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reduci‘ng the storage requi rerrent and structure of a
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combinations. A total, therefore, of more than 30

million data.records. In this case, each data record

comprises at least two long-integer values of 4 bytes

20 just for the dialling code, up to 25 bytes for the

place name and at least 4 bytes for the assignment to

the individual tariff zones. Each data record thus has

at least 4+4+25+4=37 bytes. Consequently, the whole

database would have a size of about 1.1 Gbytes, even

25 without taking account of the so-called overhead,

{indexing, etc.) of the respectively selected databaée.

Skilful modelling of the database and <classic

compression technology would allow the storage

requirement to be reduced to approximately 100 Mbytes.

30 For certain database systems, which will be specified

in more detail below, there is a desire to reduce the
storage requirement further.

DE 34 25 844 Al discloses a method for rapidly

retrieving specific data records, produced by a

35 telecommunications éwitéhing system or data processing

system, in a data memory. The method proposes that when

the data records are stored in the data memory, search



the data records are stored in the data menory, search

-2- 7 terms are sinultaneously stored as so-called key words I n
paral l el therewith in a particular nmenory area. In the course of
further processing or when the data -r2cerds are printed out,
whenever a key word 5 corresponding to the search termis found, the
count er position of an address counter for serial searching of t he

particul ar nedSTysarake | SigytHangougdyessonssd as sgsesiheddkei yxdsord
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These methods also permit only a slight
reduction in the storage requirement.
The invention is therefore based on the object
of specifying a method and an apparatus suitable for
20 carrying out the method which enable the storage
requirement to be reduced beyond the extent known to
date in the case of certain databases.
The inventive method for reducing the storage
requirement of a database is characterized in that
25 information units to be stored are assigned to the
points of intersection of an at least two-dimenéional
raster matrix, individual celour values are assigned to
the information units located in the raster matrix, and
in that the image matrix thus formed is stored as
30 database or as part of a database, preferably after the -
image matrix has been subjected to image compression.
The raster matrix is spanned by axes and
information contents defined either by algorithms or by
an assignment table can be assigned in [sic] individual
35 axis wvalues. Suitable colour values used within the
raster image matrix are, in particular, the known and
defined RGB colour values, thereby enabling classic
loss-free compression methods to be employed for a



an assignnment table can be assigned in [sic] individual 35 axis values.
Sui t abl e col our val ues used within the raster image matrix are, in
partlcular t he known and defined RGB col our val ues, thereby enabling
classic = loss-free conpression nethodd “to be enployed for a

- 3- further considerable reduction I n t he st orage

requirenment. I nventi.v paratus. for carr |ng t he net hod
according to tfﬁgtﬁr’?\’fent ﬁfﬁlﬁjs‘f t erfSTF PR he 52 aFﬁ?es S{-OBABENt
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explained in nore erence ppende usi ng
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information, patent ddisdm@ses or extensive tables, are represented as

a stringing toget her of _col pur_val.ues, _that .is tg nmages.
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rather in thedesahlofwithnrefer@mre dioretié capbendedi drawing, ausongr dimat e
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15 Complex clusters of information, e.g. databases or
extensive tables, are represented as a stringing
together of colour values, that is to say as images.
The colour wvalues are not strung together in an
arbitrary order, but rather in the form of a multi-

20 dimensional matrix or of a co-ordinate system, the axes
being assigned their own information content. Quite
apart from the reduction associated with this colour
value conversion, classic loss-free image compression
methods can now be applied to the images produced by

25 the conversion. : | _

Classic databases usually store information in
tables, the columns each having their own information
content but the rows being used (if at all} in an
identifying manner.

30 On the basis of the invention, combinations of
atomic or molecular information units are generated or
interpreted in particular as complex colour values. For
example, three ASCII characters are combined to form a
colour wvalue. In this case, the assignment of the

35 colour vailues to spécific character strings is defined
either by an algorithm or by ass:n.gnment tables wh:Lch
in turn, can likewise be stored as 1mage information.



30 On the basis of the invention, conbinations of atom c or

nol ecul ar information units are generated or Interpreted in particular
as .conpl ex col our val ues. For exanple, three ASCII characters are
tonbined to forma col our value. |m #hi-s case, the assignnent of the 35
col our values to specific character strings is defined ei ther by an

al gori thmor by assi ment t abl es whi ch, in turn, can li kevm sg be
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compression of graphics can be employed w1thout any
difficulty. If the PNG format is taken as a basis, for
example, then ultimately a storage requirement of only
approximately 650 Kbytes is still necessary for the

20 resulting database, in conjunction with the possibility
of faster access to individual data records.

The drawing diagrammatically illustrates the
units or the structure of a database with application
of the method according to the invention.

25 Insofar as a multi-axis assignment is taken as
a basis, an axis value assignment unit or axis
translation unit ATU is provided. This ATU assigns a
specific axis vaiue to an item of atomic or molecular
information or meta-information by means of an

30 algorithm or an assignment table and also transfers the
'said axis value back again. Examples of meta-
information that may be imagined are a pointer on [sic]
a document or, in more complex cases, a “genuine”
image.

35. Images are known to be (as a rule) two-
dimensional arrangements (*distributions”) of
individual colour values. An image can thus also be

understood as a co-ordinate system, two- or multi-



translation unit ATU i $ provided. This ATU assigns a specific axis

value.to an itemof atom c or nol ecul ar I nformation or
nmeta-information by neans of an 30 "algorithmor an assignnent table
and al so transfers the said axis -val #e back again. Exanpl es of
nmet a- information that may be imagined are a pointer on [sic] a

docunent or, in nore conplex cases, a "genuine" |, i.mpge. 35, .
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An i mage can thus al so be under st Qqod as - ' -
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assi gnment f indiyvkdyal ,gol e liQr iR M ecat igvlseCehan
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means of assignment tahleesaTtin itself accesses, in turn, a colour

15 wvalue converter unit or colour translation unit CTU,
which determines the assignment of specific information
items to the axis values, that is to say the assignment
of individual colour values to the atomic or molecular
information units or neta-information.units, and vice

20 versa. _

This assignment can again be made by means of
algorithms or else by means - of assignment tables. In
this case, the following fundamental concept is
applied:

25 As is known, colour values can be described as
RGB values. In this case, an RGB value represents the
component of red, green and blue by means of a
respective 8-byte value for example (decimal: 0 to
255). The three individual colour values are converted

30 into a single RGB value, for example

Red = 255, Green = 255, Blue = 255 -
RGB = 16777215 or
Red = 65, Green = 43, Blue = 0 — RGB = 11073.

The three individual values are then combined by bit-
35 Dby-bit combination'of the individual colour values to
form a 24-byte colour value.



this case, .the following fundanental concept is applied: 25

As is -known, colour values can be described as RGB values. In this
case, an RGB val ue represents the conponent of red, green and bl ue by
means of a respective 8-byte value f exanple (decimal: 0 to 255) .

The three indivi dual col our val ues are converted 30 into a singl e RGB

Y2 L0 YR o 355 corriBentp B0 155T e 2 e e S

= 11073. Res tvfallexe i (B85 268, \msm)esyiaebdghenhenrrbepedsbntbdt as3a
by-bit conbi n%tll og, heilﬂq_l \il dtﬁlllcﬂl ury Malues; to forma 24-byte
col our val ue. -6- Exanpl e: 255

corresponds to 1111118k As ther esulexampiie iREestxiates(255; spesifiss)
yi el ds, when ?x&'b%%ﬁ%%@x a3 tidms abid \E?alu%e “%%ia?lflel-%%dﬂl]ﬂa%%l £bibhiLl.

As t he exanp | 1 ustrat.es, specific 5 information itens are
t hus "converté’&l‘%eﬁ‘trot@olbtﬁnprem-sxﬁal ues, to be precise - either

by means of a defined -assitHureiy tiddits of &odefifedi dealighinenvalta®se

- or by neans of a swnt tabl.e for RGB 10 values to itens of atomc
or mol ecul ar ith © Y&t or nat i on, - or by neans
of an al gorithm or an -aser ghyemeans bé&blan oassignment dtadliec Hoxr mMBIGECuUl ar
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15 and bl ue vgﬁ er words us assigns a colour
val ue, for exﬂ\%’-laelé#%%me to an itemof atomc or nol ecul ar
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restricted to tng Creptiondd of adlli P EPhSn 210 & BN VSS QM
rather can bet _
meta-information in each case to a specific red, green
15 and blue value.

In other words, the CTU thus assigns a colour
value, for example an RGB value, to an item of atomic
or molecular information or meta-information. In this
case, the application is not restricted to the creation

20 of, for example, 24-byte RGB values, but rather can be
applied analogously to any col_our values, for example
32-byte RGB values. '

This will be illustrated using a simple example
for the CTU logic arrangement:

25 “Compose a colour value from three successive ASCII
values in each case”.

Using this simple rule, the word “Beispieltext”
[*example text”], for instance, could be represented by
means of a sequence of colour values composed of four

30 pixels: '
Beispieltext — (66,101,105)(115,112,105)(101,108,116)(101,120,116)
— 6907202,6910067,7629925,7632997.

If the axis value assignment unit ATU is used

in conjunction with the colour value converter unit

35 CTU, then certain axes which cannot be used in classic
database systems can likewise be utilized, in a simple
manner, for storing additional information.



appl i ed anal ogously to any col our values, for exanple 32-byte RGB

val ues. This will be illustrated using a sinple exanple for
the CTU | ogi c arrangenent: 25 "Conpose a colour value fromthree
successi ve ASC | ~values in each case?. - Using this sinple
rule, the gord "Belspieltext" ["exanpl e text"], for instance, could be
represented by ns o] sequence of caql.our value conpo f our

pi xel s+ Belsplelt é g 8 1nform.%1on are ﬂn)gﬁ{héil

(66, 101, 105) (d46xrdd 2 13:05:}1(1&@&$1Qﬂ': 14610001 skRBesi6)in a skorage bank
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must additionally fulfil all the essential functions of
classic database systems; it therefore differs only in
the form of its actual realization.

If its additional function is reduced to what

20 is essential, then the actual difference is that the
pixel values required in the context of the invention
have to be read or set via the database interface in
multi-dimensional colour spaces. As a. rule, the
elementary processing process appears as follows:

25 (1) The CTU converts the information units
arising into colour values;

(2) the ATU (more than one of which are
present, if appropriate) locates the information units
(colour vwvalues) once again in their Trespective

30 information spaces, and

(3) the database engine sets or reads at the
corresponding location the colour values determined by
the CTU in the data memoxry (data cube).

The particular advantages of the database

35 solution according to the invention are, primarily:

- The storage space requirement is reduced
considerably, for example by a factor of 100, that is
to say from 100 Mbytes to 650 Kbytes, for example.



the formof its actual realization. 1f its additional function
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(3) the database engi ne sets or rea corresponding lLocation the
col our val uesretmiremert bis alneadvcrechieved dRYa RFBRorYSBda®h cibe).

The Pf”' gul %of&lyzan%a%é ebnke tdat ahnse Sbu; S?I \Fruir@/he3C GAllsk than t Da 1 hte _

i nvention ar e, rinari or age acC ui renmen IS
reduced c‘?ﬁfglﬂ‘a‘é’i‘%l s pghieysdpb¥ We aggr}tst i"(ﬁp? eﬁnatten axis
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demand", "newsransmisaidhssemdr Lhend likso f Ghei naddhbional database
15 modelling effort required in comparison with classic

database systems is worthwhile for these areas of
application. Applications of interest that are
currently in the foreground are worldwide routing
database systems, in particular for the internet fax
20 service, as well as the abovementioned application for
systems for tariff -information and calculation via

ticket machines.
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3. Method according to Claim 1 or 2, characterized
- in that the colour values of the image matrix are
subjected to an image compression process prior to
‘their storage as a database or part of a database.

20 4. Method according to one of Claims 1 to 3,
characterized in that algorithms or information
contents defined by an assignment table are assigned to
the axis values of the raster matrix.

5. Apparatus for carrying out the method according

25 to Claim 1 or 2, characterized by

- a colour value converter unit (CTU), which,
by means of an algorithm or an assignment table,
allocates atomic or molecular information units or
meta-information units to defined points of

30 intersection of a colour matrix as a respective colour
value within the colour space predetermined by the
colour matrix, _

- a storage bank (data cube) for storing the
colour values and by

35 : - an interface (database engine) which sets or
reads colour values determined via the colour wvalue
converter unit. |
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