1 5Control Systemfor Controlling Software Mddul es The invention relates to
a control systemfor controlling data processing software nodul es. 10 From
prior art it is known that, at particular tinmes of the day, a | arge anount
of data has to be processed regularly on mainframe conputer systens of |arge
enterprises. Such data accruing regularly in |arge anounts will occur, for

i nstance, when, at the end of a business day, the data of the business
processes that have is taken place during the day have to be processed in a
so-call ed end of day processing. The information accruing during the

i ndi vi dual busi ness processes, for igstance - in the case of an industrial
enterprise - who acquired sonething for a particular 20 anount from whom at
what tinme, or - in the case of a bank - who transferred a particul ar anount

of noney at a particular tinme or effected sonme other business process, is
usual ly stored in so-called fields. Al the fields containing information
about a particular business process and stored in a file are usually stored
inthe file in a predeterm ned order in sequence and forma so-called data
set or record. 2

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.



The data stets are then collected in a file which conprises, after a certain
time, the data about the business processes that have taken place since the
begi nning 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
booki ng processes necessary for the business process, or the adm nistration
of a data stock, which has to be processed by a further system Processing
usual 'y does not or not exclusively take place on the conputers on which the
data are created i.e. the data are collected. Instead, the files are

transfer { ent 10.f or rocessr n ere the files created
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centralized processr ng i nvol ves the advantages that are usual for central -

i zed syst ta ppput theysiness presasses thakdave gﬁ'@ﬁl nlace sinee thg begiggingecent | y
passed 15 over from so-called nonolithic systenms, in which a |arge program
possessesf thageerdingefof instancerfar a day oequiarted afday. processing and thus is
capable of performng all the steps of processing, to a nodul ar software

architecture, so-called distributed systens. Here, the functionality
required for processing of the data is distributed to a number of smaller
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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-



3 ule in a chain of such software nodules and is supplied to a further one
for further processing. This rudinmentary kind of comruni cation of software
nodules is in particular suited when, in the nornmal case, the processing of
a large nunber of data sets of equal structure is perforned according to a
fixed schene. 5 As conpared to a nonolithic system such a nodul ar system
has a nunber of advantages. Thus, individual software nodules of such a
chain may sinply be exchanged, the inividual software nodules are easier to
change, and new nodul es may be introduced in the systemor be replaced due

to the distinctly defined.10 interfaces, between, the dul es. nodul ar
Systems. b i ciamOER IR pre M &Rt 8 SLBRRRLOT iR sontifiRer e ' ¢ e
formof such files are adapted to process the data sets within a short tine.
It is, iRrsEssinguilhis, rudimentanye kiadsefr Gorpaupicatian of SREWAER eSS 1SoiM ected i n
the course of 15 a business day within a predetermned tine slot so as to
ensur e t paticulaosuited wheoein ther normal maseolbki prgceasingeot adatgeentrsben ofat ed on

t he sane business day. An exam nation of the data sets for possible

i nconsi sHatacdetsof equahetracture is Pesfotned aoeurdipg te arfixkd Bghemenay cause errors in
| at er processing steps only cannot be perforned by the first processing
software nodul e since it then would have to exam 20 ins all the criteria
necessary for the further processing. To this end, the entire processing
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ot her hand, it has. turned. out i racti t hat such an exam npation nodul e
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amount of 4 possible conbinations of information. Also, any change of a
sof t war eexehanged vibgliendividual saftwase enediiesiaiereasier te changeat ahnNpwdese&m A

conpl ete exam nation of the data sets at the beginning of the processing is

t hus neauleg magbe fitiddaced inuthe systerarondie replacad duddd the distiactyddefinedact i ce
t hat inconsistencies and errors may oc- 5cur during the processing of the

datajg n fnfédcadbeivien thethdédues modul es.

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



Consequently, errors and inconsistencies in the data set are possibly not

recog- nized by the first software nodule in the chain of processing

sof tware nodul es, but only by sone other, later software nodule, so that the

error may al ready have 10 caused sequential errors in other, associated

systens. If a software nodul e generates a file that is subsequently

processed by several software nodul es, or generates several files for

several post-processing software nodues, the error will be nultiplied. The

tracing and remedyi ng of such an error nust then take place at all the
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limta- 15 tion of an error to a particular data set or a group of
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conprising errors may as ear possi propagati on and
spreadi ng _of _.the, erropor into.ot systens nay be prevented., Far the

cor rel at s Calbgiscrt h poflapineialibe Bidiessne R husheRy HEpostbit fhus db. Thus,
for instance, all the data sets that were collected in a particular 20
branch of#MnQt ke exdiigledrin|eyerrday riagtine: thaliingenuisteacies avd<SIHEE NP 8¢ess are
correlated with one another. 5 It is thus an object of the invention to
suggest auidutingdhe pranessing o0& theethatblie theaindiviguplsafeare mashules. dat a 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 claim1. Advantageous further devel opnents of the invention are indicated
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conputer processes I's pro- v erein the processing takes place in a
plurality: [ ' S I el pn a
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whereby in the at |least o sof t war e ul e of processi ng section,
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control system and whereby the control system conpares the information
si gnH) | zeaHseyl seqential efrereimeiber assotiatadesystams Uk a sobwess meguleegen-ons and
prevents the 15 processing of the data in a subsequent processing section if
t he exceeditesya fife thapiseslibsequentiychracessedibyl severat isofiwarkemodtiiesnohgen-been
detected. Preferably, the software nodules of a processing step collect,
during tetéd S8RF4afiles 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.



ing of the data sets, information about the data sets processed, for

i nstance the 20 nunber 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 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- tern thus obtains

i nformati on about the data sets proceé%ed by the various soft- 6 ware
modul es of a respective Procpssing section.. The control systemthen

conpar es tfiethust an ehiecbal thel ingention tai suggest paontrobsystemitbal apakjes @eria in

t he processing software nodul es as to whether they concur or match with one
anot her, earlydetetton of datasets eomipnisihgaatrdrs st bf iacomsistentdate sets, and thats been
exceeded. If 5 the predeterm ned deviation is not or just reached, the

processi ngrevéntshige sprehdimp@iéres.data in the software nodul es of the
subsequent processing section is admtted, or processing in the subsequent

processing section is started, respectively. 10 O herwi se, that is when the
predefined additional maxi mum devi ati on has been exceeded, the processing of
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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-



15 possibly also the software nodul es of a processing section are changed,
is not or not automatically, respectively, perforned by the present system
or nethod. The systemis rather designed to process the data delivered
within the usually short period of tinme, so that inconsistencies occurring
are not renedied in the software nodul es, but by interference of the
operating personnel. The nethod thus only 20 serves to detect

i nconsi stenci es between correl ated dasa sets or errors, respec- tively, in
the processing of the data sets in per se independent processing sec- tions
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correl at e(kq('th one anot her. The data pertai ni ngqto one busi ness process nay

thus be dY&theny pEedetermiged gdmissitie rmaximum deyiafior bas hegy axseedemh, if t hese
data may be processed by different software nodul es of different function.
These Snayhe @redsitennineth deuistign isnat objystireacheds therprasessingtofithe cerrecessi ng of
the data is also per- 10 forned sinultaneously. Such a distribution of the
funct i onabohgingfdata jin thee ssftwaresmotiules df the subseduent pProdessingusdcyion isini ng

smal | er software nodul es instead of one | arge program enables, according to

exper i enegmitted WrrbcdairdPinethe tdubseqidritbrédessity SEBHISEtarREOMpRE. SO that
processi ng nay be accel erat ed.

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



15 The control system nmay advantageously be further devel oped in that, when
the predeterm ned adm ssi bl e nmaxi mum devi ati on i s exceeded, an optical

and/ or acoustic signal that can be perceived by the operating personnel is
triggered, so that the operating personnel is informed of the exceeding of

t he adm ssi bl e maxi mum devi ati ons. 20 Furthernore, the nethod can be

desi gned such that the further processing of the data is suppressed only for
that portion of the subsequent processing section in which the inconsistency
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in which no su%g}eq ent error |st effected. Thus, a release of the data may
advant ag&?UgFg? d ﬁ%ﬂ%ﬁeﬁéﬁ‘gfsﬁ '?mgsegrocesm ng in those portions of the

subsequent processing sections for which the deviation ascertained is
insignificant. 5 The nethod may advant ageously al so be further devel oped in
that a key figure, in particular a sum created by the bank is ascertained
and si gna‘!y hedgla to be treocassed i theyrroeessingheeations matealac biesyganizedradehmum
deviation is related to this key figure, in particular a sum Such a key
figure, itnatghey iacellstored irs seyeral flat editibyhe indorpaationi in, thé diteslibeing sbasee, t he
sumof all the anmobunts of the business processes or transactions bel ongi ng

to a groyste@iwithadrie S8ther. Arh@rdawpaaalafngdat@xesmsmé&mroéﬁs mé?ttﬁl%% be
performed in that the sumls created for all the data sets afile or only
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in particular suns, are er- 20 fornmed in a plurality of software nodul es,
such 18s é@(&@rﬁ;@yltamﬁwweﬁwmarmb@twn frthe funstionality ehaprangssiogiseat at i ons,
roundi ng di fferences may occur which may

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



add up. It may, for exanple, be predeterm ned that the adm ssible maxi num
de- viation of two key figures, in particular sunms, 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

t he signalized values remains 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 determine
the adm E@c@é@n%&t%@ﬁ%léﬁ h@%u‘o@éq&ﬂf%)’rof' iObftEcted "R, o fetdale 6t SUM

created by the as an absolute val ue. Rounding differences and ot her
errors c dgnce, very
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usual |y cur f ehind the dec t, sp that the sum, of
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one Euro gr gne Swiss Franc or of sone other currency may be determ ned as
adnissibpﬁmﬂﬂX|nunldeV|at|on 15 Furthernore, the nunber of particular
processing steps perfornmed in the software nodul es nmay be determ ned as a
possibl e control value. If, for exanple, a nunber of data sets describes a
particul ar business process in an input file of a processing section, for

i nst anceTbe metidthmay advantagbousty algo berfdrthér ddvietoded in that okeycfigpsednby t wo
sof tware nodul es, both software nodul es have to signalize the same nunber 20

of thesepditisulacs sui, efRed dyitRe bARK RPASdefthindddrRISighdlizet U6 ithe chiteplconpar i son
of the respectively signalized nunber of business processes, a deviationis
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duration between the b nni ng and t end of the process. The control
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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



As an experience value, for instance, a statistically adjusted nean val ue of
the process durations fromone observation period, e.g. several days and/or
one or 10 several weeks, nay be used. This value nay automatically be
determ ned anew periodically by the control system The nethod may al so be
desi gned such that an input file transm'tted to a process- ing section is
di vided, at the beginning of the processing in this section, into sev- 1 5
eral and correspondingly smaller filé&s pursuant to predetermned criteria.
Such a division lends itself if the software architecture enables the

si mul t an@oRRe Pk bedwsi valuest. Isbeassertainat (deviatioh of the aighalized valies teasi cal |y
possi bl e on mai nfrane conputer systens of prior art. A division of a |large
i nput f i mainsrizetove thiwvallie steldevidtibads tihssifigbasrah airmbst ipevitablesionpding every
smal ler file by a process of a software nodule. 20 According to experience,

it is al gifgringeandns dehéy abablassificd 8 \hderor; theldifa imdyetheRtse widlse@r ones to
have these then processed by several processes of the sane software nodul e.
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strongly by the adm ni atron o arger nunber of processes associ ated
therewith, this nmethod is advantageous and qui cker than the processing ||
of alarge file by one process since the several processes altogether nake

bet t f th ilable i .mai nf t t Thus,
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processed sinultaneously by every one process of a software nodule. 5
Fur t her ndalion tor@ ket figirenity partiselapa susa ¢raatedshic the: bank aa@nsaisoldee nodul es
of the processing sections are started by a pernmanently operating schedul er
pro- gr avalye Réindingadifferencesaind mtherterrs tchesedi by esathematited gpecatiessi ng i s
signalized by the started processes of the software nodules at the end of
thei r rufre, atsbriRgtto eRperience, 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.



10 schedul er programonly starts the software nodul es of the foll ow ng
processing section if the started software nodul e signalizes the success of
the processing and the exceedi ng of the adm ssible maxi mrum devi ati on was not
detected during the exam nation of the control values signalized to the
control system The sched- uler programis used to start particul ar software
nodul es at particular tines of the 15 day. The started software nodul es then
process their respective data and rep@rt, at the end of their run, via a
so-called return code, the success of the processing to the schedul er

progr am In A furtkerfvwanant the systemsingy beidesigneti sushithat dbe difnet ensumeddyysi ng, t he
schedul er program starts the software nodul es of the foll ow ng processing
secti on. aQirbesssi ofa started softwareemediieweatie emdlof the pascedisTanid takeads@ 20

term nated the processing with the error status, the starting of the

sof t war e coRtol VIS afd sidiRlizéd k@ e BomfdGHSRM) dn PRFiduML the QithfideBe- | f a
process of a software nodule is interrupted in its run due to the control
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5 pares the time measured with a predetermined experience value and reacts ap-

propriately.

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



12 start the software nodules of the follow ng processing section and wll

t hus di scontinue the processing of the data. In the follow ng, the
system and nmet hod according to the invention will be de-5 scribed by neans
of three Figures. Fig. 1shows a sinplified block diagram of the control

met hod; Fig. 2shows a bl ock di agram of such a control nethod by the exanple
of 10a mai nframe conputer system of H bank; and Fig. 3shows a display neans
of the control systemshown in Figure 1 and 2. 15 The bl ock di agram of

Fi gur e Dfsherge file by onemracessasinge ther sdvesal geocesses atibgetbesmake badttea accr ui ng
Wi th business processes in the course of a day, respectively, and supplies

dat a t o useeofmthenfresource0apailable Skiss afaibframe tHRplleangfstdmc Thsethe? that is
illustrated schematically here. By nmeans of a data transfer systemthat is

secondanyeth6d fnayt §16o BRl1ArtASEdEVEIBDdF Such Mat B §&lre'ri:éelofge§ %P@Eroc%?s&%&‘e system 3

that 20 further "‘processes the transmtted data. rocessing of the data

N the SyaLEMed L5 LRER) STRFpRLTEENS sifwdasqiL war e modul es 4 to 7 whi ch

are cl assi
5

Furthermore, the method may also be designed such that the software modules of
the processing sections are started by a permanently operating scheduler pro-
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



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 database 9. The software nodules 4 to 7
col l ect, during the processing, inforypation about the processed data in
accordance with particular criteria, for instance the nunber of 5 the data

sets progesséh sevar6ARBHNES ¥F heVidIIBWIRE proRBLSIA lségﬁarﬁahé wilehud §igl they

signalize the collected information - r'fgﬁe contr ata - to the control

syst em 8..ohhh oes not process the (useful) data supplied
by the sys?- t%mﬁ%%g%ssgﬁ@qﬁ%ga%mtrol data supplied by the software

nmodul es of the various processing sections and possibly by the system1l. In
the instant exanple, it is as- 10 suned that each of the software nodul es 4

to7ist|ore(%eiveaﬂata set for each . ] ] _
n the following, the system and method according to the invention will be de-

5 scribed by means of three Figures.

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



data set supplied by the first system1l to the second system 3, so that al
sof tware nodul es recei ve the sanme nunber of data sets. As soon as a software
nodul e has processed the respective input file, it supplies the nunber of
the data sets processed altogether to the control system 8 which is thus
reported the nunmber of 15 the respectively processed data sets from al
software nodules 4 to 7. The control 18ystem 8 conpares, at the end of a
processi ng section, the control values signal- ized by the software nodul es

of this fleabisNprRREssel RARBSSOFINGr® MRAS 7NTh&sofhrediodule? fémes fel | owi ng
processing section if the signalized nunbers of the proc- essed data sets
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signal i zed val ues concur, the '
the data sets processed, and communicate with the control system 8 such that

they signalize the collected information — the control data — to the control system
8. This control system 8 does not process the (useful) data supplied by the sys-
tem 1, but only the control data supplied by the software modules of the various
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



14 files are released for further processing by the software nodul e 7.

O herwise, i.e. if the signalized nunber val ues deviate from one anot her,
the processing of the datais term nated and the reason for the deviation is,
for instance, ascertained by nmeans of suitable nmeasures and is renedi ed.
Subsequently, the processing of the 5 corrected data is continued. During
the detecting and renedying of the deviations, the system3 is available for
the processing of other data transmtiiged to the system This way, the
control system 8 acts like a sluice and decides, as a function of the

control Yaldgs r3jc308y | c?refgnhé!\‘}g-g ﬁirgd;&ég?% éoﬁ»f'c% fle FeBIEMEFRed | ast in

a processing section ave t er processing In t he
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are indicated by dashed lines. These are the so-call ed ABACUS system 10, the
SSP syst @igans ofsyitable measuEsssanshis remedied. Sybmueaﬂbutbﬁmwsmgmi@ det ai |

and that receives data fromthe SSP system 11. Furthernore, the control

syst efn PCPrTécted dads is@omtinadd. Phuing tBe idetdctihg ahd aemddying of theae}e\timwmper ated on
the sane mai nframe conputer as the SSP 11, or on an external conputer. 20

The cont tid spsteinedniPeRaildblesfor tised ptowrbsing [P lotisartd a0 trahsinitisalytor the sys- t he SSP
system 11 or on an external conputer system separated therefrom and that is

oper at ed @RATINyOliRedNroP Bt Gt 8o 8 Mfke and ediies, dsu eyt data to

be processed betwee e software nodules 1s 1ndicated by the bold arrows in

this blo [ S system
10 coll egti%sgérﬁwl ggpgggﬁg?@%yégﬁgﬂ{émﬁ%glﬁﬁggg}@% é"@%ﬂ"@ro‘&%s%éﬁgﬁ\%%l | ect ed
in files. Informath oncgg §§|nﬁgﬁﬁgrocess are coIIected#nadata
set that PEURSPNGSECIPRHAAYR LR B ‘eaﬁﬂ o PrOGHSSIRG R e suRseMeBt t he
busi ness process, the value and the branch office at which the business
procdfs REcessiag sg6li9ected first. Afile conposed of such data sets may
contain data sets of different branch offices which they have 10 al ready
transmtted to the booking preparation 13.

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.



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- 15tern 12. The SSP system 11 conprises a
plurality of software nodul es processigg the da- ta transferred fromthe
ABACUS system 10 or fromthe booking b eparation 13, respectively, in a
plurality_of processing sections. Each processing section con- 20 sists of

at | east bheflowialthe dafipube prongssed betyyaescthesofivere Meadulasnisipdicaledt em PcP 8

via a signalizing connection 17. Via this signalizing connection 17, the re-
specti ve byiheoldarrpas irethisiblogk gieagrame i nformation to the control system 8
and receive information therefrom This comunication between the control
system 8 and the software nodul es, in which the amount of data exchanged is
very small, 16 is not performed by nmeans of the exchange of files, but by

neans of PRebadRIAG pPetridn T8 Aty B AN Aw@usl%?/g@npﬂ_b beitbcps fRsdath ports
(or messages or queues, respectively) which enable a high signalizing speed

and are PEQAEPSh BbuRlEY daPIRidLetRAA 3Fé Balietted fThes! ItofRdtidrXorkRi-em 8
eval uates the respective inforns-
ing a business process are collected in a data set that comprises, 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 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,



5 tion collected by the software nodul es about the processing performed and
reacts appropriately if the predeterm ned adm ssi bl e maxi num devi ati ons have
been exceeded, nanely by stopping the further processing of the data in the
processes of the software nodul es of the subsequent processing sections and
t hus preventing the spreading of errors. 10 On the SSP system 11, the files
are processed in a first processing ﬁgction by a first software nodule, the
so-cal l ed accounting feeder 14. This*“accounting feeder 14 perforns a formt
conversion due to the differing sources, so that the data are subsequently
avai | ablig Noh PETRRNed bin rmeRRs Phieaexahaageif filgd dius by e of gpeiatiag 15
subsequent prograns. The accounting feeder 14 perforns this format

conver si 9ystedn emalnﬁaeswﬁhmarse-ﬁddlp@e@mm (©y snessages anduewrse for the
sof tware nodul e busi ness/positions 16, so that two format conversion are
per f or nedspdativelyy which pnaltiess highnsighalizivey spéédvane aredubeidéd byi éverpl | ect s

i nformati on about the 20 file processed. This information nmay be col |l ected

pur suantmb@erflidpeitRiyt systdn ETHeAcorltfol Bstemt ®bvallate8NRE respRcliieinfarer of al |
booki ngs, a hash total about a sumto be created, which nay be created
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events may pursuant to the ance, e nunber
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sum of the anounts of all transfers to foreign countries. This information
i s si gndhe setware mpdulesiof ke subrequeet precessing Aections®ad thus peeveRting ont r ol
system PCP 8. If the process of the software nodule 14 does not end its run
wi t h an tbe spreadieg-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-



10 sage, the processing of the file supplied to the software nodul e

busi nesses/ positions 16 may now be perfornmed in the next processing section.
This software nodul e enters the data in the databases and generates an
output file. During its run, the software nodul e busi nesses/positions 16 has
determ ned i nformati on 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 ampiints of all transfers to foreign
countries. It signalizes this Information to the control system8. The
control sjatcemtt® nombeombaael Hdokingsf thenstbclobusingsslprecabsky, theemeod t war e
nodul e 14 with those signalized by the software nodul e busi nesses/ positions
16. 20 |finfohaamﬁu@’uessmb@éﬁsgs,dﬁm@bﬁcih?@bs:hb@s prjcessa.i on about the total
data sets processed 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 mum devi ati on, the control system 8 discontinues the further processing

of the d [ - d : e. : d

i nt ended%I gpe;{ zaétu%@égg’g?gscgss%&%& Elytﬁfghé\g'i@\(}é%wr%@u Mggjkafﬁrqusyst em 15
and al_so .t h iles generated by the softwa ul e, busi nesses/ pasitions and
i nt ended t&%%a{%ﬁefﬁ?weﬁr'ﬁ&%w GBQF h?e{ogﬂﬁq(iﬁrs@t%%%s ?E‘? 18 are
not released for processing. This way, the spreading 5 of an error is

pr event edUMrpldhe @ngunts gyél? Eangters tg forgignepuntiies: HBIS infarmation is sighdle a
central supervising nmeans having the function of a sluice that is closed for
t he dat a ized xtbesoftwgremodkie atsountingfedderdtd tosthbloentraksystem #&R &t i ons, so
that the processing chain formed by the software nodul es is interrupted.

10In the following, it is assuned that the control system PCP 8 has not
detected any inadm ssible deviation and that the processing is continued.

The out puf thel prEcalaNITtAE @@ftWard AR dBIRS 14'866s ABCENE it Ysh WRSAPEeReSIMEEONS 16 1's
the input file of the software nodul e pricing 18 of the next processing
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nodul e booki ng system 15. During its run, the software nodule pricing 18 has

g. ,
al so col setivae® maduleneatetsnthendata inile databases andrgengsatgs am quipat Heocessed.
It signalizes this information to the control system 8 that conpares this

i nf or mat iDamingiitshrunh éhe sbhwaret modulehtasimessedlpositiong)riél hasedeteominkd ivont r ol
system PCP 8 by the software nodul es accounting feeder 14 and

busi ness ésrhitish tpupsiiant o tiekamevitéritnaP ey s6fware. mbulecofdhe iprédeding s
detected or if the deviation detected
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-



19 does not exceed the adm ssi bl e maxi mum devi ation, the further processing
is not prevented. The control system PCP 8 thus conpares the control val ues
signalized by the re- 5 spective software nodul es after each further
processing section. If the adm ssible maxi num deviation is exceeded in such
a conparison, this is recognized as an error. The further processing of the
respective data is stopped and an aval anche-1i ke spreading of the error is
prevented. 10 The i ndi vi dual sof t war é8modul es of the processi ng sections are
not runni ng gernanently, but are started by a so-called schedul er program
whi ch i satfsk by thssofwaie medule Tha@ndtiniended ferc they iurthep progessiagHistheeen

provi ded for processing. The schedul er programis running pernmanently and
starts t seftaartet madge rhodiingssystenn 16 andoalss thenfiles genieated by teedofiyaren
different events. Thus, the software nodule 15 accounting feeder 14 of the
first preowetl bgsinessespositions land intedtied fer. thelither protessing by théieofti rst file
was transferred to the system SSP at 5 p.m Every process of a software

modul € Ofyaré thddald ¢ PR S t igdff@ame
conput er, agtppl i e‘ibﬁﬁ%rﬂ?g&gg@éé&t@%thngIé%dé%a?ér ﬁ'g{yt ye’ tgﬁgﬁﬁa@tr{]gg run of

t he ptoc Li LSTRI I : e
sof t nér o Cham e bPuehtelS TR SRS PEPES it PESTAIRERGUR B20deC, (o (e
schedul er, indi cates the non-planned apd premature t i.nation of.a process
or an er PSRGE RS BG eRat alne T Rineb 6F 2etiing Thtie Hastl Bl R Boes ot
start the software nodul e of the next processing section since the error

i ndi cat e§aRRLLX¥Fa9EINGRf the determiredsadmissible eayimum deviatiens.3a Bat B¢ progr am
run will not be free of errors. 20 A software nodul e of a next processing
secti on poassing chainddrniyd by thessaftwdng erodutsisti énterruptethe control system PCP 8
detects, on conparing the control values sup- plied, that the adm ssible
maxi mum devi ati on has been exceeded and that the 5 further processing thus
has to be stopped. Such stopping of the processing of a file or, as the case

may Bg, M tHeSuRdivithg GPis' lsahRA thil B8 coRtrOIRyySRITPER 8 HaB ot liBRcRRI dryar e

nodul es of the correspondi ng next processi'ng section are not started for the

files cogﬁﬁﬁml%gﬁiﬁti% égg%tqp{fé%gggéﬁvgheé%ﬁmﬁégm capabl e of nultitasking,

of one software e has e Oonly 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 nag be stopped or not be started without this

Y

af f ect i nd hetawnut fitergereratedoby theseftware Jaedula businegsewpesitionsnP it thene sane

time, and thus without affecting the processing of other files. 15
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



Figure 3 shows, schematically and by way of exanple, a display nmeans of the

control system8 illustrated in Figures 1 and 2, in particular a
correspondi ng nonitor 108. 20 As results schematically fromFigure 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-like on the nonitor 108, controlled by a control

sof tware program running on the cont 9l system 8. 21 Every illustration

el enment is assigned to one of the processing sections 4, 7, etc. illustrated
i n Fi guréeesindrexceed tke admissible aayiniee dewiatibn thedudhenvprocessingisawdssi ng of
the data takes place, with the systemillustrated in Figures 1 and 2,

parti al | preventpdocessi ng sections operated or running parallel to each other
(with respect to 5tine) and partially in successive processing sections
(mth respect to tinme). The illustration elenents 21, 22, 23 (or 31, 32, 33,
etc.), illustrated on the monitor 108 to be each arranged in a line D, E F,

are eac i i lel to
cach ot L SRS B PeETe B onﬁﬂféfbgﬂf%‘?@?"@%%@f@éﬁﬁéﬂﬁw%F’f?éeféc ),

|IIu ch arran ed mm B, C are
cach s TERUTE f%%fg‘iraé@@ﬁa%@%c?m@ﬂﬁg EPoBRiRy SPelch e stfladbec
wherein illustration el enents 21, 31 or 22, 32, etc. %Cthat are positioned
di r ect | yMaYTRER ABVIBHRN foPYERadsd BiaveR %P@“B%’&?”aé@ﬁdﬁé AgiZ84R%288i ng st eps
that are operated or running directly successively. 15 If the control system
8 det ect@Tarof he fysther ipratessingrafdbe sespgctive dataris stappedtanidsan Bedlangher f or med and
that the above-nenti oned adm ssi bl e maxi mum devi ati on has not been exceeded
("no errlike spaeaiing oftthe erios is préivertedd in that the illustration el ement
assigned to the respective processing section assunes a first predeterm ned

col or 20and/or lightness value (e.g. green, here indicated by a hatching
running fromthe left top to the right bottomin the drawing). 22

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.



("I nconsistency error case") and the control system 8 stops the further
processi ng of the data, as explained above, this is indicated in that the
II'lustration el ement assigned to the respective processing section assunes a
further color and/or |ightness value that differs fromthe first
predeterm ned color and/or lightness 5 value (e.g. red, here indicated by a
doubl e hat chi ng runni ng sinultaneous%% fromthe left top to the right

bottom and fromthe left bottomto e right top (cf. e.g. the illustration
el ement 32) ("inconsistency alarni)). As has al ready been indi cated above,
the tine required for processing the data or 10 data sets, respectively, my
al so be determ ned by the software nodul es of the processing sections as a
cont rol 4cRoffwagmmasieles phya f1exk @epaessingesestion isohotsstattedhty, therschadeletul ar t he
duration between the beginning and the end of the processing. The
control eitherdhtt® cantrol systemalBCRI & deteetsn onmdimpariad thé ceatly! valuesngup-e t he 15
time neasured with a predeterm ned experience value. As an experience val ue,
a stati spliedalthat thdjadmiesiblemaxinlrd edediationenadr beers ekogedddead ftligtnthene
observation period, e.g. several days and/or one or nore weeks, may be used.

Thi s greafurtial PR BB HUYTRAS fRbe tdiedS BRENSRAPIR 6 tHeSproeEssing8Fal | v by the

control system8. |If the control system 8 determnes for a particular

processif1g el i chBRImAN vBJ B S8LALP cJRALIBIMGE @%’tfsﬁp&?ﬁm thge time

measured and the experie xcee ne delay eéerror
case"), it may be provided that the 23 control system 8 does n - ot her
than expialiWRs 165 Garemroridine nor rineRsedsissEtoR reotsened b
indicates the tine delay error case in that the illustration, el ement
assi gnedhedilasheoncedipscenly.like opcavern gorputer ystamseapable of MUtla®i%br and/ or
| ightness value that differs fromthe above-nentioned first and further pre-
5 det er nofrng saftware ametiube thatdiasrfodyx awilable ¢rly gnce alsl awexénatable fild, cat ed by a
hat ching running fromthe left bottomto the right top in the drawing ("tine
del app al sevetal )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.



By nmeans of the control system 8 and the above-nentioned illustration

el enments 21, 22, 23, 31, 32, 33 displayed on the nonitor 108 as expl ai ned
above, a total 10overview of the current status situation is thus
illustrated for the correspondi ng operating person. 24 CLAIMS 1. A
conput er-i npl enented net hod for detecting and preventing the spread of an
error during data processing, the nethod being inplenmented on a conputing
devi ce conprising one or nore physic&l processors, the nethod conprising:
processing, by a first processing nodule of the conputing device, a first
pl ur al i tvesy iltustratianeglement is assignegd| tp epeioh thecrracessingisectioasdut’. el§e processi ng
of the first plurality of data sets via the processing of the first

pl ur al i tijustfatedhineFrigeresaanchg. A bas alneadyl bekat explainéd abavey therprogess$ir eshol ds;
when the control data indicates success of the processing based on the

conpar i sing of fheod=ts $akes, pladea withsthe apstenv idestetedin Figdielsel and 2heartialiyput i ng
device, the first plurality of data sets; and when the control data

i ndi cat ef RcesIndselfSRoitatel mmag?&%ﬁeu rachdither (W?lh%@%ﬁ@did on that an

error occurred during processing by t first processing nodul e and

B L e T e R

cl ai ereirn contr e or re o a nunber of data
sets processed by the first processing nodul e;

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



one or nore cal culations based on the data contained in the first plurality
of data sets processed; or a processing tinme, wherein processing tine
conprises an anount of tine taken by a processing nodule to process a
plurality of data sets. 3. The nethod of claim1, wherein the control data
conprises one or nore of: a nunber of business events associated with the
first plurality of data; a number of2%kash booki ngs contained in the first
plurality of data, a nunber of stock business processes associated with the
first pl{linsdnsistersdy eterzase’) mndiibe cofitralisiystemed stops bhes furthes ppraessinges
associated wth the first plurality of data, or a nunber of pricing business
processes the dataj a$ exblaintl abbee fthisds indicated intthatthe distratidn elehentet hod of
claim1, further conprising: : processing, by a third processing nodul e

of the cERMelRYtHOSEEtVE ﬁ@éés%ir%: é&cﬁ{;ﬁ h¥s&ﬁe§i§?&tr§ﬁtc%lor%%{d?i n a nunber of

data sets contained in the thir urality of data sets equals a nunber of

data set I b | ] o col l ecting
third colﬁp F}%{g&gg{&gqg to%dﬁf&?ﬁ@r%%cﬂggjér%gétgm@%g%t% h)?ra E\a{ﬂ?&?g}qets ?/ of data sets
via the procegssing ,of th hird plurality .of data: . 25 co reng the third
cont rol ‘%}Hea evﬁ‘trﬁg'tt}’?ée%?aﬁ%q B)ﬁgtclg:ub\%nlg}qﬂtgtﬂgr%%p@g@n nﬁﬁ&ﬁf’&% success of
t he proces?ing: , processing, via a fourth processing nodul e of
the conplei6Thtonde theuright hettom, and fomt teilef) bettorn e shesdghy:top gl aetier he
conparison indicates an error: provi ding an indication that
an err orillustration etement 3ay(“inconsistenny ataymdhe or nore of the first processing

nmodul e or the third processing nodule; and term nating processing of the
first plurality of data sets.

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



5. The nmethod of claim1, wherein, when the control data indicates an error
based on the conparison, further conprising: processing, by a third

processi ng nodul e of the conputing device, a third plurality of data sets.
6. The nethod of claim1, further conprising: receiving a first plurality of
raw data sets; perform ng format conversion for at |east one data set
of the first plurality of raw data sets to produce the first plurality of
data sets for processing. 7. The ne#hod of claim 1, further conprising:
storing the one or nore thresholds, the one or nore thresholds based on

met adat acerdmbsysterd dbashnatheother thanpxplained gbaye -dstop the fusther rocthe net hod of
claim?7, wherein the netadata conprises one or nore of: a nunber of data
sets proesshspdf thy dabe; blut Inglicapesotbedimnadelapetrbecase in that thadlustration e

cal cul ati ons based on the data contained in the first plurality of data sets

pr ocesseglenfeht assigned 1 tRé PEPeetiVipidceBsindBE&tRINTBSRURREESINIE doldfe conpri ses an
anount of tine taken by a processing nodule to process a plurality of data

d
sets. 9ancW9F|§ﬁr}3usq/aﬂje ﬁ%ﬁ&iﬁ%%fr%‘?ﬁggﬁg\%ﬁeﬁﬁéfﬂgﬁﬁ ?ﬁ'ﬂﬁfﬁ?g[é)“e or more

of : a nunber i ness events assocl a Ity of data;

2 " ohuRBl 3B SbUBEuERBAEL Ao b b B Rbb Rl £ oA 42, ne
of dat a. MG TR SBOUPIE e GG 193 ter SEBUELETTASISR-REM I ¢ h e 1115t
plurality of data.

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.



26 10. The nethod of claim 1, when the control data indicates success
of the processing, further conpri sing: col l ecting second
control data about the processing of the first plurality of data sets
via the processing of the first plurality of data; conparing the
second control data with one or nore threshol ds; when t he
control data indicates success of the %roce55|ng based on the
conparison, processing, via a third processing nodule of the
conmputing device, the first pluraliiyamfs data sets; and when
the control data indicates an error based on the conpari son,

provi ding an indication that an error occurred during processing by
the second processing nodul e and term nating processing of the first
pl gr ality nf dat @npeksmplertdnted Thahdaebhatbchdy ahb qairmﬁhng'\/mersﬁiesu bihgh error

i ndi cation I ype
e or TP Bl e SRS AN B SR 0B o8
prevent tHB‘“%Eﬂ'Vé'%P&p’B‘FES%ﬂ‘F @FF’SW%WPHﬁ”Qdat a processing, conprising:

a conputi ng dewiccessionpe ifist propessing noyduirof e pimpsiingalkbviger o retgduoality, of tidte

conmput i ng {davi ce configured t0' process by a first
processi ng nDduI of t deV|ce at a
sets; IIP“ft t°°ncr8ln a{P’ PRSEUH™ Oﬂg'epHFS(B@ é’rsagt?’ ﬁ’ga%? %/tﬁé' 2 PR st

pl urali ty Rﬂceﬁwﬂaffé%ﬁf%ipwaéiy?f%‘aproceSS| ng of the first plurality of
data; conpare thepatmthe @htrdl adtdwit dnl ooti@e iresiabise t hr eshol ds;

when the contr gl Rt %odtr@%a?a%&&te%%@&?é J%e Br’&é‘es&r{goﬁa‘éédségﬂfﬂ Q@xfp‘ﬁ‘a‘i’i &N
the conparison, processing, Vvia Seco rocessl neg e he
conput i ng PREGISKEE, "'at hEEPTY ‘E“ebﬁ'riﬂr'%ﬂdt’lf’f RUlinasReies. theyfigst plurality of ggta
the controktsdmtia i ndi cates an error based on the conparlson, provi de
an indication thettheddned! 844 in@E:ddlah 86orBbidel B thD EMRADh, rpgav#amghmﬁduédt.aﬁt
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processmg of the first plurality of data sets.

2. The method of claim 1, wherein the control data comprises one or more of:

a number of data sets processed by the first processing module;

one or more calculations based on the data contained in the first plurality of data sets
pracessed; or

a processing time, wherein processing time comprises an amount of time faken by a
processing module to process a plurality of data sets.

3. The method of claim 1, wherein the control data comprises one or mare of: a number of
business events associated with the first plurality of data; a number of cash bookings contained in
the first plurality of data, a number of stock business processes associated with the first plurality
of data, a number of information business processes associated with the first plurality of data, or
a number of pricing business processes associated with the first pluralily of data.

4, The method of claim 1, further comprising:

processing, by a third processing module of the computing device, a third plurality of data
sets, wherein a number of data sets contained in the third plurality of data sets equals a number
of data sefs contained in the firsf plurality of data sets;

collecting third control data about the processing of the third plurality of data sets via the
processing of the third plurality of data;



13. The system of claim 12, wherein the control data conprises one or
nore of: a nunber of data sets processed by the first processing
nodul e; one or nore cal cul ati ons based on the data contained
inthe first plurality of data sets processed; or a processing
time, wherein processing tinme conpris an anmount of tinme taken by a
processing nodule to process a plurality of data sets. 27 14. The
system of claim 12, wherein the control data conprises one or nore
of : a nunber ofcorntfihgBS Hirdsoaid Satasithand @betidad;t h the first plurality

of data; a nunigr,f %&%ﬁ&ﬁﬁ@&é&&&%%Bﬁéesglﬁbthe first pl ura"ty

of data, a nunber o bus] ness processes g sociated wth th
first plurality of Efa‘feés‘”gav‘ﬂt?rfﬁﬂh REGCETSITE SPIHE © etg&rgqqqrégsgevm dE%E‘g‘és
associ at eddirdlity of feda fefst 1d plurality of data, or a nunmber of pricing

busi ness pr oce@ﬁgﬂh@mgﬁsaﬁ iagjca\fustahe&&}e first plurality- of data. 15.
The systemof clai r%r%\ﬁdlng an arﬁ%at% Ehapan eﬂnpol&urrn gggﬁ%prgt,‘?es? flg o?e

to: process, conput|ng
devi ce, aCfﬁ?f"étPﬁqcﬂ?sﬁplrfp?“'?ﬂ”ﬂi’é?"él Pé"é?%‘“gwee?“ﬁ’ a number of data sets
cont ai ned in the thiemthaphgprackssing ofthe flstparatiigbidagetal s a nunber of data
sets contained in the first pl urality of data sets; coI | ect

third control data about th roce Ihlrd Iur
data sets Vi a Fﬁeemf)ts c‘gg@i”hg“ﬁ?re'f' H EF Ca"f{?’ ?F?%’I"ij'f%;es eH%ft rf'ﬁ%re
t he t hi rd ceoparisal fudfeer eemprititg: t he control data; when the corrparl son
i ndi cat es succg@esslitg, b2 thiPd H6REHgMBulP bIaBESEputinl devitefOhiFd durdity @ER/S 1 NY
nodul e of Lhe conputing device, thethird plurality of data sets; and
when the conparison indicates an error: provide an indication that an
error occurred during processing by oneor nore

6. The method of claim 1, further comprising:

receiving a first plurality of raw data sets;
performing format conversion for at least one data set of the first pfurality of raw data sets
to produce the first plurality of data sets for processing.

7. The method of claim 1, further comprising:
storing the one or more thresholds, the one or more thresholds based on metadata
associated with the first pluraiity of data sets.

8. The method of claim 7, wherein the metadata comprises one or more of;

a number of data sets processed by the first processing maodule;

one or more calculations based on the data contained in the first plurality of data sets
processed; or

a processing time, wherein processing time comprises an amount of time taken by a

processing module to process a plurality of data sets.

9. The method of claim 7, wherein the metadata comprises cne or more of; a number of
business events associated with the first plurality of data; a number of cash bookings contained in
the first plurality of data, a number of stock business processes associated with the first plurality
of data, a number of information business processes associated with the first plurality of data, or
a number of pricing business processes associated with the first plurality of data.



of the first processing nodule or the third processing nodul e; and
term nate processing of the first plurality of data sets. 16. The
system of claim 12, wherein, when the control data indicates an error
based on the conparison, the conputing device is configured: process,
by a third processing nodule of the ¢ uting device, a third
plurality of data sets. 17. The system of claim 12, wherein the
conputing device is configured to: receive a first plurality of raw
data sets;10.  The mp@6d @i 10 WhanttheCaftieRd=td ifdicatsd suddbssloftas pro@Bghghmtieer Set
of the fir&gnp@;mg‘rality of raw data sets to produce the first
plurality o ata sets for processing. 18. The sg/stem of claim12,
wherein the cor‘r‘ﬁ'l&?‘l“ﬂ@ecﬂécw%‘g”’idgtaéB‘ﬁ*F %@BP&??S%?f the first plurality of ga3 pRES e
or nore thhegbebiy,of hhérsipheliyofdalr e t hreshol ds based on net adat a
associ at ed W t Rohhind thé Sdeordl W] datawit? bndd hdredrbsholds;28 19. The system
of claim 18, wgreln LhS) BE! 8dala SONRI LSES LANSOF bITBY &, Bl cofpaitiiler
of data sets prW gege sy 'B{/ THhEUTT st processPng ot o-e; o e ComPangilla or
nmor e cal curgessidsvidnbEtprensssngancaele af teotrmartine devias. e brstiriuradly opdalpr sglsi t y
of data seing processed; or
when the control data indicates an error based on the compariscn, providing an indication
that an error occurred during processing by the second processing module and terminating

processing of the first plurality of data sets.

11. The method of claim 1 wherein the indication that the error occurred during processing

comprises a type of error that occurred.

12. A system configured to detect and prevent the spread of an error during data processing,
comprising:
a computing device comprising one or more physical processors, the computing device
configured to:
process, by a first processing module of the computing device, a first plurality of
data sets;
collect control data about the processing of the first plurality of data sets via the
processing of the first plurality of data,
compare the control data with one or more thresholds;
when the control data indicates success of the processing based on the
comparison, processing, via a second processing module of the computing device, the
first plurality of data sets; and
when the control data indicates an error based on the comparison, provide an
indication that an error gceurred during processing by the first processing module and
terminate processing of the first plurality of data sets.

13. The system of claim 12, wherein the control data comprises one or more of:

a number of data seis processed by the first processing module;

one or more calculations based on the data contained in the first plurality of data sets
processed; or

a processing time, wherein processing time comprises an amount of time taken by a

processing module fo process a plurality of data sets.



a processing tinme, wherein processing time conprises an anount of
time taken by a processing nodule to process a plurality of data
sets. 20. The system of claim 18, wherein the netadata conpri ses one
or nore of: a nunmber of business events associated with the first
plurality of data; a nunber of cash bgﬁkings contained in the first
plurality of data, a nunber of stock Si ness processes associ at ed
with the first plurality of data, a nunber of infornmation business
processes associated with the first plurality of data, or a number of

pricing bug neThe gfsf%%%?ﬁ?ﬁz 1%3\&%%.% \A.%nt\‘}él H}' Eo'&]%n{es oﬁé %fg? & vau}{\b?r

data. 21. The ain
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col | ect seboivet pucaiity pOatadl athamizd oltock hesinpssarasssien gesodiatddneth ftiierfisdt plurality
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data; conpa hreshol ds;
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t he conparison, process, via a third processing nodul e of the
conput i ng 1devi TRy sybtb@ of didird 12, dhereia ke leympatingdRtids i6 dnfigursand when

the control %,,%Césgdd Gahi ﬁaspr?c@ssﬁ{grn‘?ord JQ?tﬁgc%uﬁr@%eﬁwB%lﬂg%B%Hg%F &’aYA de
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occurred. processing of the third plurality of data;
compare the third control data with the control data;
when the comparison indicates success of the processing:
process, via a fourth processing medule of the computing device, the  third
plurality of data sets; and
when the comparison indicates an error:
provide an indication that an.error occurred during processing by one  or more
of the first processing module or the third processing module; and

terminate processing of the first plurality of data sets.

16. The system of claim 12, wherein, when the control data indicates an error based on the
comparison, the computing device is configured:

process, by a third processing module of the computing device, a third plurality of data
seis.

17. The system of claim 12, wherein the computing device is configured io;

receive a first plurality of raw data sets;

perform format conversion for at least one dafa set of the first plurality of raw data sets to
produce the first plurality of data sets for processing.

18. The system of claim 12, wherein the computing device is configured to:
store the one or more threshelds, the one or more thresholds based on metadata
associated with the first plurality of data sets.



28

19. The system of claim 18, wherein the metadata comprises one or more of;

a number of data sels processed by the first processing module;

one or more calculations based on the data contained in the first plurality of data sets
processed; or

a processing time, wherein processing time comprises an amount of ttme taken by a

processing module to process a plurality of data sets.

20. The system of claim 18, wherein the metadata comprises one or more of: a number of
business events associated with the first plurality of data; a number of cash bookings contained in
the first plurality of data, a number of stock business processes associated with the first plurality
of data, a number of information business processes associated with the first plurality of data, or

a number of pricing business processes associated with the first plurality of data.

21. The system of claim 12, when the control data indicates success of the processing, the
computing device is configured to:

collect second contro! data about the processing of the first plurality of data sets via the
processing of the first plurality of data;

compare the second control data with one or more thresholds;

when the confrol data indicates success of the processing based on the comparison,
process, via a third processing module of the computing device, the first plurality of data sets; and

when the control data indicates an error based on the comparison, provide an indication
that an error occurred during processing by the second processing module and ferminate

processing of the first plurality of data sets.

22, The system of claim 12, wherein the indication that the error occumed during processing

comprises a type of error that occurred.





