1 5 Control Systemfor Controlling Software Mddul es The invention rel ates
to a control systemfor controlling data processing software nodules. 10
Fromprior art it is known that, at particular tinmes of the day, a large
anount of data has to be processed regularly on nmainfrane conputer systens
of large en- terprises. Such data accruing regularly in |arge anounts wl|
occur, for instance, when, at the end of a business day, the data of the
busi ness processes that have 15 taken place during the day have to be
processed in a so-called end of day proc- essing. The information accruing

during the individual business procegses, for instance - in the case of an
industrial enterprise - who acquired sonething for a particular 20 anount
fromwhomat what tine, or - in the case of a bank - who transferred a

particul ar anmount of noney at a particular tine or effected sone other

busi ness process, is usually stored in so-called fields. Al the fields
containing informati on about a particular business process and stored in a
file are usually stored in the file in a predeterm ned order in sequence
and forma so-called data set or record. 2 The data stets are then
collected in a file which conprises, after a certain tine, the data about
t he busi ness processes that have taken place since the beginning of the

recordi ng, for instemteel Systetn for\Caritralling Software Modules

The invention relates to a control system for controlling data processing software
modules.
10
From prior art it is known that, at particular times of the day, a large amount of
data has to be processed regularly on mainframe computer systems of large en-
terprises. Such data accruing regularly in large amounts will occur, for instance,
when, at the end of a business day, the data of the business processes that have
15 taken place during the day have to be processed in a so-called end of day proc-

essing.

The information accruing during the individual business processes, for instance —
in the case of an industrial enterprise — who acquired something for a particular
20 amount from whom at what time, or — in the case of a bank — who transferred a
particular amount of money at a particular time or effected some other business
process, is usually stored in so-called fields. All the fields containing information
about a particular business process and stored in a file are usually stored in the

file in a predetermined order in sequence and form a so-called data set or record.



5 The processing of such a file may, for instance, be the performance of the
book- ing processes necessary for the business process, or the

adm nistration of a data stock, which has to be processed by a further
system Processing usually does not or not exclusively take place on the
conputers on which the data are created, 1i.e. the data are collected.
Instead, the files are transferred to a central conputer 10 for processing,
where the files created in many simlar systens are collected and processed
centrally. Such a centralized processing involves the advantages that are
usual for central- ized systens., With respect to the software architecture,
one has TREQH SiefsaleleR @R it HeobhER CORPREHTIeA LoLgBLNg, | n whi ch
a large nggran1possesses the entire functionality required for processing
and t husthesdata gheutthgbusitess mpsrssas that aue sakepsplage pingedhe baginNiNG a nodul ar
software architecture, so-called distributed systens. Here, the

f unct i onef theyecadings fedirfstangerfocaday ngagartdi@ diyt a is distributed to a
nunber of snaller software nodul es conmmuni cating with each other. The 20
communi cation of the software nodul es with each other can be designed such
that a first software nodule perforns a first nunber of working steps for
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is supplied to a further one for further processing. This rudinentary kind
of comu#tPelatWhish dasderbenarosessriliprs futher system. Processing usually does

not or not exclusively take place on the computers on which the data are created,
i.e. the data are collected. Instead, the files are transferred to a central computer
10 for processing, where the files created in many similar systems are collected and

processed centrally.

Such a centralized processing involves the advantages that are usual for central-
ized systems. With respect to the software architecture, one has recently passed
15 over from so-called monolithic systems, in which a large program possesses the
entire functionality required for processing and thus is capable of performing all
the steps of processing, to a modular software architecture, so-called distributed
systems. Here, the functionality required for processing of the data is distributed
to a number of smaller software modules communicating with each other. The
20 communication of the software modules with each other can be designed such
that a first software module performs a first number of working steps for every
data set of an input file and generates one output data set each that is stored in
an output file. This output file of the first software module serves as input file of a

further software module, so that one file each is generated by one software mod-



particul ar suited when, in the normal case, the processing of a | arge nunber
of data sets of equal structure is performed according to a fixed schene. 5
As conpared to a nonolithic system such a nodul ar system has a nunber of
advant ages. Thus, individual software nodul es of such a chain may sinply be
exchanged, the individual software nodules are easier to change, and new
nod- ules may be introduced in the systemor be replaced due to the
distinctly defined 10 interfaces betyeen the nodul es. Such nodul ar systens
in which a pIuraIity of data sets accrue at a particular time in the form
of such

is, in le’etlquﬁ no ? d to roc éssoérgfrgggrtggre[uﬁ 5@9?@%%%% ;(rjrel n the

course of 15 a busr ness da W|th| n a predeterm ned ime slot so ,as to ensure
that, foPrqGessingcdhis WQW?@GWaF'”So@kF%mﬁF‘@éQ@S@g saHware Mgt Bh the sane
busi ness day. An ex- am nation of the data sets for possible inconsistencies
i n the dpadicsler sutéchwhenyin the semidticageothermrgcessingeokarlarge numben efr

processing steps only cannot be per- fornmed by the first processing software

nodul e sdatzesets of dvral voudtdreig \performed aotatfing te adixed isbRemiel t eri a necessary
for the further processing. To this end, the entire pro- cessing would have

to becreproduced in the exam ning software nodule. On the one hand, this
woul d contradict the principle of the nodular system on the other hand, it

has turn C a h
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advantages. Thus, individual software modules of such a chain may simply be
exchanged, the individual software modules are easier to change, and new mod-

ules may be introduced in the system or be replaced due to the distinctly defined

10 interfaces between the modules.

Such modular systemé in which a plurality of data sets accrue at a particular time
in the form of such files are adapted to process the data sets within a short time. It
is, in particular, often necessary to process the data sets collected in the course of
15 a business day within a predetermined time slot so as to ensure that, for instance,
particular booking processes are terminated on the same business day. An ex-
amination of the data sets for possible inconsistencies in the data sets that may
be striking or may cause errors in later processing steps only cannot be per-
formed by the first processing software module since it then would have to exam-
20 ine all the criteria necessary for the further processing. To this end, the entire pro-
cessing would have to be reproduced in the examining software module. On the
one hand, this would contradict the principle of the modular system, on the other
hand, it has turned out in practice that such an examination module may also

comprise errors and would have to examine an almost unmanageable amount of



possi bl e conbi nati ons of information. Al so, any change of a software nodul e
woul d have to be entered in the exam nation program A conplete exam nation
of the data sets at the beginning of the processing is thus nearly

i npossi ble. Thus, it cannot be excluded in everyday practice that

i nconsi stencies and errors may oc 5 cur during the processing of the data in
the individual software nodules. Consequently, errors and inconsistencies
in the data set are possibly not recog- nized by the first software nodul e
in the chain of processing software nodules, but only by sone other, later
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errors in other, associated systens. a software nodul e gen- erates a file
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sever al several post-processin e efror wll
be multpplied. Th raci ng. an enedyi ng of,such an.error, t hen take
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recognition and limta 15 tion of an error to a particular data set or a
group of cRIqt dea@xciidestin evenglay praglive thgtiaeansisteBcieh ANdtEOTpIBA%EGT ng of a
data set conprising errors may be stopped as early as possible and a

pr opafat CWdwing the pexadissing of thendatarin the individuat $eftwasg snasiules.may be prevent ed.
For the correlation between the data sets, various criteria my be

utilized. Thus, for instance, all the data sets that were collected in a
particular 20 branch office or that relate to a particular kind of business
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nized by the first software module in the chain of processing software modules,
but only by some other, later software module, so that the error may already have

10 caused sequential errors in other, associated systems. If a software module gen-
erates a file that is subsequently processed by several software modules, or gen-
erates several files for several post-processing software modules, the error will be
multiplied. The tracing and remedying of such an error must then take place at all
the affected positions of the system. The earliest possible recognition and limita-

15 tion of an error to a particular data set or a group of correlated data sets is thus
useful, so that the processing of a data set comprising errors may be stopped as
early as possible and a propagation and spreading of the error into other systems
may be prevented. For the correlation between the data sets, various criteria may
be utilized. Thus, for instance, all the data sets that were collected in a particular

20 branch office or that relate to a particular kind of business process are correlated

with one another.



early detection of data sets conprising errors or of inconsistent data sets,
and that prevents the spreading of errors. 5 This object is achieved by a
control system according to claim1l. Advantageous further devel opnents of
the invention are indicated in the subclainms. In addition, a nethod for
controlling data processing conputer processes is pro- vided, wherein the
processing takes place in a plurality of successive processing 10 steps and
wherein the data in a processing secti®on each are processed by at | east one
software nodul e, whereby in the at |east one software nodule of a process-

i ng sectilbis thustan ehiecbal tsoinvention toasuggesbemostrdl systerplthakeeablesan
signalized to a control system and whereby the control system conpares the
i nf or mat i earlysdejection of zdath betstchmpsisingvearas oodiinesnsistentdata setspand phaicessi ng
sections and prevents the 15 processing of the data in a subsequent

processi ngresentsiton spreatiimg of¢eeigli ng of a predeterm ned adm ssible maxi mum
devi ati on has been detected. Preferably, the software nodul es of a

processing step collect, during the process- ing of the data sets,
i nformati on about the data sets processed, for instance the 20 nunber of

the dat a C LI t i . The
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sof tware dul e bel onging tq a processing.section to a control system as
soon as ifPﬂﬁS%deV;??%'é%"géapﬁﬁeﬂnY 'opﬁﬁﬁin‘ﬁ%ﬁ%‘?%'bgsf‘ $8MSi ng the correl ation
criterion. The control sys- temthus obtains information about the data sets
processed by the various soft 6 ware nodules of a respective processing

section.. The control systemthen com
In addition, a method for controliing data processing computer processes is pro-

vided, wherein the processing takes place in a plurality of successive processing
10  steps and wherein the data in a processing section each are processed by at least
one software module, whereby in the at least one software module of a process-
ing section, information about the data processed is collected and signalized to a
control system, and whereby the control system compares the information signal-
ized by the software modules of the various processing sections and prevents the
15 processing of the data in a subsequent processing section if the exceeding of a

predetermined admissible maximum deviation has been detected.

Preferably, the software modules of a processing step collect, during the process-
ing of the data sets, information about the data sets processed, for instance the
20 number of the data sets processed that are correlated via a common feature. The
information collected about the data sets processed is signalized by the software
module belonging to a processing section to a control system as soon as it has
processed all the input data sets fulfilling the correlation criterion. The control sys-

tem thus obtains information about the data sets processed by the various soft-



pares the information collected with respect to particular criteria in the
processing software nodul es as to whether they concur or match with one
anot her, or whether a predeterm ned adm ssi bl e maxi num devi ati on has been
exceeded. If 5 the predeterm ned deviation is not or just reached, the
processing of the corre- sponding data in the software nodul es of the
subsequent processing section is admtted, or processing in the subsequent
processing section is started, respecg tively. 10 O herwi se, that is when

t he predefined additional maxi mum devi ati on has been exceeded, the
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is not permtted, so that a pr t’he Tnconsistencies in the sub-

sequent i j e .an that the
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t he data 15 possibly also,the software nodul es, of . rocessi ng section
are changsggfvafes nﬁ%@‘%ﬁ‘ asn{ﬂ me}ﬂl}a@?}fa?q%}” Qe s'HaE" W&ﬁy&nep&npﬂmar by the
present system or nethod. The systemis rather designed to process the data
del i ver ed"hRtheNi & Prefeteyaed pdaissihle maximym deviation hag deenAxceagemhs!f st enci es
occurri ng are not renedied in the software nodules, but by interference of
t he oper db¢ REpdstersuined deviatien i nbbdr justiseashied, i pracessing ®f dbe sotre-

i nconsi stenci es between correl ated data sets or errors, respec- tively, in

t he pr ocependigg afata live thkatoftwaresmodulps rof tkee isabsgrpienie progassingssactign $&€c- tions
and to prevent their spreading in subsequent processing sections. Oher er-

ror ts t hatatdﬂmﬁd,\?@rtmbee@ir@%tthetau%ewé?ﬁ%?ééé&ginaeé‘édﬁeﬁ is dirRat pskpay- this
section i1tse

tively.

10 Otherwise, that is when the predefined additional maximum deviation has been
exceeded, the processing of the corresponding data in the subsequent processing
sections is not permitted, so that a propagation of the inconsistencies in the sub-
sequent processing steps is prevented. The remedy of an error such that the rea-
son for the deviations detected is searched, found and remedied, and the data or

15 possibly also the software modules of a processing section are changed, is not or
not automatically, respectively, performed by the present system or method. The
system is rather designed to process the data delivered within the usually short
period of time, so that inconsistencies occurring are not remedied in the software
modules, but by interference of the operating personnel. The method thus only

20 serves to detect inconsistencies between correlated data sets or errors, respec-
tively, in the processing of the data sets in per se independent processing sec-
tions and to prevent their spreading in subsequent processing sections. Other er-

rors that are, within a particular processing section, detected by this section itself



are not subject matter of the present system and nethod and may possibly be
corrected by the processing section itself. The data to be processed in the
processi ng sections nay al so be organi zed such 5 that they are stored in
several files, with the information in the files being corre- lated with one
anot her. The data pertaining to one business process nmay thus be

distributed to two or nore files. In a processing section, these data may be
proc- essed by different software nodul es of different function. These nmay
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functional it rocessi n C- n to several simultaneously running
smal | er §8frﬁé§§8&Y§B§ﬂ%%eSPW§t 84 FS%P | ar ge program enabl es, according to
experience, a nore favorable utilization of the conputer resources, so that
processing may be accelerated. 15 The control system may advantageously be
further developed in that, when the predeterm ned adm ssible nmaxi mum

devi at i orf heslata tebegugcessed in theprogessing sectiopsweay alse ibgrrrpanined sdeth be

percei ved by the operating personnel is triggered, so that the operating
per sosnelthatsheyfaoe stdediin sbeerakfilesdwitly thed infévenatidn in thélfiesnbeing correr

devi ations. 20 Furthernore, the nethod can be designed such that the further

processi ngte@fwithdhe gitdthed. Thewdies Qéﬂ@lﬁlr@ﬂb)bﬁe%uéiﬂb%fs pre¢ddsAfap thushtse
subsequent processing section in h the inconsistency ascertai ned woul d
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essed by different software modules of different function. These may run simulta-
neously on a computer system, so that the processing of the data is also per-

10 formed simultaneously. Such a distribution of the functionality of a processing sec-
tion to several simultaneously running smaller software modules instead of one

large program enables, according to experience, a more favorable utilization of

the computer resources, so that processing may be accelerated.

15 The control system may advantageously be further developed in that, when the
predetermined admissible maximum deviation is exceeded, an optical and/or a-
coustic signal that can be perceived by the operating personnel is triggered, so
that the operating personnel is informed of the exceeding of the admissible maxi-
mum deviations.

20

Furthermore, the method can be designed such that the further processing of the
data is suppressed only for that portion of the subsequent processing section in
which the inconsistency ascertained would actually lead to a subsequent error.

The processing of the data may, however, be released for those subsequent



8 processing sections in which no subsequent error is effected. Thus, a
rel ease of the data may advant ageously be perforned for the processing In
t hose portions of the subsequent processing sections for which the
deviation ascertained is insig- nificant. 5 The nethod may advant ageously
al so be further developed in that a key figure, in particular a sum
created by the bank is ascertained and signalized to the control system
and that the adm ssible maxi mumdeviagion is related to this key figure, in
particular a sum Such a key figure, in particular a sum created by the

bank i's, pio@bsshfly sBRIMIGR WHiIE® ndWibebqiHnt etde i BREEES. Phud, Rerditsenstss

processes or transactions belonging to a group of data sets. A grouping of
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performed_in all the cases. The adm ssi bl e maxi num devi ati on for such a key
figure, MAC¥drticular a sum cre- ated by the bank may advantageously be
determ ned as relative deviation. If, for instance, mathematical
calcutations of the key figures, in particular suns, are per 20 forned in a
plurality of software nodul es, such as exchanges to other currencies, or
ot her maThe metharhinay aldeanhtageously also edurtherdd dvietopexdda shateaykeycfigure vihi ch may
add up. It may, for exanple, be predeterm ned that the adm ssible maxi num
de- particular a sum, created by the bank is ascertained and signalized to the control

system, and that the admissible maximum deviation is related to this key figure, in

particular a sum. Such a key figure, in particular a sum, created by the bank is, for

10 instance, the sum of all the amounts of the business processes or transactions

belonging to a group of data sets. A grouping of data sets may, for instance, be

performed in that the sum is created for all the data sets of a file or only for a part

of the data sets, wherein, however, said data sets can be delimited against other

data sets by some criterion, so that a comparison relating to a group of data sets

15 may be performed in all the cases.

The admissible maximum deviation for such a key figure, in particular a sum, cre-
ated by the bank may advantageously be determined as relative deviation. If, for
instance, mathematical calculations of the key figures, in particular sums, are per-
20 formed in a plurality of software modules, such as exchanges to other currencies,
or other mathematical calculations, rounding differences may occur which may
add up. It may, for example, be predetermined that the admissible maximum de-
viation of two key figures, in particular sums, created by the bank and relating to

correlated data sets may have an admissible maximum deviation of 0.1% relating



viation of two key figures, in particular suns, created by the bank and
relating to correlated data sets nay have an adm ssi bl e maxi num devi ati on
of 0.1%relating 9 to one of the two values. |If the ascertained deviation
of the signalized values re- mains below this value, the deviation is
classified as an al nost inevitable rounding difference and is hence not
classified as an error; the data may then be released for further
processing in subsequent processing Sections. 5 It may, however, also be of
advantage to determ ne the adm ssible nmaxi num de- viation for a key figure,
i n partitoueng obthedwp values. ditheyaschdained idesiatian chithw bignalizegavalées Raundi ng

di fferences and other errors caused by nmathenmatical operations are,

accor di ngpains elgvethievalae, therdeviatiohlis claysified &s hhalmbstdheNiabiemsanding
relatively 10 |l arge, such errors usually occur far behind the decimal point,
so that @ifferendeantl is hBAcSlAYE albbSificd b ahR@rovUtferaita nidystheRbesididdsed Thus, for
i nstance, an anount of one Euro or one Swiss Franc or of sone ot her
currency Ak 1 sshdu aum devi ati on. 15 Furt hernore,
t he num@%ﬁggﬁﬁ%gﬂﬁg??%%%gggﬁ%é%%ﬁ@ %ng'rred in the software nodul es
may bbe determ ned as a possible control value. If, for exanple, a nunber of
data sets describes a particular business process in an input file of a

process-, in ection, fqr instance pur chase or rehooking, and if this
P et b oRaves, aispike bR ERDe oA EaT S vithadiosikis ERBMTEE have ¢ o
signalize the sanme nunber 20 of these business processes to the control
system Vigtioryferiankey fidureoifpaaitisular ef sum, created by the bank as an absolute

value. Rounding differences and other errors caused by mathematical operations
are, according to experience, very small. Even if the absolute sums are relatively
10 large, such errors usually occur far behind the decimal point, so that the sum of
the deviations in the sum must also be small. Thus, for instance, an amount of
one Euro or one Swiss Franc or of some other currency may be determined as

admissible maximum deviation.

15  Furthermore, the number of particular processing steps performed in the software
modules may be determined as a possible control value. If, for example, a number
of data sets describes a particular business process in an input file of a process-
ing section, for instance a purchase or a rebooking, and if this file is processed by
two software modules, both software modules have to signalize the same number

20 of these business processes to the control system. If, during the comparison of
the respectively signalized number of business processes, a deviation is detected,

there is a grave error that may have various reasons.



the respectively signalized nunber of business processes, a deviation Is
detected, there is a grave error that may have various reasons. 10 In a
further variant, the system nmay be designed such that the tinme consunmed by
a process of a started software nodule to the end of the process run is
taken as a control value and signalized to the control system in

particul ar the duration be- tween the beginning and the end of the process.
The control systemthen com5 pares tle time neasured with a predeternined
experience value and reacts ap- propriately. As an experience val ue, for

i nst ance In a futther wrinokithe sysiemsmey beetasignatl sechthatitbe tipreocenssimbdrbpt i ons from
one observation period, e.g. several days and/or one or 10 several weeks,
may be useauocddsicf avsthried seffwaret moddle datHeyerdrkoidtae @rogessdunnetakepasiandi cal |y
by the control system The nethod may al so be desi gned such that an input

file tragsniréit\eiud Bnd sRITRAKESE to D coRFdIs9Btehs idiparitefar ik ddiatiiepenni ng of
the processing in this section, into sev- 15 eral and correspondi ngly
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itself re"architecture enablés the si neous process- ing of
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several snmall] files then permts the processing of every smaller file by a
process BRIt ware nodul e. 20 According to experience, it is altogether
nore favorable to divide a large file into snaller ones to have these then
processed by several processes of the sane

As an experience value, for instance, a statistically adjusted mean value of the
process durations from one observation period, e.g. several days and/or one or
10 several weeks, may be used. This value may automatically be determined anew

periodically by the control system.

The method may also be designed such that an input file transmitted to a process-
ing section is divided, at the beginning of the processing in this section, into sev-
15 eral and correspondingly smalier files pursuant to predetermined criteria. Such a
division lends itself if the software architecture enables the simultaneous process-
ing of several similar files, such as it is basically possible on mainframe computer
systems of prior art. A division of a large input file into several smali files then
permits the processing of every smaller file by a process of a software module.
20 According to experience, it is altogether more favorable to divide a large file into
smaller ones to have these then processed by several processes of the same
software module. Although the operating system and thus the computer system is

loaded more strongly by the administration of the larger number of processes as-

sociated therewith, this method is advantageous and quicker than the processing



sof tware nodul e. Al though the operating system and thus the conputer system
is |oaded nore strongly by the adm nistration of the |arger nunber of
processes as- sociated therewith, this nmethod is advantageous and qui cker
than the processing Il of a large file by one process since the several
processes altogether make better use of the resources available in a

mai nframe conputer system Thus, thell nethod may al so be further devel oped
such that the several files are processed sinultaneously by every one

pr ocess obfa largedile hyonermpdedss. sificd-thet smsenal peocdskes attogetienmakalbettebe desi gned
such that the software nodules of the processing sections are started by a

per nanenskyol ity ag¢sougcsxc Aoditdne inr 8-mainfraimieo combater agystétho Mk, @fe about t he
success of the processing is signalized by the started processes of the
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only starts the software nodul es section if the

tarted ' ' th [ dth
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exanm_nation of the control values signalized to the control system The
sched- ul er programis used to start particular software nodul es at
particul ar tines of the 15 day. The started software nodul es then process

their r EYHBEIMAE. themethad maylse be dasigngd suply thxt the seftwargmodyles af so- cal | ed

return code, the success of the processing to the scheduler program If a
sof t war éhenprrressisg giestions are Istartadc by sspemaneatly ppecatingi schedules prohedul er
program starts the software nodul es of the foll ow ng
gram to which an information about the success of the processing is signalized by
the started processes of the software modules at the end of their run, and that the
10  scheduler program only starts the software modules of the following processing
section if the started software module signalizes the success of the processing
and the exceeding of the admissible maximum deviation was not detected during
the examination of the control values signalized to the control system. The sched-
uler program is used to start particular software modules at particular times of the
15 day. The started software modules then process their respective data and report,
at the end of their run, via a so-called return code, the success of the processing
to the scheduler program. If a software module signalizes the success of the
processing, the scheduler program starts the software modules of the following
processing section. Otherwise, i.e. if the software module has discontinued or
20 terminated the processing with the error status, the starting of the software mod-
ules of the following processing section is omitted. If a process of a software

module is interrupted in its run due to the control values reported to the control

system, this run will end in an error status. The scheduler program will then not



processing section. Oherwise, i.e. if the software nodul e has di sconti nued
or 20 term nated the processing with the error status, the starting of the
software nod- ules of the foll ow ng processing section is omtted. If a
process of a software nodule is interrupted in its run due to the control
val ues reported to the control system this run wll end in an error

status. The scheduler programw ||l then not 12 start the software nodul es
of the follow ng processing section aydd will thus dis- continue the
processing of the data. In the follow ng, the systemand nmethod according to

the i nvertarpthevsbitwdle msdulbs Hf the &sliohin ﬁi&ésﬁﬁ%fs%@g\ Eéélsl*ﬁﬁhué:&@a | ‘shows

a sinplified block diagramof the control netho ows a bl ock

di agram y the exanple of 10 a mai nfrane conputer
system O%BQﬁ%W;% ﬁaﬁ%gﬁﬁgéfgﬁgﬁgﬁg a display neans of the control system
shown in Figure 1 and 2. 15 The bl ock diagramof Figure 1 shows a systeml1
that generates data or collects the data accruing w th business processes
in the c?urée ‘1%1 a d;iv\, respectively, and supplies data to the nmainfrane
conput er 2,/2¢ fof{owing. he Rysiem pademethoghaegording ta dhe jirvention swill hede-
schematical |y here. By neans of a data transfer systemthat is secondary
her e, 5t h&caRRhbymeass phthreeiFigures.he formof files, to the system 3 that 20
further processes the transmtted data. The processing of the data in the
system3 is perfornmed by neans of the software nodules 4 to 7 which are
classified into

Fig. 1 shows a simplified block diagram of the control method,;
Fig. 2 shows a block diagram of such a control method by the example of
10 a mainframe computer system of a bank; and
Fig. 3 shows a display means of the control system shown in Figure 1 and
2.

15 The block diagram of Figure 1 shows a system 1 that generates data or collects
the data accruing with business processes in the course of a day, respectively,
and supplies data to the mainframe computer system 3 via the transfer channel 2
that is illustrated schematically here. By means of a data transfer system that is
secondary here, the data are supplied, in the form of files, to the system 3 that
20 further processes the transmitted data. The processing of the data in the system 3
is performed by means of the software modules 4 to 7 which are classified into
three processing sections. The software module 4 forms the first processing sec-
tion and supplies data that are also available in the form of files to the software

modules 5 and 6. These, in turn, process the supplied data and deliver an input



t hree processing sections. The software nodule 4 forns the first processing
sec- tion and supplies data that are also available in the formof files to
the software nodules 5 and 6. These, in turn, process the supplied data and
deliver an input 13 file to be processed to the software nodule 7. The
software nodule 7 forns the |[|ast processing section of the system 3 and
finally enters the data in a databasd39. The software nodules 4 to 7
collect, during the processing, information about the processed data in

accor dange tai Bepioabédetiionthe (doftwaké Moduls 71 TRE 8BRRatd MoBURDE Forpds fhet he data
sets processed, and communicate with the control system8 such that they

si gnal i zget q_i%cﬁé’élh chb&mn detﬁ’é &3 and ﬂﬁalg‘rgg\gérglthé'@él% ind tb?@se?@nt rol

system 8. This co tro sy ste 8 does not ess the (useful) data supplied

by the s I re

nodul es *ﬁe sh@w"\h/éer g%leggr%sc}eg e?fgq“é@pltgﬁé%c%ggﬂésg%%"hn% fsh\é?tem 1. In
the instant ex as 10, s t hat, each of .t he oftwa dules 4
to 7 1o PBepSSa Befn iscarielte i BAHRuIAh Ghie acior Stapmte- BR)UTheT ¢ ot
system | to t he second system 3, so that all software nodules receive the
same huniherdalp sels aracessed, andseemmusicate withvihe comtialisystemag syeBdbatsed t he
respective input file, it supplies the nunber of the data sets processed

al t oget htheytsignaiize (tlmccbllﬂcteﬂ/iﬂfmmaﬁom thie domtrohdatar-efwotheezbntdoé sysiemner of 15
the respectively processed data sets fromall software nodules 4 to 7. The

control 8sYkiseonfroLsystanesdoed ndthgroesss tHe @spfubcestaisupphi@s bl ale syde control
val ues signal- ized by the software nodules of this section and rel eases the

pr Sﬁ gfflzfeega gL Pr%d;§gly gﬁé §ﬁ@@6|r%é§§ sUpbleI b hePEAERTE MO RES bf b Vriduse
processing sections and possibly by the system 1. In the instant example, it is as-
10  sumed that each of the software modules 4 to 7 is to receive a data set for each
data set supplied by the first system 1 to the second system 3, so that all software
modules receive the same number of data sets. As soon as a software module
has processed the respective input file, it supplies the number of the data sets
processed altogether to the control system 8 which is thus reported the number of
15 the respectively processed data sets from all software modules 4 to 7. The control
system 8 compares, at the end of a processing section, the control values signal-

ized by the software modules of this section and releases the processing of the
data for the following processing section if the signalized numbers of the proc-
essed data sets concur or the admissible maximum deviation has not been ex-
20 ceeded, respectively. After the software modules 5 and 6 have completely proc-
essed the respective input files and have generated one file each for the further
processing in the following processing section, namely by the software module 7,
the software modules 5 and 6 signalize the respectively ascertained number of

processed data sets to the software module 8. If the signalized values concur, the



essed data sets concur or the adm ssi bl e maxi nrum devi ati on has not been ex
20 ceeded, respectively. After the software nodules 5 and 6 have conpletely
proc- essed the respective input files and have generated one file each for
the further processing in the follow ng processing section, nanely by the
software nodule 7, the software nodules 5 and 6 signalize the respectively
ascertai ned nunber of processed data sets to the software nodule 8. If the
signalized values concur, the 14 filjgs are released for further processing
by the software nodule 7. Qtherwise, i.e. if the signalized nunber val ues

devi ate ffnfé%’%}r%’}gle%%& ?tﬁrfunﬁ&e@ é’:fsﬁgfbﬂ%é%oﬂ\%‘re ddds 7S OtkérWigat gd and the

reason for eviation is ascertai ned by means of suitable

nmeasur es p f r ected
data i o d3Ed 4@**%95%‘3@%& THERS SR b S PARE R h%g%&?%‘ﬁ%%&?@  ons

t he syst 3. 15 ava |.abl e for_the ssing .of other data t tted to
the sys- %@n}aarﬁ S tgqmigatgdand;the r%?ﬁﬂnrfBF § Og'ﬁ’cfpé'qs e a§qqd{ dg]% deci des,
as a function of _the control values signalized, whether the data that have
been pr odRansPf|syieble measupmsALisiragedisd: Subsemueatly.dhe processingai ther f urt her
processing in the subsequent 10 processing section. In the follow ng, the
met hod wicbtretted diata isi domtinued. O wimgdhe detectibg and aemedyfingof thexdeiationsr om t he
end of day processing of a nainfrane conputer systemof a bank. Figure 2
shows an tes sgstemt 3 awdilabler foe the priceasing ©F MhEralats yrahemittedt tacthé sygoundar i es

of which are indicated by dashed lines. These are the so-called ABA- CUS

system 1gem! T¥iis Sly, B6SEdifol dystét PadtSiiké astiteahd detifid, ds%a fpictigesf gnat ed
the control values signalized, whether the data that have been processed last in a
processing section have to be released for further processing in the subsequent

10  processing section.

In the following, the method will be described more concretely by means of an
extract from the end of day processing of a mainframe computer system of a
bank. Figure 2 shows an association of three mainframe computer systems, the
15 boundaries of which are indicated by dashed lines. These are the so-calied ABA-
CUS system 10, the SSP system 11 and a third system 12 that is not designated
in more detail and that receives data from the SSP system 11. Furthermore, the
control system PCP (Process Control Pool) 8 is illustrated which may be operated
on the same mainframe computer as the SSP 11, or on an external computer.
20 The control system PCP 8 is a software application that may run on the SSP sys-
tem 11 or on an external computer system separated therefrom, and that is oper-

ated and monitored by operating personnel.



in nore detail and that receives data fromthe SSP system 11. Furthernore,
the control system PCP (Process Control Pool) 8 is illustrated which may be
operated on the sane mai nframe conputer as the SSP 11, or on an external
conputer. 20 The control system PCP 8 is a software application that nmay run
on the SSP sys- tem 11 or on an external conputer system separated
therefrom and that is oper- ated and!?roni t or ed by operating personnel. 15
The flow of the data to be processed between the software nmodules is

i ndi cat edTheflowid the datantor bevpracessed behyvesrwthgisefiware mpslesosindigatedepar at i on
13 running on the ABACUS system 10 collects the data 5 accrued on a

busi ness @xihe bk serowaimthig bloglodiagramed in files. Information concern- ing a
busi ness process are collected in a data set that conprises, for instance,
the information about the kind of the business process, the value and the
branch of- fice at which the business process has been collected first. A

file conppsedodking preparatisn1 S aliri Mn@i@é\ne{mugfsﬁtémﬁoeéueaté frey @ath branch
of fices which they have 10 already transmtted to the booking preparation

13. T b i i 1: i ; d
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processi ng at every day, a system 11 t hat
st ance. Mg v fesbedth oy &7 S HARY et i8as SBEPERPEE: tamnr  ses a
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fice at which the business process has been collected first. A file composed of

such data sets may contain data sets of different branch offices which they have

10 already transmitted to the booking preparation 13.

The booking preparation 13 transfers, in the scope of an end of day processing at
5 p.m. and 8 p.m. every day, a file to the SSP system 11 that processes the data
sets further and subsequently transfers data, for instance, to the further third sys-

15 tem12.

The SSP system 11 comprises a plurality of software modules processing the da-
ta transferred from the ABACUS system 10 or from the booking preparation 13,
respectively, in a plurality of processing sections. Each processing section con-
20 sists of at least one software module that is connected with the control system
PCP 8 via a signalizing connection 17. Via this signalizing connection 17, the re-
spective software module can signalize information to the control system 8 and
receive information therefrom. This communication between the control system 8

and the software modules, in which the amount of data exchanged is very small,



respectively, in a plurality of processing sections. Each processing section
con 20 sists of at |east one software nodule that is connected with the
control system PCP 8 via a signalizing connection 17. Via this signalizing
connection 17, the re- spective software nodul e can signalize information to
the control system 8 and receive information therefrom This comunication
bet ween the control system8 and thie sof tware nodul es, in which the anount
of data exchanged is very small, 16 %s not performed by nmeans of the
exchange of files, but by nmeans of operatin system i nternal nmeans such as
so- cal | €8 N9t pegopned) dytrgeans ohthesexhangs %J&E@Pt byggpanrs Pl eP§HRtiaai ch enabl e
a high signalizing speed and are provided by every nodern operating system
The contgyStemjniemal giegnalsuah @ sokzalled pipast onportsfopmesseges onquelesact ed by

t he software nodul es about the processing perfornmed and reacts

appr opr irasgaaofivelly) whichpenalde e highesignalivirgs spéed amd i ararprdededibyoeserhave been
ex- ceeded, nanely by stopping the further processing of the data in the

processafoddm dpefatfief ysrire. TRASBrRF| 8YstbRES SVUAESRY NG réy’g@eﬁ%inr&n@ect i ons and
thus preventing the spreading of errors. 10 On the SSP system 11, the files
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the software modules of the subsequent processing sections and thus preventing
the spreading of errors.
10
On the SSP system 11, the files are processed in a first processing section by a
first software module, the so-called accounting feeder 14. This accounting feeder
14 performs a format conversion due to the differing sources, so that thé data are
subsequently available in a uniform data format that is understandable for the
15 subsequent programs. The accounting feeder 14 performs this format conversion

once for the software module booking system 15 and once for the software mod-

ule business/positions 16, so that two format conversion are performed.

During the process run of the software module 14, it collects information about the
20 file processed. This information may be collected pursuant to different criteria. It
may, for instance, be the number of all bookings, a hash total about a sum to be
created, which may be created depending on the currency. Likewise, the number

of the different business events may be formed pursuant to the types, for in-



once for the software nodul e booki ng system 15 and once for the software
nod- ul e busi ness/positions 16, so that two format conversion are perforned.
During the process run of the software nodule 14, it collects information
about the 20 file processed. This information nmay be coll ected pursuant to
different criteria. It my, for instance, be the nunber of all bookings, a
hash total about a sumto be <created, which nay be created dependi ng on the
currency. Likew se, the nunber of the di fferent business events may be
formed pursuant to the types, for in 17 stance, the nunber of cash

booki ngs starive, $heookmibes ioheash hookingsethe stoek risimess rfrocesses othebmsreness
processes, or the pricing business processes. In the instant exanple, it is

assumed iimfotrhatidncbusimgssprotesises e the bacingbusines® pricesSed he data sets
processed is the nunber of the total data sets processed and the sumof the

amounts of all transfers to foreign countries. This information is signal-
i zed by the software nodul e accounting feeder 14 to the control system PCP

8. If th C S u e i ith an
ciror moan 8 BT Sralle 2Eic HEMEATIR AHofRESNA I Rfdiaioh Bol e, ¢
nmodul € buysi -,_nesses/ positiang 16 n be perforned in the nex rocessi ng
secti gn. 1ie0et S5 RiBvershdn tee BHTDP Of the Bufata Ehpiasessi 880 I
generates an output file, During its run, the software npdul e
busi ness&¥Mpene iampunis ohalk trarsfers ip fergigncountiasatnisninfprmatiamis sighalhe sane
criteria as the software nodul e of the preceding 15 processing section,
nanmel y t lizediuntbersofiwarehmodulesaccduntingsfeedeptbtocthe @dntinbsystam PE&8.of t he
anounts of all transfers to foreign countries. It signalizes this inforna-
If the process of the software module 14 does not end its run with an error mes-
10 sage, the processing of the file supplied to the software module busi-
nesses/positions 16 may now be performed in the next processing section. This
software module enters the data in the databases and generates an output file.
During its run, the software module businesses/positions 16 has determined in-
formation pursuant to the same criteria as the software module of the preceding
15 processing section, namely the number of the total data sets processed and the
sum of the amounts of all transfers to foreign countries. It signalizes this informa-
tion to the control system 8. The control system 8 now compares the information
signalized by the software module 14 with those signalized by the software mod-

ule businesses/positions 16.

20

If the control system 8 detects that the information about the total data sets proc-
essed or the sums deviate from one another or that the deviation of the sum val-
ues ascertained exceeds a predetermined admissible maximum deviation, the

control system 8 discontinues the further processing of the data. The files gener-



tion to the control system 8. The control system 8 now conpares the
information signalized by the software nodule 14 with those signalized by
the software nod- ul e busi nesses/positions 16. 20 If the control system 8
detects that the information about the total data sets proc- essed or the
suns deviate fromone another or that the deviation of the sumval- ues
ascertai ned exceeds a predeterm ned adm ssi bl e maxi nrum devi ati on, the
control system 8 discontinues the furtther processing of the data. The files
gener 18 ated by the software nodule 14 and intended for the further

pr ocessi APhYY thie sokwartenmogduleotitiicadibiskred fery treefurthsr praressing RhWE i | es

generated by the software nodul e busi nesses/positions and intended for the
further pobwaresnodulebookingssystem iarandnalsa the files gjengrated by ¢hensoftwaiteeased f or
processing. This way, the spreading 5 of an error is prevented. The control

syst em P@iodile bugihessesipositions iapdriatehded ssrnthe funh@qmbeésir?lbwthé softg nmeans
havi ng the function of a sluice that is closed for the ata on exceedi ng of

t he det eiygrd &fdda ot vele t ng chain
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the software busi nesses [ positions, .16 ut  fi t he
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software nodule, it is determned for each data set of the input file, i.e.
for eachdataon exceeding of the determined admissible maximum deviations, so that the

processing chain formed by the software modules is interrupted.

10 Inthe following, it is assumed that the control system PCP 8 has not detected any

inadmissible deviation and that the processing is continued.

The output file generated by the software module businesses/positions 16 is the
input file of the software module pricing 18 of the next processing section. In this
15  software module, it is determined for each data set of the input file, i.e. for each
business process, which bank fees accrue therefor respectively. The software
module pricing 18 generates a corresponding output file that is intended as input
file for the software module booking system 15. During its run, the software mod-
ule pricing 18 has also collected information about the number of the data sets
20 processed. It signalizes this information to the control system 8 that compares this
information with the information that has been signalized to the control system
PCP 8 by the software modules accounting feeder 14 and businesses/positions

16 that have run previously. If no deviation is detected or if the deviation detected



busi ness process, which bank fees accrue therefor respectively. The software
nmodul e pricing 18 generates a corresponding output file that is intended as
input file for the software nodul e booking system 15. During its run, the
software nod- ule pricing 18 has also collected information about the nunber
of the data sets 20 processed. It signalizes this information to the control
system 8 that conpares this information with the information that has been
signalized to the control system PCH8 by the software npdul es accounting
feeder 14 and busi nesses/positions 16 that have run previously. If no

devi at i ododssnalexeeed theoadmissibiee maxinmurh ideniatien etbeddrther pracessingis notceed t he
adm ssi bl e maxi num devi ation, the further processing is not prevented. The
control preséstedd PCP 8 thus conpares the control values signalized by the re-
5 spective software nodul es after each further processing section. If the
adm ssi bl e nmaxi mum deviation is exceeded in such a conparison, this is
recogni zed as an error. The further processing of the respective data is

t d . 10 Th
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Thus, the software nodule 15 accounting feeder 14 of the first processing
sect i on ¢rsr. The further precessingl of the sespegtive data is stopped and an avalanche-

like spreading of the error is prevented.

10 The individual software modules of the processing sections are not running per-
manently, but are started by a so-called scheduler program, which is not shown
here, only when the respective input file has been provided for processing. The
scheduler program is running permanently and starts the software modules of the
processing sections depending on different events. Thus, the software module

15 accounting feeder 14 of the first processing section is, for instance, only started
when the first file was transferred to the system SSP at § p.m. Every process of a
software module or, in particular cases, the operating system of the mainframe
computer, supplies an error code to the scheduler at the end of the run of the
process, so that it is signalized whether the process run of the software module

20 was successful or not. If an error code signalized to the scheduler indicates the
non-planned and premature termination of a process or an error that has occurred
during the processing, the scheduler does not start the software module of the
next processing section since the error indicated determines prior to the start al-

ready that the following program run will not be free of errors.



when the first file was transferred to the system SSP at 5 p.m Every
process of a software nodule or, in particular cases, the operating system
of the mainfrane conputer, supplies an error code to the scheduler at the
end of the run of the process, so that it is signalized whether the process
run of the software nodul e 20 was successful or not. If an error code
signalized to the schedul er indicateﬁ the non-planned and premature

term nation of a process or an error Qhat has occurred during the
processi ng, the schedul er does not start the software nodul e of the next
processi ng section since the error indicated determnes prior to the start
al- ready that the followng programrun will not be free of errors. 20 A
sof t war eArfofiwage prodglenefka nexbpeansisaiggsestionis net statted duyr thedschpdelpe
scheduler, either, if the control system PCP 8 detects, on conparing the
cont rol eitllendstheugontrol systemt RGP 8 Heteatdnve siobiparingthencontielwaliiésosufias been
exceeded and that the 5 further processing thus has to be stopped. Such

st oppi ngpliEd, tit the cupsissibie maxinurhidevigtion R béen eRéeedarly ahe thatftheever al
correlated files is perfornmed in that the software nodul es of the
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ce
concerned only. Like on every conputer system capable of nultitasking, of
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file, 10 Several procéesses pto es each my run
si mul t anequsl y. ns ent | th rocessing, of a particular file or of
sever al  SAINET qogiies a1dbs saybsnandndABR BroResHiB0 S8R BF BX SPRALIY ¢ i o
affecting ot her processes of the same software nodule running at the sane
time, arBetdigsscancemsg:onlyldke OREMeR: competes system capable of multitasking,

of one software module that has to be available only once as an executable file,
10  several processes processing different input files each may run simuitaneously.
Consequently, the processing of a particular file or of several particular files may
be stopped or not be started without this affecting other processes of the same
software module running at the same time, and thus without affecting the process-
ing of other files.
15
Figure 3 shows, schematically and by way of example, a display means of the
control system 8 illustrated in Figures 1 and 2, in particular a corresponding moni-

tor 108.

20 As results schematically from Figure 3, a plurality of illustration elements or cells
21, 22, 23, 31, 32, 33, etc. arranged in corresponding columns A, B, C, etc. and
lines D, E, F are displayed spreadsheet-like on the monitor 108, controlled by a

contro! software program running on the control system 8.



ing of other files. 15 Figure 3 shows, schematically and by way of exanple,
a display neans of the control system8 illustrated in Figures 1 and 2, in
particular a corresponding noni- tor 108. 20 As results schematically from
Figure 3, a plurality of illustration elenments or cells 21, 22, 23, 31, 32,
33, etc. arranged in corresponding colums A, B, C etc. and lines D, E, F
are di spl ayed spreadsheet-li ke on the nonitor 108, controlled by a control
sof tware program running on the cont £bl system 8. 21 Every illustration

el ement is assigned to one of the processing sections 4, 7, etc.

illustr aEmillwsgamn@lgm@nhﬁoasg!gw tn 8e &f theoRrpcessing segioasfed. 8isove, the
process- ing of the data takes place, with the systemillustrated in Figures
1 and 2,illpstratédin Figures 1panut2sA$ hgs akeadydreenopiainediabove, theprogespsar al | el to
each other (with respect to 5 tine) and partially in successive processing
sect i onsin§wif tHe dats tei@is placd, with)the Bhste illutiated indFigalesneand 2 2dartid®, 23 (or
31, 32, 33, etc.), illustrated on the nonitor 108 to be each arranged in a

line D, iRprécesding s%ﬁ&hsa@ﬁérgfé@dor_trpnﬁ@g?%ﬁnbn@ era%ﬁ-otﬁé AithdBspett &gl or running

parallel to each other, and the illu ation elements 21, 10 31 (or 22, 32,

etc.), | [ ; Jin a colum A B,
C, are ei%ﬁf%iﬁﬁ%'@{‘ tgt}g?%gcgg)&@ha secc{ §’%3ﬁ§0§ e'&afégggggﬁﬁm i ng succes-
sively, wherein illustration elenents 21, 31, (or 22, 32, etc.) that are
positioned directly adjacent one bel ow the other are each assigned to

processin ,?t eps. t hat . .
The illustration elements 21, 22, 23 (or 31, 32, 33, etc.), illustrated on the monitor

108 to be each arranged in a line D, E, F, are each assigned to processing sec-
tions operated or running parallel to each other, and the illustration elements 21,
10 31 (or 22, 32, etc.), illustrated on the monitor 108 to be each arranged in a column
A, B, C, are each assigned to processing sections operated or running succes-
sively, wherein illustration elements 21, 31, (or 22, 32, etc.) that are positioned
directly adjacent one below the other are each assigned to processing steps that
are operated or running directly successively.
15
If the control system 8 detects for a particular processing section that it has been
performed and that the above-mentioned admissible maximum deviation has not
been exceeded (“no error case”), this is indicated in that the illustration element
assigned to the respective processing section assumes a first predetermined color
20 and/or lightness value (e.g. green, here indicated by a hatching running from the

left top to the right bottom in the drawing).

If, contrary thereto, the control system 8 detects for a particular processing section

that the above-mentioned admissible maximum deviation has been exceeded



are operated or running directly successively. 15 If the control system$8
detects for a particular processing section that it has been perforned and
t hat the above-nenti oned admi ssi bl e nmaxi mum devi ati on has not been exceeded
("no error case"), this is indicated in that the illustration el enent
assigned to the respective processing section assunes a first predeterm ned
color 20 and/or |ightness val ue (e.gz.q2 green, here indicated by a hatching
running fromthe left top to the right bottomin the drawing). If, contrary
t her et o,(“int@nsistenaycre wasehadd dise eontsol fsystem H atops the further possessing sect i on

t hat the above-nentioned adm ssi bl e maxi nrum devi ati on has been exceeded 22

("1 nconsoithedsaty, &s explamad abbvatHistis thdicutéd vl thaythe dlustativ®pientdrg f urt her
processing of the data, as explained above, this is indicated in that the

||| ust  addspielis iR Tospaitibgichssid dER16R BRATNEY S ARHIRFRBRINMARACL | On assurres

a further color and/or 1lightness™alue that differs fromthe first

pr edet erl@b[éﬁ‘gs CAlLR th A &S f#&ﬁ?ﬁ%%ﬁp’éd%’@l’lﬂﬁeﬁﬁzgﬁr gﬁ?ﬁ)tréi ﬁ(n%s% ndicated by a

doubl e h I'ng running sinmultaneous rom he ri ght
bottgm and fromthe |ef oftomito e right top (cf.. e.qg. .the
11 St 1 ool Brbora Sidioates b Aclobils rohife rotro SiuinaBedust Bm, been
i ndi cat eg f|-1 ove, the tinme required for processi naﬁi he data or 10 data sets,
r espect itD@8]t topgdy the dghtbettgmy, apdifieentheleft Retterpite e Eahtdar (€se8f thene
processing sections as a control value and be signalized to the control
syst em 8llustratiopalementBa) (“insensisteacy atarm®).ween t he begi nning and the end of
t he processing.

As has already been indicated above, the time required for processing the data or

10  data sets, respectively, may also be determined by the software modules of the
processing sections as a control value and be signalized to the control system 8,

in particular the duration between the beginning and the end of the processing.

The control system 8 can — as has also been indicated already — compare the

15 time measured with a predetermined experience value.

As an experience value, a statistically adjusted mean value of the processing
times from one observation period, e.g. several days and/or one or more weeks,
may be used. This mean value may automatically be determined anew periodi-

20 cally by the control system 8.

If the control system 8 determines for a particular processing section that an ad-
missible maximum deviation between the time measured and the experience

value has been exceeded (“time delay error case”), it may be provided that the



The control system 8 can - as has al so been indicated already - conpare the
15 time nmeasured wth a predeterm ned experience val ue. As an experience
value, a statistically adjusted nean val ue of the processing tinmes fromone
observation period, e.g. several days and/or one or nore weeks, my be
used. This nean value may automatically be determ ned anew periodi- 20 cally
by the control system8. If the control system 8 determ nes for a particul ar
processing section that an ad- nissiBPe maxi num devi ati on between the tine
measured and t he experience value has been exceeded ("tinme delay error
case"), ¢antrohpydiem deesinat -t dther thae e@laineahabaye -sstop dine Buirtheepromt - ot her

t han expl ai ned above - stop the further proc- essing of the data, but

i ndi cat essdifeof thewlatl Ibay indicates thatiene delahatrot tasd ihlthsttthatillustratiet ement
assigned to the respective processing section assunes a third color and/or

| i ght nesgleizhti8sdigidd @ithé %@e&f@bm@sﬁhgsectmms}sgﬁ@@ d thirgtcofrd further pre

5 determ ned color andlor lightness values (e.g. yellow, here indicated by a

hat chi “gand/HPISqH?Herﬁs \%'iﬂet ﬂ@‘ét &ﬁfa?s %Hﬂﬁ‘af:&é P\%nfnérgélf frEPQréd fu ? FH aw ng

("time dela e control system

s e A olof Bt e e Rt blodtanthy ﬁaﬂhﬁﬁl o "

t at t uat t hus il ted f th di t
;e?sgﬁ Sé\@%ﬁ'@b‘%} | se Ieft%ottlom t%st é%gﬁt t0p0u[1 the gra%v(l)nrgr ﬁtslr%e%élarilgalanﬁ"(;)r.a 'ng

By means of the control system 8 and the above-mentioned illustration elements
21, 22, 23, 31, 32, 33 displayed on the monitor 108 as explained above, a total
10 overview of the current status situation is thus illustrated for the corresponding

operating person.



1 A control system (8) for controlling data-processing software nodul es (4,
5 6, 7), wherein the data to be processed are organized in files of data
sets, and wherein the processing is perforned in a plurality of successive
proc- essing sections and the files in one processing section are each
processed by at |east one software nodule (4, 5, 6, 7), characterized in
that said control system (8) conpar@4 information that has been coll ected
about the data processed and has been signalized by the software nodul es
(4, 5, 6, 7) of the various procC€EAIMS sections with one another or with
pl an val - ues, and generates an acoustic and/or optical alarm nessage for an
oper- ating person if the exceeding of a predeterm ned adm ssi bl e maxi num
de- viation has been detected by said control system (8). 2 The control

system ¢8) agGRhfbngsten (é)abﬂéorilronwgada%ﬁlp%deégmgls@ﬂ%?é rrtdaﬁlesqmoseSSI ng is
additionally perforned in a plurality of, in particular nore than ten or

fifty para'éﬁarehgge%ﬁmaﬁgatﬁqstaeoaﬂgpg o e JFUEEATH fbs Y RREM4E) accor ding

to any of the Ing ¢ er-rze he proceSS|ng is

per f or med |n t han five or, ten sycces Jve endent . processi ng
secti ons. '%E&’%E ﬂ'tﬂ DW§§%ﬂq (ghe ‘?:r b%aIEY Fﬁﬁ‘%ceséﬁgr%[e?erl zed in
that said con- trol system (8 onpri ses dlspl ay neans for illustrating a

total overvi@Wing seqtlﬁgs anémﬁ §$'319@§ Presessing SeEiRa errhsRocesiRd e
by at least one software module (4, 5, 6, 7),
characterized in that
said control system (8) compares information that has been collected about
the data processed and has been signalized by the software modules (4, 5,

6, 7) of the various processing sections with one another or with plan val-
ues, and generates an acoustic and/or optical alarm message for an oper-

ating person if the exceeding of a predetermined admissible maximum de-

viation has been detected by said control system (8).

The control system (8) according to claims 1, characterized in that the

processing is additionally perforried in a plurality of, in particular more than

ten or fifty, parallel processing sections.
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The control system (8) according to any of the preceding claims, character-
ized in that the processing is performed in more than five or ten successive,

independent processing sections.

The control system (8) according to claim 3, characterized in that said con-
trol system (8) comprises display means for illustrating a total overview of

the alarm messages for all processing sections.



