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(57) ABSTRACT

A respective representation of signals from the control appa-
ratus is provided for selection which has been prescribed as a
first selection of signals for the control apparatus. At leasttwo
representations of program processes which can be executed
concurrently can be produced. At least one of these represen-
tations is produced as a respective representation of an oper-
ating program process, and at least one of these representa-
tions is produced as a respective representation of a
supplementary program process. Access by the at least one
supplementary program process is limited to the prescribed
first selection of signals. Program code is produced based on
the prescribed first selection of signals the at least two repre-
sentations produced for program processes which can be
executed concurrently.
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METHOD FOR CONFIGURING A CONTROL
APPARATUS FOR A MOTOR VEHICLE,
COMPUTER PROGRAM AND CONTROL
APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] ThisisaU.S. national stage of application No. PCT/
EP2012/052891, filed on Feb. 21, 2012. Priority is claimed on
German Application No. DE102011012187.0, filed Feb. 23,
2011, the content of which is incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates to a method for configuring a
control apparatus for a motor vehicle, a computer program for
configuring the control apparatus, and to the control appara-
tus.

[0004] 2. Description of Prior Art

[0005] Manufacturers of superstructures for utility vehicles
may need access to a drive train of the utility vehicle to be able
to demand power from the internal combustion engine of the
utility vehicle required for operating the superstructures.
However, it is complex and expensive to implement a con-
troller of the drive train required for operating the superstruc-
tures.

SUMMARY OF THE INVENTION

[0006] An object of one embodiment of the invention is to
create a method and a computer program that provides for
simple configuring of a control apparatus. It is also an object
of one embodiment of the invention to create a control appa-
ratus which can be extended in a simple manner and which is
reliable.

[0007] According to one embodiment of the invention is a
method for configuring a control apparatus for a motor
vehicle and a corresponding computer program. A respective
representation of signals from the control apparatus is pro-
vided for selection and a completed selection is predeter-
mined as a predetermined first selection of signals from the
control apparatus. At least two representations of program
processes that can be executed concurrently can be generated.
At least one of these representations is generated as a respec-
tive representation of an operating program process and at
least one of these representations is generated as a respective
representation of a supplementary program process. An
access of the at least one supplementary program process is
restricted to the predetermined first selection of signals from
the control apparatus. Furthermore, program code, which can
be executed on the control apparatus, is generated based on
the predetermined first selection of signals from the control
apparatus and in dependence on the generated at least two
representations of program processes that can be executed
concurrently. The computer program comprises program
instructions which perform the above steps during their
execution on a computer. Furthermore, the computer program
is preferably formed on a computer-readable medium.
[0008] The program code, which can be executed on the
control apparatus, is generated such that the program pro-
cesses can be executed concurrently in the control apparatus
and that the access to the signals from the control apparatus is
restricted for the at least one supplementary program process
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in accordance with the predetermined first selection of signals
from the control apparatus. Advantageously, the respective
representation of signals from the control apparatus is also
provided for selection and a respectively further completed
selection is predetermined as a predetermined second selec-
tion of signals from the control apparatus to which an access
of the at least one operating program process is restricted in
each case.

[0009] An advantage is that a respective operating program
that can be executed within the context of the at least one
operating program process, and a respective supplementary
program that can be executed in the context of the at least one
supplementary program process are encapsulated in their
respective program process. As a result, high safety and reli-
ability are possible. As a result, the programs cannot impair
themselves mutually in the case of faults. The respective
operating program and the respective supplementary pro-
gram can thus be operated largely independently of one
another. Furthermore, a high degree of safety and reliability is
possible due to the restriction of the access to the first selec-
tion of signals from the control apparatus for the at least one
supplementary program process. As a result, the respective
supplementary program cannot influence or impair, in par-
ticular, signals of the operating program that are not made up
by the predetermined first selection of signals from the con-
trol apparatus. As a result, unauthorized manipulation and
malfunction of the control apparatus by the respective supple-
mentary program are avoided, which supplementary program
runs in the context of the at least one supplementary program
process.

[0010] Inoneadvantageous embodiment, the generating of
the program code, which can be executed on the control
apparatus, comprises generating an installation function for
at least one supplementary program of a third-party manufac-
turer that can be executed in the context of the at least one
supplementary program process on the control apparatus, for
enabling a subsequent installation of the at least one supple-
mentary program by a third party independently of at least
one operating program, which can be executed in the context
of the at least one operating program process on the control
apparatus. As a result, for example, the third-party manufac-
turer that provides the at least one supplementary program
can implement and/or alter the at least one supplementary
program in the control apparatus independently of a vehicle
manufacturer or a manufacturer of the control apparatus who
manufactures the at least one operating program and imple-
ments it in the control apparatus. Thus, responsibility for any
malfunctions of the at least one operating program or of the at
least one supplementary program can be assigned more eas-
ily, for example to the vehicle manufacturer or to the third-
party manufacturer.

[0011] In afurther advantageous embodiment, a cycle time
and/or a priority can be specified for executing the respective
supplementary program process. The cycle time and/or pri-
ority specified in each case is allocated to the respective
supplementary program process via the respectively associ-
ated representation. The program code is generated depen-
dently on the associated cycle time and/or priority such that
the respectively supplementary program processes can be
executed with this cycle time or priority, respectively, in the
control apparatus. An advantage is that computing power,
used maximally by the respective supplementary program
process executing the at least one supplementary program can
be specified or controlled. With a suitable specification of the



US 2013/0332006 Al

cycle time and/or the priority, the respective supplementary
program process of the respective supplementary program
cannot impair the execution of the at least one operating
program process of the respective operating program. As a
result, a deterministic and especially safe and reliable opera-
tion of the control apparatus is possible.

[0012] In a further advantageous embodiment, the control
apparatus comprises, in at least one data memory, at least one
common data memory area for storing the predetermined first
selection of signals from the control apparatus and the access
of the at least one supplementary program process to the at
least one data memory is restricted to the common data
memory area. An advantage is that the respective supplemen-
tary program only has restricted access to the signals from the
control apparatus so that motor vehicle functions can be pro-
tected by this restriction against access by the at least one
supplementary program. This provides for high safety and
reliability of the control apparatus. Motor vehicle functions
can thus be protected against unauthorized use or misuse by
the at least one supplementary program or malfunction of the
at least one supplementary program.

[0013] According to one embodiment of the invention a
control apparatus controls at least one motor vehicle function
in a motor vehicle. The control apparatus comprises at least
one data memory and at least one computing device. The
control apparatus is designed for storing at least one supple-
mentary program of a third-party manufacturer in the at least
one data memory independently of at least one operating
program which, is stored in the at least one data memory.
Furthermore, the control apparatus is designed for the con-
current execution of the at least one supplementary program
by the at least one computing device in the context of a
supplementary program process in addition to at least one
operating program process within the context of which the at
least one operating program can be executed. Access of the at
least one supplementary program process is restricted to a
predetermined first selection of signals from the control appa-
ratus.

[0014] Advantages and advantageous embodiments and
their advantages essentially correspond to those which are
mentioned with reference to the first aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Exemplary embodiments of the invention will be
explained in the text which follows with reference to the
diagrammatic drawings, in which:

[0016] FIG. 1 is a control apparatus;

[0017] FIG. 2 is a configuration manager and representa-
tions of program processes and signals from the control appa-
ratus; and

[0018] FIG. 3 is a flow chart.

DETAILED DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENTS

[0019] Elements of the same construction or function are
provided with the same reference symbols in all figures.

[0020] A controlunit ST comprises at least one computing
device CPU and at least one data memory MEM (FIG. 1). The
at least one computing device CPU is, for example, designed
in each case as a microprocessor or as a microcontroller. The
at least one data memory MEM comprises, for example, at
least one volatile memory and/or at least one non-volatile
memory. The control apparatus ST also comprises at least one

Dec. 12,2013

first hardware interface IF1 for coupling to external devices,
for example at least one sensor and/or actuator and/or at least
one further control apparatus ST. The control apparatus ST
comprises preferably also at least one second hardware inter-
face IF2 for coupling to external devices, for example at least
one sensor and/or actuator and/or at least one further control
apparatus ST. The at least one computing device CPU, the at
least one data memory MEM, the at least one first hardware
interface IF1 and the at least one second hardware interface
IF2 are preferably coupled to one another via a databus B.
[0021] The at least one first hardware interface IF1 is pref-
erably designed as a vehicle databus interface, for example
for a “Controller Area Network™ or, in brief: CAN. The at
least one second hardware interface IF2 is preferably
designed for coupling to external sensors and/or actuators.
The control apparatus ST is designed and provided especially
for installation in a motor vehicle and especially for installa-
tion in a utility vehicle. The control apparatus ST can also be
designated as controller. The control apparatus ST is designed
especially for controlling at least one motor vehicle function
in the motor vehicle or utility vehicle, for example for con-
trolling an internal combustion engine of the motor vehicle or
utility vehicle or for controlling another component of a drive
train of the motor vehicle or utility vehicle.

[0022] For example, the control apparatus ST is provided
for a utility vehicle comprising a superstructure of a third-
party manufacturer. A vehicle manufacturer manufactures,
for example, a chassis and delivers it to the third-party manu-
facturer who mounts the superstructure on the chassis. The
superstructure can comprise, for example, a concrete mixer or
a fire engine ladder. The chassis comprises especially the
control apparatus ST configured by the vehicle manufacturer.
Operating the respective superstructure requires, for
example, access to the drive train in order to be able to
demand, for example, power for operating the concrete mixer
or for extending or retracting the fire engine ladder, and to be
ableto tap it off from the drive train. This is also called “power
take-off control”.

[0023] This access to the drive train takes place especially
via the control apparatus ST.

[0024] In the at least one data memory MEM, at least one
operating program BP is stored, for example a first operating
program BP1 and a second operating problem BP2. The at
least one operating program BP is preferably configured and
implemented by the vehicle manufacturer and stored in the at
least one data memory MEM. As an alternative, the at least
one operating program BP can also be configured, imple-
mented and stored in the at least one data memory MEM by a
manufacturer of the control apparatus ST. The at least one
operating program BP is provided especially for controlling
the at least one motor vehicle function and especially for
controlling the at least one motor vehicle function of the
chassis and/or of the internal combustion engine and/or of the
drive train. The at least one operating program BP is therefore
generally not matched to a particular superstructure on the
chassis but can be used unchanged with various superstruc-
tures.

[0025] For controlling functions of the respective super-
structure, at least one supplementary program ZP can be
stored in the at least one data memory MEM, which supple-
mentary program is generally developed and implemented by
the third-party manufacturer or by a further third-party manu-
facturer acting on behalf of or on instruction by the third-party
manufacturer and which is preferably specifically matched to
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the respective superstructure or its type. In general, the
vehicle manufacturer and the manufacturer of the control
apparatus ST are not significantly involved in the develop-
ment or implementation of the at least one supplementary
program ZP.

[0026] In order to be able to guarantee the safety and reli-
ability of the control apparatus ST and of the motor vehicle,
measures must be taken to prevent errors of the supplemen-
tary program ZP have a negative effect in this respect.
[0027] Therefore, in particular, only certain signals SIG
from the control apparatus ST should be available to the at
least one supplementary program ZP. Furthermore, the at
least one supplementary program ZP should be executable
and able to be installed largely independently of the at least
one operating program BP so that the third-party manufac-
turer can install, store, or modify his respective supplemen-
tary program ZP independently of the vehicle manufacturer
or the manufacturer of the control apparatus ST in the at least
one data memory MEM. As a result, it should not be possible
to impair the operation of the at least one operating program
BP, as far as possible.

[0028] The control apparatus ST is designed to execute the
at least one operating program BP and the at least one supple-
mentary program ZP concurrently or in parallel in separate
program processes. This is also called “multitasking” and the
program processes are also called “task”. In particular, at least
one operating program process BPP is provided and at least
one supplementary program process ZPP is provided. The at
least one supplementary program ZP can be executed as part
of the at least one supplementary program process ZPP and
the at least one operating program BP can be executed as part
of the at least one operating program process BPP. For
example, the first operating program BP1 can be executed in
a first operating program process BPP1 and the second oper-
ating program BP2 can be executed in a second operating
program process BPP2.

[0029] To enable the third-party manufacturer to install or
store or modify its respective supplementary program ZP
independently of the vehicle manufacturer or the manufac-
turer of the control apparatus ST in the at least one data
memory MEM and in order to be able to ensure that the safety
and reliability of the control apparatus ST can not be endan-
gered by the at least one supplementary program ZP, the
control apparatus ST must be suitably configured. For this
purpose, a configuration manager KM is provided which is
designed preferably as a computer program for configuring
the control apparatus ST but which can also be designed as a
corresponding apparatus (FIG. 2). Furthermore, such an
apparatus can also comprise the computer program. The con-
figuration manager KM is designed to configure the program
processes, that is to say the at least one operating program
process BPP and the at least one supplementary program
process ZPP, and to configure the signals SIG of the control
apparatus ST to which, in particular, the access of the at least
one supplementary program process ZPP should be restricted
and to generate program code PROG executable on the con-
trol apparatus ST, which code can be stored in the at least one
data memory MEM. Preferably, the configuration manager
KM is also designed for assigning the at least one operating
program BP to its respective operating program process BPP
and for generating the program code PROG inclusive of the at
least one operating program BP and, if necessary, also for
assigning the at least one supplementary program ZP to its
respective supplementary program process ZPP and for gen-
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erating program code PROG of the at least one supplementary
program ZP. The configuration manager KM is preferably
part of a model-based development environment or the con-
figuration manager KM comprises the model-based develop-
ment environment.

[0030] FIG. 2 shows the configuration manager KM and
representations of software components of the control appa-
ratus ST. The software components can be executed as part of
the program code PROG on the control apparatus ST. FIG. 2
shows, by way of example, a representation of the first oper-
ating program process BPP1, a representation of the second
operating program process BPP2, and a representation of the
atleast one supplementary process ZPP. Furthermore, a selec-
tion of signals SIG form the control apparatus ST is allocated
in each case to each of these program processes. The configu-
ration manager KM preferably offers all available signals SIG
from the control apparatus ST in the form of representations
of the respective signals SIG from the control apparatus ST
for selection, for example in the form of a selection list.
Depending on a completed selection from all available sig-
nals SIG from the control apparatus ST, a predetermined first
selection SIG1 of signals SIG from the control apparatus ST
is predetermined by the configuration manager KM for the at
least one supplementary program process ZPP. The predeter-
mined first selection SIG1 of signals SIG from the control
apparatus ST comprises, for example, a signal relating to an
increase of an engine speed and/or return messages from
vehicle functions, for example relating to an idling gearbox.
Preferably, a predetermined second selection SIG2 and pos-
sibly also a further predetermined second selection SIG2' of
signals SIG from the control apparatus ST is also predeter-
mined for the respective operating program process BPP in
dependence on a further completed selection from all avail-
able signals SIG of the control apparatus ST by the configu-
ration manager KM.

[0031] The predetermined first selection SIG1 and the pre-
determined second selection SIG2 and possibly the further
predetermined second selection SIG2' of signals SIG from the
control apparatus ST can comprise corresponding signals
SIG from the control apparatus ST. The predetermined first
selection SIG1 and the predetermined second selection SIG2
and possibly the further predetermined second selection
SIG2' of signals SIG from the control apparatus ST preferably
comprise different combinations of signals SIG from the
control apparatus ST.

[0032] The predetermined first selection SIG1 is preferably
restricted with respect to the predetermined second selection
SIG2 and the further predetermined second selection SIG2' of
signals SIG from the control apparatus ST, that is to say the
predetermined first selection SIG1 comprises preferably few
signals SIG from the control device ST than the predeter-
mined second selection SIG2 and the further predetermined
second selection SIG2' of signals SIG from the control device
ST and does not comprise especially preferred such signals
SIG which are safety-critical or essential for the reliability of
the control apparatus ST. the predetermined first selection
SIG1 of signals SIG from the control apparatus ST comprises
especially essentially only those signals SIG from the control
apparatus ST that are mandatorily required for the operation
of superstructures. The predetermined first selection SIG1 of
signals SIG from the control apparatus ST is preferably pre-
determined by the vehicle manufacturer or the manufacturer
of the control apparatus ST so that the third-party manufac-
turer can use only this predetermined first selection SIG1 of
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signals SIG from the control apparatus ST for his respective
supplementary program ZP. The access to signals SIG from
the control apparatus ST is thus restricted to the predeter-
mined first selection SIG1 of signals SIG from the control
apparatus ST for the at least one supplementary program
process ZPP and for the respective supplementary program
ZP. The access to signals SIG from the control apparatus ST,
which are not comprised by the predetermined first selection
SIG1, is not possible for the at least one supplementary pro-
gram process ZPP and the respective supplementary program
ZP. Correspondingly, such signals SIG from the control appa-
ratus ST are protected from access by the at least one supple-
mentary program process ZPP and the respective supplemen-
tary program ZP.

[0033] Such restricting of access can be implemented, for
example, by providing at least one common data memory
area SMEM. Such a common data memory area SMEM can
also be called “shared memory”. For example, a first common
data memory area SMEM1 is provided for storing the signals
SIG from the control apparatus ST in accordance with the
predetermined first selection SIG1 of signals SIG from the
control apparatus ST. The access of the at least one supple-
mentary program process ZPP and of the respective supple-
mentary program ZP is restricted to this first common data
memory area SMEMI1. As a result, a type of “firewall” is
formed. For other signals SIG from the control apparatus ST,
which are not comprised by the predetermined first selection
SIG1 of signals SIG from the control apparatus ST, at least
one further common data memory area can be provided, for
example a second common data memory area SMEM2. It can
also be provided that a respective common data memory area
SMEM is allocated to each program process, in which the
signals SIG from the control apparatus ST can be stored in
accordance with the respective predetermined selection of the
signals SIG from the control apparatus ST. However, the
access of the at least one operating program process BPP and
of the respective operating program BP does not generally
have to be restricted to one of the common data memory areas
SMEM so that these can also access, for example, the first
common data memory area SMEMI1.

[0034] To safeguard the operational reliability of the con-
trol apparatus ST, it is also advantageous to assign to the
respective program process and especially to the at least one
supplementary program process ZPP a cycle time Z and/or a
priority P with which the respective supplementary program
process ZPP and thus the respective supplementary program
ZP can be executed. By predetermining the cycle time Z
and/or the priority P, it can be reliably prevented that the at
least one supplementary program process ZPP and the
respective supplementary program ZP prevent or impair the
executing of the at least one operating program process BPP
and of the respective operating program BP in that the at least
one supplementary program process ZPP and the respective
supplementary program ZP claim for themselves too large a
proportion of the overall computing power available in the
control apparatus ST. By predetermining the cycle time Z
and/or the priority P, a proportion of the available computing
power can thus essentially be predetermined for the at least
one supplementary program process ZPP and the respective
supplementary program ZP. Preferably, a respective cycle
time Z and/or priority P can also be predetermined for the at
least one operating program process BPP and the respective
operating program BP. The respective cycle time Z and/or
priority P can be predetermined by the configuration manager
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KM and is allocated by the latter to the representation of the
respective program process. For example, the first cycle time
7.1 and/or a first priority P1 is allocated to the first operating
program process BPP1 by the configuration manager KM.
For example, the first cycle time Z1 is 20 milliseconds. For
example, a second cycle time Z2 and/or a second priority P2
is allocated to the second operating program process BPP2 by
the configuration manager KM. For example, the second
cycle time 72 is 40 milliseconds. Furthermore, a third cycle
time Z3 and/or a third priority P3 is allocated to the at least
one supplementary program process ZPP by the configura-
tion manager KM, for example. For example, the third cycle
time 73 is 100 milliseconds. However, the cycle times Z
and/or priorities P can also be predetermined differently.

[0035] To be able to install the at least one supplementary
program ZP independently of the at least one operating pro-
gram BP and especially also subsequently by a third party,
that is to say independently of the vehicle manufacturer and
the manufacturer of the control apparatus ST, and to store it or
modify it in the at least one data memory MEM, that is to say
also especially to be able to perform updates of the at least one
supplementary program ZP, it is preferably provided that
during the generation of the program code PROG, an instal-
lation function INST is generated. The installation function
INST is preferably stored in the at least one data memory
MEM and can be executed by the at least one computing
device CPU. The installation function INST can be utilized by
the third party, for example by the third-party manufacturer or
by a workshop.

[0036] The signals SIG from the control apparatus ST are
provided, for example, by atleast one software interface to the
at least one hardware interface, especially to the first and the
second hardware interface IF1, IF2. However, the signals SIG
from the control apparatus ST can also relate to internal
processes of the control apparatus ST and can be used, for
example, also for signaling between various program pro-
cesses. For example, a first software interface DI1, a second
software interface D12, a third software interface DI3 and a
fourth software interface D14 are provided. However, more or
fewer than the software interfaces mentioned can be pro-
vided. The respective software interface is provided espe-
cially for signal editing and signal processing. For example, at
least one of the software interfaces is provided for evaluating
messages which are received via the vehicle databus. For
example, these messages are dissected and useful information
transported in these is allocated to the relevant signals SIG of
the control apparatus ST. Correspondingly, a respective mes-
sage can be generated, in reverse if necessary, depending on
signals SIG from the control apparatus ST and transmitted via
the vehicle databus. For this purpose, the respective software
interface communicates with at least one hardware driver, for
example a first hardware driver HWT1 and a second hardware
driver HWT?2. The first hardware driver HWT1 is allocated,
for example, to the first hardware interface IF1 and enables
the first hardware interface IF1 to be operated. Correspond-
ingly, for example, the second hardware driver HWT2 is
allocated to the second hardware interface IF2 and enables the
second hardware interface IF2 to be operated.

[0037] The at least one software interface and the at least
one hardware driver are predetermined, for example, by the
manufacturer of the control apparatus ST and correspond-
ingly designed to be suitable for the control apparatus ST. The
associated software components are taken into consideration
in the generation of the program code PROG and integrated.
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By the at least one software interface, in particular, the signals
SIG from the control apparatus ST, available overall in the
control apparatus ST, are predetermined which are provided
by the configuration manager KM for selection. Generating
the program code PROG preferably comprises generating a
memory map that especially comprises the at least one com-
mon data memory area SMEM and especially the first com-
mon data memory area SMEM1 and which, if necessary, also
comprises the program code belonging to the at least one
operating program BP and/or the installation function INST
and the associated program code of the at least one software
interface and of the at least one hardware driver. The memory
map is stored preferably in the at least one data memory MEM
of the control apparatus ST.

[0038] FIG. 3 shows a flow chart of the computer program
for configuring the control apparatus ST. The program starts
in step S1 in which, for example, variables are initialized. In
a step S2, the signals SIG from the control apparatus ST,
available in the control apparatus ST, are provided for selec-
tion as their respective representation, for example in the form
of the selection list. In a step S3, it is checked whether the
selection has taken place. The completed selection is prede-
termined as the predetermined first selection SIG1 of signals
SIG from the control device ST in a step S4. In a step S5 and
a step S6 it can correspondingly be provided to predetermine
the predetermined second selection SIG2 and possibly the at
least one further predetermined second selection SIG2' of
signals SIG from the control apparatus ST in dependence on
a respective further completed selection from the signals SIG
from the control apparatus ST, available in the control appa-
ratus ST.

[0039] Inastep S7, it is checked whether the generating of
the representation of the at least one operating program pro-
cess BPP has been chosen. If this has been chosen, the rep-
resentation of the at least one operating program process BPP
is generated in a step S8, for example of the first operating
program process BPP1 or of the second operating program
process BPP2. If necessary, the representation of the respec-
tive operating program BP is also allocated to the respective
operating program process BPP, for example in the form of
the respective source text or of the already precompiled asso-
ciated program code. In a step S9, it can also be provided to
allocate the cycle time Z and/or the priority P to the represen-
tation of the respective operating program process BPP.

[0040] Insteps S10to S12,the representation of the at least
one supplementary program process ZPP is generated in
accordance with steps S7 to S9. In step S10, it is checked in
this respect whether generating the representation of the at
least one supplementary program process ZPP has been
selected. If this has been selected, the representation of the at
least one supplementary program process ZPP is generated in
step S11. In this process, the access of the at least one supple-
mentary program process ZPP and of the supplementary pro-
gram ZP which can be executed within its context to signals
SIG of the control apparatus ST is restricted to the predeter-
mined first selection SIG1 of signals SIG from the control
apparatus ST. In step S12, it can also be provided to allocate
to the representation of the at least one supplementary pro-
gram process ZPP the cycle time Z and/or the priority P,
especially the third cycle time 73 and/or the third priority P3.
[0041] Inastep S13, the program code PROG is generated
in dependence on the predetermined first selection SIG1 and
possibly on the predetermined second selection SIG2 and
further predetermined second selection SIG2' of signals SIG
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from the control apparatus ST and in dependence on the at
least one configured operating program process BPP and the
at least one configured supplementary program process ZPP.
Preferably, the program code PROG comprises the installa-
tion function INST for installing the at least one supplemen-
tary program and/or the memory map.

[0042] The program ends in a step S14. A sequence of the
program processing can also be different. For example, steps
S7 to S9 can be exchanged with steps S10 to S12 or steps S3
and S4 can be exchanged with steps S5 and S6. Similarly,
steps S2 to S6 can be exchanged with steps S7 to S12, for
example.

[0043] Thus, while there have shown and described and
pointed out fundamental novel features of the invention as
applied to a preferred embodiment thereof, it will be under-
stood that various omissions and substitutions and changes in
the form and details of the devices illustrated, and in their
operation, may be made by those skilled in the art without
departing from the spirit of the invention. For example, it is
expressly intended that all combinations of those elements
and/or method steps which perform substantially the same
function in substantially the same way to achieve the same
results are within the scope of the invention. Moreover, it
should be recognized that structures and/or elements and/or
method steps shown and/or described in connection with any
disclosed form or embodiment of the invention may be incor-
porated in any other disclosed or described or suggested form
or embodiment as a general matter of design choice. It is the
intention, therefore, to be limited only as indicated by the
scope of the claims appended hereto.

1.-7. (canceled)

8. A method for configuring a control apparatus for a motor
vehicle, comprising:

providing a respective representation of signals from the

control apparatus for selection, wherein a completed
selection is determined as a first selection of signals
from the control apparatus;

generating at least two representations of program pro-

cesses that can be executed concurrently, wherein at
least one of these representations is generated as a
respective representation of an operating program pro-
cess and at least one of these representations is generated
as a respective representation of a supplementary pro-
gram process;

restricting an access of the at least one supplementary

program process to the predetermined first selection of
signals from the control apparatus; and

generating program code configured to be executed on the

control apparatus in dependence on the predetermined
first selection of signals from the control apparatus and
on the generated at least two representations of program
processes that can be executed concurrently.

9. The method as claimed in claim 8, in which the gener-
ating of the program code which can be executed on the
control apparatus comprises:

generating an installation function for at least one supple-

mentary program of a third-party manufacturer, which
can be executed in a context of the at least one supple-
mentary program process on the control apparatus, to
enable a subsequent installation of the at least one
supplementary program by a third party independently
of atleast one operating program that can be executed in
the context of the at least one operating program process
on the control apparatus.
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10. The method as claimed in claim 9, wherein at least one
of'acycletime and a priority can be specified for executing the
respective supplementary program process and the at least
one of the cycle time and the priority specified in each case is
allocated to the respective supplementary program process
via the respectively associated representation.

11. The method as claimed in claim 9, wherein the control
apparatus comprises at least one data memory having at least
one common data memory area configured to store the pre-
determined first selection of signals from the control appara-
tus and the access of the at least one supplementary program
process to the at least one data memory is restricted to the at
least one common data memory area.

12. A computer program comprising program instructions
which, when executed on a computer, perform the following:

providing a respective representation of signals from a
control apparatus for selection wherein a completed
selection is determined as a predetermined first selection
of signals from the control apparatus;

generating at least two representations of program pro-
cesses that can be executed concurrently, wherein at
least one of these representations is generated as a
respective representation of an operating program pro-
cess and at least one of these representations is generated
as a respective representation of a supplementary pro-
gram process;
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restricting an access of the at least one supplementary
program process to the predetermined first selection of
signals from the control apparatus; and

generating program code configured to be executed on the

control apparatus in dependence on the predetermined
first selection of signals from the control apparatus and
on the generated at least two representations of program
processes that can be executed concurrently.

13. The computer program as claimed in claim 12, stored
on a nontransient computer-readable medium.

14. A control apparatus for controlling at least one motor
vehicle function in a motor vehicle, which comprises at least
one data memory and at least one computing device and
which is configured to:

store at least one supplementary program of a third-party

manufacturer in the at least one data memory indepen-
dently of at least one operating program that is stored in
the at least one data memory; and

concurrently execute the at least one supplementary pro-

gram by the atleast one computing device in a context of
a supplementary program process in addition to at least
one operating program process, within the context of
which the at least one operating program can be
executed,

wherein access to the at least one supplementary program

process is restricted to a predetermined first selection of
signals from the control apparatus.

#* #* #* #* #*



