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Field of the Invention The invention relates to the

field of batch processing. Mire 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 F

time of punched cards. Batch processing is generally

upder st Qo 0 be, th roc ssi ng.. 20. of series of . .
Meghaisdos dvbatically ieistind fids 16 PartiLbiiedsing-oriented

provided with all necesenm@ﬂuunengrans data and

instructions, so that it can be conpletely executed

wi thout any interaction by a user. Batch jobs are

defined in a control |anguage, which is generally

called JCL (Job Con- ZEDESEhIhﬂQWge) By neans of
such a control |anguage, on the one hand execution of

bat ch jobs can be fully planned in advance, so that

Field"éptif@nvéntiph t he background w thout any
interaction. On the other hand, near-system or

physi cal data (file nanes, addresses of out put
Thedewdntion, rekdtes o thanfidld Gfrabalt prbcessing.t Mere spaaiflaglly, the invention
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requi re hours or days of conputing tine can be
flexi bly planned. Such computation- intensive
ypi cal for periodically occurring batch

ocesses are_t

Bacggggggg Qfgth%m"%“'éﬁ" as day end or year end

processing in banks and ot her | arge conpanles
Bt B S0 L) e HOR S OB oG SORPUGHS: | ARk Dack to the
timenofmpurwhed gatde Batwimprogesdind & géngraibc esdersipaduinshe Fieep@cessing
of a3¥3eF B BRSh JPOFaten AR S tIof BY ol Wit neces-
sary gurrogeates, padiingirugrionsnso that il et e cemplately exegutedlomsithout
any ﬁﬁéfa‘ttlﬁHkB% VsL&p to read and interpret the JCL

contro structions. 2 Today, nany operating systens
- in sone cases through additional conponents - offer

Batcddbs henaéfi r@tﬁ:ﬁ‘lhaé todtromgeguaife, wiith Bsgdrab&lly called JCL (Job Con-
trol CorfEREh 1P P o6F o Suc Agoniib ipuBagra i habd fregytion of
batchyelptan 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.




whi ch i s based on batch processing, becones capabl e of
real tinme processing with the addition of CICS
(Customer Information Control Systen). The addition of
TSO (Tinme Sharing Option) extends MWS with

I nteractive processing. An overview of TSO, JCL and
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by a JCL control instruction such as //ny_inputdata
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AR e S5 e o aRHRELE P

sys??ﬁp@ﬁ@tr\ftﬁ%ﬁ t‘rﬁ)mw@!assd)ciéﬂetlamﬂl?me webdrid ﬂlg deshyrsitioalwhen the
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protain gD BV SER s o ire 19 RR0e 3 5° paridihstrugtion such

as the necessary physical files can be identified, the
required tenporary storage areas can be reserved and
the desired files can be read. The sane applies if

files are wit¥ARy_iDedisiata DIhBSHF6Hs-MRHtddAed

advant ages of batch processing, particularly in the

Y oReUrat Gt aacs i e e tinatonayet e Praremany hes
chosbh ¢br hawetyjpeonhiakiahé phdgrannusds, mow ddd .inpeudétaciretite example,
sahs Rt 180 505t PR EF 5 L5LATRESAPTERL bR e prodess. o the
basi ofga _zalatab@qa icatedodues, ovhich Resqsiadgs Hie phygical fila pame with its
ph\,&k%?%ﬂo?gge Iorcaf?ét?Y&gk haHe, AfdcRBddpsss, BRYY RifighthkidrB8essing of
are genetated I n advance. However, Innece sa,r% e@)é y,
therJ(Lednkiob insgructippg the ﬂ%casa@mmmgs'cahﬁ egcen e drntiidrd, the
reqtiRk8 tefpaey Btarthye arédecanie eéscavdthbind the desiassfileg can be read.
run. Fo asaon,...in traditional batch processing

th .
Thes%mgﬁ@%héﬁjtﬁ'i%ea@twpg‘ﬁ% space i s unnecessarily

occupi ed by enpty flies that could actually be
Des‘b‘?ﬂeeghgdabove-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




past, but are no longer requized in future program
runs. A further disadvantage of traditional batch
processi ng nechanisns is that in the JCL control
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in faegegragiesh varid) each file name in the database
catal ogue. In the case of repeatedly run batch

processing runs, the effect of this rigid structure is
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Proggsstii fUfly) syst em generates a new file (a new data set)
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The sane applies to files which were accessed in the
l

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.



4 Brief Summary of the Invention According to a first
aspect of the invention, this4object is achieved by a
bat ch processi ng net hod which includes the follow ng
steps: providing batch processing control
instructions which include the call of at |east one

. | di fil. whi ch h h hysi cal
Brigr S Shbie Buenti®ing “accessed duri ng batah

processing runs; providing programrelated file
ALt it BB BRARED, (s bRRSH 1s SHiBRBY T bpten
proaesdirgasetbagp ediddinchides theteleydrg stahst prayviding hatghaprocessing

A el art: . ot -
cortin@htiofls ¥hifh el et Ffi el . o fed e S8 cibardt providing files
whishacamhavers Physi¢ad fiespameethe files being adseasast duying batch
Procecetig AT D ASINGRTORKIT (oMLK TR ARG IFaRich) Which defines,
by BSGAEt SHCHEN it ARF HIds WHCH S PRERISE (G s anaeXpected to be
acceﬁmgicmrmt@. aVptdyramerunp Wiaimptzpﬁ I@eretgﬁtézﬂ.ﬁi reﬁrst?qv:enmysicai file
R 0 [ er niries (> S s} | .

narhd o8 FlegaH e a% rfere o BRtdch P, I aftene s W assion at
leastt drey seledicst eftributedorasichhysical @lguianes) arcbselédingeare/dr creating
regigfEeAtiEs bast SRS I aohilof RTBRfon WHHIS 3R 0HRER with the
progeipdadi Callgd. be a service conponent (e.g. resident in

the batch processing environment). According to a
versi on_of .this ap '

FolloRang st RO 0L ot e Fe: Gechvsiel flestaraegmcl g in the
selguitys regibtel igheriesafamsl)other ragisteethfbmeatiornié réduired) @ahdepassed

. (0] 11.,.C . L o
frorgrt b i REUHSteF S SRR S Sl S i inyithichidll) wivates
furtbier steps. Thisctomspdnent cah@e psepieatonuponent (&g, residantrie the batch
orof AP BRRRIBET) AR 05 PESHILTLIRN, S Sopdicn, the
infaxmatientRduged it Hin yeeuied sedister egtiers(e.Gethe Riyeical file names) is
rSen Reah ke IRIGIEA0G £ s SOMpLALIRRILS Biafes o up e
e g Rt o e AREEA  th ke GLER sRuecbdis StV AT arBtatiogg The
prep@tatipnalfetuelrra? tioue bmﬁs?r&nsrgrrctami@c;hskjgcthétremmaticm of storage space
or thTRebaataf (b1, obRrRy of BRRDWARA e 0GR Plyfles, Praarams
heretage geseradytunsiersseed &m bersystem ar Bpplication pregraes, faut élso, for
instaftd Nhrbtedures b baRH %ceﬁ}gg gﬁﬁﬂgﬁﬁtru&@n@{ég{? %lysetgm-deﬁned

criferia can be congret|se asi s st
JCLon@C?)%”'ﬁﬁét’g'? as @HcEHNG §190ﬁ'5’i‘1’6é21' %Wpier Qaﬁs,’ start of a

bat ch processing run (e.g. to a batch processing

control _c onent such as JES).. A batch pr ssin N
et Gediin ET0E Srebhn o 0B <nies Gy B Ree BRI Sk rstipation of
the pbstraet sriedn diehambhuialierthedile aefingicafinfarmation. The abstract
seldcPBh PheFPERPBE '&Pnc&@iﬁ@@%'tﬁé basiEg a[t Yeh st %.%[P%J[r%meter, which is

conmponent I's pretrera % I'n communi catl on W t e .
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




service conponent. The service conmponent or a
conponent of the file registey (or of the batch
processi ng control conponent) can then, based on the
at | east one paraneter which has been handed over,
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Additionally, the selected register entries can be
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assocl at e a particular program can
Fledeflned in the batch processing control |nstruct|ons
Such a definition can include giving the physical file
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f|n|te period or instant (e.g. "this
week" or "today"), in which the files to be selected

Ad\\fﬁ{@?@cﬁﬁw %hé%ﬁfroum@ﬁrue@ons%‘eaﬁﬁt@ﬁ’)@ frekyof fliddefinition ol

f t f file.d
L e
assii rhentsalfiphysical Ble rfaness far thaSilesgwhiehtase oéqyiradswbean the
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helpfuvi associasiont wish the émplegientatiompéa 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




hel pful in association with the inplenentation of a
mechanismfor file versioning In the register entries
of the file register, at |east one selection attribute
is associated wth each physical file name. On the
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but'e ndi cates a programspecific file type
designation. Such a selection attribute nmakes program
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functlons such as finding enpty files which are no
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activity status) to carry out file housekeeping,
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ouseke
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exidtpandideleted & requinedicessari |y generated files can be
reliably detected, for instance by periodic
When deleting a file which is no longer required (e.g. read or inactive), the
corresponding register entry in the file register can aiso 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.




conparisons of the files registered in the file
register wwth the files which7actually exist, and
deleted if required. Wien deleting a file which is no
| onger required (e.g. read or inactive), the
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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.




The batch processing systemcan also include a run
control conponent to start th& batch processing runs
and to hand over at |east one paraneter, which
concretises abstract selection criteria included in
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register. 8 Associating a fil|e managenent conpaonent .
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a schematic representation of a batch processing
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met hod accor dingfhacoadareding fefbe diventipl: 3 shows a
schematic representation of the preparation of a run
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preparation of# & run tine environnent; Fig. 5 shows a
schematic representation of the registration of newy
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i nfornmation whiehtirie &oAtodingit; Fig. 7 shows a
schematic representation of concretised file
definition information; and Figs. 8 and 9 show
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file registelpared 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




Description of Preferred Enbodinents In the foll ow ng,
vari ous enbodi nents of the imwvention are explained as
exanples for a batch processing environnment, which is
based on the WS operating systemand 9 the
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conponent 18 defines the tenporal and |ogical sequence
Ouldetiectuntirae @®wirogmenns0, aand costrel compespns (sckeduder)

ok By B A Ao e 2 EB3Ae, Ey
corapanertyi Sedefinasithe e posD andningial sesuUBRE Of batChHh"OQ%&smg runs,
ancPfs%ﬁ??és@%nﬁB}é' Fo?réf%gh é@e n?diﬁgﬂﬁl%‘a%ﬁ PGS Wgtrt]ﬁs The batch

Servi ervices Frane FT?
proc@sqmgamrwe@n alsg bsuit@j&% manuaHy %rgname@termgokhes fp cgmand
syB@spurces (tenporary storage space, files with

associ ated paths, etc.) for

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




a batch processing run. An essential function of the
service conponent 20 is to ppepare a run tine
envi ronnent for the programwhich is indicated in the

control instructions 14 and is to be called in a
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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




definition information initiate the selection and/or
creation of register entriesiin the file register 22.
The sel ection and/or creation of register entries in
the file register 22 takes place separately from an
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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




included in the corresponding file definition
information). The sub-steps of selection and creation
can be executed i mMmedi ately one after the other or
separated in tine wth reference to the program run.
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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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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
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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”.




As an exanple, four register entries are shown in Fig.
8, each register entry corragponding to a single
physical file with a physical file nanme. Miultiple
selection attributes are associated with each
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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




the file managenent conponent 21 to create a new enpty
file in the database 16, andga new physical file nane
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embo |ments ph/yszca??’le names are assoaa%ed wt}% 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.




instruction to create a correspondi ng new regi ster
entry (as shown in Fig. 9) witth the corresponding
selection attributes and the correspondi ng physica
file name. If the CSF I ogic 40 establishes that before
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regylar #teaValsi nce according to the above expl anations the

physical file names of the files which the program
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b@bﬁ%aﬁpéﬂﬁﬁﬂéeﬁﬂﬁﬁ%ﬁﬂﬁéhoﬁﬂlﬁbﬂ@ﬁﬁxb (absol ute) 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
rel ative 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 nakes it possible to
di stinguish and rmanage the individual files. In
particular, in this way files which are inactive or
have been read can be reliably found and renoved.
File and status mani pul ati ons can be carried out by
the interface conponent 42 or by additional managenent
services 46, as shown in Fig. 4. The managenent
services 46 can be called fromoutside the file
regi ster (and outside the batch processing
environnent). Preferably, the nanagenent services 46
are called periodically, to delete inactive or read
files at reqgular intervals. The nmanagenent services
46 can al so be used to identify files which are no
|l onger required (read) on the basis of the entries in
the file register database 44, to cause




themto be deleted fromthe database 16. Obviously,
such a purging step can alsolse based on one or nore
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 shoul d be del eted. 18
PATENT CLAIMS A net hod of batch processing, conprising
the steps of providing batch processing contro

instructions (JCL, 14) ’y%T the call of at
| east one program pro ﬁg ¢¢é§ﬁgl6 each of which
has a physical file nane and which are accessed
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antr i es. DEResThe AT BRI DB TICL 4T Rpe PR b g batch
sel ecti grrogesssngoutre with each physical file nanme; and
Sel@%?écgﬁgrlft{bd()\?fl?é@% glorpg regl ster entries on the

basis ©0 I NI | on information associ ated w
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cl ai m 1, demmdsagkalés 8ctasted baﬁm? b%r@b%ﬁh@@h file narres
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o ot oy e B, U felterEhtibE 2RIt of AL Ettion attribute
for the wﬁbgﬂwhmmsbal fdlalnagee; and The net hod accordi ng

to clai ”%ei‘ectﬁ@ér?d}’b?&eza%ﬂg'r%g[sﬁ%‘eﬁthﬁs BR&R& bRk glefinition

t he run tine “environnent prep ar%ilon (0]
pat hs f oinfeneation @omtqdththéhemr@@r@a?ﬁq Bg e 5.
The nmet hod according to one of clains 1 to 4,
cter d in that the .selection eria
contls rsgd Serddiniito daf A7 EhaAcRRel iR ar e
conttTeepmssmai filr names contained in the selected register entries are passed
from 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 {o 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 which the
program requires,

The method according to one of claims 1 to 4, characterized in that the
selection criteria contained in the file definition information are concretised on
the basis of at least one parameter, and that on the basis of the concretised
selection criteria, register entries are selected and/or created.




the basis of at |east one paraneter, and that on the
basis of the concretised seliection criteria, register
entries are selected and/or created. 19 6. The nethod
according to claimb5, characterized in that at the

6. St arhe @fﬁetﬂo@%"c@é’tdm BLE8IM G, EfractdiRedlin bivas: tf88tart of a batch
par anet er. Isg%at to a baf ch processi n%I cont rcgh
conpBHERtNg § £t least ORfaPare 8 PREPeH Hy@ DaUEhRro6essing
cl atomrd doongonepb@IES;tieN) zed in that after the
programrun, new register entries are created and/or
selected register entries are updated. 8. The nethod
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accordi ng to one of clainms 1 to 8, characterized in

that, the tract, selectio crlt ntalnedln he
8. ¢i| eheost P PEFPTAINDINRRE ShClplRe tO E?FQCE%@@ dﬂ
nonthehfyiel dedinitoar zﬁfmh%tonh@coﬂmémmf@ﬁt Qk’rm@vtﬁ@h is defined
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control instructions. 11. The method according to one
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the file status attribute identifies the activity
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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 12, 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.




the file status attribute of a file accessed during a
programrun is allocated or 20pdated after the program
run. 18. The nethod according to one of clains 15 to
17, characterized in that on the basis of the file
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by moké kemgpetaers) tion conponent (FDF, 24) to provide
programrelated file definition information, which
defines the files required for a program run; a file

20r egTse eompERr @2Yrano predud aeconding tthglsine 4P, stored pardegomputer-

of }%%P%'ﬁl(g% rnﬁ%@?}ned for programruns, at |east one

sel e e being associated with each
physical file nane in register entries of the file

r egj ; I ¥d i onent (CSF, 20)
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Conponend CEKEEDTOE855iNG e if) campRnenkioE 8. 124 B PIREESS Patgh
regi st er pfdcBssia@ roatel ihbieuftidre (JEL; MY, mdvictcimhuaedhe call of at
( FDF, 24? the seryvi g;{}&on‘ponent (CSF, 20) initiating
a sel ect {8R" %%%P'&jrg%me “on of register entries on ]
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created e ab@fitioSebRipReAt BRI 22 3b Prévitie prdgram-related file
service ggf%ﬁgg ?ntfosn%geién,zv%hich defines the files required for a program
run;

- a file register (FR, 22) 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 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 (FDF, 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 included in the selected or newly created register
entries are accessible to the service component (20).




23,

24

25.

23. The system according to claim?21 or 22,
characterized in that the sepyice conmponent (20)
prepares a run time environnent for the program to be
called, on the basis of the selected and/or newy

cr emef%ﬁft@rwéckgfdm%% g!aﬁﬁ 21260 27 rt%a?é/@téﬁi@dalﬁ%éﬂ' ng to
one al ns haracteri zed
e aaOR OO FUO e o T TR BN D e st i dge program

rung RNELIR, Bante RERIofahe serRsteddmed/pahambl ecatethictister
concretises the abstract selection criteria which are

i nc¥WHE% in the file definition information, the
servi ce conponent (20) |n|t|at|ng the sel ection
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sel @ omntcmnmmmemmmst@ytsnh@rhasdmaraﬁeﬁgnﬁ suphanato hand
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regl er 23 I's organi se Il
which are included in the file definition mformat:on t e serwce component
(20) initiating the selection and/or creation of register entries in the file

register (22) on the basis of the concretised selection criteria.

The system according to one of claims 21 to 24, characterized in that
the file register (FR, 22) is organised in a database.




