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Description

Technical Field

[0001] Aspects of the present invention relate to a
method of generating a virtual software platform based
on a component model, and a method of validating a
software platform architecture using the platform, and
more particularly, to a method and apparatus by which
in order to validate the platform architecture of a software
product being developed based on a component model,
a virtual platform is generated before direct internal im-
plementation of a code, and by using the virtual platform,
integrity and reliability of component model design infor-
mation can be validated.

Background Art

[0002] In software development, a design stage is a
process in which detailed operations to be implemented
in an implementation stage are identified and a structure
in which a variety of elements are mutually linked using
an appropriate method is confirmed in advance, thereby
aiding quick and faultless development. As software
packages increase in size and complexity, the desire for
securing better speed and accuracy through an automat-
ed system in this design stage increases.
[0003] In the field of embedded software (such as con-
sumer electronics (CE) software), fusing and mixing of
operations and coupling of new operations frequently oc-
cur. Furthermore, according to market trends, fast ship-
ment may be requested and a mass production system
may be needed. Accordingly, small errors in design and
implementation of software should be accurately detect-
ed and corrected. In particular, once the implementation
is completed, test ing costs rapidly increase. Accordingly,
the present concept of test ing is evolving to include val-
idating software in advance in a requirement analysis
and design stage , thereby minimizing occurrences of
error s in the following stages.
[0004] A software product line (SPL) system to effec-
tively support development of multiple products based
on reusability and variability in CE software development
uses a method capable of performing automation of val-
idation of a platform itself and implementation based on
design information.
[0005] In general, software is developed as a complet-
ed product through a sequence of requirement analysis,
design, implementation, test, and distribution stages.
Whether software is implemented in accordance with a
design is confirmed through generating a test case in a
test stage. According to conventional technology, the test
stage that is regarded as the final stage of software de-
velopment is performed after being broadly divided into
such categories as a unit test for each unit operation, an
integration test in which all unit operations of a whole
system are linked, and a system test for performance
and non-operational items. That is, in order to test a soft-

ware code whose implementation development is com-
pleted, such tests as the unit test, integration test, and
system test for the software code are performed along
with the correcti on of errors, and the code is revised to
reflect the corrections. In this way, the code is gradually
developed into a stabilized software product.
[0006] As the size of software code has recently be-
come huge, the operational limitations of the test method
according to the conventional development process have
been recognized and technologies and methods for more
effective test ing have been studied. Among them, test
driven development (TDD) is a method focusing on re-
ducing cost s of test and modification concentrated in the
second half of development, by performing tests through
all areas of development processes. At present, conven-
tional technologies are focused on the testing of imple-
mentation code.
[0007] Meanwhile, when a variety of types of software
products are being developed, there is a trend of adding
characteristic additional operations based on common
platforms. Major elements in the evaluation of quality of
software in this case relates to the reliability of new op-
erations as well as the stability of the platform itself. How-
ever, the limitation of the conventional technology in the
development of CE software is that it is difficult to pre-
cisely validate the design of a platform in which multiple
products of software are integrated.
[0008] A platform in software development should not
only individually describe the structure of each software
product itself, but also be able to express a structure in-
tegrating a base platform and all variable elements. For
this, there is a need for a component model in which such
concepts as variability, component, dependency, and
configuration can be effectively combined. Accordingly,
based on this component model, validation of a design
structure of a platform together with implementation can
be performed.
[0009] US 2002/147763 A1 D1 relates to a Smart Gen-
erator to model the Enterprise JavaBeans (EJB) compo-
nents in a natural way without being concerned with im-
plementation-specific details. The Smart Generator cre-
ates a set of classes that implement these objects with
reference to the EJB specification. The Smart Generator
automatically creates access method and handling con-
tainment of references from the Unified Modeling Lan-
guage (UML) diagram. EJB Components are modeled
by using the UML and generating the Java source code
from the UML models. An intermediate file describes the
EJB component model. The intermediate file is then
transformed into the Java classes that make up one or
more EJBs. The Smart Generator automatically creates
all the source code, object definitions, object relation-
ships, documentation, and EJB-required files from the
UML diagram or representation. Components are pre-
developed pieces of application that can be assembled
into working application systems. The Smart Generator
embeds code markers thereby permitting developers to
add the business logic and then resynchronize those
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changes with the model. The EJB compiler tasks for sub-
sequent builds can be automated by creating a build
script file. In addition to generating the *.class bytecodes
for the desired application, the script creates or updates
the Java archive file for the application.

Disclosure of the Invention

Technical Solution

[0010] It is the object of the present invention to im-
prove the development process of a software platform
while allowing for efficient verification at an early devel-
opment stage.
[0011] This object is solved by the subject matter of
the independent claims.
[0012] Preferred embodiments are defined by the de-
pendent claims.

Advantageous Effects

[0013] According to aspects of the present invention,
a method and apparatus for validating a software plat-
form architecture of the present invention has the follow-
ing advantages. In validation of a software platform de-
sign integrating a variety of software products, aspects
of the present invention provide a technology capable of
automating generation and validation of a virtual platform
from design information included in a component model.
Accordingly, validation can now be performed in relation
to a software platform architecture and is no longer limited
to a test after implementing an individual code for soft-
ware. Also, a software platform is a collection of huge
pieces of source codes, build scripts, libraries and a com-
bination of elements, and a component model provides
a method enabling development of a software product
corresponding to a specific requirement. Structural infor-
mation of a software product is described by using a com-
ponent model, and whether a normal composition of the
software product can be built is validated in advance,
thereby reducing required test costs and manpower. Fur-
ther, a virtual platform is generated from a component
model that is software platform design information, and
the virtual platform is suited for actual implementation,
thereby maximizing synchronization and accuracy in im-
plementation of software. Moreover, by linking major soft-
ware design tools, a validation function of a software plat-
form that is difficult to manage in a software development
process based on the conventional unified modeling lan-
guage (UML) can be secured.

Description of Drawings

[0014]

FIG. 1 is a diagram illustrating components of an
apparatus for validating a software platform
architecture , according to an embodiment of the

present invention;
FIG. 2 is a flowchart showing a method of generating
a virtual software platform based on a component
model, according to an embodiment of the present
invention;
FIG. 3 is a flowchart showing a method of validating
a software platform architecture based on a compo-
nent model, according to an embodiment of the
present invention;
FIG. 4 is a diagram illustrating a physical directory
structure implemented in a process of generating a
virtual software platform , according to an embodi-
ment of the present invention;
FIG. 5 is a diagram illustrating an example in which
a build-level component (BLC) implemented in a
process of generating a virtual software platform is
applied , according to an embodiment of the present
invention;
FIG. 6 is a diagram illustrating a template code im-
plemented in a process of generating a virtual soft-
ware platform , according to an embodiment of the
present invention;
FIG. 7 is a diagram illustrating component depend-
ency implemented in a process of generating a vir-
tual software platform , according to an embodiment
of the present invention;
FIG. 8 is a diagram illustrating option variability im-
plemented in a process of generating a virtual soft-
ware platform , according to an embodiment of the
present invention;
FIG. 9 is a diagram illustrating switch variability im-
plemented in a process of generating a virtual soft-
ware platform according to an embodiment of the
present invention;
FIG. 10 is a diagram illustrating a structure for gen-
erating a build script implemented in a virtual soft-
ware platform , according to an embodiment of the
present invention;
FIG. 11 is a diagram illustrating a structure of make-
file.config_decision, which is a build script for select-
ing a software product, according to an embodiment
of the present invention;
FIG. 12 is a diagram illustrating a structure of make-
file.config_option, which is a build script for config-
uring a software product, according to an embodi-
ment of the present invention;
FIG. 13 is a diagram illustrating a structure of make-
file.config_mapping, which is a build script for map-
ping a configuration variable , according to an em-
bodiment of the present invention;
FIG. 14 is a diagram illustrating a structure of make-
file.config_path, which is a build script for a compo-
nent build path, according to an embodiment of the
present invention;
FIG. 15 is a diagram illustrating a structure of a make-
file of a composite component, according to an em-
bodiment of the present invention;
FIG. 16 is a diagram illustrating a structure of a make-
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file of a primitive component, according to an em-
bodiment of the present invention;
FIG. 17 is a diagram illustrating a call graph integrity
check code, according to an embodiment of the
present invention; and
FIG. 18 is a diagram illustrating a call graph integrity
check table, according to an embodiment of the
present invention.

Best Mode

[0015] The foregoing and/or other aspects of the
present invention are achieved by providing a method of
generating a virtual software platform based on a com-
ponent model, the method including: generating a tem-
plate code describing functions of one or more compo-
nents of software according to design information of a
software platform; and generating a build script having
configuration variables according to a type of the soft-
ware and building the generated template code.
[0016] According to another aspect of the present in-
vention, the generating of the template code may include:
generating a directory structure indicating an inclusion
relationship between an upper-level component and a
lower-level component from among the one or more com-
ponents; applying a dependency element indicating a de-
pendency relationship between an interface of a first
component and a second component using the interface,
from among the one or more components; and applying
a variability element for selecting a plurality of the com-
ponents in an inclusion relationship or a dependency re-
lationship according to the configuration variables.
[0017] According to another aspect of the present in-
vention, the generating of the build script may include:
defining a type variable to select the type of the software;
describing a lower-level configuration variable linked to
the type variable; specifying a configuration value ac-
cording to a mapping relationship between configuration
variables; and configuring path information of a source
code of each component.
[0018] According to another aspect of the present in-
vention, the generating of the build script may include
adding a conditional statement in the build script in order
to apply the variability element.
[0019] According to another aspect of the present in-
vention, the variability element may be an option varia-
bility for removing a predetermined component from a
path of the build script or a switch variability for selecting
a predetermined component according to a configured
value of a configuration variable.
[0020] According to another aspect of the present in-
vention, the generating of the build script may include:
for a composite component, constructing the build script
so that a build script for a lower-level component can be
recursively called; and for a primitive component, con-
structing the build script so that a build process for a
source code of the primitive component can be de-
scribed.

[0021] The foregoing and/or other aspects of the
present invention are achieved by providing a method of
validating a software platform architecture based on a
component model, the method including: generating a
virtual software platform having a template code describ-
ing functions of one or more components of software ac-
cording to design information of a software platform and
a build script having configuration variables according to
a type of the software and building the generated tem-
plate code; changing configuration values of the config-
uration variables provided in the virtual software platform
for a combination of the components; and validating a
consistency of the software platform according to a result
of executing the virtual software platform based on the
changed configuration variables.
[0022] According to another aspect of the present in-
vention, the changing of the configuration values may
include: configuring a variability element provided in a
component; and building the virtual software platform ac-
cording to the configuring.
[0023] According to another aspect of the present in-
vention, the validating may include:

comparing a call graph obtained from design infor-
mation of the software platform with a graph of a
function call according to the executing of the virtual
software platform;
and determining dependency and/or integrity of the
software platform based on the comparing.

[0024] According to another aspect of the present in-
vention, the validating may include:
comparing contents of a product specification of the soft-
ware with a directory construction of the one or more
components according to the executing of the virtual soft-
ware platform; and examining the design information for
the software product according to the changed configu-
ration value based on the comparing.
[0025] According to another aspect of the present in-
vention, the method may further include managing a list
of one or more elements of the component model from
among components, interfaces, connections, and varia-
bility elements of the component model.
[0026] According to another aspect of the present in-
vention, the managing of the list of the one or more ele-
ments of the component model may include processing
language syntax for defining a variable corresponding to
a variability element provided in the component.
[0027] The foregoing and/or other aspects of the
present invention are achieved by providing an apparatus
for generating a virtual software platform based on a com-
ponent model, the apparatus including: a code generator
generating a template code describing functions of one
or more components of software according to design in-
formation of a software platform; and a build script gen-
erator generating a build script having configuration var-
iables according to a type of the software and building
the generated template code.
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[0028] The foregoing and/or other aspects of the
present invention are achieved by providing an apparatus
for validating a software platform architecture based on
a component model, the apparatus including: a virtual
platform generator generating a virtual software platform
having a template code describing functions of one or
more components of software according to design infor-
mation of a software platform and a build script having
configuration variables according to a type of the soft-
ware and building the generated template code; a virtual
platform configurator changing configuration values of
the configuration variables provided in the virtual soft-
ware platform for combination of the components; and
an architecture validation manager validating a consist-
ency of the software platform according to a result of
executing the virtual software platform based on the
changed configuration variables.
[0029] According to another aspect of the present in-
vention, the apparatus may further include a component
model manager managing a list of one or more elements
of the component model from among components, inter-
faces, connections, and variability elements of the com-
ponent model.
[0030] The foregoing and/or other aspects of the
present invention are achieved by providing a computer
readable recording medium having embodied thereon a
computer program for executing a method of generating
a virtual software platform based on a component model
and a method of validating a software platform architec-
ture by using the software platform.
[0031] The foregoing and/or other aspects of the
present invention are achieved by providing a system for
validating a software platform architecture, the system
including : a n apparatus for generating a virtual software
platform based on a component model, the apparatus
including: a code generator to generate a template code
describing functions of one or more components of soft-
ware according to design information of the software plat-
form architecture, and a build script generator to generate
a build script having configuration variables according to
a type of the software and building the generated tem-
plate code; and an apparatus for validating the software
platform architecture based on the component model,
the apparatus including:
a virtual platform configurator to change configuration
values of the configuration variables provided in the vir-
tual software platform for a combination of the compo-
nents, and an architecture validation manager to validate
a consistency of the software platform according to a
result of executing the virtual software platform based on
the changed configuration variables.
[0032] The foregoing and/or other aspects of the
present invention are achieved by providing an apparatus
for validating a software platform architecture based on
a component model using a virtual software platform hav-
ing a template code describing functions of one or more
components of software according to design information
of the software platform architecture and a build script

having configuration variables according to a type of the
software and building the generated template code , the
apparatus including: a virtual platform configurator to
change configuration values of the configuration varia-
bles provided in the virtual software platform for a com-
bination of the components; and an architecture valida-
tion manager to validate a consistency of the software
platform according to a result of executing the virtual soft-
ware platform based on the changed configuration vari-
ables.
[0033] Additional aspects and/or advantages of the in-
vention will be set forth in part in the description which
follows and, in part, will be obvious from the description,
or may be learned by practice of the invention.

Mode for Invention

[0034] Reference will now be made in detail to the
present embodiments of the present invention, examples
of which are illustrated in the accompanying drawings,
wherein like reference numerals refer to the like elements
throughout. The embodiments are described below in
order to explain the present invention by referring to the
figures.
[0035] Aspects of the present invention provide a
method and apparatus to validate a platform architecture
of consumer electronics (CE) software being developed
based on a component model in the side of a software
product line (SPL). Specifically, according to aspects of
the present invention, integrity and reliability of compo-
nent model design information is examined through gen-
eration and configuration of a virtual platform before di-
rect internal implementation of a code. That is, in the
development of CE software based on a component
model for reusability and SPL operation (i.e., component-
based software engineering), a method of automating
implementation with a software platform architecture and
supporting validation and management of consistency
between design and implementation is provided. How-
ever, it is understood that aspects can be used in non-
CE platform software development.
[0036] FIG. 1 is a diagram illustrating components of
an apparatus 100 for validating a software platform
architecture , according to an embodiment of the present
invention. Referring to FIG. 1, the apparatus 100 for val-
idating a software platform architecture includes a com-
ponent model manager 110, a virtual platform generator
120, a virtual platform configurator 130, and an architec-
ture validation manager 140 in order to validate integrity
and reliability of a software platform architecture. The
virtual platform generator 120 generates a virtual soft-
ware platform having a template code describing func-
tions of one or more components according to design
information of a software platform (as determined, for
example, by a software developer) and a build script hav-
ing configuration variables according to the type of soft-
ware. Furthermore, the component model manager 110
builds the generated template code. The virtual platform
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configurator 130 changes the configuration values of the
configuration variables provided in the virtual software
platform for combination of the components. The archi-
tecture validation manager 140 validates consistency of
the software platform according to the result of executing
the virtual software platform based on the changed con-
figuration variables. The component model manager 110
manages a list of one or more elements of a component
model (such as components, interfaces, connections,
and/or variability).
[0037] While not required, it is understood that the ap-
paratus can be implemented using a general or special
purpose computer or workstation, and that the elements
110, 120, 130, 140 can be disposed on different comput-
ers accessed over a network. The terms used in the
present specification will now be generally explained be-
fore explaining details of each of the above elements and
sub modules.
[0038] A configuration variable is a variable for ex-
pressing variability in a software platform structure de-
scribed as a component model.
[0039] A variability point is a part in which a variable
characteristic or a characteristic corresponding to a soft-
ware product exists when a software product is construct-
ed.
[0040] A software product line (SPL) is a system of
management and construction of software elements for
developing a variety of products from a software platform.
Specifically, a software product may be formed by ele-
ments selectively combined according to a development
requirement with a software platform, including both com-
mon elements and variable elements. A variety of these
software products have common elements, and there-
fore form a predetermined product family..
[0041] A software component is a unit obtained by di-
viding software according to functions. Specifically, a
software product is formed by numerous source codes,
build scripts, libraries, etc. However, a software compo-
nent is not a physical code file, scrip t, or directory itself.
Rather, a plurality of directories may be defined as one
component, and one piece of source code may be de-
fined as one component.
[0042] A primitive component is a unit component, and
a composite component is formed by combining a plu-
rality of primitive components.
[0043] A provide interface expresses functions provid-
ed by a predetermined component when describing a
connection relation ship between components. A require
interface expresses when the predetermined component
uses a function of another component. Hereinafter, in
drawings showing component models, ’ip (interface pro-
vided)’ is used as a prefix for ’provide interface’ and ’ir
(interface required)’ is used as a prefix for ’require inter-
face.’
[0044] A root composite component is a top-level com-
posite component with a largest size having primitive
components and sub composite components internally.
[0045] A function-level component (FLC) is a logical

unit used to design a component model. Each of a plu-
rality of primitive components and composite compo-
nents forming a whole system belongs to the FLC cate-
gory.
[0046] A build-level component (BLC) is a component
unit that is as an actual implementing body of an FCL,
and has a correspondence relationship with only primitive
components. In a combination of components, one FLC
is mapped to at least one or more BLCs implementing
the function of the FLC.
[0047] A component description language (CDL) is a
rule for describing an FLC component structure. In the
case of a primitive component, the component is ex-
pressed by ’provide interface’ or ’require interface,’ but
in the case of a composite component, information on a
mutual connection relationship between a sub compo-
nent and configuration variables is additionally ex-
pressed.
[0048] An interface description language (IDL) ex-
presses details on which functions are actually included,
as described in provide interfaces provided by all primi-
tive components.
[0049] A build-level component description language
(BCDL) expresses information on the BLC that is an ac-
tual implementation of each component. The BCDL may
include source, library, and build information to imple-
ment a predetermined component.
[0050] Referring back to FIG. 1, the component model
manager 110 includes a component handler 111, an in-
terface handler 112, a connection handler 113, and var-
iability handler 114, and a component language descrip-
tor 115. Furthermore, the component model manager
110 manages elements formed based on a component
model when a software platform architecture is designed.
Specifically, the component model manager 110 man-
ages lists of addition, change, and removal of each ele-
ment of a component model (such as components, inter-
faces, connections, and variability), and manages the en-
tire structure information of a platform architecture in con-
nection with the component handler 111, the interface
handler 112, the connection handler 113, and the varia-
bility handler 114.
[0051] The component handler 111 manages lists and
characteristic information of component elements among
element information items of a component model man-
aged through the component model manager 110. Gen-
erally, each component in a software platform is formed
with primitive components and composite components,
and the composite component s reflect a sub system
structure together with a hierarchical directory structure.
The component handler 111 identifies and manages in-
formation on links between these components.
[0052] The interface handler 112 manages lists and
characteristic information of interface elements among
element information items of a component model man-
aged through the component model manager 110. An
interface is an element describing a function provided by
a component and a function used by the component as
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a function set, and becomes a tool for interactions be-
tween components. The interface hander 112 manages
lists of interface elements and link information between
components and interfaces.
[0053] The connection handler 113 manages lists and
characteristic information of connection elements ex-
pressing reliance relationships between components. A
connection refers to the connection itself between inter-
faces and is an element expressing an existence of actual
link relationships in a component model. The connection
handler 113 manages lists and information of connection
elements.
[0054] The variability handler 114 manages lists and
characteristic information of variability elements among
element information items of a component model man-
aged through the component model manager 110. Var-
iability is an element that allows for a distinguishing be-
tween a common unit and a variable unit of a software
platform. Furthermore, by selecting in a variety of ways
a component in which variability is set, a basis for unifying
all components in software platform design information
is provided. The variability handler 114 manages lists of
variability elements and configuration condition informa-
tion of each variability element.
[0055] The component language descriptor 115 con-
trols a processing language for describing a component
model. Generally, the component language descriptor
115 includes construction information of primitive com-
ponents and composite components, and supports a syn-
tactic form defining a variable corresponding to a varia-
bility point. More specifically, as syntactic blocks ex-
pressed in a composite component including a variability
point, ’contains’ indicates a list of lower-level components
included in the composite component, ’provides’ indi-
cates a list of provide interfaces provided by lower-level
components in the case of a composite component, as
a provide interface of a component, ’requires’ indicates
a list of require interfaces from lower-level components
in the case of a composite component, as a require in-
terface of a component, ’connects’ describes a connec-
tion relationship between provide/require interfaces, and
’configuration-variables’ describes a list of variables and
values to correspond to a variability point. The compo-
nent language descriptor 115 processes and generates
syntax of a component description language (CDL), an
interface description language (IDL), a build-level com-
ponent description language (BCDL), and a product con-
figuration language (PCL).
[0056] The virtual platform generator 120 controls a
generating of a virtual software platform for validating
reliability of a software platform architecture design, and
includes a code generator 121 and a build script gener-
ator 122. According to a design structure of a software
platform formed as a component model, the software
platform design is validated according to whether ele-
ments (such as component reliability and variability con-
figuration) can satisfy all configuration paths. For this, a
source code and build script for each component may be

generated and configuration according to variability ele-
ments may be prepared. Moreover, the virtual platform
generator 120 identifies construction items, and performs
a function for requesting link modules (such as the code
generator 121 and the build script generator 122) to gen-
erate jobs. The virtual platform generator 120 operates
according to a platform validation request from the archi-
tecture validation manager 140.
[0057] The code generator 121 controls an actual con-
struction and generation of a physical source code cor-
responding to a component model in a linked operation
with the virtual platform generator 120. The code gener-
ator 121 relates to each of a plurality of jobs illustrated
in FIGs. 4 through 9, and performs functions of generating
an actual directory, processing a conditional statement
inside a source code, de termining header inclusion ac-
cording to component reliability, and adding codes for
function call integrity check.
[0058] The build script generator 122 controls a con-
struction and generation of a physical build script corre-
sponding to a component model in a linked operation
with the virtual platform generator 120. The build script
generator 122 relates to each of a plurality of jobs illus-
trated in FIGs. 10 through 16, and performs functions of
generation of a build script and processing of a condi-
tional statement inside a build script. The generation of
a build script reflects a variability construction form of a
component model and a build script has a hierarchical
construction.
[0059] The virtual platform configurator 130 configures
variability of a component model to a predetermined
state, and controls setting and build functions for con-
firming whether the platform construction at this time can
be normally executed according to a design. As a concept
different from a test for a time when all internal imple-
mentations are completed in terms of validation of design
information, validation is performed by confirming wheth-
er component source code and build scripts combined
and constructed according to variability generate an er-
ror. According to a platform validation request from the
architecture validation manager 140, the virtual platform
configurator 130 operates after a virtual platform is gen-
erated through the virtual platform generator 120.
[0060] The architecture validation manager 140 con-
trols platform validation by confirming whether a normal
component combination and build matching each design
are possible in relation to configuring of configuration var-
iables included in a component model for each software
product list. Generation and configuration of a virtual plat-
form are performed through the virtual platform generator
120 and the virtual platform generator 130, and the result
is analyzed and determined. As shown, the architecture
validation manager 140 includes a dependency integrity
checker 141 and a virtual product validation unit 142.
[0061] The dependency integrity checker 141 deter-
mines whether function call relationships between
source codes are performed as designed. Specifically,
the dependency integrity checker 141 determines wheth-
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er the function call relationships are performed as de-
signed by comparing a call graph from design information
with a call graph recorded based on actual calls.
[0062] If a virtual platform is configured and built, the
virtual product validation unit 142 confirms whether ap-
propriate components are included as designed accord-
ing to PCL configuration describing each product speci-
fication and configuring of configuration variables is per-
formed normally.
[0063] FIG. 2 is a flowchart showing a method of gen-
erating a virtual software platform based on a component
model, according to an embodiment of the present in-
vention. Referring to FIG. 2, a template code describing
functions of one or more components according to design
information of a software platform is generated in oper-
ation 210. Then, a build script having configuration var-
iables according to the type of software is generated and
the generated template code is built in operation 220.
Each operation will be explained in detail with reference
to FIGs. 3 through 16.
[0064] FIG. 3 is a flowchart showing a method of vali-
dating a software platform architecture based on a com-
ponent model, according to an embodiment of the
present invention. Referring to FIG. 3, a virtual software
platform having a template code describing functions of
one or more components according to design information
of a software platform and a build script having configu-
ration variables according to the type of software are gen-
erated, and the generated template code is built in oper-
ation 310. Then, the configuration values of the configu-
ration variables disposed in the virtual software platform
are changed in operation 320 for combination of the com-
ponents. Consistency of the software platform is validat-
ed in operation 330 according to the result of executing
the virtual software platform based on the changed con-
figuration variables.
[0065] Furthermore, the validation method may further
include an operation to manage a list of one or more
elements (such as components, interfaces, connections,
and variability).
[0066] It is understood that software platform architec-
ture validation refers to a confirmation of reliability of con-
struction information of an integrated platform including
all design information items of a software product. Here,
the reliability indicates that derivation of an individual
product from the construction of an integrated platform
is possible. D esign construction information of a software
platform is described as configuration elements for com-
position of software products based on the platform, and
variability elements for expressing the configuration in-
formation. A component model becomes a basis capable
of systematically linking and managing these elements.
[0067] In a top-down process in which implementation
is performed from design information, a job of confirming
whether a component composition appropriate to each
software product can be achieved by performing config-
uration of a software platform may be performed before
internal implementation of a component itself. In a situ-

ation where a software platform that is yet to be generated
is to be validated by using only design information, a vir-
tual software platform is used.
[0068] A procedure accompanying validation of a soft-
ware platform architecture includes an operation to gen-
erate a virtual platform and an operation to configure a
vi r tual platform. The operation to generate the virtual
platform generates a virtual frame structure of a compo-
nent model based on architecture design information.
The op e ration to configure the virtual platform constructs
a software product composition based on architecture
design inform a tion.
[0069] A method of performing validation of a compo-
nent model that is design construction infor m ation of a
software platform architecture according to aspects of
the present invention will now be explained with refer-
ence to FIG. 1. Referring to FIG. 1, the component model
manager 110 manages component model editing and
change details performed by a user managing or partic-
ipating in a software platform design, and describes a
changed component model through the component lan-
guage descriptor 115. Furthermore, the component mod-
el manager 110 controls the compo n ent handler 111,
the interface handler 112, the connection handler 113,
and the variability handler 114 to analyze lists and de-
tailed inform a tion of each element so that information
on each element included in a component model can be
independently manage d .
[0070] Then, through the architecture validation man-
ager 140, validation of a software platform architecture
based on a component model is performed. The archi-
tecture vali dation manager 140 requests the virtual plat-
form generator 120 to execute a job. Next, through the
virtual platform generator 120, template code and build
script generation jobs based on a component model are
executed. According to a requ e st of the virtual platform
generator 120, the code generator 121 generates direc-
tories and source codes according to a hie r archical
structure, applies variability settings, and applies relia-
bility settings. According to a request of the virtual plat-
form generator 120, the build script generator 122 gen-
erates a build script according to variability configuration
and a hie r archical structure. The generated build script
includes both a bui 1 d script for the entire platform
configuration , and build scripts for respective elements.
[0071] After the virtual platform is generated, validation
of configuration of the virtual platform and generation of
a software product is requested from the virtual platform
configurator 130 through the architecture validation man-
ager 140. Accordingly, the virtual platform configurator
130 changes a configuration value of a top-level config-
uration variable for configuring a software product de-
scribed in makefile.config _ decision from among build
scripts. The dependency integrity checker 141 calls an
execution file of a software product for which a build job
is completed, and confirms whether the call graphs of
template functions match the design construction. After
the virtual software platform is built, the virtual product
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validation unit 142 compares PLC description contents
defining the product specification of a software product
with the actual directory construction. Finally, the archi-
tecture validation manager 140 determines the design
validation result of the software platform based on an
examination result of the dependency integrity checker
141 and the virtual product verifier 142.
[0072] A process of generating a virtual software plat-
form indicates each operation that is executed when a
validation function is requested after a component model
design for a software platform architecture construction
is performed. Each operation will now be explained in
more detail.
[0073] FIG. 4 is a diagram illustrating a physical direc-
tory structure 420 implemented in a process of generat-
ing a virtual software platform , according to an embod-
iment of the present invention . The process of generat-
ing a physical directory structure 420 between compo-
nents defines each component and determines the path
and arrangement of the components in a hierarchical
form according to a software platform structure designed
as a component model 410.
[0074] In the component model 400, a root composite
component T, which is a top-level composite component,
is set as a top-level directory and directories for lower-
level composite and primitive components A, B, A1, A2,
B1, B2, B3 are generated sequentially according to a
hierarchical structure of the internal configuration. Each
primitive component disposed at the bottom level may
also have a separate lower-level directory for a header
file and a source file according to a condition configura-
tion that is set when a virtual platform is generated.
[0075] Here, FIG. 4 illustrates an example in which the
top-level composite component T as a software platform
and a directory structure 420 according to an internal
component configuration are generated. A lower-level
component is generated and arranged inside the direc-
tory of an upper-level component. In this case, a gener-
ated relative path is used as reference information for
subsequently defining a build-level component (BLC).
[0076] FIG. 5 is a diagram illustrating an example in
which a BLC implemented in a process of generating a
virtual software platform is applied , according to an em-
bodiment of the present invention . Referring to FIG. 5,
an internal description format of a BCDL and filelist doc-
uments for describing BLC information are illustrated. In
terms of a component composition, a BLC is stored in a
BLC component repository 510 after a basic BCDL, in
which a relative path other than the BLC is not written,
and a filelist are first generated. Then, a relative path is
specified by arranging the BLC in a component model,
and the BCDL and filelist are modified to apply the relative
path, and a unique position in the software platform struc-
ture is given (see the bold letters in ’B_A1.filelist’ in the
virtual platform generation 520). By doing so, the BCDL
and filelist reflecting another relative path can be gener-
ated when a component model for a new software plat-
form is designed.

[0077] FIG. 6 is a diagram illustrating a template code
implemented in a process of generating a virtual software
platform , according to an embodiment of the present
invention . When a directory structure corresponding to
each component is generated, a template code imple-
menting the function of the component is automatically
generated at the same time inside each directory. These
codes describe function sets of interface definition lan-
guage (IDL) defining the function of a component as in-
dicated by reference number 610. The template code of
each component is formed as a pair of a header file and
a source file as indicated by reference number 620. Ba-
sically, lists of function sets are arranged in the header
file and empty syntactic blocks for implementing each
function are arranged in the source file.
[0078] FIG. 6 illustrates an example of generating a
template code for an A1 component. The A1 component
provides an I_A1 interface defined in I_A1.IDL to include
a function set of func1_A1, func2_A1, and func3_A1. In
the template code, a header file (A1.h) includes three
function lists according to interface definition, and a
source file (A1.cpp) includes only a block for each func-
tion without actual internal implementation. In this case,
generated template file lists are used as reference infor-
mation for defining a BLC after that time.
[0079] Referring again to FIG. 5, in the BCDL and filelist
for describing the BLC, a list of a header file and a source
file for the BLC is included. This file list itself is maintained
to be constant irrespective of changes in a directory struc-
ture, and only a relative path reflecting a directory struc-
ture is added in front of a file list.
[0080] FIG. 7 is a diagram illustrating component de-
pendency implemented in a process of generating a vir-
tual software platform , according to an embodiment of
the present invention . Referring to FIG. 7, the depend-
ency relationship indicated by reference number 710 ex-
pressed as a connection between a provide interface (ip)
and a require interface (ir) appears as a reference of a
header file and a function call in an actual code. That is,
inside a source code of another component using the
function of a predetermined component, a reference to
the header file of the object component and a call for the
function are included as indicated by reference number
720.
[0081] FIG. 7 illustrates the inside of a template code
of components having a reference relationship. As can
be seen, an A2 component requests an I_A1 interface
provided by an A1 component, and a B1 component re-
quests an I_A2 interface. Inside the template code of
each component, the header file of a component that is
an object of a reference is included by an ’include’ state-
ment.
[0082] FIG. 8 is a diagram illustrating option variability
implemented in a process of generating a virtual software
platform , according to an embodiment of the present
invention . According to aspects of the present invention,
generation of a virtual platform based on a component
model includes validating a software platform architec-
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ture by finally confirming whether an error occurs through
building of template codes. For this, generation of a build
script capable of performing a build job of a template
code may be automatically performed.
[0083] In a component model, variability can be broken
down to two types, an ’option’ and a ’switch.’ The option
variability indicates that a specified component may not
be included in a component composition of software
products according to a configuration value of a config-
uration variable as indicated by reference number 810.
This can be processed by a method of removing the build
path of a source code of the component through a build
script. In order to apply the option variability, a conditional
statement is included in a build script as indicated by
reference number 820. As can be seen, FIG. 8 illustrates
an example in which a configuration variable of a com-
ponent model is applied so that the paths of components
A1 and B2 for which options are configured can be con-
trolled inside a build script.
[0084] FIG. 9 is a diagram illustrating switch variability
implemented in a process of generating a virtual software
platform , according to an embodiment of the present
invention . The switch variability is used to conditionally
select one of a plurality of interfaces provided by two or
more components and to connect the selected interface
to a require interface as indicated by reference number
920. The interfaces and components that are not select-
ed are not removed from the component composition
construction only by the switch variability itself. That is,
the components connected by a switch are all included
in a component composition and, according to a config-
uration value of a configuration variable, only an interface
that is actually used changes. Specifically, unless the
option variability described above in FIG. 8 is separately
specified, the components are not removed from a build
script path as indicated by reference number 920.
[0085] FIG. 9 illustrates an example in which a tem-
plate code for header files that are actually referred to by
B1 is expressed in a construction in which switch-config-
ured components A1 and A2 can be connected to a B1
component in a mutually exclusive manner. It is assumed
that the connections are possible as the interfaces of
ipI_A1 and irI_A are compatible with each other, and the
interfaces of ipI_A2 and irI_A are also compatible with
each other.
[0086] FIG. 10 is a diagram illustrating a structure for
generating a build script implemented in a virtual software
platform , according to an embodiment of the present
invention . As described above, a conditional statement
is included in a build script in order to apply option vari-
ability. The hierarchical structure of the generation of an
entire build script is as illustrated in FIG. 10. In a compo-
nent model for a software platform, upper-level configu-
ration variables can perform configuration jobs as a proxy
through a mapping relationship with lower-level configu-
ration variables. Jobs of configuring configuration varia-
bles for each software product and mapping between an
FLC and a BLC are described in a product configuration

language (PCL). In terms of a software product line
(SPL), an upper-level configuration variable of a compo-
nent model for a software platform can be treated as a
software product type or model type.
[0087] As illustrated in FIGs. 11 through 16, each gen-
eration of a build script reflects the structural character-
istics of a component model, and includes
config_decision, config_option, config_mapping,
config_path and a build script for each component. The
detailed construction of a makefile will now be explained
in detail with reference to various embodiments. A make-
file is a starting point for beginning an entire build process,
and describes a top-level path of a build path and position
information of a build outcome.
[0088] Referring to FIG. 10, makefile.config_decision
1010 performs a decision point role capable of selecting
a configuration value of a top-level configuration variable.
Makefile.config_option 1020 performs a role of describ-
ing a set of configuration values of items directly classified
as characteristics of a product from among configuration
variables in mapping relationships with a top-level con-
figuration variable. Makefile.config_mapping 1030 per-
forms a role of describing configuration values of bottom-
level configuration variables according to the mapping
relationships with all other configuration variables in a
component model, and describing together whether
primitive components are composited. Make-
file.config_path 1040 performs a role of describing path
information of a source code of all components in a cor-
responding software platform. A composite component
has a construction recursively calling a build script
(makefile 1050) for lower-level components. Conversely,
a primitive component has a build script construction de-
scribing a build process for the source code of the prim-
itive component.
[0089] As will be explained below with reference to
FIGs. 11 through 16, each of the build scripts described
above can identify a variable and configuration informa-
tion used for execution by referring to an upper-level build
script in order of reference numbers 1010 through 1050
in FIG. 10. In the case of makefile, the makefile refers to
a preceding makefile by using an ’include’ statement.
[0090] FIG. 11 is a diagram illustrating a structure of
makefile.config_decision 1010, which is a build script for
selecting a software product, according to an embodi-
ment of the present invention. Referring to FIG. 11, an
example makefile.config_decision 1120 can select and
describe a type of a corresponding product so that a com-
position of components for a predetermined software
product can be executed from a software platform. A
component model containing software platform design
information is described as a CDL 1110 of a top-level
component. A variable PRODUCT_TYPE having a foot-
note 1121 classifies values of lower-level variables
whose configuration values vary according to a software
product, and links the values. An execution line having
a footnote 1122 is added in makefile.config_decision
1120 according to the list of values that the
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PRODUCT_TYPE variable can have, and a default value
configured as the PRODUCT_TYPE variable is added
as an execution line having no footnote 1 .
[0091] FIG. 12 is a diagram illustrating a structure of
makefile.config_option 1020, which is a build script for
configuring a software product, according to an embod-
iment of the present invention . Referring to FIG. 12, an
example makefile.config_option 1220 describes a con-
figuration list of lower-level variables linked to each value
of PRODUCT_TYPE included in a CDL 1210 of the top-
level component. In this case, an execution line for con-
figuring a macro is added as 1224 and, in this stage, a
macro reflecting a configuration value of
PRODUCT_TYPE is declared. A macro is a mechanism
of an operating system that can be declared in a build
script and can be referred to and utilized inside a source
file. By referring to the makefile.config_decision at foot-
note 1221, 1224 can confirm which PRODUCT_TYPE
(as indicated by footnotes 1222 and 1223) is selected.
[0092] FIG. 13 is a diagram illustrating a structure of
makefile.config_mapping 1030, which is a build script for
mapping a configuration variable , according to an em-
bodiment of the present invention . Referring to FIG. 13,
an example makefile.config_mapping 1320 is distributed
to lower-level components 1310 included in a top-level
component and describes a configuration value accord-
ing to the mapping relationship between other configu-
ration variables. 1321 is included to refer to configuration
values determined in the previous make-
file.config_option. 1322 and 1323 show constructions of
configuration variables generated for a composite com-
ponent and a primitive component, respectively. In the
same form as a CDL construction, 1322 specifies values
that a lower-level (Level2) has according to a configura-
tion value of an upper-level (Level1) configuration varia-
ble. The mapping relationship of configuration variables
for composite components in a software platform are de-
scribed by this method. 1323 shows a configuration var-
iable for variability adjustment of a primitive component
that is to be positioned at the bottom level and a macro
configuration according to the configuration value. Vari-
ability for a component may be obtained by expanding
option variability for expressing whether a component is
involved in a composition process. In this manner, wheth-
er a primitive component in a lower level is included
through a relationship between a hierarchical structure
and a configuration variable can be determined. If a prim-
itive component is included, in the case of a configuration
value corresponding to the primitive component, a macro
is declared as 1324, and can be referred to inside a
source file and be utilized. In this case, a ’DEFINE’ var-
iable uses ’+=’ in order to accumulate and include mac-
ros.
[0093] FIG. 14 is a diagram illustrating a structure of
makefile.config_path 1040, which is a build script for a
component build path, according to an embodiment of
the present invention . Referring to FIG. 14, an example
makefile.config_path 1410 specifies a path in which an

actual source code of each component is positioned.
1411 is included in order to refer to the previous make-
file.config_mapping 1030. 1412 specifies a compiler of
an operating system for building a source code, and 1413
describes a path in an actual system in which the top-
level component is to be positioned, and path information
used for a build process. 1414 shows a construction of
path information of a composite component, and a library
file list that is to be finally built and generated is also
configured automatically so that whether the list is includ-
ed can be determined according to a configuration of a
configuration variable. Also, in this case, ’+=’ is used in
order to accumulate and include libraries of a lower-level
component. 1415 shows a construction of path informa-
tion of a primitive component. These path information
items are used inside the individual makefile of each of
a plurality of composite components and primitive com-
ponents, and provides position information.
[0094] FIG. 15 is a diagram illustrating a structure of a
makefile 1050 of a composite component, according to
an embodiment of the present invention . Referring to
FIG. 15, an example composite component 1510 of an
upper level (Level1) is automatically constructed so that
whether the makefile of the component is to be called
can be determined according to configured values of con-
figuration variables of components included in a lower
level (LevelN). 1511 is included in order to identify the
position path of source codes that are objects of build.
1512 is made to include an ordinary ’all’ build target as
a basic entry path of a makefile, and actually indicates a
build target identical to the component name of 1513.
1514 is a build target to remove generated library files.
[0095] FIG. 16 is a diagram illustrating a structure of a
makefile 1050 of a primitive component, according to an
embodiment of the present invention . Referring to FIG.
16, an example of a primitive component 1520 includes
makefile.config_path in order to refer to path information
in 1521. In 1522, the component forms a path in order to
refer to a source file list and a header file existing in the
path of the component. In 1523, a library file is generated,
and in 1524, an execution line for removing a library file
is constructed.
[0096] FIG. 17 is a diagram illustrating a call graph in-
tegrity check code according to an embodiment of the
present invention . Referring to FIG. 17, in a source code
file of a component, a function call code is automatically
included according to other function information called
by each function set inside a provide/require interface.
That is, according to the link relationship between each
component specified in a component model design stage
and other function lists called by each function, as indi-
cated by reference number 1710, a call statement for a
function call is included in a corresponding function inside
a source file as indicated by reference number 1720. To-
gether with this, each function includes a call graph in-
tegrity check code 1720 for providing call traceability
when the function is called. A syntax form of each function
includes a component in which the function itself is de-
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fined and the name of the function. Accordingly, after
configuring and building a software platform, the result
of performing an integrity check code for functions called
by each function during runtime is accumulated and com-
pared with design information.
[0097] FIG. 18 is a diagram illustrating a call graph in-
tegrity check table according to an embodiment of the
present invention. Referring to FIG. 18, based on com-
ponents in a software platform and a function list that
each component is to have, lists of other functions that
each function will call are arranged. If a called function
calls another function, tracking is performed once again
at the position of the component and function in the list.
Due to different component constructions and variability
of each software product, the list of function calls con-
firmed for each product may vary. A basic form of a call
graph is defined from software platform design informa-
tion and if a call occurs from a position different from a
position designed according to a tracking path when a
virtual platform is executed, a call integrity error is gen-
erated.
[0098] A process of generating a virtual platform from
software platform architecture design information will
now be explained according to each element of virtual
platform generation described above. First, components,
interfaces, connections, and variability elements includ-
ed in a component model are analyzed by component
handlers, interface handlers, connection handlers, and
variability handlers, respectively. Then, generation jobs
are performed sequentially from a top-level component
to bottom-level primitive components. For a composite
component, only a directory having the same name as
the component is generated. For a primitive component,
a template source code together with a component di-
rectory is generated.
[0099] When a configuration variable for variability is
specified in a corresponding component, a conditional
statement is added. After a source file job is executed, a
build script is generated. If template source codes for
components are generated, generation of a virtual plat-
form is completed.
[0100] In particular, a process of generating a build
script in the process of generating a virtual platform de-
scribed above will now be explained in detail. First, list
information of a software product is identified from a com-
ponent model. According to the identified software prod-
uct list information, configuration lines of all products are
added inside makefile.config_decision script. In this
case, adding a footnote for a ’default’ item in the list in-
formation is removed so that the item can operate as a
priority selection item when a build is executed. Config-
uration variables of each product type are described for
each product in a makefile.config_option script. In a
makefile.config_mapping script, configuration values of
lower-level configuration variables in mapping relation-
ships with each configuration variable in a make-
file.config_option script are described. A Make-
file.config_path script for describing position information

of a source code of each component is generated. Finally,
for a composite component, a build script that is con-
structed to include a build script for a lower-level compo-
nent is generated and, for a primitive component, a build
script that is constructed for building the primitive com-
ponent is generated.
[0101] After the virtual platform is generated as de-
scribed above, a process of configuring the virtual plat-
form in order to make up a software product by using the
platform is performed. Specifically, the process of con-
figuring the virtual platform configures the virtual plat-
form, generated according to software platform design
information, to a variety of compositions according to de-
sign constructions, and determines whether each soft-
ware product construction can be normally achieved.
[0102] A software platform is a set of components that
are elemental parts of a variety of software products, and
software products having different constructions can be
generated as compositions of the components through
configuration of constructions of a software platform. In-
side a template source code of the generated virtual plat-
form and build scripts, configuration variables for different
configurations for respective software products are ap-
plied. By changing configured values of these configura-
tion variables and by confirming the build and execution
results according to the change, error detection and val-
idation of appropriateness of software platform design
information can be performed.
[0103] A process of performing validation of a compo-
nent model for software platform architecture design in-
formation can be explained as follows. First, configura-
tion and building of each software product that can be
generated from a corresponding software platform is per-
formed. If building is performed, configuration variable
link information between each of the makefiles and
source code paths are identified, and configuration of a
corresponding software product is performed. Software
corresponding to the build result is executed, and a func-
tion call flow is tracked and recorded. If a component list
and function call flow identical to design are confirmed,
the design information of the software product is regard-
ed as validated. Validations for the rest of the product
types are sequentially performed, and if all product types
are identical to design information, the component model
design of the software platform is formed without error.
[0104] Meanwhile, aspects of the present invention de-
scribed above can be written as computer programs and
can be implemented in general-use digital computers that
execute the programs using a computer readable record-
ing medium. Also, the data structure used according to
aspects of the present invention described above can be
recorded on a computer readable recording medium
through a variety of ways. E xamples of the computer
readable recording medium include magnetic storage
media (e.g., ROM, floppy disks, hard disks, etc.), and
optical recording media (e.g., CD-ROMs, or DVDs) . As-
pects of the present invention may also be realized as a
data signal embodied in a carrier wave and comprising
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a program readable by a computer and transmittable over
the Internet.

Claims

1. A computer implemented method comprising:

generating (210) a template code of a virtual
software platform, wherein the generated tem-
plate code describes functions of one or more
components of software according to received
design information of a software platform, the
software platform being a set of components in-
cluding common elements and variable ele-
ments, wherein a variety of software products is
formed by elements selectively combined; and
generating (220) a build script of the virtual soft-
ware platform, the build script having configura-
tion variables according to a type of the software,
building the generated template code, and then
changing configuration values of the configura-
tion variables for combination of the compo-
nents.

2. The method as claimed in claim 1, wherein the gen-
erating of the template code comprises:

generating a directory structure indicating an in-
clusion relationship between an upper-level
component and a lower-level component from
among the one or more components;
applying a dependency element indicating a de-
pendency relationship between an interface of
a first component and a second component us-
ing the interface, from among the one or more
components; and
applying a variability element for selecting a plu-
rality of the components in the inclusion relation-
ship or the dependency relationship according
to the configuration variables.

3. The method as claimed in claim 2, wherein:

the directory structure is a hierarchical directory
structure, and a bottom-level component of the
hierarchical directory structure has a separate
lower-level directory for a header file and a
source file; or
wherein a source code of the second component
includes a reference to a header file of the first
component and a call to a function correspond-
ing to the interface of the first component; or
wherein the generating of the build script com-
prises:

defining a type variable to select the type of
the software;

describing a lower-level configuration vari-
able linked to the type variable;
specifying a configuration value according
to a mapping relationship between config-
uration variables; and
configuring path information of a source
code of each component.

4. The method as claimed in claim 3, wherein the spec-
ifying of the configuration value comprises distribut-
ing the configuration value to lower-level compo-
nents, wherein the generating of the build script fur-
ther comprises adding a conditional statement in the
build script in order to apply the variability element.

5. The method as claimed in claim 4, wherein the var-
iability element is an option variability for removing
a predetermined component from a path of the build
script or a switch variability for selecting a predeter-
mined component according to a configured value
of a configuration variable.

6. The method as claimed in claim 5, wherein the gen-
erating of the build script further comprises:

for a composite component, constructing the
build script so that a build script for a lower-level
component can be recursively called; and
for a primitive component, constructing the build
script so that a build process for a source code
of the primitive component can be described.

7. An apparatus comprising:

a code generator (121) to generate a template
code of a virtual software platform, wherein the
generated template code describes functions of
one or more components of software according
to received design information of a software plat-
form, the software platform being a set of com-
ponents including common elements and vari-
able elements, wherein a variety of software
products is formed by elements selectively com-
bined;
a build script generator (122) to generate a build
script of the virtual software platform having con-
figuration variables according to a type of the
software, building the generated template code;
and
a platform configurator (130) adapted to change
configuration values of the configuration varia-
bles for combination of the components.

Patentansprüche

1. Computerimplementiertes Verfahren, umfassend:
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Erzeugen (210) eines Vorlagencodes einer vir-
tuellen Softwareplattform, wobei der erzeugte
Vorlagencode Funktionen von einer oder meh-
reren Komponenten von Software entspre-
chend empfangenen Designinformationen einer
Softwareplattform beschreibt, wobei die Soft-
wareplattform ein Satz aus Komponenten ein-
schließlich gemeinsamer Elemente und variab-
ler Elemente ist, wobei eine Vielzahl von Soft-
wareprodukten durch selektiv kombinierte Ele-
mente gebildet wird; und
Erzeugen (220) eines Buildskripts der virtuellen
Softwareplattform, wobei das Buildskript Konfi-
gurationsvariablen entsprechend einem Typ der
Software aufweist, Erstellen des erzeugten Vor-
lagencodes und anschließend Ändern der Kon-
figurationswerte der Konfigurationsvariablen für
die Kombination der Komponenten.

2. Verfahren nach Anspruch 1, wobei das Erzeugen
des Vorlagencodes umfasst:

Erzeugen einer Verzeichnisstruktur, die eine
Einschlussbeziehung zwischen einer überge-
ordneten Komponente und einer untergeordne-
ten Komponente aus den einen oder mehreren
Komponenten anzeigt;
Anwenden eines Abhängigkeitselements, das
eine Abhängigkeitsbeziehung zwischen einer
Schnittstelle einer ersten Komponente und einer
zweiten Komponente anzeigt, unter Verwen-
dung der Schnittstelle, aus den einen oder meh-
reren Komponenten; und
Anwenden eines Variabilitätselements zur Aus-
wahl einer Vielzahl der Komponenten in der Ein-
schlussbeziehung oder der Abhängigkeitsbe-
ziehung entsprechend den Konfigurationsvari-
ablen.

3. Verfahren nach Anspruch 2,wobei:

die Verzeichnisstruktur eine hierarchische Ver-
zeichnisstruktur ist und eine Komponente der
untersten Ebene der hierarchischen Verzeich-
nisstruktur ein separates untergeordnetes Ver-
zeichnis für eine Header-Datei und eine Quell-
datei hat; oder
wobei ein Quellcode der zweiten Komponente
einen Verweis auf eine Header-Datei der ersten
Komponente und einen Aufruf einer Funktion,
die der Schnittstelle der ersten Komponente ent-
spricht, enthält; oder
wobei das Erzeugen des Buildskripts umfasst:

Definieren einer Typvariablen, um den Typ
der Software auszuwählen;
Beschreiben einer untergeordneten Konfi-
gurationsvariablen, die mit der Typvariab-

len verknüpft ist;
Spezifizieren eines Konfigurationswerts ge-
mäß einer Zuordnungsbeziehung zwischen
Konfigurationsvariablen; und
Konfigurieren von Pfadinformationen eines
Quellcodes jeder Komponente.

4. Verfahren nach Anspruch 3, wobei das Spezifizieren
des Konfigurationswerts das Verteilen des Konfigu-
rationswerts auf untergeordnete Komponenten um-
fasst, wobei das Erzeugen des Buildskripts des Wei-
teren das Hinzufügen einer Bedingungsanweisung
in das Buildskript umfasst, um das Variabilitätsele-
ment anzuwenden.

5. Verfahren nach Anspruch 4, wobei das Variabilität-
selement eine Optionsvariabilität zum Entfernen ei-
ner vorgegebenen Komponente aus einem Pfad des
Buildskripts oder eine Schaltvariabilität zum Aus-
wählen einer vorgegebenen Komponente gemäß ei-
nem konfigurierten Wert einer Konfigurationsvariab-
len ist.

6. Verfahren nach Anspruch 5, wobei das Erzeugen
des Buildskripts des Weiteren umfasst:

für eine zusammengesetzte Komponente, Er-
stellen des Buildskripts so, dass ein Buildskript
für eine untergeordnete Komponente rekursiv
aufgerufen werden kann; und
für eine primitive Komponente, Erstellen des
Buildskripts so, dass ein Buildprozess für einen
Quellcode der primitiven Komponente beschrie-
ben werden kann.

7. Vorrichtung, die umfasst:

einen Codegenerator (121) zum Erzeugen ei-
nes Vorlagencodes einer virtuellen Software-
plattform, wobei der erzeugte Vorlagencode
Funktionen von einer oder mehreren Kompo-
nenten von Software entsprechend empfange-
nen Designinformationen einer Softwareplatt-
form beschreibt, wobei die Softwareplattform
ein Satz aus Komponenten einschließlich ge-
meinsamer Elemente und variabler Elemente
ist, wobei eine Vielzahl von Softwareprodukten
durch selektiv kombinierte Elemente gebildet
wird;
einen Buildskript-Generator (122) zum Erzeu-
gen eines Buildskripts der virtuellen Software-
plattform, das Konfigurationsvariablen entspre-
chend einem Typ der Software aufweist, Erstel-
len des erzeugten Vorlagencodes; und
einen Plattformkonfigurator (130), der dazu ein-
gerichtet ist, Konfigurationswerte der Konfigu-
rationsvariablen für eine Kombination der Kom-
ponenten zu ändern.
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Revendications

1. Procédé mis en œuvre sur un ordinateur
comprenant :

génération (210) d’un code de modèle d’une pla-
te-forme logicielle virtuelle, dans lequel le code
de modèle généré décrit des fonctions d’un ou
plusieurs composants de logiciel selon des in-
formations de conception reçues relatives à une
plate-forme logicielle, la plate-forme logicielle
consistant en un ensemble de composants in-
cluant des éléments communs et des éléments
variables, dans lequel une variété de produits
logiciels est constituée d’éléments combinés
sélectivement ; et
génération (220) d’un script de construction de
la plate-forme logicielle virtuelle, le script de
construction présentant des variables de confi-
guration selon un type du logiciel, construction
du code de modèle généré, et puis changement
de valeurs de configuration des variables de
configuration pour une combinaison des com-
posants.

2. Le procédé tel que revendiqué à la revendication 1,
dans lequel la génération du code de modèle
comprend :

génération d’une structure de répertoires indi-
quant une relation d’inclusion entre un compo-
sant de niveau supérieur et un composant de
niveau inférieur parmi l’un ou plusieurs
composants ;
application d’un élément de dépendance indi-
quant une relation de dépendance entre une in-
terface d’un premier composant et un deuxième
composant en utilisant l’interface, parmi l’un ou
plusieurs composants ; et
application d’un élément de variabilité pour sé-
lectionner une pluralité des composants dans la
relation d’inclusion ou la relation de dépendance
selon les variables de configuration.

3. Le procédé tel que revendiqué à la revendication 2,
dans lequel :

la structure de répertoires est une structure de
répertoires hiérarchique, et un composant de ni-
veau inférieur de la structure de répertoires hié-
rarchique présente un répertoire de niveau in-
férieur séparé pour un fichier d’en-tête et un fi-
chier source ; ou
dans lequel un code source du deuxième com-
posant inclut une référence à un fichier d’en-tête
du premier composant et un appel à une fonction
correspondant à l’interface du premier
composant ; ou

dans lequel la génération du script de construc-
tion comprend :

définition d’une variable de type pour sélec-
tionner le type du logiciel ;
description d’une variable de configuration
de niveau inférieur liée à la variable de type ;
spécification d’une valeur de configuration
selon une relation de mappage entre des
variables de configuration ; et
configuration d’informations de chemin d’un
code source de chaque composant.

4. Le procédé tel que revendiqué à la revendication 3,
dans lequel la spécification de la valeur de configu-
ration comprend une distribution de la valeur de con-
figuration sur des composants de niveau inférieur,
dans lequel la génération du script de construction
comprend en outre un ajout d’une instruction condi-
tionnelle dans le script de construction afin d’appli-
quer l’élément de variabilité.

5. Le procédé tel que revendiqué à la revendication 4,
dans lequel l’élément de variabilité est une variabilité
d’option pour supprimer un composant prédéterminé
d’un chemin du script de construction ou une varia-
bilité de commutation pour sélectionner un compo-
sant prédéterminé selon une valeur configurée d’une
variable de configuration.

6. Le procédé tel que revendiqué à la revendication 5,
dans lequel la génération du script de construction
comprend en outre :

pour un composant composite, construction du
script de construction de sorte qu’un script de
construction destiné à un composant de niveau
inférieur puisse être appelé récursivement ; et
pour un composant primaire, construction du
script de construction de sorte qu’un processus
de construction destiné à un code source du
composant primaire puisse être décrit.

7. Dispositif comprenant :

un générateur de code (121) pour générer un
code de modèle d’une plate-forme logicielle vir-
tuelle, dans lequel le code de modèle généré
décrit des fonctions d’un ou plusieurs compo-
sants de logiciel selon des informations de con-
ception reçues relatives à une plate-forme logi-
cielle, la plate-forme logicielle consistant en un
ensemble de composants incluant des éléments
communs et des éléments variables, dans le-
quel une variété de produits logiciels est cons-
tituée d’éléments combinés sélectivement ;
un générateur de script de construction (122)
pour générer un script de construction de la pla-
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te-forme logicielle virtuelle présentant des va-
riables de configuration selon un type du logiciel,
construisant le code de modèle généré ; et
un configurateur de plate-forme (130) adapté
pour changer des valeurs de configuration des
variables de configuration pour une combinai-
son des composants.
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