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35 Summary of the Invention
The above and other problems are solved and an advance in the art is made by the

method and system provided in accordance with this invention. A first advantage of a
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exists. The identifier of the docunent is then stored in the fields for the
first and | ast docunent and the counter is set to one in the created entry.
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I n accordance with sonme enbodi nents of this invention, the termindex is
updated in the foll ow ng manner. The nunber of occurrences or frequency of
each termidentified in the 35 docunent is determ ned. The frequency for
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document and the counter is set to one in the created entry.

In accordance with some embodiments of this invention, the term index is updated in

the following manner. The number of occurrences or frequency of each term identified in the

35 document is determined. The frequency for each identified term is then compared to a
threshold. If the frequency of a term is greater than or equal to the threshold, the frequency

count of an entry for the term in the term index is updated. In accordance with some of



5each entity identified in the added docunent. In accordance with
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35 particular time period. In accordance with sonme enbodi nents, the term
count information may be limted to the counts of a pre-determ ned nunber
of terms and/or the entity count may be limted to a pre-determ ned nunber
of entities. In accordance with some enbodi nents, the query may
include a request for information about terns associated wth a particular
entity. In accordance with sone of these enbodinents, the information
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period is created in the entity index of the second time period. The entries for each entity in

the entity index of the time period are then read. The counts read from the entries for each
entity are then summed and the sum is inserted into the entry for the term and the time
period. The process may first determine if a particular entity has an entry in the entity index
30 of the second time period and create an entry for the particular entity if the entry does not

exist before adding the sum into the entry for the particular entity and time period.

In accordance with some embodiments of the invention, the information provided to

generate the display is generated in the following manner. A query is received. A

35 determination is then made about the information requested by the query. In accordance
with some embodiments, a query may request information about a specific entity. In

accordance with these embodiments, information about the specific entity is retrieved from



Figure 7 illustrates a flow diagram of a process for updating information
I n a source-docunent nmap of the search matrix with information about the
source docunent in accordance with an enbodi ment of this invention; Figure
8 illustrates a flow diagram of a process for updating information in a
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of this, | n%| on; 20Figure 14 illustrates a flow di agram of for updating
mat > . .

mformaflon I'n a docurrent-term map of the search matrix in accordance with

an enbodi nent of this invention,; Figure 15 illustrates a fl ow
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i nf or maA l(slhof ﬂhemowhte for the time units is generated. The entries for each time unit mcludlng a

count for the term are read from time unit-document map. The entry in the term document
20 map for the specific term is then read and the list of documents including the term is
retrieved. The retrieved list of documents is then compared to the entries for each time unit
to determine each document generated within each time unit of the time period. Each
document determined to be in the range of time units is then added to a list of documents.
The list of counts and the list of documents for the specific term are then returned to be

25  provided in the information.

In accordance with some embodiments, the query may request information for a
range of time units of a particular time period. In accordance with some of these
embodiments, the information for the range of time units of the particular time period is

30 retrieved in the following manner. First, the term and entity indexes for the proper time
period are determined. Term count information for the range is then retrieved by retrieving
the count for each of the terms for each time unit in the range from term index for the
particular time period. Entity count information for the range is then retrieved by retrieving
the count for each of entities for each time units in the range from the entity index of the

35 particular time period. In accordance with some embodiments, the term count information
may be limited to the counts of a pre-determined number of terms and/or the entity count

may be limited to a pre-determined number of entities.



30search matri x about a termin accordance w th enbodi nents of this

I nventi on; Figure 20 illustrates a flow di agram of a process for
retrieving information fromthe search matri x about terns associated with a
specific entity in accordance with enbodi nents of this invention;

Figure 21 illustrates a flow diagram of a process for retrieving

I nformation fromthe 35search matrix about entities associated with a term
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this invention; Figure 28 illustrates a representation of the
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reading an entry for the particular term from the term-document map. The entity-document
map is then searched for each entry that includes a document in the list of document in the
entry for the term in the term-document map. Each entity associated with an entry that
includes one of the documents is then added to the entity list. The entity list may then be

20 limited to a pre-determined number of entities.

Brief Description of the Drawings
The above and other features and advantages of a method and/or system in
accordance with this invention are described in the following Detailed Description and are
25  shown in the following drawings:
Figure 1 illustrates devices communicatively connected to a network to provide or
perform a system and/or method in accordance with embodiments of this invention;
Figure 2 illustrates a processing system of a device performing processes to provide
a system in accordance with this invention;
30 Figure 3 illustrates a flow diagram of a process for storing information about data
from a source document in accordance with an embodiment of this invention;
Figure 4 illustrates a flow diagram for generating a record for storing information
about the source document in accordance with an embodiment of this invention;
Figure 5 illustrates a flow diagram of a process for pre-processing data from the
35  source document in accordance with an embodiment of this invention;
Figure 6 illustrates a flow diagram of a process for updating a search matrix with

information about a source document in accordance with an embodiment of this invention;
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The entity-docunent map stores an entry for each entity found in the
docunents. The entry includes a field for the entity and a |ist of
docunents that includes an occurrence of the entity. Figure 27 illustrates
a representation of the data structure of an entity docunent map in
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record in a docunent index in accordance with an enbodi nent of this

i nvention. Process 400 begins in step 405 by creating a docunent record in

t he docunent index. A docunent identifier is then assigned to the docunent

in step 410. The docunent identifier is assigned by the systemto provide a
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Process 700 begins in step 705 by determ ning whether the tinme unit of a
recei ved docunent has an entry in the tinme-unit docunent map. In step 710,
process 700 determ nes whether an entry fromthe tine unit was found. If an
entry for the time unit is not found, an entry for the tinme unit is created

in the tine-unit doc nt nmap. .in s . 715, The .d 5] i fl
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825 is a the count. "I f the count only counts the nunber of docunent
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which may include an identifier assigned by the system, a time of generation, and a pointer

to a location storing the document. One skilled in the art will recognize that the document

35 index may be a database or equivalent data structures that include a field for each item

listed for each entry.
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25 index structured in accordance with Figure 26 descri bed above. Those
skilled in the art will recognize that sone nodification may be needed to
this process if the entity index is nmaintained in a different manner.
Process 900 begins in step 905 by searching for an entry in the entity

i ndex f h d ds, bed
wbove with r ne OHYeEsEnG el SBRE R ENAS b e SRl tn LSRR 0
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creat EdtHsn SL {%945. After the entry is created or found, the count in 15
t he entry féF"he time unit and the entity is updated in step 950. If the
count is counting the nunber of occurrences in the docunents, the
determned n W@ O fhe
count. If thgﬂggun %rﬁlc(gr% b S?ate%%%%gbﬁ%gwgﬁﬁt POL?%qnlt |cﬁ%the entity
occkl s, ebtneinchidas a|ffeld fmcrtlmminnta‘darlaysngmmi foor domn@ﬁtanﬂya hSNOf tarmsHeatasawt i s
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cactt enpr 0 rh s WHERRR oo iy, TRERERR, Al 3, BEULEE Thfgle
begi ns depatiepird@obislvywestar.ching for an entry for the entity in the
entity-document nmap. Step 1010 determ nes whether an entry for the entity
was found by the search in step 1005. If an entry is not found, process
1000 creat es Tha destmgnentity hepestoiasyan mnisy ér aarhSentity faumdentthg ‘dosumentsd or
30 afte S i [ Opft cei ved
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identifier aSS|gned to the received docunent is added to the entry for t he
termin step 1120 and process 1100 ends.
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5 Figure 12 illustrates process 1200 that updates a docunent-term
map in accordance with an enbodi nent of this invention that nmaintains a
docunment-term nmap as described above with reference to Figure 29. Process
1200 begins in step 1205 by creating an entry for the received docunent and
i nserting then opfAtb ndiitamSHi HREHN rﬁattheth%eﬁgie\&?gn@%mhdsﬂb@bd&é hd
docunent field. The list of terns identif in the docunent 1s

i nser t edPAAEShe Rearel MAiX with mfaraatien Gemslopamenisaceivastadsanalyrgde fégure 3
Figure mstrétletﬁéae@& 880 Wa@?s%??ro%é@sofo? Badiny PEARa8oRabaf WEBtha B td the sEBRNI N

accordance wi th an enbodi nen this invention that maintains a
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ends. 20l n accordance with sone enbodi nent of this invention, the search
matrix may include entity and termindexes for nore than one tinme period.
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sum*redto erateatotal count for the tinme period. in ste 430. The
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i ndeX  Ofecard fof fe.doelRkeheih stdg®speri od in accordance with an enbodi nent 20
of this invention. Process 1500 begins in step 1505 when the first, smaller
time period expires. In step 1510, an entry is nade in the tine unlts for
the first, smaller tine period that has expired. At this tinme, the index
for the tinme period may be saved for use in retrieving data for the
particular time units stored in the entity index of the expired tine
period. In accordance with entity indexges descri bed above with reference to
Figure 27, the first snaller,



25time period is added to the array of tinme units of the termindex of the
second tinme period. In step 1510, an entity is read fromthe entity
index of the first snmaller tine period. Process 1500 t hen determ nes

whet her the entity index of the second time period has an entry for the
entity in stepydiféPio theidatd éoﬁté’nt%ﬁ%oéﬂb& Jf ¥e §d1fcd é@éurﬂé?ﬁﬁs {neR swredth Bk
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i nf 8 mati on about documents to provide displays. As stated above, it is
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of Fi gukRstekfindBe d6sihdie R AINBWRF B58&5RASsANthel HINEBReOdasktRliGeTS R dahsld may
be provided fromthe search matrix to generate the displays in accordance
wi t h enBbaitRentd dihe15eminerds aesnthesnrenoved fronFltB‘Enpé‘ése%d%ﬁd” 15teR 1astat e
progesspAfR@bs 50 efi@cei ving a query and providing the desired infornation.
Process 1600 begins in step 1605 by receiving an input query. In step 1610,
process 1600 deternines whether the query includes a request for

information ahew 6arlluslr5tel§,a§rbbé%'é|@fo @Rt istan ekém@@ foPhYERng al A i d@s
count information particular entity for the time units fromthe
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information for the tine units fromthe termindex of the current tine
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uniss If so, process 1600 retrieves frequency information for the
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over the i npflf ¢iigECMaNT ARt tgdalsd g $teR 628 ABCTHRIIS A HAPT9%RES defe t he

entity gyedtingheh BhitRaob@NER @hp tis MR seRHShdIdw HidPretérdRce Ries sipesAf Fm-
provi di n this information are described below with respect to Fi gures 20
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terihs oWRARIEhd SiaRgB307 Ahiexamplenel & Bocess i WdaENGid HOSHBSHIEPTR SU3H 1t he
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this i nhOre&iPEh Ohrke PESERT e HPIREINGWR vﬁotchreB%‘frﬂéEX Map 1 66?%@‘9?1 AP W‘§‘5 22.
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request fOI’ information for a al’tl cul ar ran time units or a
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units in step 1655. Exan*gl es for. process for retrieving the co
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5 particular entity of a range of first tine periods. The input query is
requesting information relating to tinme units in a second time period that
are equal to a first tine period. If so, process 1600 retrieves frequency
information for the particular entity over the range of tine perlods in the
second |a i K il gput
range ofd 'fL‘ ‘?fﬁgrﬁt rﬁ?p i é?%ﬂ&%ﬁéﬂé&ﬁtwﬁé%ﬂﬁ 5‘?%9&8\‘ he f&{ledO%HHewqugvgd e’ enti ty
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Prectend]] DD SEra8e T oTner s Sipdqdlh) AR 1o drBoumBRACERE dHBPRcbEG! ves
per i ods doewrhénts ¢t a@s@germretdd\mvemthe Hietetnet whereeseatdhes 16iurn the mewrdpsy@ents

o von 1 WEUESERTBar R M Al BV bl ity o B e

t hi s i nfusedrift ihendaumedtssarei b@drebeladwrewetl\tedr ivsp dashiensdrprggrass by thea fiane2gf,
step 16%? #BLocess 1600 determ nes whet her the input query includes a
request or i'nformation for a particular range of first tine periods within
a sée¢ond | arger tine perlod I f so, process 1600 retrieves count

Dl or 10N Bods 0B et A 70S L PRl AUAGHIRE PedFISUn) S ool |
step 1686curBsraipkes e‘n(b’y lrpthedmumlbdoquetemi g2pndn step 7d@umpce$ﬁ@0rﬁﬂt$rﬁw(§igg
entitie r Wi I, QHr aa
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106853 Al By RE Vel BoLRARS hehln o' 615 ird ok RERIERI bor
exact stttmoeﬁto'fintstﬁ@_@Oocess bei ng performed and information returned may
depend on the specific query received. Process 1800 begins in step 1805 by
reading the count information for the entity and each tinme unit in the
range of ti nméftanstes A200mif thereeistdn gntadior thedene onit irnstepridfethet pskedosement

L hat RS ) B WO U Dok N gepbe, AT AR o e
and20 eadéasiyedrdocoment irf stem7é?§ec hPracess 400 thennendseint $tee 78Aiay 'ﬁ?ﬁeﬁxﬁni"ﬂﬁathq S
Wi t hin 35l n step 1810, a list of counts is generated

t hat ingl ca %g%t% Féteogéingﬂsor the entity for each tine unit in the range.
The entry of each tinme unit in the time-unit docunent map is then read in
step 1815. T uj r i tagddedrhonded tgta Of
docunents wi ?fﬁuﬂgt%hﬂﬁér}éﬁeg lbp(#}) g?%ﬂogcﬂlétt bélén%?&eéé ?% gﬁ& ﬁ@ entrrynf or t hae
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A0CUREN L5y et Wik Sul L AOTBErb8, LBl | Sl HORUTRTYS S5l he
bot h | i seaghigecthetisentei mogtﬁe@ilcmmy heneetled t@fthléoprﬁ@QSSaﬁdthteh@m iggexfis
entity- L%gtg turned in step 1835 and process 1800 ends.

Fi gure i%ﬁusﬁ%@%ﬁeﬁ‘&g@@?é?lgoo for retrieving information about a
particular termin accordance with enbodi nents of this invention. Process
parti cular t SraeetRt bR Bph By BB i iy T B e

st ep& otlrrtenmmormcwgrdaepﬂgvn]bethfademmdancﬂesmbﬁquwm'tghet%rﬁe@ﬁ tealigd@pehd on
the spe e b P UAR ah3)> Bcesagbmg

t he coum; m:‘l%l on %“59 egP{hg@mﬁ)Zﬁ%egggjgh&q{l ﬁautmé ﬁn th g ranée of time
uni ES fdet;rmme;&tvérerthermeemtmfom@ fime peit l?gn%dpﬁﬁtwgtatf mrﬁitlt%degtheféntu 313
uni ts the g hifTR ¥R Ber f or me
by fi n\élv:uhg1 gﬁaenlts %}?&0 tpﬂ% ggt%%g:‘agﬁglﬁgé%ar ?eantrgl ?r terr]ns and reading the
count fromeach tinme unit in the time unit array that is within the
reqyested ra i hisdd Pht SPURP d sh&@rﬂ@ruak%st.stshat
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of eachptdoses 8AP tseleatst ore of ine tarms idgotiiateint thendecumentip ster820-e & SteR &A% p
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docunent's wthin e range is time unit in step'1 he entry f t he
termis then read fromthe termdocunent map in step 1925. The Ilst of
docunments for tinme unit is then conpargg to the |list of documents for the
termand a list of termdocunents contalning only those docunments in both
lists is created in step 1930. The list of counts and the list of term
25docunents are then returned in step 1935 and process 1900 ends.
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30 request by a query. Process 2000 begins in step 2005 by retrieving the
entry for the particular entity fromthe entity-docunent map. The entries
for at least the first and last tinme units of the range of tine units is
read in step 2010 to determ ne the docunents within the range of tine
units. ~ent ' h (o] - t; o : (o] nt read
From t e ShES bbbk o AR R B ea 1T AROFNIF I s e
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2030 or¥3%$?%%éf&¥$%5ﬂ§3 . ré@g§@E2000 then ends. 10 Figure 21
illastrates process 2100 that is a process for returning entities
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mvent fon. Thithe SebEAML hOH Grofiel ARG InrkorR, W deRs B B A Bat CPhe
entiti edf thedreguenaydofthe tersn ispareater thandhenthreshaddjusetessy80 dpiermjnesprioribers
2100 begi ' t ! LeYi e Mo e
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i nvent i 63R0gPize cthsts sPrRe ompdifigationomar danneedach o thiatiresesssif Mee gatityalbeex is he
counts te ; ; rticular range of tinme units. Process 2200 begins
in stepﬂgygéﬁg§"%%?@?ﬁ?%?ﬁgh%ﬁe termindex of the proper 35 tinme period or
time periods to read. In step 2210, process 2200 selects a tine unit. This
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created or If the termalready has an entry, the count read fromthe term
index for the entry and tinme unit is inserted into the proper position in
the result index in step 2235. One skikled in the art will recognize that
ot her processes nay be used depending on the data structure used to provide
the result matrix.



15 In step 2240, process 2200 determ nes whet her the termindex

i ncl udes another termand the process is repeated fromstep 2215 until the
counts for all of the terns are read for a particular tine unit. Process
2200 then determ nes whether there is another tinme unit in the range in
step 22 i r 0
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35 document map as described above with respect to Figure 28. Process 1100 is performed for
each term that is identified in the received document. Process 1100 begins in step 1105 by

searching for an entry for the term in the term-document map. Step 1110 determines
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5instructions for directing said processing unit to: maintain a
search matrix for information about said data in said plurality of
docunents that includes a termindex and an entity index where said term
index stores a count for each of a plurality of terms and each of a
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unit_that include said entity further wherein a termis a word or a phrase
and 2n enti ty is a 15nane of at |east one selected froma group consisting
of a person, Figupd azélus’aatbslsp'romess12(m1ﬂi\aaupd"ateaga document-terst magve asctirdenseunt
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pl ural | %litlfﬁ)é i s?%dab?ﬁs%n%vﬁoc%s@1(}08%&4‘. on of said plurality of tinme units;

and a ne rea rocessing unit that stores said instructions.
25 2. The product of cI aim1l wherein said instructions to maintain

said sear ¢ R L Xa HOORLES Brocb U1 04hLATRA de%r G el Bt Ridd iRELGRERHI0

unit to add or ma uraltyo uments to said
search mthrarxemBOdiment of thnﬁ;nv?htg)rpt‘rmdmanntolﬁsa doenmenidestityi mag ak dleserirash

et X CHELIG FOEIES, BlReNRiod a0 9sel BalinstoLeS 1869 LR APguly cach

of said sal I NS uctlon one
of said fcpltlue aalcelvyd abcaoentrapdtissectingthe stentifiersissigoed m@efrmel\(ﬁdr@@tlmﬁgt st d
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source, generate a reéecord uralit ocunents in a
docunenteniltmd;lebq‘ued jpretept Jdew sl m‘a@esssﬂ@ogands one of sai d pI urality of
docunents, identify each termin said data of said one of said plurality of
docunents, identify each entity in said data of said one of said plurality
of d@cumentsjn acdordpuoice avitbasae eambuddimentr ¢fx this invention, the search matrix may

include entity and term indexes for more than one time period. In particular, these
embodiments the search matrix have term and entity indexes for larger time periods that
summarize the indexes of smaller time periods that form the time units of the larger time
period. For example, an embodiment may maintain term and entity indexes for a month
25  which has daily time units and term and entity indexes for a year which has monthly time
units. In the embodiments, the indexes of the smaller time units are summed and added to
an entry the smaller time period in the index for the larger time period. In the given example,
this is performed by summing the daily entries of a monthly index at the end of a month and
adding an entry for the month to the yearly term and entity indexes. One skilled in the art will
30 recognize that such “scoping” of time periods may be done any number of times depending

on the length of time periods used without departing from this invention.

Figure 14 illustrates process 1400 for updating a term index of a second, larger time

period from the index of a first, smaller time period in accordance with an embodiment of this

35 invention. Process 1400 begins in step 1405 when the first, smaller time period expires. At
this time, the index for the time period may be saved for use in retrieving data for the

particular time units stored in the term index of the expired time period. In step 1410, an
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5 4. The product of claim3 wherein said instructions to generate
said record in said docunent index conprise: instructions for directing
said processing unit to generate said docunent record
in said document index for said one of said 10plurality of docunents,
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a total count for the time period in step 1430. The count is then inserted into the entry for
term and the first smaller time period in the term index of the second time period in step
1435. Process 1400 then determines whether the term index includes another term in step
15 1440. If so, process 1400 is repeated from step 1415 until all of terms in the term index of

the first time period have been handled. Otherwise, process 1400 repeats from step 1405.

Figure 15 illustrates process 1500 for updating an entity index of a second, larger

time period from the index of a first, smaller time period in accordance with an embodiment

20  of this invention. Process 1500 begins in step 1505 when the first, smaller time period
expires. In step 1510, an entry is made in the time units for the first, smaller time period that

has expired. At this time, the index for the time period may be saved for use in retrieving

data for the particular time units stored in the entity index of the expired time period. In
accordance with entity indexes described above with reference to Figure 27, the first smaller,

25  time period is added to the array of time units of the term index of the second time period.

in step 1510, an entity is read from the entity index of the first smaller time period.

Process 1500 then determines whether the entity index of the second time period has an

entry for the entity in step 1520. This is to account for the fact that the usage of entities will

30 change over time and new entities may have been added in just expired smaller first time
period. If an entry for the entity is not found in the term index of the second time period, an

entry for the entity is created in step 1525. The time units of the entity index of the first time
period are then read for the term entity and the counts from each time unit is summed to
generate a total count for the time period in step 1530. The count is then inserted into the

35 entry for entity and the first smaller time period in the entity index of the second time period
in step 1535. Process 1500 then determines whether the entity index includes another entity

in step 1540. If so, process 1500 is repeated from step 1515 until all of entities in the entity

20



358. The product of claim3 wherein said search matrix further includes an
entity- docunent map which stores a record for each of said plurality of
entities indicating each of said plurality of docunments that include said
entity, a termdocument map which stores a record for each of said
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map whi ch includes a record for each of said pl urallty 50f tinme units
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said plurality of documents generate during said tine unit.

Figures 16 and 17 illustrate process 1600 for receiving a query and providing the
desired information. Process 1600 begins in step 1605 by receiving an input query. In step
1610, process 1600 determines whether the query includes a request for information about a

15  particular entity. If so, process 1600 provides count information for the particular entity for
the time units from the entity index for the current time period in step 1615. A list of
documents that include the entity may also be returned. A process for retrieving this
information is described below with respect to Figure 18. In step 1620, process 1600
determines whether the query includes a request for information about a particular term. If

20  so, process 1600 provides count information for the time units from the term index of the
current time period. A list of documents that include the term may also be returned. A

process for retrieving this information is described below with respect to Figure 19.

In step 1630, process 1600 determines whether the query is for information about a

25  particular entity over a particular range of time unit. If so, process 1600 retrieves frequency
information for the particular entity over the range of units, terms associated with the entity

over the input range of time units and a list of documents that include the entity over the
given range of time units in step 1635. Processes for providing this information are
described below with respect to Figures 20 and 23. In step 1640, process 1600 determines

30 whether the query is for information about a particular term over a particular range of time
unit. If so, process 1600 retrieves frequency information for the particular terms over the
range of units, entities associated with the term over the input range of time units and a list

of documents that include the term over the given range of time units in step 1645.
Processes for providing this information are described below with respect to Figures 21 and

35 22. In step 1650, process 1600 determines whether the input query includes a request for
information for a particular range of time units for a particular time period. If so, process

1600 retrieves count information for entities and terms from documents generated in the
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10. The product of claim9 wherein said instructions to update said tine
uni t-docunment map further conprise: 25instructions for directing said
processing unit to: search for said record of said tine unit in said

time-unit docunment nap, create an entry for said tine unit in said
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for sai cﬂorpaﬂotmamdrmbqueamartlcular term over a particular range of first time periods within the
second larger time period. |If so, process 1600 retrieves frequency information for the
particular terms over the range of time periods, entities associated with the term over the
15  input range of first time periods and a list of documents that include the term over the given
range of first time periods in step 1675. Processes for providing this information are
described below with respect to Figures 21 and 22. In step 1680, process 1600 determines
whether the input query includes a request for information for a particular range of first time
periods within a second larger time period. If so, process 1600 retrieves count information
20 for entities and terms from documents generated in the requested range of first time periods
in the second larger time period in step 1685. Examples for process for retrieving the count

information the entities and terms are described below with respect to Figures 22 and 23.

Figure 18 illustrates process 1800 for retrieving information about a particular entity

25 in accordance with embodiments of this invention. Process 1800 may be performed in
response to any request for information about a particular entity. One skilled in the art will
recognize that the exact steps of the process being performed and information returned may
depend on the specific query received. Process 1800 begins in step 1805 by reading the
count information for the entity and each time unit in the range of time units from the entity

30 index of the proper time period that includes the time units within the range. In some
embodiments, the reading may be performed by finding an entry for the entity in the array

and reading the count from each time unit in the time unit array that is within the requested

range.
35 In step 1810, a list of counts is generated that indicates the count for the entity for
each time unit in the range. The entry of each time unit in the time-unit document map is

then read in step 1815. The documents from each entry read are then added to a list of
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1513. The product of claim 11 wherein said instructions to update said term
I ndex conprise: instructions for directing said processing unit to:
determ ne whether said termindex includes an entry for a particular tine
unit of said one of said plurality of docunents; and 20add an entry for
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i ndex index of the proper time period that includes the time units within the range. In some
embodiments, the reading may be performed by finding an entry for the term in the array of
15  terms and reading the count from each time unit in the time unit array that is within the

requested range.

In step 1910, a list of counts is generated that indicates the count for the term for

each time unit in the range. The entry of each time unit in the time unit-document map is

20 then read in step 1915. The documents from each entry read are then added to a list of
documents within the range is time unit in step 1920. The entry for the term is then read

from the term-document map in step 1925. The list of documents for time unit is then
compared to the list of documents for the term and a list of term-documents containing only
those documents in both lists is created in step 1930. The list of counts and the list of term-

25  documents are then returned in step 1935 and process 1900 ends.

Figure 20 illustrates process 2000 that is a process for returning terms associated
with an entity within a range of time units in accordance with this invention. This process
may be performed any time information about the terms associated with a specific entity is

30 request by a query. Process 2000 begins in step 2005 by retrieving the entry for the
particular entity from the entity-document map. The entries for at least the first and last time
units of the range of time units is read in step 2010 to determine the documents within the
range of time units. The entry in the document-term map for each document from entry read
from the entity-document map determined to be within the range of time units is then

35 retrieved in step 2015 and the document is added to a document list in step 2020.
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conprise: instructions for directing said processing unit to: 10determ ne
whet her said entity index includes an entry for a particular tine unit of
said one of said plurality of docunents; and add an entry for said
particular time unit to said entity index in response to a determ nation
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Figure 21 illustrates process 2100 that is a process for returning entities associated
with a term within a range of time units in accordance with this invention. This process may
be performed any time information about the entities associated with a specific term is
request by a query. Process 2100 begins in step 2105 by retrieving the entry for the

15  particular term from the term-document map. The entries for at least the first and last time
units of the range of time units is read in step 2010 to determine the documents within the
range of time units. The entry in the document-entity map for each document from entry
read from the term-document map determined to be within the range of time units is then
retrieved in step 2115 and the document is added to a document list in step 2120.

20

The entities from the entries retrieved from the document-entity map are then
determined and added to a list of associated terms in steps 2125 and 2130. Optional step
2135 then retrieves the counts of each entity in the list of associated entities for use in
truncating the list. This may be performed by a process similar to the process described

25 above with respect to figure 18. The list of entities then may be limited to those terms having
a count above a certain threshold or a pre-determined number of terms having the highest
counts for the range of time units in optional step 2145. The list of associated entities and
possibly the list of documents are then returned in step 2140 after step 2130 or optional step
2145. Process 2100 then ends.

30

Figure 22 illustrates process 2200 that is a process for providing count information for
terms in a range of time units in accordance an embodiment of this invention. Process 2200
is performed when information is needed about the counts of terms for any particular range
of time units. Process 2200 begins in step 2205 by determining the term index of the proper

35 time period or time periods to read. In step 2210, process 2200 selects a time unit. This may
be performed by finding the entry of time unit in the array of time units to determine the

position of counts for the time units. A term is then selected in step 2215. Process 2200
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i nsert said docunent identifier of said one of said plurality of docunents
into an entry of each termidentified in said one of said plurality of
docunents. 35 20. The product of claim 19 wherein said instructions to
update said term docunment map further conprise: instructions for
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is inserted into the proper position in the result index in step 2235. One skilled in the art will
recognize that other processes may be used depending on the data structure used to
provide the result matrix.

15
In step 2240, process 2200 determines whether the term index includes another term
and the process is repeated from step 2215 until the counts for all of the terms are read for a
particular time unit. Process 2200 then determines whether there is another time unit in the
range in step 2245. If there is another time unit in the range, process 2200 is repeated from
20 step 2210 until the counts of the terms for all of the time units have been read. If all of the
time units have been read, process may perform optional step 2250 of limiting the result
index to a pre-determined number of terms. This may be performed by summing the counts
of each term for all of the time units and comparing the sums to a threshold or only including
a predetermined number of terms with the greatest counts. The result index is then returned

25  in step 2255 and process 2200 ends.

Figure 23 illustrates process 2300 that is a process for providing count information for
entities in a range of time units in accordance an embodiment of this invention. Process
2300 is performed when information is needed about the counts of entities for any particular

30 range of time units. Process 2300 begins in step 2305 by determining the entity index of the
proper time period or time periods to read. In step 2310, process 2300 selects a time unit.
This may be performed by finding the entry of time unit in the array of time units to determine
the position of counts for the time units. An entity is then selected in step 2315. Process
2300 then determines whether there is a count for the entity for the selected time unit in step
35 2320. This may be performed by determining the position of the entity in the array of entities
for the entity index and determining the position of the count cross referenced with the

position of the time unit in the time unit array of the entity index. One skilled in the art will
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made up of tinme units of said period time and said instructions further
conprise: instructions for directing said processing unit to:

update said termindex for said second tinme period with information about
said plurality of docunents generated during said period of time, and

25updat ' Lty i ndex kd sec | 4IE ri ey i:0n
Zbout s S0 aSpe i it PSR crton P SR SR AR B il feptishite Wl Slaplad
24. The spuddreatsedtto plosidmtiZ8entitgimeglen sai d i nstructions to update said term
i ndex of said second period of time conprise: 30instructions for directing

said processing unit to: determ ne said period of tinme has expired,
gener ate an dntheyerfitty heaia qeni edsafateéd methi thes agldctee rtimé nohéx pfaness 2430

secopnd [ ' o j <Sai d
ot ur a1 i EoreufREpErBRa el vapineaes op spry i A B el o bR o581 A
sai d coentry far dm edith aofengqifat the antity ist greattd in step @ABQ. AAffeo theeerdty v fregtsddr

pl urali f r | i d i Lol t] L od, ;

Get erm e Rat a3 ol By Dol 1t Bt o Ry BREK St eotry and img
i ndex f anit ssainsereedondhe propedparditian inghe result index in step 288Babee shillethintpeiant sai d
termin I 0 i i f i a1 terms
from sadl epai i SRR Suod Bt it L BRERRG SPLE MY SRl Red 81TV

i n $@i dptwidathedsultofatdai d second tine period, and insert said sum
of counts for each particular termof said plurality of terms into said
entry for said particular termand said time period in said termindex of
sai d second pesiepd230, provess P326 . dBtermirasduicetherf thel ertity IBlewtieeledas gratoer

| NSt T UCELA)ntdnd' BRRESs RAVeBestBY ok LREZS18Munifth REAR1E: BF6! B8 Hitdd AR

conpri se
read from the entity index for a particular time unit. Process 2300 then determines whether

15  there is another time unit in the range in step 2345. If there is another time unit in the range,
process 2300 is repeated from step 2310 until the counts of the entities for all of the time
units have been read. If all of the time units have been read, process may perform optional
step 2350 of limiting the result index to a pre-determined number of entities. This may be
performed by summing the counts of each entity for all of the time units and comparing the

20 sums to a threshold or only including a predetermined number of entities with the greatest

counts. The result index is then returned in step 2355 and process 2300 ends.
The above is a description of embodiments of a system and method in accordance

with this invention. It is envisioned that others can and will design alternative methods and

25  systems as set forth in the following claims based upon this disclosure.
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I nstructions for directing said processing unit to: determ ne said period
of tinme has expired, generate an entry for said period
of time in said entity index for said second 15period of tine, r ead
entries for each of said plurality of entities in said termindex for said
period of ti . said counts fromeach of said plurality of tine
units for eac ha¥sggléﬁqghrality of entities in said entPty indei of said
time period, 20determ ne whether each of said plurality of entities has an

t [ [ tigty | f
gzt ;z : 2 gg: g gzt :I\ E/fro:dg 2f)ér (S)?év&ﬁ%%fgl%?ang eR)%u (agta {Od ]c;f'i'Jara\I|t¥Lquif| dogﬁrrn@ﬁt%e an
pl ural i ggnerktesimvit & dmefpesio ﬂmgeh%atelatq:spmd@)mmfsw@al d tinme period determ ned

ot ko have. an entirLiheadbelihlld aib plRkdlg aal; second time period. and

25i nSert said sumo }/ Icular entity of said
plurality of enti mamiamra searah dnarix for lﬁbrmamrdalpmrttsa@d@ta ierseid pluratity ¢fai d

time period i d e e f 26.
The product d? "ﬁﬁérqs ‘?@étwhé’lub& g);tg% Ir%ﬁest r uc ﬁ%ﬂg@ I%%E Mﬁ\e(r:éorgrfg)rra tgrm index
30i nstruct i os®réna cdumtdot eah ofed dlupliycefdsimmyancheacht of. a plicality ef time untﬁmln
query, .sgl‘atﬁjﬁenp%?omehgﬁ S dcoq}ﬁia rd] %zéenft@ hithBEITBE HOLNARRY bf Raid
specific enti reth eve or ma dD gs ecifrc entity fromsaid
seaf¢h matri plurarmdobdmunmmgermbraheﬂ(ﬂum |aoparhwlqdmree anig that d’loﬁa&[ﬂeagald BBm

27. The prodyg 381d e% @/' H&é{s 3P eéor['m 1%'rg L5t PlﬁFéhgpéfdénﬂtléseéﬁd &Y o?%'a@

I nformati on conp ruct I ons I'rect rocessing unit to:
plurahty of tlme units of said time penod whereln each count represents a number of

documents of said plurality of documents generated during a particular time unit that
include said entity further wherein a term is a word or a phrase and an entity is a
15 name of at least one selected from a group consisting of a person, a place, a
business, and a thing,
retrieve said count for each of a portion of said plurality of terms and each of
a portion of said plurality of time units from said term index and said count for each of
a portion of said plurality of entities and each of said portion of said plurality of time
20 units to generate count information;
provide said count information to provide a display to show a comparison of
occurrences of said portion of plurality of terms and said portion of said plurality of
entities over said portion of said plurality of time units; and

a media readable by said processing unit that stores said instructions.

25
2. The product of claim 1 wherein said instructions to maintain said search
matrix comprise:
instructions for directing said processing unit to add information about a one of said
plurality of documents to said search matrix.
30
3. The product of claim 1 wherein said search matrix further includes a
document index that stores information about each of said plurality of documents and said
instructions to add about said one of said plurality of documents comprise:
instructions for directing said processing to:
35 receive said one of said plurality of documents from a source,

generate a record for said one of said plurality of documents in a document

index,
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read frequency information for said specific entity for each said tinme unit
fromsaid entity index, generate a list of frequencies for tine
units fromsaid frequency information 5read entries for each time unit in
said list fromsaid time-unit docunent map read entry for said specific

entity fromsaid ERA'E eng .. : r ments listed in
said entry from sg?%b{a&ré#{%{%g%aﬂr@ﬁﬁe (r)]%sp?“% %Iursag%ﬁ?giﬁ?t#rﬂg@@,f or each tine unit
to determ ne each idtmtifynamch tent inisaidsdstal ot saibonmot saidpldraditycbf daekmerse.ument
determned to be i - tQ.a .l t ' st of
frequenci es and sé&éﬁlﬁ/{%%hc? t'@éﬁhﬁég?{s‘? ?%%Hﬁ%ﬁﬁﬁ@%%@?%%d%@%gm
product of cl ai m 2@dalkesa@d seaseh Malrinst ructi ons further conpri se:
instgpuctions for directing said processing unit to: determ ne whether said
query is for information about a specific term 15retrieve information
about said spgeci f iThetprodudt rof reladmi Wwhermirc baidanstiuetionsnty gensvatdsaishiegord in

i nf Ormtsgfa%gtcﬁmgﬁﬂ%%cgor@r%?pl ay. 29. The product of claim?28

wherein said Instruc retrieve said information conprise about said
speci fi c ter mstrontomisder. dizpting said ptdcessing wmit i9i r ect i ng sai d processing unit

to: read fr . t f.or hShsneeidd fAL Fagly said
time unit from saiggﬁ%ﬁg%ﬂd@%g&]m feBotd lgesr?gfgg?ce a i'rts({egg?%%é)uenci es for
eachOsai d ti mphuraiity of docomests, d frequency information 25read entries for each

time unit in saidokigh ohigURiig!d sl shia SRALAF B odBuhdrgaC entry for said
specific termfromsdid termdocunent nap, _ conpar e docunents |isted
in said entry frosteaisdidtdacomgotinssittrepend ferosaidiote ehsaid ehiralidy ofedasmentse
unit to deternne. 0..d ment within said tinme units and add each
docunent det é&rrél]ﬁ'e%ﬂg%rb%ﬂ% range to a |list of docunents, and 30return
said |list of freqstaeiagwintadtosalodatiansstorig ekid oneof saifiurgiy @f Hedusnenis iron.
30. 4dhe prodg?gd rgéprg_l aim 26 wherein said instructions further conprise
instructions Tor directing said processing unit to:

determ ne whether said input query is for information about a range of tine

35units for g par tﬂh‘é"ﬂr@tﬁuétio'ﬁgla%%i \Qﬁerein said instructions to pre-process said data of

said one of said plurality of documents comprises:
instructions for directing said processing unit to:
20 convert all text in said data to lower case letters,
parse said text, and

remove each stop word from said parsed text.

6. The product of claim 5 wherein said instructions to identify each term in said
25  data comprises:
instructions for directing said processing unit to:

apply term extractor to strings to identify each term in said data.

7. The product of claim 6 wherein said instructions to identify each entity in said
30 data comprises:
instructions for directing said processing unit to:
compare each said term identified by said term extractor to entries in a

semantic database to identify each entity in said terms.
35 8. The product of claim 3 wherein said search matrix further includes an entity-
document map which stores a record for each of said plurality of entities indicating each of

said plurality of documents that include said entity, a term-document map which stores a
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retrieve termcount information including said count for each of said
plurality terns for each time unit in said tinme units of said particul ar
time period in said range fromsaid termindex for said particular tine
period, retrieve entity count information including said count for each of

sai d. bl Yealhtor SRRt SERL Al SRSl MMl odc) G BLERY i dcsfbns e
particular tine perrod in Sa romsa| entit ex said entity
i ndex oﬁnaktaiedsqimtarrhcauIdacumentﬂeqnemlapdvhlmdcludes a reqorabfar @ects ai shid pluralioeint

i nfor matdI Lﬂn@?ﬂg dﬁ@&&mﬁ”&dcﬁwyﬁcﬁe{@%ldrg t)p 8F‘?%rh1§1?inblpd§@' l'g 8595 i gﬁl}é\i' ﬂUraﬁtryoéff' ded

to generate sal
i nst r uctdoowrsents, aret a llmeemﬁajodumemtnnamwhtchumtﬂmasm reonrdcfonpmfs@.sald plurality

s s o BB s BUEAG D88 HPLRERRPL M BolTbEUTAR ALK SER

sai d i npturaity ofotmse Umtsrm&sagi/e§tsmtldn$ &zrrmpdatmgtsandﬁe:ammxmatm comppsese:

i nstructions. s?rruct‘#c{nsq‘&t&l%%ti@qiéﬁd pFo%?s?rianrg ol t to: l[imt said term
coun or ea

count i nf or mati on a pre-determ ned nunber of said
plurality of ternspd2® said time unit-@gunkmémapoduct of clai m 30 wherein said

instructions to rg%aétgvs%mstg;nqu gjgg(l ty count information conprise:
i nstructions for recting sald processing unit to determne said entity

i ndéf for said pampdahalsard gritigeinget, i od. 25 34. The product of claim

30 wherein said |n Eétlé %5 é}ﬂni}ﬁ’ocruﬁwten't %\éﬁ sai d t erm count i nf pr mat i on
conpri se: |nstruct ons ectin d processing unit to:

limt said enti tyucdaﬂatsaldtbomdacwmntmmahd count for each of a

pre-determ ned 30%Hggt@rsa%fdd%ﬁhw%nme%%é.pt.y of entities.

15 9. The product of claim 8 wherein said instructions to update said time unit-
document map comprise:
instructions for directing said processing unit to:
update a field for a last document included in a time unit with said identifier of
said one of said plurality of documents, and
20 increment a counter indicating a number of said plurality of documents

generate during said time unit.

10. The product of claim 9 wherein said instructions to update said time unit-
document map further comprise:
25 instructions for directing said processing unit to:
search for said record of said time unit in said time-unit document map,
create an entry for said time unit in said time unit-document map responsive
to a determination that said record is not included in said time unit-document map,
and
30 insert said identifier of said one of said plurality of documents into a field for a

beginning document.

11.  The product of 8 wherein said instructions to update said term index comprise:
instructions for directing said processing unit to:
35 determine a number of occurrences of each identified term in said one of said

plurality of documents,
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35. The product of claim26 wherein said instructions further conprise:
instructions for directing said processing unit to:

determ ne whether said i nput query includes a request for terns associ ated
35with a particular one of said plurality of entities, retrieve a

termlist that ing ;‘é(#rgﬁ}e??ﬁ&h&r s5a dl, cf!'!‘rcﬂ’l éé%rr@ﬁcets%ﬁﬁacﬁwsﬁl%ﬁh@etqe%rw ih one

of said plurality o les fromsaid search matri x, and rovi sai d
termlist ingseater thaf or equal tore thesshgenendit i ng sai d di spl ay. 36. The

product of clai m%fs a¥faes i eau Ao JuAB b ‘éﬁtédﬂ?gfofté’acrhehéhtﬁl\éﬂ téahcintssmérmst

conprise: 5instructions ect I ng sai ocessing unit to: read entry
of said one ofdesdnadmplsatdalum@rofoc@ntrem@sgreat@rﬁh@anoae@mlTQ Sjaldjﬂlfaﬁ?h@r*ﬁ map,
retrieve an entry fromeach of said plurality of docunents in said entry of
said one of said plurality of entities fromsaid docunent term map, and
10add terms flRom Shecpreduot pf oleinedd iwhsireip siail! iptiwciions Yo opdale saidetets indexsai d
entry of, [%g %Jeone of said plurality of entities fromsaid entity docunent
map to sai ermlist. 37. The product of claim35 wherein said

i nstructi ons instruciEnsifendirestingisaie prack$sing gohior i se: 15i nstructions for

directing sai d pr agessiidyhithd &8k whThbeP HllabEL drk'rol 8 AnRLRRSLAY  nod

nunber of said plur roduc | aim 26 where
sai d0j nst r ucréspesseé ta sﬁérpacmrtﬂr ﬁgrm héaviag aumm@ns:ffo@wrcﬁncewrwgerstﬁaa Sa'd
processing upiboh g smddet ermne whether said input query includes a request

for entities associated with a particular one of said plurality of terms,
add an entry for said particular term to said term index in response to a

determination that said term index does not include an entry for said particular term.

15 13. The product of claim 11 wherein said instructions to update said term index
comprise:
instructions for directing said processing unit to:
determine whether said term index includes an entry for a particular time unit
of said one of said plurality of documents; and
20 add an entry for said particular time unit to said term index in response to a
determination that said term index does not include an entry for said particular time

unit.

14. The product of 8 wherein said instructions to update said entity index
25  comprise:
instructions for directing said processing unit to:
determine a number of occurrences of each identified entity in said one of
said plurality of documents,
determine whether said number of occurrences of each identified entity is
30 greater than or equal to a threshold; and
update a frequency count of an entry of each identified entity in said entity

index having said number of occurrences greater than or equal to said threshold.
15. The product of claim 14 wherein said instructions to update said entity index

35 comprise:

instructions for directing said processing unit to:
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retrieve an entity list that includes each of said plurality of entities
associated with one of said plurality of terns fromsaid search matri x, and
provide said entity list in said information for generating said display.
25 39. The product of claim38 wherein said instructions to
retrieve said enti j.St [IR=Y I ok ' krectin ' i
processi ng unit tg%%rnlgg‘ “éh%} Shtr @e e()r}tu'tjgsilhéfy@%f(g%%aé%ﬁh@ﬁr%%rﬁ%&%ﬂp&p ne
from sai d t erespdosatresaid Borieplar entity havide taemuribres of aceurtsnces greptesfthamsaid
entity-documgnt.. atngat i ncludes a docunent fromsaid entry read fromsaid
term docunent map, 'an add each entity associated with each
entry of said ent iadg-atoeniryefor sawppatticulamentidd ta said resttibdiedex droceapense £ 8m

sai d;entry r%@%r%(n%mfﬁiag?éig b itgﬁ?é?gi%%s f\gﬂﬁaude an entry for $9id, pERURr QHGE  Of

claim 38 wherein sard rnstructi etrieve said entity lI'tst conprise:
instructions for directing said processing unit to: limt said entity list

to a predeteng Ue%hB‘b@cﬁfct of S 4 Wh@fe%'% i irS’Jtru%{?é'sttjoeLﬁzdaé sajd entit iftlex A
system for providing'n of eI T on ' about data in a plurality o ocunent s
generat @dmprga: a tine period to generate a display conprising:

circuitry cogfdl Oy TR J; Jqmtrix for information about said
data in sai dﬂ%:trg?ﬁaq%lgtfér dé@ﬁ%&@ﬁﬁgéﬁﬁa%c%lﬁ@l udes termindex and an entity
i ndé& where sai d teterminmwhethet ssidendity indeoinaiidé¢pan eaiehfonr rartsiular imetynitof
terns and eagh 9f -Ac B i@h%&fitfcﬁf&og%e%i Isin said time period wherein
each count represents a n er of docunehis of said plurality of docunents
gener at ed during adpantantylfersaid pertigwiat timpanitite said eetityandex Brraspangedaiad
entity | ndex Sanfandh G104ty A6k Mot il dve il BR kb iaRicARs tRRCN of
said plurality of time unrts of “sal I me perlog erein eacﬁ) count
represents aumt® nunmber of docunments of said plurality of documents
gengtated during a particular time unit that include said entity further
wherein a termis a word or a phrase and an entity is a nane of at |east
one sel ect ed1¥r omTaegprodpctcoislain i hgvheirein grid sestructionsl e aipdatepgaidnestyy- and
a thingy, 'rﬁ&#icgw)riggnfi gured to retrieve said count for each of a portion
of said plurality '

instructions for directing said processing unit to:

insert said document identifier of said one of said plurality of documents into

20 an entry of each entity identified in said one of said plurality of documents.

18. The product of claim 17 wherein said instructions to update said entity-
document further comprise:
instructions for directing said processing unit to:
25 determine whether said entity-document map has an entry for each of entity
identified in said one of said plurality of documents, and
create an entry for each said entity identified in said one of said plurality of

documents that is determined to not have an entry in said entity-document map.

30 19. The product of claim 8 wherein said instructions to update said term-
document map comprise:
instructions for directing said processing unit to:
insert said document identifier of said one of said plurality of documents into
an entry of each term identified in said one of said plurality of documents.
35
20. The product of claim 19 wherein said instructions to update said term-

document map further comprise:
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20 of terns and each of a portion of said plurality of time units fromsaid
termindex and said count for each of a portion of said plurality of
entities and each of said portion of said plurality of time units to
generate count information; and circuitry configured to

provi de sai do'fs gﬁonlsqg ({%dgo%&&o%%\m Sm?t odi splay to show a conparison of

occurrences sal d terns and sai d 25portion of
said plurality of detwmmeeshejb@rs&@tempmqummt ofapsbasdaplentralfor gadt ot fene

units. |denﬁf?ed W%S a@t&@gef Ilﬁgﬁ}/@é&u%qse'aﬂdsa' d circuitry configured

to maintain $ald search matri circuitry configured
to add i nformati ogrestat @Jtr&)rfer aacfsaaldl twmmhtlfaqd of saitb enerh tsgidt plurRtiyaefd

seargh matri . ments that &3 égn\%e%ytgtrﬁ ex ﬁ}@r‘utfp |ﬁ%amgrrn$?5'ct§ﬁérﬁ nefAr ch

matri1 x further 1 ncludes a docunent at ‘stores inrormation about each
of said plurality of docunents and said circuitry configured to add about

sai d one of sgid whggﬁdtfc}’cc)lpél?ﬂpgWﬁ%%lﬁ;ggwgt}u%ﬁéﬁs @Egﬁ%ﬁ'\gtsra}ﬁ G ed

to receive said one sal ural’l ocunent s ource;
ci rcui tiqmvnappgmpm to generate a record for said one of said plurality of

documents in; r%trqetﬂtﬁ Jor ddr'e@ﬁrf#szild Proce?énggglfhﬁ foy%eQQthé GHEREY R slfdeQr'%rd?%'é‘@s

data in said one CII’CUItI’ conf |gure to
i def@i f pltleaitl:)hoft@cnmentSSIaatani@d@ saﬁd dedutham isleotifies and adlsmfeﬂacwerm Idgbtifigsent s:

ci rcui tWSﬁ%’Bﬁégﬁ’g{&’a‘hpa“,}ﬁoq%bu%e ach entity in said data of said one of

said plurality o ocu CII‘CUItI‘y configured to update said
search matri x. 44. The system of claim43 wherein said circuitry

configured tg, ge“%ééad qﬁ%l gfeér@ﬁ%%'e%u?%éﬂ iHQRITEM fo UH&’éﬁmﬁ%ﬁﬁH Y6&Ment-

10circuitry configur e sal d docunent record I n sald docunent
i ndex f entity atap eomeprise: said plurality of docunents; circuitry configured

to ggsign an, r*sgrﬁ&ﬁd-né @I dlrtegtn?gaéaﬁd Pg)ecgggm hlgtoog%]elﬁ%?elté by eﬂfr¥ gﬁ?%‘éf&e&FeSOf said

C|rCU|try configure store sa ocu sald reco for said one of
sai d pl alulite pf sfocdoenivethes inaudssi said déasunfeneridentfier aseia dsli of waglorfmtiur ed

to store.aify |Hts§fd drd @359%@990?%&1%@6" d one of said plurality of

docunents 1n said recor system of claim43 wherein
circuitry configured to pre-process said data of said one of said plurality

of docunent s ,60NMPHHL§ERoduct of claim 8 wherein said search matrix further includes a term
20 index and a search index for a second period of time wherein said second period of time is
made up of time units of said period time and said instructions further comprise:
instructions for directing said processing unit to:
update said term index for said second time period with information about
said plurality of documents generated during said period of time, and
25 update said entity index for said second time period with information about

said plurality of documents generated during said period of time.

24, The product of claim 23 wherein said instructions to update said term index of
said second period of time comprise:
30 instructions for directing said processing unit to:
determine said period of time has expired,
generate an entry for said period of time in said term index for said second
period of time,
read entries for each of said plurality of terms in said term index for said
35 period of time,
sum said count from each of said plurality of time units for each of said

plurality of terms in said term index of said time period,
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20circuitry configured to convert all text in said data to | ower case
letters; circuitry configured to parse said text; and circuitry configured
to renmove each stop word from said parsed text. 46. The system of
claim45 wherein said circuitry configured to identify each term 25in said

data conprises: ci A i e : t t; i.ngs to
identify each ter r%lé%ﬁrh&"gi M?eﬁﬁ%ﬂa%h 6 o B@%I%ﬁ‘:{e@gﬁé%%gf&@ﬁya‘ﬁnﬁ% ng{e erein
sai d circuit iydexdorfsagglsasdnd peiiatbofttinfiey each entity in said data conprises:

30ci reui try configured.f @ fONPHUiE 1FRGA f%a?o%é@gh&“ﬁ&g driRd ieRRI A shRr M
extractor to entries 1n a semanti ¢ dat abase to 1denti each entity in said
terns. plurglgy ofTieems fremesaicernl inden af Baighiéne parierhfietereined Rohiathavg an

furtgler inc! ;éﬁﬁg}naééri]cf@%ﬁNdex%?%HiGPs%EoﬁHatﬂn jg?&g%g@res a record for each of

said plurali I'ties 1ndicating each’c said plurality of
docunents that i ndsedsaisiiun eihedunis foneady parisdarriemnt of Rlkfadity of teymsgnt
record for e I I Wty r i-ndi l4ng BerRf insidk df said
plurality of gggcﬁrxﬁﬁggﬁﬁa@%dﬁruﬁg%séan?dggt%deglﬁ]% g& gc‘unﬁf- trer Irrr]1 map \?/ﬁ% ch

i ncl udes a reeeend Hevipd@htiheof said plurality of docunents indicating each
of said plurality of terns included in each of said plurality of docunents,

and a tine unit-docunent map which includes a record for each of said
pl uf@l ity of 26i me Thaipreduchdi daim Ag wheedin sfiddagtaichons il undptepsaid eotibrandex

gener at %ﬁﬁgb‘%%gi%ggdgfwﬁgicgmghé&al ity of time units and said circuitry

configured to upde sal d searCh matrix conprises: 5circuitry configured to
updat e sai d tnstectionstfordireatinensaidrapcessingunit oy configured to update said

termindex; ci rCUidE{erﬁHQ%faio%gr Q&ﬂm'é%gt&%ia@cj,d entity index; circuitry
y

configured to update said entity-docunent p, circuitry configured to
updat e sai d term geseratenan aainy for said period of time in said entity index for said second

15 period of time,
read entries for each of said plurality of entities in said term index for said
period of time,
sum said counts from each of said plurality of time units for each of said
plurality of entities in said entity index of said time period,
20 determine whether each of said plurality of entities has an entry in said entity
index for said second period of time,
create an entry in said entity index of said second time period for each of said
plurality of entities from said entity index of said time period determined not to have
an entry in said entity index of said second time period, and
25 insert said sum of said counts for each particular entity of said plurality of
entities into said entry for said particular entity and said time period in said entity

index of said second period of time.

26. The product of claim 8 wherein said instructions further comprise:
30 instructions for directing said processing unit to:
receive an input query,
determine whether said query is for information about a specific entity,
retrieve information about said specific entity from said search matrix, and
provide said information to generate a display.
35
27. The product of claim 26 wherein said instructions to retrieve said information

comprise:
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10circuitry configured to update said docunent-entity map; and circuitry
configured to update said docunent-term map. 49. The system of claim 48
wherein said circuitry configured to update said tinme unit-docunment nap
conprises: 15circuitry configured to update a field for a | ast docunent

included in %s’tﬂugﬁ‘on‘éqbﬁd:@cﬁﬁbéﬁdgrdcgé‘ﬁé fihi€k: of said one of said plurality
an

of docunents uit con gured to increment a counter

i ndi cating a nunmbégadfreagney mfcummm @r@ﬁldmg!ﬁ@ﬁntsty@yr@catsélddm Het emnd
time unit. 2Q30Q eﬂﬂﬁlﬁa emof claim49 wherein said circuitry configured to
update said tine unit ocunent map further conprises: circuitry
configured to seaweherbtsra bsiofifrequancigs dor tiseg enitsifraen said frepvensyiinformaenuni t

docugent nap, read entriéd fBFQééHt}fné; Qﬁ'igfn%éfoelgt $BmSafPrfe-Rit 888 UnYerft Afapsai d

time unit in said tinme unit-docunent responsive to a determ nation
that said record |r®a¢mtryfﬂft:$aqulft¢ emtydrqm reid gnfity-dogemanrener.nap; and

circuitry configur 89'1 bR H&ﬁf?ﬁénsfﬁ%tgd f.ﬁ%% Ehtﬂf #8fn %&%n@@edd?;ﬁm%ﬂ{ ssha {0

plurality of docunen s into a i nni ng docunent .
syst em of 48 saldeandias femgarhdine unit foydederAtingeaahidiacemepbiwithin §aiddm‘ﬂ%wﬁ5| arm'ex

cOMpr | ses:, 08 eaclP KOG NeRAHLENS B8irtAnGelchl i BFado sretarel ocourr ences

of each identi termin sald one sal lurality of documents:
cird@itry confi gureldmssidiiat ef ﬂiﬁm%étaﬁéﬁagélﬁwfmﬁb@?n@ﬁormmf%méé@“ of
each 35identified termis greater than or equal to a threshold; and
circuitry configured to update a frequency count of an entry of each
identified t@m i MhearafuceeimlaimdSwieieinrgidsiasteLaionblirther caerRriser ences

greater than;n u@ﬁHﬁ%'fortd?re%ﬁ‘ugd é,gl Egg,qlg unit to: 52. The system of claim

51 wherein said circuitry con to update said term
determine whether sald query is for information about a specific term,

15 retrieve information about said specific term from said search matrix, and

provide said information to generate a display.

29. The product of claim 28 wherein said instructions to retrieve said information
comprise about said specific term comprise:
20 instructions for directing said processing unit to:
read frequency information for said specific term for each said time unit from
said term index,
generate a list of frequencies for each said time unit from said frequency
information
25 read entries for each time unit in said list from said time-unit document map
read entry for said specific term from said term-document map,
compare documents listed in said entry from said term-document map to said
entries for each time unit to determine each document within said time units and add
each document determined to be in range to a list of documents, and

30 return said list of frequencies and said list of documents for said information.

30. The product of claim 26 wherein said instructions further comprise
instructions for directing said processing unit {o:
determine whether said input query is for information about a range of time

35 units for a particular time period,
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i ndex conpri ses: circuitry configured to determ ne whether said
termindex includes an entry for a Sparticular termin response to said
particul ar term having a nunber of occurrences greater than said threshold;
and circuitry configured to add an entry for said particular termto

said termindex i Geﬁ;@wwar%ecohﬁt ﬁ\fdiﬁ]ra%mdamn@rhandﬁééurﬁ%rdeécﬁrdnéamd@esrad@es
not include an entry f said particular term 53. The system of

cl ai m 51 wherl@ims fgéP%F'”bfi”F% it inysaid Himegliite of s3jd QBG'&F'@ e pefiad iA $aidE3ge

conprises:  from sai€ terMUhddxfoCsdid baE@8r firRe B8R, M ne whet her said termindex
includes an entry for a particular tine unit of said one of said plurality

of documents; and rqtsev%mfitx P@ur&dﬁpirmjw@dnqlwl%wﬁﬁléﬁowﬁtf%ewr°f§&iddplura"ty

partscul ar tidnBtiddTot edc thdd Ghit iffsBld tﬂﬁ’@&nltsrbfrsﬁﬁi%rr‘tﬁﬁllatr(ﬂn% sielahimsfatd e t hat
said termindex does not include an entry for said particular tinme unit.

54. The syst dipnbsaidgntiidex Af said anidy imcieiof §a'é@a¢hpglaf@raepsr%@é@e sai d

entity index 20comphidesaid term couit irffinidiyn @PBfdamte R, tourfl@hiBrRALRA iA sBldnber
of occurrences of each identified entity in said one of said plurality of

docunent s; '”format'@f‘rp&)ﬁ' WO@SHW?@J?%‘H"'LSB'&’MH ernmi ne whet her sai d number of
occurrences of each identified entity is greater than or equal to a
threshold and 25circuitr conflgured to update a frequency count of an

ent 1) of eackli derdhefrediceat plaipn ﬂ“gﬁir%i”éﬁ'ldl'f‘?rqcﬁﬂ&toﬁﬁmeﬁ@ sgid WrAGRERY  of
occur r efesndioAdbpriédian or equal to said threshold. 55. The system
of claimb54 wherein said circuitry configured to update said entity index
conpri ses: 3GIHENANSTPr eibeating FRKUPTOGe MG AT Fféd%@'ﬁ@rsa?aieﬂ“éﬁ%j?’% {orisaifex

i ncl udepapidulPtim¥ pbRd.a particular entity in response to said particul ar
entity having a nunber of occurrences greater than said threshold; and

15 32. The product of claim 30 wherein said instructions to retrieve said term count
information comprise:
instructions for directing said processing unit to:

limit said term count information to said count for each of a pre-determined

number of said plurality of terms.

20
33. The product of claim 30 wherein said instructions to retrieve said entity count
information comprise:
instructions for directing said processing unit to determine said entity index for said
particular time period.
25
34. The product of claim 30 wherein said instructions to retrieve said term count
information comprise:
instructions for directing said processing unit to:
limit said entity count information to said count for each of a pre-determined
30 number of said plurality of entities.
35. The product of claim 26 wherein said instructions further comprise:
instructions for directing said processing unit to:
determine whether said input query includes a request for terms associated
35 with a particular one of said plurality of entities,

retrieve a term list that includes each of said plurality of terms associated with

one of said plurality of entities from said search matrix, and
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circuitry configured to add an entry for said particular entity to said
entity index in response to a determnation that said entity index does not
include an entry for said 35particular entity. 56. The system of
claim54 wherein said circuitry configured to update said entity index
conpri ses: pPoVidelddid ¥ormQif ih GHidaRfokRattRLieF darkeativb Rbidissa).d entity

i ndex includes an entry for a particular tine unit of said one of said
plurality of docunents; and 5circuitry configured to add an entry for said
particul ar tizge umink 6r@d§c$'df| cBivhi 35/ whBHSX shil IhGRRAGSLd Retdevdes Rl ematiston
that said entity index does not include an entry for said particular tinme
unit. COMPIS&7  The system of claim48 wherein said circuitry configured

to updat e saiight@blidisYor ditdORd BN brdcesFMhd 88 to: circuitry configured to
insert said docunment identjfier of sajd one of said Iurallt%qof docunent s

into an entry of &8Rhedpt Pk sAId @BA, PREPIHRIYHf EngHes BemMssaidy ety deryTgntof
docunent s. map, ©8. The systemof claim 57 wherein said circuitry
configured to update said entity- 15docunent furth

circuitry confi guréifeyoayenisy ﬂwrﬁ@%ﬁh@f F@F’ plsaltly eh@qwmea&'Uﬁemerﬁapofﬁa@ an

entry for eache®f s@abidrality dHiitiéd R6misAidsRicdmentteath np, tnl ural ity of
docurrents and circuitry configured to create an entry for each said

entily identified?3d# t%ralsdr%éaﬁfer’é% eﬁFh‘JPBﬁ'@ Puslityeicdnremests i geid entry
det ermi ned t @f BAIH oRavEsAM pRIAdIfYofl Jhtiféd Forf RbidtamtifleimBht MBP to 24ld term list. 59.
The system of claim48 wherein said circuitry configured to update said
term docunent nap conpri ses: circuitry configured to insert said

docunent idenyifi mheairo&ﬁit &f ANEmods SAbEbiP sHiahbt)Eths € EAAIBRY Saill Ntbon Akt
entry of each termidentified in said one of said plurality of documents.

25 COMPEYE: The system of claim 59 wherein said circui try configured to
updage said irtritEtoeYorditect sé;&bﬁd&@és:ﬁ@mﬂf!oses Cl FCUI try
configured to determ ne whet sai d term docunent entry for

each of term ident'Mtisay teyn B%tltﬁiad’ﬁ%deé?r@%dd”%‘l‘?ﬁréﬂf F‘g? p&\’a 568 tﬁﬂﬂ?s and
30circuitry configured to create an entry for each said termi dent| fied in
sai d one of %aid _ , L , ,
8. The product of claim 26 wherein said instructions further comprise:
instructions for directing said processing unit to:
20 determine whether said input query includes a request for entities associated
with a particular one of said plurality of terms,
retrieve an entity list that includes each of said plurality of entities associated
with one of said plurality of terms from said search matrix, and

provide said entity list in said information for generating said display.

25
39. The product of claim 38 wherein said instructions to retrieve said entity list
comprise:
instructions for directing said processing unit to:
read an entry of said one of said plurality of terms from said term document
30 map,
determine each of entry of said entity-document map that includes a
document from said entry read from said term-document map, and
add each entity associated with each entry of said entity-document map
determined to include a document from said entry read from said term document
35 map.
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plurality of docunments that is determned to not have an entry in said

t erm docunent nap. 61. The system of claim48 wherein said
circuitry configured to update said docunment-term map conpri ses:
35circuitry configured to generate an entry for said one of said plurality

of documents ,fhat 4n | Ldentdf o d SLigO = term
Chent i fied | dboal JhB: %fc%i.%f&ﬁ%%ﬁf‘g*ﬁ]@% Il lbRns 38 feffeld Shia%G AL
syst em obmotiga:m 48 wherein said circuitry configured to update said

docunent -ent it arsle) i - : lreuitry configured to generate an
entry for saimc?yrgne cs)]&grgga?fireaﬁﬁ%ar'damotc?ﬁsc'ﬂg ®dgt§mnts 5t hat includes said

document identifi émitaad entityi It toof predeterreined nymbdeeftsafd ridrality of gahiitiesne of
said.plurality of docunents. 63. The system of claim 48 wherein
said search matrix further includes a termindex and a search index for a
second periodlof A spstevhdpeprovising inferowtidn pbolbdalef int & piuralgy vdrdegemeptsof

tinme uni saj ri ' | rther conprises: circuitry
configu éﬁer?{)eduog)gg?@%gé)%go{i g%%ﬁ%%xa#'%?‘aggén?ﬂssl ond tine period with

i nf ormati on about cauiity pdnfigatedity maintaio cuseanctsmgiein dordnfetmationi abgutedid dplér i od
of time;, and, __. | | | t ' £ ' fyor
said second t1 ?rae'd %Jrriﬁhdgflvjéotcﬁ%faﬁgg%@wl@%sé B“E?g’g;égaégr%ﬁ‘g ili‘%/éko rﬁ‘%g)éalrfcrj\ents
genéd at ed dutdérmgindex dtoper & eduniffot pach oflg plurality of tedms andecashsaf enploraliv efi m 63

e o"or "t TS Y ARG TR, L iRkl Sk o
time has expiof salg plurality of documentsigeperated derong & gantiedar ine enieiat mclidesaidr y
I ;);re;sai d perigd olq géigmeﬂltiﬂ/ SRLH s LB ol QicnaRSAIGraR R A RS dRflesth
of said plurality of time units of said time period wherein each count represents a
15 number of documents of said plurality of documents generated during a particular
time unit that include said entity further wherein a term is a word or a phrase and an
entity is a name of at least one selected from a group consisting of a person, a place,
a business, and a thing,
circuitry configured to retrieve said count for each of a portion of said plurality
20 of terms and each of a portion of said plurality of time units from said term index and
said count for each of a portion of said plurality of entities and each of said portion of
said plurality of time units to generate count information; and
circuitry configured to provide said count information to provide a display to
show a comparison of occurrences of said portion of plurality of terms and said

25 portion of said plurality of entities over said portion of said plurality of time units.

42. The system of claim 41 wherein said circuitry configured to maintain said
search matrix comprises:
circuitry configured to add information about a one of said plurality of documents to

30 said search matrix.

43. The system of claim 41 wherein said search matrix further includes a
document index that stores information about each of said plurality of documents and said
circuitry configured to add about said one of said plurality of documents comprises:

35 circuitry configured to receive said one of said plurality of documents from a source;
circuitry configured to generate a record for said one of said plurality of documents in

a document index;
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circuitry configured to read entries for each of said plurality of terns in
said termindex for said period of tineg; circuitry configured to sum
said count fromeach of said plurality of tinme units for each of said
plurality of terns in said termindex of said tinme period; 25circuitry
configured tq, I e h - Sl | . an
entry in sai %’rgg{rrﬁ%ﬂr@g&ewg%gééﬁogg%e%ag%' %éérj?rgéd&(r)%lk{ F?Qr{r%iﬂtfy Otf%&ﬁn%??’cui try
confi gured t circuigatenfgoregntorigentify sa¢hdtermrimsiaiddésta of saidiaes¥d seitdpluiality ger i od
for eac o@LnéﬁEd plurality of terns fromsaid termindex of said tine
period determ ned not to have an entry in said termindex of said second
time period; caodtndoaifigocdt toyiderdiff eaplv editt i sais data of shid engnefafaicplurality ¢for
eaChspaGBE&ﬂérﬂE- J&rm of said plurality of ternms into said entry for said
particular termand said tine period in said termindex of said second

peri od of ti miEcuitry configure@3o upthee saitsearafmatiiai m 63 wherein said circuitry
configured to update said entity 35index of said second period of tine
conprises: circuitry configured to determ ne said period of time has

expi red; 44.  Jheaysteny ot olaim gidr wheretn gaid axiratitry aonéigirey 6 @ensestel spigr i od
of Ui ey gl dhiPhld hent PEX bl d second period of ti me;. .
circuitry conflgureéf o read entries for each of said plurality of entities
in $&id termciradiex cérdigusalitd gpeeratedsaid dogumeent Begord i said/daspinfeing index far saiglum
said co . Ld.plurality of tinme units for each of said
pIuraIiP§é§¥&éﬁg%ﬁgggdﬁ%cgﬁkgméntity i ndex of said tine period;

circui try cousfréwty eehfigoreddo essigpmen iestitirerto eaidipnefof saifl ¢plysélily af §aopments;
entities has 2Nt Ly [ Lty . ' ' 10 me;
circuitry Coﬁ?@ﬁﬁ#é%*?%ﬁ§§§§ﬂ£g§%béﬁ??@gﬁﬁ”Sgﬁdégﬂgﬁﬁﬁﬁﬁﬂ é£8%2ﬁggggm§2cond
ti me pepf detub@ints insachdeitifisaiaddpl urality of entities fromsaid entity index

of idtinme . rm - v - ] i i i x of
cai i second. € G gk TRt Aot 3 BMbrbing Adk 8% & S0 Blall b Ui
of sai ddeeumerds frosaideechrdparticul ar entity of said plurality of entities
into said entry for said particular entity and said tinme period in said
entity index of said second period of tine.

45. The system of claim 43 wherein circuitry configured to pre-process said data

of said one of said plurality of documents comprises:
20 circuitry configured to convert all text in said data to lower case letters;
circuitry configured to parse said text; and

circuitry configured to remove each stop word from said parsed text.

46. The system of claim 45 wherein said circuitry configured to identify each term
25  in said data comprises:

circuitry configured to apply term extractor to strings to identify each term in said data.

47. The system of claim 46 wherein said circuitry configured to identify each
entity in said data comprises:
30 circuitry configured to compare each said term identified by said term extractor to

entries in a semantic database to identify each entity in said terms.

48. The system of claim 43 wherein said search matrix further includes an entity-

document map which stores a record for each of said plurality of entities indicating each of

35 said plurality of documents that include said entity, a term-document map which stores a
record for each of said plurality of terms indicating each of said plurality of documents that

include said term, a document-term map which includes a record for each of said plurality of

38



15 66. The systemof claim48 further conprising: circuitry
configured to receive an input query; circuitry configured to determ ne
whet her said query is for information about a specific entity,
retrieve informati on about said specific entity fromsaid search matri x;

and 20CHEEhARY RQRHGULER SO BUFAR, S THALIBS 0BadiP oPSART AR o

di spl ay. he "'system erern sal CII’C
conf i gudecunents,etndi atinee s:autdocunﬁmtrmap whicb dngudes @srecord for each of Sa'dcﬁlwfélﬁb/t ry

ConT | 9UL e 8RG8 o BLOBIRLOS: SRR RERLS HBptebbt of Qigeach

gener at plugality sfttinod uritsendesais @@uﬁr(vrconflqmedjm wpsiafer gaid sedroh maérqqmﬁwses
i nf oL mat i on; Girc @%‘?Hnéméﬁﬁ‘?%a&g Sfa s rrﬁ?tgoc%me%iﬁl% for each tine unit

in said list fromsal ocument map; 30ci rcul th configured to
read entry for saktcpecirfiggredrio upgate seihtem tidexit i t y- document map;

circuitry confi gur.e Itbpc&ﬁ'” %quggéfé‘tg‘igfdsenltihﬁﬁc?& in said entry fromsaid
S Tor

entity-docunent nap entr each tine unit to determ ne each
document wit hi n sairelitry eanfignietido apdata ddideendty-dhsomenhmapet er mi ned to be in

range to a list of, rgﬁ% Pg"ed%] g%giigﬁqgﬁﬁ_go%dt% ed to return said

list of frequenci S} ocunents sal'd i nformation.
68. 10The syst em of Ctt¢tam¢¥6lgﬂll¢ﬂtthepdai@r$pididﬂch@ent entity mapjangi try confi gured

to determ ne whet Q%J t?f&%ﬂgUr%rdXo uﬁd% ld'Ho%Dr% ﬂt‘%ﬂnfﬁ%‘t a specific term

circuitry configure o refrieve ornatlon about sald specific termfrom
sai d search

49. The system of claim 48 wherein said circuitry configured to update said time
unit-document map comprises:
15 circuitry configured to update a field for a last document included in a time unit with
said identifier of said one of said plurality of documents; and
circuitry configured to increment a counter indicating a number of said plurality of

documents generate during said time unit.

20 50. The system of claim 49 wherein said circuitry configured to update said time
unit-document map further comprises:
circuitry configured to search for said record of said time unit in said time-unit
document map,
circuitry configured to create an entry for said time unit in said time unit-document
25 map responsive to a determination that said record is not included in said time unit-
document map; and
circuitry configured to insert said identifier of said one of said plurality of documents

into a field for a beginning document.

30 51. The system of 48 wherein said circuitry configured to update said term index
comprises:
circuitry configured to determine a number of occurrences of each identified term in
said one of said plurality of documents;
circuitry configured to determine whether said number of occurrences of each
35 identified term is greater than or equal to a threshold; and
circuitry configured to update a frequency count of an entry of each identified term in

said term index having said number of occurrences greater than or equal to said threshold.
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S5matrix. and circuitry configured to provide said information to generate a
di spl ay. 69. The systemof claim®68 wherein said circuitry
configured to retrieve said informati on about said specific termconprises:
10circuitry configured to read frequency information for said specific term
for each said time unit fromsaid termindex; circuitry configured
to generate a |list of frequencies for each said tine unit fromsaid
frequency i nBar nafThersystem of claim 51 whereincssid ciycuiton¢dnfigrred to oipdetgdaithtermnes

for each fine %Hgés,i n said list fromsaid tinme-unit 15docunent map;
circuitry Eonti guréd to read entry for said specific termfromsaid

t er m docunentcircmipy configured ¢4 deteirming wioethérgsaie demp ingexpaeledetoauraatiy ot Ast ed

uni 5t o PR 98 3 2PbrsS i TR UgRlar B bRy RGeS heb lpels yoher®
docunenthaiedagd thresbdld endbe in range to a list of docunments; and 20circuitry

configured taq; rn sai { Q I - i | St nt s
o LSV o SR SR 1 Shodh LREPHSTGLeSMR0aE I ook o
conpr i sirggponse to a determinatiari thetsaid termandaxgloes diot imclyide @nreintry four@icheartiedard
input qyery is for information about a 25range of time units for a
particular tinme period; circuitry configured to retrieve term count
infédmation including said count for each of said plurality ternms for each

time unit ingsaid-i] i fs ' i b AR ' ' i§ltdrgnae
fromsaid ter5r§n' i na‘éé@?g&éﬂ{sgﬁ %mﬁﬁﬂ“ﬂ%@g{ %,{}%&%@ F%Fg[;gegdrtgﬂﬁdrgg/es%én% irgur ed
t o retrirses cemprisgs: count i nformation including said count for each 30of

said plurali Fc%mﬁ{& icgj\fgﬁlréé) to %gfépmhwie”@hé{H.éF shid C}ér% %c}eix”ﬁclgeg %Poéntr_%/a{io?l a .
particular tinme perrodin said range fromsard entity index of said entity
i ndex ofpagiidr frae unit of said phenef gaid picklitpefdiocimentst 2yd confi gured to provi de

sai dsterm Co'ipéuiér)%%{flﬁﬁmao@ a5 Bhl, BRIV Mr thid BRTRS 448 tdrhh B8ELin
i nformation provide 0 generate said display. _
response to a determination that said term index does not include an entry for said particular

time unit.

54. The system of 48 wherein said circuitry configured to update said entity index
20 comprise:
circuitry configured to determine a number of occurrences of each identified entity in
said one of said plurality of documents;
circuitry configured to determine whether said number of occurrences of each
identified entity is greater than or equal to a threshold; and
25 circuitry configured to update a frequency count of an entry of each identified entity in

said entity index having said number of occurrences greater than or equal to said threshold.

55. The system of claim 54 wherein said circuitry configured to update said entity
index comprises:

30 circuitry configured to determine whether said entity index includes an entry for a
particular entity in response to said particular entity having a number of occurrences greater
than said threshold; and

circuitry configured to add an entry for said particular entity to said entity index in
response to a determination that said entity index does not include an entry for said

35  particular entity.
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3571. The system of claim70 wherein said circuitry configured to retrieve
said termcount information conprises: circuitry configured to determ ne
said termindex for said particular tine period. 72. The system of
claim 70 wherein said circuitry configured to retrieve said term count

| nformation E@mpr 'T%gss%/ste[}\ ofoclljar{m 4 w}q’ér{a?\%' c{é‘lrcﬁﬁ&fdogﬂéﬁg?tﬁg?lﬁ%%%ﬂ%%hqt term

count information t each
said pl undeixicoynposes er ns. 73 The system of claim70 wherein said

circuitry COQ;Ir!:tgH)F ggmﬁggjr%oew WELEnRE! h I%r éa%(d %Rfﬁgtmé ALRREL an é}%%f 3ES:

circuitry contrgu termne Sal g ent of ‘sard particul a
time pemadigulatOme unit of said 4ne Theaid pitadity Q)‘fdocluraemsmwmerel n said circui t ry

confiLgured t r r

circtitry. codreat BT £ 4R Nor 4 BEARLIP DR SER oty ndoxin,

f or eachesponse do ea dieteemiriatien thatnbaid letltysmd&Xm!Qﬁsaho& inchide eant ientrgfor $8id

75. The § y@bgm{g% u%hal m 66 further conprising: circuitry configured
ne

to detefm her” said i nput query includes a request for terns
associated with a particular one of said plurality of entities;

circuitry copfigu Tﬂg Sg&eﬁqe(gfrcl,a ,ﬁ%,gfb{r?]e‘?&ﬂqsgi'd%rcb h»gtcob{py %’éjfé @Eeﬁ’é

d
plurality of terns Ssoci ate one of sai entltleg from
sai dOseajpgwmﬁmtqompﬂsand circuitry configured to provide sai d termlist in

said infor natc|r9lﬂt q%%?&f A {08k §91'dddo%hr?igh%entlﬂer of said‘dhe. h%é‘fﬁ?é%p of

claim 75 wherein % curtry conf to retrieve sal
conpr i s@ecuments into en eotry Df@aqtmmitygderétﬂed o saichdnent $ajd pluraligi of d@n@m@mtSsm d
plurality of entities fromsaid entity docunment map;

58. The system of claim 57 wherein said circuitry configured to update said entity-
15  document further comprise:
circuitry configured to determine whether said entity-document map has an entry for
each of entity identified in said one of said plurality of documents; and
circuitry configured to create an entry for each said entity identified in said one of said
plurality of documents that is determined to not have an entry in said entity-document map.
20
59. The system of claim 48 wherein said circuitry configured to update said term-
document map comprises:
circuitry configured to insert said document identifier of said one of said plurality of
documents into an entry of each term identified in said one of said plurality of documents.
25
60. The system of claim 59 wherein said circuitry configured to update said term-
document map further comprises:
circuitry configured to determine whether said term-document map has an entry for
each of term identified in said one of said plurality of documents; and
30 circuitry configured to create an entry for each said term identified in said one of said

plurality of documents that is determined to not have an entry in said term-document map.

61. The system of claim 48 wherein said circuitry configured to update said
document-term map comprises:

35 circuitry configured to generate an entry for said one of said plurality of documents

that includes said document identifier and a list of each term identified in said one of said

plurality of documents.
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circuitry configured to retrieve an entry fromeach of said plurality of
docunents in said entry of said one of said plurality of entities fromsaid
docurment termmap; and 30 circuitry configured to add terns fromsaid entry
of each of said plurality of docunments in said entry of said one of said
plurality of entities fromsaid entity docunent map to said termlist.

77. The systemof claim75 wherein said circuitry configured to retrieve
sai d term 356Rst dbapsystas:of claim 48 oivhreceint $ajd ciafitrg uroatigured |tp ndpdateasdidt er m

list to e ] r of said plurality of terms. 78.The system
of clali r%%%@h%ureﬁawggg%ﬂﬁgég circuitry configured to determ ne
whet her sai d ciraptny coufguyed focgardeste anredyeot saldronemﬁaauobglumtsmﬁc@pemema h a

par t jculyar, n?cﬂ?dte%fsaﬁabg?ﬂﬁlfpt%enw e e%?h AR S5 ?Qeto@.sald

retrieve an udes eac sal p urality of entities
associ atpbudality bihdamumeofs said plurality of terns fromsaid search matrix; and
circuitry configured to provide said entity list in said information for
generating said display. 1079. The system of claim 78 wherein said circuitry
confi gured t 63ret Mhevaysteai df elatnd ¥ Wheseincamihsearel :matrix furthegiinclugdes rayterm

conf i gurr%% teRd"d eé‘%ré’ﬂ‘m%@& fror aoé?c%ﬂh %eﬂ?c? onum%%\i{r%r%h gﬁi@'éetcéfnd)geﬁcﬁf irhd R

sai d termdocdne p;  circui ure etermne e entry of
sai d0entiadg- ubmfmlnmrwmsm[bsalh@enq_@hmeIaud@gadasyd@ouﬁmether damprisesii d entry read

fromsaldter i y ch
ent ity assoor Ry wifeudEo BRbe spidotent] BEHk 16 gBIAcBHA Uhnd BefO FOET 1o
i ncl udeurﬁomwumhoutfsaﬁmlsuhty oéldpctymrﬁademeretﬁdsmndg ﬁeldmed@d:gwime andp.

2080. The Sys%ﬁéq Q%é:%ﬁémﬂo VDGER! Bai§ AL iHdel bF ¥aRPBdoA  frk tRrib& itV e

said entity I
information about sald plurality of documents generated during said period of time.

15
64. The system of claim 63 wherein said circuitry configured to update said term
index of said second period of time comprises:
circuitry configured to determine said period of time has expired;
circuitry configured to generate an entry for said period of time in said term index for
20  said second period of time;
circuitry configured to read entries for each of said plurality of terms in said term
index for said period of time;
circuitry configured to sum said count from each of said plurality of time units for each
of said plurality of terms in said term index of said time period,;
25 circuitry configured to determine whether each of said plurality of terms has an entry
in said term index for said second period of time;
circuitry configured to create an entry in said term index of said second time period
for each of said plurality of terms from said term index of said time period determined not to
have an entry in said term index of said second time period; and
30 circuitry configured to insert said sum of counts for each particular term of said
plurality of terms into said entry for said particular term and said time period in said term

index of said second period of time.
65. The system of claim 63 wherein said circuitry configured to update said entity

35 index of said second period of time comprises:

circuitry configured to determine said period of time has expired;
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circuitry configured to limt said entity list to a predeterm ned nunber of
said plurality of entities. 2581. A nethod for providing infornmation about
data in a plurality of docunents generated over a tinme period to generate a
di spl ay conpri si ng mai ntai ning a search matrix for information
about said d ' I M4l x and
an entity in 8?@@@@%&89%#1%5{%%{ gﬁopgés]&;egé;%@ rﬁglnu%g%ﬁﬁtg)f mgbi??icﬁ

pl ural i Byiddecbrﬁfwlodmﬂnwch of a plurality of tine units in said tine
period 30 coun

Pl ural ity of CHThedT pahiep I GHERTE, Bafh BERE i RE UFRn RePRIM | e
sai d t eindeana &l perdtaf timei ndex stores a count for each of a plurality of
entities and I | i t r

wher &1 n-eaon St SPURPLELR, Hi ok e O k.t Bl PRI RO Tl For,
docunenesclyeissidpleclitiofientties ipaaidientilyandexi afeaidrtine péréad; i ncl ude said entity
further whergl b ifly | 8{}1’8fdr<§d % %@%@%ﬂe%heﬂh&%?&@o@?gdgﬂhrﬁﬂ 'nyen'n fle@hBS TR of
at | east one sé group consisting of a pers ace

busi nessntraindsaid ettitngidex for said secend peiddrg tiswi d count for each of a portl on
of said plur . I tinme
ani £ om s 4 e SnoR o XA E A bl i RS dne Bt Bocth syt

pl ural i for ezich efsaitiphgaliindf eoidies dfors said ep’mtlytlmdm fosasiatlrde meChNtelgmlmd netre
units t aid count information
to pr ov?ode a %f‘érﬁ[fﬂlé?ﬁ érﬁa/%g@}6f%ggrsae§§nd59’§18:§)e%€%e§ces of said portion of
plurality of ctremm;scerﬁ@umitd npf{err‘ttsmswﬁ of apid qounisdbi egchafariguarteingly afvseid sai d

portion leralﬁ)abfjer%l% ﬂ‘lté E%dOefntrg'fcgpasalrgI ar entlt)hand salg%meT&ﬁloH% Rod inc! ai m

81 wher 8" sard nin searc matrix 10conprises: adding
i nf or mairider oab@dtseaormhmroﬁ o ting. pl ur aI ity of docunents to said sear ch
mat r, L X. 83. The nethod of claim8l wherein said search matrix

further includes a docunent index that stores informati on about each of
sai d plurali®9. of Thesystent of ciaird 48durther Bomppsiog: addi ng about said one of

said plurali cd?tf g&’rﬁ%ﬂ‘rz‘e@tté r&é%%rérfiﬁﬁut nggc%\l ving said one of said plurality

of docunents urce:; Qgenera cord for said one of said
plurality of Clﬂ@ﬂ‘lfmmhﬁgurﬁd etoddﬁtemnm whedtee( sqid eqysnodeden ijoraatianigpoyhial one
of said f r t f said
one of sgééﬂﬁ@%ﬁté%lr&{'egeoﬁ%gd%eﬁé&?%8 %gﬂﬁ? E@tlﬁg%@aﬁd gébrﬁ ?Ht &a?ﬁ( g%flpd dat a
of €@&id one cfrClsia‘f doqjlgur@il to toyovixfe &tmd:lmm;magon tongenerate a display.

67. The system of claim 66 wherein said circuitry configured to retrieve said
information comprises:
circuitry configured to read frequency information for said specific entity for each said
25  time unit from said entity index,
circuitry configured to generate a list of frequencies for time units from said frequency
information;
circuitry configured to read entries for each time unit in said list from said time-unit
document map;
30 circuitry configured to read entry for said specific entity from said entity-document
map;
circuitry configured to compare documents listed in said entry from said entity-
document map to said entries for each time unit to determine each document within said
time units and add each document determined to be in range to a list of documents; and
35 circuitry configured to return said list of frequencies and said list of documents for

said information.
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updating said search matri Xx. 84. The nethod of claim83 wherein said
step of generating said record in said docunent index conprises:
25generating said docunent record in said docunment index for said one of
said plurality of docunents; assigning an identifier to said one of said

plurality of Ocuqﬁgt?sFm&ﬁdaﬁ%ﬁ?wﬂﬂw%@hﬁﬂ%@%un?n? in said record for said

one of said p urallty unents i n sai ntifier; and 30storing a
pointer to aclrcm]my iconfigired i tn gdederintne wénetifer ssdidl quienyr & ifaryinffrmdtioudat's ai n
sai d reg g 85. The nethod of claim83 wherein said step of
pre-proc 55|ng "aid data of said one of said plurality of docunents

conpr | ses: 35crankvy9|ct>mﬂggtread fo retriewe iinforsetion cidvort $aid lspewific ieay dranesaidrsgarch
pars n%?‘j fgxt; and renovi ng each stop word fromsaid parsed text.

86. The method of claim 85 wherein said step of identifying each termin
sai d data cowjcuitesonfigppEdytp pepvidet aidintormatien trgenerade ridisgiayt o i denti fy each
termin said data. 5 87. The nethod of claim86 wherein said step
of identifying each entity in said data conpri ses: conparing each
said termidéfatifiTed dypteaiol damnb@xthesgio maid oirevilry icesfigunedh ta geiriayve said

dat abas'ﬁwf&@neitigﬁ%E)Batysa‘?oag&cﬁi@ttéchArﬁbr%@L:d terms. 10
10 circuitry configured to read frequency information for said specific term for each said
time unit from said term index;
circuitry configured to generate a list of frequencies for each said time unit from said
frequency information;
circuitry configured to read entries for each time unit in said list from said time-unit
15  document map;
circuitry configured to read entry for said specific term from said term-document map;
circuitry configured to compare documents listed in said entry from said term-
document map to said entries for each time unit to determine each document within said
time units and add each document determined to be in range to a list of documents; and
20 circuitry configured to return said list of frequencies and said list of documents for

said information.

70. The system of claim 66 further comprising:
circuitry configured to determine whether said input query is for information about a
25  range of time units for a particular time period;
circuitry configured to retrieve term count information including said count for each of
said plurality terms for each time unit in said time units of said particular time period in said
range from said term index for said particular time period;
circuitry configured to retrieve entity count information including said count for each
30 of said plurality entities for each time unit in said time units of said particular time period in
said range from said entity index of said entity index of said particular time period; and
circuitry configured to provide said term count information and said entity count

information in said information provided to generate said display.
35 71. The system of claim 70 wherein said circuitry configured to retrieve said term
count information comprises:

circuitry configured to determine said term index for said particular time period.
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88. The nethod of claim83 wherein said search matrix further includes an
entity-docunent map which stores a record for each of said plurality of
entities indicating each of said plurality of docunments that include said
entity, a termdocunent map which stores a record for each of said
plurality of terns indicating each of said plurality of docunents that 15
include said term a docunent-term map which includes a record for each of
sai d pluralitAg. of Tdecystent of dlaini avherginesrichcitduityadoifigirad &0 ratyevefsaickienn

i ncl uded_.jn. f | .urality of docunments, and a tine unit-docunent
map whi %ﬁ“'ﬂﬁ?ﬁﬁ*‘&%@”ﬁ?’g@%&d for each of said plurality of tine units

i ndi cati ng eabuity cerdigdregl tatiaitiseid tefm doo inforatige hesaid eourd fier aagh @8 pret
sai d.pl i f bl Al |.d step of updating said search matrix
corrpfrsi sgégr@%sg]éj |br?ggt5§aé:;8d&?faﬂ@%ﬁ]&bgdocurrent map; updating said term

i ndex; updating said entity index; updating said entity-docunent map;

updati ng sai dqter 70A0HER, i . S.ai . - i e and
updati ng sai g%oc%%&@@%ﬁfﬁ@g.m Qﬂtsb@gc-n%%rg Crgretdr#og {gféfg{eglé\ﬁ‘qa@gs% erein
sai d st epurifinfopuattonragmpaises:t i me uni t - document map conpri ses: 30updating a

field for a l . I i ¥ It LR -SaL feal yfier of
sai d one of gg;é%trg?ﬁ#@ﬁﬁd;bgg {eﬁg@‘ér%m%}tﬁ%ume}%rgakﬁ"p}aﬁgﬁghgw'te %%88% count er
i ndilféati ng a nunber of said plurality of docunments generate during said

time unit. 3590. T d Cla : insal de fotHRAAL i@l d
time unit- d?(%b%ﬁﬁegggb@&u?ﬁaé@ @o\ghp%gg]\gsé% gt@#%ﬁg%%ﬁ t(ga?g r ecc')r d rof
sai d ti weuntrinformatiopedothprises- uni t docunent nap, creating an entry for

said time unif. i i ' 1 L= do : [ Jenation
that said recrify BhEtd, HAL S EAAIPES RO EBATS SR Linf g e e

i nserti pee-detetninde nuinperesf sefd meratity ohentiffessai d plurality of docunents into a
field for a beginning document. 5

75. The system of claim 66 further comprising:
circuitry configured to determine whether said input query includes a request for
terms associated with a particular one of said plurality of entities;
circuitry configured to retrieve a term list that includes each of said plurality of terms
20  associated with one of said plurality of entities from said search matrix; and
circuitry configured to provide said term list in said information for generating said

display.

76. The system of claim 75 wherein said circuitry configured to retrieve said term
25  list comprises:
circuitry configured to read entry of said one of said plurality of entities from said
entity document map;
circuitry configured to retrieve an entry from each of said plurality of documents in
said entry of said one of said plurality of entities from said document term map; and
30 circuitry configured to add terms from said entry of each of said plurality of
documents in said entry of said one of said plurality of entities from said entity document

map to said term list.

77. The system of claim 75 wherein said circuitry configured to retrieve said term
35 list comprises:
circuitry configured to limit said term list to a predetermined number of said plurality

of terms.
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91. The nethod of 88 wherein said step of updating said term i ndex
conprises: determ ning a nunber of occurrences of each identified termin

said one of said plurality of docunents; det erm ni ng whet her
sai d nunber of occurrences of each identified termis greater 10than or
equal to a threshold; and updating a frequency count of an entry of

each identified termin said termindex having said nunber of occurrences
greater than7ér ed'thtalsystew&ﬂictaimIﬁﬁéwhtﬂrdompriSiHQZ The met hod of claim91

wherei n sai d t

determ ni ng lﬁﬁ\é% %qu&{ (lgd:%el n g‘)? \?ﬁ&h!ﬁﬂggéa{ﬁ (ét%y ?rgcrﬁjdgsp%rr(te?uceﬁ g?r term
i n respentiestasseciated pathta paliarartoae of haid iphgaldy numms of occurrences greater
thangsaid thrfﬁéuﬁfé'(;% B@J ed to retrieve an en@d%g@énaﬂ&éé’ew{ oﬁ@ég B éﬂlftycé\‘l ar

ternmto said in response t rmnation that sali erm
i ndex d@ehtlescassodaﬂedd\&tha}me@rﬁsalsi piuvality af l@rmafroinsaldsgearady matrix; and 93. The

met hod of cl %@ﬁ% g@uﬁé &Jogid%eg% ert‘t)aﬁg%'sggi ﬁfﬂrrqa@&{ fBr 1 JafEatif @Hfd' Ses:

det er mi ni ng srim i ndex i ne es an entry aparticular tine
unit of ddbkai d one of said plurality of docunents; and adding an entry for
said particular time unit to said termindex in response to a determ nation
that said termindex does not include an entry for said particular tinme

uni 110 94 79The Timetsystemodf cB8MliBevterein saidcirstigny configyserhto retjiexaisaideantiivt y

i ndex Cﬂ%oh?b‘?‘% .30det erm ni ng a nunber of occurrences of each identified
entity in sard tie of said plurality of docunents; determ ni ng

whet her sai d circuitne corfiguoect tor lead cmserdfy efzgstid paeaf sid adurelty iof yerms fgre seisk

t han or ,equ reshol d; and updati ng a frequency count
of an en &y&loC Fn%('gl]gﬁ‘taptllent| fied enti ty in said entity index 35having said
nunber of occicuity cesfigyredte detenamimeoeagyoblentry of Hail entitysieeyrgent map that 95,

The 155t 95686 oCARLMEAINSERI S bt PR HRUBLI Al SRicaRt | LY T ndex

conp her “said entit I ncl udes an entry
for a part| c glreuitre wonfigured to @sipwﬁp@ emiltysaASdoq»@tﬁdetm aachesniry yof isgid gotity-

number %c&ﬁ&ﬁ{r ﬁngacoee?ergrﬂr?eag & u‘Fcnﬁi@ §ado@u§1{em %P]Oggd é‘m‘; read from said term

document map.

20 80. The system of claim 78 wherein said circuitry configured to retrieve said entity
list comprises:
circuitry configured to limit said entity list to a predetermined number of said plurality

of entities.

25 81. A method for providing information about data in a plurality of documents
generated over a time period to generate a display comprising:

maintaining a search matrix for information about said data in said plurality of

documents that includes term index and an entity index where said term index stores a count

for each of a plurality of terms and each of a plurality of time units in said time period

30 wherein each count represents a number of documents of said plurality of documents

generated during a particular time unit that include said term and said entity index stores a

count for each of a plurality of entities and each of said plurality of time units of said time

period wherein each count represents a number of documents of said plurality of documents

generated during a particular time unit that include said entity further wherein a term is a

35 word or a phrase and an entity is a name of at least one selected from a group consisting of

a person, a place, a business, and a thing,
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adding an entry for said particular entity to said entity index in response
to a determnation that said entity index does not include an entry for
said particular entity. 96. The nmethod of claim 94 wherein said
step of updating said entity index 10conpri ses: det erm ni ng whet her

said entity i gﬁn%gglguc%%ﬁt iy e%@f\ r&f o Bbrtifn Bﬁg%lhﬁﬂur%ﬁtytdfr{?mﬂ@éﬁd %Ecﬁ@f d one

of said pl ur & ocunents; entry for sard
parti culpartlomqfreald mlttraltty)otstamju@tstfrqny saiddexn index é@b@m@ eoyrd fer epshof AiprEIONON

t hat Sa'rgg s&@tler&ltggfigﬁ?HQQ %ﬁ? %g%h 'of'géc 11'%8:1@@ é)‘? W%]l[i%hjrglrt grqe RN ke Yeriratk! ME

unit. erein step of “updati ng
sai d entcpunt- Informﬁlt@ntamxbrrprl ses: inserting said docurrent identifier

of said one %T'ov?d’i‘l‘\ sBlgU Bt 'Mfg%?ur aFH"Ep gt QS@Q%QQ%%BPE @é\'ﬁﬁ'ar%%i(gfy he

identified in sald one of sal ocune
met hod efcwiericas of sailgodion of anltdatﬁy @b teﬁnqumaﬁaldw gorsian @f eaitlinlyraify ©f ﬁéﬁtes

further %ng%[ V\/net her said entity-docunent map has
an entry9 or or(])?fsa’dtwgﬂygfefn fied in said one of said plurality of

docunents; and 25creat|ng an entry for each said entity identified in said

one of said phur alﬂhé%%ﬁo@BFHW%% \A;Hégédn s%ﬁdﬁ%g[)ﬂ}n%%@? ltllﬂ? N9l LAY¥& RBRNLTY

in said entity-docune alm 88 wherein
sai dlost@pmofISQﬂpdatl ng sa d termdocunment map conprises: 30inserting said

docunent i de@d&%p‘ﬁ{fo@{at@ﬁ. Igglgréeoﬁg ﬁs%ﬁdjplg aHt;y%‘f Hb%urﬁ)%ntgfbcéﬂwgéa?cﬁ Ha®ian

entry of each te encif In said one sal ural1ty of docunents.
100. The nethod of claim 99 wherein said step of updatl ng said

term documentgzmap 1 ur f0glg ?]”Elra rﬁe§1 \ﬁﬁa(flépeéd?a "eAfkh V"ﬁf‘a?mﬁ‘ur%@r includes a

term docunent map has an en or eac termi ied in said one of
sai d pl dpedrent IMemfbgUﬁgmsgnfoanatlon about each of said plurality of documents and said

15  step of adding about said one of said plurality of documents comprises:
receiving said one of said plurality of documents from a source;
generating a record for said one of said plurality of documents in a document index;
pre-processing data in said one of said plurality of documents;
identifying each term in said data of said one of said plurality of documents;
20 identifying each entity in said data of said one of said plurality of documents; and

updating said search matrix.

84. The method of claim 83 wherein said step of generating said record in said
document index comprises:
25 generating said document record in said document index for said one of said plurality
of documents;
assigning an identifier to said one of said plurality of documents;
storing said document in said record for said one of said plurality of documents in
said identifier; and
30 storing a pointer to a location storing said one of said plurality of documents in said

record.

85. The method of claim 83 wherein said step of pre-processing said data of said
one of said plurality of documents comprises:
35 converting all text in said data to lower case letters;
parsing said text; and

removing each stop word from said parsed text.
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creating an entry for each said termidentified in said one of said
plurality of docunents that is determned to not have an entry in said

t erm docunent map. 101. The nethod of claim 88 wherein said
step of updating said docunent-term 5map conpri ses: generating an
entry for said one of said plurality of docunments that includes said
docunent identifier and a list of each termidentified in said one of said
plurality of 88ocuffbatrsethdd002lainTed whernedsaid stdpadindestifvine resich temi én saidp of
updatin i ment-entity nmap conpri ses: generating an entry for
sai d onga%?éog”a{)ﬁgg%l urality of docunents that includes said docunent

i dentifier aagplgingiagernoéxtemtdr teatringy td idemtify eachdieim irssdididatde of sai d

pl UI‘§1| ity of docunents. 15 103. The nethod of claim 88 wherein said
search matrix further includes a termindex and a search index for a second
period of ti B8 wh@heimetsed df sletndé Weareindsaid steprd identifsinie eagh entity jimrsaidni t s
of sali ddQFaréo nrséére and said nethod further conprises:

updating saidtermindex for said second time period with information about
sai d 20pl ur akbmpanfg eaxused ternyideetifeddey shid iterg exiiagtqrde ientriasfintg semandied
updatin | Ly Lndex.. i cond time period with information
about sglat?i]%% uﬁgﬁ%;ﬁé&%&%@&%ﬁéﬁ?@ tgrén?g(;rat ed during said period of tine.
10410 The net hod of claim 103 wherein said step of updating said termindex

ﬁf 25sai d s'e%g'nd Rﬁ% L9 oftd WREAeREskid S&4-Ef maiﬂxnﬁgrtﬁé‘: iHci08dd Afefty-ti Me
as expired; generating an entry tor said period of tine in sald termindex
for sai doswueridngrewhiotl strires armegord dariéany @maid plsralityrof eatitiesindisating pray ofl i ty
Chunt RSB0 TR A5 LPEARG, Lo U icn, mp W B 00250
of ter meedond &wiedich of maidpdealitpfof $erimg indinatingegdachbdf said plurality of documents that
15  include said term, a document-term map which includes a record for each of said plurality of
documents indicating each of said plurality of terms included in each of said plurality of
documents, and a time unit-document map which includes a record for each of said plurality
of time units indicating each of said plurality of documents generated during each of said
plurality of time units and said step of updating said search matrix comprises:
20 updating said time unit-document map;
updating said term index;
updating said entity index;
updating said entity-document map;
updating said term-document map;
25 updating said document-entity map; and

updating said document-term map.

89. The method of claim 88 wherein said step of updating said time unit-
document map comprises:
30 updating a field for a last document included in a time unit with said identifier of said
one of said plurality of documents; and
incrementing a counter indicating a number of said plurality of documents generate

during said time unit.
35 90. The method of claim 89 wherein said step of updating said time unit-
document map further comprises:

searching for said record of said time unit in said time-unit document map,
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determ ni ng whet her each of said plurality of terns has an entry in said
termindex for said second period of tine; 35creating an entry in said term
i ndex of said second tine period for each of said plurality of ternms from
said termindex of said time period determ ned not to have an entry in said

termindex of, %ﬁhg ? qort eﬂgt:%r rﬂpmdﬁaarthlme unjt- doc éﬁrﬁhﬁ'ges%%hgvé%m

counts for eac ern1of sal terms into said entry
for sai demmmatjm that $<’ﬂ¢i moezrculsmt mcwdﬁ@!m@d e unltdattdwrérrmﬁn adéx of said

second peri og,aty § B |o%?1 r o?@gldmlt\@%fi 59 ﬁur%fltg}o*%cmgﬁt@'|Ht05§¥lgldsfbﬁa of

update said entity 1ndex sai d second perio nme conprises

det er m begignivgiddcyraentod of time has expi red generating an entry for said
peripd of time in said entity index for sai d second period of tine;
10reading entries for each of said plurality of entities in said termindex
for said peri®d offheinmshod of 88 wheseimsaitigstempidundeting said tem ise@hcamprisgsd

plurality of 4 eWﬁm %%Jn%ereo?%(}cgﬁrerﬁgdofpéaléﬁ%é ieBfte @ik thRSohd 0P 2LH

entity index o sal et erm ni ng et her each of
sai d pl giuaklity 9f dsfcumenist i es has an entry in said entity index 15for said

second per i 0‘38% OFg'irgewhether sa|§r SangP% %ECLFL%%EXS #:nne§éH fieRfdd! rrh MY g¥eatdr Sai d

second tine ch o ura enltlesfromsald entity
i ndéX othmrcﬁqualﬁeaﬁbnesb@dcmderm ned not to have an entry in said entity

i ndex of sai @gﬁﬁfﬁgr@ frtehp%ro?/eéduﬂgof %‘Bdentrydof e?ach |fiéﬂﬁ|@8ttéﬂ?\9 iPdhid BHMiexsal d

counts for ea rtic entity o of entities 20into said
entry fbawsasdldpmmbecgﬂ@ncugﬁmqqs;gr@atar@ahdremuﬁétqowqi tesheldai d entity i ndex
of said second period of tinme. 106. The method of claim88 further
conpri si ng:

92. The method of claim 91 wherein said step of updating said term index

15  comprises:
determining whether said term index includes an entry for a particular term in
response to said particular term having a number of occurrences greater than said threshold;
and
adding an entry for said particular term to said term index in response to a

20  determination that said term index does not include an entry for said particular term.

93. The method of claim 91 wherein said step of updating said term index
comprises:
determining whether said term index includes an entry for a particular time unit of
25  said one of said plurality of documents; and
adding an entry for said particular time unit to said term index in response to a

determination that said term index does not include an entry for said particular time unit.

94. The method of 88 wherein said step of updating said entity index comprises:
30 determining a number of occurrences of each identified entity in said one of said
plurality of documents;
determining whether said number of occurrences of each identified entity is greater
than or equal to a threshold; and
updating a frequency count of an entry of each identified entity in said entity index

35  having said number of occurrences greater than or equal to said threshold.
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receiving an input query; 25determ ning whether said query is for

i nformati on about a specific entity, retrieve information about said
specific entity fromsaid search matri x; and providing said information to
generate a display. 107. The nmethod of claim 106 wherein said step of
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adding an entry for said particular time unit to said entity index in response to a

determination that said entity index does not include an entry for said particular time unit.

15
97. The method of claim 88 wherein said step of updating said entity-document
comprises:
inserting said document identifier of said one of said plurality of documents into an
entry of each entity identified in said one of said plurality of documents.
20
98. The method of claim 97 wherein said step of updating said entity-document
further comprises:
determining whether said entity-document map has an entry for each of entity
identified in said one of said plurality of documents; and
25 creating an entry for each said entity identified in said one of said plurality of
documents that is determined to not have an entry in said entity-document map.
99. The method of claim 88 wherein said step of updating said term-document
map comprises:
30 inserting said document identifier of said one of said plurality of documents into an
entry of each term identified in said one of said plurality of documents.
100. The method of claim 99 wherein said step of updating said term-document
map further comprises:
35 determining whether said term-document map has an entry for each of term identified

in said one of said plurality of documents; and
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103. The method of claim 88 wherein said search matrix further includes a term
index and a search index for a second period of time wherein said second period of time is
made up of time units of said period time and said method further comprises:
updating said term index for said second time period with information about said
20  plurality of documents generated during said period of time; and
updating said entity index for said second time period with information about said

plurality of documents generated during said period of time.

104. The method of claim 103 wherein said step of updating said term index of
25  said second period of time comprises:
determining said period of time has expired,;
generating an entry for said period of time in said term index for said second period
of time;
reading entries for each of said plurality of terms in said term index for said period of
30 time;
summing said count from each of said plurality of time units for each of said plurality
of terms in said term index of said time period;
determining whether each of said plurality of terms has an entry in said term index for
said second period of time;
35 creating an entry in said term index of said second time period for each of said
plurality of terms from said term index of said time period determined not to have an entry in

said term index of said second time period; and
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10determ ning said entity index for said particular tine period.

114. The nethod of claim 110 wherein said step of retrieve said term count
i nformation conpri ses: limting said entity count information
to said count for each of a pre-determ ned 15nunber of said plurality of
entities. t
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pr edet erg}'i,?gd nunber of said plurality of terns. 118. The net hod of
claim 106 furt her conpri si ng:

summing said counts ?rom each of said plurality of time units for each of said plurality
of entities in said entity index of said time period;
determining whether each of said plurality of entities has an entry in said entity index
15  for said second period of time;
creating an entry in said entity index of said second time period for each of said
plurality of entities from said entity index of said time period determined not to have an entry
in said entity index of said second time period; and
inserting said sum of said counts for each particular entity of said plurality of entities
20 into said entry for said particular entity and said time period in said entity index of said

second period of time.

106. The method of claim 88 further comprising:
receiving an input query;
25 determining whether said query is for information about a specific entity, retrieve
information about said specific entity from said search matrix; and

providing said information to generate a display.

107. The method of claim 106 wherein said step of retrieving said information
30  comprises:
reading frequency information for said specific entity for each said time unit from said
entity index;
generating a list of frequencies for time units from said frequency information;
reading entries for each time unit in said list from said time-unit document map;

35 reading entry for said specific entity from said entity-document map;
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determ ni ng whether said input query includes a request for entities

associated with a particular one of said plurality of ternmns;

retrieving an entity list that includes each of said plurality of entities

associ ated with one of said plurality of terms fromsaid search matrix; and
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retrieving information about said specific term from said search matrix; and

providing said information to generate a display.

10
109. The method of claim 108 wherein said step of retrieving said information
about said specific term comprises:
reading frequency information for said specific term for each said time unit from said
term index;
15 generating a list of frequencies for each said time unit from said frequency
information;

reading entries for each time unit in said list from said time-unit document map;
reading an entry for said specific term from said term-document map;
comparing documents listed in said entry from said term-document map to said
20  entries for each time unit to determine each document within said time units and add each
document determined to be in range to a list of documents; and

returning said list of frequencies and said list of documents for said information.

110.  The method of claim 106 further comprising:

25 determining whether said input query is for information about a range of time units for

a particular time period;

retrieving term count information including said count for each of said plurality terms
for each time unit in said time units of said particular time period in said range from said term
index for said particular time period;

30 retrieving entity count information including said count for each of said plurality
entities for each time unit in said time units of said particular time period in said range from
said entity index of said entity index of said particular time period; and

providing said term count information and said entity count information in said
information provided to generate said display.

35

111.  The method of claim 110 wherein said step of retrieving said term count

information comprises:
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determining said term index for said particular time period.

112. The method of claim 110 wherein said step of retrieving said term count
information comprises:
limiting said term count information to said count for each of a pre-determined

number of said plurality of terms.

113. The method of claim 110 wherein said step of retrieving said entity count
information comprises:

determining said entity index for said particular time period.

114. The method of claim 110 wherein said step of retrieve said term count
information comprises:
limiting said entity count information to said count for each of a pre-determined

number of said plurality of entities.

115. The method of claim 106 further comprising:

determining whether said input query includes a request for terms associated with a
particular one of said plurality of entities;

retrieving a term list that includes each of said plurality of terms associated with one
of said plurality of entities from said search matrix; and

providing said term list in said information for generating said display.

116. The method of claim 115 wherein said step of retrieving said term list
comprises:

reading an entry of said one of said plurality of entities from said entity document
map;,

retrieving an entry from each of said plurality of documents in said entry of said one
of said plurality of entities from said document term map; and

adding terms from said entry of each of said plurality of documents in said entry of

said one of said plurality of entities from said entity document map to said term list.

117. The method of claim 115 wherein said step of retrieving said term list
comprises:

limiting said term list to a predetermined number of said plurality of terms.

118. The method of claim 106 further comprising:
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determining whether said input query includes a request for entities associated with a
particular one of said plurality of terms;

retrieving an entity list that includes each of said plurality of entities associated with
one of said plurality of terms from said search matrix; and

providing said entity list in said information for generating said display.

119. The method of claim 118 wherein said step of retrieving said entity list
comprises:

reading an entry of said one of said plurality of terms from said term document map;

determining each of entry of said entity-document map that includes a document
from said entry read from said term-document map; and

adding each entity associated with each entry of said entity-document map

determined to include a document from said entry read from said term document map.
120. The method of claim 118 wherein said step of retrieving said entity list

comprises:

limiting said entity list to a predetermined number of said piurality of entities.
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