SYSTEM AND METHOD FOR DATABASE | NDEXI NG SEARCHI NG AND
DATA RETRI EVAL FlI ELD OF THE | NVENTI ON The present
invention relates generally to electronic data storage
and retrieval, Mre particularly, the present
invention relates to indexing, searching and data
retrieval technol ogies including creation,
organi zati on, mai ntenance, and use of search indexes
to acconplish the desired searching and data
SYSTEM AND-METHO® FORDATABASE INDPEXING25EAREHING AND
to a nethod of searching and navigation Hel d device
par anet er i nformati (DATRRAGRERRIEVAL t r enendous anount
of information in various fields of human know edge is
coll ected and stored in conputer nenory systens. As
conputer nmenory systens increasingly are linked to
j ' e data conmuni cati on networks, there

FELD%*BE:&W%*@L easing effort to devel op systens and

met hods for searching and retrieving information for
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and navR@ticr fléﬁdgﬁée%ar%éteﬁlnﬁ}rﬁgﬂ&n data only changes upon

user request or after a pre-determned tine interval.
For instance economc data such as stock val ues, or
net eorol ogi cal data is subjected to very quick changes
and hence dynam c. On the other hand archival storage

BACKGROWWs and docunents are usual |y pernanent and
static data. The concept the volatility of the data
relates to how | ongt the information is vali
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stored Ilmf:@rhﬂiﬁtbt ﬁ’l’énﬁ)hosvsdarh@ AeEinediest rﬁé}ﬁoﬂy@yéteﬁt&ﬁcreé@rﬁgﬂ@ are linked to
data require some structure in order

oudic #EFE e caBaaRAlly "Bub enbt fe et er)incisaphgisln to develop
systensianid nsdtheudstfor «@rdhimt arrdobtnbﬁn@lr@&'rﬁfatlbmﬁaﬁ puthe or beRohdl@ise.

data is valid. The cost of building a structure is

dependent on the data vol une and hence the buil di ng of
Informatainamay beictonedem the forseafr differagt ddte typas,candeit it catientlof information

searcht%q'ep%%] itt \Diﬁ bgat}s%fuy Pc! &Egerr?rﬁgtv&e%ﬁ dynamic data and static data. Dynamic
data is data that changes often and continuously, so that the set of valid data shows real-time
data, while static data only changes upon user request or after a pre-determined time interval.
For instance economic data, such as stock values, or meteorological data is subjected to very
quick changes and hence dynamic. On the other hand archival storage of books and documents
are usually permanent and static data. The concept the volatility of the data relates to how long
the information is valid. The volatility of data has some bearing upon how the information should
be searched and retrieved. Large volumes of data require some structure in order to facilitate
searching, but the time cost of building such structures must not be higher than the time the data
is valid. The cost of building a structure is dependent on the data volume and hence the building
of data structures for searching the information should take both the data volume and the



volatility into consideration. The information
collected are stored in databases and these may be
structured or unstructured. Mreover, the databases
may contain several types of docunments, including
conmpound docunents whi ch contain i mages, videos,
sounds and formatted or annotated text. Particularly
structured databases are usually furnished with

i ndexes in order to facilitate searching and
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docurments that fulfill the sgarch request are, in
fact, relevant. Ranking docunents by rel evance adds
addi tional conplexity to the search engi ne, and
presents another potential efficiency consideration.
Ideally, the relevance determnation will not add
significantly to the overall response tine of the
search engi ne.




One of the best nechanisns for increasing the

efficiency of a search engine is to mnimze

peri pheral input/output (I/0O operations, and

in-menory table accesses. A full text index is

typically made up of several tables of information,

i ncludi ng cross-reference information, and during a

search request, nmany different tables are accessed to
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associated with the selected device identifier,
level tablgcej vi ng a search query conprising search criteria of

t he dat abase, searching the database in response to

the search query; displaying records satisfying the

search criteria; wherein a searcher may navigate from
SUMMARY¥ QRRTRBENENTIOMNt i fi er to anot her paraneter

identifier of the selected device, by activating a

paranet er val ue been di splayed. In accordance with a
In accofsdmmedvitasmtﬁtst as{)edtlmétﬁmlneeﬂtioonthetdusrproi/ldeq)aonétdedi ofisearching a
databa%ey fbtr %nélgr%c: S’de(}geérjl tHE %a}aba %@& Q ‘rfhr% ger%gr sTJEgred in a
maching raadzlrhlmapparatdlabbecrappmeaplualityeefctecolfdstchnmmlsmgaonet yr mbre of a

- IS : abit f o

puraic), 86 S SATRE | SLAAPE BacTY Bofibe Richlt o iRl g comprising 2

device identifiers, each of the device |dent|f|ers

conprising a plurality of parameters identifiers, each

of the parameter identifiers having real tinme val ue,

and the user interface for displaying at |east a

plurality of records for selection; wherein the user

interface provides a listing of the plurality of

paraneters identifiers for a sel ected device

identifier, and a searcher nmay navigate from one

paraneter identifier to another paraneter identifier



Furt her objects of this invention, together wth

addi tional features contributing thereto and

advant ages accruing therefrom wll be apparent from

the follow ng description of an enbodi nent of the
pluralityr efs dgvice nidemntifietss eadhciof | the séeyiae iidentifier gemprigiegya rmjurality of
param&eAMJAG M Lihd b5&h of %@rﬁﬁ%ﬁeté}uﬁ@ﬁﬁﬁk H%gﬁa%gl timg value. The

corresponding parts thrcnigtiout and which™is to be _
method eeanAnsingo rijreiiding om listing afhieopiutlih gf diexigengsslecting a device
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to shows the user 1 nterface ol one enbodl nent of the
databage e segrching e@ tdaggbase in response to the search query; displaying records
satisfying the search criteria; wherein a searcher may navigate from one parameter identifier
to another parameter identifier of the selected device, by activating a parameter value been

displayed.

In accordance with a second aspect of the invention, there is provided a system comprising
a user interface and a database. The database comprising: a plurality of records stored in a
machine readable apparatus, each of the plurality of records comprising one or more of a
plurality of documents, an index file comprising a plurality of device identifiers, each of the
device identifiers comprising a plurality of parameters identifiers, each of the parameter
identifiers having real time value, and the user interface for displaying at least a plurality of
records for selection; wherein the user interface provides a listing of the plurality of
parameters identifiers for a selected device identifier, and a searcher may navigate from one
parameter identifier to another parameter identifier of the selected device, by activating a

parameter value been displayed.

Still other objects of the present invention will become apparent to those skilled in this art
from the following description wherein there is shown and described preferred embodiments
of this invention, simply by way of illustration, of one of the best modes contemplated for
carrying out the invention. As will be realized, the invention is capable of other different
obvious aspects all without departing from the invention. Accordingly, the drawings and

description will be regarded as illustrative in nature and not as restrictive.
BRIEF DESCRIPTION OF THE FIGURES
Further objects of this invention, together with additional features contributing thereto and

advantages accruing therefrom, will be apparent from the following description of an

embodiment of the present invention which is shown in the accompanying drawings with like



These and additi onal enbodi nents of the invention may
now be better understood by turning to the follow ng
detai |l ed description wherein an illustrated enbodi nment
is described. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Thr oughout this description, the
enbodi nents and exanpl es shown shoul d be consi dered as
exenplars, rather than linmtations on the apparatus
and net hods,.of. the present inveption. The present .
referen DURBIn AU OB ET e Mo Ao SR to be read in
conjuncsibowitly hedoltbwiref dria@ingk, wiersthi ch data is stored in
records within a database, and desired records are
identified and/ or selected by conducting searches of
Figure 1 sitteys thé begenizhlicohof map eswadiotentofianendex filain dhe drdabase;
appropriate records. The overall organizati on,
architecture, and use of the database nay vary greatly
Figure deplavdinag sipuingtthe tracad wiare uand s slenile reed opseesst ieagrds based on
queries FRYECRIMTEO Wit tHAV ¥§91$ offe PRRAnMNGVSLiGh: dat abase refers
to a collection oP ata files referred to as
docunents, and optionally the associated index files
and ot her supporting files used to search, access and
mai ntai n the docunents. A docunent may be an
individual file in a specified format (e.g., HITM,
text, JPEG BMP, etc.), or a folder or directory which
itself includes other docunments, Relationships between
vari ous docunents in a database may be defined within
the database itself, or externally. A database is
stored on a machi ne-readabl e nedium As used herein,
paraneter refers to informati on of a device. A
paraneter can be the address itself, or it can be data
used to calculate or determ ne the address. Index file
structure of the present invention Turning to figure
1, the organization of one enbodi nent of an index file
1 in the database is shown. The index file 1 conprises
a plurality of device identifiers and a plurality of
paraneter identifiers having real tine values. It wll
be appreciated that the val ues of the paraneter
identifiers in Figure 1 is arbitrary.
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In the exanple as shown in Figure 1, each of the

device identifiers is associated with a specific

devi ce, for exanple an assenbly device in a

manuf acturing plant. Each device identifier has at

| east one paraneter identifier, for exanple

MODE_BLI CACTUAL, MODE_BLI CPERM TTED and MODE

J31. Y. TARCGET, etc. Each of the paranmeter identifiers

has a set of real-tine values since the val ue may
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of the manufacturing process. Method of the present

invention As the present invention is directed to the
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created using well-known programm ng al gorithns,

proprietor nmethods or a conbination thereof, to effect

the desired association for subsequent searches as
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entr or processing of a series of data files, or a
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each value. Simlarly, once a record of real tine
vaI ues are created, the index file may be created by
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files may include, e.g. tenplate files for defining

docunent | ayouts; common query index files which map
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criteria. In a typical use of the present invention, a

searcher or end user submits a search criteriato a
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erein, aimed at identifying paraneter and it

itself, °|r5§'6%5‘? dgte upsf (Rcalfiain Ohgﬁ’/tém(‘,‘ﬁ%lﬁ‘&é’ldéﬁs& ics assom at ed
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rched, and the records corresponding to the

s then se
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shownI Phe m%ex file 1 comprises a plurality of device identifiers and a plurality of parameter
identifiers having real time values. It will be appreciated that the values of the parameter

identifiers in Figure 1 is arbitrary.



query, in which case sub queries may be invoked and

| ogi cal operations (such as ANDing , ORing, etc) nay
be perforned on the resulting sets of identified
records from each individual sub-query to yield a
final result representing the records which satisfy
the full search criteria. As a practical exanple of
how an index file mght he used in response to a query
by a searcher, referring to figure 2, this exanple
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in accordance with the present invention. The s
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record B At e ARSr 910G St agAES SRS (eI S Biatap andformating
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MODE_BLK. PERM TTED and/ or MODE_BLK. TARGET. Based on

the nature and source of the query at step 202 at step
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real tinme value of the paraneter(s) of the selected

device wll be displayed to the searcher. The searcher

Once d?f@étecﬁ‘ aNEintBLe filrp biOisekQo YeRHfy tahe / B §é|@étlr§@rd§/@l étfhdgf:tlng searches
paraneter(s) of the selected device as

of the Fﬂ&’Pt‘ H'Lfr which dnaps searHi FrtRESS RIS B1eraRAreiete T%CBWFo%?BSfV'"g the search
cr.ter.apmrﬂrvp‘cglrusb@f HRQIrERINt PRERITA! £Ectthdriie @ h@é‘rtsedmdey Is6&rch criteria

actlvtln aranet er val ue been. displ aye
to & i ya SrdpRoUa 1 o8 GRERe RP TS s P e TG & dentiying
paramétueair)d |haaes;hkﬁ>ﬁ17e gallie wﬁicBdav@éhairéctéri‘@cﬂussfo)tlal’miSthérewnh matching the
sat sfied th are queries th

searchy 3 (i by Blaesg & Ity Sraots 2 kR, Bbfel Breriilag the search
criteriapare deefifiedtandpregenzd o theheaechieh &V diiyde ciiteria mial be Spéafied in an initial

anot her device or another paraneter. In circunstance

where queries are required for nore than one device,

the searcher may have the option to search for
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the sane tine in one screen. if the queries have been

fully satisfied, the searcher nay choose to view the

devi ce paraneter w ndow, which wll display
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The records each have a master docunent associ ated
therewith, and may optionally have various view
docunent s associ ated with each record in various
styles, sizes, formats, and quantities. The various
views of the selected records nay be presented in
response to requests therefore fromthe searcher. The
view records are also formatted in HTM. for efficient
presentation in a HIM.-conpati bl e environnment. User

query, limtdidhagRe Qfubaqueries afdyeast %U@&‘i‘i' é’fﬁf‘tog%fﬂ Béﬁaﬁlfngs(%bth as AND'ing ,
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201 of the present invention. In this instance, the

searcher, for exanple a factory operator, selects a
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the searching algorithm will identify the text index file as the index file to search. Because the
search query is for the assembly device and its parameter MODE_BLK.TARGET, the real time
value of the parameter will be located. This may be accomplished by, e.g. using calculations
based upon a known fixed length of the parameter and a known collating character sequence, at

the expense of only a single disk seek operation.

Turning to Figure 2, a flowchart is shown illustrating the typical steps used to identify and assess
records based on queries in accordance with the present invention. The steps shown are used to
obtain records in response to a query or set of queries by a searcher. The process begins at
step 200. At step 201, the searcher will select a specific device, such as an assembly device.
Thereafter, at step 202, the searcher will select a parameter associated with the selected device.
For example, the query type might be a query based upon a set of parameters, such as
MODE_BLK.ACTUAL, MODE_BLK.PERMITTED and/or MODE_BLK.TARGET. Based on the
nature and source of the query at step 202 at step 203, the query is conducted in the database
205. The records in the database 206 which are constantly updated by a user in step 207, will
contain real time values of the parameters. The appropriate index file 1 to search might then be
a text index file, a meta-data index file, a property index file, or a common query index file

respectively.

Once the appropriate index file to search has been identified, at step 205, the real time value of
the parameter(s) of the selected device will be displayed to the searcher. The searcher may
have the option to view the historical value of the parameter(s) of the selected device as well.
Further, the searcher may also navigate from one parameter to another parameter of the

selected device, by activating a parameter value been displayed on the screen.



of parameters, such as
MODE_BLK, ACTUAL, MODE_BLK. PERM TTED and
MODE_BLK. TARGET. I n this instance, the searcher selects
t he paraneter MODEBLK, TARGET. Based on the nature and
source of the query at step 202 at step 203, the query
is conducted in the database 205. The records in the
dat abase 206 which are constantly updated by a user in
step 207, will contain real tine values of the
paraneters The appropriate index file 1 to search
then be a text index fi a net a-data index
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Figure € Mustrates a user interface of step 201 of the present invention. In this instance, the
searcher, for example a factory operator, selects a specific device from the interface, such as an

assembly device.



Accordingly, the records are stored in a wdely
accepted data format, such as HTM. or XM., and are
therefore presented efficiently in a HIM. or
XM.- conpati bl e environnment. That is, the records have
conpl ete display formatti ng data associated therewth,
so that once the records satisfying the search
criteria are identified and | ocated, they nay be
retrieved and presented to the searcher on a display
device without the need for dynam c page creation,
formatting, etc. The records each have a naster
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MODEEBMK.TAR®BET, . Al t hough exenpl ary enbodi nents of the
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mdexfdﬁiteﬁb%tﬁléelfor a plurality of devi ces the dat abase
conprising a plurality of records stored in a machine

readabl e apparatus, each of the plurality of records
Once the #pP1PBIIFE INdae filsrtorpgarsh s &epn meallﬂeﬂyafostema% rieenteal firoe value of
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nprising a plurality of device’identifiers; eac
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as shdﬂ\emmerguresel & hRGrzadeMuée oR 350 phaiREerMODE BEKARHEET of the

selected <eieV|ce Ils dlsplayed to the searcher. As shown, the values of the parameter
MODE_BLK.TARGET of the selected device during first time registration and maintenance
check are 3.1 and 5.5 respectively. In this instance, first time registration refer to the beginning
stage when the searches register the device on the system while maintenance check refer to the

stage when the searches if conducting a maintenance check.

At step 205, it is determined whether the query has been satisfied, or if the query has been only
partially satisfied. If there are queries that have been only partially satisfied, then the process
proceeds to step 201, where the searcher will select another device or another parameter. In
circumstance where queries are required for more than one device, the searcher may have the
option to search for multiple devices and their respective parameters, so that that the overall
search results may be viewed at the same time in one screen. If the queries have been fully

satisfied, the searcher may choose to view the device parameter window, which will display

9



providing a listing of the plurality of paraneters
identifiers for the selected device identifier;
selecting a paraneter identifier associated with the
sel ected device identifier; receiving a search query
conprising search criteria of the database; searching
t he database in response to the search query;

di spl ayi ng records satisfying the search criteria;
wherein a searcher nmay navi gate from one paraneter

alterndtld@ Bttiohk Edbjdc®s ARMNBECRMARBIR k4 ASRREd, 128sh8fn ‘rnel%ure 6, a device
ected device, by activating a paraneter val ue

Pafamatreéa disrlayed whepiige sgeicher %ﬁi%% an #ge PPl MADE viBlds BARGET. As
shown! hehel egidés d@a’ﬁm@l@l: r Qﬁrﬂ{w,g' dtiiﬁplﬁy%np%;rﬁbt%r dg&g'n@%/ of the parameter
ata assoc) at e rew an ur
MODEGBWA%C{% e ﬁseg‘ SHUBERIET i USE" t tthe rpasapy dee 6?1'9%{‘ value of the
paramélies rlhélylctdel\/uamé dfhé phrarsedr, hrgetrhitted vaye tohée parameter, the normal

resp conpl ete display formatting data. 3. The
Vmueéﬁﬁ%%ﬂ @8 Bf%fng toclaiml or 2, wherein the records

conprising a first assessed record conprising a nmaster
Accoro%?g?f@@?ec%% aa}evs.&oer Cljnogl%/vnger]y accepted data format, such as HTML or XML,
and are therefore presented efficiently in a HTML or XML-compatible environment. That is, the
records have complete display formatting data associated therewith, so that once the records
satisfying the search criteria are identified and located, they may be retrieved and presented to

the searcher on a display device without the need for dynamic page creation, formatting, etc.

The records each have a master document associated therewith, and may optionally have
various view documents associated with each record in various styles, sizes, formats, and
quantities. The various views of the selected records may be presented in response to requests
therefore from the searcher. The view records are also formatted in HTML for efficient

presentation in a HTML-compatible environment.

Although exemplary embodiments of the present invention have been shown and described, it
will be apparent to those skilled in the art that a number of changes, modifications, or
alternations to the invention as described herein may be made, none of which depart from the
spirit of the present invention. All such changes, modifications and alterations should therefore

be seen as within the scope of the present invention.
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4. The method according to any one of the preceding
clainms, wherein the index fie is a neta-data file. 5.
The net hod according to any one of the preceding
cl aims, wherein the display shows the records having
correspondi ng conplete display formatting data
associated wth one or nore device. 6. The nethod
according to any one of the preceding clains, wherein
t he searcher may choose to view a device paraneter
Claimsiyi ndow for di spl ayi ng al ternative actions, objects
and/ or speC|f|c terns. 7. A system conprising a user

L DA BB bR AR TR APE cinensing
apmiyactfunecoreacﬁtbred ih empthinélréddablaf apmausj%acnrqirthsipngality of
i oo ad o O 41 Bl 825 T B TP A o o
device identifier; an index file comprising a plurality of devnce |dent|ﬁers; each of the
device identifier comprising a plurality of parameters identifiers; and each of the
parameter identifier having real time value, the method comprising:

providing a listing of the plurality of devices;
selecting a device associated with the device identifier;
providing a listing of the plurality of parameters identifiers for the selected device
identifier;
selecting a parameter identifier associated with the selected device identifier;
receiving a search query comprising search criteria of the database;
searching the database in response to the search query;
displaying records satisfying the search criteria;
wherein a searcher may navigate from one parameter identifier to another parameter
identifier of the selected device, by activating a parameter value been displayed.

2. The method according to claim 1, wherein the records has corresponding complete
display formatting data associated therewith, and further comprising the step of
displaying the records on a display device in a format specified by the corresponding

complete display formatting data.

3. The method according to claim 1 or 2, wherein the records comprising a first assessed

record comprising a master document and a view document.

4, The method according to any one of the preceding claims, wherein the index fie is a

meta-data file.
5. The method according to any one of the preceding claims, wherein the display shows the
records having corresponding complete display formatting data associated with one or

more device.
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10.

each of the device identifiers conprising a plurality
of paraneters identifiers; each of the paraneter
identifiers having real tinme value; and t he
user interface for displaying at least a plurality of
records for selection; wherein the user interface
provides a listing of the plurality of paraneters
identifiers for a selected device identifier, and a
searcher may navi gate from one paraneter identifier to
anot her parameter identifier of the selected device,
by activating a paraneter val ue been displayed. The
system according to claim7, wherein the records has
correspondi ng conplete display formatting data

Hss oetrodestcbligrgeo drly. or@. ditbe $ystedimgataos dvingreinathe Isaamcher may

GeBle To 42BN R FERE S5 ERTB! 200 bl Blys grom. e
andéw sppedificrenns. 10. The system according to any one of
claims 7 to 9, wherein the index fie is a neta-data
A system comprising a user interface and a database,
the database comprising:
a plurality of records stored in a machine readable apparatus, each of the
plurality of records comprising one or more of a plurality of documents;
an index file comprising a plurality of device identifiers;
each of the device identifiers comprising a plurality of parameters
identifiers;
each of the parameter identifiers having real time value; and
the user interface for displaying at least a plurality of records for selection;
wherein the user interface provides a listing of the plurality of parameters identifiers for a
selected device identifier, and a searcher may navigate from one parameter identifier to
another parameter identifier of the selected device, by activating a parameter value been

displayed.

The system according to claim 7, wherein the records has corresponding complete

display formatting data associated therewith.

The system according to claim 7 or 8, wherein the records comprising a first assessed

record comprising a master document and a view document.

The system according to any one of claims 7 to 9, wherein the index fie is a meta-data
file.
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11.

ystem according to any one of clainms 7 to 10, wherein
the searcher may choose to view a device paraneter

wi ndow for displaying alternative actions, objects
and/ or specific terms.

The system according to any one of claims 7 to 10, wherein the searcher may choose to
view a device parameter window for displaying alternative actions, objects and/or
specific terms.
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