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systems

(57) This disclosure provides a method, a system
and a computer readable medium for transmitting and
processing requests to access data in a cloud database
system by a mobile telecommunication device. The
method includes a telecommunication method for ac-
cessing data in a cloud database system by a mobile
communication device via a digital cellular mobile tele-
communication network. The method comprises a sec-
tion for initiating on said mobile telecommunication de-
vice a request configured to access data organized ac-
cording to a first database schema in said cloud database
system. In another section of the method, the request is
sent from the mobile telecommunication device to the
cloud database system via a first transmission channel
in said digital cellular mobile telecommunication network.
In another section of the method, the request is received
in said cloud database system by an interface to said first
transmission channel. In another section of the method,
the received request is processed in a first database serv-
er node to generate a first data view of a first instance of
the first database schema in the cloud database system.
The processing includes referencing, using a first view
variant, one or more data tables included in the first in-
stance of the first database schema to generate the first
data view according to the request. In another section of
the method, the received request is processed in a sec-
ond database server node to generate a second data
view of a second instance of the first database schema
in the cloud database system. The processing uses a
using a second view variant for referencing one or more
data tables included in the second instance of the first
database schema to generate the second data view ac-

cording to the request. Additionally, a mobile telecom-
munication network management system is disclosed.
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Description

Field of the invention

[0001] Embodiments mainly relate to telecommunica-
tion methods for remote access to cloud-based or virtu-
alized database systems by mobile telecommunication
devices via a digital cellular mobile telecommunication
network.

Background

[0002] Many individuals take benefit from mobile cel-
lular communication technology and social media tech-
nologies to make decisions and to execute transactions
in an instant. Ability for handling real-time data therefore
may be useful to improve systems for telematics and traf-
fic management, systems for electric power distribution,
electronic payment systems, data warehousing, data
mining and any other kind of knowledge extraction sys-
tems. Additionally, real-time data processing may help
to detect fraud at the earliest possible time and to eval-
uate financial or technical risk on spot.
[0003] Especially, billing and/or service charging im-
plementations in cellular telecommunication network in-
frastructure typically are subject to architecturally contra-
dicting requirements. On one hand, cellular networks
may be understood as extremely decentralized imple-
mentations of services and even as the prototype of cloud
architecture per-se. On the other hand, billing and/or
charging of services delivered to a customer across the
decentralized infrastructure requires real-time data con-
solidation. In view thereof, numerous approaches for im-
provement may be found in the prior art.
[0004] Closely related prior art may be found in EP 2
680 558 A1 which discloses a charging system for a tel-
ecommunication system operator. A charging node mod-
ule is located in a first network. The first network is a
telecommunication network being operated by the oper-
ator of the telecommunication system. The charging
node module is configured to receive at least one charg-
ing event for each telecommunication product and serv-
ice provided and to calculate a charging value associated
to the charging event based on charging event details
and on charging configuration data. A charging cloud
module is provided remotely located from the charging
node module. The charging cloud module is implemented
as a cloud computing application delivered over a second
network, separate from the first network. The second net-
work is a network supporting cloud computing applica-
tions. The charging cloud module comprises at least a
storage means storing a database. The database com-
prises charging configuration data required to calculate
charging values of charging events. The charging cloud
module is configured to be accessed through the second
network for updating the charging configuration data, and
a charging link configured to enable communication and
synchronization between the charging node module and

the charging cloud module.
[0005] Another related prior art may be found in profile
and application servers in communication networks as
disclosed in EP 1 517 497 A1, for example. The server
has access interfaces corresponding to respective ac-
cess protocols, and an output interface corresponding to
an output protocol. A database stores a profile including
basic information of each user. The server identifies the
location of user requested information distributed over a
network based on a user profile. The server formats the
identified information based on the access protocol. Ad-
ditionally, a method is disclosed for mapping and trans-
forming requests in a distributed database system.
[0006] The contents of the prior art documents cited
before shall be included into the present disclosure in its
entirety by reference.
[0007] In addition, there is a general tendency towards
database systems in so-called ’cloud’ or ’virtualized’ ar-
chitecture. The underlying reason may be found in that
cloud architecture is considered to have a potential for
yielding numerous advantages versus conventional on-
site computing as, for example, ability for load-balancing,
also commonly referred to as ’cloud elasticity’. Beyond
this, the cloud architecture turns out as the predestinated
platform for interaction with mobile (telecommunication)
devices. This is mainly due to the fact that the cloud ar-
chitecture essentially relies on secure data exchange and
therefore generically incorporates firewall, virtual private
networking and tunneling infrastructure as required for
secure remote access over public media as the internet.
[0008] There are also some challenges to be faced
when integrating cloud database systems with the ’body
portion’ of on-site information technology and data
processing, however. Accordingly, so-called ’cloud con-
nectors’ are provided on the market as front-end systems
to homogenize and streamline data exchange between
the cloud service provider and the client’s on-site data
processing systems. Additionally, the client of a cloud
database system may maintain separate duplicate on-
site data systems for some purpose. For example, the
client may wish to maintain a data system for a first region
separately from a corresponding data system for another
region. Providing a set of data for each of the two data
systems in a centralized data system may be implement-
ed by creating multiple instances of a database schema
for the separate data systems.

SUMMARY

[0009] A ’mobile telecommunication device’ as used
herein shall refer to any kind of portable computing and/or
telecommunication device equipped for wireless access
to any kind of computer and/or telecommunication net-
work. In particular, a ’mobile telecommunication device’
may be a cellular phone, a smartphone, a tablet device
or a similar small-size display equipped mobile telecom-
munication device.
[0010] The term ’cloud’ as used herein shall refer to
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any kind of means and methods for remote and/or shared
data access in computer and/or telecommunication net-
works according to the NIST Definition of Cloud Comput-
ing.
[0011] A first principal embodiment includes a telecom-
munication method for accessing data in a cloud data-
base system by a mobile communication device via a
digital cellular mobile telecommunication network. The
method comprises a section for initiating on said mobile
telecommunication device a request configured to ac-
cess data organized according to a first database sche-
ma in said cloud database system. In another section of
the method, the request is sent from the mobile telecom-
munication device to the cloud database system via a
first transmission channel in said digital cellular mobile
telecommunication network. In another section of the
method, the request is received in said cloud database
system by an interface to said first transmission channel.
In another section of the method, the received request
is processed in a first database server node to generate
a first data view of a first instance of the first database
schema in the cloud database system. The processing
includes referencing, using a first view variant, one or
more data tables in-cluded in the first instance of the first
database schema to generate the first data view accord-
ing to the request. In another section of the method, the
received request is processed in a second database
server node to generate a second data view of a second
instance of the first database schema in the cloud data-
base system. The processing uses a using a second view
variant for referencing one or more data tables included
in the second instance of the first database schema to
generate the second data view according to the request.
[0012] In a more abstract definition the aforementioned
embodiment may be understood as a general method
for sharing data in an interconnected database system.
This general method includes receiving a query config-
ured to retrieve data under a first database schema from
a database system, using the received query to generate
a first data view of a first instance of the first database
schema in the database system, including referencing,
using a first view variant, one or more data tables includ-
ing the first instance of the first database schema to gen-
erate the first data view, and using the received request
to generate a second data view of a second instance of
the first database schema in the database system, in-
cluding referencing, using a second view variant, one or
more data tables including the second instance of the
first database schema to generate the second data view.
[0013] The aforementioned embodiments may include
as a further enhancement to load the request from a re-
mote computing site by means of a cloud connector
and/or a firewall via a second transmission channel in
said digital cellular mobile telecommunication network.
[0014] The aforementioned embodiments may include
as a further alternative or cumulative enhancement to
have said first and said second database server nodes
being identical.

[0015] The aforementioned embodiments may include
as a further alternative or cumulative enhancement to
derive the request from a precompiled request definition
loaded into said mobile telecommunication device via a
second transmission channel in said digital cellular mo-
bile telecommunication network.
[0016] The aforementioned enhancement may inlude
as a further detail to have the second transmission chan-
nel in said digital cellular mobile telecommunication net-
work being performed via SMS or USSD.
[0017] The aforementioned embodiments may include
as a further enhancement to have the first data view and
the second data view being separate data views stored
in an instance of a shared second database schema.
[0018] The aforementioned embodiments may include
as a further alternative or cumulative enhancement to
generate the first result tables from the first data view by
accessing data stored in the one or more data tables in
the first instance of the first database schema, and to
generate the second result tables from the second data
view by accessing data stored in the one or more data
tables in the second instance of the first database sche-
ma.
[0019] The aforementioned embodiments may include
as a further alternative or cumulative enhancement to
store the first view variant in a data table in reference to
the request and the first instance of the first database
schema and to generate the first data view by looking-
up the first view variant in the data table.
[0020] The aforementioned embodiments may include
as a further alternative or cumulative enhancement to
store the second view variant is stored in a data table in
reference to the request and the second instance of the
first database schema and to generate the second data
view includes looking-up the second view variant in the
data table.
[0021] The aforementioned embodiments may include
as a further alternative or cumulative enhancement to
receive a schema defining a third data view and to modify
the third data view based on one of the generated first
data view and the generated second data view.
[0022] The aforementioned enhancement may include
as a further detail to modify the third data view by deter-
mination of a dependence between the third data view
and one of the generated first data view and the gener-
ated second data view based on a look-up in a data table
and to change the schema defining the third data view
to reference one of the generated first data view and the
generated second data view according to the determined
dependence.
[0023] The aforementioned embodiments may include
as a further alternative or cumulative enhancement to
replicate one or more data tables from a first and/or sec-
ond external database into the first and/or second in-
stance of the first database schema before generating
the first and/or second data view.
[0024] The aforementioned embodiments may include
as a further alternative or cumulative enhancement to

3 4 



EP 2 778 968 A1

4

5

10

15

20

25

30

35

40

45

50

55

provide the first database schema (ERP) as to have a
subset of inventory identical to the database schema of
said first and/or second external database.
[0025] The aforementioned enhancement may include
as a further detail to return one of the first view variant
and the second view variant according to the look-up in
the data table.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Example embodiments will become more fully
understood from the detailed description given herein be-
low and the accompanying drawings, wherein like ele-
ments are represented by like reference numerals, which
are given by way of illustration only and thus are not lim-
iting of the example embodiments and wherein:

FIG. 1 illustrates a database system in cloud archi-
tecture in accordance with one or more example em-
bodiments.
FIG. 2A and 2B illustrate mapping tables in accord-
ance with one or more example embodiments.
FIG. 3 illustrates a general process flow for gener-
ating data views in accordance with one or more ex-
ample embodiments.
FIG. 4 illustrates a request manager for generating
data views against multiple instances of a database
schema using the same request in accordance with
one or more example embodiments.
FIG. 5 illustrates mapping an add-on view in accord-
ance with one or more example embodiments.

[0027] It should be noted that these Figures are intend-
ed to illustrate the general characteristics of methods,
structure and/or materials utilized in certain example em-
bodiments and to supplement the written description pro-
vided below. These drawings are not, however, to scale
and may not precisely reflect the precise structural or
performance characteristics of any given embodiment,
and should not be interpreted as defining or limiting the
range of values or properties encompassed by example
embodiments. For example, the relative positioning of
structural elements may be reduced or exaggerated for
clarity. The use of similar or identical reference numbers
in the various drawings is intended to indicate the pres-
ence of a similar or identical element or feature.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0028] While example embodiments may include var-
ious modifications and alternative forms, embodiments
thereof are shown by way of example in the drawings
and will herein be described in detail. It should be under-
stood, however, that there is no intent to limit example
embodiments to the particular forms disclosed, but on
the contrary, example embodiments are to cover all mod-
ifications, equivalents, and alternatives falling within the
scope of the claims. Like numbers refer to like elements

throughout the description of the figures.
[0029] FIG. 1 illustrates a database system in accord-
ance with one or more example embodiments. As shown
in FIG. 1 a database system 100 in accordance with em-
bodiments of the present disclosure. The database sys-
tem 100 may include a database 102. One or more da-
tabase schema instances ("database schemas") 104a,
104b may be defined in the database system 100. A re-
quest manager 106 may be provided to allow a user of
a mobile telecommunication device 16 to remotely query
the received request 108 to generate reports, result ta-
bles, and other output 110a, 110b to be displayed on the
mobile telecommunication device 16, for example. The
database system 100 may be provided in cloud architec-
ture as defined before. For the sake of simplification, how-
ever, no details on the cloud architecture have been in-
corporated into the drawing. Functional elements have
been arranged in schematic block structure instead. It
should be understood that in a real world application, the
functional elements of the database system 100 may be
distributed onto a number of interconnected data
processing sites and/or server nodes of the cloud pro-
vider. This, however, is not shown in the drawing.
[0030] In an embodiment, the database system 100
may be connected to a number of on-site client operated
data systems 10 and 12 by means of a network 20. The
network 20 may be a public access data communication
network as, for example, the internet. The term ’on-site’
shall be used for making clearer distinction to data
processing being performed in the cloud database sys-
tem 100. This merely reflects a typical practical situation
wherein the cloud system is operated by a cloud provider
whereas the on-site data processing system is operated
by or on behalf of the client directly. In an embodiment,
an network 20 based data link between the database
system 100 and the on-site data systems 10, 12 may
include an on-site data processing frontend system 18,
commonly referred to as a ’cloud connector’. In an em-
bodiment, the cloud connector 18 may be configured to
provide a well-defined abstract interface versus data-
base system 100. The cloud connector 18 may be con-
nected to the on-site data systems 10, 12 by means of a
real private networking infrastructure. In an embodiment,
network 20 based data communication of the cloud con-
nector 18 may be routed over a firewall 24 for security
reasons. In the same way, another firewall 22 may be
provided to protect the database system 100 against ma-
licious attempts to internal services and resources. In an
embodiment, there may be a data tunnel 26 or virtual
private network between both firewalls 22, 24 to protect
data communication between the database system 100
and the cloud connector 18 from eavesdropping and any
kind of manipulation. In the exemplary situation, the on-
site data systems 10, 12 may be provided for performing
distributed or decentralized collection and/or basic
processing of real-world transaction data whereas the
cloud database system 100 may provide the client with
applications and services for centralized and consolidat-
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ed high-performance data-mining or data-warehousing
based on the distributed real-world transaction data or
intermediate data derived therefrom. Accordingly, the fig-
ure illustrates a configuration where the database system
100 is provided to enhance the existing on-site data sys-
tems 10, 12. Portions of the data systems 10, 12 may be
migrated over, or in some situations replicated, to the
database system 100. As data continues to be generated
from the various real-world transactions 14, the data may
continue to feed into the on-site data systems 10, 12. For
the data that has been migrated or replicated, data from
the real-world operations 14 may feed into the database
system 100. For example, the data may be stored in da-
tabase schemas 104a, 104b which may represent por-
tions of respective data systems 10, 12 that have been
migrated to the database system 100.
[0031] In an embodiment, the database system 100
may be configured to allow a user accessing data-mining
or data-warehousing applications by means of a mobile
telecommunication device 16 as, for example a smart-
phone or tablet. Data communication between the mobile
telecommunication device 16 and the database system
100 may be performed by network 20 via a digital cellular
mobile telecommunication link 30 as, for example, LTE,
UMTS, GPRS. In some embodiments, the mobile tele-
communication device 16 may be configured for access-
ing the on-site data processing of the client and/or the
database system 100 of the cloud provider. In embodi-
ments, access may be routed through firewall 22 and/or
firewall 24 for security reasons. In more elaborated em-
bodiments, the client may provide precompiled request
definitions to support the mobile telecommunication de-
vice 16 user in querying the cloud database system 100.
For example, the client may provide precompiled request
definitions to allow the user of the mobile telecommuni-
cation device 16 to retrieve data contained in database
schemas 104a, 104b in a specific structure or layout. In
some embodiments, the mobile telecommunication de-
vice 16 user may retrieve such request 108 from an on-
site server 28 via the cloud connector 108 and the firewall
22. In some embodiments, the request 108 may be sent
from the mobile telecommunication device 16 to the re-
quest manager 106 of the cloud database system 100.
In some embodiments, the request manager 106 may
receive the request 108 and, using the received request
108, processing the request to extract data (e.g., result
tables 110a) from a database schema (e.g., 104a).
[0032] As is conventionally understood, a "database
schema" is a machine readable specification that defines
an organization of data in a database. For example, the
data may be organized into a set of data tables that are
called out in the specification. Each data table may have
table fields, field attributes, and so on which are stored
in the specification. The specification may be stored in
the database itself or in an external file and may be called
a data dictionary.
[0033] A user may create an "instance" of a database
schema in a database. For example, when a database

schema has been instantiated, the database system 100
may create instances of the data tables defined in the
database schema; e.g., by creating a set of data files in
the database system. The data table instances may then
be populated with actual data in accordance with the or-
ganizational scheme defined by the database schema.
[0034] In most contexts, the term "database schema"
may be understood to refer to an "instance" of the data-
base schema, because in most cases one speaks of spe-
cific instances of a database schema rather than the data
organization itself. For example, 104a, 104b in FIG. 1
represent instances of a database schema. Accordingly,
the phrase "database schema" will be understood as re-
ferring to instances of the database schema rather than
referring to the organization of the data. If "database
schema" is intended to refer to the organization of the
data itself, that intention will be made explicit.
[0035] Multiple instances of the same database sche-
ma may be created in a database system. An example
of how this can happen may be provided by the config-
uration shown in FIG. 1. Suppose, for example, the client
uses a specific system to manage the real-world trans-
action data among its various locations, and that the client
has deployed a copy of the system in the first region as
the data system 10 and another copy in a second region
as the data system 12. Suppose further that the client
has migrated its data from each data system 10, 12 to
the database system 100. For some reasons it may be
desired to keep the data in the first region separate from
the data in the second region. To do this, the client may
define a database schema in the database system 100
which duplicates the data organization that is used to
store data in the data systems 10 and 12. Accordingly,
the client may create a first instance 104a of the database
schema for the data in the first region by migrating or
replicating the data from data system 10 into the first
instance. The client may also create a second instance
104b of the database schema for data in the second re-
gion by migrating or replicating the data from data system
12 into the second instance. In such situation, the data-
base schemas 104a, 104b represent multiple instances
of the same (common) database schema. This common
database schema may be identical to the database sche-
ma of the database in data system 10 and/or the data-
base in data system 12, if present. However, this is not
necessary. In general, only a subset of the inventory in
the database schema instances 104a, 104b needs to be
identical to the inventory of the data systems 10 and/or
12, respective.
[0036] Continuing with FIG. 1, in accordance with prin-
ciples of the present invention, the request manager 106
may generate separate data views for each of the multiple
instances 104a, 140b of the database schema using the
same request. For example, the request manager 106
may use request 108 in a first data view (not shown) to
allow a mobile telecommunication device 16 user to gen-
erate reports and other output tables 110a from data con-
tained in database schema 104a using the first data view.
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The request manager 106 may use the same request
108 in a second data view (not shown) to allow the same
or another mobile telecommunication device 16 user to
generate other output 110b from data contained in data-
base schema 104b using the second data view. This as-
pect of the present disclosure will be discussed in more
detail below.
[0037] FIG. 2A and 2B illustrate mapping tables in ac-
cordance with one or more example embodiments. As
shown in FIG. 2A, mapping table 205 includes four col-
umns. The four columns are content package 210, view
variant 215, authoring schema 220, and physical schema
225. Mapping table 205 may be configured to map view
variants to different sets of views accessing different
schemes. A view variant may be used to uniquely identify
content packages. Mapping table 205 allows schema
mapping on content package level such that each content
package may have a different schema mapping. A con-
tent package may or may not have the same schema. A
content package may or may not have the same physical
schema.
[0038] For example, the first two rows of mapping table
205 include view variant, ERP_1 and ERP_2 respective-
ly. Each view variant is associated with a same content
package Ven1.Pkg1.Comp1. The content package may
be associated with a vendor, a package name, and a
component name. However, each view variant is asso-
ciated with a different physical (e.g., database) schema,
ERP1 and ERP2 respectively. As shown in FIG. 1, this
scenario may occur if the client uses a specific system
to manage the flow of information among its various lo-
cations, and that the client has deployed a copy of the
specific system in, for example, the first region as data
system 10 and another copy in the second region as data
system 12.
[0039] Utilizing mapping table 205, view variants may
be configured by administrators of a system and may be
used to get different sets of views accessing different
schemes. System administrators may specify how many
different variants of the views the system administrator
needs and the possibility exists to specify how the sche-
ma mapping of each of the specified variants shall be
configured. In the scenario above the system adminis-
trator may specify to have two view variants and would
specify that one view variant is accessing physical sche-
ma ERP1 and the other accessing physical schema
ERP2.
[0040] Schema mapping is considered when database
catalog objects are generated based on the modeled ob-
jects in the content packages. When catalog objects are
generated an extended schema mapping with variants
is taken into account. The extended schema mapping
with variants may create one catalog object per view var-
iant created. Each catalog object (per view variant) con-
sidering the corresponding schema mapping from an au-
thoring schema to a physical schema.
[0041] Further, views (hereinafter called calling views
for clarity) based on views for which there are different

view variants (e.g., ERP_1 and ERP_2 shown in mapping
table 205) (hereinafter called mapped views for clarity)
may specify which of the view variants the calling views
call. With one view variant there is no confusion as to
which mapped view a calling view refers to. However, if
more than one mapped view exists for a given content
package, a calling view may refer to an incorrect mapped
view. Therefore another mapping table 250 is defined.
[0042] As shown in FIG. 2B, mapping table 250 in-
cludes four columns. The four columns are calling pack-
age 255, calling package view variant 260, called pack-
age 265, and called package view variant 270. Mapping
table 250 may be configured to map a calling view correct
mapped view. For example, a ’HCM’ named component
of a content package may include a calling view that calls
an ’ERP’ named component (e.g., mapped view). Map-
ping table 250 accordingly shows view variant HCM_1
mapped to view variant ERP_1.
[0043] Utilizing mapping table 250, view variants may
be configured by administrators of a system and may be
used to map calling views to mapped views. In the sce-
nario above the system administrator may specify to have
a calling view refer to the correct mapped view if two or
more view variants could have been referred to by the
calling view.
[0044] FIG. 3 illustrates a general process flow for gen-
erating data views in accordance with one or more ex-
ample embodiments. As shown in FIG. 3, a general work-
flow in database system 100 according to example em-
bodiments is shown. The workflow may begin in a proc-
ess block 302, where the database system 100 receives
a request 108 relative to the database 102. In some em-
bodiments, the request 108 may contain data descriptive
to a certain database operation, as for example a SQL
statement or, more particular, a SQL query (e.g., JOIN,
SELECT, AVERAGE, etc.) to be performed on data ta-
bles and table fields including a given database schema.
Alternatively, the request 108 may be of the RPC type
as, for example XML-RPC or SOAP.
[0045] In accordance with example embodiments, the
request 108 may relate to any instance of the database
schema from among multiple instances. For example, in
a process block 304, a user may select an instance (e.g.,
104a) of the database schema to be the target of the
request; for example, by specifying the name of the in-
stance. In some embodiments, a user interface may dis-
play a list of database schema instances to choose from.
[0046] Upon selection of instance of the database
schema from among multiple instances, the instance
may be mapped to database schema using a view vari-
ant. For example, in a process block 304, the request
manager 106 may refer to (e.g., utilizing a look-up or
query) mapping table 205 to determine the view variant
for the database schema. For example, if the user se-
lected an instance of the database schema associated
with content package Ven1.Pkg1.Comp1 and physical
schema ERP1, the request manager 106 may determine
the view variant as ERP_1. A resultant schema mapping
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for a data table named table1 may be "ERP_1/
Ven1.Pkg1.Comp1/table1".
[0047] In a process block 308, the request manager
106 may generate a data view 310a using the request
108 received in process block 302. The data view 310a
may then be queried by the user. For example, in step
322, one or more queries (e.g., SELECT) may be re-
ceived from the user and in step 324 results 110a from
the query may be output to the user; e.g., on a display,
printed out, and so on. A data view contains the informa-
tion which specifies a "view" (e.g., tables, graphs, reports,
etc.) of stored data. A data view specifies which tables
to access, which fields of these tables, etc. The data view
may be accessed via an SQL select statement to return
data, for example, in a data table referred to as a "result
table". The result table may be presented to the user, for
example, on a display. A data view is typically persisted
(e.g., stored in a data store), while result tables are typ-
ically transient (e.g., displayed on a monitor), but may be
printed (e.g., reports).
[0048] Another user may want to model another in-
stance of the database schema using the same request
108. Accordingly, in a process block 306, the other user
may select another database schema (e.g., 104b) to be
modeled. Upon selection of another instance of the da-
tabase schema, the instance may be mapped to the da-
tabase schema using another view variant. For example,
in a process block 305, the request manager 106 may
refer to (e.g., utilizing a look-up or query) mapping table
205 to determine the view variant for the database sche-
ma. For example, if the user selected an instance of the
database schema associated with content package
Ven1.Pkg1.Comp1 and physical schema ERP2, the re-
quest manager 106 may determine the view variant as
ERP_2. A resultant schema mapping for a data table
named table1 may be
"ERP_2/Ven1.Pkg1.Comp1/table1".
[0049] Process block 308 may be invoked to cause the
request manager 106 to generate a second data view
310b using the request 108 received in process block
302. The user may then query the second data view 310b
(in a step 332) to produce various output 110b (in a step
334).
[0050] FIG. 4 illustrates a request manager for gener-
ating data views against multiple instances of a database
schema using the same request in accordance with one
or more example embodiments. As shown in FIG. 4, in
some embodiments, the request manager 106 may in-
clude a schema mapping module 402, a data view gen-
erator 406, and a database schema 404. The request
108 may designate a specific instance of a database
schema (e.g., 104a) in the database system 100. When
the request manager 106 receives the request 108, the
schema mapping module 402 may map the received re-
quest as mapped request 408 and associate the received
mapped request 408 with the designated database sche-
ma 104a.
[0051] In accordance with example embodiments, the

schema mapping module 402 may map another view
408’ of the received request 108 and associate this view
408’ with another instance of the database schema (e.g.,
104b). For example, as described above with reference
to FIGS. 2A and 3, an instance of the database schema
associated with content package Ven1.Pkg1.Comp1 and
physical schema ERP1, the request manager 106 may
determine the view variant as ERP_1 and an instance of
the database schema associated with content package
Ven1.Pkg1.Comp1 and physical schema ERP2, the re-
quest manager 106 may determine the view variant as
ERP_2.
[0052] For example, the mapped request 408 may re-
fer to data tables in database schema 104a as the source
of data for the request differently than the data tables in
database schema 104b. Accordingly, mapped request
408’ may be mapped such that that the corresponding
data tables in database schema 104b are referred to dif-
ferently than the corresponding data tables in database
schema 104a. For example, the names of the data tables
in database schema 104a are the same as the names of
the data tables in database schema 104b. However, the
full technical name of a data table in a given database
schema includes the name of the database schema to
which the data table belongs; e.g., SCHEMA1.TABLE1
may be the full technical name of TABLE1 in database
schema SCHEMA1. Accessing a data table requires the
full technical name. Therefore according to example em-
bodiments, the full technical name may be modified ac-
cording to the mapping (e.g., based on the mapping in
table 205); hence "Select From
ERP_1.SCHEMA1.TABLE1 ..." or "Select From
ERP_2.SCHEMA1.TABLE1 ...".
[0053] The data view generator 406 may receive a ref-
erence to the mapped request 408 and generate a data
view 410a which references data tables in the associated
database schema 104a. Likewise, the data view gener-
ator 406 may receive a reference to the mapped request
408’ and generate a data view 410b which references
data tables in the associated database schema 104b.
[0054] In some embodiments, the data views 410a,
410b may be persisted in a database schema. Referring
to FIG. 4, for example, a database schema 404 may store
data view 410a. A user may execute the data view 410a
to produce result tables 110a from data referenced in
database schema 104a. Likewise, the database schema
404 may store data view 410b, and a user may execute
data view 410b to produce output 110b from data refer-
enced in database schema 104b.
[0055] Since the mapped request 408 uses data from
database schema 104a and mapped request 408’ uses
data from database schema 104b, the data contained in
respective result tables 110a, 110b generated by exe-
cuting respective the data views 410a, 410b are likely to
be different. However, because the mapped request 408’
and the mapped request 408 share the same authoring
schema, the names of the data views 410a and 410b will
be identical. For example, if the mapped request 408
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specifies a data view called ViewOnTotalItems, then the
data view 410a will use the name ViewOnTotalItems and
data view 410b would also use the name ViewOnTotal-
Items, thus creating a naming conflict.
[0056] According to example embodiments, the meth-
od described above may further include receiving a sche-
ma defining a third data view, and modifying the third
data view based on one of the generated first data view
and the generated second data view. Modifying the third
data view may include determining a dependence be-
tween the third data view and one of the generated first
data view and the generated second data view based on
a look-up in a data table, and changing the schema de-
fining the third data view to reference one of the gener-
ated first data view and the generated second data view
based on the determined dependence.
[0057] FIG. 5 illustrates mapping an add-on view in
accordance with one or more example embodiments. As
shown in FIG. 5, mapping an add-on view may include
an add-on view block, the request manager 106 (includ-
ing the schema mapping module 402 and the data view
generator 406), a data view 506, a data view 510, a sche-
ma 1 and a schema 2. As discussed above, calling views
may be based on mapped views; FIG. 5 illustrates add-
on view 502 as a calling view and one of data view 506
and data view 510 being a mapped view. The schema
mapping module 402 may utilize table 250 to map add-
on view 502 to one of data view 506 and data view 510.
For example, if table 250 indicates add-on view 502 as
referencing data view 506, schema 508 may be the re-
sultant schema. On the other hand, if table 250 indicates
add-on view 502 as referencing data view 510, schema
512 may be the resultant schema.
[0058] Continuing the two examples above, the full
technical name of a data view in a given database sche-
ma includes the name of the database schema to which
the data view belongs; e.g., SCHEMA1.VIEW1 (or Vie-
wOnTotalItems) may be the full technical name of VIEW1
(or ViewOnTotalItems) in database schema SCHEMA1.
Accessing a data view requires the full technical name.
Therefore, according to example embodiments, the full
technical name may be modified according to the map-
ping (e.g., based on the mapping in table 250); hence a
query snippet may read as "Select From
ERP_1.SCHEMA1.VIEW1 ... " or "Select From
ERP_2.SCHEMA1.VIEW1 ..." and, Select From
ERP_1.SCHEMA1.ViewOnTotalItems ..." or Select
From ERP_2.SCHEMA1.ViewOnTotalItems...".
[0059] Accordingly, if no view variants are introduced
the schema mapping module 402 will not acquire and
append a prefix to the technical name of the add-on view.
However, for each dependency, specifying (e.g., utilizing
table 250) which of the view variants are relevant for each
calling package may link the corresponding mapped view
to the calling view.
[0060] Some of the above example embodiments are
described as processes or methods depicted as flow-
charts. Although the flowcharts describe the operations

as sequential processes, many of the operations may be
performed in parallel, concurrently or simultaneously. In
addition, the order of operations may be re-arranged. The
processes may be terminated when their operations are
completed, but may also have additional steps not in-
cluded in the figure. The processes may correspond to
methods, functions, procedures, subroutines, subpro-
grams, etc.
[0061] Methods discussed above, some of which are
illustrated by the flow charts, may be implemented by
hardware, software, firmware, middleware, microcode,
hardware description languages, or any combination
thereof. When implemented in software, firmware, mid-
dleware or microcode, the program code or code seg-
ments to perform the necessary tasks may be stored in
a machine or computer readable medium such as a stor-
age medium. A processor(s) may perform the necessary
tasks.
[0062] Specific structural and functional details dis-
closed herein are merely representative for purposes of
describing example embodiments. Example embodi-
ments, however, be embodied in many alternate forms
and should not be construed as limited to only the em-
bodiments set forth herein.
[0063] It will be understood that, although the terms
first, second, etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one el-
ement from another. For example, a first element could
be termed a second element, and, similarly, a second
element could be termed a first element, without depart-
ing from the scope of example embodiments. As used
herein, the term "and/or" includes any and all combina-
tions of one or more of the associated listed items.
[0064] It will be understood that when an element is
referred to as being "connected" or "coupled" to another
element, it can be directly connected or coupled to the
other element or intervening elements may be present.
In contrast, when an element is referred to as being "di-
rectly connected" or "directly coupled" to another ele-
ment, there are no intervening elements present. Other
words used to describe the relationship between ele-
ments should be interpreted in a like fashion (e.g., "be-
tween" versus "directly between," "adjacent" versus "di-
rectly adjacent," etc.).
[0065] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of example embodiments. As used
herein, the singular forms "a," "an" and "the" are intended
to include the plural forms as well, unless the context
clearly indicates otherwise. It will be further understood
that the terms "comprises," "comprising," "includes"
and/or "including," when used herein, specify the pres-
ence of stated features, integers, steps, operations, ele-
ments and/or components, but do not preclude the pres-
ence or addition of one or more other features, integers,
steps, operations, elements, components and/or groups
thereof.
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[0066] It should also be noted that in some alternative
implementations, the functions/acts noted may occur out
of the order noted in the figures. For example, two figures
shown in succession may in fact be executed concur-
rently or may sometimes be executed in the reverse or-
der, depending upon the functionality/acts involved.
[0067] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which example embodiments belong. It
will be further understood that terms, e.g., those defined
in commonly used dictionaries, should be interpreted as
having a meaning that is consistent with their meaning
in the context of the relevant art and will not be interpreted
in an idealized or overly formal sense unless expressly
so defined herein.
[0068] Portions of the above example embodiments
and corresponding detailed description are presented in
terms of software, or algorithms and symbolic represen-
tations of operation on data bits within a computer mem-
ory. These descriptions and representations are the ones
by which those of ordinary skill in the art effectively con-
vey the substance of their work to others of ordinary skill
in the art. An algorithm, as the term is used here, and as
it is used generally, is conceived to be a self-consistent
sequence of steps leading to a desired result. The steps
are those requiring physical manipulations of physical
quantities. Usually, though not necessarily, these quan-
tities take the form of optical, electrical, or magnetic sig-
nals capable of being stored, transferred, combined,
compared, and otherwise manipulated. It has proven
convenient at times, principally for reasons of common
usage, to refer to these signals as bits, values, elements,
symbols, characters, terms, numbers, or the like.
[0069] In the above illustrative embodiments, refer-
ence to acts and symbolic representations of operations
(e.g., in the form of flowcharts) that may be implemented
as program modules or functional processes include rou-
tines, programs, objects, components, data structures,
etc., that perform particular tasks or implement particular
abstract data types and may be described and/or imple-
mented using existing hardware at existing structural el-
ements. Such existing hardware may include one or more
Central Processing Units (CPUs), digital signal proces-
sors (DSPs), application-specific-integrated-circuits,
field programmable gate arrays (FPGAs) computers or
the like.
[0070] Elements described herein as communicating
with one another are directly or indirectly capable of com-
municating over any number of different systems for
transferring data, including but not limited to shared
memory communication, a local area network, a wide
area network, a telephone network, a cellular network, a
fiber-optic network, a satellite network, an infrared net-
work, a radio frequency network, and any other type of
network that may be used to transmit information be-
tween devices. Moreover, communication between sys-
tems may proceed over any one or more transmission

protocols that are or become known, such as Asynchro-
nous Transfer Mode (ATM), Internet Protocol (IP), Hy-
pertext Transfer Protocol (HTTP) and Wireless Applica-
tion Protocol (WAP).
[0071] It should be borne in mind, however, that all of
these and similar terms are to be associated with the
appropriate physical quantities and are merely conven-
ient labels applied to these quantities. Unless specifically
stated otherwise, or as is apparent from the discussion,
terms such as "processing" or "computing" or "calculat-
ing" or "determining" of "displaying" or the like, refer to
the action and processes of a computer system, or similar
electronic computing device, that manipulates and trans-
forms data represented as physical, electronic quantities
within the computer system’s registers and memories in-
to other data similarly represented as physical quantities
within the computer system memories or registers or oth-
er such information storage, transmission or display de-
vices.
[0072] Note also that the software implemented as-
pects of the example embodiments are typically encoded
on some form of program storage medium or implement-
ed over some type of transmission medium. The program
storage medium may be magnetic (e.g., a floppy disk or
a hard drive) or optical (e.g., a compact disk read only
memory, or "CD ROM"), and may be read only or random
access. Similarly, the transmission medium may be twist-
ed wire pairs, coaxial cable, optical fiber, or some other
suitable transmission medium known to the art. The ex-
ample embodiments not limited by these aspects of any
given implementation.
[0073] Lastly, it should also be noted that whilst the
accompanying claims set out particular combinations of
features described herein, the scope of the present dis-
closure is not limited to the particular combinations here-
after claimed, but instead extends to encompass any
combination of features or embodiments herein dis-
closed irrespective of whether or not that particular com-
bination has been specifically enumerated in the accom-
panying claims at this time.

Claims

1. A telecommunication method for accessing data in
a cloud database system (100) by a mobile commu-
nication device (16) via a digital cellular mobile tel-
ecommunication network (20), said method compris-
ing:

initiate on said mobile telecommunication de-
vice (16) a request (108) configured to access
data organized according to a first database
schema (ERP) in said cloud database system
(100);
sending said request (108) from said mobile tel-
ecommunication device (16) to said cloud data-
base system (100) via a first transmission chan-
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nel (28) in said digital cellular mobile telecom-
munication network (20);
receiving said request (108) in said cloud data-
base system (100) by an interface to said first
transmission channel (28);
using, in a first database server node, the re-
ceived request (108) to generate a first data view
(110a) of a first instance (ERP1; 104a) of the
first database schema (ERP) in the cloud data-
base system (100), including referencing, using
a first view variant (310a, 410a, 506), one or
more data tables included in the first instance
(104a) of the first database schema (ERP) to
generate the first data view (110a); and
using, in a second database server node, the
received request (108) to generate a second da-
ta view (110b) of a second instance (ERP2;
104b) of the first database schema (ERP) in the
cloud database system (100), including refer-
encing, using a second view variant (310b,
410b, 510), one or more data tables included in
the second instance (104b) of the first database
schema (ERP) to generate the second data view
(110b).

2. The method of claim 1, wherein said request (108)
is loaded from a remote computing site (28) by
means of a cloud connector (18) and/or a firewall
(22) via a second transmission channel in said digital
cellular mobile telecommunication network (20).

3. The method of claim 1 or 2, wherein said first and
said second database server node being identical.

4. The method of any preceding claim, wherein the re-
quest (108) being derived from a precompiled re-
quest definition loaded into said mobile telecommu-
nication device (16) via a second transmission chan-
nel (28) in said digital cellular mobile telecommuni-
cation network (20).

5. The method of claim 4, wherein said second trans-
mission channel (28) in said digital cellular mobile
telecommunication network (20) being SMS or
USSD.

6. The method of any preceding claim, wherein the first
data view (410a) and the second data view (410b)
are separate data views stored in an instance (404)
of a second database schema (V1_Sch1, V2_Sch1).

7. The method of any preceding claim, wherein
first result tables (110a) are generated from the first
data view by accessing data stored in the one or
more data tables in the first instance (104a) of the
first database schema (ERP), and
second result tables (110b) are generated from the
second data view by accessing data stored in the

one or more data tables in the second instance
(104b) of the first database schema (ERP).

8. The method of any preceding claim, wherein
the first view variant (ERP_1) is stored in a data table
(205) in reference to the mapped request and the
first instance (ERP1) of the first database schema
(ERP), and
generating the first data view includes looking-up the
first view variant (ERP_1) in the data table (205).

9. The method of any preceding claim, wherein
the second view variant is stored in a data table (205)
in reference to the mapped request and the second
instance (ERP_2) of the first database schema
(ERP), and
generating the second data view includes looking-
up the second view variant (ERP_2) in the data table
(205).

10. The method of any preceding claim, further compris-
ing:

receiving a schema defining a third data view
(502); and
modifying the third data view (502) based on one
of the generated first data view (506) and the
generated second data view (510).

11. The method of claim 10, wherein modifying the third
data view (502) includes:

determining a dependence between the third
data view (502) and one of the generated first
data view (506) and the generated second data
view (510) based on a look-up in a data table
(250); and
changing the schema defining the third data
view (502) to reference one of the generated
first data view (506) and the generated second
data view (510) based on the determined de-
pendence.

12. The method of claim 11, wherein the look-up in the
data table (250) returns one of the first view variant
(ERP_1; 506) and the second view variant (ERP_2;
510).

13. The method of any preceding claim, further compris-
ing:

replicating one or more data tables from a first
and/or second external database (10, 12) into
the first and/or second instance (104a, 104b) of
the first database schema (ERP) before gener-
ating the first and/or second data view (110a,
110b).
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14. The method of claim 13, wherein the database sche-
ma of said first and/or second external database (10,
12) has a database schema defining a subset of in-
ventory identical to the first database schema (ERP).

15. A mobile telecommunication network management
system, comprising a network (20), said network (20)
having a digital cellular telecommunication network
link (28), and a database system (100), said mobile
telecommunication network management system
being configured (100) to perform a method accord-
ing to any preceding claim.

16. A non-transitory computer-readable storage medi-
um having stored thereon computer executable pro-
gram code which, when executed on a processor in
a mobile telecommunication network management
system according to the preamble of claim 15, caus-
es said mobile telecommunication network manage-
ment system to perform a method according to an-
yone of claims 1 to 14.

Amended claims in accordance with Rule 137(2)
EPC.

1. A telecommunication method for accessing data
in a cloud database system (100) by a mobile com-
munication device (16) via a digital cellular mobile
telecommunication network (20), said method com-
prising:

initiate on said mobile telecommunication de-
vice (16) a request (108) configured to access
data organized according to a first database
schema (ERP) in said cloud database system
(100);
sending said request (108) from said mobile tel-
ecommunication device (16) to said cloud data-
base system (100) via a first transmission chan-
nel (28) in said digital cellular mobile telecom-
munication network (20);
receiving said request (108) in said cloud data-
base system (100) by an interface to said first
transmission channel (28);
using, in a first database server node, the re-
ceived request (108) to generate a first data view
(110a) of a first instance (ERP1; 104a) of the
first database schema (ERP) in the cloud data-
base system (100), including referencing, look-
ing-up a first view variant (310a, 410a, 506;
ERP_1) being stored in a data table (205) in ref-
erence to the mapped request and the first in-
stance (ERP1) of the first database schema
(ERP), one or more data tables included in the
first instance (104a) of the first database schema
(ERP) to generate the first data view (110a); and
using, in a second database server node, the

received request (108) to generate a second da-
ta view (110b) of a second instance (ERP2;
104b) of the first database schema (ERP) in the
cloud database system (100), including refer-
encing, looking-up a second view variant (310b,
410b, 510; ERP_2) being stored in a data table
(205) in reference to the mapped request and
the second instance (ERP_2) of the first data-
base schema (ERP), one or more data tables
included in the second instance (104b) of the
first database schema (ERP) to generate the
second data view (110b);
receiving a schema defining a third data view
(502); and
modifying the third data view (502) based on one
of the generated first data view (506) and the
generated second data view (510) wherein mod-
ifying the third data view (502) includes:
determining a dependence between the third
data view (502) and one of the generated first
data view (506) and the generated second data
view (510) based on a look-up in a data table
(250) to return one of the first view variant
(ERP_1; 506) and the second view variant
(ERP_2; 510); and
changing the schema defining the third data
view (502) to reference one of the generated
first data view (506) and the generated second
data view (510) based on the determined de-
pendence.

2. The method of claim 1, wherein said request (108)
is loaded from a remote computing site (28) by
means of a cloud connector (18) and/or a firewall
(22) via a second transmission channel in said digital
cellular mobile telecommunication network (20).

3. The method of claim 1 or 2, wherein said first and
said second database server node being identical.

4. The method of any preceding claim, wherein the
request (108) being derived from a precompiled re-
quest definition loaded into said mobile telecommu-
nication device (16) via a second transmission chan-
nel (28) in said digital cellular mobile telecommuni-
cation network (20).

5. The method of claim 4, wherein said second trans-
mission channel (28) in said digital cellular mobile
telecommunication network (20) being SMS or
USSD.

6. The method of any preceding claim, wherein the
first data view (410a) and the second data view
(410b) are separate data views stored in an instance
(404) of a second database schema (V1_Sch1,
V2_Sch1).
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7. The method of any preceding claim, wherein
first result tables (110a) are generated from the first
data view by accessing data stored in the one or
more data tables in the first instance (104a) of the
first database schema (ERP), and
second result tables (110b) are generated from the
second data view by accessing data stored in the
one or more data tables in the second instance
(104b) of the first database schema (ERP).

8. The method of any preceding claim, further com-
prising:

replicating one or more data tables from a first
and/or second external database (10, 12) into
the first and/or second instance (104a, 104b) of
the first database schema (ERP) before gener-
ating the first and/or second data view (110a,
110b).

9. The method of claim 8, wherein the database
schema of said first and/or second external database
(10, 12) has a database schema defining a subset
of inventory identical to the first database schema
(ERP).

10. A mobile telecommunication network manage-
ment system, comprising a network (20), said net-
work (20) having a digital cellular telecommunication
network link (28), and a database system (100), said
mobile telecommunication network management
system being configured (100) to perform a method
according to any preceding claim.

11. A non-transitory computer-readable storage me-
dium having stored thereon computer executable
program code which, when executed on a processor
in a mo-bile telecommunication network manage-
ment system according to the preamble of claim 15,
causes said mobile telecommunication network
management system to perform a method according
to anyone of claims 1 to 10.
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