A" Unser Zeichen/Qur Ref. Damm/I||atc UBO2PCO5EP 1 UBS AG Zurich, CH 5
Control Systemfor Controlling Software Mdul es The invention rel ateg itto a
control systemfor controlling data processing software nodules. 1@4From
prior art it is known that, at particular tinmes of the day, a larg nount
of daggﬂﬂg%#&ghpe processed regul arly on mainfrane conput er syst ems of

| ar ge EPDZb%bB pses. Such data accruing regularly in |arge amounts will
occur, forf instance, when, at the epd of a business day, the data of the
busi ness processes that have 15 t ggpg%ace during the day have to be
processed in a so-called end of d - essing. The information accruing
during the individual business processes, for instance - in the case of an
i ndustrial enterprise - who acqufZbBghs@iet hing for a particular 20 anount
fromwhomat what tinme, or - in the case of a bank - who transferred a
particul ar amount of noney at a particular tine or effected sone other

busi ness process, is usually stored in so-called fields. Al the fields
containing information about a particul ar busi ness process and stored in a
file are usually stored in the

5 Control System for Controlling 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.



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 conpri ses,
after a certain time, the data about the business processes that have taken
pl ace since the beginning of the recording, for instance for a day or a
part of a day. 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 admnistration of a data stock, which has to be processed by a
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on the conmputers on which the data are created, 1i.e. the data are
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processi ng, ere es created In many simlar syst ens are cofl ected
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softvvare architecture, one has recently passed 15 over from so-called
nonolithic systenms, in which a | arge program possesses the entire
functionality required for processing and thus is capable of performng all

t hes st éps wdcessingsbsuch atfde anapdot mstade, \ver thegparfortrentcer f, the dowdt | ed
distributed systens. Here, the functionality required for processing of the
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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-calied 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-



an output file. This output file of the first software nodul e serves as
input file of a further software nodule, so that one file each is generated
by one software nod 3 ule in a chain of such software nodules and is
supplied to a further one for further processing. This rudinentary kind of
comuni cation of software nodules is in particular suited when, in the
normal case, the processing of a Iarbe nunber of data sets of equal
structure is perfornmed according to a fixed schenme. 5 As conpared to a

monol i ulei in sseisdiemf secit Bofiwemed oroaiulesyand v Supplied ho@farthef onaderafutthges. Thus,

I ndi vi dual software nodul es of such a chain may sinply be exchanged, the
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data sefs accrue at a par of "su I'1'es are adapted
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day within a predetermined time slot so as to ensure that, for instance,
parti cul ar booki ng processes are term nated on the sane busi ness day. An ex-
am nation of the data sets for possible inconsistencies in the data sets

t hat nmAy cdmpartdithi agnanolithiiy wyatera, suclo rsmodulartsistermares si mgnbéeps only
cannot be per- formed by the first processing software nodule since it then
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processing. To this end, the entire pro-
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 systems 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



cessing would have to be reproduced in the exam ning software nodule. On the
one hand, this would contradict the principle of the nodular system on the
other hand, it has turned out in practice that such an exam nati on nodul e
may al so conprise errors and woul d have to exam ne an al nbst unnanageabl e
amount of 4 possible conbinations of information. Al so, any change of a
software nodule woul d have to be enfered in the exanination program A
conpl ete exam nation of the data sets at the beginning of the processing is
t hus npessible ppobiiabbes ofhimfgrmationc aksot abg aharigedeld ai sofewarey dayduke act i ce
that inconsistencies and errors may oc 5 cur during the processing of the
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nodul es, or gen- erates several files for several post-processing software
nodul eSUr dyringthedirogessing ef thegatadn thejindividual sgivage mrfulesredyi ng of such an
error nust then take place at all the affected positions of the system The
earliest possible recognition and limta 15 tion of an error to a particular
data set or a group of correlated data sets is thus wuseful, so that the
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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.



be utilized. Thus, for instance, all the data sets that were collected in a
particul ar 20 branch office or that relate to a particular kind of business
process are correlated wth one another. 5 It is thus an object of the

i nvention to suggest a control systemthat enables an early detection of
data sets conprising errors or of inconsistent data sets, and that prevents
the spreading of errors. 5 This objeét is achieved by a control system
according to claim1l. Advantageous further devel opnents of the invention

are i ntiieahad drmobjeet sfithad mivention tto addigeba, contrk bstdnt that @abled khng dat a
processi ng conmputer processes is pro- vided, wherelin the processing takes
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in a processing section each are processe east one software nodul e,

wher egé{é' Oﬁ]ttgglgﬁ%prlfeﬁgﬁ@aqq%?%ﬁgftvvare nodul e of a process- ing section,

I nf or | cessed is collected and signalized to a
control system and whereby the control system conpares the information
signal - ized by the software nodul es of the various processing sections and
prevents the 15 processing of the data in a subsequent processing section if
t heS exdBisdohigcbis achipyesti by er nomicel syheraskdsioeding o ralaimu év Advaotageassbeen
detected. Preferably, the software nodul es of a processing step collect,

dur i ngfurtterplevelpsnents of tie inhentiat arspidicatéd notheaiubeimbout the data sets
processed, for instance the 20 nunber of the data sets processed that are

correlated via a commpn feature. The information coll ected about the data
sets processed is signalized by the software

fn addition, a method for controlling 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-



nodul e bel onging to a processing section to a control systemas soon as it
has processed all the input data sets fulfilling the correlation criterion.
The control sys- temthus obtains information about the data sets processed
by the various soft 6 ware nodul es of a respective processing section.. The
control systemthen com pares the information collected wth respect to
particular criteria in the processinfi software nodul es as to whether they
concur or match with one another, or whether a predeterm ned adm ssible
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t he subsequent processing secti respec- tively. herwi se,
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processi ng section are changed, is not or not automatically, respectively,
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process the data delivered within the usually short period of tinme, so that

| ncons gAY, &5 ﬂ‘éﬁéééiﬁg% & sUBéec{)lﬁmerg%]%sﬁhrée?ﬁ%tﬁﬂ{[ ﬁﬁ%ﬁ@ﬁf@%ﬂe‘%@ but by

I nterference of the operating personne
fively.

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



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. Oher er- rors that are, within a particular processing
section, detected by this section itgelf 7 are not subject matter of the
present system and nethod and may possibly be corrected by the processing

Secti ofrd h%?%ﬁtdjeﬁ{‘%%éiﬁggfttﬁeb&eeéﬁt% &th hAd trﬁ@th%g%?tfﬁé;gpéaﬁ%lkolﬁe”ﬁy al so

be organi zed suc they are stored 1 n sever

i nfor | i f -being. corre- lated with one another. The data
pertai ﬁﬁ%aFSQﬁﬁgg6ﬂ§#%%¥§f%$%5§%@*ﬁﬁy thus be distributed to two or nore
files. In a processing section, these data nay be proc- essed by different
sof tware nodul es of different function. These may run sinulta- neously on a
conput er system so that the processing of the data is also per 10 forned
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sec- tion to several sinultaneously running snaller software nodul es instead
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in that, when the predeterm ned a maxi nu eviation I's exceeded,
he ogperating

an opti Lot a- coustic signal that can.be percejved t
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exceedi ng of the adm ssi ble maxi- num devi ati ons. .
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



20 Furthernore, the nmethod can be designed such that the further processing
of the data is suppressed only for that portion of the subsequent
processi ng section in which the inconsistency ascertained woul d actually

| ead to a subsequent error. The processing of the data may, however, be

rel eased for those subsequent 8 processing sections in which no subsequent
error is effected. Thus, a release o8 the data nay advant ageously be
performed for the processing in those portions of the subsequent processing
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met hod may advant ageously al so be further devel oped in that a key figure, in
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t he busj ness processes or transactions belonging to a group of data sets. A
gr oupi AfCAt. dat a sets may, for instance, be performed in that the sumis
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 delimted against other data
sets by sone criterion, so that a conparison relating to a group of data
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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



ated by the bank may advant ageously be determ ned as relative deviation. If,
for instance, mathenmatical calculations of the key figures, in particular
suns, are per 20 formed in a plurality of software nodul es, such as
exchanges to other currencies, or other mathematical cal cul ations, rounding
di fferences may occur which may add,up. It may, for exanple, be

predeterm ned that the adm ssible nmaki num de- viation of two key figures, in
particul ar sunms, created by the bank and relating to correlated data sets
may halfe0B® ohifif tue yabiasa ki themweltaadode datian ebtdheignaligedvalugsdee of t he
two values. If the ascertained deviation of the signalized values re- nmains
bel ow maiirss belbweahist vadueldhe ateviationds classHiefli asdarmalnaostdhedtible roaurnidirgbl e
rounding difference and is hence not classified as an error; the data may
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51t may, however, also be of advantage to determ ne the adm ssi bl e maxi num
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mat hemati cal operations are, according to experience, very small. Even if
t he’ absol ute suns are relatively 10 | arge, such errors usually occur far
behi nd the decimal point, so that the sumof the deviations in the sum nust
al so bl mahowerensalise be oadvantage tmdelepuiite tie admissible MafmyAedew ss Franc
or of sone other currency may be determ ned as adm ssible maxi num
devi at viation Idr & ey Heyumer i, patieulan mbsumotraated ibyuther banlo aesan apssltitps
performed in the software

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.



nodul es may be determ ned as a possible control value. If, for exanple, a
nunber of data sets describes a particul ar 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 nodul es, both software nodul es
have to signalize the same nunber 20 of these business processes to the
control system |If, during the conpa“]son of the respectively signalized
nunber of business processes, a deviation is detected, there is a grave
error thatfurthgr hanantytioe sistemaaap he. dedgndchsiacH thvat ies tiver camtumedbysyst em
may be designed such that the tinme consuned by a process of a started
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pares t me neasur r xperience val ue and reacts ap-
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several days and/or one or 10 several weeks, may be used. This value may
aut dnaPpred [he haedaeaswiedadith feiredsie myaed #XpgrigRce Malugomtd 6eadly aPem The
nmet hod may al so be designed such that an input file transmtted to a

pr ocesgropriggelgecti on is divided, at the beginning of the processing in this
section, into sev- 15 eral and correspondingly smaller files pursuant to

predeterm ned criteria. Such a division lends itself if the software
architecture enabl es the sinultaneous process-

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 smaller 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 small 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



ing of several simlar files, such as it is basically possible on mainfrane
conputer systens of prior art. A division of a large input file into
several small files then permts the processing of every smaller file by a
process of a software nodule. 20 According to experience, it is altogether
nmore favorable to divide a large filld into snmaller ones to have these then
processed by several processes of the sane software nodule. Although the

oper at ohg Isiyetfdebgnshd prosebd eimenbiet RivesyiSiretedses dltvreticermnke dettengl y by
the adm nistration of the |arger nunber of processes as- sociated therewth,
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file by one process since t e several processes altogeét make better use
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si mul t ane usl every one process, of a software rmdule 5 Furthernore, the
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processi ng sections are started by a pernmanently operating schedul er pro-
grdmto which an information about the success of the processing is
signalized by the started processes of the software nodul es at the end of

thei r Funthemmste! that metedlifageigibé eesiihed stith anhthetsdftware Meodaés var e
modul es of the fol |l ow ng processing section if the started software nodul e

Zh?nnglst:l‘%l Eréﬁggstﬁgcﬁgépghr%n@agéﬂ t de%&%ﬂﬂgtﬁ énlréﬁ %Igﬂ ggg{%ﬂ#}?i on of the
cont roéra\r%iko ?uc%' %n%férﬁﬁaqmtnoag(p Tt the %turcc?éss gfst}]e processmg |s srgnallzed 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 foliowing
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



uler programis used to start particular software nodul es at particul ar
tinmes of the 15 day. The started software nodul es 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
nodul e signalizes the success of the processing, the scheduler program
starts the software nodul es of the fi&|owing processing section. O herw se,
i.e. if the software nodul e has discontinued or 20 term nated the processing

wi t h t Bearethie softivatemodules 6t thd folgwarig pRsceseiigneeiofivghd Wik shed dishe
foll owi ng processing section is omtted. If a process of a software nodule

is int the control values reported to the control
system%?ﬁ%@ﬁfn&\?\nb%%lgﬁgfﬁ%e%éngerror status. The schedul er programw ||
then not 12 start the software nodules of the follow ng processing section
and will thus dis- continue the processing of the data In the foll ow ng,

t he sy!sj_f nd nmet hod accor di ng to the invention will be de- 5 scribed by
means 51 theyfellowing,thes systeq and gRgthedaasearding K%Hwolfb’@kltlaﬂe%@'ﬂa@ﬁ &t he
control nethod; Fig. 2 shows a bl ock diagram of such a control nethod by the
exanpl &ciped lmrraeamloffthmﬁe"lgum:t er systemof a bank; and Fig. 3 shows a

di spl ay neans of the control systemshown in Figure 1 and 2. 15 The bl ock
di agram 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,

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 fiies, 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 aiso available in the form of files to the software

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



and supplies data to the mainfranme conputer system 3 via the transfer
channel 2 that is illustrated schematically here. By neans of a data
transfer systemthat is secondary here, the data are supplied, in the form
of files, to the system 3 that 20 further processes the transmtted data.
The processing of the data in the s>1§tem3 I's perfornmed by neans of the
software nodules 4 to 7 which are classified into three processing

sect i ofile. toTie psadesead do Hbel sbéward onoduie Ive Ther saftvparecresdilleg? exns thieon and
supplies data that are also available in the formof files to the software

nodul esbpritésbing BeeEién of the $ifstemiB aAEFmallj entwdMd estadatadaadasebi ver an
nput 13 file to be processed to the software nodule 7. The software nodul e

7 for ' I QN - em: £ ters the
data | 05 SRS mARES O TGREL, Al ool R ISR "o it

pr ocessi ngs | nf Of mat i on gbout the rﬁr O%ﬁss. d. dz}\t a. i ;pﬂgacc rdancg Wi gh
part i cOICYFSEeY a1 1 aprrdpncs wilePRMHEUIRS (HE gy fO5INSHANGENE RWNDeLOhcessed,
and communi cate with the control system 8 such that they signalize the

cold ectheddatar sptrerrrepssed; padcenmsinierie avith the caatrelosisten 8yatichrthat. Thi s
control system 8 does not process the (useful) data supplied by the sys- tem

1, buttheylsigndlzedbataodiecigdtinfosunafibn edthsy corteol staftd watoetheomtuitred sgétetrhe vari ous
processi ng sections and possibly by the system1l. In the instant exanple, it

|5 as GOThRGhINaYSEAPE dosl RS rREEUS R IBSLILG Bt SapBiide byaheagel ve a data

set for each data set supplied by the first system1l to the second system

Soon. 2501 Bt R ROt EapRREPLYnt nErHRRE RIS ofind Fpfode 2,

i th nmb f th t -
SUPP Ip?r%ces&n& léec |(§n59 anct] p%sgllg}yabg}5 ﬁ1essystem 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



processed altogether to the control system 8 which is thus reported the
nunmber of 15 the respectively processed data sets fromall software nodul es
4 to 7. The control system 8 conpares, at the end of a processing section,
the control values signal- ized by the software nodul es of this section and
rel eases the processing of the data for the follow ng processing section if
t he signalized nunbers of the proc- ¥ksed data sets concur or the adm ssible
maxi num devi ati on has not been ex 20 ceeded, respectively. After the

sof t Mﬁfl%sr@*étﬂeﬁa@dafﬂﬂﬂﬁtm\fﬁo@éﬁﬁﬁ@bﬁ|tNe RbAGare aRRNlild MeOtesmesd,iive i nput

files and have generated one file each for the further processing in the
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nodul es signalize the respectively ascertaine r~of processed
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O herwise, i.e. 1if the signalij zed nunmber_ val ues deviate from one anot her ,
the pr mqusbﬂiﬁbl%@eaw@a ang is semediad $ubsgavertly. &he Brraessingr thevi at i on

is, for instance, ascertained by neans of suitable neasures and is
r engdi edrre&eldsﬂaéslcmytinuelde Duringdbs idetedingtdrel encedyirg pbtheddedatiens;ont i nued.
During the detecting and renedying of the deviations, the system3 is

avai | afeesystent Bas pvatases ifogtef F@c@@élngaéfaothélaﬂém trheshitiedt faetheysys-tem This
way, the control system 8 acts i ke a sluice and decides, as a function of
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last in a processing sect|o Rave € Telease "Urther processing in

the SUFHS =& Eipél va?'uesp éigﬁﬁfzse'dn%heﬁ!%tr'tﬁe 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-called 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 extemal 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 the followi ng, the nethod will be described nore concretely by neans of
an extract fromthe end of day processing of a mainfrane conputer system of
a bank. Figure 2 shows an association of three mainframe conputer systens,
the 15 boundaries of which are indicated by dashed |ines. These are the
so-cal l ed ABA- CUS system 10, the SIP system 11 and a third system 12 that

Is not designated in nore detail and that receives data fromthe SSP system
11. Fuifbedhavwpéthe Hata wobe pobcessst dyntRERN(tRe cofisarEomdués Pouidicaed s
illustrated which may be operated on the sane mainfranme conputer as the SSP

11, or bgnheboRXareswain HTPMERIdiagt@mlhe control system PCP 8 is a software
application that may run on the SSP sys- tem 11 or on an external conputer

system separated therefrom and that is oper- ated and nonitored by
operating personnel. 15 The flow of the data to be processed between the

f dules is _indi d b he b in,this hlqock di Th
book! nd BB plsperdRrRh FinBy o BeRRBCTS Sife 16 Sellsrtadhis dAd%uars 5
accrued on a business d%|y§§l These data are collected in files. Information

0

conter ACCTURE O B BYSINESS these dala a6l ¢allected indiles. dafosmatien carRECe®onpri ses,

for instance, the information about the kind of the business process, the
val ue gda bheinesapodcasik-aréicotiected whiaatata Iset that icoegsisps doe swstérce, tken
collected first. A file conposed of such data sets may contain data sets of

di f f er piférnfatRRcab At the adndvaf e blsMebaYrocekd, e arky dddfibidrRH éfo the
booki ng preparation 13. The booking preparation 13 transfers, in the scope

of an £adaPlwifay tRE Deefs8DrBless 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 tem 12.

The SSP system 11 comprises a piurality 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,



5p.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 tem 12. The SSP system 11 conprises a plurality of

sof tware nodul es processing the da- ta transferred fromthe ABACUS system 10
or fromthe booking preparation 13, respectively, in a plurality of
processi ng sections. Each proceSS|ngN%ect|on con 20 sists of at |east one
software nodul e that is connected with the control system PCP 8 via a

si gnal iz hogpedomeed ibynmidns \6f ah ixehahge alfifilés) hutannaransnoflaperatingr e-
spective sof tware nodul e can signalize information to the control system 8
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system and the software nodul es I n whi ch the anmount “of data exchanged is
very s fqr exch but by
reans Srnestidy) WhicR oopBle ATTEH sndIRRRE sBhed B UG BRRRA BV R8Ty, "hor o
(or nessages or ueues r ectjv whj ch enable a hi alizing speed
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eval uates the respective informa 5 tion collected by the software nodul es
abot tipe cplented ertbep?@ﬂW@r@rﬁwthﬁﬁ akeidttbe paperssnd pedoyned andeeacts

predeterm ned adm ssi bl e maxi mum devi ati ons have been ex- ceeded, nanely by
st oppi apptdpeiataly iftthe predstessined admistible aiaximont deviptiowehaes beén dxhe

sof tware nodul es of the subsequent processing sections and thus preventing
the sprgadid)hathel§DyAtSppitd the further processing of the data in the processes of
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 the 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-



On the SSP system 11, the files are processed in a first processing section
by a first software nodul e, the so-called accounting feeder 14. This
accounting feeder 14 perfornms a format conversion due to the differing
sources, so that the data are subsequently available in a uniformdata
format that is understandable for the 15 subsequent progranms. The accounting
feeder 14 perforns this format convdfsion once for the software nodul e
booki ng system 15 and once for the software nod- ul e business/positions 16,

so t habtdnee, ty MambeerofecsdhP BodkifgdefHeOsiRr - b@;ﬁewﬁ#dt%sﬁészpmsmw of the
software nodule 14, it collects information about t 20 fil e processed.

Thi s 'HSFrﬁ@thrﬁéhéiﬁé(ssb o%%é%fto‘?%é’gﬁéiﬂg%s r%ng:I % criteria. |t may,

for instance t he nber al'l taI about a sumto be
created, which may be created depending on the currency. Likew se, the
nunber of the different business events may be forned pursuant to the
types, for in 17 stance, the nunber of cash bOOklnﬂ ,. 1 he stock business

pr oces¥eéhe insante@mplgr drigeassymeash sy hestolipning gwddhe gpformation iabosg busi ness
processes. In the instant exanple, it is assuned in the follow ng that the

i nfr ntite dataabetatprobesdesl wathe swhbepobites toddl dstat dets probessedf andéhe ot al dat a
sets processed and the sumof the anpunts of all transfers to foreign
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account i ng feeder 14 to the control system PCP 8. If the process of the
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proceSS|ng 0 e supp tmare no
nesses/ positions 16 may now be perforned in the next processing section.
Thi s

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-



software nodul e enters the data in the databases and generates an out put
file. During its run, the software nodul e busi nesses/positions 16 has
determ ned in- formation pursuant to the sane criteria as the software
nodul e of the preceding 15 processing section, nanely the nunber of the
total data sets processed and the sum of the anmbunts of all transfers to
foreign countries. It signalizes thild informa- tion to the control system 8.
The control system 8 now conpares the information signalized by the

sof t waptedrbguhe sbitware mobtoleel 4 iagdainieral@dbiprithe feadhempracassihg by ¢he

busi nesses/positions 16. 20 If the control system 8 detects that the
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one another or that the deviation of the sum val- ues ascertai ned exceeds a
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sof tware nodul e busi nesses/positions and intended for the further

pr oz es8f AQ apiprisherevsmited.wHhe contil sysism EIGIY 81ig thus imhe figyrative gepse
processing. This way, the spreading 5 of an error is prevented. The control

syst emaREPN@I sepetvisng medrs fiagog dbe undiensef a aluienthatlis clgsedviositig neans
having the function of a sluice that is closed for the data on exceeding of

the deggfaidmedcastiing of Bhé dBRXMINED 88MisAIBIO Maxiffunt daliatibRs, $¥ #eeY%E Ng chain
formed by the software nodules is interrupted.

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



10 In the followng, it is assunmed that the control system PCP 8 has not
detected any inadm ssible deviation and that the processing is continued.
The output file generated by the software nodul e busi nesses/positions 16 is
the input file of the software nodule pricing 18 of the next processing
section. In this 15 software nodule, it is determned for each data set of
the input file, i.e. for each businédds process, which bank fees accrue
therefor respectively. The software nodule pricing 18 generates a

cor r esfosslinog egtdaqulithd admidsimé maximohededdtias, thefutthef ptateksihgtib@osof t war e
nodul e booki ng system 15. During its run, the software nod- ule pricing 18
has al preveptégct ed 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 PCP 8 by the software nodul es accounting feeder 14 and

busi nej_ges/ ?ES\ tions &g} tgﬁ'g have run previously. If ng deviation is

det ect d4€ONP! BYieqel Bt § Srisieernpatas the candel vabessignaliged ity thefessi bl e
maxi num devi ation, the further processing is not prevented. The control
sysi enspEpive sdftware ongdules aftee ceon furthenaboessing gadidre dbitheyadmissitds 5
spective software nodul es after each further processing section. |If the
admi sshrigxémumedéviatiord & eadedied B SxseadRInpaYisC hhig i€ ABBGGHISGN astan s is
recogni zed as an error. The further processing of the respective data is
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i ndi vi dual’ sof twar e nodul ons are not running per-

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 5 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 foliowing program run will not be free of errors.



manently, but are started by a so-called schedul er program which is not
shown here, only when the respective input file has been provided for
processi ng. The scheduler programis running permanently and starts the
sof tware nodul es of the processing sections depending on different events.
Thus, the software nodul e 15 accounting feeder 14 of the first processing
section is, for instance, only start’dd when the first file was transferred
to the system SSP at 5 p.m Every process of a software nodule or, in
particul ar cases, the operating systemof the mainfrane conputer, supplies
an error code to the scheduler at the end of the run of the process, so

that iA scftvedrgnabduledofnd elelhe brédisshrgosednrismafstiied $6f theaschatbi]l e 20 was
successful or not. If an error code signalized to the schedul er indicates

the ngihdt AMRELoARE HFRERIPCP 8%@@d@tiﬁ&rﬁgﬁaﬁa@tﬁ&%ﬁt@fv@ﬂe@%&ﬁf that has

occurred during the processing, the schedu es not start the software

nodul e t e Ssl ctl.on.: Si t he i ndi et erm nes
or or P HBSL P B fERAEReRind e itia) PGS, s EabRaa BRETNEL offS: e 1ree
of errTng@. 20 A sofm/are rmdgle of a next processi section is _not started
by & hel"EORE RIRESSINdsihugehias 1G D REoRRAH: r%m'Chsg‘@PB‘(ﬂg POCeesing A conpari ng
the control values sup- plied, that the adm ssi bl e maxi num devi ati on has

been eflecwdeas thedcaseamayhbesof several coretaded ifies ishperfhased dnidbasthiepped. Such
stopping of the processing of a file or, as the case may be, of several

cor r el gdfedharkirhesules op &id eoireshartlind Abxt frecesahy watBomBew hesstattet ier
correspondi ng next processing section are not started for the files
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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 simultaneously.
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

control software program running on the control system 8.



of one software nodule that has to be available only once as an executable
file, 10 several processes processing different input files each may run

si mul t aneously. Consequently, the processing of a particular file or of
several particular files nmay be stopped or not be started without this
affecting other processes of the sane software nodul e running at the sane
time, and thus without affecting thé&lprocess- ing of other files. 15 Figure
3 shows, schematically and by way of exanple, a display neans of the

contr oEvewsiﬂtﬂestrﬁiohldlemtehailsahsiighda ouwresoflthano@essing pectionsud, at, etc.
correspondi ng noni- tor 108. 20 As results schematically fromFigure 3, a
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arranged in correspondlng colums A, | 1 nes are

d| spl a%gdofstﬂé qadsRet p'lal htégc g{é’ﬁgl tr&&% mg_q&irrfgl qud by P?ftlaﬂ Pg[ |O|o 0

of t wa rogramrunn ery
Ierren.t i S assi to one t he rocess é]gasecbéﬁns 4.7, etc

il ust'Pa"t’@He?%” BRI PSR dzor rRé' H&sp%{ﬁ Fab h%rxqmm %SBeEH8ve, the
process- ing of the data takes place, with the systemillustrated in Figures
1 &nd trmepand ipartiafly in ﬁum@@e&mr@@esgcgusenhormo@wﬁt pect oimehg parallel to
each other (with respect to 5 tine) and partially in successive processing
sections (with respect to tinme). The illustration elenments 21, 22, 23 (or
31, 32, 33, etc.), illustrated on the nonitor 108 to be each arranged in a
line Drh&illuStrafibr eRptdhte 281 90e93 (& P AL 381 B S filtistrated 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



tions operated or running parallel to each other, and the illustration

el emrents 21, 10 31 (or 22, 32, etc.), illustrated on the nonitor 108 to be
each arranged in a colunmm A, B, C, are each assigned to processing sections
operated or running succes- sively, wherein illustration elenents 21, 31,

(or 22, 32, etc.) that are positionéd directly adjacent one bel ow the ot her
are each assigned to processing steps that are operated or running directly

SUCCGS(SIh\tQthtehE%bf'roP Bas&9BhHThe TBHIENYEISHALESOPS tifs ftHerPgrb6edstig processi ng
section that it been perfornmed and that the above-nentioned adm ssi bl e

maxi mygpy ﬂ@\ﬂ'af’é I3k ﬁ?%bop@etﬂlse%q g&l‘éd(m ‘Wat]hE ‘ﬂf gﬁ%ﬁﬁn)eleﬁlghts I's

i ndi cated in t'hat ustriation e enent  assi g he respective
processi ct,jon ass nes a first predeterm ned c Ior % angd/ or 1ightness
Dol e qesigheipabR TefalVE hufesacind Bvariutions 1 GRAMOhe [oft top
to the right bottomin the draw ng). contrary thereto, the control
syst erfigbtrrassealue that diffesa o thesfire pw@%mmge@ solor end/artightnas

above-nmenti oned adm ssi bl e nmaxi mum devi ati on has been exceeded 22

(" sncoradiuis {eegcrede heny indicaédd baadidubde batthing risyirigesimiultanepsasiyfeoriur t her
processing of the data, as explained above, this is indicated in that the

i 'l ustihatigfo wploaRBiight ééﬁbﬂlngﬁldtﬂ%nﬁ'ﬂﬁafeﬂstﬂﬂféirﬁ\/@tmﬁ%ﬂ&éb@gf eqfithen assunes
a further color and/or |ightness value that differs fromthe first

predet; gﬁr?d(/‘ -~walue (e.g. red, here indicated by a
doubl emﬁﬁtﬂﬁﬂnﬂ%gﬁ% @ll:xr)r{ﬁ ?{aéne us rg”bfom the left top to the right
bottom and fromthe Ieft bottomto the right top (cf. e.g. the
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



illustration elenent 32) ("inconsistency alarni)). As has already been

i ndi cat ed above, the tinme required for processing the data or 10 data sets,
respectively, may al so be determ ned by the software nodul es of the

processi ng sections as a control value and be signalized to the control
system 8, in particular the duration between the begi nning and the end of
the processing. The control system2 can - as has al so been indicated

al ready - conpare the 15 tine neasured with a predeterm ned experience

val ue. chstralrsyetdn 8l deenotal @tﬁer&maﬁt@kplambaaﬂoma%tupttﬁ@fm atue of the

pr ocessi ng t| mes from one observati on perl od several days and/or one
or norg & B i %H%\é %rmbl FditafioRe det erm ned
anew perl o 0 caI’P t@ e @fgﬁt{ rofm_} stem Ilﬁ% C(;nt rol system 8

Sib?é?ﬁ%m%g?%ﬁéﬁwp?ﬁé't %“ﬁe"é‘sf %ﬁi%%i@éef%wsﬁ%éﬂ%ﬁ@é?ﬁéw%} B Hhas beon

exceeded/( tinme del a%{eerror case" may provi ded that the 23 control
syst enPBA@sdghtngss vatieribat diffgrs @9'51 t@ﬁrﬁﬁ?"&ﬂ@@@mneﬂ st ane fyrthenee- proc-
essing of the data, but indicates the tinme delay error case in that the

i | lust datermimedet@orand/as ighjness valuehde e ypaw,i herepndicetesli mga dedehing assunes
a third color and/or |lightness value that differs fromthe above-nenti oned

first ammhindfrohethenef bottdet ©rtik iRt &P M thanfaeing (“GRbrRSSy SRInel. (e. g.

yell ow, here indicated by a hatching running fromthe left bottomto the
right top in the drawing ("tinme delay alarnt)). By neans of the control
system 8 and the above-nentioned illustration elenents

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.



21, 22, 23, 31, 32, 33 displayed on the nonitor 108 as expl ai ned above, a
total 10 overview of the current status situation is thus illustrated for
the corresponding operating person. 24 CLAIMS 1. A control system (8) for
controlling data-processing software nodules (4, 5, 6, 7), wherein the data
to be processed are organized in fibgs of data sets, 5 and wherein the
processing is performed in a plurality of successive proc essing sections
and the files in one processing sgg&@g%;are each processed by at |east one
software nodule (4, 5, 6, 7), cterized in that said control system (8)
conpares information that has been collected about 10 the data processed
and has been signalized by the software nodules (4, 5, 6, 7) of the various
processing sections with one another or with plan val- ues, and generates an
acoustl.c anficentrepsystem (8) fareomtroliagedatarpracessing sofiwaregmpdulesd4i b, t he
exceeding of a predeterm ned adm ssi bl e maxi num de- vi ati on has been

det ect ed by6,s&), vheogihrthe days te bre(Bhcedsedarelbgyaaizedrinl filey of datg 8¢tsaccor di ng
to claim1, characterized in that said con- trol system (8) stops the
pracessi ng gid WherélattAe iplodesHiRp RAMEMSmSP FES TIRGitySEChQRsBRBYraeNt |y i f

t he exceeding of the predeterm™ned adm ssi bl e maxi - num devi ati on has been

det ect ed. essing sections and the files in one processing section are each processed

by at least one software module (4, 5, 6, 7),

characterized in that

said control system (8) compares information that has been collected about
10 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).

15
2. The control system (8) according to claim 1, characterized in that said con-
trol system (8) stops the processing of the data in a subsequent processing
section providently if the exceeding of the predetermined admissible maxi-
mum deviation has been detected.
20

3. The control system (8) according to claims 1 or 2, characterized in that the
processing is additionally performed in a plurality of, in particular more than

ten or fifty, parallel processing sections.



20 3. The control system (8) according to clains | or 2, characterized in
that the processing is additionally perfornmed in a plurality of, in
particular nore than ten or fifty, parallel processing sections. 25 4. The
control system (8) according to any of the preceding clains, character ized
in that the processing is perfor rred in nore than five or ten successive,

i ndependent processing sections. 5 The control system (8) according to
claim4, characterized in that said 2(,Son- trol system (8) conprises display
means for illustrating a total overview of the alarm nessages for all

procesdi ng $betcootrsl 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.

5 5 The control system (8) according to claim 4, characterized in that said con-
trol system (8) comprises display means for illustrating a total overview of

the alarm messages for all processing sections.



