
-1  Mechanism for dynamically registering files in a
batch processing-oriented 5 environment  DESCRIPTION
as Field of the Invention The invention relates to the
field of batch processing. More specifically, the
invention  relates to the registration of files which
are required in batch processing runs. 15 Background
of the Invention Batch processing is a way of
operating electronic computers, and goes back to the
time of punched cards. Batch processing is generally
understood to be the processing  20 of a series of
batch jobs. Each individual batch job is usually
provided with all neces sary programs, data and
instructions, so that it can be completely executed
without  any interaction by a user. Batch jobs are
defined in a control language, which is generally
called JCL (Job Con- trol Language). By means of such
a control language, on the one hand execution of
batch jobs can be fully planned in advance, so that
they can run in the background  without any
interaction. On the other hand, near-system or
physical data (file names,  addresses of output
devices, etc.) can be isolated from the running
program and  displaced into JCL control instructions.
In this way, above all those processes which 0 require
hours or days of computing time can be flexibly
planned. Such computation- intensive processes are
typical for periodically occurring batch processing
runs such  as day end or year end processing in banks
and other large companies.  Batch-processing-based
operating systems often have special system components
for 35 controlling and monitoring the running of batch
processing runs. These system com- ponents read the
JCL control instructions and interpret them. The MVS
(Multiple  Virtual Storage) operating system, for
instance, uses JES (Job Entry Subsystem) to  read and
interpret the JCL control instructions. Today, many
operating systems - in some cases through additional
components - offer additional operating modes as well
as batch processing, such as interactive  processing
or real time (online) processing. The MVS operating
system for example,  which is based on batch
processing, becomes capable of real time processing
with  



the addition of CICS (Customer Information Control
System). The addition of TSO  (Time Sharing Option)
extends MVS with interactive processing. An overview
of TSO,  JCL and JES is given in Teuffel, Michael,
TSO: Time Sharing Option im  Betriebssystem MVS - das
Lehr- and Handbuch fur den erfolgreichen TSO-Benutzer
(TSO: Time Sharing Option in the MVS operating system
- the textbook and manual  for the successful TSO
user), 3rd edition, Munich, Oldenbourg, 1989. As
already indicated, JCL control instructions usually
include near-system or physical  information, and link
it to the program-specific data. For instance, if a
program  contains a generic designation, chosen by the
programmer, for a file type, in the JCL  control
instruction there is a reference to the file (data
set) which is stored in the  system, and which should
be associated with the generic file designation when
the  program runs. In MVS/TSO, this reference is made
by a JCL control instruction such  as //my_inputdata
DD DSN=edl.input.data my_inputdata here stands for the
generic designation which the programmer has  chosen
for a file type which the program uses, and
edl.input.data, in the example,  stands for the
physical name of a stored file which the program is to
process. On the  basis of a database catalogue, which
associates the physical file name with its  physical
storage location (disk name, track address, etc.),
during the processing of  the JCL control instructions
the necessary physical files can be identified, the
required temporary storage areas can be reserved and
the desired files can be read.  The same applies if
files are written. Despite the above-mentioned
advantages of batch processing, particularly in the
case of computation-expensive and periodically
occurring computing processes, the  range of functions
which have been available until now is insufficient.
In many batch- processing-based operating systems it
is necessary to generate all the flies which a
program requires before the program starts. In
practice, it proved that often too  many empty files
are generated in advance. However, unnecessary empty
files are  difficult to identify and are often not
deleted again after the end of a batch  processing
run. For this reason, in traditional batch processing
systems, much 3  storage space is unnecessarily
occupied by empty files that could actually be
deleted.  



The same applies to files which were accessed in the
past, but are no longer required  in future program
runs. A further disadvantage of traditional batch
processing mechanisms is that in the JCL  control
instructions the physical file names (e.g. those of
the files to be written) must  be fixedly allocated.
In turn, a fixed physical storage space must be
associated with  each file name in the database
catalogue. In the case of repeatedly run batch
processing runs, the effect of this rigid structure is
that a file to be addressed by the  program is
constantly overwritten, because of the fixedly
allocated physical file  name. Therefore, for a long
time no satisfactory versioning of files was possible,
i.e.  different versions of a specified file type
could not be created. (At least not at  acceptable
cost. For instance, in many cases constant allocation
of new physical file  names in the JCL control
instructions was ruled out, because these control
instructions would then have had to be changed
manually before each batch  processing run.) To make
simpler versioning of files possible, it was proposed
that file names should  be allocated dynamically at
operating system level by means of Generation Data
Groups (GDGs). According to this approach, there is
only a group name in the JCL  control data. The
operating system generates a new file (a new data set)
of a  specified group only during a batch processing
run. However, the use of GDGs is unsuitable for many
applications, because it is only  possible to address
individual files of a GDG relatively, by referring to
their position in  a file stack (e.g. as the "last
file but one" or "seventh file" in the stack).
Understandably, this makes programming difficult, and
in particular it makes reading  instructions difficult
for a human user. Additionally, in the case of program
crashes a  restart is critical, because meanwhile new
files may have been added to the stack or  old files
deleted. In such cases, the relative stack position of
a particular file has also  changed, so that in
subsequent processing the wrong file is read, deleted,
overwritten, etc. The invention is based on the object
of providing an improved mechanism for  dynamic
management of files in a batch-processing-oriented
environment. The  mechanism should be suitable for
simplifying file housekeeping (e.g. recognising and
dealing with files which are no longer required).
Also, the mechanism should allow  



reliable file versioning. Brief Summary of the
Invention According to a first aspect of the
invention, this object is achieved by a batch
processing method which includes the following steps:
providing batch processing  control instructions which
include the call of at least one program; providing
files  which each have a physical file name, the files
being accessed during batch  processing runs;
providing program-related file definition information,
which defines,  by abstract selection criteria, the
files which are accessed (or at least expected to be
accessed) during a program run; providing a file
register to register the physical file  names of files
which are created for program runs in register
entries, which assign at  least one selection
attribute to each physical file name; and selecting
and/or creating  register entries based on the file
definition information which is associated with the
program to be called. Following the selection of
register entries, the physical file names included in
the  selected register entries (and other register
information if required) can be passed  from the file
register to a component which analyses this
information and initiates  further steps. This
component can be a service component (e.g. resident in
the batch  processing environment). According to a
possible version of this approach, the  information
included in the selected register entries (e.g. the
physical file names) is  passed from the file register
to the service component, which prepares a run time
environment for the program to be called on the basis
of this information. The  preparation of the run time
environment can include the reservation of storage
space  or the preparation (e.g. opening) of paths
which the program requires. Programs  here are
generally understood to be system or application
programs, but also, for  instance, procedures of batch
processing control instructions (e.g. system-defined
JCL procedures such as a sorting algorithm or a
compiler call). The selection and/or creation of
register entries can be preceded by concretisation of
the abstract selection criteria included in the file
definition information. The abstract  selection
criteria can be concretised on the basis of at least
one parameter, which is  handed over at the start of a
batch processing run (e.g. to a batch processing
control  component such as JES). A batch processing
run can be started, and the at least one  concretising
parameter can be handed over, by means of a run
control component  



(scheduler). The run control component is preferably
in communication with the  service component. The
service component or a component of the file register
(or of  the batch processing control component) can
then, based on the at least one  parameter which has
been handed over, concretise the at least one abstract
5  selection criterion. Based on the at least one
concretised selection criterion, register  entries in
the file register are selected and/or created. The
creation of register entries  can take place
separately from the selection process. It is thus
conceivable to create  the new register entries only
after the program run (whereas the corresponding files
and paths to these files are created before the
program run). Additionally, the  selected register
entries can be updated after the program run.
According to a first variant, the file definition
information is given directly in the  batch processing
control instructions. According to a second variant,
the file  definition information is held separately
from the control instructions. In the case of  the
second variant, for instance the file definition
information can be contained in a  separate file (a
separate file containing the file definition
information may be created  for each program to be
called). The file which contains the file definition
information,  and is associated with a particular
program, can be defined in the batch processing
control instructions. Such a definition can include
giving the physical file name of this  file. The
abstract selection criteria included in the file
definition information can refer to  non-physical
parameters. Such non-physical parameters include, for
instance, non- physical file names (such as a file
type which is allocated by the programmer and
addressed in the program). Additionally or
alternatively, the abstract selection criteria  can
define the files to be selected in the file register,
and/or to be newly created,  abstractly in other ways
(i.e. not directly). For instance, generally held file
version  and/or file status criteria can be included
in the file definition information as abstract
selection criteria. For instance, a generally held
file version criterion indicates an  indefinite period
or instant (e.g. "this week" or "today"), in which the
files to be  selected were generated or updated.
Advantageously, the control instructions are not only
free of file definition  information, but in the case
of an application program to be called, also free of  



assignments of physical file names for the files which
are required when the  application program runs. Both
these facts and the provision of the file register are
helpful in association with the implementation of a
mechanism for file versioning. In the register entries
of the file register, at least one selection attribute
is associated  with each physical file name. On the
basis of the selection attributes in the register
entries and the determined selection criteria, the
register entries to be selected  and/or created are
determined. According to a first variant, the at least
one selection  attribute includes a file version
attribute. The file version attribute can be chosen so
6  that it makes it possible to distinguish different
versions of a file type which is  defined in the
program code. For instance, the file version attribute
is a time stamp  or continuous numbering. According to
a further variant, the at least one selection
attribute indicates a  program-specific file type
designation. Such a selection attribute makes program-
related selection and/or program-related creation of
register entries (with physical  file names included
in them) possible. According to a third variant, the
at least one selection attribute includes a file
status  attribute. The activity status of a the can be
identified by means of the file status  attribute. The
file status attribute can be a binary parameter
(active/inactive) or a  parameter with more than two
states. Using the file status attribute, advantageous
functions such as finding empty files which are no
longer required or status- dependent file selection
can be implemented in the context of batch processing
runs.  The selection attributes, and particularly the
file status attribute, of a file which is  accessed
during a program run can be allocated or updated after
the program ends,  for the next batch processing
event. Thus a newly created and written file can
receive a first activity status. On the other hand, a
previously created file which is  read during a
program run can receive a second activity status which
is different  from the first activity status. In this
way it is possible, based on the file status
attribute (e.g. in the case of the second activity
status) to carry out file  housekeeping, which can
include deleting and/or archiving files. Additionally,
as part  of file housekeeping, a retention period can
be defined and monitored. Usefully, for a file which
is newly created before the program run but not used
during  



the program run (an empty file), a register entry is
not created at all. In this case,  unnecessarily
generated files can be reliably detected, for instance
by periodic  comparisons of the files registered in
the file register with the files which actually
exist, and deleted if required. When deleting a file
which is no longer required (e.g. read or inactive),
the  corresponding register entry in the file register
can also be deleted (and vice versa).  In the same
way, when a new file is written, a corresponding
register entry can be  generated in the file register.
Usefully, when a new register entry is created, the
associated selection attributes can be entered
directly, and linked with the physical  file name in
the register entry in this way. 7  The invention can
be implemented as software, as hardware or as a
combination of  hardware and software. A further
aspect of the invention therefore concerns a  computer
program product with program code means for carrying
out the steps  according to the invention when the
computer program product runs on one or more
computers. The computer program product can be stored
on a computer-readable  data medium such as a DVD-ROM
or CD-ROM. According to a hardware aspect, the
invention provides a batch processing system.  The
batch processing system according to the invention
includes: a batch processing  control component to
process batch processing control instructions, which
include  the call of at least one program; a storage
component (e.g. a database) with files,  each of which
has a physical file name and which are accessed during
batch  processing runs; a file definition component to
provide program-related file definition  information,
which defines the files required for a program run by
abstract selection  criteria; a file register to
register the physical file names of the files created
for  program runs, at least one selection attribute
being associated with each physical file  name in the
register entries of the file register; and a run time
component which  communicates with the batch
processing control component, and which has access  to
the file register and the file definition component,
the service component initiating  selection and/or
creation of register entries on the basis of file
definition information  which is associated with the
program to be called. The physical file names which
are included in the selected and/or newly created  



register entries can be accessible to the service
component. On the basis of the  selected and/or newly
created register entries, the service component can
thus  prepare the run time environment for the program
to be called. The batch processing system can also
include a run control component to start the  batch
processing runs and to hand over at least one
parameter, which concretises  abstract selection
criteria included in the file definition information.
The service  component can be in a form to initiate
the selection and/or creation of register  entries on
the basis of the concretised selection criteria. The
batch processing system can also include a database
catalogue, in which a  physical storage location is
associated with each physical file name. The database
catalogue may be provided in addition to the file
register. 8  Associating a file management component
with the batch processing system is also  conceivable.
The file management component can carry out tasks such
as creating  empty files and opening paths to selected
or newly created files. Brief Description of the
Drawings Further advantages and developments of the
invention are given in the following  description of
preferred embodiments and in the figures. Fig. 1 shows
a schematic representation of a batch processing
system  according to this invention; Fig. 2 shows a
flowchart of an embodiment of the batch processing
method according to the invention; Fig. 3 shows a
schematic representation of the preparation of a run
time environment for the batch processing system
according to  Fig. 1; Fig. 4 shows a schematic
representation of the selection of register  entries
in the file register, in association with the
preparation of  a run time environment; Fig. 5 shows a
schematic representation of the registration of newly
created and written files in the file register; Fig. 6
shows a schematic representation of a file definition
component  and the abstract file definition
information which it contains;  



Fig. 7 shows a schematic representation of concretised
file definition  information; and Figs. 8 and 9 show
schematic representations of register entries of a
file  register. Description of Preferred Embodiments
In the following, various embodiments of the invention
are explained as examples for  a batch processing
environment, which is based on the MVS operating
system and 9  the interactive component TSO provided
for it. Self-evidently, the invention could  also be
implemented in other batch-processing-oriented
operating systems such as  VMS or UNIX. Fig. 1 shows a
schematic representation of the essential components
of an  exemplary batch processing system 100. The
system 100 includes, as its core  element, a batch
processing environment 10 provided by the MVS
operating system.  A batch processing control
component 12 (JES) forms an essential part of the
batch  processing environment 10. The control
component 12 is in a form to process batch  processing
control instructions 14 (JCL), which in the embodiment
are prepared  outside the batch processing environment
10. Generally, the control instructions 14 are created
in the form of multiple records (JCL  records) and
stored as a file (data set) in a system database (e.g.
the database 16  shown in Fig. 1). At least one of the
JCL records (EXEC record) included in the  control
instructions 14 defines a program (e.g. an application
program) which is to  be called and executed in a
batch processing run. At least one other of the JCL
records (DD record) which are included in the control
instructions 14 defines the  physical file name of a
file which is explained in more detail below, and
which is  required in the batch processing environment
10. However, the physical file names of  the files
required by the program which is indicated in the EXEC
record are not  included in the control instructions.
Outside the run time environment 10, a run control
component 18 (scheduler)  communicating with the
control component 12 is provided. The run control
component 18 defines the temporal and logical sequence
of batch processing runs,  and is also responsible for
starting the individual batch processing runs. The
batch  



processing runs can also be started manually, e.g. by
entering the TSO command  SUBMIT. In the batch
processing environment 10, a component called the
service component  20 (Common Services Framework, CSF)
is provided. Its purpose is the dynamic  provision of
resources (temporary storage space, files with
associated paths, etc.) for  a batch processing run.
An essential function of the service component 20 is
to  prepare a run time environment for the program
which is indicated in the control  instructions 14 and
is to be called in a batch processing run. The service
component  20 is represented in the embodiment shown
in Fig. 1 as part of the control  component 12.
However, the service component 20 can also have
functions outside 1 0 the control component 12, and in
particular outside the batch processing  environment
10. The service component 20 and control component 12
have access to a file register  22 (File Registrator,
FR), a file definition component 24 (File Definition
File, FDF) and  the database 16 (DB). In the database
16, those files which are accessed during  batch
processing runs (and in particular during program
runs) are stored. A physical  file name is associated
with each file in the database 16. In a database
catalogue 26  (CAT), a physical storage location in
the database 16 is in turn associated with each
physical file name. The database catalogue 26 is
managed via system functions that  do not need to be
considered further here. The file register 22
communicates with the service component 20, and has
access to  the database 16 (and if required also to
the database catalogue 26). The file register  22
contains individual register entries, in which at
least one selection attribute is  associated with each
physical file name. Program-related, abstract
selection criteria are associated with the individual
selection attributes of the register entries in the
file register 22. The abstract  selection criteria
specify the files (data sets) which are required (e.g.
to be read  and/or written) during the running of a
particular program, and are provided as file
definition information by the file definition
component 24. The file definition  component 24 here
is a file definition file (e.g. stored in the database
16). A physical file name can be associated with the
file definition file in a DD record of  



the control instructions 14. In this way, in the
control instructions 14, linking  between a specified
file definition file (via its physical file name) and
a specified  program which is indicated in the EXEC
record of the control instructions 14, takes  place
(other association mechanisms would also be
conceivable). On the basis of  such a linkage, the
service component 10 can determine the file definition
information associated with the program to be called,
and on the basis of the file  definition information
initiate the selection and/or creation of register
entries in the  file register 22. The selection and/or
creation of register entries in the file register 22
takes place  separately from an access to and/or
creation of corresponding physical files. To  initiate
the creation of empty files in advance of a program
run, a file management  component 21 is provided. By
means of the file management component 21, paths  to
the selected and/or created files can also be opened
in advance of the program 1.1  run. According to Fig.
1, the file management component 21 is in
communication  with the service component 20 and
database 16. Below, an embodiment of a batch
processing method is explained with reference to  the
flowchart 200 shown in Fig. 2. This method can be
carried out under the control  of a computer program
product by means of the batch processing system 100
which  is shown in Fig 1, or by means of a differently
configured system. The method begins with a step 202,
in which batch processing control instructions
including the call of at least one program are
prepared. Then, in a step 204, files  which have
physical file names and are accessed during batch
processing runs are  prepared. In a further step 206,
program-related file definition information is
prepared. The file definition information defines
those files which are accessed (or at  least expected
to be accessed) during a program run. The file access
during a  program run includes at least one write
access or at least one read access. The file
definition information defines the files required
during a program run, preferably in  the form of
abstract selection criteria. In step 208, a file
register in which the physical file names of the files
created for  program runs can be registered in the
form of register entries is prepared. Usefully,
register entries are created exclusively for those
files which were actually accessed  



during a previous program run. In the file register,
at least one selection attribute is  associated with
each register entry. In a further step 210, register
entries are selected and/or created on the basis of
the  file definition information associated with the
program to be called. Each selection  process is based
on the selection criteria included therein. A new
register entry can  be created in such a way that in
the file register at least one selection attribute is
associated with a physical file name (depending on the
selection criteria which are  included in the
corresponding file definition information). The
sub-steps of selection  and creation can be executed
immediately one after the other or separated in time
with reference to the program run. Thus the selection
of register entries can be  carried out in advance of
a program run, whereas after the program run the
selected  register entries are updated and new
register entries are created. In further steps, not
shown in Fig. 2, a run time environment for the
program to be  called can be prepared, in particular
following the selection of register entries on the
basis of the information included in the selected
register entries (e.g. on the basis of  selected
physical file names). Additionally, in advance of step
210, at least one of the 12  abstract selection
criteria included in the file definition information
can be  concretised. Step 210 can then be carried out
on the basis of the at least one  concretised
selection criterion. Now, a detailed embodiment of a
batch processing method is explained with  reference
to Figs. 3 to 9. The explained method can be
implemented by means of  the batch processing system
100 shown in Fig. 1. For this reason, equivalent
reference symbols are used for elements of the same
kind. Before the functions of the service component 20
are employed, a run time  environment for the service
component 20 is created in the batch processing
environment 10. The creation of the run time
environment for the service component  20 is shown
schematically in Fig. 3 and explained briefly below.
If the batch processing control component 12 is
instructed by the run control  component 18 shown in
Fig. 1 (or manually) to process the control
instructions 14,  the control component 12 first
prepares a run time environment for the service
component 20, in a first step shown in Fig. 3. For
this purpose, storage space (not  



shown), into which the service component 20 can be
loaded, is reserved in the batch  processing
environment. Additionally, storage space 30 is
reserved for the file  definition component 24 which
the service component 20 is to read, and for file
register entries. Storage space 30 for the file
definition component 24 is reserved on  the basis of
control instructions 14, which assign a physical file
name (DD record) to  the file definition component 24
to be loaded. After the control component 12 has
reserved storage space for the file definition
component 24, register entries and the service
component 20, under control of the  control
instructions 14 the service component 20 is loaded and
called. The service  component 20 then, in a second
step shown in Fig. 3, loads the file definition
component (data set) of which the physical file name
is given in the control  instructions 14 into the
reserved storage space 30. Then, on the basis of the
contents of the loaded file definition component 24
and  further information, which is partly obtained
from outside the run time environment  10 (e.g. from
the run control component), in a third step a run time
environment 32  is prepared for the (application)
program which is indicated in the control instructions
14 and which is to be loaded. The preparation of this
run time environment is shown  schematically in Fig.
4. 13  As can be seen in Fig. 4, the service component
20 has a control logic 40. The  control logic 40
initiates the preparation of a run time environment
for the program  to be called, as is described in more
detail below, First, the run control component 18
passes the control instructions 14 and a specified
parameter set to the control component 12. The control
component 12 loads the file  definition component 24
which is associated with the program to be called in
the  control instructions 14 into the reserved storage
space (reference symbol 30 in Fig.  3). The content of
the loaded file definition component 24 is then
concretised on the  basis of the passed parameter, and
finally analysed. The aim of this analysis is to
identify the files which the program to be called
requires. As an example, Fig. 6 shows a file
definition component 24 loaded by the control
component 12. The file definition component 24
contains the file definition  information for the
program which is specified in an EXEC record of the
control  



instructions 14, and called "PRG-PR0C70982" in the
example. The file definition  information defines the
files required during a run of this program by
abstract (non- physical) selection criteria, and other
selection criteria if required. In the  embodiment,
the abstract selection criteria are the criteria
"versions" and "processing  unit". In the case shown
in Fig. 6, it is assumed that the program accesses two
different file types. A first file type called
my_inputdata is read by the program, and a  second
file type called my_outputdata is written by the
program. The abstract  selection criterion "versions"
states, for the file type called my_inputdata, that
all  versions of this file type which were created in
the current week are read by the  program.
Additionally, in the relevant batch processing run,
only those file types  which are associated with a
particular, abstractly indicated (i.e. not explicitly
specified in the file definition information)
processing unit should be read. As far as  the second
file type my_outputdata which the program to be called
requires is  concerned, the file definition
information specifies abstractly that for the relevant
processing unit, a current file version (new file)
with today's date should be created.  After the file
definition information which has been explained with
reference to Fig. 6  is read, in a next step the
abstract selection criteria (versions, processing
unit) which  are included therein are concretised.
These selection criteria are concretised by  means of
the parameter set which was passed by the run control
component 18 (or  manually) to the control component.
In the example, the concretising parameters  can be
the current date (e.g. 13.12.2004) and the number of a
specified processing  unit (e.g. 03). Assuming that in
the current week, for the file type called
my_inputdata, file versions for 11.12.2004 and
12.12.2004 exist, and that a new file 14 for the file
type called my_outputdata is to be created for
13.12.2004, the  concretised selection parameters for
the file definition component 24 shown in Fig. 5
appear as shown in Fig. 7. It should be pointed out
that the file type designations according to Fig. 6
also  represent an abstract (non-physical) selection
criterion, since no physical file names  have (yet)
been assigned to the file type designations. Instead,
physical file names  are assigned using the file
register 22, as is explained in more detail below. It
should  also be pointed out that in the file
definition information, for each file type there is an



indication of whether the corresponding file which the
program requires already  exists in the database 16 or
must be newly created by the file management
component 21 before the program is called. The partly
concretised selection criteria shown in Fig. 7 are
passed to the file register  22 in the form of a
single list 34 (see Fig. 4) or sequentially. An
interface component  42 of the file register 22
receives the selection criteria 34 and analyses them
with the  help of a file register database 44. In this
database 44, the physical file names of  those files
which were accessed in the context of earlier batch
processing runs (i.e.  earlier program runs) are
registered. The physical file names are registered, as
shown in Fig. 8, in the form of individual register
entries. As an example, four register entries are
shown in Fig. 8, each register entry  corresponding to
a single physical file with a physical file name.
Multiple selection  attributes are associated with
each register entry. A first selection attribute
indicates  a particular file type designation. A
second selection attribute is a file version
attribute in the form of a time stamp. The time stamp
indicates the day on which a  particular file was
created or updated ("on date" or "per date"). A third
selection  attribute identifies the processing unit
for which a particular the was created. A  fourth
selection attribute is a file status attribute, which
indicates the activity status  of a particular file
and makes it possible to find files that are no longer
required  (particularly files which have already been
read). The various selection attributes are now
explained in more detail for the first register  entry
of the table shown in Fig. 8. According to this first
register entry, the file with  the physical name
P01.F3.DDT.X3 is a file of file type my_inputdata, and
was  generated on 11th December 2004 for processing
unit 03. The file is marked with the  status attribute
"active". i5  With that said, the method of
functioning of the interface component 42 according to
Fig. 4 can now be explained. The interface component
42 has two different  functions, on the one hand a
function to select one or more existing entries (Fig.
4),  and on the other hand a function to register a
new entry (i.e. create a new entry as  shown in Fig.
5). The selection of existing register entries will be
explained first, on  the basis of Fig. 4. 



In analysing the concretised file definition
information in the list 34 according to Fig.  7, the
interface component 42 establishes that two versions
of the file type called  my_inputdata for processing
unit 03 should be read, i.e. the two file versions for
11.12.2004 and 12.12.2004. The interface component 42
selects, on the basis of  these selection criteria,
those entries which agree with these selection
criteria in the  file register database 44. These are
the first two entries in the table according to Fig.
8. The interface component 42 reads the two entries
and passes them back to the  control component 12 in
the form of a list (or sequentially). As far as the
file type called my_outputdata is concerned, the CSF
logic 40  establishes that a file is to be newly
created and written, as a file version with  today's
date (13.12.2004) and for the processing unit 03. The
CSF logic then causes  the file management component
21 to create a new empty file in the database 16,  and
a new physical file name is allocated, and also
entered in the database catalogue  26 (together with
the physical storage location). The control component
12 then reserves storage areas for all files which are
listed in  the list 50 which the interface component
42 maintains, or which have been newly  created by the
file management component 21. It should be pointed out
that the  control component 12 now also knows, from
the list 50 or the management  component 21, the
physical file names of the files which are addressed
during the  program run, and can thus open paths to
the files which the program requires (i.e.  the
selected and newly created files). The control
component 12 can delegate the  task of opening paths
to the files which the program requires to the
management  component 21. As the last step of run time
preparation, the service component 12  reserves
storage space for the program to be called, and
finally loads and calls the  program which is defined
in the control instructions 14 into the storage area
which is  reserved for this purpose. After the program
has ended, the CSF logic 40 checks, on the basis of
the file  definition information 24, to what extent
entries in the file register database 44 must  be
newly created or updated. As shown in Fig. 5, the
corresponding information must 16  be communicated in
the form of a list 52 or sequentially to the interface
component  42 of the file register 22. The interface
component 42 analyses the received  



information and creates new register entries on the
basis of the received information,  or updates
existing register entries. This process is illustrated
below on the basis of the example explained with
reference  to Figs. 6 to 8. After the program has
ended, the CSF logic 40 checks, on the basis of  the
file definition information 24, the file accesses
which have occurred while the  program was running. In
this way, the CSF logic establishes that the program
read  two files with the file type designation
my_inputdata for the processing unit 03.  Accordingly,
the list 52 which is passed to the interface component
42 includes the  instruction to change the status of
these two files from "active" to "read" (see Fig. 9).
The CSF logic also establishes that a file with the
file type designation  my_outputdata for the
processing unit 03 with the "on date" 13.12.2004 was
newly  created and actually written by the program.
Accordingly, the list 52 includes the  instruction to
create a corresponding new register entry (as shown in
Fig. 9) with the  corresponding selection attributes
and the corresponding physical file name. If the CSF
logic 40 establishes that before the program run the
file management  component 21 did create a new (empty)
file, but the file was not written during the  program
run, no reference to the newly created file is added
to the list 52.  Accordingly, the interface component
42 also does not create a new register entry  for this
empty file which is not required. Such (not required)
empty files can be found  and deleted within a purging
process. To find empty files which are not required,
there is a check for which of the files which are
created in the database 16 no  corresponding register
entry in the file register database 44 exists. Such
files are  then deleted. Since according to the above
explanations the physical file names of the files
which  the program requires do not have to be defined
in the control instructions 14, the  batch processing
runs can be in a significantly more flexible form. In
the embodiments, physical file names are associated
with program-specific file types  dynamically, using
the file register. The file register makes file
versioning possible in  an advantageous way, without
the necessity of using traditional GDGs. Additionally,
the flexible allocation of concrete (absolute) version
attributes in the file register,  such as "on date",
makes problem-free restarting possible if the system
crashes. In  particular, if the version attributes and
corresponding selection criteria are used, the  



relative references of GDGs can be avoided. 17  A
further advantage of the file register is that a file
status attribute can be allocated  to each physical
file. The file status attribute makes it possible to
distinguish and  manage the individual files. In
particular, in this way flies which are inactive or
have  been read can be reliably found and removed.
File and status manipulations can be  carried out by
the interface component 42 or by additional management
services 46,  as shown in Fig. 4. The management
services 46 can be called from outside the file
register (and outside the batch processing
environment). Preferably, the  management services 46
are called periodically, to delete inactive or read
files at  regular intervals. The management services
46 can also be used to identify files which are no
longer  required (read) on the basis of the entries in
the file register database 44, to cause  them to be
deleted from the database 16. Obviously, such a
purging step can also be  based on one or more other
or further selection attributes. It is thus possible
to think  of identifying, on the basis of the register
entries, all files which were generated  before a
specified key date and should be deleted. PATENT
CLAIMS A method of batch processing, comprising the
steps of providing job control language instructions
(JCL, 14) which include the  call of at least one
program; providing files (16), each of which has a
physical file name, said files  being accessed during
batch processing runs; and processing the instructions
(JCL, 14) in the context of a batch  processing run;
characterized by the steps of providing
program-related file definition information (FDF, 24),
which  defines the files accessed during a program
run; providing a file register (FR, 22) to register
the physical file names of the  files which are
created for program runs in the form of register
entries,  the register entries associating at least
one selection attribute with each  physical file name;
and 



selecting and/or creating register entries on the
basis of file definition  information which is
associated with the program to be called. 2. The
method according to claim 1, characterized in that the
physical file names contained in the selected register
entries are passed  from the file register (22) to a
service component (CSF, 10). 3. The method according
to claim 1 or 2, characterized in that on the basis of
the selected register entries, a run time environment
is  prepared for the program to be called. 4. The
method according to claim 3, characterized in that the
preparation of the  run time environment includes the
preparation of paths for the files required by  the
program. 5. The method according to one of claims 1 to
4, characterized in that the file  definition
information contain selection criteria which are
supplemented by  means of at least one parameter, and
that, on the basis of the supplemented  selection
criteria, register entries are selected and/or
created. 19  6, The method according to claim 5,
characterized in that at the start of a batch
processing run, the at least one parameter is passed
to a batch processing  control component (JES, 12). 7.
The method according to one of claims 1 to 6,
characterized in that  after the program run, new
register entries are created and/or selected  register
entries are updated. 8. The method according to one of
claims 1 to 7, characterized in that the file
definition information is contained in a file (FDF,
24) which is defined in  the job control language
instructions. 9. The method according to one of claims
1 to 8, characterized in that the file definition
information contains selection criteria which refer to
at least  one non-physical parameter. 10. The method
according to one of claims 1 to 9, characterized in
that  the file definition information is held
separately from the instructions.  11. The method
according to one of claims 1 to 10, characterized in
that the program is an application program, and the
instructions are free of  



assignments of physical file names for the files
required when the application  program runs. 12. The
method according to one of claims 1 to 11,
characterized in that  the at least one selection
attribute includes a file version attribute.  13. The
method according to claim 12 characterized in that the
file version attribute is a time stamp. 14. The method
according to one of claims 1 to 13, characterized in
that  the at least one selection attribute indicates a
program-specific file type.  15. The method according
to one of claims 1 to 14, characterized in that the at
least one selection attribute includes a file status
attribute.  16. The method according to claim 15,
characterized in that the file status attribute
identifies the activity status of a file. 20  17. The
method according to claim 15 or 16, characterized in
that the file status attribute of a file which was
accessed during a program run is  allocated or updated
after the program run. 18. The method according to one
of claims 15 to 17, characterized in that  on the
basis of the file status attribute, housekeeping of
the files is  effected. 19. A computer program product
with program code means to carry out the steps of  one
of claims 1 to 18 when the computer program product is
run on one or more  computers. 20. The computer
program product according to claim 19, stored on a
computer- readable data medium. 21. A batch processing
system (100), comprising a batch processing control
component (JES, 12) to process job control  language
instructions (JCI, 14), which include the call of at
least one  program; and a storage component (DB, 16)
with files, each of which has a physical  file name
and which are accessed during batch processing runs;
characterized by a file definition component (FD, 24)
to provide program-related file  



definition information, which defines the files
required in a program run;  a file register (FR, 22)
to register the physical file names of the files
which are created for program runs, at least one
selection attribute  being associated with each
physical file name in register entries of the  file
register (FR, 22); and a service component (CSF, 20)
which communicates with the batch  processing control
component (JES, 12), and which has access to the  file
register (FR, 22) and the file definition component
(FD, 24), the  service component (CSF, 20) initiating
a selection and/or creation of  register entries on
the basis of file definition information associated
with  the program to be called. 22. The system
according to claim 21, characterized in that the
physical file names which are contained in the
selected and/or newly  created register entries are
accessible to the service component (20). 21  23. The
system according to claim 21 or 22, characterized in
that the service component (20) prepares a run time
environment for the program to  be called, on the
basis of the selected and/or newly created register
entries. 24. The system according to one of claims 21
to 23, characterized in that a run control component
(18) is provided to start the batch processing runs
and  to hand over at least one parameter, which
concretises selection criteria  contained in the file
definition information, the service component (20)
initiating  the selection and/or creation of register
entries in the file register (22) on the  basis of the
concretised selection criteria. 25. The system
according to one of claims 21 to 24, characterized in
that  the file register (FR, 22) is organised in a
database. 


