,

Cat, Dog, Q%Sahae%@@t d%'kmhamm%&s@@\%hﬂ@ BiSsexgluging thecor d
file havi ”gonﬁﬁcﬁ ;i\ﬁ’d&éﬁc'i’{?m?? *Tﬁ%:qr?st ‘?d}éa{h% ADD A&trp%t ?nltnﬁfél{bd i@ Each

corr espondl es CO alns-re ormation for

one defi nedsertdﬂd fieltids the MAllansSequbr enisy etk ofden of ilanglut forethertdiof i | e of
6 entries, (eﬁﬂCh of the entr 20 can i st as/_\ﬁTf@n | e record, paki Pg t he
file now hall fAg 1§ inmgleniab s Jong @sothes jwo M Seﬁﬁﬁ'ltcgf‘ﬁwm he two

MAD- HS 4y el n exi st as header
records for%ee% t%&ggﬁgﬁmé@%ﬁg ?I I es respectively. 25 If
there is a requirenent to provide attribute descrl ptions in multiple

| anguages, { e a new MADD AttrDescr fllecntet

tr oot od s {2 MADERS, detad SRR, SrerSActhimpleniastet 38! sepasfterfigty o 1 c.
woul d be seﬂneoa&nmefsoaémm:n V&Q@s%wﬁ)%%h rSBofd bfetheStvm ge 5Fa@e f@t o,

Perro, Aguila, Zorro ﬂS pani sh for: e, Bear, Cat g, Fox). Wth
are as illustrated in Figure 1c. MADD AttrDesc is a one-recor fle havung

15 six consecutive fields and values: Ape, Bear, Cat, Dog, Eagle and Fox.
Likewise, MADD_PosSegNbr is alsc a one-record file having six
consecutive fields and values: 1, 2, 3, 4, 5 and 6. Each corresponding field
within the two files contains related information for one defined attribute.
(Alternatively, instead of a single-record file of 6 entries, each of the entry

20 can exist as a single record, making the file now having 6 single-entry
records). In this implementation, the two MAD-HS fields, MADH_AttrCnt
and MADH_MaxAttrCnt, can exist as header records for the
MADD_AttrDesc and MADD_PosSeqNbr files respectively.

25 If there is a requirement to provide attribute descriptions in multiple
languages, for example Spanish, then a new MADD_AttrDescr file content,
translated from the master version of the MAD_AttrDesc file of Figure 1ic,
would be set out as follow - MADD_AttrDescr_Sp file: Simio, Oso, Gato,
Perro, Aguila, Zorro (Spanish for: Ape, Bear, Cat, Dog, Eagle, Fox). With

30 this capability, users can now indicates their language of choice to use for
indexing and searching of target files by selecting the appropriate translated



30 this capability, users can now indicates their |anguage of choice to use
for indexing and searching of target files by selecting the apprdp8i0&dgios
transl ated 290CT2003 -17 version of MAD AttrDesc files, even though the
initial definition of these attributes’ ?fscri ptions were specified in a

di fferent | anguage. The program application utilising this invention wll

use the selected MAD AttrDesc file to display the full list of attributes
in the sel I e S t hat
di fferent ﬁgetggnuse”ﬁ f¢+Aelfrt@e[stcP@ﬁ§U§U%r'iSngl§ éﬁ T&ﬂél Hérwgo'@o Istlggfk’lson for

files at tMtrﬁtﬁn@s'tdemnbﬁdsvwg/@reﬂepe@nea v asdiffereht languagel frhesmogfainbe
| ocked by the program application to prevent integri tIK pr obl err) L| kew se,

the sear chidrplicationatilising tisinvamion: wil ussrbesetacted M BoAttrDesq U
f t g,om
though 10 rpPiay {0 il i O fiules R AR eIt arfige or e LEEPTE

attribuse Keywwitds cprossxtuzstrfatmnﬁfemnbaséns lmmedﬁfpmntﬂangmaag@mgmdepdhev\m ch
ot her translatlons are ?rlved If there dmsoare uirenent to_restrict

usage of keSAMBE &dllestion for filas alkthe;same; timesishough pelen %S@Wetﬁl%-a@%'tsub sets
fromthe maglgig M%%Egé@?ﬁhgt@ogw'agﬁu.&&foﬂbb Vvt megmy blopidrR).g- . for

security reasons, res X1 iGror Search I ng ions to'a
sub-set of likgwizedshe skarchingpoah be msanygtraﬂmiaﬂmma@@.:agm availdbie.eShisn Fi gure

lc, a sub-set for st fqur attributes could be supplied wn in
Fgure. 1d. Saninganl ebieRmIRsNG. D MastBHoRar i TRearnoBiadiolBhs ' ne
act ual Mgt 9f S r WWatiatd IkeSworgtor | N the
Fi gure r1(}Jud extaé) ngr héﬁgégldtgsé@%?o‘ﬁglahg\iﬁ@ggh&cﬂgn%ed to tegw Irural

f or ns. Homedmc,nptnbnsbe:hange spelclf cnlanguagmcupoalthche@lheuinaﬁSIaﬂoesaie t ar get
files. This |s(%fcause the attributes still retain the same MADD_PosSegNbr
val ues (anod d not be changed for defined 25 attributes. The values in

MADD PosSegNbr are referenced within the AID detail sets. Again, a useful

feature not readily inplenmentable or available in many of the prior art.
If there is a requirement to restrict usage of keywords or aftributes, it is also

15  possible to create sub-sets from the master MAD file-set to provide the sub-
view capability (e.g., for security reasons, restricting indexing or searching
operations to a sub-set of keywords). For example, using the MAD-DS
detail files in Figure 1c, a sub-set for just four attributes could be supplied
as shown in Figure 1d. For sub-view MAD file-set, MADH_AttrCnt field

20 contains the actual number of attributes captured in the sub-view MAD file-
set. In the Figure 1d example, the descriptions have been changed to their
plural forms. However, this change will not impact all previously indexed
target files. This is because the attributes still retain the same
MADD_PosSeqNbr values {(and should not be changed for defined

25 attributes. The values in MADD_PosSeqNbr are referenced within the AlID
detail sets. Again, a useful feature not readily implementable or available in

many of the prior art.

It is recommended that there should be one complete Master MAD data
30 structure set, whether implemented as a set within a file or each field as
individual file. All new attributes are first defined into it. All modifications are




It is recoomended that there should be one conplete Master MAD data 30
structure set, whether inplenented as a set wwthin a file or eac*‘ugfgt@l‘lﬂ]}as
i ndividual file. Al new attributes are first defined into it

nodi fications are 2g0C12003 -18 first carried out on it. Al |anguage
translations and all sub-view MAD file-s&- (or files) are derived fromit.
This woul d avoi d possi bI e integrity problens and corruption that could be

i nt roduced due to, ources of attr.ibute

f
P b sfeCearnien outioh i AIANGGagS tséﬂslﬁilpn%ﬁn@ﬁq*%dhg%f@é&fo@ﬁﬁﬁ%{é%?nTﬁre AD
data st ruct(uf §169N5le5HerAd ol ! Shist Vol R8I AosSHlE infRfny Biatlemict of

I nformati on ach occurrence of an iIn exe t'ar get | D dat a
structure camn banepiqr thataoult:be entrocifoednaue o rastiple pouress ofyattthide pr ogr am

I npl ement at For exanmple, i. oul d have an Al DH MADPat hName field
cont ai ni ng 4%'“ ‘é’ﬁaHHnPﬁé‘E‘Pd\éﬁ?gP"and filenane of its parent MAD fil e-set
for thegdesignated category. This information can be used by the program

application to locate, validate and 15 access the parent MAD fil e-set and
retri eve perhe MtribtilteflndeutDeﬁniﬁouHPdB) Diata Stmmtuiret i ons of defi ned

can ol so 1 bt ALD detadiuel8R o eoineich PRralty of getaibare: Be b tRkitr o
target fil %fdrﬁ{é%ﬁ of @aémsc&lr%ﬁdé@fa?r%dea%ﬁ% firglePaea Structure (Al D-DS)

Deta|I Information The AID data structure ter referred to as
"AID-DS") maintains information relati ng to each and every indexed target
file o r t ector or__sub- |re or f.o th deS| nat ed, cat egory.
ence. 1Pner G & datg shGELES af havs Sption iSpriaateB e BOCHFT AT ¢ he
AID file-seghe E ngrah d%@lémérﬂﬁﬁm Wthl r\eidmprél D.DScfdui@ TRiveMBEAt ai ns

I ndexi ng |nformat|on or ~one_indexed target | e. The AID-DS as defined
usi ng M cr o316 : MARRataNam@a sfieldacaptaininge th@r lﬁﬂ@ilﬁfbr tpathna@e) n@ndon, is

as bel ow filename of its parent MAD file-set for the designated category. This

information can be used by the program application to locate, validate and
15  access the parent MAD file-set and retrieve pertinent information such as
the descriptions of defined attributes to build the front-end display screen.
Optionally, the header can also include an additional counter field to

register the number of target files indexed in the AlD file-set.

20  AID Data Structure (AID-DS) Detail Information
The AID data structure (hereafter referred to as “AlD-DS”) maintains
information relating to each and every indexed target file on the target
directory or sub-directory for the designated category. Hence, there is a
plurality of AID-DS implemented as records within the AID file-set. Each
25  detail record within the AID-DS file-set maintains indexing information for
one indexed target file. The AID-DS as defined using Microsoft's Visual
Basic as example for one form of definition, is as below:
Public Type aidDetail
AIDD_FileName As String
30 AIDD_MaxAttrCnt As Integer
AIDD_IDXtoken As String



Public Type aidDetail AIDD FileNane As String 30 AIDD MaxAttrCn t As

I nteger AIDD | DXtoken As String Zg4Cl1003 -19 End Type a) AIDD Fil eNane.
This field contains the filename (or the location pointer) of theq®0C! 2003
i ndexed target file. Optionally, the pathnane can be included (when the
AID file-set does not reside on the samel8rrectory as the collection of
target files it indexes). b) AIDD MaxAttrCnt. 10 This field contains the
currul ative total nunber of attributes defined for the designated category,
i ncl udi ng del &MEHTWRE ributes (which in effect is also the last assigned
sequence nunber) at the point in tinme when the target file is indexed or
re-indexed. However, its value maght differ fromthat in the
MADH_MaxAt t r Cdl) fAIBDd FidlsName.15 attributes are defined and added (and hence

new sequence nunier | | ocated) to the MAD file-set over ti but  have not
been updated i ntBafiEd,ee0tas ] EBRRE D DREHam RORENeS! thEnce,

this figgd can Pa%e%étgg%rﬁ%(tjﬂeg%Hﬂ@@ﬂ@@ﬂﬁ@%n@%é’&éﬁ %‘%H%Iuﬁﬁ{jg%én”ew

attributes that has I ne current targe was | ast

i ndexed, 20 whi cthendlDdfilensétl doebenots egsitle orevthewsaimet idirectdng aevihe
attributes are applicable for_the current target file under review Again,
one feature not© '&Q@ipnﬁfi@fﬂﬁbﬂ‘@ﬁt‘t'a $XEYr available in the prior art. c)

Al DD | DXt oken. 25 This field contains the designated category's physical
Index Structure (hereafter refer to as "IDX token"). It can be enbodied in
two structuralb)f A, MaxAttrCnt.

10 This field contains the cumulative total number of attributes defined
for the designated category, including deleted attributes {which in
effect is also the last assigned sequence number) at the point in time
when the target file is indexed or re-indexed. However, its value
might differ from that in the MADH_MaxAttrCnt field as new

15 attributes are defined and added (and hence new sequence number
allocated) to the MAD file-set over time but have not been updated
into all previously indexed AIDD_IDXtoken entries. Hence, this field
can be used to highlight (perhaps in different colour) new attributes
that has been defined since the current target file was last indexed,

20 which would enable the user to review whether the new attributes
are applicable for the current target file under review. Again, one
feature not readily implement-able or available in the prior art.

c) AIDD_IDXtoken.

25 This field contains the designated category's physical [ndex
Structure (hereafter refer to as “IDX token”). It can be embodied in
two structural forms:

1) as a bitmapped index (hereafter refer to as “BIT token”) in the form
of a binary string, assigned for each target file indexed. Each BIT

30 token represents all attributes defined, including deleted attributes,

for the designated category at the point in time when the target file



1) as a bitmapped index (hereafter refer to as "BIT token") in the fQqr of
a binary string, assigned for each target file indexed. Each BIT Igdﬂﬂgbgn
represents all attributes defined, including deleted attributes, for the
designated category at the point in tine when the target file 2 9 DCl 2003
-20 was | ast indexed. Each bit within thé0BI T token i s napped to one
defined attribute's MADD AttrDesc (where the description for the defined

attribute is kept), as indicat by its.corres di ng . MADD PosSeqNbr

el a ke the val kes Tastnegsorect danpt pahl s BB foKeh i Tasepesda oner.
effectively assi gr@efﬁféﬂh?i?ﬂiﬁutESSMWD?tﬁ‘ Atﬁ%‘é@r(w?ér&{hé%{e%éﬁ igle Yorath! | but e
definition correspondingly. A"l state for a particular DIt nmeans the
target file has bedefineddeatibutoris kbpt)assodndicatbdathy iitsutcorfesponhbimg bit. A

"0' state nmeans t t fil s not been inde for_the soci at ed
attribute. The si L}@Aﬁgﬁﬁﬁ@é@fﬁmﬁg@k% the yaius mﬁ@g%%ﬁ%eﬁ%ﬁ n

Al DD MaxAttrCn t ( QLN : oxb E ew oassum ng
t hat I\/A)ES}A DS fiel désaeykgf're g&l?%?@%é%e% gsgﬁﬁg%m%dgﬁ eés%,khan [ P %{tlﬁg‘ 3rd
record wthin MACRdRenSeito ebch eevoatidbute definitlamecatespbhdindiy sAwbul d

mean that the fourth bjt within t BIT token w l| indicate the presence
or absence of the %?t(eré%@t %@”’Wié‘rggsfﬁ??rﬂﬁ ﬁ’@ntafgﬁt é'ﬁ@@s boﬁeﬂ"f'gﬁ{‘%&?@' in the

3rd record of NADQh@ﬁs??fB‘fe& Eitﬁ?@t%tTfﬁﬁfF%rt 'bﬁsﬂgﬁ‘sj%]tgﬁ ﬁ%aﬁ@?h@'&é’rgﬁ?ﬁl@r d

wi t hi n MADD_PosSegNbr e- set I's metho e referr to as "BIT
t oken" indexi ng nieashodt been irdexeidtfabthe assodztedsatibarte. The sizecofdthe nunber

Carget B 1o 1 ar oiiaidkens(s HeGrminethby theyvaide i A depihiugint Gaelc.
assi gned for each joahael Up {ebyBASRHanAS For ekiRfe, isisinig GhaSRIADS Vi sual
Basic as exanple for one formof definition, is as bel ow
DS fields are implemented as individual files, and if the 3rd record
within MADD_PosSeqgNbr file contains a value of “4”, this would
mean that the fourth bit within the BIT token will indicate the
16 presence or absence of the attribute. The description for that
attribute is in the 3rd record of MADD_AttrDesc file-set
(corresponding to the 3rd record within MADD_PosSeqNbr file-
set). This method shall be referred to as “BIT token” indexing
method. It is suitable for cases where the average number of
20 indexed attributes to the total number of defined attributes per
target file is around a ratio of 1 to 8.

2) as a collection of fields, assigned for each target file indexed, as
defined using Microsoft's Visual Basic as example for one form of
definition, is as below:

25 Public Type idxToken
AIDD_IndexCnt As Integer
AIDD_PosSeqNbr{ ) As Integer
End Type
AIDD_IndexCnt maintains the number of attributes that have been
30 indexed for the target file. AIDD_PosSegNbr is an array, the

number of occurrences is dictated by the value in AIDD_IndexCnt



25 Public Type idxToken AIDD IndexCn t As Integer Al DD_PosSengré iiﬁaﬂi
Integer End Type AIDD I ndexCnt nmintains the nunber of attri but s ORAL
have been 30 indexed for the target file. AI DD PosSeqNbr is an array, the
nunber of occurrences is dictated by the,value in AIDD |IndexCnt 2 9 OCT
2403 -21 in order for each Al DD_PosSeng|21f‘i eld to capture the

MADD PosSegNbr val ue of each indexed attribute for the target file. This

met hod shall be referred tq as_' Seq igl Ld i fer, Referencing”
i ndexi ng nmet hod. | [n i QO Sg'bl ga(ﬁbrﬂﬁg@eéoﬁﬁgﬁﬂgﬁ hﬁeelg a@er%j’g”rﬁu r of
i ndexed attribut eSMﬁQ)IDhPoQSE?gb[[ giélgéec’;fié%ﬁ ir@fe&éﬂ%\ilﬂrfb%té’%r ﬂ'@&‘?éetf ile is

less than a ratio of 1 To 8. enbodi ment , DD_MaxAttrCnt™is not a
mandat ory fiel d wi filei nThigl methed ishall dwsulrefesrady o s 4Seqaentiad ldegtifierght new

attributes added ﬁf er the,current fihe V\@S | ast li ndexed. 10 _Once an
attribute is assigh&f't8%R% fIG"G meé,oq.h '?é%”g@'?ef OIré;aiSE_Sc‘ﬁlﬁ%rled ed
i ndexed mand wi || havgrage AidbhES ofishdded S&Abstes b BRURSMber lofCdeTi@ave nore
than one attribute assigned. Wien all bits within the BIT token is set to

'0', the target fipHributesopry thrgel fiteo imdess thaniex satjo afdl tthe8AID-ths 15

record can be reno f th I le-set. wever, the target.file
remain intact (i. egﬁ%gdﬁ&tdéﬁgﬁe&éﬁﬁﬁg '3 'P%cf"oﬂﬁnd fﬁ?lg-gg{'mand Al D
file-set Relati OnSN[D-DSl,God%@uBSséNé%s%ﬁfooﬂ:ﬁﬂh?ﬁl@'ﬂzﬁév@aitﬂb@ﬁéﬁ dtdgeer  of
AID file-sets. Wien 20 no AID file-set exist for a MAD-DS file-set, it

nmeans that no t ar gefter thecuieant fileswas tashéndexedxed for the designated
cat egor Once a target file is indexed, an AIDfile-set will be created
to capture and maintain the indexed attributes

Once an attribute is assigned to a target file, the target file is considered
indexed and will have an AID-DS detail record. Of course, it can have
more than one attribute assigned. When all bits within the BIT token is
set to ‘0, the target file is considered to be un-indexed, and the AID-DS
15 record can be removed from the AID file-set. However, the target file

remain intact (i.e. is not deleted) in the directory.

MAD file-set and AID file-set Relationship
One MAD-DS file-set can have zero to any number of AID file-sets. When
20 no AID file-set exist for a MAD-DS file-set, it means that no target file has
yet to be indexed for the designated category. Once a target file is indexed,
an AlD file-set will be created to capture and maintain the indexed attributes
for its collection of target files under the designated category. The number
of AlID file-sets to one MAD file-set is dependent of program application’s
25 design and implementation and is not limited by this invention. A program
application may use one huge AlD file-set (e.g., implemented as a database
table) to capture and maintain all indexed attributes for all the target files
indexed in all directories. In this case, the pathname of the indexed target
file need to be stored into AIDD_FileName. Or the program application
30 could be designed such that one AID file-set shall exist at each target
location, example, a directory or sub-directory, to maintain indices for its



for its collection of target files under the designated category. The
nunber of AIDfile-sets to one MAD fil e-set is dependent of progra
application's 25 design and inplenmentation and is not limted by%t‘?ngt1 700
i nvention. A program application may usg one huge AID file-set (e.qg.,

i npl enented as a database table) to cap ar"e and maintain all indexed
attributes for all the target files indexed in all directories. In this

A D | onal g of i By WA 1Bl (esghanl B Bale ARBHRERAY o

one Al D filEniseloakitme®xitsdt she SAAD fiks-6€f collCBaY® MaBy D dile-sedi rectory
or sub-directory, to maintain indices for its 2 9 al 103 -22 collection of

files in theRreadageass wripusdargaetdocationsios direstariesed enmbodi nent). This
woul d nean that one MAD file-set could have many AID fil e-sets spread
across various target locations or directories. 5 Wien the two MAD- DS

detai |l & el WhenrtheanoMADRDSWethit fickis srensohtindiémentedvdad bepaitate fildaD
file-set, one nmethod is to use the given desitgnat_ed category nane (e.g.
"Fi shes") awdhiadheMAB flewset.fanecmgtiodis piisei thediven degjgnated calegomp. MAD!

e A D1 e, M2, (HEndBPanl BiiRes 2Rdch T HBaBRR-SOREaHERALE e V) 1

The progr amfighes ¢ .MADTaander iFishdsh®SAMBD" | fos eMARBDE AttrDes¢ heandAD
file-set name (and vice versa) and search and | ocate the AID

file-sets WAR '?%S%mmarc&eépyc@wwgfsrﬁeé&l@ﬁeﬁ@t san a¢dopt the,Agsigaatedanot her
t hod 4i t [ ] g . fi ; )
P? | e?sgltoz a%é8§§W%ggdss%|gﬁ%€'g‘Eﬁ2I @ f'l:"fbg?%rgtésd pﬁiﬁ é iggérd?gg_e ?@ggg@nce i st

or into relfitisstaiamatiecimshet MBILE fle-setshame (@ndusicegversalf dndessenitdtokeepi ng
e Thi s, | FHARRIIN 588 1B FBCHPreets HeHahe Aerlisu SR g e | ned
novel | ndexs o PR B R oD o R P ¥ e ¢
filenames of all MAD-DS file-sets and all its associated AID file-sets in a
15 cross-reference list or into relational database tables, instead of using

suffixes and keeping pointers to parent MAD file-set in AlD header entry.

Managing Changes over Time
This invention does not require that all attributes must be defined
20 beforehand before indexing can commence. This invention, because of the
novel indexing structures and techniques, is able to handle these dynamic
changes transparently without impact to any previously created AlD file-sets
and indexed target files. It allows real-time definition of new attributes into
existing MAD file-set for the designated category whenever the need arises.
25 Likewise, unwanted definitions can also be removed anytime out of the
designated category. There is simply no necessity to perform massive
updates operation to re-index all target files and their AID file-sets
whenever changes occur, In fact, for this invention, additions, modifications,
and deletions of an attribute’s definition take effect immediately. Additions
30 of new attributes have no impact as they are not captured in any AID file-
sets. Additions and modifications of attributes’ definition are applied to the



changes transparently w thout inpact to any previously created Al D
file-sets and indexed target files. It allows real-time definitiong §0CA&(03
attributes into existing MAD file-set for the designated category whenever
the need arises. 25 Likew se, unwanted definitions can al so be renoved
anytinme out of the designated cat egoryt23rhere I's sinply no necessity to
perform massive updates operation to re-index all target files and their
AID file-sets enever Fr}% es . occur. Lyné%act for this invention,

addi ti ons, ‘Fﬁﬂif i BHCENST enatien ePae eaM”\R tﬂ'?ﬁiseaﬁdq@fﬁ’ HBon t ake
effect i mﬁ"lrﬁé%bii’eAy Q%F:éci?(%ﬂf Idi%@lé}fedrl%‘(‘.’ %@Eibﬁé‘b?%ttHQ&f@é@ﬂgbm&%Eaﬁs they

are not capture -’sets. Itions an Ications of
at tri but es'thatfpreviously areategpAilRdile-setdhan2 AR200BX- Mkermnicoataisingr ce of

i nf ti ly t D file-set, and h ' i at el flected i
i spl ayed 1eEenEEs GlNehe BEnkHSEoNan § Mt A Roest Telddaptmeats y
creat cd oA D | incating, Beliay ARLIeIeS (P LANENGG, T SERIRNCES Eier tO

le
bl ank description I n"MADD AttrDesc as a neans I ndi cating
del et ed at tMARIR dyosSeqNbrfiaids ehdmtiv MABD_AttrRésc aMADDADDs ReargSegNbirel ds as

both MADD AttrDesc and PosSegNbr field re noved (as anot her neans
of indicati W%@T%E%H%ﬁ% S@R@E‘;Pmﬁ?nﬁﬁvﬁsﬁméﬁﬁﬁes qtm&ﬂ“t‘?ﬁaer time, the
values in AIDD MaxAttrCnt will be less 10 than in MADH MaxAttrCnt due to

addi ti on of new attri _bute definitions to the MAD fil e-set. \Wenever the
i ndexed t arlyist vérylpessiblenthat oyvedtime, the vaides 6dAIDD histaxAlte@nt will be less

Al DD_MgxA d d | lue i DH MaxAt t r Cnt .
atchi 38porthaniin MAHL MR HBCR} e 16 atidfon B aie slinite dronnsib e o and
i n sync agauADMilhséthgvharicel thé\ihdexedefdrgét ﬂgﬂs abeBs¥ad YeTeliRdéred,

Al DD_MaxAttrCnt and MADH MaxAttrCnt allows t program application to
det ect new taet yaldatia(AIDReManAtront shiod be updatedil fthedatast luwednt he

et ni t1 on AR e oA RO GCIClims: the EhBR Bked e B i
Al DD_MaxAt tup-td-datesand ivewyed hhmuligh dse 1diestaliAD-DBt gefitasiti Tedalseguence
number 1|5S OthASIIIZ)%e_MaxAttrCnt and MADH_MaxAttrCnt allows the program application
to detect new attribute(s) definition added to the MAD file-set since the
current target file was last indexed or re-indexed. Any attribute definition
with a MADD_PosSeqgNbr value greater than the value in AIDD_MaxAttrCnt
is a new attribute as the attribute’s assigned sequence number is outside
20 the maximum captured by AIDD_MaxAttrCnt for the current indexed target
file. The program application can highlight these new attributes (in a
different colour) when such conditions are encountered, and can also
prompt the user to review and ascertain if the new attribute(s) is appropriate
for the current indexed target file.
25
Where BIT token is implemented, the value in the AIDD_MaxAttrCnt field
can be synchronised and updated to that in MADH_MaxAtirCnt whenever
the target file is being accessed or re-indexed, beside using it to resize the
BIT token size while retaining all its bit statuses. The value in
30  MADH_MaxAttrCnt effectively determines the size of the physical BIT token

to store all defined attributes’ state in its bits for the designated category.



20 the maxi num captured by Al DD MaxAttrCnt for the current indexed &igget
file. The program application can highlight these new attributes (i#&" CT 2003
di fferent col our) when such conditions are encountered, and can al so

pronpt the user to review and ascertain i f the new attribute(s) is
appropriate for the current indexed tafgér file. 25 Where BIT token is

| npl emented, the value in the AIDD MaxAttrCnt field can be synchronised

d upd t ] At 1 Cnt, wh t he .t t file is bei
Secearad orThe AR MAAYERH I et Vby RN e e hifBet e B issianed, o it ¢
retaining abdt bt Stsbbh¥§bé‘lt BFEStokéRefoY aheeniimbaP JYPBItibest §efipdd @hbiect i vely

determ nes the size of the physical BIT token to store all defined
attri but es' cantakas phthe pointtin tiroe that thresugeat éargehileyis yndexed @Ce-2003 - 24

The Al DD_ t tnfield effegtd res the nu r of bit ssi gned
out of 1Ts TRGESEAT™S Faliskdn RS MEARREY Tt HhRs Sheendefang
capt ured atpro@essingnthe bits i sfetidphybical BITT ®Rent NIDE_1DXtGkdr fordgsed or
re- indexed. The value_ in AIDD MaxAttrCnt is also uséd to ensure that 5
processi ng Aexed target filerie withirstheapoumidery ek the tokembiaeDxt oken) for the

I ndexed target file is within the boundary of the token size. Detailed

Oper ational Aspects 10 This section describes the operational aspect of the
i nvention fpetaiied Opevatidhaesdpedt®r sinplicity and clarity, when describing
the invention's nethods and principles hereafter, a personal conputer
environment running the widely used Mcrosoft's Wndows, and its

hi o1 ar of cathig] LEEI YesBHEU UHE Sonl@ruRATab ot b WUTIRGaRAH bl et Tatfon

only, and I's not 1 nten pplication o e I nvention.
Fi gure 2a iesmbodmhematiar simpligity aandrelavitg o whemg desctittieg pthef dnvestiorisbodi ment
of this i ndexin tecrHﬂ c‘_ueq@si nﬂ the BIT token inpl enentation, whereby a

bi t map i ndeX® g PIPARGE| NRERATINY. (BVRETSPRB! | GENRYRT cBRYIEIMIERIsage of

running the widely used Microsoft's Windows, and its hierarchical directory
structure are used for the purpose of illustration only, and it is not intended
15 to limit the application of the invention.

Figure 2a is a schematic illustration according to the preferred embodiment
of this indexing technique using the BIT token implementation, whereby a
bitmap index is used in a novel way by reversing its conventional usage of
20 only representing one cardinal value or attribute (e.g., “Female Gender”).
Instead, it is make to represent all attributes for one given category. Bitmap
indices are preferred for its efficient storage and its affinity to computer
operations, being represented and executed on at binary bit level. For
example, item 110 in Figure 2 is a typical record, file or document
25 containing certain attributes, such as age, marital status and gender. ltem
120 is a file (corresponding to the MADD_AttrDesc file) containing
segments with various classification values for age, marital and gender —
such as age group less than 21, between 21 to 40, and greater than 40,
marital status class of single, marital, and divorced, and gender group for
30 male and female. These eight segments are each uniquely assigned a

sequence number as represented by item 121 (corresponding to



20 only representing one cardinal value or attribute (e.g., "Fenale
Gender"). Instead, it is make to represent all attributes for UQTWEF
category. Bitmap indices are preferred for its efficient storage and 1ts
affinity to conputer operations, being represented and executed on at
binary bit level. For exanple, item 11026n Figure 2 is a typical record,
file or docunent 25 containing certain attributes, such as age, narita
status and gender. Item 120 is a file (corresponding to the MADD AttrDesc
file) contaMADy PesSeaNby. Wwhasey gighduslassifisstiansc are orepraserteds By age,

arcat o  napitgs g 9 TRE g kB Deniied huer R ilel e cea
and gender @sfnee tRssHRatih Seghfent YtRle8porBiBgs B &N $20 MM terdr £2each
uni quel y assigned a_sequence nunber as represented by item 121

( cor r espondiagee.dopdem PH sepresenisg M padighiar nstanes ef aisiydent record

classifications are represent by a_ _bit i nd Lie 0, h bit

W ihin the B SaafhEntERCSrobume Aoty CRIMRE 1 f Teator ot an€ B gran:
cor r espondi gettibig vAtHin @78 brfapnAdéx RMidtiated RNt 1300 AltstaelgE01'rfepeesent i ng
one particular 1nstance of a student record 5 or docunent for a single

f emal e nanelit ardicalesnibeopresenge of dhak clagsificatinn fort thesiedexead taraehifie.t he

bitmap i ndex_ i.S4 . ' . 1 j

i ndi cat es t?lf'%ﬁwgﬂedsg"ﬁiéef)@éﬁﬂ Hﬁﬁe%%ﬁé%ﬁgelgﬁ'%'ﬁgé %P%%%ﬁbﬁggéggoﬁ%f Ejagt file,
item 110. Tigrd 181,10 itewex1C & réflacenihes aRIbesast dge, anbdidetattolead, as
item 131, into item 110 to replace the attri butes of age, marital status

and 10&engendsriniiteam! 19 onow seferencadarcdemak! it em 111, Figure 2b is a
schematic illustration according to the preferred enbodi nent of this

I ndexi ng techni que, but using the "Sequential Identifier Referencing”

i mpl ement at Figre Bbes ebychidmatic tladtratisnieccedimgnioethe greferctak echbadimentiut es 15

Usi ng the. sehBieiraieming Grehefcgls Dubiisorise cSaauertidcen R dRek alang s
"turn-on” bighSiehfentSRre Wkreb 'the TREE HedlehBs #XFibercsiMRBERe® kittiBtes
15  for the student record are captured and stored into AIDD_IDXtoken entries.
Using the same example of Figure 2a, instead of the BIT token with its
“turn-on” bits to represent corresponding indexed segments of the
classification, we now have AIDD_IndexCnt with a value of 3 to denote that
three classification segments have been indexed for the student record, and
20 three occurrences of AIDD_PosSeqNbr allocated. Each AIDD_PosSeqNbr
entry contains the sequence number of the indexed attributes (from
MADD_PosSeqNbr).

Figure 3 is a schematic diagram illustrating the relationship between the

25 MAD-DS detail record set, one particular A|D-DS detail record, an indexed
target file and the front-end display screen, according to the preferred
embodiment of the invention.

Item 200 is a MAD file-set consisting of a header record (not shown) and a
30 plurality of detail records (as shown). Each detail record (as represented by

item 208, 209 and 213) consists of three pieces of information pertaining to



classification, we now have Al DD | ndexCnt with a value of 3 to denote that
three classification segnents have been indexed for the student ‘rizemﬁlgcmggynd
20 three occurrences of AI DD PosSeqNbr allocated. Each Al DD PosSeqNor entry
contai ns the sequence nunber of the inde>§§d attributes (from

MADD PosSegNbr). Figure 3 is a schematic“<diagramillustrating the

rel ati onship between the 25 MAD-DS detail record set, one particul ar

Al D- DS det aj f a d

sScreen, ach’%‘? ﬁ{eﬁ_qcﬁe p;b‘tfﬁﬂgg%g‘ﬁ%d M QP@PSFQNBF ﬁglter?ﬁfgo%&ﬁuem 200
is a MAD fi bﬁnsete CPihe | intlusidnoof mh%iﬂeftecomdd(imthlshmmosa@d i8 ta30
plurality of detail records (as shownz Each detail record (as re resent ed

by item 208demEMsHAte 53PN FKAMRIE o thencapabiiiycet thip inMedliomte aiow

pertai ni ng eqNbr
for one def %%%@R%%b%tdga%‘?%ﬁ% ﬁéss?gonalﬁ\/ﬁ%ﬁtakﬁﬁﬁ a%gd %@Pgﬁﬁﬁs

di scussi®n irrdividualiie refepdricetde I shisroasex @aph eMADD RefLep @nitryi stpred tHeni s

i nvention to al l ow assignnent of additional properties to all defl ned

attributes SiSpiaxed pesitios of Qﬂﬂjm”tfﬁﬁqeﬂyatﬁféfﬂé?éﬁbﬁlﬁ froRt-gRd ispig¥ fokach

MADD Ref Loc; rﬁﬁ r bw )
attribute on WQT ?ggts'%%réc;nﬁg @%)&P or —in eéﬁ%"%éﬁgg%rc idrltag.E @g%rh MADD
AttrDesc enfary eln@reaamlf&tel@scartirmute)ntofcbake)n@nrraasf étst edaptidr.i Hetach t o t ake

he-def i ned VRADRL PPSBEANDT (FRTEY, STest (28 SoqUerzp UmBST poL (F oSG o b ¢
wthin i@e BlibhiekSichpefest i SisY the SRITITLNthe Bif vl URIBET SolirPsence

or absence o attribute’for an | target I'tem 300

i | | ustrat es whosepataté cwilladetienrsirendiee @tributizs abiesescmrat absenceriob that e- 15
set containi &a set of .Al DD Ie , Al DD MaxAttrCnt and Al DD | DXt oken

i nformati on! H baPl'P‘ée & associated to the MAD fil e-set 200.

The AIDD FileNane entry stores the filenane of the indexed

ltem 300 illustrates one particular instance of a detail record in an AID file-

15 set containing sets of AIDD_FileName, AIDD_MaxAttrCnt and
AIDD_IDXtoken information. The AID file-set 300 is associated to the MAD
file-set 200. The AIDD_FileName entry stores the filename of the indexed
target file. The AIDD_IDXtoken entry stores the physical manifestation of
the BIT token. The AIDD_MaxAttrCnt entry stores the number of bits

20 assigned out of the BIT token at the point in time the target file was
indexed.

ltem 400 can be any computer digital file, whether textual, non-textual,
structured, unstructured or a combination, stored on any computer-readable

25 media. In this discussion, an employee's employment history textual
document is used as example. Item 500 is a video display unit to present
visually the display form(s) of the program application.

Figure 4 is a schematic diagram illustrating the data-flow and their
30 relationship during the processes and operations to be described below,

and shall be used in conjunction with Figure 3 when needed.




target file. The Al DD_|I DXt oken entry stores the physical manifestation of
the BIT token. The AIDD MaxAttrCnt entry stores the nunber of bitslgm312mﬁ
assigned out of the BIT token at the point in time the target fil e was

i ndexed. Item 400 can be any conputer digital file, whether textual,
non-textual, structured, unstructured 0 £y conbi nati on, stored on any
conputer-readable 25 nedia. In this discussion, an enpl oyee's enpl oynent

hi story textual docunent is used as exanple. Item500 is a video display
unit to present visually the display forn(s) of the program application.

Figure 4 i sppogrdifitipplicaticiylfiatibhustrating the data-flow and their 30
rel ati onshi uring the processes and operations to be described bel ow,
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operati rgy eand rtﬁéﬁﬁdﬁbplagyithé_snnaﬁw_ Aéhi 6 Hut Rbay&rebedidfa) Sdnu & m out
to screen display 500 or sinplicity this Main Menu form3Shall deemto

have menu bsimplighy thisnMaind Meow ofesnt shalll deemsée havechoese baes \aadi ous

d f ' i bed bel ow. o h .
B veo: o PEQAblAHE buliSRE I adhy A0 R ohbod i Vot modes of dpetatinns 1 - o
W ndows EXpi@satibed Balo@t #so Wat la ‘@rivesiDirsctblicd-Paleld e iidtbex ed

filenames within the sel ected di rectore/ are listed. Fromthe
Dri ves- Di r eBiHiEF &9- Migrageft's \Winslowseluxplosemprogsamt, fasl wellias Bole-listhoxuser

sel ect th ' l].&- -t hat |G c (o]#

subseqﬁeont &’P% e;' ?tﬁged(\)/ﬁ{earn %Hegsnglﬁmnl P%bgglgﬁfggx@it&ﬁﬂé};sre ﬁ%t%?hi%ori'gﬁ'ﬁpl e, it
is an " EnpDayesDifectericgPoldetoires-vidk listioxhdofileaisTboxy Mg Usee soledts
docunents. 15 0800 - New Attributes Definition Operation The user can

define in atgasiesiredobiftiiieisshitbat designatesuthe ealegenr the subsequent
indexing operations will be indexed under. In this example, it is an
“Employment” category for a collection of employment record documents.
15
0800 — New Attributes Definition Operation
The user can define in advance known attributes for a newly designated
category. (Additional attribute definitions can be added at a latter stage
when the need arises.) The program application displays a blank form with
20 a pre-determined number of blank textboxes at their pre-determined display
locations. The user enters the keywords or descriptions for known attributes
into the textboxes. Once done with, the program application counts the
number of non-blank textboxes and put this value into MADH_AttrCnt 501
entry and MADH_MaxAttrCnt 502 entry and writes out the MAD-HS header
25 record. It then steps through each textbox, and where it is not blank,
captures its display location into MADD_Refloc 505, copies the content of
the textbox into MADD_AttrDesc 503 and assigns incrementally the next
sequence number for this new attribute, starting from a value of 1, and
putting this value into MADD_PosSeqNbr 504. These three pieces of
30 information are written out as one MAD-DS detail record, one detail record
for one defined attribute (that is, one non-blank textbox). At the end of this




category. (Additional attribute definitions can be added at a latter stage
when the need arises.) The program application displays a bl ank forzrg\gi[;t[l‘m_n}
20 a pre-determ ned number of blank textboxes at their pre-deterni ned '
di splay |ocations. The user enters the keywords or descriptions for known
attributes into the textboxes. Once donE”w th, the program application
counts the nunber of non-blank textboxes and put this value into

MADH AttrCnt 50 entr, n . ent W t the
MAD- HS heao%qe@éo'?'e@or%‘?‘_ﬁl ?"%@@%@?%ﬂ%ﬂ@%@@@ hﬁ.%éegﬁ%oex,d'%‘ge} mer e it
is not bl ankformatiBhYbes! definsti aMies dorathb @esighiated/BElagBef.Loc 505, copies
the content of the textbox into MADD AttrDesc 503 and assigns

}ncremant ?Ily t he next sequence nunber for this new attribute, starting
roma va nd t Ll t Ri.S:.,val ient: sSegNbr 504. These
t hree pi ec@ﬁ’é@&ﬁ%‘?'ﬂ?ggﬁﬂggﬁ’r‘?"ﬁfg?égﬂiﬁgw{q@ DS detail record,
one det & | TIRE YPrBgrdrAr apIRall6h i ieadsaint MO WIAD( filkagetl header aman detaiisk

textbox). At the end of this 2 9 OCT 20f3 -28 operation, a MAD file-set is
created, cdnfamatiop taedt Hapalaieecdbeof texthixesnawitdn gescriptipngeffrorad

attributes f.qr . th Si ed categqor 0 Addi . iy tributes
Definition M&Q&‘W&ﬂ?% }3’?‘88‘? i?ﬁgagﬁﬁ’ﬁlcéji'%%s’ﬂgﬁﬁg%gﬁr WW%E\%&TL@F& se'tJ
header and (g4 ahl| SinfdrifalioRBédaRNine AdnPaRe ! MINES fildiget aXé ERA Witd Ntheir
descriptions from MADD AttrDesc 503 whose | ocations correspond to that in

MADD_Ref LocreSpsctivé | menfasy matraye peadraas flebnsuliseanant fpiosesingdadBdst or ed

into their _respectiv no Ik S e f ubseq sing and
10 ref dPenceieieReEr ' FYBL bt AR buskind T, dave T EResRERARS
MADD_Pos Se giAID P FoySedibro 684t wilud iratee rthan AldroblasinklahR xtelRtboxeswyilll  have
Its MADD PosSegNbr 504 val ue set to zero. The user_can enter the keywords

or dq;ascr Ept haves its MARBLPosBenbibr $94; yalue iseh ik Ze« i Hger ¢ et thecan
nodi fy the I,pt | of. kSt ' ' A 15
coywor ds - TREMAES s Bfipf i 14 Rlrbliet S pidh SIOBER: Thel dodtel 12

can modify the descriptions for existing attributes in textboxes with new

15 keywords. The user can blank-out the descriptions for existing attributes
thus turning the textboxes blank. When a textbox become blank, its
corresponding MADD_PosSegNbr 504 value is set to zero (replacing its
previously assigned bit position in memory). Once done with, the program
application counts the number of non-blank textboxes and put this number

20 into MADH_AMrCnt 501. A temporary memory area temp_NextBitPosn is
assigned to the value in MADH_MaxAttrCnt 502 plus 1. it counts the
number of non-blank textboxes whose MADD_PosSegNbr 504 value is
zero (that is, new attribute definitions that need a bit position assigned) and
add this value to MADH_MaxAttrCnt 502. It writes out the MAD-HS header

25  record. It steps through each textbox, and where it is not blank, captures its
display location into MADD_RefLoc 505, copies the content of the textbox
into MADD_AttrDesc 504. Where its corresponding MADD_PosSeqgNbr 504
value is zero, it assigns the next sequence number for this new attribute,
starting with the value in temp_NextBitPosn, and putting this value into

30 MADD_PosSeqNbr 504, The value in temp_NextBitPosn is next
incremented by 1. These three pieces of detail information are written out



thus turning the textboxes blank. Wen a textbox beconme blank, its
correspondi ng MADD_PosSegNbr 504 value is set to zero (replacingSi(3 2003
previ ously assigned bit position in nenory). Once done with, the program
application counts the nunber of non-blank textboxes and put this nunber 20
into MADH AttrCnt 501. A tenporary menord9area tenp_NextBitPosn is assigned
to the value in MADH MaxAttrCnt 502 plus 1. It counts the nunber of

non- bl ank t extboxes whose MADD PosSegNbr 504 value is zero (that is, new

attribute RS PRetMORsDS detalaegord, b(prﬂe getalt feserd da @H@ogeﬂﬁ'ﬁél atiyibyteni s

val ue to ttr t u h Eﬁbp cord. It
st eps thr(I\)/ﬁ tIV§Ch ﬁph b?gr?k t%f&wﬁ&ejr ﬁts H:él tsenﬁo?f Eﬁ Rﬁﬁﬁlggéltt]g

di spl ay | oogidaped lt@anMDﬁhﬁea‘ddO@p&éléd mfonnaﬁortfm aliadufieed alfrlmjta foext box
into MADD AttrDesc 504. Were its correspondi ng MADD PosSegNbr 504 val ue

is zero, itthagssignateheale@Rry.sequence nunber for this new attribute,
starti ng with the value in tenp_NextBitPosn, and putting this value into 30
MADDTPoSSegNbr 504. The value in tenp_NextBitPosn is next increnented by

1. These t D pBofigmgthe Frent-endDisphiy SorevreProddgsen out 2 9 0CT 2003
-29 as one MAD-DS detall record, one detail record for one defined

attribut e Eéefﬁg@ any  indexing SReKationk Of e/alsHing operatine candbe Periered: fie MAD

file-set upd def.i ned
attri bat es THTRYE ERb8d SAREE K8PORIIs B Bhniaed Bhte B Kiehiha, 21

Di spl ay Scrmeerﬁ’rsmesa B@éroroesal@y,tl Mitex praegrame applicationr ﬂrseaeadilmgheper ation
can be perforned, a full list of defined attribute keywqrds

di spl ayl@d MO fi f'l@esqtrsoma(@{d ecqd ixdetsppinepthegnb ?bogéﬂ@@t’tes 't"(épogram
T e ey o the ladsfififhted clholyl M2 duriferdE! stOredCREMABACARICALEGR, o r e

t he nunber © esi gnated category. The nunber
is stored |BaMkak_1,Qhkrrﬁ;rmbéxOltIoawﬂ!ﬂisametdumbenmfhmcheckedi chdskhdxessane

number: of ugrgtgetﬁiéefponct-%%%ké) gp))(lggs( form. This form is then displayed onto the screen
500. The program application then reads each and every MAD detail
15 record. For the first detail record read, it positions the first checkbox
according to the value in the detail record's MADD_RefLoc 505 entry. It
then sets the caption of the checkbox to the description stored in
MADD_AttrDesc 503 entry. These two operations are repeated until every
MAD detail record has been read and every defined attribute displayed. For
20 example, referring to Figure 3, when the 8th detail record is read in, as
identified by item 208, the program application positions the respective
checkbox to a relative display position of 23 on the display form as
indicated by MADD_RefLoc and sets the said checkbox's caption to
“Manager” as stored in MADD_AttrDesc. When the 13th detail record is
25 read in, as identified by item 213, the program application positions the
respective checkbox to a relative display position of 21 on the display form
and sets the said checkbox's caption to “Female”. All information read in
from the MAD file-set are stored into their respective memory arrays or
areas for subsequent processing and references.
30

1100 - Indexing an Unindexed Targét File Operation



onto the front-end display form This formis then displayed onto the -
screen 500. The program application then reads each and every MAD dbgﬁﬁﬂnuS
15 record. For the first detail record read, it positions the first

checkbox according to the value in the tail record' s MADD ReflLoc 505
entry. It then sets the caption of the théeckbox to the description stored
in MADD AttrDesc 503 entry. These two operations are repeated until every

20 exam o, TEredeldl PBBRAERC PaRBY  B5ol et in' Pkt 1oL Ea i "
as identi fdexigiuted icateghiy onithe sela@ecadirestohy. thnd AIDMAMS-skt axiststihahe
respective checkbox to a relative display position of 23 on the displ ay

formas i rdiresdewd itypeapbthatheciaid sirestary hesanatdheerc ingdexed beforgaleri on to

[ Nanager” HeShRSBHaleR NEVIRcH) DTS, ind0bel M ISED AEREY bxsRES! ko 2P

respect isve grogearRodppliRation ahahigets dhepfileNamesst i fipdt MAierea filbgamiespl ay
form and sets the said checkbox's caption to "Female". All infornmation

read in frfsemithe sehested direstory iy theshiledistbox-usinghe functisaralk onan Nettor y

Mndoxi ng. arch i uRBaRsEF e Bler By SPBING D ochis PR SR e e Pl
appl i cat i onappsicatios alstaeens pHyeicdl MBI ekaretoff the tdige disirginatiedycat egory
on the selected directory. If no AIDfile-set exists in the directory, it

means that MADR AaxiitiCe 13 aligrechep aweard ibeyedaty ped dlebitpset i
e enal SAS0CT Wi shORABR BB, HRURYBIOT IS, BIBR s
fromthe sealetrigvedand display the dotdraehi tentehisob@axolhsi windews omtotdisplagal | or
an APl call to Wndows) - the filename obtained is "Chrislyn.doc'. The
program apyireeat 59&- \z,fheod-bieésv'&“f?nﬁgﬁf cdecuynent, anch thent glickss A0 dber ni ned
by  MADH_Maxfhhfiffe 2Rdcidlox@8ae RBeR MR dbhmidafik. IdnR! bxdthpR 884 to ' O
referring to Figure 3, checkboxes with descriptions of “Student® and
15 “Female” are clicked (along with other appropriate checkboxes not shown).
Responding to the click event on checkbox at relative position 21 (the
“Female” checkbox), the program application locates its MAD-DS entry, that
is item 213 to obtain its assigned sequence number, which also correspond
to the bit position with the BIT Token, which in this case is 14. The program
20 application sets bit at position 14 of the BIT token to a ‘1’ state. Likewise,
responding to the click event on checkbox at relative position 25 (the
“Student” checkbox), the indexing locates its MAD-DS entry, that is item
209 to obtain its assigned bit position, which in this case is 9. The program
application sets bit at position 9 of the BIT token to a ‘1’ state. This is
25 repeated for all clicked checkboxes. (If a checkbox has been checked “on”
before, that is its bit has been set to a ‘1’ state, the next click event will
uncheck the checkbox status and the bit will be set to a ‘0’ state). If at any
time a new attribute needs to be added for the designated category, the
operation of “0900 — Adding or Modifying Attributes Definition” can be
30 initiated immediately. The program application then builds the AID-DS

record image to be written out later by filling in the filename of the indexed



10 states. The program application initiates a viewer programt()iggerﬁm3
retrieve and di splay the docunent content on anot her wi ndow onto di spla
screen 500. The user views the docunent and then clicks on the appropriate
checkboxes to index the docunent file. In this exanple and referring to
Figure 3, checkboxes with descriptions o#81“Student" and 15 "Fenal e" are
clicked (along with other approprlate checkboxes not shomn) Responding to
the click event on checkbox at relative EOSIt on (the "Fenunl e

checkbox), tereet fegran Bbhifilebiammoidcait @gﬂﬂ%vmlné\’lémwam@m. s item
213 b h
it posi ti ol 10+ ADB FierafOeRe 815, Y | pOOUEG 3he 0 e GREF I, 2 1 20

appl I cat i orAIDE IDMtdkert SPdsThe programpépplivatibh hexblyets the flehdmesdfahe.
Li kewi se, responding to the click event on checkbox at relative position

25 (the Sﬁmgﬁf&umﬂém@o@&}he peleciedaditgctery) §§§t@‘sb't~°t§‘mw|1)f§"@‘n ¥, that
IS items qukér?tc?kﬁ @télebtéetgsa‘ﬂ' &{b%‘ikaés ﬁJer ?a“}l,]t%ﬂﬁq Foc% se is 9.

The program application se pos |on o a'l

state. Thi dsrepetitedamtinaldilescon tid seﬂétnteuemlrectt&gkia@eetfeen(uhﬁeﬁed;rmdhbox has
been checked "on" before, that is its _bit has been set to % '1" state, the
next cI i ck '@Q@Hﬂg\ﬂﬂefat'%%tﬁﬁﬁﬂ t Rdsisaddaws,3 tardhasagaavhaie “beavetal be set

O 2 oy o3 8ker! RebreBihg:  inExio HEIARAT IS0 Ys8q " iktkad QUOBpCiREnf o the

desi gnat ed category, eratio ying
Attributes rﬁemodl tthenVaIuenobeﬁ\IlOJ iimdaxCritedili beedi and| gacthné theothraen

appl i cat.ion en. buil { he Al D- ord ge to be witten out l|ater by
filli nabl n‘f'bbiq?? ot valHgs P‘ﬁﬁ%‘)’( 2003 -31 target file into
Al DD- Fi | eName 512, putting the value in I\/ADDI\/axAttrOwt 502 into

Al DD- MaxAttrCnt 513, and copying the BIT token into Al DD-|DXtoken 514. The
progr am appl20fat instexieg a mavmmsig Indexed Targét Fike Operatidocunent file on the

S e et o i 3ecide D5 PONEHS Whealo, T UL ol dpl 51t F
all files Ctlés‘iérfhtéé'c‘é‘fégiﬂy‘iinrlﬁ@té@léfctéé\ﬂﬁebﬁ#ﬂ innfRxipdtanee, tHEEAID file-
15 set exists. The program application gets in the filename of the first
document file on the selected directory — the filename obtained is
“Chrislyn.doc”. The program application then opens the AID file-set and
reads each AID-DS detail record until a match for “Chrislyn.doc” is found in
the AIDD_FileName 512 entry. (If no match is found, it means that the
20 document has been deleted and the next AID-DS record will be read in. If a
new document is found, then “1100 - Indexing an Unindexed Target File”
operation will be initiated). Stepping through each and every MAD-DS entry,
the program application uses the BIT token of AIDD_IDXtoken 514 to set
the “checked/unchecked” status of the checkboxes for the displayed list of
25 attributes. For example, and referring to Figure 3, when it reached the 9th
entry in the MAD file-set {(or memory array), that is item 209, it would use
MADD_PosSeqNbr value of 9 to check the state of the bit in position 9 in
the BIT token of AIDD_iDXtoken. If the state of the bit is a *1’, the checkbox
at relative display position 25 (the “Student” checkbox) on the display form
30 is “checked”, else it is set to “unchecked” status. It is worthwhile to note
here that none of the MADD_PosSeqNbr values reference the bit position



I ndexi ng operation stopped. (Using Figure 3 for the case where "Seqpenti al

| dentifier Referencing"” indexing nethod is used instead of BIT tokarb1 163
nmet hod, the value of AIDD IndexCnt will be 3 and each of the three Q)C L

Al DD PosSeqNbr's values will be 1, 4 and,8.) 1200 - Indexing a previously
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found, it nmeans that the 20 docunent has been del eted and t he next Al D-DS

record will be read in. If a new docunent is found, then "11100 - | ndexing
an Uni ndexethd @rr nFlalppTcatmernmat@@ awielveb@rograim & ¢#sbate Stetp@iengntihr ough
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25 (the Kk h r e lse it
is set to " E Jd(]% F@(L Iﬂﬂlf'% %hg\}/\%%%v%{eﬁeﬁgtso%%e#%‘ ﬁ@?eett&ﬁéétd ngne of

t he MADD- PoaﬁemNbate@iecécboxe:ﬁ erence the bit position 290C1lt':3 -32 of item
310 in the BIT token of AIDD I DXtoken. This nmeans that the bit position of
i tem 310 has been assigned previously to an attribute description that has

since been gedel SEARCHGp&Yatioham application initiates a viewer programto
| ocate, retrieve and
The user selects the MAD file-set to search for files indexed under the
15 designated category. The program application first executes “1000 -
Building the Front-end Display Screen” to display the full list of available
attribute keywords that can be used as search criteria. The user views the
keyword list and then clicks on the appropriate checkboxes to set as search
criteria, in this example, and referring to Figure 3, checkboxes with
20 descriptions of “Student” and “Female” are clicked. Responding to the click
event on checkbox at relative position 21 (the “Female” checkbox), the
program application locates its MAD-DS entry, that is item 213 to obtain its
assigned bit position, which in this case is 14. Likewise, responding to the
click event on checkbox at relative position 25 (the “Student” checkbox), the
25 program application locates its MAD-DS entry, that is item 209 to obtain its
assigned bit position, which in this case is 9. The program application saves

these two bit position values for later references.

The program application attempts to locate all AID file-sets associated with
30 the selected MAD file-set within the selected directory and all its sub-
directories. Starting with the selected directory, all its sub-directory structure




di spl ay the docunent content on another w ndow onto display screen 500.

The user views the docunent and then clicks on appropriate checkbo%b%ﬂﬂb?%ﬁ
nodi fy or update the attributes indexed for the docunment file. The rest of
the operation is the same as in 1100 - Indexing an Uni ndexed Target File"
10 operation after the juncture where the3 user has viewed and clicked on
appropriate checkboxes. 2000 - SEARCH operation The user selects the MAD

fil t ot h fil d d 15 d t . Th
or 0gr am appt R FEgH T¢Ik scaRRedEBE sobatrd (obghe aRARCEIRS PIbIE-So0. B <piay
Screen” 10 4 A fke-b&s i, '|Lﬁfeaﬁ§ tﬁé(ﬁhb%fﬂ‘e%tor?tﬁars t’iéérﬁph@)(é@b@ﬁ)r hat can

be used as search criteria. e user Views keyword [i1st and t
clicks on tfbetr@deagnamdecaibgoivbmdahua caetbeaseanmﬂmedrfor possible matém t hi s

e N TR O T R

checkboy atlydedphéd 'a\é%d%QEHé)kéH"f&lthétdf@sn %'&teqﬁ?&%ﬁb seTaE&x wil Bgram
appllcatlonlocate5|ts MAD- DS entry, hat is 1 213 to obtain Its

assi gned biperfosgied.on, which in this case is 14. Likew se, responding to
the «click event on checkbox at relative position 25 (the "Student"
checkbox), the 25 program application locates its MAD-DS entry, that is

i tem 209 toypBhakh AID fifSS&9M6drodhl, RPSKVIII 88, rady Clh ighdt @v&rfaﬁeltbs 9. The
program appl i cati on saves these two bit position values for |ater

r ef er ences. Al _IPXdgkemns aliiﬂl takeni il &et tasteds H oheousere dafined\an f'OF’e sets
associ gl,ed with 30 the fide-se wtthth sel |rectory
and al 107 ¢ Sligen SRatafo i T afer T b\ Saveth o siotibr dBR e FEL IS oty ) s
sub-direct Qid‘sﬂﬁirf QCerlﬁlﬁpasi%@ WOQQQQBFB%R@H ||s%e1" %t‘diéﬂt‘l@'déeﬁfeﬁi‘ﬁecj and
searched for the associ ated file-sets. If l e-set is found, it

means that matchdmnaedigiely. Héﬂwen@&w definedean EMIB @oofetan smcheme@rmtbq
Cot 00 e B SSRIE S IR et B, T QLAPE! o
deemed a match. When a match is found, the corresponding
15 AIDD_FileName with its pathname is written to a temporary file (or save into
a memory array). Once ail BIT tokens have been compared, and all
directories and its sub-directories have been recursively searched, the full
list of matched files is retrieved from the temporary file (or memory array)
and presented back to the user for further action. The user can then
20 choose to view a particular document, or delete, move or copy to another
directory, or to re-index their attributes, etc.

For the case where “Sequential Identifier Referencing” indexing method is

implemented, comparison of the two saved bit position values of the
25 selected search attributes with the value in each AIDD_PosSeqNbr field

within AIDD_IDXtoken for all searched AID-DS files will determine a match

outcome. A matched comparison of any of the two saved bit position values

is a match for an “OR” boolean search. A matched comparison of both of

the two saved bit position values is considered a match for an “AND”
30 boolean search.



5 deened as not indexed for the designated category and no search wll be
performed. When an AID file-set is found, it will be read in and evgryn%ggu}
its AIDD IDXtoken's BIT token will be tested. If the user defined r? '

10 bool ean search, then if either of the % saved bit position val ues, that
Is bit position 9 or bit position 14 of 3fhe BIT token, is a 'l state, it
Is deened a match imediately. If the user defined an "AND' bool ean

be a1 or lnd% B ol SoBEALECE il BRY e BR0 el FerBlind g8 diprad e ™!
cor r espondi agplitatioh [deartReNan® proddyses AlDAIERIBIN fanbuid HiRdctbAed ahgnpor ary
file (or save into a nenory array). Once all BIT tokens have been

conpar ed, asib-girectodiesedt didppenanyhen stheysetsicted tMAD: dilgrsot Nesemore

emporary 17T0EEAF R ARG agoteh it BB AVEA IR b tRER LB, 0T
further sactizeget THR'sISEIDCANDKSKRN205¢H00BReh0 AW B, PahEi Cudiee dacument,
or delete, nmove or coBy to another directory, or to re-index their

at tri but es, MA¥H_MaxAttHentchikkis greater thary inethel currend MDD iMaxMECat S18i ng”

i : . Ao . ng.
val ves of P o e gL Bl naR BeRh AR of iy MRN8 R mpB®! ! on
Al DD_Pos Segfilerselt i ftat thel &nrentAlaizt! it iedee beénrindéxed: ddow ¢oe AisBr Basf i | es

will determne a match outcone. A matched _conparison of any of the two
saved bit poRleetednon@ qidnore of dhesn pAWS Bitritites @3 seashaaliriudelsin A nat ched

o " GiedfigY P BREIE SpaRieTRRAngER, okl Hhrsadilys oo 2
scenari o t hadtt oagtuneddn stheciold’ ABDIIDX¢oken Hr4gBHMolaEP| Incsudhoicasesr ches
happons. whefOHIGTEURT BRRTIRIRLS £ B JuPvIRY THOIME LSRITBEreSt BAIPIeRaet: i ons
assigned thgn fhleaRe ! dRdgrahl SPRicaHORCRS HEIEXBR necessary actions
(automatically) during the search operation. For example, the possible
15 automated can be YES, MAYBE, NO or PROMPT in response to the
question — Is it a match if all search atiributes are found in the target file
except for ‘new’ attributes that have not been captured in the current
searched AID file-set entries? YES means to consider it as a match.
MAYBE means to consider it as partial match — still extract the information
20 but display it later in a different colour to highlight the partial condition. NO
means to consider it as not a match. PROMPT means to prompt the user
when such situation occurred to manually (visually and intelligently)
determine whether it is a YES or a NO. Most prior art are not able to
handling this special scenario.
25
For the case where “Sequential Identifier Referencing” indexing method is
implemented, this special scenarioc occurs when any of the saved bit
position values (in actual fact, the MADD_PosSeqNbr) of the selected
search attributes is greater than in the AIDD_MaxAttrCnt entry within the
30 AID-DS detail entries of the searched AID-DS file.



5 target file's AIDD | DXtoken 514 token, that is, the value in 9 LT 2003
MADH MaxAttrCnt 512 is greater than in the current Al DD_MaxAttrCn% 913
entry. This neans that there has been addition of new attributes to the MAD
file-set after the current target file hgg been i ndexed. Now, the user has
sel ected one or nore of these new attributés as search attribute(s). This
10 case may thus require 'special' handling, as the new search attribute(s)

is not ca d jwhe ‘ol d' @DD |.DXt oken 514 BIT token. In such cases,
configurati ug'alr:ﬂ %qggecrgﬁnb pﬁrr%?'aed for the user to preset beforehand

to enabl e thge RAINEH iDL LEPEEIT thig ihvkiRioh!iS tRACAPAIDY _ABXoREA entry
(automatically) during the search operation. For exanple, the possible 15

aut omat ed ccant@es aidhe vMefiped attiobyiesmRaigorian indsyeshtargebfilehés lgo@esi on - |s

For " mew dnis PRPSEBHfRkeR 40407 o el ARG b i€ DB seref T She
Al D fil 6- sakh&thkr ites tarde? e ansopiedcsrnsioled tbtarthér améstbry oMAYBE greans to
consider it as partial match - still extract the information 20 but display

it |ater irFAnRNEr.dherg iscod bacessityrne gatindgit thaharget fileaAlldBaldistnessedno

such si t uattop e fedivoBbaRMEEH il nRENEs [4toB AIBhick1%) “Get erm ne
whether it is a YES or a NO Mst prior art are not able to handling this

speci al scenario, 25 For the case where "Sequential ldentifier Referencing”
i ndexi ng neth&elestionne indexed dargetifles fe copy ecktnmavs @mrlenHeiR9any of

LD srf Dol RRS SR TRy dioRfl NobekPERN KB lBRRTBREMRS o 1 e
wi thin the th80seleClidt tdedrad Ireleatinges mfertthe targetcdectanDibShéi Daves290C 2003
nventi on | SEHNCEA TS, [TREGRISERE T didg-ant-aros operation wilnot | ©
be elaborated here as it have been implemented in many windows-based
programs, and can be programmed by anyone of reasonable skill in
15  windows programming art.) Knowing the name of the file(s) selected would
enable the program application to retrieve its AIDD_IDXtoken eniry
record(s) from its source AID file-set for re-insertion into the target AID file-
set in the target directory. The AIDD_IDXtoken entry record(s) should be
removed from its source AlD file-set if it is a ‘'move’ operation.
20
This capability can be utilised to give this invention the flexibility of allowing
distributed or decentralised indexing. For example, a depository of
1,000,000 images can be split into batches of 10,000 images and sent out
to different parts of the world to be indexed by 100 different persons or
25 indexers. Each indexer could be using his own local copy of the MAD file-
set translated to his native language {and could even be “sub-view'ed” for
whatever the reasons). Once indexing is completed by all the indexers,
which can be performed in batches, their image files and their AID file-sets
can be merged or re-located to different target destination as long as the
30 AIDD_IDXtoken entry records go along with its respective target indexed




contains all the defined attributes state for an indexed target fileg Q@ 00
long as this AIDD | DXtoken entry is "tagged" along with the i ndexgd P r%;e‘l1
file, 5 whether the target file is copied or noved to another directory or
drive or conputer, there is no necessite%/sto re-index that target file. Al
that is needed is to insert the invol vet® Al DD | DXt oken entry into its
target AID file-set. The selection of indexed target files to copy or to
nove (exanple, using, 10 nmuJtj-line selection facilJity of the file-1listbox)
Con b’ por NoEREABS- Aa0y s S8 ‘SEWES b Fargmanl found8 e ProbaB, ¢ he
target di r%égéﬁt ﬁébdé"ﬁd@&!e%ﬁ?ésﬁﬂ@ﬁéﬁé%@?' Fol ders tree-view |istbox.
- ot

(This drag-an rop operation w n e el aborated here as it have been
i npl emented i n many w ndows- based prograns, and can be programred by
anyone of reasonabl kill in 15 wi ndows programrmng art.) Know ng the nane
of the fil &lét)m%%ﬁ"éi'i WBul d enable the program application to retrieve

Its Al DB_I bpfhkethet Ubobe 3ﬁ6@éé§(o.§) ahbOBplefatictRUIdecribeY finl fheehbbes
re-insertion into the target AID file- set 1n the target directory. The
A1DD_| DXt olenbediments evoha Bimshaintetigeace maddnecivément ta sorduat sésual D

file-set if it i, ' ' ti.on. 20 Thi bil Lt b i1ised t
LS o, TR e SRS el B b, S B o0 ¢
decent ral i sdsHNdeNs Ndse FRRRIAh@IiRnt pRYCSSEY fér dinBPOCRERaleRRgeS can

be split i atches o , 000 imagés and sent out to different parts of
the worl d tdeveopmemtidd aytohte dheserprocessess crhererares5ongeiog eprojedtdic h

i nd | d, b ' i | gcal the MAD fil.g- | at ed
o b s 1Ra iand Fesedratrs R Auhie dREnsficRRs StenteRiPredrifan 37 inabale, ! he
reasons). Qi MeXi dHY irSséRBRIRE8dchY tld géﬂ&ak@ﬂ@g@?ﬁs forhhgéxisgn be

performed in batches, their image files and their Al e-sets can be
nmerged or rand cdassificationdi Othersninttagduget lingdistiaaandnsertensag sHyciuse 30

A 05, R KGRI 1 FARBLY, iy Roh et of el AR sk Bbpd s 2 ©
the prior &eywords could be assembled into the MAD data structure, and the
15 appropriate values assigned and set into AIDD_IDXtoken entry
automatically in the AID file-set for the target file. Another example, for the

case of full text indexing, is to use the top 200 or 300 most commonly used

indexed words to build the MAD data structure, and for each indexed text

file, to build its AID data structure automatically.

20

Advantages of this Invention over the prior art

With the 2 data structures synchronised and its linkages maintained, many

of the mentioned problems of prior art are removed. This new invention also

introduces many new advantages and capabilities that are not easily
25 implemented or possible with prior art. They are summarised as below.

a) The definition of new attribute is performed once and once only in real-
time without the need for any pre-processing. The definition is saved in
one central MAD file.

b) A full list of defined attributes is readily available for display to the user to

30 select for use during indexing and searching, thus eliminating the
problems of recalls (i.e. which keywords have been used before), or what



where it needs index entries to be portable. Automatic Indexing 5 Wile the
above processes and operations described in the above enbodi nentg § pybing
human intelligence and involvenment to conduct visual inspection, define

new attributes and to index target files t is equally possible to use
artificial intelligent processes (or ot‘h'gr‘ equi val ent devel opnent) to
automate these processes. There are ongoing projects 10 and researches to

automate the process of features recogpition of. inages. d.t i ke, and
in some casese?‘aegn‘f?mgda_eﬁé? a@gaa@% f%}s“f'ﬁgeﬁ%HEISt%ﬂq Uggggsi# i cation.
Q hers int ro%ﬁﬁo‘rdé‘.gw Effe Qv rERRNVEE CRhEF B BBt With deger mi ne
the key content of textual fil'es. These generated keywords coul d be

assenbl ed i ntusagkeoiviyhatymnas,sabhreviations asiogulae-pigahpproprangd tensg@iSues

assigned and set into AI.DD | DXt oken entry ..au tic L

file-set for WAl YOI §BE IFi\Wial YOI CAB US& IMPIC ttq Br" eﬁ]]e{alygl[sbé}"@g 'ﬁ%‘}ﬁl t ext

I ndexi n%, isté@n%?%irﬁiﬁﬁ' rh€fnidg0 or 300 nost commonly used indexed words to
e MAD da

build t ta structure, “and for each indexed text file, to buildits
Al D dat a ste)uEheiselemtioomitattridutes t@osedonindeying andtsgaaschingdatd Bieréver t he

prior art Wth the 2 data structures synchroni sed a | & i

mai nt ai ned, rﬁyﬁe WB%.?I‘%O‘ icfﬁ’(é(if Z?@%I%r@oﬁ$g)pppoﬂ]dealﬂﬁ§b4%)éé¢@%§%d. Thi s
new i nventi onytgihifes. INdGEINEERQIREXhE BYePMPPE AU R Sdfled@dlord forithe t hat
are not easily 25 inplenented or possible wth prior art. They are

summari sed assameée @ftribale Fgaindend agairethus speedingtun Big dexingpiesestd once
and on only in real- tinme wthout need for any pre-processing. The
deti ni t0on | EndelEafes R89E3&W?ag|erﬁ9g%fi|e. b) Afull list of defined
attributes dgy Theadebariptical oflthe Awribites pbraxeywotdie canebet modifizdsendct for
use during indexing and searching, thus elimnating the problens. of

recal I's (i.e.atidhuies e aywesds 508 b delated @nyiime: &) reahtimg, Withaldieoos
need to execute any ‘re-indexing’ or ‘re-organising’ process and without
any impact to any previously indexed files.

15 e) Once an attribute is defined, it can be translated and displayed (as in
item(b) above) for indexing and searching in any languages, different
from that used in the indexed documents or in defining the keywords. For
example, the initial definition of one attribute “"dog” was done in Boston
using English. Subsequent indexing can be carried out in Canada using a

20 French MAD file for it's indexing front-end display (the attribute is now
displayed as “chien”). The searching can be done in Germany using
German's front-end display (e.g. as “hund”, instead of “chien” or “dog").
This feature is very suitable for non-textual files, and is equally applicable
for textual files as well (except the target file is still in its original

25 language, unless translated copies are available). This is not very
practical for current methods and techniques of indexing and searching
available today. For the business arena, suppliers and distributors can
now distribute CD-ROMs of their catalogs defined and indexed in their
own language, but have translated attribute descriptions for the front-

30 ends in the languages of the retailers around the world to search and

retrieve information out of the catalogs.



-37 exact keywords are avail able thus ensuring consistent usage of

keywords. It effectively renoves other problens associated with thi E%
of synonyns, abbreviations, singular-plural nouns and tenses - wha gﬁﬁﬁag
is what you can use, without the need to,jntroduce new 5 termof simlar
meani ng. c) The selection of attributes use for indexing and searching
Is anmere click wth a pointing device (e.g. a nouse) on the displ ayed

list of atgri t: t i - i
cepwor 1 or!) 118 SR o plP ePE’ A, BF dihEiF bpyDoenf KePwbitfs R
i ndexi ng pr oasséctick0agnddelingriatieibatest yipagrseahite stiteziar therebg) restricting

description of the attributes or keywords can be nodified _E/nd attributes
or keywords dhf retsieyal et eqrtain jidexedifiesicankg imeplemented €asife need to

execut e any. Azl LOO. Ok " L&:a9Kdani S Ng ;P b gy ny

| mpact to th?&g/ﬂﬁj%§$%qnn 8xé§p'?pl@W@e}gdﬁ@ﬁnagg?t%utag% sfﬁdefi ned,
it can Ige tragwhplted, aitdodi # Aged toado iany ‘td-ielingalbyviie bser ondbei ng and
searching in any | anﬁuages, different fromthat used i i ndexed

in the ind
docunents or impagad filesg ThiscPievidas: ars adgigipnalsapability %ﬁm@"iomst'ﬂa?x'ﬁgfi nition

of one attrihute, . Qi t ' | $ary t

I ndexi ng canqéeﬁecggﬁlgg'a&@m g%iﬁ@&?@%ﬁ@@%“@%ﬁ@m@% | e ? gr it's

i ndexi ng fr orintceadedtraided poodiHateamithobtithe neediovndo dnyg (redndexiag’. " chi en") .
The searching can be done |n CGerpany usi Ger s front-end display
(e.g. as "hinrddditioRa pragedies el Bﬁ"aS@PQHEQ%Q-- achnggﬁfgefi ailubi. Bs &7 y
sui t ablg for - |4 of ] : ' I | : i ual
files a@ wel | % e%épH?‘ﬁtg ?'gefgg!tq%gﬁll IeO%ingﬁéS‘tah lléu?lﬁ%sf[ @?Flisgiélﬁtldgqranguage,
unl ess trans| multiple spicen arcbrepod lapdits) expéridedi descaptior for thekeywioedil  f or

current nethods and te L ques, of i ndexing and searchi.ng. avail able today.
For the busi né§siNg® @?ﬁd%gﬁfﬁ"eﬁ% f%rn‘ésedl?’%ﬁ'fq Wy %l,cgww di stribute

D 1% o g SRR s oo e s, ok v, b

added to the MAD-DS file since a current indexed target file last indexed.

15
While there have been shown, described and pointed out fundamental
novel features of the invention as applied to embodiments thereof, it is
understood that various omissions, substitutions and changes to the
structures and process steps, and in the form and details of the invention,
20 as herein disclosed, may be made by those skilled in the art without
departing from the spirit of the invention. It is expressly intended that all
combinations of those elements, method or steps which perform
substantially the same function in substantially the same way to achieve the
same results are within the scope of the invention. It is the intention,
25 therefore, to be limited only as indicated by the scope of the claims

appended hereto.



30 ends in the |anguages of the retailers around the world to search and
retrieve information out of the catalogs. 2 9 007 2003 -38 f) The ?@ddﬂmms
tolimt "views", that is, by displaying only certain keywords for

sel ection as indexing attributes or as_ggg[ch criteria (thereby restricting
the retrieval of certain indexed files) n be inplemented easily. Q)

I ndexed files can be copied or noved to another directory, drive or 5
conputer, w thout the need to do any 're-indexing' by the user on the
inpacted files. This provides an additional capability that allows indexing
to be perfoCphAMSh a distributed or de-centralised manner and be nerged
into a centralised pool later without the need to do any 're-indexing' . h)
Addi ti onal properties can be assigned to each defined attribute, as each

10 defined attri j ' P : 4. posi ti on
for nmulti pﬁe sc‘%&%‘eg‘iﬁ”ﬁ@%wx?” gﬁﬁ@‘é‘%ﬁﬁ%&e@%@%@% E@&?&\Ib?@r’ t he
keywords etc. iadatd berdfdddeicaidapable bbstoriag hplurdiity f egngputepfiescat i on.
i) Program application is able to detect changes, that is, pew attributes
added to the NASISCPIdsWEekeH: egch GPMpREer a@kéacqrgr@&emiﬁﬁglqué&f’nﬁndexed.
15 While there V. ; , described and pointed out fundanental
novel features rﬁ'ﬁﬁ??ﬁr\@%’?%n as applied to enbodi nents thereof, it is

under st ood 1 hat  #rstaoleotiors of infsimatidrs ncluding essenas chatigstes wftthe

structures and process eps, and in the formand detgils of the invention,
20 as herein di st9rBREEr %wrﬁscmwht%%ngmn%ﬁr 'ﬁstoﬁée%t?rgs\ﬂr?hout

departifgo 1 om UfgnGpiib! aRf of 6cdridV el ditinfimXBhaRELYingbAREgd t hat

all conbinations o ose elenents, nethod or steps which pérform
substanti al | y t Her eank chmptérdiie ion recdsd thatt is deing indexsdme way t o achi eve

the sane results are within the sco of the. invention. It Jds.t
intention, 25t r@}aé'ggt,eél,segén %am tpﬁistyg&rgrﬂowpdbsqsdmkg& A flf)ﬁg"@ﬁgpe of
the clai ms {haRRRAESHH BRE 8E&end collection of information with specific attributes in

the first collection of information to identify the presence or absence of an

15  attribute in each computer file or record being indexed.

2. A system according to claim 1, wherein the first collection of

information comprises of one or more detail sets of data identifiers, and

each detail set maintaining information for each attribute of a pre-
20 determined category of computer files or records.

3. A system according to claim 2, wherein the number of defined
attributes in the first collection is contained in a respective header set of
data identifiers.

25
4, A system according to any one of the preceding claims, wherein the
second collection of information comprises one or more sets of data
identifiers, each set maintaining information for one indexed computer file or
record of a pre-determined category of computer files or records.

30



2 9 OCT 2003 -39 CLAIMS: 1. A systemfor the indexing of conputer filef %i
records, conprising: 5 - a data storage device capabl e of storingzdaoc 10
plurality of conmputer files or records wherein each conputer file or
record is identifiable by one or nore aﬁéributes; - a first collection of
information including a series of attribttés of the conputer files or
records by which said conputer files or records are 10 identifiable; and a

d col lgcti £, inf i on incl udi (1 f fil
or record that A eiohh HARIEIL eflf R Iy 215 o ifer BB B SRERKACT 1|
i nki ng meagisiietién | ohkirlermatith SiRLdES istiniarys asaad igatifiess | amerdin

information with specific attributes in the first collection of
i nf or mat i orcareparis pf the heageresenhekdala idestifiers iof thenfirst sobeetionowite i n each

wherei n « neniery 3587 SRR M B8 ady cONEt T e BEEE, Neliahhsics o
detai | set definedadince GrRNseddrRr Solledfiéh ofMEdInERIoR Wa$ Rist pdAated. ni ng

information for each attribute of a pre- 20 determ ned category of conputer
files or records. 3. A systemaccording to claim?2, wherein the nunber of

defined atirib A ] | ect | : . , . O
neader st &f  dacisiieaeEididto 58y 5RE odfle rlrfRIg g MRIHWR of *tne
precedi ng dinkints madiey ebmpriBes I66stivnd peibkérecAdsoriatéd iviftoameidentifislepr i ses
one or nore sets of data identifiers, each set maintajining inforpmation for
one i ndexedsegmpit@fra siring @frsepasatshuidentifiabie seamesisrhisdormatiogonther

comput 8 Tidednd" dREREGS - of Cinformdtioft AP 3ead” segment of information

represents the presence or absence of an attribute in a computer file being

indexed to point to each attribute in the first collection of information.

7. A system according to claim 6, wherein each separately identifiable
15 segment of information in the second record set is a data value such that
pre-determined data values represent the presence or absence of an

attribute for a computer file or record.

8. A system according to claim 6 or 7, wherein each separately
20 identifiable segment of information in the second collection of information

consists of one or more bits of data in a binary string.

9. A system according to any one of the preceding claims, which
includes input means for a user to select attributes of each computer file or

25 record into the system for the purpose of indexing.

10. A system according to any one of the preceding claims, which
includes input means for the user to define and/or modify any of the
attributes in the first collection such that new definitions and modifications

30 are immediately available and do not affect the links created for any
previously indexed computer files or records.



5. A system according to any one of clains 2 to 4, wherein the second
collection of information includes summary data identifiers wherein
conparison of the header set of data identifiers in the first collectB@GT 2003
with summary data identifiers in the seg?nd collection identifies new
attributes 5 defined since the second t6llFection of information was | ast
updated. 6. A system according to any one of the preceding clains, wherein
the linking neans conprises |ocation pointers associated with an
identifiable segment of a string of separately identifiable segnents of

~informationt{n tAesydlerr@RBErdiY [t6CEhP LY df ther PRddefin tdaifRC hwhraMeNt  of
I nformation represents the presence or absence of an attribute in a

conput er fiinglugesngterageeneans ®rpocemputer paegram to ideogoisenatirtbutées fart
collection of information. .7.. A system acgording.to, claim.6, erein each
separately é)Equ"ﬁ?rraT@Péo%ﬁ'nggﬁﬂ‘iﬁpd&r%?ﬂc‘%?‘ﬂﬂhuﬁeﬁ ?@*@é&%&‘ fcé(cord set
is a data viahdginguch that pre-determ ned data val ues represent the presence

or absence of an  attribute for a conputer file or record. 8. A system
according to claim6 or 7, wherein each separately 20 identifiable segnent

of informatjon i nd,. cO ction of information. consists of one or
mor e bi t s of2aars VAR BERARYTEL By oRg SanerBEiRy Haigen gt Peone  of
the precedifirgt ebedtion dhinfdimdtionl ddesnd RBMSctigRaGBInfemationsaiid pfuraRtyect
attributes of each computer file or 25 record into the systemfor the

pur pose of ofrempulgr files orresoriscaresaparabla drons thedatenstosdge devipe @0ddi n g

any o e €a5h b BiHfEE e RbETFETe bEnoe iRehL detaaietR MY i i ons
and nodifications 30 are i Mmedi ately avail able and do not affect the |inks

created for_ any _previ ousl@g I ndexed conputer files or records. 2 9 0 C1
2003 -41 1113.A° Hstustencaerdiing 1o apiyonm ©f dhet precsdinge alaigsc whergin whi ch

i nel udes i ngifdrasicoSRAGIthb FrsPcGIRBABh LT IRFAMaRBH tahd SSQSHY SIetibh dut es for
information are manifested in a form selected from the group consisting of
19 database tables, database rows, entries within the registry of an operating

system, index entries in index structures and in flat files.

14. A system according to any one of the preceding claims, which
includes a collection of data identifiers storing attributes that duplicate
20 attributes contained in the first collection of information in a language
different from that provided in the first collection such that attributes

information can be viewed and used in another language.

15. A system according to any one of the preceding claims, wherein a
25 selection from the first collection of information can be duplicated for

selected usage.

16. A system according to any one of the preceding claims, which
include creating one or more copies of the first collection of information,

30 each said copy containing additional attributes thereby allowing additional
attributes information to be defined, captured and used.



a conputer file to be indexed and present said attributes to said system
for 5 indexing. 12. A system according to any one of the preceding clains,
wherein the first collection of information, second collection of 290CT 2003
information and plurality of conputer files or records are separable from
the data storage device and 10 each be s#8red separately on one or nore
different data storage devices. 13. A system according to any one of the
precedi ng clains, wherein either or both of the first collection of

i nformati on and second collection of information are manifested in a form
selected fromthe group consisting of 15 database tables, database rows,
entries within the registry of an operating system index entries in index
structures &nd iA dysteamfadcesdind 4o afy et ethagurecdding disina)whereinothet he
precedi ng cl ai ns [ c}udes a collection of data identifiers storing

i ch
attributes i%ﬂ%ﬁ%@ﬁﬂé% ORTEiPR it egPaEblainacd seriehef greuns, @achect i on
of 1 nf olgat hefipl BoPedMAYAPCOICRLIE BF FifexbH UL, REQH Aechrif the Tirst

col | ection at att ormatron can be Vviewed and used in

anot her | anguage. 15. A system according to any one of the preceding

cl ai ns, V\hE{&i neg 25 selection fromthe first collection of informtion
ated ¥

can be dupl . b?temsEF%fojm I &Y. 0&%.9fﬂh§y@w5&§ﬁﬂpﬁgwwr@ﬁy one of
the precedipfegsladi 6 .u'té}(ﬂlgg? réc?cﬁétié ESpi@B%r%o@ frofrPis E@tg%. the
d conta It
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first collection o ?n‘%’l@orrra I on, each sal d copy I ni ng ad onal
attribut es lphat@bytoakl tasgey lesdion] dhal setavtf rdatait identifidrer imatthe® rsdoonde
defi nedI

~ Captured and . used. 2 9 O C 03 -42 17. A system according to
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i nf or mat i oncdrfied @PMARIEFIntd b eRoR8ORERIN & eamsﬁargéqscat%r%@rpthaé it
representing a collection of indexed conputer files or records. 18. A
syst em accoglimingtestheneashto refindax spidecardputgr leadmsaidvhegatilocatiohen an
i ndexed conputer file or record is copied or noved fromits source

19. A method of indexing a collection of computer files or records in a

15  data storage device, each computer fite or record being identifiable by one

or more attributes, comprising the steps of:

- maintaining a first collection of information including a series of
attributes of the computer files or records by which said computer
files or records are identifiable and a second collection of information

20 including entries for each computer file or record that is being
indexed;

- providing linking means for linking the entries in the second
collection of information with specific attributes in the first collection
of information to identify the presence or absence of an attribute in

25 each computer file being indexed.

20. A method according to claim 19, wherein the first collection of

information comprises of one or more detail sets of data identifiers, and

each detail set maintaining information for each attribute of a pre-
30 determined category of computer files or records.



| ocation to a target |ocation, the set of data identifiers in the second 10
collection on the source location for the indexed conputer file or record
is copied or noved into a second collection on said target | ocat? 8C3Je
that it elimnates the need to re-index said conputer file on said target
location. 19. A nethod of indexing a colhgetion of computer files or
records in a 15 data storage device, each conputer file or record being
identifiable by one or nore attributes, conprising the steps of:
maintaining a first collection of information including a series of

attributes of the conmputer files or records which said co ter  files
or records d&te iﬁeﬁﬁ%‘?‘htﬂcéom éos%lﬁ%c?%o‘l"%'@d’i‘ dﬁeo’FUm FBH%E‘?‘?@WC'ZO

i ncludi ng ent ki f.or tarofi QEARCHN | SebgdNget bndexed;
provi di ng Ié‘hﬁl‘ﬁés r}"gatﬂg gtr E?‘F%'Fﬁgist de‘ﬁaelﬁlgpi @sgirﬁséﬁﬁgec%nd col I ection
of i nformtdsa idehtifiespecific attributes in the first collection of

i nformation to identify the presence or absence of an attribute in 25 each

corrpufte|5 file being indexed. 20. A nethod according to claim 19, wherein
the first codlechi penld doSbAIIAGE!L M YR bP ehifls $090001 TWIRERI! M set s

of data identifiers, and eac set maintalrning information for each
attribute ofeconey eolldbtictetadr mforethtiont egopriset ooepot enorfel Iseds wf deteords. 2
9 OCT 2003 -43 21. A nethod according to cl afJ m 20, %\ﬁ[rmrei n_the nber of
defined atidenteiss earh SRLMANEN N IVRETAtGH 105 o RdPedEamPuer SISt i ve

header set ' LihiRES - . | 0 any one of
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clainms 19 t'(;gcgﬁ%méjrrgl n 4E}heI secomgﬁlcech on of I nformation conprises
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second collection of information includes summary data identifiers wherein
comparison of the header set of data identifiers in the first collection with
the summary data identifiers in the second collection identifies new
15 attributes defined since the second collection of information was last

updated.

24. A method according to any one of claims 19 to 23, wherein the
linking means comprises location pointers associated with an identifiable
20 segment of a string of separately identifiable segments of information in the
second collection of information and each segment of information
represents the presence or absence of an attribute in a computer file being

indexed to point to each attribute in the first collection of information.

25 25. A method according to claim 24, wherein each separately identifiable
segment of information in the second record set is a data value such that
pre-determined data values represent the presence or absence of an

attribute for a computer file or record.

26. A method according to claim 24 or 25, wherein each separately identifiable
segment of information in the second collection of information consists of one or

more bits of data in a binary string.



10 23. A nethod according to any one of clains 20 to 22, wherein the
second col | ection of information includes sunmary data identifiers Mi&F @i
conpari son of the header set of data identifiers in the first collection
with the summary data identifiers in th% second collection identifies new
15 attributes defined since the second ¢ 4Fection of information was | ast
updated. 24. A nethod according to any one of clains 19 to 23, wherein the
| i nki ng means conprises |ocation pointers associated with an identifiable
20 segnment of a string of separately identifiable segnents of information

in the sed@md cAlrmethiodoacaairdingftoramt one afnclaiesc hgstegd@nivhich inoludesat i on
represents the presence or absence of an attribute in a conmputer file being
i ndexed t o PRYineahsdaER wiar-toptflect aftindes of each AareRYtebflepr refBd mat i on.
25 25. A [ | . rein each separately identifiable
segnent oﬁé%%?%?%ﬂ f@%hkﬂae&ég%%hﬁﬁpgyggd set is a data value such that
pre-det &rm ned data val ues represent the presence or absence of an

attribute fgogr a co ter file or record. 26. A hod_.according to claim 24
or 25, wher€in é%dﬂng‘g@ﬂa@%&ygiteeﬁﬂy Pﬂﬁﬂ?zfeda'é‘?gnﬁéﬁ? of Whlcgr'ﬁg’MdSﬁ in the
second col I; | ' [ ToYa [y r L& iR afy.data in a
bi nary str i'ﬁ%& @%@%%g@%’ﬁ%&i tggj.e?lﬁe?réeﬁ%rdﬁgggg%&’?r% “ﬁ% agtrq@h%)e%elﬂotpgcl ai ns
19 to 26, Jistbolientiondrh thap newneedirttiéres and usedificationsl ardt inamedidbelyes of
each computer .file or record, into the syst for the purpose. of indexing.
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I nput  ABansd utbhﬁle‘é%ﬁ'rre&&oﬁ?f' ne and/or nmodify any of the attributes in
the first collection such that new definitions and nodifications are

i medi ately available and do not affect the Iinks created for any
previously édq.dexﬁdmethod according to any one of claims 19 to 28, which includes
interface means for a computer program to recognise attributes for a
computer file to be indexed and provide said attributes to said system for

15 indexing.

30. A method according to any one of claims 19 to 29, wherein the first
collection of information, second collection of information and plurality of
computer files or records are separable from the data storage device and

20 each be stored on one or more different data storage devices.

31. A method according to any one of claims 19 to 30, wherein either or
both of the first collection of information and second collection of
information are manifested in a form selected from the group consisting of
25 database tables, database rows, entries within the registry of an operating

system, index entries in index structures and in flat files.

32. A method according to any one of claims 19 to 31, which includes a
collection of data identifiers storing attributes that duplicate attributes

30 contained in the first collection of information in a language different from




10 conputer files or records. 29. A nethod according to any one of clains

19 to 28, which includes interface neans for a conputer programto

recogni se attributes for a conputer file to be indexed and provide sz;igdmcT 2003
attributes to said systemfor 15 indexi_Qg._ 30. A nethod according to any

one of clains 19 to 29, wherein the first™ collection of information,

second collection of information and plurality of conputer files or

records are J £r St L n c stored

on one-or iR HPARES Jhi RGP R oR A St o R e L o

any one of vieaiedsari®used Blansther Ringuagéher or  both of the first collection
of information and second collection of information are manifested in a
formselected fromthe group consisting of 25 database tables, database

rove, entr!gs W ihibthBs dardihbVicagd 0P Bfakialifs #YSHeBD, WMAKIeRITT es 1N
I ndex structures and 1 n flat fTiFes. . A method according to any one of
clains 1% teel@ttiomhiramn thec Ifinste sollectionl bédeicomatén deara bed ehtplitateds fart or i ng
attributes that duplicate attributes 30 contained in the first collection
of i nformat F%’r"'rcfeﬁﬁésef%guage di fferent from 290CT2003 -45 that provided in
the first collection such that attributes information can be viewed and
used in another | anguage. 33. A nethod according to any one of clains 19 to
32, wherei n34. 5Asmethad ascordiogto layfdnesef aaimsetq t@d3 ourther eomeristg can be
duplicated for . selected usage. 34. A neth rcin 0 f clains
1ot o 33t TR ReP e/Gptng e o wiore, e OEPefRpEOIREob b RE R es o
the firsg C@hbl@@aﬁ@&oﬁ{z doRfAniAgtadiition) AribhteRitkrep e Hg@haditional
additional attributes thereby allowing additional attributes information
to be defi natiribylgsiinfosnation to e defiped, gapterellandsest-di ng to any one of
claims 19 to 34, wherein the second collection of information is separable
into a series of groups, each

35. A method according to any one of claims 19 to 34, wherein the

second collection of information is separable into a series of groups, each

15 group representing a collection of indexed computer files or records.

36. A method according to any one of claims 19 to 35, wherein when an
indexed computer file or record is copied or moved from its source location
to a target location the set of data identifiers in the second collection on the

20  source location for the indexed computer file or record is copied or moved
into a second collection on said target location such that it eliminates the
need to re-index said computer file on said target location.

37. A method of indexing a collection of computer files or records in a
25 data storage device, each computer file or record being identifiable by one
or more attributes, comprising the steps of:
- maintaining a first collection of information and a second collection of
information;
- providing an input means for a user to define, select and/or modify

30 the description of attributes of the computer files or records into the

first collection of information;




15 group representing a collection of indexed conputer files or records.

36. A nethod according to any one of clains 19 to 35, wherein when an

i ndexed conputer file or record is copied or nmoved fromits source |pQa(TqaNm3
to a target location the set of data idepfifiers in the second collection

on the 20 source location for the indexed’Conputer file or record is copied
or noved into a second collection on said target |ocation such that it
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identifiable by one or nore attributes, conprising the steps of:
mai nt ai ni ng a fithet ugersicast view ad seledrfanuseall definad aélebutestol | ecti on of

information; - provigding an input ans for user. to defi sel ect and/ or
modi Ty 30t he qE0Yig fafiRe et B3R e eBiert &F Blinislet I \ReSoR o ar ds
into the first GMet8sh i INnrmiafibal BBEh WRigndil (Ji2P8srmatith BefvihgitRe di spl ay
means for the description of attributes in the first collection by which
the conputer filR€sence ecabsency ef a defined atnbuiedadhe attibutesadthe figst vi ew
and sel ect for %ﬁﬁﬁﬁhéﬂgfkﬁﬁﬁﬁ?t tributes; providing |inking nmeans to |ink

segnents of info ¢ond 5 collection of information, each

segnent of . nforwhéredn thef isticodt kelledliods &fcihfomatirenneludksalstetioned
attribute to the attributes of the first <collection of information; -

wherei n the secdRintess petingrto dhe jasedorel thmcomeutaldile pbEAArdn  poi nters
pointing to the |ocation of the conputer file or record.



