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PCT/ 1 L98/ 00403 ’ Device for the Generation and Use of

Mul ti -1 ayer eshoboxds1z FI ELD OF THE | NVENTI ON PCTALSHOMMB esent
invention is in the general field of teXt manipul ation. BACKGROUND OF
THE I NVENTION 5 Texts displayed for reading by neans of currently
avai l abl e techniques are "flat" texts. In other words, any alteration in
t he text i nvol ves deleting a letter, word, sentence or paragraph and

repl aci ng them with a different letter, word, sentence or paragraph, or
addi ng text and Devieedor theGendration and Wse ofMultitiayered Fexta result, the
display or printing of the 10 result constitutes effectively, a new text.
The displayed or printed result does not preserve or reflect the change
and devel opnent of the basic text. In many applications, it is
desired to reflect information expressed in several dinensions, e.g.
the text that is relevant to specific date or period. Typi cal exanpl e
being the law text. The Law undergoes revisions from1l5 tinme to tine, and
an advocate involved in a lawsuit that refers to events that had
occurred at a given period in the past should, preferably, have a

conveni ent ne m Lew *ﬁ nguage of the | aw and regul ati ons

that were rel Zﬁ Qfﬁﬁfﬁ%‘g&? ONat es under consideration. The advocate

is not interested in later revisions. In other words, the user or advocate
The present inventjon is in the general field of text manipulation.

BACKGROUND OF THE INVENTION

5 Texts displayed for reading by means of currently available
techniques are “flat” texts. In other words, any alteration in the text
involves deleting a letter, word, sentence or paragraph and replacing them
with a different letter, word, sentence or paragraph, or adding text and
integrating it into the basic text. As a result, the display or printing of the

10 result constitutes effectively, a new text. The dispiayed or printed result

does not preserve or reflect the change and development of the basic text.

In many applications, it is desired to reflect information expressed in
several dimensions, e.g. the text that is relevant to specific date or period.
Typical example being the law text. The Law undergoes revisions from

15 time to time, and an advocate involved in a lawsuit that refers to events that
had occurred at a given period in the past should, preferably, have a
convenient means for reviewing the language of the law and regulations
that were relevant to the specific dates under consideration. The advocate

is not interested in later revisions. In other words, the user or advocate



- 2- woul d i ke to have a conveni ent neans for dlsplaylng a given
"l ayer" of the text which is of interest. As w il be
expl ai ned i er detail below, whilst the exanple above

wdouiep

i |l ustrated Pon of 1ayer of i nterest according to t i REVEPHINY on,
(i.e. -~ 5 displaying a layer of text which'is valid for a given tine),

ot her di nensi ons may be of interest either separately or in

conbi nation, e.g. displaying in - parlianent records, only the text

| ayer that r emllklsllkq)todlagﬁ waongeniént sgeans for. displaying a given “lay'EthSﬁhe S,
accordingly, & art for.providing.a-conveni ent means for
I nt roduci ng a Hg eFtayers(s) of text according to .selected o]

di nensi on or d| There foll ows a

e |
gl ossary of ter msR gﬁlgﬁle@lé@éé“lEreﬁl%d%tﬂlébﬁh%él\thibhthc examplesabn¥e of whi ch

are conventio 1.. 15 mension - A
vari abl e appl Pg%_tr%q sg%égﬁéﬁgzg nt ?%&%E‘%ﬁ&q‘%é time dlmeflﬁpﬂﬂ‘hfti on on one
rel ated | evel disphyiny aryet ofexiawkich s vdlidfot @ given tune) oth@ﬁﬁi'nle'nsio% quantity
or nunber of assigned_val ues per text segment.. An unlimted nunber

of di mensi ons™#KPe g HE%reéta?lﬂlS"é seRATAtBlYor Heeombigatiomte.g. displaying imli mensi on
|1 0_not 20 have to be
11 SETYC 2 BRSBTS R M .1, 1,

defined for every text seg segnen

i i i Th foll
Cypi cal et not - cets B s SoitpleRs % nbe i HEHT R provicin a covelionf nens; on of
tinme - t he Vameahs ﬁ)rtiﬂili?ddlﬂﬁfg diﬁsdlsﬁlﬁ'lﬂg'ilaygis(sy of fext héBdrdihg to selected '

10 dnnensmn or dlmensmns

| GLOSSARY

There follows a glossary of terms that are used in the spec1ficat10n,'

_ some of wh1ch are conventlonal and others have been comed

113" °° Dimension - A vanable apphed to a text segment wh1ch mcludes

'.mformatlon on one related level The dlmensmns are not lmuted in

-: 'deﬁmtlon quantlty or number of ass1gned values per text segment An
unlimited number of dunensxons and values can be deﬁned meamng that _

~ the dxmensmn will serve a great number of terms. The dimensions do not

20 have to be deﬁned for every text segment A text segment that has no

defined d1mens1on will be a non-dimensional text segment.

There follows typical, yet 'nOt'exelusiVe, 't_ypes of dimensions,_;_ __ .

A  Dimension of time ~ the variable that defines the validity in time of
a g1ven text segment . _ _
B.2s Dimension of plac — the variable that defines the place where the

text was created, occurred, is relevant to, etc.




a given text segment. B. 25 D nensi on of place - the variable that

defines the place where the text was created, occurred, is relevant
to, etc. WO 99/19813 - PCTMLIB/0GA03
Spokesperson di nension - the variable that defines the text of a given
spokesper son. D. Ref erence Di nension: a variable that defines the

sour ce of text t hat serves 5 as reference to the text segment under
question. en e pat ent
docarent ot gk EpeftlBufpdl0 o yainhle dhkBetitl B ROROE o' Gufy P
publication frspokdshersbirFE gazette) t he reference di nensi on that S
applied to the text segnent in the patent is assi gned with t he val ue
of the specified scientific publication. Those versed in the

by the | 2Pt or RefaaREs DigBhdlok ¥ harlpfe aﬁ@%@t%&hﬁétur?%ftttﬂ%a%e%%”ini"’“”d

desired donsi nasGefepetite@sd the tEhtiSognitnt vAderQfuestish. Thus)i for Bgantpla/Wheén ai n
a play script, a dinension may refer to passages with, say, traglc (first
val ue) or comgiVQIstﬁKé seEmentn  patent slogementsoriginatesfrom a gives seienfifipe

tho. same ¢ ox gt ©B ' BobBlic! Woff GG} fRAE RLAR. oo el TS 1O

di mensi on and diﬁieﬂ@tohfmatei@fa ?ﬁbmtthe text segmi&REATRE phtent’ i8a83igied Withgr al  part
of the text. Thus, for exa , the text 20 segrrent inner-cityfare is

200 shekel s" ﬂmy/ab@ ofdhe syeetﬁednsmntlﬁepuumat;on "Tel Aviv" of the
pl ace di rrenS| on, w thout that val ue being part of the text segnent .
A text segnent nay Those versednin the antrawill geadilynappréciate dhat\tbe dimensiomisy

defined text. pgrLl of €y Bund 6 kR 16r oSl Sh %R RAZSAE AR mS) e '

to any desired domain of subject. Thus, by way of non- limiting example, in

a play script, a dimension may refer to passages with, say, tragic (first
value) or comic (second value) connotations.
15 As will be explained in greater detail below, different dimensions

may refer to the same text segment.

it should be noted that the dimension and value thereof do not
necessarily form an integral part of the text. Thus, for example, the text
20 segment, “inner-city fare is 200 shekels”, may be assigned with the value,
“Tel Aviv” of the place dimension, without that value being part of the text
segment.

A text segment may vary from the smallest unit ( i.e. word), to any

defined text portion (e.g. sentence, a few words, paragraph, etc). It should

25 be noted that a text segment is not confined to any particular linguistic
syntax structure., |



25 be noted that a text segnent is not confined to any_particul ar

I i ngui stic syntax structure.

-4- 2. Dinension Value - A quantitative value in the defjnit. ange
that a diRHBE receives for a text,.segnent, or in ot f‘#&ﬂi‘w@‘"ﬁ t he
val ue of a given text. 3. Range of Values - The range of values that a

di mension nmay receive. This 5 is of particular relevance to text retrieved.
4. Status of the dinension value - The status of the given value is either
valid or i radbintensidiuiValid f—eAeqnuainyltatvaervaha?elr IlIDltlE ﬂyﬁmﬂomframgerrﬂmlaans t here

need not necesgsarily be a v I|d val ue. xt, se = The text portion
to which a di a’é?@skﬂ‘} "\?&?W% 4?‘&§§$’5ﬁ8d°f “!L@thFé or S’ltHFd( ‘?%ﬁ that is
saved in a glgﬁ@ and is constructed of t ext segnents. 7. Wrd
- A chain of aracters separ at ed by di viders on both sides (valid

di vi ders t K

Cont 1oty LIRS PalTBE KT e ailes that & ift¥ RS gy (Ll This,

permtted typﬁ%ﬂ}farmmlrauvince%&xaﬁeuﬁ&}ddom First type: There nay and
must only be one valid value that is- -assigned to a given di-nension. The

begi nni ng t 4 "GahdA¥f dfd aimeMsidd Qalui L m& status oﬁtﬁeegivu@lvumevrsléuhelause t he
former value to close on the specified date m nus 1. Tinme dinmension is
an exanpl e of valid |0r duvalidoe, Py eaiffergntinafor ayapioys iypearofatimepsionsaghetate to a
segment necessarily entails that . the previous text segment expired one

day before. OPR® t§’§ esS#rdy e idNalie: on' is not bound to- date

5. Text segment — The text portion to which a dimension variable is assigned. .

16.-Text —. Ihformatidﬁ_ that is saved in a given format, and is constructed of
text segments. .
7. Word — A chain of characters separated by dividers on both sides (valid

dividers, punctuation marks or a space).

8. Type of value contmulty — Defines the behavmr of values in the

15 dimension. The perrmtted types of contmulty are as follows

e o Fu'st type There may and must only be one val1d value that is
o a551gned toa g1ven dimension. The begmmng time (say date) of the unit of

a new value will cause the former value to close on the specified date minus
1. Time dimension is an example of a first type, seeing that applying an
20 opening date to a segment necessarily entails that the previous text segment
expired one day before. Of course, the time dimension is not bound to date

and may refer to a different time unit say second, minute, decade etc.

o ~ Second type: There are various dimensions that may have either

valid or invalid values.

25 Practically speaking, there are various functions that may be applied

when editing a text so as to constitute a multi-layer text, including :

IE:



and may refer to a different time unit say second, mnute, decade etc.

Scond type: There are various di nensions that nmay have either valid or
invalid val 4§ ¢o/10818° Practically speaki ng, there arepgfinoageos
functions that may be applied whensediting a text so as to constitute
a multi-layer text, including:

- 56- * Insert -A function used to insert a text segnent into a

certain place i hg text. This requires to assign di nensions and
val ues to fhe n&iﬁﬁ Tés&nfté@ used todpserka dext segment into a pprtain Betual ly

corr esponds ¢ Gy el atiOqunks tb3lign Hlfelsiits dnd valts fo BRI tosbthet 0. DUt

rather the di nension t

eof 1sr ered I nva rrection
- Enabl es to d¢extisegrhentext (e.g. editorial errors) wi t hout affecting the
di rension. In other words, the sane value of a given di mensi on applies

to the texty bef @l a%@ﬁéﬁﬁﬂ%@éﬁ@?oﬁ@i feeddlain™6F Rxt, Theeleke@f st 10
Those versed inthe art will readi appreciate that the specified

functi ons miy acwallpdeletet batvathsr the: dimension hayeofdsiteaderedlinvadid. r equi red an
appropri ate. SUMMARY OF THE | NVENTI ON: 15 As specified

before, acaordi pguther pConrectivn ,— Badbles Stodt@pdcd et (d)g.aeditorial "drtcas)’ (i.e.
single layer) form and.reflects the.|last update. According to the

i nvention, tex¥ithouattesting the dimgnsion.Jdnctherywords, thasage valueof a,8iver o
desired i: | t RNty . | e,
"di mensi on” m@%éﬁ?ﬁ’? 8?@%?%’?%%%@%@%% Ae"‘tﬂ?;sr %ésclﬁ%%/%g of
exanpl e, a gi wffectedxt : ;

10 . Those versed in the art will readily appreciate that the specified

fimctions may be modified and/or others may be added, all as required an

appropriate.

SUMMARY OF THE INVENTION:

15 ‘As specified before, according to prior art, text is displayed in a
“flat” (i.e. single layer) form, and reflects the last update. According 1o the
invention, text layering is accompiished by assigning the value of a desired
dimension to a selected text segment. As defined above, “dimension”
stands for e.g. time, spokesman etc. Thus, by way of example, a given text

20 Ssegment, say a passage in the law, is valid from January 1, 1983 and expires
on December 31, 1992. In this example, the text dimension is the time
dimension, and the period January 1, 1983 to December 31, 1992 stands for
the value range of said time dimension.

Accordingly, the invention provides for a method of producing a
25 multi-level text, comprising

(a) providing a text;

(b) selecting a text segment;



20 segnment, say a passage in the law, is val id from Japuary 1, 1983 and
expires on Decenber 31, 1992. In this exanple, the text dinension is

the tine i mensi on, and the period January 1, 1983t 31,
1992 st ands “(‘6?9’1”13 the val ue range ofg.said tinme dinensi gprf!ﬁi%%

Accordingly, the invention provides for a nethod of producing a 25
multi-level text, conprising (a) providing a text;

(b) selecting a text segnent;

- 6. (c) &3 ssygning valak we value vaige of rastegiediniension ex said texesepnoent;t o sai d
text segnent; (d) repeating steps (b) and (c) as many tinmes as desired.
The present i (d)egicating bteps tlgranﬂr(o)vasimanyftimeawﬁaﬁxem that includes 5 display
unit for producing nmulti-layer text, conprising: (i) selector for
selecting a text segnment in said text; (1i1) assignor for assigning a val ue
of a dinmension to said text segment; . and -(iii) menory -for.storing the |

mul ti-layer ‘text ‘e present i géerﬁmﬁca&th&g@@mqée fof £5ysliBRPIMudes oel ect e

fromthe group that 10%1nc ace, esperson and

reference di ndrsp]apmmtdbhproducmgmﬂndamsexl;wpnimisuged all as required and
appropri ate. If desired, after generating the nulti-I|layer text,
it may be diiypelestetifor selecting a text segment in said text; -

(i) assignor for assigning a value of a ﬂ_imension to said text segment; and
(iii)memory for storing the multi-layer text
As specified ;abc'_ﬁ_/e, text _dimeﬁS_ion is séié&’t_é_él from the group that
10 includes e.g. time, place, spokesperson and reference dimension. Other
dimensions may be used, all as required and appropriate.

If desired, after generating the multi-layer text, it may be displayed
preferably (although not necessarily), in a manner where each different
~value of a given text dimension is displayed in unique manner, e.g. in a

15 different color.

Having produced a multi-layer text, the invention provides multitude

manners of retrieving and displaying it.

_ Accordingly, there is provided for use with a multi-layer text of the
kind specified, a method for displaying a text of interest, comprising:

20 (a) providing at least one input value or input value range of at

~ lJeast one dimension; and

(b) retrieving and displaying text segments having assigned

thereto, a value that meets said input value, or input value range.



preferably (although not necessarily), in a manner where each different

val ue of a given text dinension is displayed in unique manner, e.g. in a 15
di fferent cokO®e19813 Havi ng produced a nulti-|ayer PexAaLsiodo3

i nvention provides multitude manner&- of retrieving and displaying it.
Accordingly, there is provided for use with a nmulti-layer text of the

kind specified, a nethod for displaying a text of interest, conprising: 20
(a) provi ding at | east one input value or input value range of at

| east one di nensi on; and (b) retrieving and di splayi ng text

segnents havi ng assi gned thereto, a value that neets said input val ue,
or input value ran -7.

€.
BRI EF DESCRI Pﬁmﬁﬁm@mﬂﬁ THE DRAWINGS: 3 better under st andi ng,

the invention will now be described, by way of exanple only, with

reference to the aFoparsengt ngdetstandingstheiifivéntiohiveill now be Fdegeribkdj by ust r at es
a generalized bl ock diagram of g _system according to the i.nvention;
Fig. 2 illustreeolsxample onlys (Wit refergaae tethe agcompanying d@wiBge Bt i on f or

pr oduci ng astMxiichJ ayer text according to one enbodi nent of the invention;
10 and )

Fig. 1 illustrates a generalized block diagram of a system according to the
invention;
Fig. 2 illustrates a flow chart of a generalized sequence of operation for

__producing a multi-layer text according to one embodiment of the invention;
10 and

Fig. 3 illustrates a flow chart of a generalized sequence of operation' for

retrieving and displaying text of interest in a multi-level text of the
invention. )

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

15 Attention is first directed to Fig. 1, illustrating a generalized block
diagram of a system according to the invention. As shown, the system ¢y
includes a processor (2) coupled to memory (4) and to display (6). The
processor, memory and display may be any of commercially available
devices, e.g. 2 conventional P.C. running Intel® based processor, and

20 running Windows® ioased operating system. This is, of course, an example,
and any architecture which provides one or more processor coupled to at
least one display device and to at least one memory, is suitable for the
invention. The processor is loaded from the memory with suitable program

and an input text for producing a multi-layer text according to the invention.



Fig. 3illustrates a flow chart of a generalized sequence of operation for.

retrieving and displaying text of interest in a rmulti-ievel text of the
i nvention. TAI LED DESCRI PTI ON OF A PREFERRED EMBODI T
Attention i IS 3directed to Fi g. 1, .gllustrating a geneﬁﬁ?’eoéagl ock
di agram of a system according to the invention. As shown, the system (1)
I ncl udes a processor (2) coupled to nenory (4) and to display (6). The
processor, nenory and display nmay be any of commercially available
devi ces, e.g. a cohbegenesalidzedreqience ofioperation &rproduscing theanaltisdayer and 20
runni ng W ndows based operating.system.This s, pof cautse, an, exanple,
~and any ar chi E@gtﬁﬁngﬂgﬁ}é i‘@‘ézf-afﬁ-]e%&%@f’&’ ﬁﬁ%’&é@%ﬁ ZcuBPIéPE to at
| east one di spagralfeiichfled it bRowinglseqednc@ne menory, is suitable for the
invention. The processor is |loaded fromthe menory with suitable program

and an input text I : ' : | ti-layer text according to the
i nventi on. faﬁ er1ﬁﬂllngtQQt(§1ﬂU - 8- The

general i zed _sequenga .af .apet ati of.far produci ng the mul ti -1 ayer text of
O o ontr gne et BleciBEh i Sl (PO 1O L Fig. 2., which
"~ basically i mzl udes the

I 1.0w " ) s . - - I di t ext
Pt ool TR SRR RMERE e (9, 21071119, 1
B O e e ke 157 e han e a S 3,0 o1 2P (D) and

There follows an example (Table I) which illustrates the resulting
10 multi-layer text.

No. | Text Segment Dimen. | Values Dimen | Values
Time Place
1 Inner-city bus fare is Begin-01.01.75 Tel-
End — Aviv
London
2 Two lira Begin-01.01.75 Tel Aviv
End-31.12.79
3 Half pound Begin-01.01.75 London
End -31.12.80
4 One hundred Begin-01.01.80 Tel-Aviv
End-31.12.83
5 | Two Begin-01.01.81  London
End-31.12.89 |




There follows an exanple (Table |I) which illustrates the resulting 10

mul ti-layer text. No. Text Segnent D men. Val ues
Dimen  Val ug6 9919813 Ti ne PCT/IL98/00403
Pl ace I I nner-city bus fare is -8- Begi n-01. 01. 75
Tel - End
London 2 Two lira Begin-0 1.0 1.75
Tel Aviv — —Ende3—1-12F9 3
Hal f pound }¢ Half shequel Bggi n- 01. PBedin-01.01.84 LondpdrAviv
End - 31.12]80 4 One hundrjed Begi n-{01. 01. 80
Tel - Avi v FEnd-31.12.84End} 31. 12. §3 5
Begi n-01. 0181 lLondo
End- 31. 12. 89 : . 9. 6 :
Chanue 7 | One bundred apd gﬁuﬂﬁ’;io L o1 ghBegi-orores P 6O Tell R
End-31.12. 84 7 One hundred and fifty Begi n-01. OlL. 85
8 1.5 new Begin-01.01.87 Tel-Aviv
End-31.12.89
9. Three Begin-01.01.90 Tel Aviv
End-~
London

TABLE I

As shown in the specified example, only two dimension types are
utilized, i.e. time dimension and place dimension.

Avi v

Time Dimension Place | Resulting Text

Dimensions

Begin-01.01.75 |TelAviv | Inner city bus fare is two lira
End-31.12.79 |

Begin-01.01.75 |London Inner city bus fare is half pound
End -31.12.80

Begin-01.01.80 | Tel-Aviv Inner city bus fare is one hundred lira
End-31.12.83 |

Begin-01.01.81 | London Inner city bus fare is two pounds
End-31.12.89 |

Begin-01.01.84 | Tel-Aviv Inner city bus fare is half a shequel




End-31. 12. 86 8 - 1.5 new

Tel - Avi v End-31.12.89 9. Thr ee
Begi n-01. 01. 90 Tel Aviv R

End- WO 99/19813 PCT/IL98/00403
London TABLE I As shown in the
specified exanple, only two dinension types are utilized, i.e. tinme
di nensi on and pl ace di nensi on. Ti ne Di nensi on Pl ace
Resulting T

bus fare is

Inner city b

Tel - Avi v

Bl egi n- 01. 01}
End- 31. 12. 89

a shequel

10

15

Begin-01. 01. 87

Ehd-31.12. 79 Begi n-01. 01. 75 London

%wi_%ﬁg%ﬁsi ops Begin-01.01.75 Tel Aviv | nner city

Seglgftbiplcﬁi] ’h?}e'g’lf’llg{(rje is i@ﬁqﬁfﬁ%‘arlé'eﬁsgafF eis %Woﬂ‘? %@y

81 London ~ Inner’ ci fare is two pounds
End-Bbd?28601. D1.84  Tel - sHediéhs

Inner city bus fare is h

Begin-01.01.87 | Tel-Aviv
End-31.12.39

Inner city bus fare is 1.5 New Shequels

Begin-01.01.90 | Tel-Aviv
End-—~

Inner city bus fare is three New Shequels

| End —~

Begin 01.01.81 | London Inner city bus fare is three pounds

al f

TABLET
Attention is now directed to Fig. 3 illustrating a flow chart of a
generalized sequence of operation for retrieving (31) and displaying (33)
text of interest in a multi-layer text of the invention. As shown, the
mﬁl'ti-lé.yer' text of the kind §p¢ciﬁéd enables to retrieve and display a text
of interest by, generally, following the steps:

(a) providing at least one input value, or input value range, of at least

one dimension; and

(b) retrieving and displaying text segments having assigned thereto,

each, value or value range that meets said input value, or input value range.

Considering, the example of Table II above, an illustrative query
could be “How much does an inner-city bus ride cost on the date (03 10

1981) in a certain city”?

The relevant input values are, of course, 03 10 981 (time
dimension) and Tel-4viv or London (place dimension). What remains to be

done is to retrieve the text segment that corresponds to the specified input

2



End- 31.12. 84 Begi n-01. 01. 85 Tel
hundred and fifty End-3 1.12.86
Begi n- 01. 01 .48 99119883 - Avi v

-Aviv Inner city bus fare is one
shequel s

Inner city bus fare is 1.5pbeAIghediiel s

End- 31.12. 89 Begi n-01. 01.90  Tel - Avltv I nner city bus fare is
t hree New Shequel s End- Begin 01.01.81 London | nner city
bus fare is three pounds End- TABLE |1

Attention is kre il 1 I, RO &5 chart. f

general i zed sgfgﬁ‘&ﬁ %}rgégﬁé&a‘ﬂr@ﬁ% t(%xi @Kng?éfJ?ﬂde&g pé)e ?/an (33)
text of interegtos 19sd Nulahd- &tﬁymindi'&i(knﬁﬁl Iéﬁﬂvtm(%ﬁftblwnlo fogistanyin the 5
mul ti-layer text of the kind specified enables to retrieve and display a

t ext of i ntthe wmage pf0! Qéd@?@I-WIZfIQWbV\A ng the steps: (a)
provi ding at |east one input value, or input value range, of at |east

one di nensi on; andAs clearly shown(lln)Tab& Hj ewmgegmcntdlesquymegssaaht beegnent s
havi ng’ aSSI ed theyeto V, r val u e th.at neets,said
3" Gesteng on gee. Mg Fe'2, He sl fod 3R8etgS shEsdm e of

i nput val ue,

Table 11 above&yigafyd %luéstl‘iéléﬂ%ﬁg E G md plfgeuirﬂemns%%em@aydoes an

inner-city bus ride cost on t

10

e date

There follows an example which will assist in clarifying the so called
“second type” of continuity: |

Thus, if there is dimension that shouldn’t have value all the time, and

- it can have more than one value at given time period, like employment for

15

-example (one is not always employed), then each validity period of any

value should contain start and termination of validity, for example:

The next sentence is part of text that has the employment dimension;
the values are as follows:

Text validity begins | Validity
terminates
Iam 01/01/1990 ~
not 21/12/1995 24/02/1996
employed 01/01/1990 ~
by 01/01/1990 20/12/1995
25/02/1996 ~
Firm A 01/01/1990 20/12/1995
Firm B 25/02/1996 20/03/1998
& 20/01/1998 20/03/1998
Firm C 20/01/1998 ~




1981) in a certain city"? - The rel evant input values are, of
course, 03 10 1981 (time 15 dinension) and Tel-Aviv or London (place

di rension). \Wat remains to be done is to retrieve the

that correspBRIVBE t he specified i npuys. val uegéﬁi‘éw&gﬂ
pound in London (since 03 10 1981 falls in the range of 01 01 1981 -)
and one hundred lira in Tel-Aviv (since 03 10 1981 falls in t he range of
01 01 1980 - 31 12 1983). As clearly shown in Table Il, a text
segnent need. Now feanesionks hgw ke Bxhésprgsent abdéfwmttp@rloithmeqanS@g 2, the
sanme text seggﬁnt I s associ at ed with two val ues belonging to tine and

pl ace di nensi L respectively. There foll ows an exanpl e which
will assist in clarifying the so called =~ ""second type” of continuity: 10

Thus, if there is dinension that shouldn't have value all the tine, and
it can havel. rmr@'hc ket valh eppesr a0%01/1/41290: diame ewplayed bylfilkeAerrpI oynent for

. | | h, val y .peri od of
Vai e shoulh colPars il FErdihee LTHOYAPTER o Sgelssy O cxanpl o
The next Se”te”‘Iﬁe'téxtp@ﬂI appeat 8§bfbmt1/1f99§ 1 lign eHIpIGYEAERY fidhiAN&I on; 15 the

val ues are as foll ows: Tex vaI|d|ty begi ns Validity
term natdgmB. | am 01/ 01/ 1990 not

21/ 12/ 1995 24/ 02/ 1996 enpl oyed 01/ 01/ 1990 by
01/ 01/ 1990 20/ 12/ 1995 25/ 02/ 1996

The behavior of the employment dimension values is as follows:
. Naiue  [01/90[02/90]12/95]01/9602/96 [03/96]12/97[01/98 [02/98|03/98 [04798 |
Firm A, |+ [

+

Firm B e A H e

Firm C - -

As clearly shown, there is no value in the period of 21/12/1995 until
25/02/1996, and there is multi-value in the period between 20/10/1998 until
20/03/1998.

15 With this example, the idea that dimension need not necessarily have

valid value at all times is demonstrated.

Those versed in the art will readily appreciate that there are
multitude manners of displaying text of interest, and three out of many

possible variants are discussed below.

IF:



FirmA 01/,01/ 1990 _ 20/ 12/ 1995. FirmB

25/ 02/ 1996 - 20/ 03/ 1998 & 20/ 01/ 1998

20/ 03/ 1998 ookt 20/ 01/ 1998 ~ PCT/IL98/00403

-12- WO Ialog] f one | ooks how th& text is present at different

peri ods, one can see t hat : 1. The text wll appear as of
01/01/1990: | am enployed by firmA.~ 2. The text will appear as of
01/01/1996: | am not en Io- ed. 3 he text. will appear as of
01/01/1990: | am &% gapeste : nge)dimension of a text segmentohayi or of
the enpl oynengs @i t % yal ue

07 90 D21 50 15 & an%?ﬁa i o%df’gaf :‘%‘rﬁ%/'ag\%%a =4 Jow 1Bt 35 sgogy B

Firm A law in. force+at any requested date X will be displayed. The retréivain B

++++ +

+ = i+ program, based on the inp, VEC{P%%r‘i"&“ apiomaticalhe chopse Al 6%6 ue in the

R e e e e

the requested segment(s) will be displayed.

2. Display text changes according to different values of the same

dimension. If all changes made in a selected passage of text during the
period Y are of interest, the display program will automatically select all

10 segments concerning the chosen text and display them e.g. as a set of
- windows, a separate window for each seg-m'eht.' It is, thus, possible to see
the modification of the information along the selected dimension (in this
case, the dimension of time). When the dimension is time, it is possible to
view the modifications in a synchronized display and examine the changes

15 made on a spe}:iﬁc date throughout the text. Alternatively, it is possible to
select a diachronic display and see all the alterations made to a certain

segment of the text within a given range of dates. Other variants are, of
course, applicable.

3. A complete visual display. In this case, the text will be marked with
20 a different color for each period of validity. For example: a word valid from
January 1, 1990, will be printed in color A (the color assigned to the date
January 1, 1990). A word valid from January 1, 1991 will be printed in
color B (the color assigned to the date Jannary 1, 1991). If a word colored
in A expires on January 1, 1991, it will be marked with an overstrike in
25 color B (the color chosen for the date January 1, 1991). By following this
technique, the reader will be able to determine the date on which each word
became valid, and the date on which it ceased to be valid. By viewing the

text which is not marked with an overstrike, the reader will be able to read
the full text as at the date of the last update.



15 Wth this exanple, the idea that dinension need not necessarily

have valid value at all tinmes is denonstrated.

Those versed in the art will readily appreciate that there are

mul titude meWREYYSEX displaying text of interest, and thr eRCHBESIB3 g,y
possi bl e variants are di scussed bel ow. -14-

- 13- 1. Define a requested val ue (val ue range) .di nension of a

t ext segnent. If, for exanple, a dinension of time.in an updated |aw
text is sought, thgs prev1ousl)ai'ﬁehﬁoﬁe@.r A6 hitherf WndvititéBhigRe 9%apa lffe‘fﬁ'” be

di spl ayed. The retreival -~ - program based on the |n ut ues, wll

aut omat i cal | ycenfewing @Idlhqu@klayennﬁni@gtmnmﬁoam(a;grln@sqnnpkt text filae
criterion of: c.ex ratl e_d nd .on st ed,segnent (s)
will be displ 5?7&% yiliZing gas“’anb sﬁ@ &é’i{ Bﬁ%ﬁ?&y’aé@aﬂﬁﬁn@’% di f f erent

val ues of thepmmgﬁmcn@hsmanm on. If aII changes made in a sel ected
passage of text during the period Y are of interest, the display
programw | L auto E8YE e chosen
text and di gpl ay {T’Efé%ﬁglehqmggﬁag)%etﬁé 1-ecord119g§ mdﬂh E%gﬁélghgrgé e w ndow
for each segnﬂnnensimmmth vimisus \{ahmJAt@rdmgmﬂxese values, titis pmesiblbltoatlon of

the informati nalon he -sel ected, dinension (inthis - ... case, the
di mensi on of €FfiRg te Eﬁvméesej |1H€ri’§’i“6‘ﬁ“i Yttf 15Rlay ithe acpording, fs uses

vi ew t he modi {4 glt“?ons in‘a. synchrani zed disptay and exam ne: the changes
15 made on a speC| e date throughout the text. Aternatively,. S

possible to:+ v terations
made to a certal n Aégér,..,s@g%%%rﬁﬁbh qﬁ}%tsﬁmef@dr&ge%?%%ﬁs@?%é ‘of dates.
O her vari ant an@dimersions that residoinrthetexappl i cabl e. : A conpl ete

visual display. In this case, the text will be marked wth 20 a
different color for each period of validity. For exanple: a word valid from

January 1, 1990, wrhé idvention isBdné hmeans Bound Yyt d1 spetific inpiengiediono t he date
January 1, 1990). A word .valid fromJanuary .1, 1991 Wil | b%ro printed in
color B (the cfen dccomplishing et ¢ lpyergame Jsﬁm%ms 1infquyption ffomy %Sy d col or ed

in A expires %lﬁﬂ%rt\‘.xtl T8 98y way dféﬂmﬁ?e,"fPWde@cEﬁl ekt é%‘gﬁ{eﬁﬁsr_' ke in
have the same value, the system may automatically form the two segments
15 into one segment having a common value. By way of another example, the
invention is nof bound By any given user;inferface' .thﬁ..t serves for

establishing multi-layer text or for-accomplishing text retrieval.

One, non limiting, example of realizing a time dimension is given
below, (where date values reside between the /* ... */ signs, and wherein B
20 stands for starting date and E stands for ending date:

/¥B01.07.1976-E01.01.9999%*/  small business entity — “business entity

which does not employ more than two employees and its turnover in all
25 business does not exceed

350,000 /B01.07.1976-E01.08.1979% LIRA’S

200,000 /B01.08.1979-E01.04.1983*/



25 color B (the color chosen for the date January 1, 1991). By follow ng

this te¢hni que, the reader will be able to determ ne the date on
whi ch each WyH9ose813 becane valid, and the date on whi chcriLssaessd to be
valid. By view ng the text whicls-is not marked with an overstrike,
the reader will be able to read the full text as at. the date of
the | ast update. - 14-

contorri g atdh B0 Rt e ta R A LN AR BLITBAY 2 it

file f or mat g}m@L/*gmg]lbgggqc@dllog 1948=mpusgy not necessarily, standard
wor d processi ng functions. The i nvention enabl es the recording
of text and t h&BM D8 K8SEK.04. é&89*/60 B B sl 9RP+ED 1vGilr. 19908 /70:000e s .

anddynan cal | IR ISOPRRLdL S PRIN § Ler “lemana T

Accordi'ng tos jiiglVEyiLess. wqggp:/m@djl e to review various |ayers 10 and
di mensions that reside in the t The invention is by no

means bound by/*B01.KpEI1FEG] DhﬁQ%hZQaﬁOOon for acconplishing text |ayers
and retrieving, jnfo 0. lti-layer text. Thus, by way of
exanple, if t\/\f)]ﬁ} éilcwgér#3 EQL{)?*@E%%@H%O&BJ have the sane val ue,

the system

may autorratlcayfgmf@lrﬂggmoiwlgggqﬁmgoow into one segment having a comon

val ue. By way of another exa i nvention is not bound by any
gi ven user-i nt &BGIcEl. l%—EQhO\]{dQ%’HUO 000 est abl i shing nulti-layer text or

ol r2ing a1t ek b ERO} BY Sovastss.co mmay oTparEhi ol Bdofea” ol uc

bet ween t he /*SHEK‘Ei/*g()gIW lgay@q;(ym”g’g*ﬁ 20 stands for starting date and
E stands for ending date:

The specified example is parsed to the following information (presented as

15 atable)
The relevant text Effective to | Effective
from
small business entity — “business entity which | !+1-999° 1.7.1976
does not employ more than two employees and
its turnover in all business does not exceed
350,000 1.8.1979 1.7.1976
LIRA!S 1.8.1979 1.7.1976
200,000 1.4.1983 1.8.1979
800,000 1.1.1987 1.4.1983
SHEI(EL 1.1.1987 1.8.1979
50,000 1.8.1988 1.1.1987
60,000 1.4.1989 1.8.1988
70,000 1.1.1990 1.4.1989
85,000 1.1.1991 1.1.1990
100,000 1.10.1991 1.1.1991
120,000 1.1.1993 1.10.1991
130,000 1.1.1994 1.1.1993




/ *BOL. 07. 1976- EQl . 01. 9999*/ smal | business entity - "busi ness entity
whi ch does not enploy nore than two enpl oyees and its turnover in all 25

busi ness does not exceed 350, 000 /*BO1. 07. 1976- EQL. 08 P%%R;%OhLRA S
200, 000 / BOVOBMYI9. EOn. 04. 1983*/ .
. 15- /*BOL1. 04. 1983-EO1. 01. 1987*/ 800, 000/ *B001. 08. 1979- EO01. 01. 1987*/

SHEKEL 1*BOL.01.1987- EOL. 08. 1988*/ 50, 000

/*BOL1. 08. 1988- EQL. 04. 1989*/ 60, 000 /*BQO1. 04, 1989- EQL. 01. 1990*/ 70, 000
/*BOL. 01. LP8OPEQOL. 01. 1991*185, 000 5 /*BO1}| b%1%3991- EQL!-1984 1991*/|100, 000
/*B01. 10. 19980ECL. 01. 1993*/ 120, 000 [ *BOJ]L1-0961993- E®11993.. 1994*/ 130, 000
/*BOL1. 01. A@OL . 01. T995*7 150, 000 7= BO[L1.Udk9 —FOri%d . T996™)/ 170, 000

L = A 00

0o /*B01l. bt=%es 9999185000 BOt Oimid 8 7 EP O 9999 HNEW
SHEKEL/ * BY. .LHE@(H 01.9999*1,

The updated text for 1.1.1998, reads as follows: “

small business entity — “business entity which does not employ more than
5 two employees and its turnover in all business does not exceed 185,000

new shekels

_ It should be noted that order of steps rec1ted in the clalms is provided |
| for convenience of explanatmn only and should by 10 means be regarded as

bmdmg.

10 The present invention has been described with a certain degree of
particularity but it should be understood that various modifications and
alterations may be made without departing from the scope or spirit of the

invention as defined by the following claims:



The specified exanple_is parsed to the followng information (presented as
15 a table) The rel evant text _ Effective
to Effectiwesy9813 PCT/IL98/00403

from small business entity - "businesslentity which —~ 1.1.9999"

i rocs aocs ot exeeed s, soo' "+ ™ <<= YNNI " "
* 3 *

1.8.1979 1.7.1976 LIRA'S

1.8.1979 CLAIM®:76 200, 000

1.4.1983 1.8.1979 800, 000

1.1.1987 1.1. 4. A9838etfoEKHor producmg a mult1-1ayer text, comprising
1.1.1987 1. 8. 1979V§g 000

1.8.1988 1. 1.(ebprevsting adext;

1.4.1989 1.8.1988 70, 000

1.1.1990 1. 4.(bysgegsingna text segment;

1.1.1991 1.1.1990 100,000 .

1.10.1991 5 1.1. (t&)@ﬂmgrﬁmg 98l0e of a text dimension to said text segment;
1.1.1993 1. 10 1991 130, 000

1.1.1994 1. 1. @) 9ébeating steps (b) 5h0 (€)0&s many times as desired.

1.1.1995 1.1.1994 170. 000

1.1.1996 i 1. 19RO mbBROIFClaim 1, wherein said text dimension is selected from
1.1.9999 : 1.1996

the group that includes time, place, spokesperson and reference.

3. The method according to Claim 1, further comprising the step of
10 displaying said multi-layer text, such that different values of a text

dimension are displayed in unique manner.

4.  The method according to Claim 3 wherein each one of said values is

displayed in a different color.

5. The method according to Claim 1, wherein said values are assigned
15 to said text segment using at least one of the following functions: INSERT,
END, AUTHOR CORRECTION. "

6. For use with a multi-layer text, the multi-'le.veﬂl- text having text
segments assigned with values of text dimensions; a method for displaying

a text of interest, comprising:

20 (a) providing at least one input value, or input value range, of at least

one dimension; and

(b) retrieving and displaying text segménts having assigned thereto,

value that meets said input value, or input value range.

7. The method of Claim 6, wherein said text dimension is selected froxh

25 the group that includes time, place, spokesperson and reference.



NEW SHEKEL _ _ 1.1.9999 1.1.1987
The updated text for. 1.1.1998. reads as foll ows: _ srraJ4~bu5| ness entity

- "busi ness e(%gin%{}gmhi ch does not enploy nore than 5 two enphlpyRgzand its

turnover in I ness does not exce l‘eke s

It should be noted that order of stepsﬁge mﬁ“{‘““‘“nmm nms is provided
for conveni ence of explanation only and sh ¢ by nb neans be regarded as
bi ndi ng. 10 The present invention has been described with a certain
degrfee OI 8{)612I t lmulmhl 6d/oDClairn 16, sihetdirlsdidretrickal &ichaits displayitayd ous

nmodi fications an alterations mgy be made without departing fromthe
scope or spi rlieﬂ“‘%FFEdt‘_F?é“e’ OrV%vmse&f%mm%%an gl | owi ng cl ai ns:
-17. CLAIMS: . A -method for  producing .a nulti-layer
text, compris?ng The methOd(Qf)Clpm\ﬁb avherein said wetrieval includes displasieg ecting a
text segment; tex?changes accgi(aéﬂgmnl‘lg{&%la}é? Qas%é"‘dglﬁgﬁse mension to said

é:gfrzggrr_ent ope: as many times as
sel ected fronfd (T &gﬁwﬂff (e o iRpin 87 e*"& "’”@%@E%‘égg' Fn and”

r ef er ence. visual dlsplay

Cl

11. A system that mcludes dlsplay umt for producmg mu1t1-1ayer text,

comprising:
(i) selector for selectmg a text segment 1n sa1d text

s'egment; and

(iii) memory for storing the multi-layer text

12. The system of Claim 11, wherein said text dimension is selected

from the group that includes time, place, spokesperson, reference.

15 13. The system of Claim 11, wherein said display device is capable of
displaying said multi-layer text, such that different values of a text

dimension are displayed in a unique manner.

14.  The system according to Claim 13, wherein each one of said values

is displayed in a different color.

20 15. The system of Claim 11, wherein said values are assigned to said
text segment using at least one of the following functions: INSERT, END,
AUTHOR CORRECTION.

16. For use with a multi-layer text having text segments assigned with
values of text dimensions, a system for displaying a text of interest,

25 comprising:



3. The method according to Claim1l, further conprising the step.of 10
di.spl aying said hulti-1ayer text, such that different values of a te

di mensi on ango@i/mgisayed in uni que manner. ﬂmulmaﬂ“}HmHWCCMm ng to
Claim 3 wherein each one of said val uesisis fferent

col or. 5. The nmethod according to O aiml, wher'ei n' sai d val ues are
assigned 15 to said text segnent usi ng at | east one of the foI I oW ng
functions: lNSERT END, gT g;ﬁ q with a
mul ti-layerktext, the miPqeiver Q,reqecqlggglgqfq h‘gﬂec'éu??tva“e %’é‘ﬁ%t" Uessi gned
w th val ues ofraﬁ@faﬁm&ﬁ&mﬁ?ﬂ%ﬁod for displaying a text of

i nterest, conpri a) providi ng at Ieast one input value, or

i nput val ue; jrange, of at, h.-?éQr?n (b)
retrieving Ahd di spl ayi ng&%ext fgsrelgrren séj%!m\il nIBBgmél gne e:e1trsel{avmg val ue

that neets saiafsigngilitheretbyevahoyr thmneetsahndempamaue or inpdt Thstueet hod of
Claim®b, wherein said text dinmension is selected from25 the group that

i ncludes ti ﬁe,ra&eace, spokesperson and reference. 8. The
met hod of Claim6, wherein said retrieval includes displaying a _
requested val ud, oﬂhﬁasmtemazfg@aun laﬁ, avhereini said mtahmemmmegmcted 9.

The -nmet hod of ai riev i ncl ude ayl ng
t ext changes ag%%ﬁ‘@u\é%ﬁté?gﬁ‘? ia°8f H*Smaaﬁﬁgﬁ‘? 10.
The net hod of (gal 6, vvhere%B Sal% trl,eva II’lC|Li i Iete

1 ¢ system o 1 erem said retrieval inclu es isplaying a

requested value, or value range of a dimension of a text segment.

10 - 19. . The system of Claim 16, wherein said retrieval includes displaying

text changes according different values of the same dimension.

20. The system of Claim 16, wherein said retrieval includes a complete

visual display.

21. A memory medium containing a file that includes a multi-layer text

15 generated according to the method of Claim 1.



visual display. 11. A system that includes display unit for producing

mul ti-layer text, conpri si ng: : (i) sel ector for
selecting a text segnment in said text, 00 - o (11) ' or

assi gni ng a WaPUEEB¥f a dinension to said text : ?@AL%&/Q{MJ and
(ti1) menory for storing the nulti-Ilayer text 12. The system of
Claim1ll, wherein said text dinension ! qblected fromthe group that
i ncludes time, place, spokesperson, rence. - 15 13. The system of
Claim 11, wherein said display device i s capabl e of di spl ayi ng said
mul ti-layer text, such,that different values of a text di mensi on are
di spl ayed in a uni que er. 49 The syste cording to Claiml1l13,

wherei n each one of said valu
20 15. The systemof Claim1l
text segnent using at |east on
AUTHOR CORRECTI ON. 16.
segnents assigned with

ifferent color.
ssigned to said
'Town |o s: | NSERT, END
ith ay®r text having text
of text dinensions a system for

di sp|
aid

di splaying a text of interest,, rIS# i
recei ver for receiving at- | easf one input ue or input val ue range of
at | east one dinension; and MEMORY FIG.1
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P retriever for retrieving and di splaying text segnents

havi ng assi gned thereto, val ue that neets said input val uegor input
val ue 5 range. The systemof Claim 16, wherein sai 1.JII-“‘

di mension is s%q‘rr { rgRb REm BN ricPAly bdhuiARE 1 T2, WL
spokesperson a ference. - 18. hemijenalyrey em of Cl ai m 16, her ei n sai d

retri evalINTERNWATIONAH ABPILIGXTION FUBLISHER(UNISERCTHE PATENT COOPERATION TRENTYOPCE)

di mendi e, 10 19. %
retri E\(/?Ihmmﬂ@niﬁﬁtclﬁggfﬁ@l ng texA (#i 3% "@?g’r W;Ja%'agp'ffere glbﬂgéﬁg
t he sgne %6 mensi b The syslt a(m)nienﬁsoaumbi&ﬁonmrel N 2546kiCk999 (22.04.99)

retri gval—TTctodes a conptrete visuardrsptay: 2t A menory— et
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