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LOSSY COMPRESSION OF DATA

TECHNICAL FIELD

The present invention relates in general to compression of data and in particular to a
method and an arrangement for lossy compression of log data, providing a more

efficient usage of a data storage capacity.

BACKGROUND

Communication companies, such as telephone operators or Internet Service Providers
(ISPs) often generate huge amounts of log data about how networks are being used, in
order to attempt improving their service towards customers. These log data are typically
stored in databases for a period of time, after which the data finally are removed from

the databases, simply for the reason that the storage capacity in not sufficiently high.

In order to use storage capacity of databases more efficiently, several approaches can be
used. First of all, data may be compressed, for instance, by using standard algorithms
such as zip. Secondly, log data may be analyzed for finding redundant information or
for removing information that is irrelevant for the type of analysis that is to be
conducted. Thirdly, all data may be deleted except for samples of log data that are kept

for future analysis.

There are however a few problems with current methods of using storage capacity more
efficiently. One problem relates to the fact that compressing and uncompressing of data
are time consuming activities, which often bring the problem of waiting times and
delays to a user using such techniques. Another problem is that data in general are
compressed in batches or large data sets, and that it is usually not possible to extract
data from the batch without having to uncompress the entire batch or large data set,
which indeed can be time consuming. That is, it is difficult to provide indexed retrieval

of information. In the case information is removed from a database, certainly being one
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way to reduce the size of database, future analysis requiring the removed information

cannot be carried out completely or may even be entirely disabled.

There is therefore a need for a method and an arrangement for using data storage
capacity more efficiently, which circumvent or at least diminish the problems as

mentioned above.

SUMMARY

An object of the present invention is to provide an efficient method for compression of

data of a database.

This object is solved by a method for increasing the data storage efficiency of at least a
first database of a data repository comprising at least two databases. This method
comprises the step of obtaining information at least related to the age of the databases,
the step of selecting at least a first database in dependence of the age of the databases,
and the step of compressing at least a first data set of at least the first database by

making the granularity coarser of at least the first data set.

This method has the advantage of enabling an indexed retrieval of stored data, without

the need to un-pack the compressed data to gain access to said data.

The step of selecting at least a first database, within the method for increasing the data
storage efficiency, may further comprises selecting at least the first database according

to decreasing age of the databases.

It is further an advantage to compress data dependent of the age of the data, such that
new data, which often are regarded as more important than old data, may be given a

higher relevance.
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The step of obtaining information, within the method for increasing the data storage
efficiency, may further comprises obtaining information related to a compression
policy, the step of selecting may further comprise selecting the first database in
dependence of the compressing policy, and the step of compressing may further

comprise applying the compression policy for compressing at least the first data set.

Making the granularity coarser within the step of compressing at least a first data set, in
the method for increasing the data storage efficiency, may comprise converting at least
the first data set into one or more representations of said data set in one or more data

dependent intervals.

The step of selecting in the method for increasing the data storage efficiency may
further comprises selecting a second data set in dependence of the compression policy,
and the step of compressing may further comprise compressing a second data set by
making the granularity coarser of the second data set in dependence of the compression

policy.

By making the granularity coarser of the second data within the method for increasing
the data storage efficiency may further comprise converting the second data set into one

or more representations of said data set in one or more data dependent intervals.

Determining the amount of free space in the data repository, and determining to increase
the amount of free space in dependence of a free space requirement of the data
repository, may further be performed in the method for increasing the data storage

efficiency of a data repository

Another object of the present invention is to provide an efficient arrangement for

compression of data of a database.

This object is solved by a data processing arrangement for increasing the data storage

efficiency of a data repository comprising at least two databases. This data processing
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arrangement comprises an information obtaining unit that is arranged to obtain
information at least related to the age of the databases, a selection unit that is arranged
to select at least a first database according to decreasing age of the databases, and a
processing unit, which is arranged to compress at least a first data set of at least the first

database by making the granularity coarser of at least the first data set.

The information obtaining unit of the data processing arrangement may further be
arranged to obtain information related to a compression policy, the selection unit may
further be arranged to select the first database in dependence of the compression policy,
and the processing unit may further be arranged to apply the compression policy to

compress at least the first data set.

The processing unit of the data processing arrangement may further be arranged to
convert at least the first data set into one or more representations of said data set in one

or more data dependent intervals.

The selection unit of the data processing arrangement may further be arranged to select
a second data set in dependence of the compression policy, the processing unit may
further be arranged to compress the second data set by making the granularity coarser of
the second data set in dependence of the compression policy, by converting the second
data set into one or more representations of the second data set in one or more data

dependent intervals.

The processing unit of the data processing arrangement may further be arranged to
increase the amount of free space in dependence of a free space requirement of the data

repository and the amount of free space in the data repository.

It should be emphasized that the term “comprises/comprising” when being used in the
specification is taken to specify the presence of the stated features, integers, steps or
components but does not preclude the presence or addition of one or more other

features, integers, steps or components or groups thercof.
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BRIEF DESCRIPTION OF THE DRAWINGS

In order to explain the invention and the advantages and features thereof, in more detail,
the preferred embodiments will be described below, where references is made to the

accompanying drawings, in which

Figure 1 presents a schematic illustration of an arrangement according to some
embodiments;

Figures 2-4 present illustrations of method steps according to some embodiments; and
Figures 5a-5d present an illustration of examples of data compression according to

some embodiments.

DETAILED DESCRIPTION

A few ways to decrease the size of large data sets were thus described above. Using any
one of these ways, the age of the data of the data sets was not taken into account. The

age of the data can therefore not affect the way to decrease the size of the data sets.

Herein, within the methods for increasing the efficiency of a data storage related to a
data repository, the age of the data of databases is taken into account. Data having

different age may thus be treated differently.

In order to describe at least some embodiments, reference is now given to figure 1,
presenting a schematic illustration of an arrangement 100 for increasing the data storage

efficiency of a data repository.

The arrangement 100 may comprise a database information obtaining unit 102, a
selection unit 104, a processing unit 106, a control unit 108 and an input unit 110. As
shown in figure 1 the database information obtaining unit 102 may be connected to the

selection unit 104. The database information obtaining unit 102 and the selection unit
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104 may moreover be connected to the processing unit 106. All three units may in
addition be connected to the control unit 108, according to some embodiments. In

addition, the selection unit 104 may further be connected to an input unit 110.

The arrangement 100 may also be connected to a temporary storage 112, by way of the
processing unit 106 and the control unit 108 of the arrangement, being connected to the

temporary storage 112.

The arrangement 100 and the temporary storage 112 may be connected to a data
repository 114, where the processing unit 106 and the database information obtaining

unit 102 of the arrangement 100 may be connected to the data repository 114.

In order to further describe the arrangement 100, reference is given to figure 2
presenting method steps for increasing the data storage efficiency according to some

embodiments upon receiving data be added to a data repository.

Figure 2 shows method steps in a flowchart illustrating a few embodiments.

In step 202, the data to be added are received. These data may an amount of data
comprising a plurality of data sets, or may alternatively be a batch of data, as indicated

above.

This step may be followed by the step of determining whether to compress the received
data or not, step 204. There may be reasons to compress the data, such as to reduce the
size of the data. However, there may also be reasons not to compress the data, one of
which may be that the data already are compressed. Another reason not to compress the
data may be related to the age of the data. One example is that the data may be
considered too new to compress. Alternatively, the data may not be well suited for

initially being compressed.
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If it is determined in step 204 to compress the data, this step is followed by step 206,
compressing the received data. This step of initially compressing the received data may
mainly serve as an initial step to decrease the size of the data, without significantly

losing any data.

As will be explained down below, the step of compressing repository data comprises
more features and may be performed in dependence of compression parameters, in a
way such that compressing repository data may well be considered more central to the

embodiments, than the step of initially compressing received data.

Now, the received data, which may have been compressed in step 206, if answering the
interrogation in step 204 in an affirmative way, and which may be uncompressed if
answering the interrogation in step 204 in a negative way, may be temporarily stored in

the temporary storage 112, in step 208, according to a some embodiments.

In the following step, step 210, the size of the temporarily stored received data is
determined. This step may be performed by the temporarily storage 112, or may be

performed by the processing unit 106 communicating with the temporarily storage 112.

The subsequent step may be the step of obtaining information related to the data from
the data repository 114, step 212. According to some embodiments this step may be
performed by the database information obtaining unit 102 of the arrangement 100. In
this step the database information obtaining unit 102 may, for instance, obtain
information about the available free space in the data repository. The database
information obtaining unit 102 may also obtain information about the age of the

respective database in the data repository 114.

It can be mentioned that the age of a database may refer to the time that has lapsed since
the database was added to the data repository, according to some embodiments. The age
of a database may alternatively refer to the age of the data in the database, according to

some other embodiments.
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In step 214 it may thus be determined whether or not the free repository space is
sufficient to store the received data. This determination may be performed by the
processing unit 106 using the free space information of the data repository 114 as

obtained by the database information obtaining unit 102.

If it is determined that the free repository space is sufficient to store the received data,
that is if the interrogation in step 214 is answered in an affirmative way by the
processing unit 106, the following step is step 220, retrieving the received data from the
temporarily storage 112 such that step 222 can be performed, storing received data in

data repository 114.

However, in the case it is determined by the processing unit 106 that the free space of
the data repository 114 is not sufficient to store the received data, as stored in the
temporary storage 112, in step 214, the step of obtaining selecting of compression
policy is performed by the selection unit 104 in step 216. This selection may be
performed by using input information, as received from the input unit 110, which may

be connected to the selection unit 104, as shown in figure 1

As the compressing policy to apply may now be selected, the step of compressing the
repository data by using the selected compression policy, can thus be performed in step

218.

As will be explained in more detail below, in connection with figure 3, the step of
compressing the data repository is performed in dependence of the age of the database

to compress.

Subsequent to the step of compressing, the following steps 220 and 222, retrieving
received data and storing received data in data repository, respectively, are performed in

a way at least similar to one that is described above.
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Above was thus described a method for increasing the efficiency of a data storage
capacity, in connection to receiving new data to be added to the data storage,

represented by the data repository.

In addition to the method as described above, there will also be described a method for
increasing a data storage efficiency of a data repository, wherein the method may be
executed to secure a make free a certain amount of space in the data repository. This
method will thus not explicitly comprise increasing the data storage capacity of a data

repository upon receiving data to be added to said data repository.

Figure 3 now presents this additional method steps for increasing the efficiency of a

data storage capacity, according to at least some embodiments.

This method may start with the step of determining the amount of free space in the data
repository, step 302. This stage may be performed due to that data have been added to
the data repository at some stage, for instance following the method steps according to
figure 2. For this reason the free space available in the data repository may be such that
a free space requirement of the database can not be fulfilled. Alternatively, this step may
be performed following obtaining a request for more free space available in the data
repository. These reasons are thus two examples of reasons to perform the method steps

as illustrated in figure 3.

Step 302 may be performed by the selection unit 104, using information about the

database as obtained from the database information obtaining unit 102.

Alternatively, the database information obtaining unit 102 may obtain information about
the available free space from the data repository, where this step would be performed in

the database information obtaining unit 102.

The subsequent step is to determine whether or not the amount of free space fulfils the

requirements of free space of the data repository, in step 304. This step may be
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performed by the selection unit 104, which may have access to data repository

requirements.

If it is determined that the amount of free space does not fulfil the free space
requirement, that is, if the interrogation in step 304 is answered negatively, the
following step is the step of obtaining selection of compression policy, step 306, which
may be performed by the selection unit 104. This step is similar to step 216, as

described above.

Having obtained selection of the compression policy in step 306, the next step to be
performed is compressing data repository data using the obtained compression policy,
in step 308. This step may be performed by the processing unit 106. This step

corresponds to step 218, as discussed above.

Having compressed the data repository data the method may end in step 310, according

to some embodiments.

However, in the case the amount of free space fulfils the requirement in step 304, the

step following step 304 may be ending the method in step 310.

According to an alternative embodiment, this method may be performed at regular
intervals by using a trigger, triggering the method steps as illustrated in figure 3 at

regular intervals.
Thus the method may for example be performed after a database has been added to the
data repository, or be performed at regular intervals, thereby increasing the amount of

free space available.

This method may therefore be considered to be a maintenance method that may be

performed to secure that, for example, 10% of the total space is free. This free space

10
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corresponding to the 10% can thus be used for adding more data in the form of a

database to the data repository.

In the method steps as illustrated in figures 2 and 3, the step of compressing data in the
data repository using selected compression policy may well be considered to be the
central step of the methods, according to at least some embodiments. For this reason,
the attention is now focused upon this step for which further method steps are illustrated
in figure 4, presenting method steps for increasing the data storage efficiency of a data

repository, as such.

According to some embodiments this method may start by step 402, obtaining indexing
of the databases according to age of the data. This step may be performed by the
selection unit 104, by using database information as obtained from the database
information obtaining unit 102. The selection unit 104 may thus arrange the databases
present in the data repository 114 according to the age of the data, in order to enable

taking the age of the data of the databases into account when compressing the databases.

Thus, by using the information at least related to data in the data repository, step 402
may be performed. By indexing the databases according to age, the databases may be
associated with an order number, which may be used when selecting one database out of

a plurality of databases of data repository.

According to some embodiments compression of data may be performed following a
compression policy. Compression may however be performed without applying a
specific compression policy according to alternative embodiments. Nevertheless, the
age of the databases still has to taken into account when selecting which database to

compress.

In the case a compression policy is applied, information about which policy to apply

may be obtained from earlier received information, such as the information as received

11
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in step 216 or 306, obtaining selection of compression policy, or may be obtained at

other instances, possibly via the input unit 110 connected to the selection unit 104.

Now, having indexed the databases according to age, the step of selecting a database
dependent on the obtained selection of compression policy and dependent on the age of

the data of the data sets, is performed in step 404.

According to at least some embodiments the step of selecting a database is performed
according to decreasing age of the databases. In this respect the database that is oldest
may be selected at first. As will be described below, the selection may alternatively be
performed according to another age related parameter, such as selecting the least

recently compressed database.

One example of a compression policy is the so called, first in first out (FIFO)
compression policy. In short, this policy states that the database that was first added to
the data repository, of all added databases in the data repository, is the one to be
compressed first. This implies that this database will be fully compressed until the
maximum compression level has been reached, before a second database, which then is
the second oldest of the databases in the data repository, will be compressed at all in the

data repository.

A second example of a compression policy is the so called, “Round Robin”

compression policy.

Applying this policy, the age of the individual databases is also taken into account.
However, in this case the databases are compressed one after the other in a ring, starting
from the one that was the first to be compressed of all participating databases in the data
repository. Having compressed this first database once, for instance such that the degree
of compression, which may be measured by the compression level, is incremented one
step, the second database to be compressed applying the Round Robin compression

policy would be the database that initially was the second to be compressed. The third

12
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database to be compressed would therefore be the database having the third oldest

compression.

Using Round Robin, ecach database may be indexed or marked according to the time that
has elapsed since it was last compressed. Upon compressing the databases, this index or
marker may thus be used to select the database to compress. Using the Round Robin
compression scheme each database is typically not fully compressed, before the next
database to be selected to be compressed, is actually compressed. This is in contrast to
the FIFO compression policy, in which the first database typically is compressed fully,
reaching a maximum compression level, before a second database is selected and can be

started to be compressed.

In addition, according to some embodiments other compression policies may also be
applied, considered they do take the age of the data into account when determining the

order to compress the databases.

Having selected a database to compress by the selection unit 104, in step 404, the
following step is the step of determining the compression level needed for the selected
database, step 406. As mentioned above, the compression level is one measure of the

degree of compression for a database.

This step may be performed in the processing unit 106, by using information from the
data repository, as obtained from the database information obtaining unit 102, and
possibly information regarding any requirements for free space in the data repository,

possibly received from the input unit 110 via the selection unit 104.

As was described above, compression of databases in the data repository may be
performed to secure that a certain amount of free space is available, such that data that
may have been received can be added to the data repository. Another reason to
compress data in the data repository can be to secure that a degree of free space is

available, for example, after having added received data, after having modified the data

13
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in the repository or possibly after having altered the data storage capacity of the data
repository itself.

As will be explained below various compression levels can be defined for each
database, corresponding to the degree of compression of the database and indicating the

amount of free space that has been achieved.

In the step of 406, the processing unit 106 may calculate the compression level needed.
Alternatively, the processing unit 106 may estimate the compression level needed in
order to achieve a certain amount of free space. Such an estimation may be based on

data obtained from compression of other databases that were earlier compressed.

In step 408, it is determined whether or not the needed compression level of the selected
database is higher than or equal to the maximum compression level of said database.
This step may be performed by the processing unit 106. In the case the needed
compression level is higher than or equal to the maximum compression level of the
database, a second database has to be selected and compressed in addition to having
compressed the first database in order to achieve the free space requirement. It is thus
determined whether or not there is a need to compress a further database in addition to

compressing the selected first database.

The processing unit 106 may have access to compression history data from other
databases, such that it can perform an estimation of how much the data in the selected

database can be compressed.

As each database may contain various kinds of data comprising data fields having
numbers, strings, signs, etcetera, the maximum compression level of the database may
be estimated by using compression history data, and used in the determination in step

408.

14
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In the case it is determined that the needed compression level is not larger than the
maximum compression level of the selected database, that is the case in which the
interrogation in step 308 is answered negatively, the next task may be to compress the
data sets of the selected database accordingly in step 414, compressing the data sets of
that database by making the granularity coarser of said data sets until the needed

compression level is achieved.

Making the granularity coarser of the data of the database, will be described and
exemplified down below. However, an introduction of the concept of granularity is here

included in order to avoid clarify the concept of granularity.

Increasing an efficiency of a data storage such as a data repository, as discussed herein,
relates to transforming data, such as for instance, data values from numbers to
representations in intervals, ranges or groups. Instead of comprising detailed numbers,
transformed or converted data comprise information in the form of representations of
that the detailed numbers are positioned in certain ranges, which have to be individually

defined dependent on the data to be compressed and on the level of compression.

Detailed uncompressed data can be viewed upon as data divided in a large number of
groups, one for each data value. The information content of the data is thus not affected
by the grouping of the data since all numbers still are accessible. This division of data is

defined to correspond to a considerably fine granularity of the data.

By decreasing the number of groups of intervals, the data are divided in wider and wider
groups or intervals, for which reason the granularity is made coarser. A coarse
granularity of the data corresponds to a division of the data in significantly wide groups

or intervals.

Since the granularity is made coarser in step 414, the compression of the data sets of the

databases thus results in a coarser definition of the data.

15
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In the case that the needed compression level is larger than or equal to the maximum
compression level of the selected database in step 408, the current method steps
continue with step 410, determining whether or not the current compression level is
smaller than the maximum compression level of the selected database. This step may be
performed by the processing unit 106 and is performed in order to determine whether

the current database can be further compressed or not.

In the case the current compression level is smaller than the maximum compression
level of the selected database, in the case of an affirmative answer to the interrogation in
step 410, the selected database can be further compressed until the maximum
compression level is achieved in step 412, compressing data sets of database by making
the granularity coarser of said data sets until maximum compression of database is

achieved. This step may also be executed in the processing unit 106.

After step 412, and after step 410 in the case the current compression level is
determined to be larger than the maximum compressing level of the selected database,
the subsequent step is the step of obtaining selection of database dependent on the
selected compression policy and the age of the data in the databases, step 404. This step

and the following steps are thus performed until the free space requirement is fulfilled.

In order to further clarify the step of making the granularity coarser of data sets in the
databases and in order to give examples how such a step may be executed, reference is
now made to figures 5a-5d, illustrating examples of how log data may look like at

various compression levels.

Starting with figure Sa, illustrating log data that are uncompressed, four columns are
illustrated showing data in the form of time of start, duration, type of call and direction

of the call. The duration column comprises data in the form of values in minutes.

In figure 5b the log data of figure 5a are now illustrated with the only exception that the

data have been compressed one step to reach higher compression level. This
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compression level is here called compression level 1. It is shown that the time column is

unchanged.

It can be noted that the values of the duration parameter have been given a 16 bit space

of the data repository, which is designed to cover the 384 value of the parameter.

The type parameter is however compressed by representing any voice call by an “07,
any SMS by a “1”, and any other calls by “2”. It is thus required a 2 bit space, to

encompass these three alternatives.

Similarly, the direction parameter is compressed by using 2 bit, letting incoming calls

be represented by a”’0”, outgoing calls by “1”” and other calls by a “2”.

Further compression of the log data according to figure 5a, may result in the
compression level 2. In addition to the compression as performed for figure 5b, the
duration parameter is compressed using 2 bit space, with the following representations,
letting “0-99” =0, “100-199” = 1, “200-299” =2, and “300-399” =3. Also the direction
parameter has been compressed further, now comprising 1 bit with the representations

“in”=0, and “other”=1.

Referring to figure 5d, it is shown that the time is still uncompressed, whereas the
duration parameter now has been given 1 bit with the representations “0-199”=0, “200-

399”=1. The type and direction parameters are compressed as in figure Sc.

The concept of compressing the data according to the embodiments as presented herein,
is to make the granularity coarser of the data upon compression. Uncompressed log data
may be strings or numbers having practically any combination of letters and signs

and/or symbols.
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By introducing a granularity of data, that is a division of data into groups, ranges or
intervals, data can be converted into a representation of an occurrence in said groups,

ranges or intervals.

A singular data value is herewith converted into an occurrence within a range of values,

for which reason the space required for storing the data may be decreased.

Data comprising strings of data may be compressed by converting each string to a
representation of the strings, as indicated in figure 5b in the direction field wherein

a “1” represents “outgoing”, and “0” represents “incoming”.

According to some embodiments the relative frequency of specific strings in data could

serve as basis to representations of said strings in compressed data.

By gradually making the granularity of data coarser by converting at least one of
ordinal, interval and ratio values into values that represent successively larger ranges, a

higher degree of compression level may thus be achieved.

Also, this may be achieved by reducing the number of possible distinct interval classes

for nominal values.

By treating stored data as separate databases dependent of the age of the data, the
databases may be compressed as a response to received new data or as a measure to
secure a certain amount of free space in the data repository storing the databases. The
data will thus be processed differently depending on how old the data is, while still

enabling inspection of the data without having to uncompress it.
The process of compressing data may be repeated until each original data value is

represented by 1 bit that relates to a corresponding value range. This was exemplified in

figures 5a-5d, which was described above.
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As was carlier described above, the method for increasing the efficiency of data storage,
stores the transformed data in intervals, ranges or groups, in a way such that the data is
ready to be retrieved without the need to unpack the data. The idea of unpacking data is

therefore superfluous to retrieve the compressed data.

A lookup table is however required to consult in order to obtain information about what
cach interval, range or group represent. There is thus only a minor extra expense reading
the representations in the intervals, ranges or groups, which corresponds to looking up
the table. However, since looking up in the table only has to be done once when
retrieving data, it is believed that the latency of having to look up what each division

represents, is negligible.

It should also be mentioned that the concept of compressing log data is a lossy
compression, in respect of that details of data may be lost when the data are converted

to representations in intervals, groups or ranges.

The compressing of data may be configurable in a way such that when the age of the
increases, the data may be compressed further until a maximum compression level is
reached and no more compression can be carried out. One reason for not compressing
the data further is that all data values are represented by 1 bit. Another reason may the
introduction of a loss threshold, which sets a maximum acceptable loss of data for each
database. This threshold may thus define an upper limit of the compression level of the

data.

One example of using compression of data in dependence of the age of the data, may be
an automated learning functionality for which batches of data can be processed. A
relevance parameter may be defined, which reflects the weight of the data. New data
have a higher weight than old data, and uncompressed data have a higher weight than
compressed data. As the age of the data is increased the relevance parameter may thus
be decreased. Similarly when data are compressed the relevance parameter may also be

decreased. Data having the highest relevance are thus new uncompressed data.

19



10

15

20

25

WO 2009/095083 PCT/EP2008/051202

The learning functionality may thus be defined to pay more attention to data having a

high relevance, and to pay less attention to data having a low relevance.

It can be pointed out the embodiments as mentioned above represent examples of

embodiments and that these can be varied in many ways.

According to embodiments a distribution analysis can be performed for the data to be
compressed, such that the definition of interval ranges can be defined such that intervals
that have no representation can be avoided. The intervals may preferably be defined

such as that the converted data are spread among the intervals, increasing the usage of

the intervals.

According to further embodiments distribution functions could be used to better and

more space efficient group data in compressed intervals.

The different embodiments are hence non-limiting examples. The scope of the present

invention is only limited by the subsequently following claims.

It can be easily understood that the at least some of the embodiments come with

advantages such as:

Compressed data may be quickly accessible without the need to perform a time
consuming de-compression. An indexed retrieval of stored data information is thus

provided.
The time dependence of the compression enables weighting of data according to age,

such that new data, which often are regarded as more important, are given a higher

relevance, since older data may be compressed harder.
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CLAIMS

A method for increasing the data storage efficiency of at least a first database of
a data repository (114) comprising at least two databases, the method
comprising the steps of:
obtaining information at least related to the age of the databases (steps 212,
402)
selecting at least a first database in dependence of the age of the databases
(step 404), and

compressing at least a first data set of at least the first database by making

the granularity coarser of at least the first data set (steps 412, 414).

The method for increasing the data storage efficiency of a data repository (114),
according to claim 1, wherein the step of selecting comprises selecting at least

the first database according to decreasing age of the databases (step 404).

The method for increasing the data storage efficiency of a data repository (114),
according to claim 1 or 2, wherein the step of obtaining information comprises
obtaining information related to a compression policy (steps 212, 402), wherein
the step of selecting comprises selecting the first database in dependence of the
compressing policy (step 404), and wherein the step of compressing comprises
applying the compression policy for compressing at least the first data set (steps

412, 414).

The method for increasing the data storage efficiency of a data repository (114),
according to any one of claims 1-3, wherein making the granularity coarser of at
least the first data set, comprises converting at least the first data set into one or

more representations of said data set in one or more data dependent intervals.

The method for increasing the data storage efficiency of a data repository,

according to claim 3 or 4, wherein the step of selecting further comprises
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8.

selecting a second data set in dependence of the compression policy (404), and
wherein the step of compressing comprises compressing a second data set by
making the granularity coarser of the second data set in dependence of the

compression policy (steps 412, 414).

The method for increasing the data storage efficiency of a data repository,
according to claim 5, wherein making the granularity coarser of the second data
further comprises converting the second data set into one or more

representations of said data set in one or more data dependent intervals.

The method for increasing the data storage efficiency of a data repository,
according to any one of claims 1-6, further comprising determining the amount of
free space (step 212, 302) in the data repository, and determining to increase the
amount of free space in dependence of a free space requirement of the data

repository (step 214, 304).

A data processing arrangement (100) for increasing the data storage efficiency of
a data repository (114) comprising at least two databases, comprising:
an information obtaining unit (102), arranged to obtain information at least
related to the age of the databases,
a selection unit (104), arranged to select at least a first database according to
decreasing age of the databases, and
a processing unit (106), arranged to compress at least a first data set of at least

the first database by making the granularity coarser of at least the first data set.

The data processing arrangement (100) for increasing the data storage efficiency
according to claim 8, wherein the information obtaining unit (102) further is
arranged to obtain information related to a compression policy, wherein the
selection unit (104) further is arranged to select the first database in dependence
of the compression policy, and wherein the processing unit (106) further is

arranged to apply the compression policy to compress at least the first data set.
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10.

11.

12.

The data processing arrangement (100) for increasing the data storage efficiency
according to claim 8 or 9, wherein the processing unit (106) further is arranged
to convert at least the first data set into one or more representations of said data

set in one or more data dependent intervals.

The data processing arrangement (100) for increasing the data storage efficiency
according to claim 9 or 10, wherein the selection unit (104) further is arranged to
select a second data set in dependence of the compression policy, and wherein
the processing unit (106) further is arranged to compress the second data set by
making the granularity coarser of the second data set in dependence of the
compression policy, by converting the second data set into one or more

representations of the second data set in one or more data dependent intervals.

The data processing arrangement (100) for increasing the data storage efficiency
according to any one of claims 8-11, wherein the processing unit (106) is
arranged to increase the amount of free space in dependence of a free space
requirement of the data repository (114) and the amount of free space in the data

repository (114).
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Call log (No compression)

Fig. 5a

Time Dur. Type Direction
040910:2101 384  Voice all Outgoing
040911:1010 23 Voice all Incoming
040912:0004 0 SMS Incoming
040913:1809 120  Voice call Outgoing

/

Call log (Compression level 1)
Time Dur. Type Direction
040910:2101 384 0 1
040911:1010 23 0 0
040912:0004 0 | 0
040913:1809 120 0 1

Fig. 5b

Call log (Compression level 2)

Time Dur. Type Direction
040910:2101 3 0 1
040911:1010 0 0 0
040912:0004 0 1 0
040913:1809 1 0 1

P Fig. 5¢

Call log (Compression level 3)

Time Dur. Type Direction
040910:2101 1 0 1
040911:1010 0 0 0
040912:0004 0 1 0
040913:1809 0 0 1

Fig. 5d
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