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-1 Mechanismfor dynamcally registering files in a
bat ch processing-oriented 5 environment DESCRI PTI ON
as Field of the Invention The invention relates to the
field of batch processing. Mre 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 el ectronic conputers, and goes back to the
time of punched cards. Batch processing is generally
understood to be the processing 20 of a series of
bat ch jobs. Each individual batch job is usually
rovi.ded with all neces sary prograns, data and
Mechanigmy fasdynamically registaringef %@n‘p@batt;h Precessing-oriented
W thout any interacti onefVirdnifeit Batch jobs are
defined in a control |anguage, which is generally
called JCL (Job Con- trol Language). By neans of such
a control |anguage, on the one hand execution of
batch jobs can be fully i \,advance, so that
they can run in the bacggﬁgﬁx?¥¢gwhout any
interaction. On the other hand, near-system or
pqenhdptﬁ@hnq§h9¥ﬁ{lle names, addresses of output

devi ces, etc can be i soI ated fromthe running
program and displaced into JCL control instructions.

Thel mvér’fticg]r r&gaéceg Q{%@N@ fi éld' oft Mél:?l ;Hgfé‘cégiﬁﬁeﬁow ‘sgé‘%@cd”?qﬂﬁé Rvention
rela oo el RtE0 B I VBRT A endl b Tpraset dsesosing runs.

typi cal for periodically occurring batch processing
runs such as day end or year end processing in banks
and ot her | arge conpanies. Batch-processing-based
Ba%ﬂuﬂﬂr@f%gamanHen have special system conponents
for 35 controlling and nonitoring the running of batch
Bat%ces& ng. runs. These system com ponents read the

rOEesRnIs 3 Wl Al APemF G AlgCiraRisGomRUtense ANd Tees Bask to the

time( dupdrighled cawfis. t%aa@ E&%@ﬁﬂ? |§Q@ﬁé¥tallv'?m§¥%tt@éﬁ td Qé the processing
ste 0

of aisALS BF BitcHBBs E2nuANAUA REtTLD! B e oaaylcRRaui il neces-
sarycmega&ms)gmaandnmstruagrg)_nspwtlratstesart be @ompl%téby éxecueéic{ without

gﬁ&a s er additional operating nodes as we
anyg‘g at gﬁtbgraoggésrjéi ng, such as interactive processing

or real tinme (online) processing. The MS operating

Batchyjgb& ard Qéfrﬁétﬂiﬁpé eontrmbﬁguégﬁ?e Rasied i< ﬁ@éWcaued I (ob Con-
rocess econes capab real proce
trol (?@ qyage means of such a contro ‘anguage on the one hand executlon 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
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
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.



the addition of CICS (Custoner Information Contr ol
Systenm). The addition of TSO (Tinme Sharing Option)
extends WS with interactive processing. An overview
of TSO, JCL and JES is given in Teuffel, M chael,
TSO Time Sharing Option im Betriebssystem WS - das
Lehr- and Handbuch fur den erf ol grel chen TSO Benutzer

SO Time Sharin ion in the operatjng syste
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for a file type which the program uses, and
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asfiles are witten. Despite the above-nenti oned
advant ages of batch processing, particularly in the
case of conputation-expensive and periodically
occurring conpufMiginpridass $¥3 DSNweedlriapgbdata f unct i ons
whi ch have been available until now is insufficient.
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The Sélim% 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 files 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



The sane applies to files which were accessed in the
past, but are no longer required in future program
runs. A further disadvantage f traditional batch
processi ng nechanisns is that in the JCL contro
instructions the physical file nanes (e.g. those of
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Progessing Etﬂ'b}:l fied group only during a batch processing

run. However, the use of GDGs is unsui tabl e for many
it is possi bl e to address
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contriel gata el Qperamngrakstem genkrates a newrfile (a oesy t]glatfafset)Jbﬂ a
t he case of program
spekified r&%"@ﬂl Hhiing A% Pﬂﬁ'els%‘ ngrOn

cras is critica bécause nmeanwhil e new
flles rmy have been added to the stack or old files

Howdelee] #1é usldlofSGDGsQ§§|ﬂ§U|téHI'@ féremahy \é@pﬁéa%@ﬁspsédatuseﬁt Rfonly
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a fileséackr (e g.ea5 thet tast Tiie bubwvast bohsdventiagied iwbhd backpj ect
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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.



reliable file versioning. Brief Summary of the

I nvention According to a first aspect of the

i nvention, this object is achigeved by a batch
processing nethod which includes the follow ng steps:
provi di ng batch processing control instructions which
include the call of at |east one program providing
files which each have a physical file nane, the files

Brigfi Simynaey o8 dhedinvegition ch’ processing runs;
prow di ng programrel ated file definition information,
defi_nes, bstract selection criteria, the
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re| %i%%?meﬁa@ssq@ﬂ'ﬁﬁ[ﬁ%p@?ﬁ’”w@nrm REIT28 0B pUNCIT 5 associated with the
progoamdoebd called. be a service conponent (e.g. resident in
the batch processing environment). According to a

ossi bl e version of this approach, the information
Foliomdng dfeei selectione o6 etgister dntrieg theephysidal ifilsngraeg indilged in the

selé&l&é 'ré@ktefr'én%né”ba{)ﬂ?@ ot'h%r ré@it'é?ﬂwfbﬁﬂé‘?lémﬁ rEhbl?ecf)e Bé? bassed
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fr Ofé‘rﬁb‘ﬁr @ egister &p atmn@nraﬁjwtavﬁlt:l@ analyags tmﬁlrtﬁarmat@rba@d initiates
furtbier steps. thwdméorféht ciR%e @%@W@édrﬁﬁorﬁntt@% HEdEMTR the batch

profeld BRI BE LA iding 10 T Jkrsia) b dpAcach, the
inforiationtindugded gr Hre selacted eagistaragitdes (e.yethe pHy&ical file names) is
posBEaSifh e HILIRLEPH, 42 LR SABAN LA B Ser g time
enVﬁPBH@@é. Wgtf@omogbamutnézer@aﬂedmtr(eeb@ns ef/ i inforehaticed The
preéé?latlthffﬁtﬁé rr@ﬁ t‘rr"r‘\@ Bnﬁ &Y éérﬂﬂ\ﬁm&%btragﬁﬁétlﬁ of storage space

) ction r creatio
or tﬁ@ﬁ%ﬁ?%rﬁt'eﬂt(ﬁge@psawg & PPLRS MBI Hine AShgrGR reairasn Peagrams
here laec gbaéraily tunsierstodd em bersysteim ar applictied prbgﬁdﬁ@s fhdt&lso, for

f The abstract
instdfite BrbbukL o bR el BHaN bR Briels Yatagy-defined
JCL pieceshurasrsuet as wHocting algonitihmient vempier ¢iig. start of a
batch processing run (e.g. to a batch processing
control conmponent such as JES). A batch processing

The,sglection andl/er gieatian ofagisies entrieeaan bemsecageddnecongretisation of
the pbstratt iletidn d?ReM@NtaHViRthe e WRAARIORTINRIrMABon. The abstract

selegﬁgllt 'E:Plterf:aoc nbe rég)ncretised 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



(schedul er). The run control conponent is preferably
in comunication with the service conponent. The
service conponent or a conpongnt of the file register
(or of the batch processing control conmponent) can
then, based on the at |east one paraneter which has
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filepr ogram can be defined in the batch processing
cont rol instructions. Such a defi n| tion can i ncI ude

giving the physical file name of this file
Thepbsiaeiseiatiopireria mc!léiadamutheﬁw dafinigion n@formlaaon can refer to

noﬁ’-@ﬁyﬁltéll p?j?ram%félﬁ ”9&¢Wﬁgﬁ%hy§n@éﬁ;§arbﬁ1et@@ﬂn@bﬁél W'lnstance non-
ers. Such non i cal. para
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carf?‘{iJ erfe?] | t6 %?hs%r%%é@r th eA@Ig: rtggﬁf@l 'a}ﬂdﬂ{r to.be newly created,
absgestctlyién pht@erfwaxess(lteo nek direriay)k &ar instance, gen@rallugleéﬂ file, version
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SelQiof: GRS arardnSENF, @ SRne@INAC I e e [ieates an
indefinitdrpefiod er frestartt (o. g?g a8 thi_waeemtOrd'mo@"?,hatwlﬂlach rEh? (fj‘ iles to be
r i a. nstance, a genera e
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or |nstant (e.g. "this week" or "today"), in which the
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contr I nstr ons are not
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assRfnnaéht8 I Iphg SithIole MaftEsaidr tRe FifesOfhich Gre 26§@irdd fReAfthe
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



assi gnnments of physical file nanes for the files which
are required when the application programruns. Both
these facts and the provision.of the file register are
hel pful in association with tﬁe i mpl enentation of a

mechanismfor file versioning. In the register entries
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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.



the programrun (an enpty file), a register entry is
not created at all. In this case, wunnecessarily
generated files can be reliabhy detected, for instance
by periodic conparisons of the files registered in
the file register wwth the files which actually
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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.



regi ster entries can be accessible to the service
conponent. On the basis of the selected and/or newy
created register entries, thegservice conponent can
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system according to this invention; Fig. 2 shows a
flowchart of an embodi ment of the batch processi ng
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created and v kbt 8hd édiionnedthe file register; Fig. 6

shows a schenmatic representatibn of a file def| nition
conponent and the abstract file definition

Figi &f or mat i on WHowWs & bcimistid Rgpresentation 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



Fig. 7 shows a schematic representation of concretised
file definition information; and Figs. 8 and 9 show
schemati c representations of gegister entries of a
file register. Description of Preferred Enbodi nents
In the follow ng, various enbodi nents of the invention
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anob at ?srb 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



processing runs can also be started manually, e.g. by
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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



the control instructions 14. In this way, in the
control instructions 14, |linking between a specified
file definition file (via itsiiphysical file name) and
a specified programwhich is indicated in the EXEC
record of the control instructions 14, takes place
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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



during a previous programrun. In the file register,
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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.
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L2 a{ﬂn a current ? le 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



instructions 14, and called "PRG PROC70982" in the
exanple. The file definition information defines the
files required during a run ofg this program by
abstract (non- physical) selection criteria, and other
selection criteria if required. In the enbodi nent,
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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".



i ndi cati on of whether the corresponding file which the
programrequires already exists in the database 16 or
nmust be newy created by the {il e managenent

conmponent 21 before the programis called. The partly
concretised selection criteria shown in Fig. 7 are
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the seﬁ’e&I dn %nd new ﬁy created f‘ s) Tse <S:or(1)trol 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



In analysing the concretised file definition
information in the list 34 according to Fig. 7, the

i nterface conponent 42 establishes that two versions
of the file type called ny_inputdata for processing
unit 03 should be read, i.e. the two file versions for
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Sintd acéordmgon‘odftglel éftﬁ{ve@ﬂb’ng‘éir@gy?élgf ip?l/éigaltfpl;e gbmﬁsgf?gé grr@ which
theﬁ%gﬂﬁﬁ%}q%fsaﬁ%pgg 5@@ la%bp é:%glp@g&n %hé cor%rol 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 fiexible 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.



informati on and creates new regi ster entries on the
basis of the received information, or updates

exi sting register entries. Thig process is illustrated
bel ow on the basis of the exanple explained with
reference to Figs. 6 to 8 After the program has
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enpty file which is not required. Such (not required)
enpty files can be found and deleted within a purging
process. To find enpty files which are not required,
there is a check for which of the files which are
created in the database 16 no correspondi ng register
entry in the file regi ster database 44 exists. Such
files are then deleted. Since according to the above
expl anations the physical file names of the files

whi ch the programrequires do not have to be defined
in the control instructions 14, the batch processing
runs can be in a significantly nore flexible form In
t he enbodi nents, physical file nanes are associ ated
with programspecific file types dynam cally, using
the file register. The file register nmakes file

ver sioni ng possible in an advantageous way, w thout
the necessity of using traditional GDGs. Additionally,
the flexible allocation of concrete (absolute) version
attributes in the file register, such as "on date",
makes problemfree restarting possible if the system
crashes. In particular, if the version attributes and
correspondi ng selection criteria are used, the



relative references of GOGs can be avoided. 17 A
further advantage of the file register is that a file
status attribute can be allocaged to each physica
file. The file status attribute nmakes it possible to
di stinguish and rmanage the individual files. In
particular, in this way flies which are inactive or
have been read can be reliably found and renoved.

File and status mani pul é_?gﬁ can % carried out by
the interface conponent T@-‘% ti onal managenent
services 46, as shown in Fig. 4. The nmanagenent
services 46 can be called fromoutside the file
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androm the file register (22) to a service component (CSF, 10).

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.

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.

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.



sel ecting and/or creating register entries on the
basis of file definition information which is
associated with the programtaobe called. 2. The

nmet hod according to claim1l, characterized in that the
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sepAPAEN VU1 om the instructions. 11. The nethod
according to one of clains 1 to 10, characterized in

that the programis an apPI i cation program and the
of claims 1 to 11, characterized in that

the at least one selection attribute includes a file version attribute.

The method according to claim 12 characterized in that
the file version attribute is a time stamp.

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.

The method according to one of claims 1 to 14, characterized in that
the at least one selection attribute includes a file status attribute.

The method according to claim 15, characterized in that
the file status attribute identifies the activity status of a file.



assi gnnments of physical file names for the files
requi red when the application programruns. 12. The
nmet hod according to one of clagns 1 to 11,
characterized in that the at |east one selection
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to provi d |Igr<§)eq‘ ahrgnr gclﬁtpgrqer{t JFGD 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).



definition information, which defines the files
required in a programrun; a file register (FR 22)
to register the physical fileypames of the files
whi ch are created for programruns, at |east one
selection attribute being associated with each

Fved . . S . _ £
230 0o 11 Rvslamy B o 8 i 21 & 22 Phbtlfereei Tt ' )
whi dhe sefvieerfioparaneni(2®) preparesiadin tigreorredropmgnt ton theprogram to
consen&ied (chEhe Badls oftRE séfticfdd diRforaséQ§ Trddled RRyistét étries.

register (FR, 22) and the file definition conmponent
(FD, 24), the service conponent (CSF, 20) initiating

a ecti.on and/ Qr creati of egister entries on
24 o ThE SV SO aha it oo of vt 2 bRras. Sraeiardp Jipt
Wi t & rutt bentpol egrgponent (18) isarbeided 2 staft the agdhesrocessing runs and
acc g ] t o
ooy B fole? ot ellbiid pafdifBE WHioH EherGhided Yol criteria
sel eentained iy the: fila dafigition ndermatione essasvice sempenentr(20) initiating

accgesddrdtioh @ndii PEsHONCSE ré@gfé@ @gfzﬂes(iﬁme fil{’-i 1egi31%a (2% n the
or , Characterl ze I n

system agcgording.to.claim?2l or
t ha a?'ﬁ8F&]§r‘§ﬂn8&t@89ﬁ8%é’m’n E26)'@pr epares a run tinme
environment for the programto be called, on the
basis of the selected and/or newly created register
25.ent Fhesystom acTheding &t eme alcalaimii 2iyta 24, @harasterizediinthat 1
to i ) i id ; rol conponent
(18%%@692%%8%@&@5% tshltg[ﬁgﬁbg;a%ﬁé}%r%%bessi ng runs
and to hand over at |east one paraneter, which
concretises selection criteria contained in the file
definition information, the service conponent (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 clainms 21 to 24, characterized in
that the file register (FR, 22) is organised in a
dat abase.



