29 OCT 2003 - 1 - 27 OCTOBER 2006 *166166* System for I|ndexing Textual
and Non-Textual Files Field of the_invention 5 The present invention

(el ates to an indexing system and in particular, to a conput2f{fdses

met hod and system of “mmmummlﬂmmmg searching any files &fOCTRBERAVSOf a
di'gital nature, whet r non-textual, structured or

unstructured, that are stigqigd on any conputer-readabl e nedia. 10 Background
and Prior Art The conputer is a useful tool for the storage, processing and
retrieval of large amounts of data and informational materials. It is
common for nosigydfensEos lhddxne TeiallandMoneTextualdtilesousands of
docunents, spréadsheets and multinedia files on their |ocal conputer
system and probably networked to other conputers to enable file-sharing.
Furthernore, many .universal resource |locators (URLs) avail able on the

I nternet gk Ofg thednv D nunber of files and information available to the
comput gr users for use 20 or can be downloaded. In particular, there is
now a rapidly growi ng volune of non-textual nmultinedia files. Such files
mlalke _(I:_(r)]nveT(;ﬂé pradentridesntion ralatesde di fildexing systemusand it pegdisulse. 9sad at

all. e advent of affordagbl e scanners and, di.gital ner - t he

gr owi ng poﬁﬂﬂ‘%ﬁ‘ﬁetripaéledl\ﬁ%%fgﬁﬁgﬁyﬁg%m ‘%%d'?‘?%'?g Pﬁglé%rﬁﬁl%n@dmgggran

i ndexi ng. Sﬁé%?dc? thad fighaisheiire] Gataithyr $6041i by nendtesnesdstioctubed dprocess
of indexing and searching of textual and non-textual computer files. In
the case ofngiarciores, toahpetsoed eTsny Jompyenmadaie Mashanow to have

mul ti pIOe gi gabyte hard drives in them Many of ‘the files can belong to 30
mul ti ﬂl e categories of classification. Hence, the strict hierarchical

fitleis% W t Bherdrolaarsrdvwrtibt Artf ol der structure 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 systerh, and
probably networked to other computers to enable file-sharing. Furthermore,
many universal resource locators (URLs) available on the Internet point to a
vasf numb.er‘of files a'na iﬁfbrmation available to the compute} 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
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*(@00002 * 290CT2003 27 OCTOBER 2006 -2- passive ineffective filing and

i ndexi ng mechani smstill requires conputer users to do all the wgrgkggmngo3

organising the files, and remenbering nmninmally the hl9h| ights if not the

content of those files, the names given §or those fil e3” OSAHBRREPY t hey are
stored. 5 One way to overcone this retrieval problemis to give each stored
file a Iong descriptive nane, and then provide the user with a list of

file names,IIom jydHeRvEOs 9?18 1n8€5@in 'eEﬁﬁﬁ@Fﬂ eflll dkqlites derhp@dri s the

W ndows Ex cforer program supplied in croso t's Wndows operating
envir onrrenmserMachm 410 thge wesk an torganisingwheffileheandt reréembleurlégammméﬁy

structure and for the selected ctor listin it es.

Unf or t unat Eeyighlighds i dae ﬁQth’ﬁé’ M%&ﬁh&”%%?ﬁ&e{‘ OS% ﬁl%%l | to

r emenber th? Whe?e ﬁ?]égp apgg or highlights based on just the file nane.
In | arge sy er of file nanes may be so large, and the nunber

of dll’@CtOl’leS so many, that it is 15 difficult and tine consumng for a
user to locate a desired fi]e

h
name of thenEe imavaiRers I ra B aes b o ep BB b A BB, for
exanpl e, N}j ﬁ)‘?tlé AMQr dné- tﬂ@ﬁ)prg(?@én@@t@ser WiMzs lidtobfusie VMard Bs drdm | wp)
files, Bor Perfect (.wp | es and 20 standard ASCI| text (.txt)

files, t hewelamrte cfhddset &xte m@mrfeet\aabn &b this caethedds ithe Wisdowsdaxp!e1eat

usual ly require an indexi.ng, proce I, ndex h t
except spegi%r%‘a‘ SHBPUEM I%quosqtﬁg M'&?%‘@g %[ﬁ?r?[ Xg\n\,\?ﬁ\q da\/an‘(;':e'jitt ﬁ@gﬁggﬁgds
wor ds fnd B&b@téartr%et\ﬂekhéf lrec ativ@ashiefarthieae swoctdse windhion thbeseléatdexed
docunent s. is not surprising to find that these i ndi ces%gre often 25

| ar ger thadlrectter)doeuhefrliﬂ@ efhets 85 viles. Nemprtanatehes &is ngekh 2dB&ses L
require prepsr@lAr Y RASIURES, 800 B GoPLORERBES the Bl Hhd'Wahe W ds. o -

prepare th to denarcate the sections wthin pr oper
i ndexi ng aR@hagkist basedendost treefiigraspe amdiatgersystermnshe Irayniper. olen an
names may be so large, and the number of directories so 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 WordPerfebt (..wp) files an-d
20 standard ASCII 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



i ndexed docunent is deleted, it would usually require an "un-indexing" 30
process to renove all indices' pointers built for indexed mnrdggﬂﬁTﬂMé

del eted docunent. Likew se, when a docunent's content is nodifi

woul d also 2 9 OCT 2003 27 OCTOBER 2006_3-S need a re- FHHEIPHBRﬁP%cess to
rebuild those indices. In many cases, it involves renoving the indices
foll owed by a new i ndexi ng process, as words m ght have been del eted, new
wor ds adde f Thi @aBegvVENt
erroneous &%?ﬁ?frQXhéin%d%%F?%%RgébP“@@%hag%ngﬁﬁﬁd !@wﬁﬁrgelng sear ched
on and retinvelved. rddnuringr themisdices foowseanycha mew ondexingeplodeddcarent are
not really concerned with everygmorg t hat usual |y

he d t
uses sear cWOURT dRighhdwy e vereyd ngy Wéﬁ%lgﬁc}q(ﬁt %’?‘gsqx'ﬁ g V‘kjcﬁg
document C y&ilicn éﬁ@]f}@’& ﬁl?qgrtgé veR e Fr%ﬁég@é rE5lies, hk'etpd)lﬁtnh@Ci@e(ﬂe”UCh
nor e corrpl 5 and> I cu i 'ndex t ese because of their diversity and
their |5aCkw&5ngimomewb1@$|ebe hgxeamthaechbararat retnievSdnigoersaplreesreerdi git al
imges (.JPG QF, etc faj/ﬁ ital recordjng of nusical P“Pt eces I\/P3 VAV,
etc.), stree@cAlyd Fﬁﬁg?egee@e %cumnt Ak 6‘°§ r?&l’tqeﬁ@e% 3 h%\fe& (°BoE, TIF,
etc.), pr e‘?\%&@‘d e Eb&@ﬁeﬂigﬂt Ry uggg’seg%h wor§Pbaass baetey éreélss . 123,

etc.), etc e common et particularly suited for still inmages, |sthe
use of thombemislc.infEhesidhat the doeursera @yeddwn representati ons of the
original 1images. A screen of thunbnails enables the user to visually scan

for the 20 required image. Such visual scan nust be carried out

sequentd al \ith &fH8M0 - @‘)‘(ﬂﬁ#'ﬂlé@nﬁ il REOmYy chYmete esrhplex-ard diffiduitbe
rat her tinme consum ng, as e building of and display |\r;)g of thunbnails

takes tinefo ésgmcitaess bm@rmset hbdseaundisvawty m@eéh%w da¢ehlanyd VemSeor st |

h h
cotour. ok PR BbLE PR B GRIEPRaBRET i R el .
Query By | | CoBbRIMg oAndusibas gisaktr (. MPBes\WkE, ese)y étma's.ugsmmﬁ

mat ching and retrieval. Sone dj sadvant ages_of these net hods
: J (.MPG AV, etc.), marketing brochure% B ﬂ% rTgspresentaﬂontﬁpes

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.



they are very CPU intensive, require a sanple with the required

"l ook-alike" 30 content to be used as the searching tenplate Oéﬂ%ﬁ&%g@) and
do not always produce accurate results. 2 9 DC 1 2003 27 OCT -4-
The nmore conmmon indexing method in use tgday, especi al PYOLEPBERAGext ual
files, involves the manual inspection of the files, for exanple an imge,
and nmanually assigning descriptive keywords as annotation to describe the
5 content, nature, characteristics, constitution or attributes of the file.
This is a manual form of content-based indexing. These descriptive keyword

strings arghysHeld yYosntsrethdeaget method inhusdodayagepécibby fasnemteodaali ons,
often into a database or sone proprietary indexing or file nmanagenent
system Thies, irvobes the mpnes! inspeeiad ol thediassiopiegample 3N 'HadSe 280! e
except 10 thr r opLi syst hat, i a Fes them The
annot at i on%%n?ﬁ%ﬂgséggg&t?gug‘eﬁﬁqtbrglge%%ﬁ@?}o&sa% i g@ﬂ@ g??e?ﬁsf%tgreclhi ng and
retrieval, chutentinhatuee f cHdrattexisticgtadnetialtiontdresteributds céshedient Thés ishe

| ocation of the files (instead of words V\jthi{l the file), 15 K)(eﬁlword
annot at i onaj dauE EHBugH FertepboaseayMERXINene! iess HYe k@YY Escri be

what one semel ol LRSS ARA whURR She R Inle KBOUS BinotbRdie diear songs

. . t v
or audio r i Ngs e r textua ocC nts) or a mxture of all

t he above. idtb 4 slagsbanor semengdrasictayuindexingsort file tseagétieat syateahoguer or

i ndexer) wants it to be. The nmain advant age Pf keyword 20 annotation is
that it usU®igynakes st f'llf‘e?qmorteeéﬁ'f)j/ taéﬁregﬁ'g Sr @}5%? alNGEGETRP IS EXGRRE t hat

keywor c dgfLn ' b1 RSA ORdBdd edld LitdRes tHeWRVEThe it
r equi rg(z tﬁ@opgsegbgd%g%@rﬁagwg%hese keywords for files that have sone
simi | ar comrhentsticsulsiretdss arqatawady iobderedttor pshieys, fasbers spaiahingh agyd 25

cvery i gt ot adrair SRR B bl R e Phas the
keyword " Heng kild @nsteal of heresiviitnal grtfilepuch as "Henrie" or "Rita", as |ong
as it is consistently used). It also requires the user to renmenber the
15 Keyword annotation is easy enough for most laymen. One usés 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 doés 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)



keywords that have been used for specific attributes to ensure syi Biency
30 in annotating and to ensure subsequent retrieval usi ng the i (sane)
2 9 001 2003 27 OCTOBER 2006 -5- keyword. For exanpl e, ag Henrl e" as a
search termwill not retrieve immge files annotated \MZ?HCT ER 200§,
"Henrietta". Repeated typing nmeans greater chance of typing errors. This
nmeans that 5 the affected file will not be retrieved using the intended

keyword (i r'oet 1) e BIES Usiiy SIa8Erid'y BE NG seBFN tdrivrenl inldt arelrisve
r epeat ed (p rposely or accidenta Iy) during searching. Al so, over the

course of mage filescamsitateshwith (Béa'obr ltmmﬁf@s wi |l appear (though not
del i berately) usually involving synonyns ("school" or "college"), singular
and plural usage ("girl"™ or "girls"), 10 abbreviations ("B-Day" or

"Birthday" hegéagétﬁﬁﬁ{hgtrﬁgart@rg'?@at‘& hhbARE df"RblR) errdfs.” Phisyekans trad

others. Usin search not retrieve images annotated with
"bi cycl®e" kKeyweifecteof tfikm, wilemota heerieddedd tisiag ithe i iteodrth keywense user

t nmb ds, that h b I d

to use it Eoereten wyess T SRR b kerd ERerFDaran e faRd B HGebher s ™"

anpl i fied 6§ab&ndbﬁéﬂ‘ﬁ@uﬁﬂb%e‘éi’éﬁnh@%l&o b0&r PRECAIFEE of Giretntarisigenhat _

annot ati on keywords have been assi zlﬁfp a previously by others. One resort is
vaar

to guess. B6e Soﬂwﬁeawprdeamﬂoa;speart not ideliberately gl USL@EMC'QVQ'HH‘Q

di ctionar ort ds to over co th -error
pr obl ens Kﬁé‘h yapil rﬁrEE’ Ok YGPUEIE ). ?\qglé aB%lnhg[gg%ﬁ Ug gé?n@Hgﬁﬁd
sear chymg @b@?éiﬁéhonso( #EDagPRY i“BatHIYS) bmabaﬁhma@dtﬂemmmslaagp(plmke" such

as in U S Pat. . 4,384,329 and 5,926,811 (althgugh these ZrRatents are
i nt ended f oF “bé:)w!eé&s anst Otlesrs) Léﬁ'”@lob!m@erips?ear‘FHe‘ﬁlﬁuF‘G% reliisy6r IM29RS oduces

an expande s, 4 se during the search. The di sadvant age
is that thlgghf)gatstﬁ?tv‘é'th:(%%gebﬁ? gnger processing time and a | onger

expansive list of retrieved files, conpounded by the ever-increasing
expl osion %cftednocol{/re?na} Seﬁcr)] offltllmeeS it |sntotug% fso¥?kt1eerl?ser to remember the many
15 keywords that have been used to annotate files and to use it consistently. In
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 .ove-rcome 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 in"troduces an expanded list of
keywords for use during the search. The disadvantage is that this resulits 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



30 2.9 0 C T 2003 27 OCTOBER 2006 -6- Another disadvantage of t.;gf [;(]em\grd
annotation nethod is that to change a keyword from"Rita" to " Q e
every file previously annotated with the keyword "Rita" nust be retrieved
and re-annotated with "Henrietta". If thgs is not dond’ OGIPRER288nrietta”
to search will not retrieve previous inmages 5 annotated with the "Rita"
keyword (both nanmes referring to the sane person). The sanme woul d al so
apply if ongo@iR¢idiesiviatalies thBi keywars aanostivhChekmydngrttat teeoeangd al e
annotated with the keyword "Rita” nust be retrieved and the k,exword
renoved. 1Beyworshbiamd Ritactopdiarsiedia’ t eeary fie pPrevipusivannaiaied wih thee search

criteria have to,. .specified.usi n 3 eq d
docunent s. E@g}/orq(g}%)gﬁugn%%{egp?\é%@%gé R%@?‘%ﬁ%&grﬁgﬁgﬁ%@%&%ﬁrtﬁgggﬁ be in
any | anguaggt dewe, idsir!if%‘!ern?iéttéhab tdrchan® keywetridvenptdidusdmageanguage

be used as search criteria subsequently. Hence, digital images or nost
non- t e uaknholaéed 18ith Hae tR@%s&éMWOrChr{égﬁ'gé@,m%ﬁ eefesingi 19 ¢ $FM8nly one

| anguage by t hese_ i ndexin th gs, set af i S u otated is no
| onger | anéﬁ?@é‘ ' JP?n%%@FeY%%Aa% eﬁ%@%’ﬁ Oc”%n%%?%ggetoagmn?ﬁgmrd of
"chien" toghaek keywordlogsvdriyemesahetatese wibmeen&ehadrd Nieedntbose i mages
using the keyword "dog". 20 Wiat is really needed is a single facility of
i ndexi ng ( fefdexedeerithg)kesword esa¥%ed-and non-textual files that overcone
many of the above nentioned problens of the prior art while retaining the
sinplicity of keyword annotation nethod. 25 Sunmary of the Invention It is
an objgrt of sHded preseatotew endtifonfuiicteprr bdiedimga tiiesebidhycriteria isavestot o
easily index conputer digital files, whet hFr t extual , non-text ualg
st ruct ur edbe specified using “the same language ¢ the ‘indexed documents. Fdr

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 language-

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.



30 unstructured, or a conbination, so that the files can be indexed,
searched and retrieved accurately, quickly and efficiently. 29 QQT12083 7
27 OCTOBER 2006 It is a further object of the present invention to
provide a facility whereby a list of alweady defined &7 PCETERER 20¥ywor ds
can be provided to users to index and to search on without resorting to
guessi ng or introducing new keyword 5 of simlarly neaning. It is a
further object of the present invention to provide a facility for users to
use different |anguages provided to index and to search on the sane

col | ecti onitaé schnfndresbjectgifttak driesest mventien sameovide 2oty Whaseby@ 1t is a

| at ed object of th . N ti t | f . i d
br obl oms. oFSiaies 574 SRTTEAITRUECRaHTAY GRECFRaTPEry Beraii ndE: ovi ng
on the_keyugrdoannetaORIELhedoniy id\giealli@ ot snnsliciag vienl Rgpsoal. Ny

i nvention w becone apparent from™a consideration of 15 the draw ngs and
ensui ngs destsinpitarynmedccgy. ding to a first aspect of the invention, the

i nvention provides a system for the indexing of conputer files or records,
conprising a data storage device capable of storing a plurality of

computer fiies, RI{SUNjES WMBE§IrBsER iRdeRiGOPPIRIAS bliaciity feeaseds ts
identifiable by one or ‘nore attributes; a first <collection of information

i ncl udi ng assediffesent languagest provided He weppudrd i FearchoPNr Bi€sds by whi ch
said conmputer files,or records, are identifl . a.. second col |l ection
of infor rratCP[‘)‘ﬁCti'%P[J‘a‘?’ﬁ‘Bu td?gi"feag ffeosratetﬁ%hsaﬁkg{lgg%?ihﬁee'or record that is

bei ng ymdexed; characterised in that the system conprises 25 |inking neans

for linking the entries in the second collection of information \I%th
speci fic afit is Burelstach obist fafr ke EERIERELINYANEN It FAEERTENTIEEYi QBMIG fy t he
presence or_ahsenc atfri [ - %%WH nnki ighicity @0584 bei ng
i ndexed. 3@‘%\%(50&8&6@85?%%5‘ ééé@%?r&gp@éﬁl&? e |'tP1 enti oln,&it Ih% i nvention

provi des aimpeéng oh ithdexéngor cairateidronmethasbnpiitusthelri bbiects ardords in
a data 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



2 9 O 7003 27 OCTOBER 2006 -8- storage device, each conputer file or
record being identifiable by one or nore attributes, conprising ?A803t8Rs
of maintaining a first collection of information includin% a_series of
attributes of the conputer files or recogds by which $EPHTRBRRAEr files
or records are identifiable and a second 5 collection of information
including entries for each conputer file or record that is being indexed;

provi di ng LidpkbHeRaNSed P chiipitdlofilbner RiHorl aseind iddeifiabRe @dos@ldrect i on
of information"with specific attributes in the first collection of
i nf ormat i omare attiénttesy comprising ée steps abseairdaioingar fitst raadlackon wfeach

ter fil . d..bei ng _i.nd .. 10 According to a. third t of
T’ nvent INGATTRYRIT TGRS oh SpiiBy Phetrini st bl Srphedidg oh a8 PSct i on of
comput er f il egnph !’st_roo[)dlémbmeafm@st &r &eBFROerd eMbaBfiafacing apidcendf i 1 e or

record being identifiable by one or nore attributes, conprising the steps
of nai rfi ai nditerct@nf ot stfovodtierindydiog atri¢sfor pach semmudealieebnecadl | ecti on

of informatiqn; ,providing an input ..neans for ser to define,. select
and/ or m)dhﬁﬁ Ip ‘%é’?;qef%di?c?ﬁo\é'gm&lﬂ'ﬂﬁ?%f%%anﬁ %rtLlW 9 &‘s?‘t gggqg_ge'gtt%n by
whi ch the gepPHd bilédtl@SoPinfdesichswiath pkei@BtdtribabdLin ther st ebingttidhspl ay
nmeans for the description of attributes in the first collection such that

users can of évfoamatieeltedtently heeprgiseneefarneuseacer ehan edtribyten dasg 20
l'i nking means to link s f information in the second collection,
each segnﬁﬂ[npéﬁeri #H?oqﬁggﬁéﬁggi%eﬁg%t he presence or absence of a defined
attribyte to the attributes of the first collection; wherein the second
collection includes location pointers pointing to the | ocation of the

i ndexed codysGPEFINGTia @ Shird eapred! Asthe Iyantiope BENTWANEAT RGViHESePnaf t er
oo noe AL TN S SRBETR ogPbof BS SO Aot 5 Bessgpary no
i ndexi ng ofstaragpudericd, besh cbhepyter tilecat agcdrg loding identifiable by one or
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.



the draw ngs and the related description is not to be understood as 30
superseding the generality of the broad identification of the inveagifdn(ids
defined by the clains. 290CI 2003 27 OCTOBER 2006 -9- Brief description of
the drawings Figure la illustrates severgl exanples of 21 H5T@RER2Hg the MAD
detail data 5 structure as file or files, and the relative positioning of
fields wwthin the MAD file or files. Figure Ib illustrates the MAD detail
data structure inplenmented as sets wthin a file. 10 Figure 1c illustrates
the MAD detail data structure inplenented as 2 individual files. Figure |Id
i |l ustrat eBritheeddDtidetafithedabairgtsr ucture as in Figure 1c but 15
inplemented to effect the "sub-view' capability. Figure 2a illustrates a
novel way of using bitmap index by reversing its conventional usage. 20
Figure 2b | tyr & | I i } HaaFi gur e
20 bt 1 mplo e e P P B e

t echni que. strigture a8 fils oa fissh emat the reldtivs tpositiaoning bf fisids aviting th@diAD

rel ati onshi ps between a 25 Master Attributes Definition ("MAD') detail
records, affeRtHebute Index Definition ("AID') detail record, an |Indexed
Target File and the front-end display screen according to the described
enbodi ment of the invention. Figure 4 is a schematic diagramillustrating

t he dat a- f Fayrof 1hvARisirdedtbe BADSesril datreistruckirat inepiemiepteidisngelat t ri but e

Definition, .| .nde>%j ng and Searching processes. 290CT 2003 10- 27 OCTOBER
2006 within a tile.

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 Attributes Definition (“MAD") detail records, an Attribute Index
Definition (*AlID") 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 AlD-
30 DS and their relationship during Attribute Definition, indexing and Searching

processes.



Det ai | ed Description of the Preferred Enbodi nent of the Invention ggl $ 200
section describes the structural aspects of the invention. This izn rq |g>|;2
5 can be inplenented in any device capabl e of executin BLS ranm ng codes.
Some exanples, and not limting its scopg)-are nai nfra%r?e ngﬁﬁﬁ%"rﬁs, " Uni x'
wor kst ati ons and servers, PDAs and personal conputers. The device can be

| ocal or renotely connected on a network. The term  "program application”
refers to any device or programin which the nmethods 10 and princi pl es of
this invention, whether in part _or in full, . i npl emented.  The term
"target fi Dgtallesk@eSCHRIION QIdAE I - HROGIIE FaVEBYOhe | ndexed. The
term"indexed target file" refers to a target file that has been indexed by
the program application. For sinplicity and clarity, when describing the

i nvention' Fhreddnids destrivebnneptestirar esddots of thepiewsatiah. Tlispamerttiohs
environment running the wdely used Mcrosoft's Wndows, and its .

hi er ar ¢hi c&8N dPe eEIRIETEsHedIdR UPBY ARV IR SEPREIC tHeCYRFPETe PEPITRMTESr at i on,
and it is.poloind ge%xtaﬂuilég,] tadd e @APRHiGR] | fY 9&05({1?&%9"%&95@5‘_“ key
ainms of thi's'invention areto provide an easy neans of indexing and
sear chi ng computters, finieSwaridtattore aisd aaders) LA crepemopabiornhetersent i oned

problens of the prior art. This is achieved by disallow ng the . enbedding
or annot at i'R§ ©¢VI8€ 1G53 GeeCaY Oké?WS’F‘QX'CO@é‘ﬁF 4 PBnd qq{wgﬂ?.afbeegerr@,i | es,

| ndi ces or «gtReLASRACLALA b LS Mﬂwaeaio(#[ﬁa?@nmwwhjdﬂm@matrm%%ns to

mai ntain their inter-relationshi ps. Is tnventton fulfills this by using 2
25 col1@ct iandsprafciplat aofi tdsninventors, whetey it phdroreini o, armmepementedt er
Attributes__Definition (hereafter, refer tp as "NMAD ata ,.structure and an
Attribute TPﬁcf@RngfﬁgﬁF %'{%oﬁe (eﬁ%f%afctogggut%ﬁlgrortrguagd Zhﬁqlﬁ“’? tlfa'f]_geé?‘?'uct ure.
These 2 datiRe telmUGidé@s FGetaN Salctsls tBaPIgéEtle Whithaehedamdexatiasymat i on,
and their inter- relationships nmaintai ned and synchroni sed by nethods and

t echni ques thf [B0gtadnsapphaatipnorforn sinplgdy s darithavehae@rsedbiaef ingi ti ons

enbedded into any, fil r iLndi . each dis Wolals i gue

unchangeabl'révefg'ﬁﬁﬁow?ﬁg&l .aLnéjj %?%%Eﬁg%g%?’se%ug%i%d%n%gﬁlpg?érgosi tion

when i15i s chivirshméet i peshingt thé haiddhp desé@ 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 Lkey éims »of thls lnventron .are to provide aﬂn-ea‘sy means of ihdexir}g
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 fulfills 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

fles or indices, each keyword is assigned a unique unchangeable



structure. It is this nunber (instead of the actual keyword) thath 067 2003
captured or represented into the leaf indices built into the A'D data
structure for the indexed target files. Each nunber osition is thus
mapped uniquely to a 5 field within the MAD file wherez?ﬁgTQBEBF? %t i on for
a defined attribute is kept. MAD and AID are data structures that may be
mani f est ed i ndependently in various forms. Such forms include database

tables or ¢QWfanc@nhUhfservbit BobitioM whesat tis dirtW defovesd Retgi Hter MADnErR entri es
in index structures, index 10 entries in index recordg i.n i ndex files,
or any equétvattere. It is thistnumebern bastead of ithe aGjusldRyWH iﬁ@tdésqaﬁﬂé{%d

operating pl ?%ﬁ{gr *gqﬂt%%\/{%‘é% tﬁ%ﬁaég |ﬁ(§|08 blﬂ?ﬁ Brtﬂg%go jla::l%t tHhGuRS ARG

applicatio nment e | | es e MAD and AI D data

struct ur esig@ReB8aldmIfREBNESSh AGDRe wrposmlsthUesnaﬂ'M unsmed)y im? t he
whol e data structure can be inplenented as. 15, one field

wi t hi n & hefieldtwitintbe \AR fiawhsse ithe Ceasmirtian 10X @ q)qu}qdn@frqu?? &31CRhe MAD
and Al D_ dat a structures set out hereafter are terned MAD and AID fil e-set
respectively in their inplenentation as one or nore files. The physical

mani f est at MuD GindVAID aid daitd strataures thatt megDd lsnazalifﬁmiteldeindepémtlﬂff@t Irnogr am
application's design and inplenentatio This i,nvention is hg]ependent

on the | ocxeiious dermon THEN fYFes 'Qﬁ‘U% takase %'%ﬁr@ﬁtra‘f\’?oﬁnﬁfes VHEMMAD and
Al D data SM'F"(E&’][S%ESS}W OV\({%\[S& AI c%iar&‘ﬁné% ihhedet efructipbat ishi ps of

t hese data ta structures to achieve the
|'i nki ngp meangidshinoingbx aeoons! o mde;zlem@let$®mrﬂrq'uequizalemhélel\MSlﬂéW% o%i bute

Definitio MAD) dat t
neader sot fistSYRATRDL I ringy RRSERIEY | Bratine WAKSEh Fode HERLRR S o of "

i nf or mati on, fi hﬁcat e&-IEHSf fhd %rc?@%rrd%}aéh&atno’iﬁ?urf@bnOﬂ‘ﬂwéiﬁimﬁl@dn@it*edlér.ut e for

t he designate A user cou use just one MAD file-set to
mai nt ai n - alfilesk o thd mammm@@@ﬁue%wmné&e mplem@ﬁ%@'@@%ar st udi es

as one mgj or degsi cate f
coul d al so M€ @ﬁg %ﬁg’fsi tx?o il ear%?%%lt i dan E%%@% r:(I)-t%% ééé;er
OCTOBER; 20QBe- #1&, or each fleld within the data atructure can be lmplemen*ed 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 physmal mamfestatlon of MAD and AID data structures is a matter
of the program application’s design and lmplementatlon 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" intoZ9%&attle
Fi shes"” category and "Marine Aguarium Fi shes" category,_ and sub- categorise
"Freshwat er Fishes” into "Tropical Fishes" and " Col d- wat @FT8BER 2485

categories, resulting in four MAD fil e-sets being used to capture
attributes for four designated categories. This provides sinplicity and

better clagsidicatiionRhaamadRid-sbe-fset reaskwatenl Fisdeb! nedegétyr i but es
rel evant tc%ﬁ%c{rg %tgsignat ed category. 10 A) MAD Header Set (I\/AD@@I—:Z)

| nf or mat i GteragvepDiHeeader caatcasscatagnriee( heri fFighesr éfter “@eLanc MAD- HS)
mai ntains the gontrol informtjon for the designated category , The MAD- HS
as defi ned#g¥hg MRIYYorANds M%rﬂ%ﬂ %‘é‘é@r@@s%é%‘fﬁpl &alFgP Ong%PO-rgHﬁof

defini tion,d b water PRRIHeS” TMRS “mRelhiead etishADEhAL teslatwaer | nt eger
IVADH_IvaxA{bta}éCict)ﬁ%s ﬁ?gegvér IrEnd T;/ape l20 a) MADH AttrCnt. This field contains
t he | asestFishidiecatdfgoaies| vesidting iibubes \BDi flecsedndeirgpisedet® CAPIREs MAD

5o LSl 5P Sl o B 88 G P, ™
defi ned a’lﬁa?ﬁﬁ‘@ﬁidrﬂ%@ MR DR Gite-58ec 25y 98] Bamiar agabeeer tleldrkewi se,

when an attribute 1s deleted or renoved fromthe designated category, the
val ue i s decdesignatdaycategery.b) MADH MaxAttrCnt. 30 This field contains the
cunul ative total nunber of attributes defined for the designated category,
including deleted attributes. The value in 2 0 OC1 201B -13- 27 OCTOBER

2006 tHhi s.,zf\j eI ADI ISeb & S8R A@-hg)lnmgwre_r a new attribute is defined and
captured into MAD-DS for the designated category. o
- 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:
15 Public Type madHeader
MADH_AttrCnt 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



It is possible for sone inplenentations to derive the values of 5

MADH AttrCnt and MADH MaxAttrCnt fromthe MADD AttrDesc array arpdd Qoligi03
these 2 fields in MAD-HS may not be necessary. Optionally, an additional
field of "MADH CatName As String" coul d be_ introduced ?7n‘¥%TOW‘IQS (anmong
ot her optional fields) to capture the name for the designated category
provided by the user during the creation of this 10 MAD file. It is

primarily used Qg ﬂ@l(ﬁuﬁ AreRERea Y PyHeRever QaeamittdnRkii§ Akiifdd bAgdenot e
the current session's designate tegory or subject matter.

Al ternatively, ceptaedidoldbDd-D6 fdefigdasignatedoamtisgonyct 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 "|MAQ- D33 s)smnémfo?t %bﬁw% n S BhiBnE eh@t Hog,d Oth%a%l@&d Qvery

defined active attribute or the designated category. The MAD-DS for one
desi gnéi ed cavAgut yAttrGag aref MiddHubiangtiCot beof thes MABUaAttBasse agsyexanpl e

for one form of ef i el ow. Public Type Det ai |

VDD ALt 1 Des ] ThS BERF g eIt S Ssg G 19! BN P ey OB Appenzs a)
MADD_At t r Des%ddThd)ﬁal'%l@%f aayH WehiNSae g ’S‘er@b @R I'h‘t}obtl@e@ﬁ’r&@' ption
for each defined attribute as provided by the User. The description can be

a word, a pHﬂé@eHSa (smongnothasr olérnatnitelds) Thicaptsrentiee enahe B0 the
description (5 each attribute is eflnegreonce and. ance onl%/t and Iored.

This descri ptdoHIfte otatﬁﬁﬂ{% REQYIFALRY SRhMSer Sl s 15 gl OBr Y90cC1

t2g03| Tcti4 ]?7dr@f@’63358 2006 pringdvheddedh ifBE oligyy | Slebesss By the PeRfamo build
elist o efine

application to dencte 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 AlD 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_PosSegNbr( ) 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



attributes and displayed to user during new attribute definition, indexing
and searching operations. This relieves the user of renenberin I

guessi ng what keywords have been defined previous!y by the use?q C 2903
other users. b) MADD PosSeqNbr. This is qan array with EHRATPRERd%ont 4i ni ng
t he assigned sequence nunber for its corresponding defined attribute

MADD AttrDesc when 10 it was first defined. Every new attribute defined

wi Il have one, ahehe@BLY PR SBAURNES . MUNbalsedntdIuriiy @esiignet defihes
sequence nunber, once allocated, is fixed and cannot be changed or

r eassi gned evenatifibuthe antr dtplaydds tdetistredUrinBDRENMAMNDLENtdSTEENaI ns t he

| ast nb d. .
atiribute doscr PRERD | QeSr AT 19 S Eod Tt T ENESal Py oty & "

sequenti al W””Pém@r%eﬁh delre Gg,‘%}éssﬁfgt Nt &esmicsis asvel aakndeleging@ti on (or
any pre-determ ned val ue are not renoved fromthe MADD_AttrDesc array

(and ABED fil e- peiva)us'whatthbeisﬁg of by atfaeisarhe occurrence nunber, that is
the field 20 position of the attribute description field within t he
MADD AttrDesc array can be used in place of MADD PosSegNbr. However, for

this detail ij dirgsusebeBegNbkhe i nvention, MADD_PosSegNbr is used to
track the sequence nunber in order not to be limted by the above two

i npl ement ati on Eblmtssaﬂoarrﬁhemﬁ? eeshr figdd cqadrinimenthe 2§5'Qﬁ?ijo??é4qe)mean

additional field of r ng ot her
optional fiel ds Umeé %D%Bérégggﬁglpéq{%me gagé?)lug(%MA[ﬂP RﬂHﬁ mreﬁagsol ute
or relqfive, ofiit\hesphystethednivégshali axmmftetdwmede«mnnemame; botde on the

di splay front-end (or onto a report) The  physi cal 30 |festat|on of each
attribute can beNMepiEseRBEWF DUEHRIKBGIAUEl ragfianesd h(‘ﬁ1 SEHUCANS

equi val ent obje at t:he r t i 5- 27
o oter 5000 " aRydi el SRALA, HECiRtd T uR! 8 ﬁpgﬁ?s%plg};é@r%di &

front-end screenedsmigmed even if the atiribute is deleted. MADH_MaxAttrCnt
contains the last sequence number assigned. e
15 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 AlD 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



a printed report). This additional field is not a mandatory field to

i npl ement  the invention, though useful in many instances, as disp§&0{]
positions are wusually hard-coded, or pre-determ ned, or control | ed by the
program 5 application. However, with thism additional fFePHTOBER2M60gr am
application wusing this invention can elimnate the hard-coding of |ocating
and positioning the physical manifestation of the defined attribute and is

able to hgpdligdigutd itpheoltseti aatsffor didptayabh rthblftomt&rmbjscereEndnr ool tiple
screen layouts and reports layouts. 10 The above two

? ? %ﬁBOI’ mat i on
(three if weprinied ugpoNmOhIRGCCSONakfield gNsi @ PancleiYdi’e IR HBPEBE Her -
th | an t t t
or 111 s arte TR dhod? Liee e lard! fiSlandts! He dIsRey] phemBAE arp sets

i nformati opsfigny ahatefddted, abt r pleutietewntnaidn ornecommlled oyl éhdSpﬁmamts ot her
associ ated pi ece of information correspondi nﬁ:jl y positioned in . Qe ot her
set or 3il epplitation. sHpmeyst.r aitbdthin 39! 1Meld, dhewpingrams 8RPUCHICR i ons

of MAD-DS 'unﬁl {Eﬁ&t %Ebgﬂt@rﬁe%'ﬁ' g[lmrﬂ)eft@ tid m%[goéoaﬁnge%fgﬂ%%ﬂgcaér@gory of

"Ani mal s". cases ion of a osSegNor fi el
cor r espondgobiohiriy mpmﬁwdmmmtanmm béde ﬁe&rheld iattributeebiad usveb&mﬁ@ner 20

within their respective sets or files. The first enentatio
A Lr Dosc dheaciaimmins GoarsPh s iU Rttt LT Sredn Byaar

foll owed b §<§%g@r data identifier as the next contiguous serl es
of fields, %n%ﬁ%ﬁ etc., corresponding to their respective BOL,
BO2, B3, etc. The second |rrpl enent ati on shows MADD AttrDesc data 25

i dentifier and MADD PosS data.identifier existi ous
series of paier8goYg tvase Pgﬁfef%t'?%?@ﬁ%e R lugémﬁﬁﬁ?ﬂfﬁ%ﬁg%%ﬁa“ on
but —in milgipe r%l%?éﬁ ‘{jé’on%aﬁﬂoﬂ%'rrQﬂefrlr@|a@|vbrbﬂysf(§éﬂq5cféitlomeamﬂlIdrder

i npl enent ation AttrDesc data identifier existing as
cont i guous v ébemfruspeeﬂl\d% sets ot SilesnAre imaintaite MEd! PigssgnEh %%@a

dent 11 er SFASE09 868 SOpAPBSLEHEs HeE ShuihelBpgpimomnd 1o
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_PosSegNbr field
correspolnds té 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_PosSeqNbr 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



MADD AttrDesc field corresponds to the relative position of its respective
MADD PosSegNbr fields. Figure 1 ¢ is one exanple of this inpl ementfgi EEZ
For MAD inplenented as a single file, one represent ati?n i '{_‘}wst atD pqzl
5 Figure 1b. The MAD-HS is the first recoggd with the f W%Cfﬂh 006
illustrated). Each subsequent detail record has the two fields of MAD DS
(excluding the optional MADD ReflLoc). The first field is the MADD AttrDesc
entry and mMaDDspeeDdsé ifield cogespendd\bBDtiRo sSetiNbpositionyof Theespatdiveof

| ayout for the Two fields is immterial as long as the two MAD-DS fi el ds
are consi sMRDyPosGendlhr dekts Si0WHRd U EEEsRsERIByOfttRE IRPRINaMaSBPI i cati on.
Wien the 2 MAD-DS detail fields are each inplenented as separate files,

the attribute' s definition values within each record of the two separate

files arergs MADUBhplahethted Jsi guisglécile VARD rébtgdbesatidrsisaillosieateeciard fil e
havi ng 15 six consecutive fields and values: Ape, Bear, Cat, Dog, Eagl e and
Fox. 18 kehicsee NRDDTPeddAENDS issthe destarcsred Matuite fiig & elalFaiyisx
consecutive_fjel n : N r i ng
Frord it BPRahbReben! Peltfsars fos g o Qe PRy Mabss FRBRRAEE M e
attribute. opidhdlevin@Db vREfLoc) NBteddt diklcaissheghable¢danrDebtlemtryfaral dwet ri es,
each of the entré 20 can exist as a single record, ma inyq tge fhile now
having 6 sPagbrd datd {p theddHEEL)Po33eavRIseitpp iteptdsr 9 i2YQUh Ot NG RD- HS
fields, t t g B4 $ikiRS i ds for
the MADD_ trSDFeS;?ﬁmﬂgﬂﬁb%?gggggéﬁbtﬁhe%%ﬁ%gs%?c?‘%lﬁ%l gkg'gﬁlg%%feﬁge is a
requi redrentegrespntad ded antierdiode bgdbe prpgisomapplicataint i pl e | anguages, for
exanpl e Spani sh, then a new MADD AttrDescr file content, translated from
the master version of the MAD AttrDesc file of Figure 1c, would be set out

as foll ow ywMADILAE RPDaSasS SRtdil HeldsShrenéfn BPlenfritdd asPaigRate QW] a,
Zorro (Spanish for: Ape, Bear, Cat, Dog, Eagle, Fox). Wth 30 this

capabi | i t ythauséributeia dﬁﬁwtimd'i/aiae@évitmreiEﬁChaﬁgg@g@f gfe byrisepatade RS f or
e 00, 0 ST L RS EBDAABLEEL RS RIS
even t{wughid benkattiial fidrfd Bhdi@ued: hpes®ear, Cat, Dog, Eagle and Fox.
Likewise, MADD PosSegNbr is also 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_PosSegNbr files respectively.

25 If there is a requirement to provide attribute descriptions in muiltiple
languages, for exarmple Spanish, then a new MADD_AttrDescr file content,
translated from the master version of the MAD_AttrDesc file of Figure 1c,
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



attributes' descriptions were specified in a different |anguage. E}& ,
program application utilising this invention will use the sel ect 0CT 7003
MAD AttrDesc file to display the full list of attributes in the selected

| anguage for the user to use. 5 Thus it 1i7s possibl e t hAtOHTPPER2WE users
use different | anguages to index the sane collection for files at the sane
time (though not on the sane file, as it should be |ocked by the program

appl i cati oferbRNPEEVEAD ARtiBESE lespreenemoughLineewiitis, défimiticeaf chesg can be
in any transl ated | anguages available. This significant feature is mssing
from nost gtiyreardesariptivgs mearerinssdied Prddiiereot lkpguadechie MsegsXNty, t hat
the initial defi.nition. of., ne: SEle) CA 4k PLION: in one

specific | &g&g”dﬁ@ﬁ‘r@/ﬁ@nw&%@% W Lﬁsé grﬁ\gé{gcgdem?e'rit\L/r?(?.S%WQ? %ere is a

requi r emendgisbRyr@stiil Gkt osaweo@ks kewwsdecyd Rhyubhefesthel tsdrsocalsso 15
possible to create sub-sets fromthe master MAD file-set to provide the
sub- viSew thapatiisirass{ee ghat difereyddipers ysectideoms! lanaaoest engdendeki ng or
searching _operat, nSe f ) i1 M S t he
o 08 derdl e ipElh ioeeS AL bt Y I o FERBRE ieRe 0l oo

coul d be sgmpliiask iakeshoythd prddrgnr epdliitatibartospieveneintd@iyfproetee].,

MADH AttrCnt field 20 contains the actual nunber of attributes captured in
t he sub-vi elemEs flheeseaseting 1Gan b IFRpYt@nslajed angHages Ae @< r | i ons
have been ¢ TR go) r ; ver | Sy A not

i npact al |g‘@ﬁ@@%ﬁbi&i%@ﬁe@‘eﬁg"ﬁQFSL&OEFPQ&QP%hﬁéSfé @causgatetﬁygbt ributes
still et ahst bhess aeesMADDhBOSIGe bl vefinigsn (cntkve loibdtendeyberd manged f or
defined 25 attributes. The val ugs in MADD PosSe I\Pr re referenced wthin
the AID  deesitios 55 ingien SORCIIS ATHUAEFAPE IET 1UReh I'9 P RIPERAIEADI @ or
avai l abl e jg., d@ny of the prior art. It is reconmended that there should be
one conpl ete ster MAD data 30 structure set, whether inplenented as a
set within a file or each field as individual file. Al new attributes are

e 0oL S5 S o S L 005 21 Fr BRI bt ¥ B P
MAD fi{=- SBbssible 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_PosSegNbr values (and should not be changed for defined
25  attributes. The values in MADD_PosSeqNbr are referenced within the AID
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



(or files) are derived fromit. This would avoid possible i ntegriﬁ q
probl enms and corruption that could be introduced due to nulti pﬂe' ﬁghl‘@és
of attribute definition creation or nodification. 5 The Attribute |Index
Definition (AID) Data Structure The Al Dqdata struct ure?T8R5PBER2Yf o
plurality of detail sets, one detail set of information for each
occurrence of an indexed target file. 10 The AID data structure can have

optional heades ricf QuitrsH i om| %agul%%@itféﬁtléﬂbnstm BN egpanew MABMRetsati on. For
exanple, it could have an Al DPat hNane field containing the | ocation

( pat hnane)(oafites)f aleedarieedfrom dt. pdriemoABRVDId eoseible titegmly RIeSIahat ed

t . Thj i nf. ti b d, by th | i ' t
Tocate, valhapEURieh Tt elud B RlolRPey Al BN BPLARY oefiiRle °
pertinent ddifPidREiRionUsmasgifickfien descriptions of defined attributes to

build the front-end display screen. Optionally, the header can al so
includé an additional counter field to register the nunber of target files

i ndexed in.th .D file;set. . .20. Al t t (AI'D-DS) Detail

| nf or mat i gﬂh%ﬁ\ééﬁﬁ)ﬁledg} Xs@ FU@?‘U‘?%P‘%@@ téeﬁﬁ?t’ﬁ%r red to as "Al D DS")

mai nt ai ns THAREDN@th Aftruciratddrgidts ot achiuanity eveetsili sidexatk tatgedetfdafl e on
the target directory or sub-directory for the designated category. Hence,
there is anfgsmatign foy egh AcoumenEensl efrendeehi@rgeiddeds within the AID
file-set. Each 25 detail record within the AID-DS fil e-set maintains

i ndexing information for one indexed target file. The A D-DS as defi ned
usi ng 1@ cropseiatiDsdafbsialcturBasirchage eptond| enefader orferrhetion ab rdedired biyon, i s
as below. Public Type aidDetail . AIDD_FileNanme As Strin 3% Al DD
MaxAt t r Cntthas IPRegigsR AMmemeRtaiesn ASC'St §Xagieg o cfog@m aye OetOoBER

2006 - 19'AIDi’i_l\/lADPa’(hN.ame field containing the location (pathname) and
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 AID file-set.

20  AID Data Structure (AlD-DS) Detail Information
The AID data structure (hereafter referred to as “AID-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



End Type a) AIDD FileNane. This field contains the filename (or the

| ocation pointer) of the 5 indexed target file. Optionally, the ﬁg“ﬂﬂaﬂﬁ
can be included (when the AID file-set does not reside on the sa
directory as the collection of target fifes it indexe¥)QCHPBER 2006

Al DD MaxAttrCnt. 10 This field contains the cunul ative total nunber of
attributes defined for the designated category, including deleted
attributes (%?kF? b effect is also the | ast assigned sequence nunber) at
the point in YPWhen t he target file is indexed or re-indexed. However,
its value maght differ fromthat in the MADH MaxAttrCnt field as new 15
attributes are defined and added (and hence new sequence nunber all ocated)
to the MAD fid)eAPP_dileNamée but have not been updated into al

previously indexgd %EW%ogﬁlﬂge(hee'?lﬁerdﬂ?ﬁe @en% I(E)@étﬁ)nf 'p%LrFéer )C8pn the used to

hi ghl i ght (perhaps in d erent col our attributes at "has been
defined since t heiexgtirterjettfte g&ptidnady viae paibhamedesete i20uded ¢whaoul d
enabl e the user to revi ew whet her the new attrj butes r

I le f
the current tarf@ AR é”%nﬁéérdqeeinr@\kl reRis ©N dhe S3BAt frg‘:tr% I Cgg?ley_ o
i npl enent - abl e ?h'e X @;!gﬁgf%édqﬂé?e‘rwéxgg art c) Al DD I DXtoken. 25 This

field contains gory' s'physical Index Structure

(hereafter refer to as "IDX token"). It can be enbodied in two structural
forms: 1) as a bhitnma dex (hereafter refer to as "BIT token") in the
form of a bi QENDQANF‘) O\ |gned for each target file indexed. Each BIT

30 tokghn represegdp d§ﬂé+'d' c&%térrfsbtlﬁeeéurﬂﬁifa'w@dotél Reinmsimer delimited Rirhetbut es,

for the designated category at the point in tinme when the target file 2 9 0
C 1 2003 _20- 20r GCTORERM208% amisgdrisindludies edeletsk ptipbutesi (rhiahtiRe BI T

token is mapped etﬁ%CPlS 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_MaxAltrCnt 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 Index
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



defined attribute's MADD AttrDesc (where the description for the 7 défilred
attribute is kept), as indicated by its corresponding MADD PosSeqNbr
field. As the value in MADD PosSeqNbr is 5 sequenti aII%/ assigned, it
effectively assigns each bit position _ggguentially to 7e%€ﬁog%$vz‘g’f’t ribute
definition correspondingly. A'1" state for a particular bit neans the
target file has been indexed for the associated attribute for that bit. A

'0' state nmeans t{gstiaéptekel eEabaditnokhinars BiMdexed ik anapied asoei at ed
attribute. The size of the 10 BIT token is determ ned by the value in

Al DD _MaxAttrCnt (geithed atinbiete' upABDMEDeTuNNEEY thergeSesriign B B8suni ng

that MAD- DS fields.are i | enent ed Lndi vj. [, il , i { 3rd
record wthin I\/A%ﬁfl’focgsﬁ _ Lﬁ_ef i gkecogit glgngndégé}gpueb'yo?é" Eg%ﬁhﬁga’a@m d
mean that the fouptdDbi Powbkhigrtfited BAS thekealiua il NIADIDC #os JehgibiSispr esence
or absence of the attribute. The description for that attribute is in the

3rd redord of MADBE@tentDelyc aspigeesetit gftantivelp@sgians terhheit3Pgsitiefor d

it hin MADD_PosSegNor f.ile- . [ . as "
Coken" Indexi ng - Rewit s @t e disruEEsy S Bien st LB BE ACL Tumber

of 20 indexed attkidwit@sa tpartidifat bit aleamsnhertanfetdid haederttinbbueesomer
target file is around a ratio of to 8. as_a collection of fiFIds
|

1 8. 2
gssi gned for e?chth%a‘gﬁéqd@tieldeattrﬁd)é&é‘ﬁ,thaéb')t-d‘éf@'rféﬁteu@ieﬁﬁsIW%F%QSF ks Vi sual
asi ¢ as exanpl e faor. i Ll it ot 2 i.c T
CaxToken AIDD | niax R BRET MShed B R r aeThe SRR T be
Al DD I1glexCnt nmai @i RitbReh He dutgbenedf batthe ivaltesn tARID HdarAteent (8@ i ndexed

for the target file. Al DD PosSeqNor is an_array, the nunber,k o urrences
is dictated by th&wakuPHoAND BoNAERDHE FOr §X HeF RFENNY 8 M5!

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

15 presence or absence of the attribute. The description for that
attribute is in the 3rd record of MADD_AtirDesc file-set
(corresponding to the 3rd record within MADD_PosSeqgNbr file-
set). This method shall be referred to as "BIT token” indexing
method. 1t 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_PosSeqNbr is an array, the

number of occurrences is dictated by the value in AIDD_IndexCnt



21 27 OCTOBER 2006 in order for each Al DD PosSegNbr field to captquﬂl_@m
MADD PosSeqNbr val ue of each |ndexed attribute for the target 2I I's
nmet hod shall be referred to as "Sequential ldentifier Referencin

i ndexi ng method. It is suitable for casesqwhere the 5 WRrEGRERUWPer of

i ndexed attributes to the nunber of deflned attributes per target file is
| ess than a ratio of 1 to 8 In this enbodinent, AIDD MaxAttrCnt is not a

mandatory field wid hioghderAl fgr DSachut Alpy pio s asfi@dt gl tiveghtheght new
attributes added after the current file was [ast i ndexed. 10 Once an

attribute is assi @WéBDt FosSealpetvealie of aash indeyed aﬁtiribelta forcibasiedested

i ndexed and wi || ve n AI et rse ave nor e
than one attri but 9& %%ﬁbebf%rr\?ﬁtm ot e%felnt{a k@ﬁni' "set to
‘0", the target flde&e#eﬁmﬂ@"sma@m rtn@tmfa unid adexed, foara,@stabwér@da% 15
record can be renoved fromthe Al | e-set. However, the target file

remain $ntact (i. @Veragm@wnmretvfed‘)devﬁdtafféﬂbﬂw%d@dh? niymbef idf edefsedand AI D
file-set Relationshi

h
WD o oot o e B M iR et Tasor B B Parfed, hdo PRy (T JBR®,

nmeans that no tar @%béd[}r@nmass\mlemgmb@nt nslexgdaf erantleorgesdignaitpic
category. Once a target file is indexed, an AIDfile-set will be created

to capture and maiADaPh. bHecowdsrad: as e toplitceRighlight nev aligbyiestadsiedof
target files under f{eézhggg} gﬁ%gq,vgsaa%gm%xe he nunmber of AIDfile-sets to

one MAD file-set is program-application's 25 design and
inplemgmtation and is not limted bythls i nvention. A program application
may use one huge AID file-set (e.g | emented as a database table) to

capture and n@ﬁﬁﬁaamahmbwpna@ﬁé@ngﬁttp.% rggt filgr the) ‘Iar@%"%é?@%’t‘s'@?'ie&
i ndexed in al{, dggé rﬁ{aWﬁfshavé’ ahPAD- ?%E%e@lhr%ce?& h'@iﬁr%Lﬁ’ée ieahndgxed

target file e stored Into | eName. O the program
application 3@|o¢euhdn bmeda&nugrtedam@‘red h&tieo re! i@(tﬂ)\zvﬁu‘lﬂ“etf%BlEhartdn exi st at

ieﬁgrctegr?g'; i $ | Otct%t IOOQheEfarng? lee is chr%srigeregrtx be ur%lfrl?d&erde%tn%rt}!\e /&l%—ggl ntain

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 AID 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 AID 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
fle- 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, exampie, a directory or sub-directory, to maintain indices for its



29U12003 -22- 27 OCTOBER 2006 collection of files in that target |ocation
(as in this described enbodinent). This would nean that one MAD f%hg s
could have many AID file-sets spread across various target IocatZ" or
directories. 5 Wien the two MAD-DS detaippfields are edtACTABERAWAt ed as
separate files wthin the MAD file-set, one nethod is to use the given
desi gnated category nane (e.g. "Fishes") and suffixes each fil enane

appr opri at eblect@®rgof fileki ishest ADgMARcaaind (BEiiahtes RSB éblodVABIR)AL t r Desc
and MADD PosSeqNbr respectively). The AID file-set can adopt the

desi gnat ed Th® wwdgompanali@t-omeriMABs fijg-get cand B?‘b‘(},}rrﬁﬁf‘ép’b& dBgis8i$ can

derive the AD. file-set: . q vi
and use it 505ackeleR e el RS A e S Wi thi n the i rectory

structure during a search process. Another nmethod is to capture all the
pathn. ames and filenames of all MAD-DS file-sets and all its associated AID
file-sebts Mhen the twe A4AD @B crasait Beldssaregiaghny e BraiabanaseRatBdies t abl es,

i nstead of usin iexe i no; i . Jle-set in
D hoader "R §he RIAR P Sel Mie TERALISRBI LN diferd 8GR MPe e BRE!
require thabnd | (gt rifisiieas) nusd  beffidesi sedn ZRnbeior eppmribedlpr ee.gndexi ng
can commence. This invention, because of the novel | ndexi ngﬁstructures and

t echni ques, Fis5eabfR-Mohanan@ thESesdralifd” cﬁ@hgé@é@paﬁéﬁ &ht I%f‘% t hout
| pact 1O RPNOBS PHAUAUNLGEEBLER A DThl ATPRbSer 208 ddb‘ﬂ)‘?’fﬁé’dbéfg%%ecf' es.

It allows rea Inition of new attributes 1nto "existing MAD
file-sed foatddieydesngnatsheandgorihenpregereragiieatieedaardesas. th25AI0 kew se,

unwant ed definitions can al so renoved anyfine out of the  desi.gpated
category. TifeP@l Ngmg hpny he Mg@eg_@“ﬁf ’i‘%mﬁeiaf”_éjr ?’r‘ﬁ’ra%%’f@&a anghidse égpo
operation tsBaF&" 'ﬁrrﬁgglgc%léf th@nget fiiblde?s vafin tthei diretdyf dthectart suringenever

changes occur. , for this invention, additions, nodifications, and
del eti ons ckaamrh girbcebut &nstitef methddnist bk eaptdrece!l | ingedipdirdges Mt ti ons

30 of new attribute inpact, as _they.are not . captHr ' y. Al D
file- sets%ﬁe&?ﬁ??? sangm[ﬁ%f %’e?ﬂsoﬁgdo?qyﬁ?ta}'s'lSB&aé%@%éBf ﬁ%i'%eiq%ﬁﬂaare
appl i egst o &d&s_reference list or into relational database tables, instead of using

suffixes and keeping pointers to parent MAD file-set in AID 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



290e7?003 27 OCTOBER 2006 -23- central source of information namnel yg bt]f""ﬂDS
MAD file-set, and are thus immediately reflected in displayedlist2 ' '
Del etions of attribute(s) would nmean that previously created AID file-sets
may have | DX tokens containing referenegs either to bA7dMKIRERIHtion in
MADD AttrDesc field (as a nmeans 5 of indicating deleted attribute) or to
unmat ched values in all MADD PosSegNbr fields as both MADD AttrDesc and

VADD._PosSehie) L4785 oRAOTAERISAC il AREN A BEARS S hndli grat iygs del et ed

attribute IS very poss e tha er time val ues in
Al DD_MaxAtitnn@adiately refiectéess disilaydulisti DelMAH sMebatrinu@as) demild oneatdi ti on of

new attribute definitions to th MAD fil e-set. ever thelndexedtar et
file is adBakd¥gvVigrHsWe Cf?ﬁf@?eé‘ls f”ﬁes‘%iél WEY; Raye %f\/h i?f‘? criRNtehing d be ?

updat ed  qefdigrhad ehel M HesrfiddedpHol XAADEN it Ast R P Blmbsnd | e,

current indexed target e 1s up-to-date and In sync again wt
| at est SMABDSndiedfatimigt | daletddhe athlbuwés) 16r i o Al Dbndckadt r €aitieandn  all

o AL B R AR I SRS e

l'ast i ndexgqyoh & Féth@'@é‘Eé’suaﬁBbhe@Hééqung%hﬁg HeRed \éthu?esi)/ADD Pos SegNor

val ue greater than the v e in AIDD MaxAttrCnt™ is a new attribute as the
attribute's assigned sequence nunber is outside 20 the maxi num captured by
Al DD _MaxAttrCnt for t rrent xed, tar.

Appl Tcat | I i S i B A& ity BB Y8 our

when sgch waAdh IMADS ANeRRCHIR! ©thddih 6RRe®! //ibuBE @BRKItILAS toISes O
review and ascertain1f the new attribute(s) is appropriate for the

current indékeiila-selgdVhengeer e indexed Bproet dik@ s RECesRsidef Re-dtexXele val ue
in the Al Qﬁﬁm@ﬁg hCAlph! %%Atﬁ%ﬂt st‘?\o?}'cr%@.rg git%% W%&Q%%?q/a g fhat in

MADH_ Max At whenever € 1S being accesse re-i ndexed,
besi de usimgDH_iiaxAgsCae Athgis Bb'ﬁttlﬁkﬁhﬁle siheecwhéhteindekad narngeidlié ists bit

statuses. Jphteo \c/jglteugn:jr:n sync again with the latest MAD-DS definition. The values
15  in AIDD_MaxAttrCnt and MADH_MaxAttrCnt allows the program appiication
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_PosSeqNbr 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_MaxAtirCnt 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_MaxAttrCnt 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.



30 MADH MaxAttrCnt effectively determ nes the size of the physical BlgTg ey 2003
token to store all defined attributes' state inits bits for the '
designated category. 2 9 OCT 2003 -24- 27 OCTOBER 2006 The Al DD MaxAttr Cnt
field effectively captures the nunber ofpbits assigned?? @cTORER2ME physi cal
BIT token for the nunber of attributes defined and captured at the point
intine that the current target file is indexed or re- indexed. The val ue
in Al DD MaxhbtaiOm Nexatahtured etecengyicaptlias tihe BUAMRS Tf Mitstdisidrieds of the
physical BIT token (Al DD | DXtoken) for the indexed target fileis within

t he boundaoyt of ithehyskeah BiTzéokametlai Iteel @psbat iadnaltritistipe cdsfineg Hmids
section descr,ibes t operatiqQnal ,aspect of t invention for one

rbod! ment CSRSFEQ A FoPeyt AhgTar 45t T RERMLEERT Bihi PHECREN{Ton s
net hods anghgekiACi PhesvAIgE eRf tADD aBRAS@NR! iAWt @Se£NYi EABHRNtHat" UNNI NG
the widely used Mcrosoft's Wndows, and its hierarchical directory
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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. Item
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 segmenis are each uniquely assigned a

sequence number as represented by item 121 (corresponding to



sequence nunber as represented by item 121 (corresponding to 2 9 O&L(eﬁ)%)S
27 OCTOBER 2006 -25- MADD PosSegNbr). These eight classificati o B
represented by a bitmap index as item 130, each bit within the bitmp

i ndex corresponds to 1 defined classifigati on segnent 2c8FFeBERAWPngly in
item 120 and item 121. Hence, for item 110 representing one particul ar

i nstance of a student record 5 or docunent for a single fenmal e naned
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is a schematic diagramillustrating the relationship between the 25 MAD DS
detail record set, one particular AID-DS detail record, an indexed target

file and the front-en iL.spl.ay T di
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Fach detal lim;glee(?r?ér?tagigrsw, (Neh%rreebsye%ee?ixgg sequence number of indexed attributes
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_PosSeqgNbr

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 AID-DS detail record, an indexed
target file and the front-end display screen, according to the preferred

embodiment of the invention.

ltem 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



item 208, 209 and 213) consists of three pieces of information pertaipgﬂg
to 290C12003 -26- 27 OCTOBER 2006 MADD RefLoc, MADD AttrDesc and 59U 1005
MADD PosSegNbr for one defined attribute. The inclusion of MADD ReflLoc
field in this discussion is to denonstrage as one exatpPel@BER pP6
capability of this invention to allow assignnent of additional properties
to all defined attributes as each can be 5 individually referenced. In this

case, each) PP _RefLes RMDDY AttMes bhe MACED| RysSeqdisi foroonef defimed
mani fested attribute on the Tront-end display for indexing and searching.
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Figure 4 is ma Iagra lustrating the data-flow and their 30
rel ati onship during the processes and operations to be described bel ow,

and shall e used 1n copjunction Wt h E.Qubes3, YEeR A8EALH 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.



2 g OC1 2003 -27- 27 OCTOBER 2006 Program Application Initiatiagn gmaz
user selects and initiates the programapplication to begin its ax &%
Program application initialises its operating environnegnt, builds 5 and
then displays the Main Menu formout to sereen display? S86TOBR 208 npiicity
this Main Menu formshall deemto have nmenu bars and command buttons to
all ow user to choose the various nodes of operations described below It
al so has a "Drives-Directories-Folders"” tree-viewlistbox, simlar to
Mcrosoft's Wndows Explorer program as well as a file-listbox 10 where
filtered fPregammsApplibaticnheitedioect ed directory are listed. Fromthe

Drives-Directories-Fol ders tree-view listh d_file:lListbo tha.user
sel ects t Bedé‘§?Feaelﬁﬁ% 31 -'leta‘?%aqqedeoéﬁéﬁg?e%éélcht'lé)gt tggo??/g'bhgs
subsequent o, b NARH NG RPEMREPEIRSLIBH|ihitbeséndexpératteenvirontehs wudiaspl e, it

is an "Enploynment" category for a collection of enploynment reco;cd
docunerft s. and5thed0displayewtne tMaipuMesuDsriptt ¢ sopeeatdisarOQisdiocan

define in advance known,attrjbutes for n esi.gnat c gar V.

(Addi ti onals'”&@fcr‘tiybd?'é %ﬁ'FnMﬁnﬁngor&\nsﬁgl acge\égéﬁ &%aaq%atrﬁéebus a%e%n\}/ﬁvhen t he
need ari segeinikied BLABHaT &Rl Gadr LNcrbcel Bgsvaaidakankdésmopetdtid®@ a
pre-determ ned nunber of blank textboxes at their pre-determ ned display

| ocat i ons. d¥herite@belmy.di 8/sonakeybvas-Rireciuias T ptpbn drecsyierniRiRox.
attributes .into, th ext.ho C j t At i on
count s thes'rﬂlﬂ?%%or '\@?}Oric‘ﬁ\t-sb@ﬁw%x%ﬁ@gg% ét\pr? ng)rnt %t‘é h@ép\%sﬁglefﬁi@ﬁtg lotﬁﬁ
MADH_ At r Cth 70 Xilteg Bt I'yie @antl e MADhi VR AL $¢1 Eoted Sl 22 ctovtyr greatistedr iFres et t he
MAD- HS header 25 record. 1t then steps through Eia(f'h t ext box, andI \/\pere it
is not bl akkivescappeaiocaiesitadenissiheeny' gV HB00E N8 1IRINSH: Kt LSE" 8p/§C1S

copi es

the cont ent, of e dihes LEXEPA LB Gnbv LADR-AldS RRSCodt0dognthassisaeguent

i ncrenental Iy e next sequence nunbe or this new attribute, starting
from a val wededing, opadhtiopat withgoa hngevad uendatt dNVIDD_PseBelidbll 504N These

one. det ai | EERUPUNePBICHREHaPT AdpIBct BLeBP AR S o e Ran
textboxy. At the end of this
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 siage
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_ReflLoc 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



290CI 2C3 -28- 27 OCTOBER 2006 operation, a MAD file-set is created .
containing the three pieces of information for all defined attri buz 8&5158[3‘-"
t he designated category. 0900 - Adding or Mddifying Attributes Definition
Operation 5 The program application readmin the MAD f31QCERBERMGer and
details information and popul ates the textboxes with descriptions from
MADD AttrDesc 503 whose | ocations correspond to that in MADD RefLoc 505.
ALl i nformgpiemionead MRD r fiedehe idVADebicde- settaarieg sther ddrdentmecdreiaf
respective nmenory arrays or areas for subsequent grocessi ng and 10

refer encesinf@\mtwmfﬂi-aﬂl@fl@e@e@étrﬁb&ewquthﬁégé'gntaé ¢6RE99PbNndi ng  MADD
PosSegNor 504 val ue greater than zero. Al blank textboxes wll have its
MADD PosSegNbr 504 val ue set to zero. The user can enter the Kkeywords or
descri pti oggpfar ARG Mbgifgmd AtteibutasDdfmitibox@perathen user  can nodi fy

the descriptions for existing attributes in textboxes with new Kkeywor ds.
The used cahebpeoKasutapieates deppei ong (W'Aéxﬁef?‘%?‘ﬁ?p?f i e%'ﬁus

turning the extboxes a ex copmnbl @bdsridtiops  f
corres pondfr}fﬂrrﬂ/ﬁ\'ﬂﬁlpoas@eg%@PU%@ggvgpﬁe tltegﬂﬁsﬁex:é%t owggr oad(gr ergjl Iacisng s
previ ous| y \aspDOREIDREE 508sivhbed IdartimesaryespondeaodbatintAD Dt Refl@cogr am

application counts the nunber of non-b]an ext boxes and put this nunber 20
i nto MADH AObr Gt iformapon é@ﬁgrﬁkﬁoﬁﬁ%‘?yﬁmgﬁ‘?'é _al(Ex'%gF‘tché%tﬁ ﬁ%e”u
assigned to_the.val |10 AMADEL Vax At t s t t pEERER It hehd nunber
of non- bl aﬁﬁSQ%%V%ojg%‘ln\%h%se %D_ oé%tgsNgrQQS%ﬁ va SQ. ig zerog(that is,
new at t@i butRreedédi t Eoay t hat-beed &tbox poslit ifmveas ¥ grealjes@ddingdd t hi s
value to MADH MaxAttrCnt 502, It wites t the head cord. It
steps thr pr&ﬁpﬁ%ﬂhﬂﬁxg&én@ﬁ%&f@“‘ﬁ%@nn etroblfgnE,%ncl%p "Eé%’ée%i E@

di splay | Oi?attv'eq% ﬁ‘%%D%@QSB%N!b‘P%O@%IU@%t 8§ Ache Teateet cah driter trext box

i nto MADD rDesc 47 Were its correspondi ng ivl ADD PosSegNor 504 val ue

is zero, itkegsmrgaortduscriphons éyuesivetiiipvies marblant eHsw @Rt F1DUPE!
ko oS e B R R B AR g e e o 20

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_AttrCnt 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_PosSeqNbr 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_ReflLoc 505, copies the content of the textbox

into MADD_ AttrDesc 504. Where its corresponding MADD_PosSeqNbr 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_PosSegNbr 504. The value in temp_NextBitPosn is next

incremented by 1. These three pieces of detail information are written out



incremented by 1. These three pieces of detail information are )zvri Et?'mout
2 9 OCl 2003 27 OCTOBER 2006 -29- as one MAD-DS detail record, § Qall
record for one defined attribute (that is, one non-blank textbox). At the
end of this, the MAD file-set is updateshto contain nEVPEREBERHYP ed
information for all defined attributes for the designated category. 5 1000
- Building the Front-end Display Screen Process Before any indexing

operation %eywor MK‘D@S éﬁ‘ b%‘roc deb@efé%rffe‘ébfi@%r Bnefdéﬂne'd' strigftedef i ned

attribute sisto |sp ayed onto the front-end screen 500 for
user to selthgt is Tbaem@gba:mkamodtb@@t iAdnthiei est ofettdsi tha NAROfIRKEBIfIS| e-set' s
header record to determ ne the

desi gnat edU@ﬁ@@&othCO”fﬁ'é‘ HRMEEH Li'%n‘ipaé?%?r{staﬁ%‘%{'l b%]ﬁ%itfeﬁfl ¢ %HTUQe%aged on

t hi s nunbe nunmber of unchecked checkboxes onto the
front-end Ei“ea S@Hf’or n%gél%ﬁégﬁeorm is then displayed onto the screen 500.

The pragram appl ication then reads each and every MAD detail 15 record. For
the first detail record re t he |rst checkbox according to
the val ue i'RAOPnBeing ”}ee%[ﬁ”b‘ gnﬁ/&ﬁwké(figzeegb 'YV, It then sets the
caption_of glig Chechkhax i@ ohbeatdsser s@éﬂcﬂmgsb@é@@ohrbadvmaemow@as@ 503

entry. These two operations are repeated until every MAD detail record has
been read aidligvef Qeﬂreeﬁai didibate lkebwt)éﬁsdissm By etisplpyed M@)&%@Tﬂ’[@t &éf err'i ng

to Figure 3, whe 8t h det ai LS read i Legleby item
208, the prSBereé}rBQb f%irc“élscqrotﬁ) B%@F[l 0 Pﬁ%griag)sﬁggf?é\i/tgosn ﬂ %éox tfoﬁ‘ea
rel atiye digRbaye RRFLEHQM Rl eSO t8Rrdirpirynliobar @% attrlbdieead@‘mdmy
MADD Ref Loc and sets the said checkbox's caption to " er' tored in

MADD AttrDé@'cthe\Aﬂeﬁlgﬂh€dlBt3t€g@éYaTherréWQf issstoreg éa&/‘/‘rlHH §¢6Eﬁ fied by
Lo e S SMATTIORACTLLER Pl RIs 08 of s tesshessRe Lo o
checkbox' s dh&mrhé)ﬂoht)e Hetrapiey fouthJ Thisfformmag tem disathyied 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_ReflLoc 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



fromthe MAD file-set are stored into their respective nenory arrays QpeT oy
areas for subsequent processing and references. 30 1100 - I ndexing a%' o
Uni ndexed Target File Operation 2.9 0 C1 ''~3 -30- 27 OCTOBER 2006 The
program application |ocates and opens thgg Al D fil e-set ZTQ¢TORER 2M6si gnat ed
category on the selected directory. If no AIDfile-set exists in the
directory, it neans that the said directory has not been indexed before for

t he desi gnghed peage@er ¥ppllaativhi $odaes amee, openAl tBef iAIB- S8d-sexifet StheThe 5
program application then gets the filename of the first filtered fil enanes
from t he sépsignatedraegony gnithe sriected girectonbdkne vdPrigeset exists tntheal | or

an APl cal V. p fil i is. " ISl c%. The
pr ogram aSk?%tgéﬁ'gﬁR%\ng}Sogha ggeaggb(ﬁy%zrggg??é%?qf%k% e%ﬁqér%d@%’gp%é?rer m ned
by MADH MmAtddsigtiatb@2categgnedironhia wetthdeounsakp anglsat lexpitss sele to ' 0

10 states. The program application initiates a vi ew_ertW?r ogramto | ocate,
retri eve aRPARSpIaRP/IERECHdeemaats dbftfdatama ahdradirsinWitiered bienemdisspl ay

screen 500 user. Vi 0 t,: l cks O ropriate
cheokboxes b e et bR e T TR R (B S Br b Eha O an 2Pl ng o
Figure 3, cheakbpxesows) h thestiehpiiconsiadied & udenslynadut’ 15 heFerrrem ar e
clicked (al onP wi th ot her appropriate checkboxes not shown). Responding
to. the cl Perfieaton alRcaiescidodiyatcat ldt tveep i thomsiza delgemingdefy e
checkbox) , PR i~cat i i ent r i S Item
213 to obt M%ﬁﬁt—sw‘%{s@?gﬁg d%%@é%ebﬁﬁﬁn%ﬁd t{ﬂ?ﬁ”%ﬁ%%ﬁ{% %lgwgs%gﬁé oto t he
bit positi etatest MHeheorByrantokppljcaionc mitiates has viease ipsodrédm Te lquradgr am 20

application sets bit at position 14 of the BIT token to a 'l state.
Li kew se, r@é@iﬁ%r?di%'a'sp@pyt%‘@ LPFLERERVEAEBROR FECKBIXWAIAMELEIA GPFYsi ti on
25 (the " Studentsohegkbomk, 1BGs! NAEXHOIHhBRAIAK | HienMBeES &Rt e  that

n
isitem 209 to obtain its assigned bit position, which in this case is 9.
The progr aeppappldieaticpkberes thiindax tpesiaduome® bie. tihethBl Exaokdén adl a ' 1

state. This jo.25 repsaled J obnalloSliolial SaRekbRnes-of ookl has

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



before, that is its bit has been set to a '1" state, the next click éaé?]g
wi Il uncheck the checkbox status and the bit will be set to a '0" s ;2003
If at any tine a new attribute needs to be added for the dssi nat ed
category, the operation of "0900 - Addi ng or Modi fyi n679ﬁ Fﬁﬁf@g
Definition" can be 30 initiated i nmedi atefy. The program application then
builds the AID-DS record image to be witten out later by filling in the

fil f th d 2003 OCTOBER 200 31 fil t
N Do T et B 1S fus P THE N 8 T2 e anks enMABRIMartEnt M ©
Al DD_MaxAt t gt 513, Aﬁlﬂé GARYALRE nk h%wB' Taﬁ@k%'aiok@tgo tHAl DB Digelkenn®l4. The

program appl cation next gets the fil ename of next docunent file on
t he sel ect echidiD eDtolyen SedsTad Iprdngr,rtam epplﬁd&mphg@itcﬁl s BN T fiereoke nf the ' O
states, sets all checkboxes to unchecé status. This

" repeat ed untiagxt gprumanedieonn i seleckad etedrpesedt 9 P%éng@\g%ﬁ?’%&@@g or
the indexing, %gﬁéaq 's%'te%t ?Qt%‘%ﬂl cidsdoBe Er@ul ferd @l ShRuS aBRisMIBEEss

"Sequent T al ier erenci ng” indexing nmethod is used instead of BIT
token net hodrefdredalnieabfiledl @DtHenseirGetd dgirddtotyeh e heen irtueXeddex 8t
checkbox's attributes). 10 and eagh of the t AI DD PosSgngr s val ues w ||

be 9 and 14.0deXPO@PErFRILKOREES pHEVIE dQPS}? RfeREL2RS WAE G FROUEHEFAL i on
The program, @?rﬁ’t‘ﬁe@atﬂé?@réﬁ% eﬁ\d@&ﬁw OF?ﬁ’é‘t%oBh% /[\Js@df 'rllﬁeﬁét of BTt rP@ken

designated c ect ed S I nst

) |
file- 15 setm%tf(‘ggtt\ée V‘?H‘@ ‘ﬁr’%épamdéﬁﬁm \‘l’éﬂtqeo%?lfaietﬂ@ 'F‘F}eﬁﬁecrchﬁg%ﬁﬁ tr{%}fm%
first d t fil t he t the fil bt d

e si 361, 6% care! Sie AT STd-CRaN RS PHCR SHEhe Sane | D [ | o et and.

reads each AID-DS detail record until a match for "Chrislyn.doc" is found

in the AIDD FileNane 512 entry. (If no match is. found, it neans that the
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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 Sth
entry in the MAD file-set (or memory array), that is item 209, it would use
MADD_PosSeqgNbr 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 bitis 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_PosSegNbr values reference the bit position



t he "checked/ unchecked" status of the checkboxes for the displayed |ist of
25 attributes. For exanple, and referring to Figure 3, when it rea rge@mtne_j
9th entry in the MAD file-set (or nmenory array), that is item 209" 't

woul d use’ MADD PosSegNor val ue of 9 ta gheck the stat® SFTORERH® in
position 9 in the BIT token of AIDD | DXtoken. If the state of the bit is a
1", the checkbox at relative display position 25 (the "Student" checkbox)

on the di sgl aynf 91 0i3%nhksB|Tcie@kedt AIBDSEXfokies. SEhist@eataahgckedbitst at us.
It is worthwhile to note here that none of the MADD PosSegNor val ues

ref erence pbgtibnt opodemi ol (29easl 7heen 32ssi@TeOCTEBERISPHOO® ofn | 2@HREE0 in the
BI T token gf AIFPED ItBXEﬁken. TWBS nga]nfqthat the bit position of item 310
has been aSSYYHEEPPYEVI8asINFS FHhCaftS9 bute description that has since
been deleted. 5 The program application initiates a viewer programto

| ocate, retrieve and display the document content on another w ndow onto
di spl ayb scifberprBgam Jp@icasen ivitieles @heewst anegieMail 1ades, @liews aod

appropriate. checkboxes to . nodify or_update.the i i X for the
e mbnt 1 ARS8y ant TRt ofr Rt Futdf Bl Bl st AT s

| ndexi ng arnbnigedexsds Tag astumieheand thapeneks Om apptdrictdienhk ckisdigsetonwher e
the user has viewed and clicked on appropriate checkboxes. 20000 - SEARCH

oper at i on Tslifyser updatecthe eHebmap indexedder the dear®rnt ble. fihesestefexed
under the .15 desi,gnat cat LY, w f |1 i i ecut es
1000 - ButEIPHG ARG B Dftana 20y Bpi A0 SupEEath BRPUhERELER Tabel AR 0
avai | afd e opbtdiidubeekaywojidstirgakhean the ussethas vigesd fandr clieddaonThe user
views the eyword list and then clicks on the appropriate checkboxes to
set as seaPBRTORIIAIE SPPEXDPFES hi s exanpl e, and referring to Figure 3,
checkboxes with 20 descriptions of "Student" and "Femal e" are clicked.
Responding to the click event on checkbox at relative position 21 (the
"Fermal e" cle6RbdARCHe operstjoam application locates its MAD-DS entry, that

L kot ot Tasoung aglacs the MADRARSe! o BRBH %0 it ey derie® 1 14
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 AlD 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



click event on checkbox at relative position 25 (the "Student" che 8%)"7003
the 25 program application locates its MAD-DS entry, that is item2 )
obtain its assigned bit position, which in this case is 9. The program
application saves these two bit positiogvalues for Ié’t‘é‘FT?%'F%?@ﬁces The
program application attenpts to locate all AID file-sets associated with
30 the selected MAD file-set within the selected directory and all its sub-

directori egi|l 5 aethrg ey thedh®l 56l eebrthed fopet®h¥sodbled AD Jubsdlist €t ory
structure 290CT?CO3 3- 27 OCTOBER 2006 will be recursively scanned and

sear ched fan Atlﬁefllasﬁﬁ(tﬁ‘p fuwsd, Kirpeens thatdhe directorghaa) e indexed besoreound, it

nmeans that.t di rect has been i,ndexed
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for the deﬁf'rﬁﬁm@%&@b?&?rtﬁe'o?esﬁ@méid dalf@;brph@womd agbanat girdctdgered as
not indexed for the designated cate and no search will be perforned.

Wien arb Al Be¢ineg- setnoit sndeygsdforithe asngrbéeﬁ cateaaty el Bo&spre Wil e Al DD

| DXt oken' s BrI‘T tohen will be tested. If the user defined an "OR' 10

bool ean seBFER™FHen if either of the 2 saved bit positi on val ues, that is
bit position 9 or bit position 14 of the BIT token, is a '1" state, it is
deened a match immediately. |f the user defined an "AND' bool ean search,

t hen both V¥ien pasi Aildnfilg- %d'sblfﬂuf)@sﬂh‘%‘H b2 of2d hie BINH teedn AudE be a

L state %x‘?r,{é Hﬁ'ﬁf’c{ﬁ%ﬂf @ﬁenv\%ﬁf‘b@ @E{J&nlfftgfegﬂggr defified o2 | gﬂ-?”d' ng

15 Ai DD _Fi nane 1S wit orary or save

into ) NERBbNaRN §@Lh, ChimenanlheBIoTth@IQerJétabe Mmrcomuasedﬁataadaital I
directories and its sub-directori es have been recur5|veléise rched, the
r

full IistPesiltigRtLREPF PPEEOR J!4r gt HicebEl 9k s ke it St 98¢ S nenory
array-) %t@ﬁ?ﬁ?ﬁgcﬁgtey%t%ouéz%}eﬁéfﬁ%ﬁ £orafipp tb%%rogﬂ@gémh e, pser can

then 20 choose to view & particu docunent, or delete, nove or copy to
anot her dbiteuisition Saand oitrpesitide x4 tdiahe Biﬁtaohbutrmss, @ea 1Fetatehe bEase

e | Seodnhil oo sy Rher S ath LRI, TR e e
15  AIDD_FileName with its patnname is written to a temporary file (or save into
a memory array). Once all 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 “Seqguential 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_PosSegNbr 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.



25 selected search attributes with the value in each Al DD_PosSegNor field
within AIDD | DXt oken for all searched AID-DS files will deternine a)geaidhi0s
out cone. A matched conparison of any of the two saved bit position val ues
is a match for an "OR' bool ean search. Agqatched compaliQePRER W88 h of the
two saved bit position values is considered a match for an "AND' 30

bool ean search. 29 OCT 2003 -34- 27 OCTOBER 2006 There is one speci al

scenari o tabdTRY oReeheTREHRhahandhbi Rthyasedd egeaml nappling alsi pogs@ar ches
and processes AID file-sets in various directories and sub-directories. It
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current5 t atayget f ifil@shadlBleeid Xiotieredd1hookeme thadr Kas thgel ¥'ted ®ne or

nore of th ey attr] .as _search attrib ) i y thus
require ' SS@%}QI— %L%ﬁéﬁ%% gtr?l%teﬁ@“v?r%%‘aihghéﬁéf‘{rﬁi%t?@(@?%&%@ﬁ?g@gapt ured
in the ' ol dnifl PRSI BELAK eRatihdrdhds bekamdditbrevichew asebutescontheguabt i on

paraneters cah be provided for the user to preset beforehand to enable the

progr am apjle-selt afier the takent Hergesdie dwsybaet iibasxeq- Pt e ¢er yI@sdur i ng

h h ion. F , ' 1 - YES,
NAYEE, N0 PR te i MEoRe s DAE BRI, G SR PRSHARET TR TN

sear chi@t t thbutrasy anes freguite i'spddi’ hangety, fasl the exwegdartioratiribeté(sptst ri but es
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YES neans te!c@ndi@sr N theasold’ mibPEh DXaBESAGant (o< &bnSi 84Fh iPSES parti al
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15 automated can be YES, MAYBE, NO or PROMPT in response to the
question — Is it a match if all search attributes 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 scenario 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.



handling this special scenario. 25 For the case where "Sequenti al2 9 0CT 2003

I dentifier Referencing"” indexing nethod is inplenented, this special
scenari o occurs when any of the saved bit position values (in actual fact,
the MADD PosSegNbr) of the selected seagsh attributes?]QCEPRER Y6t han in
the AIDD-MaxAttrCnt entry within the 30 AID-DS detail entries of the
searched AID-DS file. 2 YOC 1 2003 -35- 27 OCTOBER 2006 3000 - File

Managenment 3§y®r #leaia@agefiditrOpspaidrant aspect of this invention is that
an Al DD- | DXtoken entry contains all the defined attr.i bu{p%?tgﬁt ate for an

i ndexed t aPgetother enpadantcarpess of s VANBED I DI P! et &§4¥d" al ong
wth the |pdoxed LRneehefld @anfbiiig!digle HPSNALOR [dike: 8. a2RbAM Q! Moved
to anot her “di'fectdry or drive of conputer, there 1S HO necessity to

re-index tiwd AlBgeDXioken eNtly ihahghedhetster witrs the indeerd target ifieol ved

Al DD- | DXt oken entry into its target AID file-set. The sel ection of indexed
target i | whetherdbpytasect Hensveoriek &pneavedide myothey AP PhENYBI¥ct i on
facility o e file-Li ) r a0 Qi : ection
to and el CHPREN 1%5bds TERERERRL I P RLIDLIES e RIAN e KHectl

Di rect or i eg-tbohsket 3hd meiwdeMDDSIDIke ( Entry idicaigs temdedAipfiepsstat i on wi | |
not be el aborated here as it have been inplenented in many w ndows- based
prograns, and can be programred by anyone of reasonable skill in 15 w ndows

progr amm nghgrgql%%taﬁw% Nad s t @fed @Icégy%rs% sRlveCts@mms! dsingnabl e

t he program app lon to retrieve its AIDD | DXtoken entry record(s) from
its soulr cenAlitblifielselaaiorf acilite-of nise fitd-bstbox) oamn e parfgetedbp driaggndset in

From 1o sHi SeGaBY 19 SNSeieFroID | iR HovErCapararbh  ageTaiges e
capabi || ty 6aRidifeaf olibpeeebovighuRSAN (Thierid-and dhep perditir] iiiynef
al | owi ng istributed or decentralised indexing. For exanple, a depository
of 1,000, 06Ciahagded deicrs Epidve Pegd batcohestedf in1DaogovNAaYesPEFd sent
out programs, and can be programmed by anyone of reasonable skill in
15  windows programming art.) Knowing the name of the file(s) selected would
enabie the program application to retrieve its AIDD_IDXtoken entry
record(s) from its source AlD 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 AID 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



to different parts of the world to be indexed by 100 different perslb%tg%rm3
25 i ndexers. Each indexer could be using his own |ocal copy of t he MAD
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assi gned an tr automatically inthe AID
file-sét fandtrheetira:rhgettofadtema@«acbtnél@n'omn@ﬂ featdres repegnigag eofdmaggsl t ext
i ndexing, is to yse 200 _or 300 npst co h n words to
build the m@tﬁ‘at% staPac‘P QUNE £GP of IR AP pRASR '\%&’X{%%% f‘tr .Hag%ﬂgui Idits
Al D data sprMctiyRifRutisAat ek intRuddvanyagas ahdt Bestdnaeentiveturever the
prior art Wth the 2 data. structures synchronised and_its Ilnkﬁ%@g

d. This

mai nt ai nedanaiwpip tofdatpenimenticones ppUBNERE tBKIUSH iTéRs. afhesd &97¢

new i nventkonwgtoss 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



i ntroduces many new advantages and capabilities that are not easi

i npl enented or possible wth prior ar?. They are sunmari sed as bek§%PE§¥m3
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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
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del et ed anyt attibuitesr kaloesings reqwirhBig UsHe0 theR d 18 eBE ré(We @%%ecan °e
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searching can be done i n Gernmany  usi :
any impact to any prevuoa/sly md&ed 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 Erench 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 (exce-pt the target file is still in its original

25 language, unless translated copies are availabie). 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.



German's front-end display (e.g. as "hund", instead of "chien" or "dog").
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certain keyiRpdzed Oofies cbasidonopied BGK00S] A6t Bhbucesdintciay, skcbr Criteria
(thereby r¥stricting the retrieval of certain indexed files) can be

i npl endnt ed @asplter, glithontiékehddd s doaanbaedopPEdtgopy o9 epar ooaNR her

directory, drive or .5 uter., without.the | 430 “resj.ndexi ng'
by the user 'BHadied f'i'%gg{'rg&r?‘f'@% ?”ﬁﬁ“%ﬁi#gggg“'Qnth%géﬁ@?o%r’né‘l?e’g'ggabi ity
that allows tior'éj@}‘)ieﬂ‘%rmbg ihe @etfRre®dr UB-centiaftsd Mdredrenddee cengeal i sed
manner and be nerged into a centralised pool later without the need to do

any 're-indeiximg'centialisgdipoiobleder witoperthe seegdn deearis SEURRXRD: each defi ned

attribute, ach . 10 def.in tEr] i quely i i fi : h
e e RAFRRAL o T TEgYd SRS 3 Bl QUFLY RS Thatgy such as
descriqfion fefinddetkieym®rde urbttelyiigtetifdite MRidesaotatet positionserby t he

program application. i) Programapplication is able to detect changes, that
i's, new attrivbuipie scmanﬂée@%lwita@maﬂée@idﬁééﬂ%@%%féfﬂﬁ &?MWBSégd t ar get

file last ind )_((Ianq%oé%mi(%eqah her ﬁ)r'?%geomgmrig PWR apBBSSfdrbed and poi nt ed

out fundanment I features o e I'nve n as applied to enbodi nents
thereof, i) Progranderstioaton hatabiartbodsteotricsanges, thatibist newt PBRBUIGA

of the. i nveneRnd (o8 i ar s vIGH BEF scelre T B et ufe R IHRA Ted i n
the arjgw t hout
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.



departing fromthe spirit of the invention. It is expressly intended that
all conbinations of those el enments, nethod or steps which perforng 90CT 7503
substantially the same function in substantially the same way to achi eve
the same results are within the scope _gfgthe inventi of.OFTORER 308¢
intention, 25 therefore, to be [imted only as indicated by the scope of
the clains appended hereto. 2 9 OCT 2003 -39- 27 OCTOBER 2006 CLAIMs: 1.
A system for the indexing of conputer files or records, conprising: 5 - a
data storage device capable of storing a plurality of conputer files or
records whétLaiMSezach 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 said conputer files

or recordsqare AlQ digdenb thabloexiranst ereaeenticsdd reebidsn comprisfray mat i on
including entries ” for each conputer file or record that is bein%hindexed;

charact®ri sed i n datatstotagesgetiemcapaple slkestcringla pyradnes cOMPYEhKIESy t he

entries in the second collection of infor [ i Jefd ributes in
the first coll eff forPdf VYW&%%?%H%”&“?%@% io?ge%@hﬁjﬁégﬁ@g%o%tgglgence of

an 15 attribut g iy eaghimesputer file or record being indexed. 2. A system
according to claim1l, wherein the first collection of i nforrratifo

conprises of one fnst wollectiut af infeetatiast iIngidENY Feheiies ef sttrigyigs %a@‘ﬁ det ai |
category. of comparLtrt ies b eraffi MhidH ML BeplpRePlits (f1ceBlE FentH

category of conp m according to claim 2,
wher ei it he nunigsniafapief imed s@ddnd belteesiohnoft inéorfiaten icoludet ieotridss
contained in a respective header set of data identjfiers. 25 4. A system

accordi ng to anjooaechfortme!ieide o8 peP eIBPNE, PRI &S ®Fhe  second
collection of i %fh%"réT&%HQé‘d G R ! tﬁ@ss;@,flﬁn%on%ﬁseessf?ﬁﬁn@fmé@{safor tinking

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

15  atiribute 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



identifiers, each set maintaining information for one indexed corrpuigt higse
or record of a pre-determ ned category of conputer files or record }3(5 I
9 OC1 7003 _40- 27 OCTOBER 2006 5. A system according to an% one of
claims 2 to 4, wherein the second colleggion of inf or??%?%‘?imf %% des
summary data identifiers wherein conparison of the header set of data
identifiers inthe first collection wwth summary data identifiers in the

second col pecti pnsystent btc@sinew @rw bhbutfesaims 2ed dnedheskinctaetdezosdcond
collection of information was |ast updated. 6. A sy stemt?ccordln to any
one of theCﬁ@H@él@@l n@f c'ﬂéﬂrﬁbat‘OWnéF‘@Pﬁeﬁ héeUMMali riptreddRNiEEhpr €EEe Nocat i on

PSent (15 anbaTEalke & hR Aledditol ot BRLPRRHTRIT Bl frsdldoliBgidl vagiparately

|dent|f|ab nf of mati on |n econd collection o

i nformati Oau@mda@aéétaswmﬂérsofn tHe eeomid eolledtiopr eipeiifiss theey ptidbetese or
absence of an attribute in a conmputer file being indexed to point to each
attribte Hafingeé sigesiheceicosetGadrcben Phindeimatiognyvay s UpPst&n according to
claim6, wherein each separately identifiable 15 segnent of information in
the second record set is a data value such that pre-determ ned data val ues

represent ghe preseseen accalsenaeany cae ofahtrgrboteintalaiens; avipreer thiei | e or
record. 8. A systemaccording to claim6 or 7, wherein each@%&? ﬁ ely 20
i dentifi abF'@k@@gfﬁ%f’r@tnso?omﬁf‘é‘??rﬁw%i@ﬁ ROk SsaeHinAled Wik 1A MipR€or mat i on

consi sts of 8@%& of TP Fin g&fsse rSiahAidefy |ﬁat9é%%§ﬁ1eﬁt§b@%foﬁna%r§}f§%m

accordi ng £6°any one o I'ng c al ns i ncludes input neans
for a uder s'eoOs@I eotleatidr i bUtméormatemcmm)npmrer ségmenor of Zﬁfmreaaﬁrocm into

the systemfor the glurpose of in eX| n G jstem accor r}ﬂ%bo any one
of the pret@rfies§NE HiB CSRACER" 3 T a{rr‘né FUNPHIE P defi ne

and/or nmodifys tooéoﬂﬂhﬁ) eddr éifr%'@t%ﬁn'tﬁe ﬁ‘lFBQ CBlIééﬂonC@ﬂ ihRGhigiansuch that new
definitions an fications 30 are i medi ately avail able and do not

affect the links creat ed for any previously indexed conmputer files or

records. 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.



29 OCT 2003 41 27 OCTOBER 2006 11. A system according to any one of the
preceding clainms, which includes interface neans for a conputer progg%gl[tzﬁm
recogni se attributes for a conmputer file to be indexed and present Sai
attributes to said systemfor 5 indexing _12. A syste’rﬁ%‘é’&‘é&éﬁ%@ﬁo any
one of the preceding clains, wherein the first collection of information,
second collection of information and plurality of conputer files or
records are separable fromthe data storage device and 10 each be stored
separately on one or nore different data storage devices. 13. A system
accordi ng 10. anA cyeteoh zdm@rgingctaliany ohnei 0f,thahprasiedingid#ies, owhigbt h of
the first collection_ of inforgation anq second ctollection { itnf?rmation
are mani f eSCEEESINEHFEEaNSdPed FrGHEHE Y 8T OCF&QQEE{S'%% 595 Yat abase
tabl es, dalabase Py, (B ih@SeH il Brédieised sltrivuel BEAPeytenneor syst em
index entries in index structures and in flat files. 14. A system accordi ng
t o any oneimofextrtte precedi ng clains, which includes a collection of data
identifiers storing attributes that duplicate 20 attributes contained in
the first collection of information in a | anguage different fromthat

provi ded i Aot he of Ly SERLoEESEIAORD SMEBNEMHtthatdretdiihgTlaihly, aiEgeiromecan be
vi ewed and used in another |anguage. 15. A system according to any one of

t he precedfirey allactien oftiefosinatian, eecadl eeltacsanfeforfarAeatian apd @éwrlaﬁtyti on of
i nformation_.can be duplicated for | eGt e 6 or di ng
to any oneOBFO‘EnI‘?é’? r'@gﬁ&rﬁ%g%rfjaiaﬁ%,S%‘%ﬁfag%gqrioﬁipﬁgdga%arSetgféli%a%ﬁgb %ﬁ‘%rmre

copi es1@f bthenfd sbrabé et odfordenbommat idiferenBfataatbragm deviogy
containing additional attributes thereby allowi ng additional attributes
information to be defined, captured and used. 29 OCT 2003 -42- 27 OCTOBER

2006 17. A18YSTAMBLRE, DO ifgdR aRPSR! ok NfiePERLRHINRD cRliRMTunatbRY &l n t he
second col l'ecti on Information is separable into a series of groups, each
5 group repitesent ooy &f ¢iod Ifest calectdn iaideicechatonpatdesefdh@sobectivacol ds.
information are manifested in a form selected from the group consisting of
15  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.



18. A system according to any one of the preceding clains, wherein when an
i ndexed conputer file or record is copied or noved fromits source 74 gr(] ZE[g

U

| ocation to a target location, the set of data identifjers in tﬂ) secon
collection on the source location for thg indexed comﬁﬁQﬁT ?ﬁ%;ﬁ? record
is copied or noved into a second collection on said target |ocation such
that it elimnates the need to re-index said conputer file on said target
| ocation. 19. A nethod of indexing a collection of conmputer 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:

attributestb (R er rPBE 3 PR TR Rt AR Bl BB 1) e

or recordssgicghd gemddtionadi @i@hthtrrsrCeshrenk! iaed boserdfs bnhriupat icern 20
including entries for each conputer file or record that is being indexed;

provi dicng GTONKRI 18T REARES dEOlledioinnef ipAexeshepmeytariileher B@6#d col | ecti on
of information with specific attributes in the first collection of
information to identify the presence or absence of an attribute in 25 each

conputer fige bei Bgstehtexedrdid®. tolenptdied ofcitorgengding clahsn dBeraherein
the first collection of information conprises of one or nore detail sets
of data i deRenfareinslexgEonREAr diet @i 1eceed s APhMHRY S emntl PO CEor each

attribute qf re- 3 roLE r o fil regords. 29
cer 2005 Dot ieg sa0e a1 BT" Khatnoy SessTaRs ) R e nerai n
t he nutther cafedtiehi medhe aburdedlsicesionrfot ke fridestd cadrheater dike os recotdaisned in a

respective header set of data identifiers. 5 22. A nethod according to any
one of cl a??}%'GEQLQFtrBO?ﬁ,g'W@r %‘??Prt%%‘)d%?é'@{irﬂﬁ‘ P IeGst rraion SrHC(Cg‘rWt fton
conpri ses gRRirieSENELY S0 O&-itRh8said computer file on said target location.

19. A method of indexing a collection of computer files or records in a
15  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 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 infbrmation 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 18, 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.



identifiers, each set maintaining information for one indexed conputer file
or record of a pre-determ ned category of conmputer files or recqr@gET$@3
23. A method according to any one of clainms 20 to 22, wherein the second
col l ection of information includes summry data identi?i " ORHEIYS n

conpari son of the header set of data idéhtifiers in the first collection
wth the sunmary data identifiers in the second collection identifies new
15 attributes defined since the second collection of informtion was | ast
updated. 24. A nethod according to any one of clainms 19 to 23, wherein the

l'i nki ng means c ri. carian ihtep ina At heranf | gneyf | abl e
20 segment?bf a gﬁﬁtﬁgéo%gcsozélggapgtaw%ndégti ivagplnehgéggrrents of information
in the secgnd,agkliacticonBfcdlBtosimg icontaamet! éachresppebne efadanfiimit i on
represents the presence or absence of an attribute in a conputer file being
i ndexed t odpeiidentiversach attribute in the first collection of information.
25 25. A nmethod according to claim 24, wherein each separately identifiable
segnent5 of information in the second record set is a data value such that

pre-determpped datgedugscaenieseninyt bee prfesiemce W tabdenedeetinalhe
attribute for a conputer file or record. 26. A nethod accorgsi Eg L9, claim24
or 25, whesetoneactiiesdipar af éNipringéani EPAPIESS s¥netit "S i nFoT Mat7oN in the

second col | ectjon of infaormation i 518 ,Af0 008 MHdexBBI@mMbiter dfe glata in a
bi nary stridr?gr‘.t“‘?és'ci?lcréﬁéﬂg‘-nﬁﬁmggnm ER %006 27. A net h%d according to
any one of gl 49rd-@elhminbd chteigoet ullesnpiteplite sn¥a®sof®@ a user to

sel ect attributes o? each conputer file or record into the systemfor the
pur postlof indexing. 5 28. A nethod according to any one of clains 19 to

27, which incl udgs HER#"te PEANS, fi8ratnereser ctaimdebine andidreramdirfey any of
’ . : ac irg 't ar n c diote
the attri b@t%es |’&r31 rtnﬁlcta irst co Iectlﬁn such that new def |.fn|t| ons and
modi fi cat i eRscatecd rwedhatféhfprmation 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 cne of claims 19 1o 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 @ computer file being

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

o5 25 A method according to claim 24, wherein each separately identiﬂable
segment of information in the second record set is a data value such that
ore-determined data values represent the presence Or absence of an

attribute for 2 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 consisis oI one Or

more bits of data in a binary string.



avai l abl e and do not affect the links created for any previously innﬁgfﬁdﬁﬂ
In | u conputer | files or records. 29. A nethod according to any Lo F‘Uj
claims 19 to 28, which includes interface neans for a conputer programto
recognise attributes for a conputer filg to be indexet! @AORBFRBY%e said
attributes to said systemfor 15 indexing. 30. A nethod according to any
one of clainms 19 to 29, wherein the first «collection of information,
second collection of information and plurality of conmputer files or
records are separable fromthe data storage device and 20 each be stored
on one or Zre Aimtdrehecdatng torayeorteef c&Ems319 A detwdighdoeloedbng to
any one of clainms 19 to

30, er ei i.ther of oth of .the fir cQl l ection
of informa.'f‘PBhW%@é&&%b%é@ﬁcgﬁ?tH\E)U‘an?ToFﬁ‘é iCORTRAE" n%)? gés%oer ina
form sel ecih&ptr{erg{?tép,efong uRRRR Slih@&kiRg. 25 database tabl es, database
rows, entries wthin the regi stry of an operating system index entries in

index $tructures and in flat files. 32. A nmethod according to any one of
claims 19 to 31, which includes a_ collection of j tifi ,Storing
attri but es2§-hat AdUEHIAHPECHANT BUEEY O O&&%ﬂ'ﬁ]snég%gﬁt’ﬂgﬁ'fcbr'@?(ch | ection

of i nformat enm'dé;ar% #oamﬁy@g@rwaéﬁﬁ§@hdfdrmaﬁy 2003 attriBbtes2h IETOBER

2006 that provided in the first collection such that attributes information

can be vifsedodadiarsedch thatnoewetefindingsaged naadifigatipsshaE HRWEHHERY to any
one of clains to 32, wherein . sel ectio t first: l.action of -
i nf or mat i oﬁv%?ﬁ?%@r&ﬁﬁloi eat @ﬁ"e%?he 3'8?(30 réé{eé;é%ég@ﬂg “ve hlc@@é(ggor di ng

to any;uronecimpglaq;ifn@s 949,33, further conprising the step of creating one

or nore copies of the first collection of information, 10 each said copy
containing additional attributes thereby allow ng additional attributes

| nformatiogato e flgf) ' in354 9A0BS haslicpeldieag to any
one of cl a??ns 18 ?%?%é@%% 8?%{?(1{%%{)%3‘3@8%%6&8' 0=, .
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



second collection of information is separable into a series of groups, each
15 group representing a collection of indexed conputer files or recor@s@atizgm
36. A nethod according to any one of clains 19 to 35, wherein when an

i ndexed conputer file or record i s copiegsor nmoved frofd PEEOBBRFWE | ocati on
to a target location the set of data identifiers in the second collection

on the 20 source location for the indexed conputer file or record is copied

or nmoved ijbon @\ &REPN 1okt fCidIRRIOA RRhdhbaRaabulRC b ORatchah at it
elimnates the need to re-index said conputer file on said target

| ocati on. 3kwdd methaddof anodlesilaggaagel | ecti on of conputer files or
records in a 25 data storage device, each conputer file or record being
identifiable by one or nore attributes, conprising the steps of:

mai ntai ni ngaa fif SheMld eebbRiin@ftol BHOT o8 | e crMdsatgerond, amdreat izon of
information; - providing an input neans for a user to define, select and/or
modi fy 530 sehectives éroinpt henfioft eoltadtibat ef ioformagcasonputies duynliestast feecor ds
into the first collection of information; 29 OCT 2003 -46- 27 OCTOBER
2006 provi GEHRFIEP $5PEY- means for the description of attributes in the first
col l ection by which the conputer files or records are identifiable such

t hat users can view and select for use all defined attributes; providing

| i nki ng nedts t A Inetkodegeerdisg & enfoemdtdlams ho the3skEhed CORRESINGECt i on

of i nfornatjon, each nen f info i ef i_ni e 0
abs:ance of tée(fé?;? r?g&r%el i Bl grtrrlb&tehéeo%iﬁ gf]g%t@nglgﬁ%%@%f?frgé@ﬁ%g'ﬁpé(r:ti on
of i nfapmatdLem swaeteh ) cbheiseg aditaid estribateothdrabgraiaiinon aidditiondes

| ocation pointers pointing to the |location of the conputer file or record.
attributes information to be defined, captured and used.

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 coliection 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,;



46 - 27 OCTOBER 2006
providing display means for the description of attributes in the first
collection by which the computer files or records are identifiable such
that users can view and select for use all defined attributes;
providing linking means to link segments of information in the second
collection of information, each segment of information defining the
presence or absence of a defined attribute to the attributes of the first
collection of information;
wherein the second collection of information includes location

pointers pointing to the location of the computer file or record.

2 90CT 2003



