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A device and a method for executing method steps are described in which an output signal is produced. Dependent on whether an

output mode Is switched on, the output signal Is outputted. The output signal comprises items of information concerning the
environment in which the output signal was produced.
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in which an output gignal is produced. Dependent on whether
> an output mode is switched on, the output slgnal 1s outputted.
The output signal comprises items of information concerning

the environment in which the ocutput signal was produced.

Fig., 2
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METHOD AND DFE B FOK ECUTING METHQD ['BE

s The invention relates to a method for processing method steps whereby an
output signal is output in one method step. The invention also pertains to

the processing of method steps with a control device that outputs an

output signal.

10 In the'cbntrolling of printing machines, for example, method
steps are automatically executed in series by a control
apparatus. The method steps comprise for example the
dontrolling of a printing unit or the controlling of a print
cylinder. Moreover, method steps are preferably provided with

15 which a correct funotioning of the controlled machine is
monitored. If the control apparatus recognizes a malfunction,
an output signal is produced and outputted via an output unit.

In addition, programs for producing a program flow [or:

20 program axecution] are known in which method steps are
provided that monitor a correct execution of the program flow.
If a program error is recognized in a wmethod step, this error
is8 outputted via an output unit.

25 The object of the invention is to provide a method and a

device for executing method steps, said method and device
comprising a greater degree of flexibility.

Advantageously, an output signal is outputted only if an
output mode 18 switched on. The use of an output mode offers
the advantage that output signals are outputted only when the
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output mode is switched on. If the output mode 1s not

switched on, the output signal ig produced but is not

outputted.

Additional advantageous developments ¢f the invention are

indicated in the dependent clients. In preferred specific

embodiments of the invention, the ocutput signal comprises
identifiers that for example indicate in which module, in
which device, or in which method step the output signal was
produced. In further advantageous specific embodiments, the
cutput sgignal comprises an identifier that indicates where the

method step is stored that resulted in the production of the

output signal.

In additicon, various output modes are preferably provided in
which predetermined types of output signals are outputted, and
the output signal preferably comprises an identifier that

indicates which output mode is switched on.

In a further preferred specific embodiment, the output signal

ig stored in a storage device with an indication of the time
at which the storing toock place. Thig specific embodiment

enables a statement concerning the time of occurrence ¢f the

output signal.

In the following, the invention is explained in more detail on

the basis of the figures.
Fig. 1 shows a device for executing method steps,

Fig. 2 shows a network of devices for executing method steps,

Fig. 3 ghows a flow diagram, and

CA 02354101 2001-07-25 ...2 -
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Fig. 4 shows two ocutput signals.

Fig. 1 shows a device for controlling a first printing machine
7, whereby method steps are executed for controlling first
printing machine 7. The method steps are for example realized
in the form of hardware and/or in the form of computer

programs.

The device comprises a control apparatus 2, which 1s connected
with an input unit 1 via an input line 8, and with an output
unit 4 via an output line 9, and with a storage device 3 via a
data line 10, and with a second control apparatus &5 via a
first interface 11, and with first printing machine 7 via
control lines 12. Instead of first printing machine 7,
control apparatus 2 can be connected with a controlling
element [or: actuator], so that the invention is not limited
to the controlling of a first printing machine 7, but rather
is sultable for a contreolling of arbitrary types of

controlling elements and/or machines.

Second control apparatus 5 is connected with a second storage
device 6 via a second data line 13. 1In zaddition, second
control apparatus S is connected with [slc: via] a second
input line 14 with a second input unit 15 and, via a second
output line 16, with a second output unit 17. In addltion, a
second printing machine 19 is provided, with which second
control apparatus 5 18 connected via second control lines 18.
Instead of second printing machine 18, a controlling element
or another machine can be provided that is controlled by
second control apparatus 5. In a preferred specific
embodiment, second control apparatus 5 is connected with first
printing machine 7 via third contrxol lines 20. In this

specific embodiment, first printing machine 7 is preferably

CA 02354101 2001-07-25 -3 -
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controlled in various functions and/or simultaneously by first

and second control apparatus 2, 5.

Second control apparatus 5, with second input unit 15, second
output unit 17, second storage device 6, and second printing
machine 19, represents a subsystem that is monitored and/or
controlled by first control apparatus 2. First control
apparatus 2 represents a master computer that monitors and/or
controls second control apparatus 5, which is fashioned as a

slave computer.

Fig. 2 schematically shows a main system 28 with first control
apparatus 2 as master computer, connected via an interface 11
with a first subsystem 21. Second control apparatus S is
arranged in first subsystem 21. In addition, main system 28
is connected, via additional interfaces 22, 23, with a second
and third subsystem 24, 25. Second and third subsystem each
comprise a control apparatus with input and output and storage

device.

The design of a device for processing method steps in the form
of a main system 28 and a plurality of subsystems 21, 24, 25
has the advantage that tasks are executed in parallel fashion
by subsystems, and the subsystems are monitored and controlled
by the main system. In this way, a rapid execution of tasks
ie possible, since the tasks are executed in parallel fashion.
In addition, through the arrangement of the main system a good
coordination ig enabled, for example with reference to the
workload of the subsystems. In addition, the use of a
plurality of subsystems has the advantage that a subsystem can
be provided as a substitute [or: replacement] system for

another subsystem, whereby the substitute system takes over

the tasks of the other subsystem when the latter has failed or

18 no longer functioning correctly.

CA 02354101 2001-07-25 - -
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At the same time, due to the subsystem structure it is
difficult to have an overview concerning which subsystem
executes method steps, and at which method step an output, in
particular an errored output, 1s produced, and where the

method step that produced an ocutput command is stored.

In the following, the invention is explained in more detail on
the basis of Figures 1 and 2, in relation to the program flow
of Figure 3. Figure 3 shows a program flow divided into a
first module 26 and a second module 27. First module 26
comprises method steps 10 to 90, and second module 27
comprises method steps 100 to 150. First module 26 is
executed in first control apparatus 2 in main system 28, and
second module 27 is executed in first subsystem 21 by second
control apparatus 5. The method steps of first module 26 are
stored 1n first storage device 3, and the method steps of
second module 27 are stored in second storage device 6.
Likewise, data and data files that are used for the execution
of first module 26 are preferably stored in first storage
device 3, and data and data files that are used for the

execution of second module 27 are preferably stored in second

data storage device 6.

At program point 10, first control apparatus 2 starts the
program flow and carries out an initialization of the data and
data files required for the execution of first module 26. At
the following program peoint 15, first control apparatus 2

writes to first storage device 3, in a first list, that first

module 26 is being executed, and additionally writes the
memory address X, Yy from which first module 26 was read out,
and writes first storage device 3 as the memory location of

the memory address. In addition, first storage device 2

CA 02354101 2001-07-25 -5-
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writes to the first list that first module 26 1s being

executed by main gystem 28.

Subsegquently, at program point 18 first control apparatus 2

5 executes method steps. These can for example consist in the
calculation of control data for first printing machine 7, or
in the preparation of an image to be printed ocut wvia first
printing machine 7. However, other tasks can also be executed
by first control apparatus 2, in which, for example, data are

10 acquired by input unit 1 or control data are outputted to

first printing machine 7.

Subsegquently, at program point 20 a branching takes place to
program point 100 of second module 27. The branching at

15 program point 20 can be conditional or unconditional. The
branching to program point 100 means that first control
apparatus 2 outputs a control command to second control
apparatus 5 via first interface 11. After receiving the
control command at program point 100, second control apparatus

20 5 begins to execute gsecond program module 27. At program
point 100, second control apparatus 5 writes to a second list
of second storage device 6 that the execution of second module
27 was initiated by first control apparatus 5 at program point
20 of first module 26.

235
Subsequently, at the following program point 110 second
control apparatus 5 stores, in a third list of second storage
device 6, the information that second module 27 is being
executed, and that second module 27 is being executed by first

30 subsystem 21, and that the data filees in which the method
steps of second module 27 are stored are stored in second

stocrage device € at memory address X, V.

CA 02354101 2001-07-25 : -6 -
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Subsequently, at program point 120, second contrxol apparatus 2
carries out predetermined method steps in which, for example,
an input is requested from second input unit 15, or a control
parameter is calculated for controlling second printing
machine 19 and/or first printing machine 7, or second printing

machine 19 and/or first printing machine 7 are controlled with

control parameters,

In addition, at program point 122 an output command is
produced for the outputting of an item of information. An
item of information i1s used for example Lo ¢obtain an overview
cf the execution of the method steps. In a network, it is ol
interest to know which control apparatus executes, or makes
uge of, which method steps, modules, storage devices, etc..
An item of output information is thereby preferably stored 1in
a first output field of second data storage device 6, saiaq
information comprising for example one or more of the
following: in which module the output i1nformation was
produced; that an item of output information is concerned;
which system produced the output information; which output
mode is concerned; at which program step the ocutput
information was produced; in which data file the program step

is stored, and at which memory address, and in which storage

device the data file is stored.

Subsequently, program step 125 is executed, in which a correct
functioning of the execution of the preogram steps of second
module 27, or a correct functioning of first and second
printing machine 7, 19 is monitored. If the monitoring of the
execution of the method steps revealg that an error has
occurred, an item of error information is stored in a second

output field of second storage device 6. The item of error

information includes at least one of the following: in which

module the output information was produced; which system

CA 02354101 2001-07-25 -] -
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produced the output information; which output mode is
concerned; at which program step the output information was
produced; 1in which data file the program step is stored, and
at which memory address, and in which storage device the data

5 file 18 stored; that an item of errcr information i1s concerned

relating to the program flow of second module 27,

If the monitoring of the functioning of f£irst or second

printing machine 7, 19 reveals that a malfunction has

10 occurred, then in second storage device 6 an i1item of output
information is stored in a third ocutput field, said
information preferably including at least one ©f the
following: in which module the output information was
produced; which system produced the output information; which

15 output mode is concerned; at which program step the output
information was procduced; in wnhich data file the program step
is stored, and at which memory address, and in which storage
device the data file is stored; the fact that an error output
is concerned relating to first and/or second printing machine

20 7, 1%, according to the printing machine 7, 18 at which the

eXrror was recognized.

In the following program step 130, second control apparatus 5
checks whether the first, second, or third output field of

25 second storage device 6 1s occupied. If this is the case,

branching takes place to program point 140. At program point

140 it i1s checked whether the information mode, the error mode
for the program flow, or the error mode for the manner of
functioning of first or second printing machine 7, 19 is

30 switched on. 1In addition, for the three ocutput modes there

are stored 1n gecond storage device 6 three memory fields,

which are occupied with the value 1 when the corresponding

medes are switched on. A switching on of the modes takes

CA 02354101 2001-07-25 -8~
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place either via an input or, dependent on a condition,

automatically via second control apparatus 5.

If the query at program point 140 vields the result that one

5 of the three output mode is switched on, branching takes place
CO program point 145. At program point 145, the cutput
information is outputted via first or second output unit 4,

17. Subsequently, branching takes place to program point 150.

10 If the query at program point 140 yields the result that none
of the output modes are switched on, branching takes place

directly to program point 150.

If the query at program point 130 yields the result that none
15 of the output fields are occupied, branching takes place

directly to program point 150.

AL program point 150, additional method steps of second module
27 are executed, and a control command is subgequently handed
20 over to first control apparatus 2 via first interface 11.
According to the specific embodiment of second medule 27, data
and/or calculated values are also handed over to first control

apparatus 2.

25 After receiving the control command, control apparatus 2
further executes first module 26 at program point 40.
Additional method steps are thereby executed correspending to

program point 18,

30 Program point 30 contains method Steps that are executed by
control apparatus 2 if at program point 20 branching does not
take place to program point 100. Program point 40 follows

after execution of program point 30.

CA 02354101 2001-07-25
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After execution of the method steps, at program point 45 an

information output is produced, preferably dependent on a
predetermined event, and is stored Dy first control apparatus
2 in first storage device 3, in a first output field. The
5 1infeormation output preferably comprises at least one of the

following items of information: the information was produced
in first module 26; the information ocutput was produced at
method step 45; the method step was executed by the main
system; an information output is concerned; in which data file

10 the method step is stored that resulted in the information

output, and at which memory address of first storage device 3

the data file is stored.

Subsequently, program point 48 is executed, in which a correct
15 functioning of the execution of the program steps of first
module 26, Oor a correct functioning of first and second
printing machine 7, 19, is monitored. If the monitoring of
- the execution of the method steps revealg that an error has
occurred, an item of error information is stored in a second
<0 output field of first storage device 3. The item of error
information includes at least one of the ftollowing: in which
module the output information was produced; which system
produced the output information: which cutput mode is
concerned; at which program step the output information was
<5 preoduced; in which data file the program step 18 stored, and
at which memory address, and in which storage device the data

file is stored; the fact that an item.of error information is

concerned relating to the program flow.

300 If the monitoring of the functioning of first or second
printing machine 7, 19 reveals that a malfunction has
occurred, then in third storage device 3 an item of output
information is stored in a third cutput field, said item of

information preferably including at leagt one of the

<10 -

CA 02354101 2001-07-25
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following: in which module the output information wag
produced; which system produced the output information: which
output mode i1s concerned; at which program step the output
information was produced; in which data file the program gtep
1s stored, and at which memory address, and in which storage

device the data file is stored; the fact that an error output

18 concerned relating to first and/or second printing machine

7, 19, according to the printing machine 7, 1¢ at which the

SXrror wasg recognized.

At the following program point 50, first control apparatus 2
checks whether one of the three output fields in first storage
device 3 is occupied. If this is not the case, branching

takes place to program point 90.

If the check at program point 50 reveals that at least one of
the three output fields is occcupied, branching takes place to
program point 60. At program point 60, first control apparatus
2 checks whether the output mode for an item of information.
the ocutput mode for an error message relating to the program
flow, or the output mode for the error message relating to the
functioning of first or second printing machine 7, 19 is
switched on. For this purpose, in storage device 3 there are
stored three memory fields, one memory field being allocated

respectively to one of the three modes of information. If an
cutput mode is switched on, the corresponding memory field is

occupied with the value 1.

If the query at program point 60 reveals that at least one of

the three output modes is switched on, branching takes place
Lo program point 70. If the query at program point 60 reveals
that none of the three output modes is switched on, branching

takes place directly to program point 90.

-11 -
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At program polint 70, first control apparatus 2 outputs the

infermation concerning first or second output unit 4, 17.

Subsequently, branching takes place to program point 90, at

which for example first module 26 i1s terminated.

Fig. 4 shows a first item of output information Al for an

information output, whereby SI<l> indicates an identifier for
first subsystem 21, MI<2> indicates an ldentifier for second
module 27, MO<2> indicates an identifier for ocutput mode
Information, L<122> indicates an identifier for the method
step 122 at which the output information was produced, and
Info~Mode indicates a brief item of information. Preferably,

the name of the data file Q and the memory location Q<x, y> of

the data file in which method step 122 is stored are alsc

cutputted.

The second output information A2 is an example of an error
output, and has identifier SI<0> for main system 28,
identifier MI<l> for first module 26, identifier MO<l> for the
ocutput mode 'error message,' identifier L<48> for indicating
the method step at which the error information was produced,
the word 'error mode' for the indication that an item of error
information is concerned, and identifier Q as the name of the
data file in which method step 48 is stored, and Q<x, y> as

the memory address at which the data file 1s sgtored in first

storage device 3.

Accordlng to the specific embodiment, the outputs can contain

a combination of the identifiers shown in Figure 4.

In a preferred specific embodiment, the output modes can be
switched on or switched off during the operation of first and

gsecond control apparatus 2, 5. In addition, the content of the

CA 02354101 2001-07-25 -12 -
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outputs can be modified via a corresponding input via first or
second input unit 1, 15. For example, different items of

information can be determined for output for the various
output modes.

In additicn, via a corresponding input it can also be
determined that items of information are not outputted, but

rather are written into an output data file of first or second

storage device 3, 6. The date and time of the storing are

10 thereby preferably alsoc stored during the storing of the

output data file. 1In this way, the output information can be

called at a later time, and, in addition, the time of the

occurrence of the ocutput information can be reguested.
e

15 An acdvantage of the invention is that the type of outputting

of an item of output information can be set in a flexible

fashion, and, in addition, the ocutput information includes an

indication concerning at which method step, at which module,

and at which main system or subsystem the output information

20 was produced. In this way, despite a distributed execution of

method steps, an overview is provided of the environment in

which the output information was produced.

CA 02354101 2001-07-25 -13-
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A method of executing method steps with an apparatus controlling a
machine, the method which comprises: enabling the apparatus for switching an
error mode on or off, the switching of the error mode taking place via an input;
checking whether the error mode is switched on via the input; and producing an
error signal in a method step and outputting the error signal including error
information as an output signal if the error mode is switched on and not
outputting the error signal if the error mode is not switched on, the output signal
being a signal selected from the group consisting of optical and acoustic signals.

2. The method according to claim 1, wherein the method steps are divided
into modules, and the method comprises changing from one module to another
module during the execution of the method steps, and wherein the output signal
comprises an identifier indicating in which module the output signal was
produced.

3. The method according to claim 1, which comprises executing the method
steps in a plurality of devices, and generating the output signal with an identifier
indicating the device in which the output signal was produced.

4. The method according to claim 1, wherein the method steps are stored as
digital data in a storage device, and the method comprises reading out the
method steps from the storage device and executed the method steps, and
wherein the output signal comprises an identifier indicating where the method
step is stored that produced the output signal.

5. The method according to claim 1, wherein the output signal comprises an
identifier indicating in which method step the output signal was produced.

6. A method of executing method steps with an apparatus controlling a
printing press, the method which comprises:

connecting the apparatus to an input unit;

enabling the apparatus for switching any of a plurality of error modes on
or off via the input unit;

checking whether each error mode is switched on via the input unit; and

- 15 -
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for each error made, producing an output signal in a method step and
outputting the output signal as at least one of an optical or an acoustic signal if
the error mode is switched on and not outputting the output signal if the error
mode is not switched on.

7. The method according to claim 1, wherein the output signal is stored in a
storage device, together with an indication of a time at which the output signal
was stored.

8. A device for executing method steps, which comprises a control
apparatus producing an output signal, said control apparatus being configured
for enabling an error mode to be switched on or off, to check whether an error
mode is switched on, and to output the output signal as at least one of an optical
or an acoustical signal if the error mode is switched on and not to output the
output signal if the error mode is not switched on.

9. The device according to claim 8, wherein said control apparatus is a first
control apparatus and comprising a second control apparatus, and wherein one
of said first and second control apparatus produces the output signal, and said
first or second control apparatus produces the output signal and said first or
second control apparatus outputs the output signal if an error mode is switched
on, and the output signal comprises an identifier indicating whether the output
signal was produced by said first or second control apparatus.

10.  The device according to claim 8, wherein the output signal includes an
identifier indicating at which method step the output signal was produced.

11.  The device according to claim 9, wherein at least one of said first and
second control apparatus executes method steps in the form of program
modules, and the output signal comprises an identifier indicating the module in
which the output signal was produced.

12.  The device according to claim 9, which further comprises a storage device
storing the method steps; and wherein at least one of said first and second
control apparatus is configured to read out the method steps for the execution
from the storage device; and wherein the output signal comprises an identifier
indicating a location at which the method steps are stored as digital date in said

storage device.
- 16 -
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13.  The device according to claim 12, wherein the location is identified in said

storage device via a memory address.

14.  The device according to claim 12, wherein the location is identified in said
storage device via a data filename.

15.  The device according to claim 8, which further comprises input means

configured to enable selective switching on and switching off of the error mode
even during the execution of the method steps.

_17 -
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