1 5 Data Processing Method The invention relates to a data processing
method for a tinme-optimzed cal culation of a large nunber of result data
sets at the end of a period. 10 Fromprior art it is known that, at
particular times of the day, |arge anounts of data have to be processed _
regularly on mainframe conputer systens of |arge enter- prises. Such data
accruing regularly in large anounts will occur, for instance, when, in the
course of a business day, the data of transactions that have taken 15 pl ace
have been collected. At the end of a business day, these data are proc-
essed in a so-called end of day processing. The information accruing during
the individual business processes is collected in the fields of data sets
that are stored in files. 20 The processing of such a file may, for

i nstance, be the performance of the book- ing processes necessary for the
busi ness process, or the adm nistration of a data stock, which have to be
processed by a further system Processing usually does not or not
exclusively take place on the conputers on which the data'are col l ected
..................................................................... - 2 and
the files are created. Instead, the files are transferred to a central
conputer for processing, where the files that have been created i n nmany
simlgr systenms are coIIectdﬂﬂaﬁUODBSSRQﬁMéﬂnﬂﬂtraIIy In these central |
systens, the correspond-

The invention relates to a data processing method for a time-optimfzed calculation
of a large number of result data sets at the end of a period.
10 |
From prior art it is known that, at particijlar times of the déy, large amounts of data
‘have to be prdées’sed regularly on mainframe computer systems of lafge enter-
prises. Such data éccfuing regularly in large amounts will oct;ur, for instance,
whén, in the course of a business day, the data of transactions that have taken
15 place have been collected. At the end of a business day, these data are proc-

essed in a so-called end of day processing.

The- information éccruing during the individual business processes is collected in
the fields of data sets that are stored in files.
20
The processing of such a file rﬁay, for instance, be the performance of the book-
ing processés necessary for the business procesé, or the administration of a data
- stock, which have to be processed by a furthér system. Processing usuéliy does’

not or not‘ exclusively take place on the computers on which the data are collected



ing accounts of the parties participating in a business process are al so
kept, so 5 that all the data pertaining to the business processes are nerged
at one central point inthe central system It is often necessary to
process the data sets collected in the course of a business day within a
predetermned tine slot so as to ensure that, for instance, particular 10
booki ng processes are term nated on the sane business day. Therefore, the
files are transferred to and processedl in the central conputer at such an
early time that a processing of the data on the same day is guaranteed. The
result of this is that the data are transferred to the central system not
before t# Hiedfilep ase gagatardinstend, the dlescaner tiansdyred to Rasente! pootwier the data
by the end of the day. The proc 15 essing conprises, for instance, the

r ecor di rigr pfodemssinge s¢hape dbe Jtes thad rmvbdmdmgreafed e smnyndimilan sgstemgnt ,  or
the recording of a transaction into an account, so that one or several
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at the end of particular periods, for instance at the end of a 20 nonth,
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such mai nfrane conputer Sys to e nancr a nts for
t he For regul ar _current accou ts, for
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a nmonth, quarterly financial statements have to be established at the end
of a quaraliain thg;eéntzal sysens  end of a year, the respective annual financial
statenent additionally has to be es- tablished e.g. for the savings
accounts, where, for instance, the interests for the ending year are
cal cul ated and booked into the account. To this end, software
It is often necessary to process the data sets collected in the course of a business
- day within a predetermined time slot so as to ensure that, for instance, particufar
10  booking processes are terminated on the same business day. Therefore, the files
are transferred to and processed in the central computer at such an early time
that a processing of the data on the same day is guaranteed. The result of this is
that the data are transferred to the central system not before the end of a day and
that the central system has to process the data by the end of the day. The proc-
15 essing comprises, for instance, the recording of business processes as a booking

process into an account, or the recording of a transaction into an account, so that

one or several transactions have to be recorded for one account.

It is further known that, at the end of particular periods, for instance at the end of a
20 month, a quarter, or a year, particular final processings have to be performed on
such mainframe computer systems to establish e.g. financial statements for the
period of time that is just ending. For reg‘ular current accounts, for instance, a
monthly financial statement has to be established at the end of a month, quarterly

financial statements have to be established at the end of a quarter, and, at the



nodul es avail able on the mainframe conputer systemare started. These soft 5
war e nodul es cal culate, for instance, first of all the nedium bal ance of a
savi ngs account for the ending period so as to determne, as a function
thereof, the fees that are due. By neans of the interest nunbers, the
interests for the given period are calculated. Likew se, a further software
nodul e determ nes, for instance, the, account managenent charges for the
sanme period. The values determ ned such 10 are then booked as transactions
into the respective account, These transactions are thus not supplied to
the mai nfrane conputer systemfromoutside as a busj- ness process in the
scope ofNd REAyEAN\IhE ieshfedye ahnuaptivansial staiemgnbaddijenaly hes fo bereStonput er
itself by software nodul es running there. The booki ng of these transactions
t hat ar tahjjeined etgedobine $rvings ateeunds,cuhgret éor instenee thesiptgrests, fohthwe 15 over,
identical to the booking of the transactions supplied to the system from

out - si gadiagdsdas perdatuumddband beokairints ahé wrceunDdW dis ofid, sbfward of such
a period, the amount of data accruing daily thus has to be proc- essed, on

the one hanths WG 1én§n|qﬁéfr95 l%njlé‘_cam'foﬂfe?aéa)sﬁé?n% étértea.yTﬁé&&%gﬁi ng, 20

and, on the other ha -the tinancial statenents of accounts and the |ike
required at the end. of the re ti peri pds _have to, be established, which
rre 7 ef tpromadfiesiidiinte for BRERES S REAL Hmatlin boted Dreyiak
processing. 4 Wth respect to the end of day processing and the end of
mont h, aRePwHt fefulietiding perigd $oqs inedeteninee 88 iantyinciion faereeb the ferst ed t hat
t hey cannot be perforned i nde- pendently of each other. Al the results,
i . e. botidt s daadBy meanscefi thasnterésitnumieks, the daterants fdrethbaiterdpgricaf t he
respective period will not only have to be taken into

are calculated. Likewise, a further software module determines, for instance, the

account management charges for the same period. The values determined such

10 are then booked as transactions into the respective account. These transactions

are thus not supplied to the mainframe computer system from outside as a busi-

ness process in the scope of the daily business, but are generated on the main-

frame computer itself by software modules running there. The booking of these

transactions that are generated by the mainframe computer system itself is, how-

15 ever, identical to the booking of the fransactions supplied fo the system from out-

- side and is performed by the same software modules.

At the end of such a period, the amount of data accruing daily thus has to be proc-
essed, on the one hand, which is performed in a so-called end of day processing,
20 and, on the other hand, the financial statements of accounts and the like required

at the end of the respective periods have to be established, which are referred to

as end of month, or end of quarter, or end of year processing.



5 consideration on this very day in the end of day processing, but also for
the final processing for the period that is just ending since the business
processes are not just part of to this very day, but also of the period.
Consequently, the end of nonth, end of quarter, or end of year processing
can only take place when the end . of day processing of the respectively
precedi ng days has been term nated. 40 If the end of nonth; end of quarter,
or end of year processing starts before the end of day processing has been
termnated, there will be the risk that, for in- stance, a business process
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not taken,into consideration there. Th esults of the end of month, end of
quar t er ST YT BOGRIINGp IR T R WRIE dniniheY ennRt BF Beiomeg BiiSur e t hat
all the business processes of one day are not only taken into con-

si der at Pendenilyt ¢tfecashdotber. oAl the sresdisi ey, baslingsl ary transaetionsd thet tent h, end
of quar- 20 ter, or end of year processing, it would be possible. to start

t he endpliceramtie, lasnhdaybf thmrespectios period ofill peboniyrivmest b takdryintghen t he
end of day processing has been termnated. s This mght result in that the

end of IBMideraBOE offthRBUASTY &Iay iANthERMJA! d§SroBESIRS Sbutl 180 K&t thbdinked only
shortly before the end of the |ast day of 'the ending period and thus can,
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month, end of quarter, or end of year processing can only take place when the |
end of day processing of the respectively preceding days has been terminated.
10
If the end of month, end of quarter, or end of year processing starts before the
end of day processing has been terminated, there will be the risk that, for in-
stance, a business process for an account is booked only after the caléulation of
| the end of month, end of quarter, or end of year processing for this account and is

15 thus not taken into consideration there. The results of the end of month, .end‘of

quarter, or end of year processing would thus be incorrect.

To ensure that all the business processes of one day are not only taken into con-
sideration in the end of day processing, but also in the end of month, end of quar-

20 ter, or end of year processing, it would be possible to start the end of month, end
of quarter, or end of year processing only when the end of day processing has

been terminated.



end of the respective period. It is an object of the invention to provide a
nmet hod that enables the tinely estab- lishing of the financial statenents
required at the end of such a. period by taking 10 into consideration al

t he busi ness processes of the period. Wth a data processing nethod for the
ti me-opti m zed calculation of a |large num ber of result data sets at the
end>of a period, wherein the cal culation is based on data that can be
changed prior to the end of the period, the object is solved in that 15 the
data processing nethod conprises at |east the follomjng steps: (1)

conet der B BRI rauIEy Bet ey B moAth SPeceldUaieres@hd Of WEAhIaRAR | 1 1yt hat

the data underlying the calculation of the respective result data set are
changed ineisvideried walycshartly efar the@ngroftthe lasdslayt ofdhe £nsiing aedod Badend of
the period, (3) calculating the result data sets within the tine span,

wher ei n thusosan, desubtheltirge asedunt of data, obt b@terdmzﬁtedlpdertwih@gartdm‘ thal cul ati on
have a m nor probability of being changed are calculated prior to those

resul t %}f%h@ﬁth% abt iMtingd) bW v mew@@grs{a/th@gwecbbatmb@a'rﬁémﬁ@ Baé{re a hi gher
probabi ity of being changed, (4) storing the resul’t data sets,
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changed r the c IcuI ation of the result data set, and possibly

cal cul ateﬁa g’%fﬁ%"?e& YoRe"3% 5 particular performing a recal cul ation, for

t he respectlve result data set. At the beginning of the procedure, the tine
span required for performng the sub-

It is an object of the invention to provide a method that enables the timely estab-
lishing of the financial statements required at the end of such a period by taking

10 into consideration all the business processes of the period.

With a data processing method for the time-optimized calculation of a large num-

ber of resuit data sets at the end of a period, wherein the calculation is based on

data that can be changed prior to the end of the period, the object is solved in that
15 the data processing method comprises at least the following steps:

(1) determining a time span for which the underlying data are o be taken into

consideration,

(2) detecting, for each result data set, the probability that the data underlying the

calculation of the respective result data set are changed between the calculation
20 of the result data set and the end of the period,

(3) calculating the result data sets within the time span, wherein those result data

sets of which the data underlying the calculation have a minor probability of being

changed are calculated prior to those result data sets of which the data underlying -

the calculation have a higher probability of being changed,



sequent nethod steps may be determ ned. On the one hand, it serves to deter-
mne the starting point for the calculation of the result data sets. On the
other 10 hand, it predeterm nes the maximumtinme to be taken into
consideration in the next nethod step. The tinme span determned is,
according to experience, short vis-a-vis the ending period and ends at the
same tinme therewith. Typically, such time span has the length of sone
days and is assessed by neans of experience values. 15 In the second nethod
step, there is determned a probability for the fact that the data on which
the calculation of a result data set has to be based will undergo a change
wi t hin t e staring thergedhdalaesatal cul ation of a result data set and the end of
the period. Thus, it is determned for each result data set whether the data
that 20 (Rwdetectings foakeach reaull datas selerahorttyn pdar itonghehend aif ctiieaperod wi | |
change after the <calculation of the result data set with high or with | ow

pr obabi | whytheTfige paebabtbiying itise calzuatibhadf wxstresllt dapesgener®Bhifged ype of
the underlying data itself and will, in practice, frequently have to be
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data sets are ca y processing. e processing starts
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avai lable for this result data set are taken into consideration. The result
data set 5 thus remains correct as long as the data underlying the

cal cul ation remain un- changed. The probability of a change of the data

af t er t hat thenteegifinipg adf dBe pragedsire, the time span required for performing the sub-

sequent method steps may be determined. On the one hand, it'servés to deter-
mine the starting point for the calculation of the result data sets. On the other

10  hand, it predetermines the maximum time to be taken into consideration in the
next method step. The time span determined is, according to experiencé, short
vis-&-vis the ending period and ends at the same time therewith. Typically, such a
time span has the Iéngth of some days and is assessed by means of experience
values.

15
In the second method step, there is determined a probability for the fact that the
data on which the calculation of a result déta set has to be based will undergo a
change within the time between the calculation of a result data set and the end of
the period. Thus, it is determined for each result data set whether the data that

20 have to be taken-into consideration during the calculation will change after the
calculation of the result data set with high or with low probability. The probability is
to a high extent dependent on the type of the underlying data itself and will, in

prabtice, frequently have to be assessed by means of experience values.



determined in the first method step thus. also indicates the probability
with which the result data set remains correct until the end of the period.
Only when the data wunderlying the calculation of the result data set are
changed, i.e. when, in par 10 ticular, new data that have to be taken into
consideration are added after the cal- culation of the result data set, wl]l
the result data set becone incorrect. During the calculation of the result
data sets, those will be calculated first that will with high probability
remain correct until the end of the period has been achieved, 15 i.e. for
the underlying data of which a |low probability of a change was determ ned.
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sets that have been determined this way prior to the end of the period are-
st or ed. avpilablefdrithisirenelt Hath se¢teqrei @kpenmtormlmtcdmgéxeamqu&stat@Isetto t he
end of the period. |In this nmethod step it is exam ned whether the data
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cal culation of the result data set Such a change nay be a change of
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the result data set remains correct until the end of the period. Only when the data
underlying the calculation of the result data set are changed, i.e. when, in par-
10 ticular, new data that have o be taken into consideration are added after the cal-

culation of the result data set, will the result data set become incorrect.

During the calculation of the result data sets, those will be calculated first that will
with high probability remain correct until the end of the period has been achieved,
15 i.e. for the underlying data of which a low probability of a change was determined.
Result data sets for the calculation of which data have to be taken as a basis for
which a high probability of a change was determined after the time of calculation
of the result data set will be calculated correspondingly later, i.e. with a minor in-
terval to the end of the period, so that these result data sets will, with high prob-

20  ability; not haveto be corrected, either.

In the fourth method step, the result data sets that have been determined this way

~ prior to the end of the period are stored.



formed, in particular a recalculation is perfornmed by which the change of
the data is taken into consideration. 10 The data processing nethod
according to the invention thus enables the rectifica- tion of the

cal cul ation of the |large nunber of result data sets occurring at the end of
a period, and it will be ensured at the sanme tine that the result data sets
will', at the end of the period, be bgsed on the data that are up to date
then. 15 There are a plurality of possibilities of designing and further
devel oping the nethod according to the invention in an advantageous nmanner.

To this . = : ' : l.al Lng on
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by means .an _application fromth 20, .bank sectaor, The draw.n hows:
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diagram for calculating the result data sets 9 Figure 1 shows a
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processi ng consists of the processing of the data that the bank applica-
tions | Sugphyhboga eanbea clangeusfandiRiderabdatadihnt havé birehdy Hata tddepiv bei ng
sym bolized by the arrow 3, These data are information about the business
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originally calculated result data set is no longer correct and a correction is per-
formed, in particular a recalculation is performed by which the change of the data

is taken into consideration.

10
The data processing method according to the invention thus enables the rectifica-
tion of the calculation of the large number of result data sets occurring at the end
of a period, and it will be ensured at the same time that the result data sets will, at
the end of the period, be based on the data that are up to date then.

15

There are a plurality of possibilities of designing and further 'developing the
method according to the invention in an advantageous manner. To this end, refer-
ence is first of all made to the claims depending on claim 1. in the foliowing, sev-
eral .preferred embodiments will be described by means of an application from the

20 bank sector..The drawing shows:

Figure 1 a section from a bank application

Figure 2 a simplified time diagram for calculating the result data sets



is first of all collected on the central conputer 2 and processed by a
so-cal l ed booking preparation 4. Subsequently, the data are further
processed by further 1o software nodul es; the data are, for instance,
prepared in a not illustrated, so- called accounting feeder process for the
further processing by the subsequent processes. In the further processing,
the*information re the individual tragsactions perfornmed is, for instance,
entered in the tables "businesses/transactions”™ 5. This is followed by the
so-called "pricing” 6 that cal cul ates the bank charges accruing 15 for the

i ndi vi dual transactions,and . provides them a further transactiaqn for book-
ing int :ﬁg‘ﬁr@ ic,s Wi @ Sﬁ@g”&@?@fﬂé‘ﬂfﬁﬁﬁt&g ?‘?’Fg'%é‘n %’fbaé‘?(ﬁeg?t@dpré?ﬁesoﬁn%ccount
can only be Perforn&d when al |l the bookings occurring in this period,

i ncl udi n'é‘@ Hala piocessigdsebRristiyef thaprecessiy ebibecdpta tvd thabankapptiea- The
pricing bookings for the corresponding period may in turn again depend on

t he "nortioais"1 bopilyrigsa eeplral c@dputeng eleary gyt héthptbei deda. flbhebgingcsssi ng of
the data that are supplied to the central system 2 every day may only be

per f or negblized bEQh@\é@m\/\Vlg. These HhR drShesstion ABBESRR RisiidRNSBesddsons,
respectively, have been perfornmed and the correspondi ng data have been 10
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central | adm ni stere € processing o ere exi'sts the
instruction that . they have to be bagoked on the sane day of have to be
enter od $0% MATKEDIEERARS, S Biand AR50 nR o FalSiTRop fefostiedat 3
respectively. On the one hand, the respective 5 bookings wll thus take
pl ace orcashdlispgnsenasy, telebankiio tansagtionspedorped by Rl Ahths indermatient ol | owi ng
day, on the other hand, the collection of |arger amounts of data is
is.first of all collected on the central computer 2 and processed by a so-called
booking preparation 4. Subsequently, the data are further processed by further
10 software modules; the data are, for instance, prepared in a not illustrated, so-
called accounting feeder process for the further processing by the subsequent
processes. In the further processing, the information re the individual transactions
performed is, for instance, entered in the tables “businesses/transactions” 5. This
is followed by the so-called “pricing” 6 that calculates the bank charges accruing
15 for the individual transactions and provides them as a further transaction for book-
ing into the account. The statement per the end of a period on an account can
only be performed when all the bookings occurring in this period, including the
pricing bookings, have been booked into the account. The pricing bookings for the

corresponding period may in turn again depend on the “normal” bookings occur-

20 ring-during the period.

The processing of the data that are supplied to the central system 2 every day
may only be performed in the evening when the business processes or transac-

tions, respectively, have been performed and the corresponding data have been



avoi ded, which would lead to a data congestion in a chain. Since, due to the
ex- isting dependenci es between the individual processing steps, a
predeterm ned order has to be kept during the processing and only a limted

time slot can be util- 10 ized, the entire processing of the data of a
business.day is tine-critical. The processing of the data is perforned in
so-called jobs. In a concrete exanpl g, of a big bank, approx. one mllion of

these jobs are thus processed. 15 In addition to the data to be processed
every day, further data processi ng accrues at the end of particul ar
periods. Thus, at the end of a nonth, a quarter, or a year, for instance,
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the follow ng by the termaccount, have to be calculated. It is stipulated
by | aw &dmainisi¢riede fror dhe rpracesning of heee databthesetaxisisl the indtaictind tbét t he
year. 20 The calcul ation of these statements for the accounts partially

t akes plthey haive o beebocketitomthe samiitias of hate & Beuststedun iting app@ppatecessi ng
of the data that are trans- ferred to the mai nfrane conputer system 2 from
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respective statenent. Consequentlzq, the cal cul ation of such an account
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isting dependencies ‘between the individual processing steps, a predetermined

order has to be kept during the processing and only a limited time slot can be util-

10 ized, the entire processing of the data of a business day is time-critical.

The processing of the data is performed in so-called jobs. In a concrete example

of a big bank, approx. one million of these jobs are thus processed.

15 In addition to the data to be processed every day, further data processing accrues
at the end of particular periods. Thus, at the end of a month, a quarter, or a year,
for instance, statements for the accounts or savings books, which will be summa-
rized in the following by the term account, have to be calculated. It is stipulated by
law that all customer accounts have to be settled at the end of the year.

20
The calculation of these statements for the accounts partially takes place with the
software modules that are used during the processing of the data that are trans-

ferred to the mainframe computer system 2 from the bank applications 1 every



the period. Wth such a calculation of a statement there are, as wth the
process 10 ing of the daily accruing transaction data, dependenci es between
the steps of such a calculation that have to be perfornmed. Thus, the anpunt
of the interests to be booked for a bal ance and the bank charges have to be
cal cul at.ed, for instance, before they are booked as a transaction for the
account, and before the total bal- afge is subsequently calculated at the
end of the respective period. 15 At the end of such a period, in addition to
t he transaction data that have to be cal- culated every day, the

Wil bodrgr T aﬁ?ﬁaaﬁ%ﬁéaqtﬁss&ﬁ%ﬁ‘?@%%g% R Bshientan g o0 BT case of

an exenpl ary bi g, bank, pr ox. f1)0 mllion of so-called jobs accrue at the
end of &OYEHE: fo/"‘tSF@"C@tﬁ ISHiated by theyericing soltwaregmodblethat t he | oad gener at ed
by the calculation of the result data sets reaches the ten-fold | oad of an
end of day processing. 12 For processing this |load within one day,
considerably nore cal cul ating perform ance would thus have to be reserved,

whi ch watiede Bgatasraitd, @rctieacnd yaad, tdmirerttat e calpdaiicrd haglty bebtgimwoul d
remai n unused for the far largest part of the time. This would not be
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fact that the calculations to be perforned for the statenents as well as the
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account statement has to be performed as close as possible to the actual end of
the period. With such a calculation of a statement there are, as with the process-

10 ing of the daily accrﬁing fransaction data, dependencies between the steps of -
such a calculation that have to be perform'ed. Thus, the amount of the interests to
be booked for a balance and the bank charges have to be calculated, for instance,
Abefore they are booked as a transaction for the account, and before the total bal-
ance is subsequently calculated at the end of the respective period.

15
At the end of such a period, in addition to the transaction data that have to be cal-
culated every day, the calculations of the account statements thus have to be per-

formed, which will be referred to as result data sets in the following.

20 . In the case of an exemplary big bank, approx..10 million of so-called jobs accrue
at the end of a year by the statements to be calculated, so that the load generated
by the calculation of the result data sets reaches the ten-fold load of an end of day

processing.



sidered isolated fromthe processing of the daily data. 10 A strai ghtening
out of this tine problemis possible with the nmethod steps of the data
processi ng nethod as suggested. In the first nmethod step, the tine span that
is required for the result data sets to be calculated in the scope of the
ending period will be deternmned. This tine span 15 ends with the end of

t he endi ng peri od since the account ghatenents, i.e. all the result data
sets, have to be calculated correctly at that point in tinme. Since the cal-
culatlon of the account statenments has to be performed within the period,

the point in tine t he per| d at ch the calc tion of the account
St at e hPs PifkessB s Bl vlinCile S8vatetiaAel TByra el BNES PTG {1 e
span. in practice, this time 20 span can be determ ned as a product fromthe
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each calculation, with the tine required for the calculation of an account
st at enenf alpering cmiy duip woiuksh cemaial uressed fanthesar largedterhryal the. i@ Thihe
determ nation of the probability of a change of the data underlying the
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experience, few transactions t ake pl ace on a | arge share of t he accounts,
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transacti ans. %wcr easi n bal ance, however, the nunber of
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- day processing. Consequently, the calculation of the statements cannot be con-
sidered isolated from the processing of the daily data.
10 A straightening out of this time problem is possible with the method steps of the

data processing method as suggested.

in the first method' step, the time span that is required for the result data sets to be
calculated in the scope of the ending period will be determined. This time span
15 ends with the end of the ending period since the account statements, i.e. all the
result data sets, have to be calculated correctly at that point in time. Since the cal-
culation of the account statements has to be pen‘ormed within the period, the point
in time within the period at which the calculation of the account statements has to
be started can be determined by the length of the time span. In practice, this time
20 - span-can be determined as a product from the- number of account statements to
be calculated and the time required for each calculation, with the time required for

the calculation of an account statement being an experience value or an esti-

mated value.



thernore, with accounts that are kept as so-called current accounts, but are
not 10 used for the so-called paynent transactions, a sonewhat hi gher nunber
of trans- actions will have to be expected. In this case, there may al so be
differentiated whether or not a credit card was issued for an account. If
no credit card was is- sued for an account, rather fewer transactions wll
have to be expected. Mst of the acgount novenents that have to be booked
at the end of a period will, ac 15 cording to experience, be for accounts
fromwhi ch wage paynents are effected since these are frequently paid at
the end of a nonth. Thus, there are a nunber of types of accounts that are
not usethd geteparrbpriaidhe @aehapiliy pharhangn of dhe date Hnderbiirg heecalcu-
consequently, few novenents. Further- nore; there are accounts that could

i ndeed lationssindhe secangimathod siepsfis haaad aotthah siccording tnexgdrience cew
transactions actually take place since the account holders do not mnake use

of the {passichiond tdkesplav@ibhadligge flshaed by the S&icringy, eviesreay Riafly @anwhé-ch, ac-
cording to experience, transactions are to be booked regularly even at the
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the pe- 5 rigd with ver% hiﬁ‘gh,probabi lity. For determining the probability
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the statenent and that thus the data on which the calcula- tion of the

resul t shaalh bsinchathere ovildebaseydfeny nangactiogs. dYiteant inergesing balancé,ne of
however, the number of transactions will, according to experience, increase. Fur-
thermore, with accounts that are kept as so-called current accounts, but are not '

10 used for the so-called payment transactions, a somewhat higher number of trans-
actions will have to be expected. In this case, there may also be.differentiated
whether or not a credit card was issued for an account. If no credit card was is-
sued for an account, rather fewer transactions will have to be expected. Most of
the account movements that have to be booked at the end of a period will, ac-

15 cording to experience, be for accounts from which wage payments are effected

since these are frequently paid at the end of a month.

Thus, there are a number of types of accounts that are not used for performing
daily payments and on which there are, consequently, few movements. Further-
20 more, there are accounts that could indeed-be used for a plurality of transactions,
but on which few transactions actually take place since the account holders do not
make use of the possibilities available. Finally, there are accounts on which, ac-
cording to experience, transactions are to be booked regularly even at the end of

a month and thus at the end of a period.



10 the calculation, the criteria that have been nentioned by way of exanple
may, on the one hand, be referred to. On the other hand, the statistics of
the transaction in the past may al so be referred to for an account and nmay.
be eval uated exactly nmathematically, so that the probability can be

determ ned irrespective of the type of the account or of a credit card

i ssued for the account. 15 The tinme fiow of the nmethod will be explained in
the followi ng by neans of Figure 2. Let the end of a period be the point in
time 9t = To on the time beam 8. Since the 20 calculation of the result
data sets, i.e. of the account statenents, has to be per- fornmed with sone
interval prior to the actual end 9 of the period, i.e. t = To, the tine

span 10.required for,the cal culation of all statenent i.e. all result data
sore. FRoSHA e sRS AerouB IR e oD R acs e sk 56 paRbabl
calculated in advance. Let the length of the tine span here be n days. In
pract i cy of achange shpdly miertogke BRd ofri petiodvist ibys wanuematli wheteas|fates t he
guantity of the available data stock, the statistics about the duration of
such endthef ancoirdis trendactiorguailitadso have tnble dbolkedion the Gt sislyrgthé pet he past,
and a safety factor. The calculation of the result data sets thus starts at

t he 3 at gsd with ieRehi@gpropakigtyof the tine span, i.e. on the day t = To -- n.

5 Subsequently, for all accounts for which such result data sets have to be
calcu- lated, the respective probability is calculated for the fact that the
data underlying the calculation of the result data sets wll change in the

time Spﬁgr 'ggtte\r'\r%ﬁwri]ngt G\% probability that transactions have to be booked for an account
after the calculation of the statement and that thus the data on which the calcula-
tion of the result data set have to be based will change after the point in time of
10 the calculation, the criteria that have been mentioned by way of example may, on
the one hand, be referred to. On the other hand, the statistics of the transaction in
the past may also be referred to for an account and may be evaluated exactly
mathematically, so that the probability can be determined irrespective of the type
of the account or of a credit card issued for the account.
15
The time flow of the method will be explained in the following by means of Figure

2.

Let the end of a period be the point in time 9 t = T, on the time beam 8. Since the

- 20 calculation of the result data sets, i.e. of.the account statements, has to be per- -
formed with some interval prior to the actual end 9 of the period, i.e. t = Ty, the
time span 10 required for the calculation of all statements, i.e. all result data sets,
the end of which coincides with the end of the period 9, is calculated in advance.

Let the length of the time span here be n days. In practice, the time span will be



respective calculation of a result data set and the actual end of the
period. Such 10 changes may be any kind of business processes that were
carried out for an ac- count. It has to be taken into consideration that the
ti me spans between the re- spective calculation of a statenment or a result
data set, respectively, and the end of the period are different since the
result data sets are not cal cul ated g nmul tane- ously, but successively. The
determned tinme span 10 in which all result data sets 15 can be cal cul at ed

may thus be subdivided into smaller segnments 10a, 10b, etc., for which the
pr obabi | Ly of Al C e | atd on | be based
has to Abde%té@étreﬁ‘i gge,g.gg%llgﬂr%@ﬁ?%&@eaﬁgg‘q@b’e %lr% i %\?a%%, gfét ﬁéﬂaegtgh%’f {ht%he peri od
will renain corre as |l an S 0 the data under,l yi the cal cul ation

remai n ﬁ@ﬁ'ﬁﬁ@@&ﬁ%é?r@ﬂa 035’%'86&“%‘% mBP@‘o&B |qftci}/1agtgr,aorcq{gﬁagy%qr the data
underlying the calculation of a statenment will also be the%babi lity with
whi ch tHecessingsniarthe pash @ngraselely fastarohlge caleulatien of the reswlt sefs t he

period 9. 16 In the third nethod step, the result data sets are cal cul at ed.
Advant dbesatrip, at thitedestraidhe begianimgsitibe timebeparal.e ubratheddayr £= dorpr.i sed to
forma group for which the sane or alnost the same probability of change
has sbeen determ ned, so that such a group of result data sets can be

cal culated in one segnent and thus in one 5 programrun, a so-called batch

run. Theutselaehy.| B affackbints 36K hidPbaers Ristitdath spiethavd §E pREGUAI ng Of the

respecti V? segnent 10a, 1 tine span 1 prac- ti cfe, _fo(r]I
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segrrentthe_ calculation of the result data sets will change in the time span between the

respective calculation of a result data set and the actual end of the period. Such

10 changes may be any kind of business processes that were carried out for an ac-
- count. It has to be taken into consideration that the time spans .between the re-
spective calculation of a statement or a result data set, respectively, and the end

of the period are different since the result data sets are not calculated simuitane-
ously, but successively. The determined time span 10 in which all result data sets

15 can be calculated may thus be subdivided into smaller segments 10a, 10b, etc.,
for which the probability of a change of the data on which the calculation is to be

based has to be determined.

The results calcixlated prior to the end of the period will remain correct as long as
20 the data underlying the calculation remain unchanged. Thus, the determined -
probability of a change of the data underlying the calculation of a statement will

also be the probability with which the statement calculated is no longer correct at

the end of the period 9.



may, for instance, be one day. On each day 10a, 10b, 10c ... within the tinme
span 10 10 a group of result data sets is thus calculated. In so doing,

first of all those result data sets are calculated for the underlying data
of which the smallest probability of change has been determ ned and t hat
will, censequently, be correct with the ut- nost probability even at the end
of the period 9. Those result data sggs for the underlying data of which a
hi gh probability of change has been determned will 15 correspondi ngly be
calculated at the end of the time span, and thus with a small interval from

t he end, of . i0d.. This,or dyrin he calculatjon,of .the result data
sets endhiat ERBIGARY, Bhot¥ FEHCHEL descfie BalHaR theineciREnger cor
rect due to chang of the underlying data after their cal culation and prior
to the hawe %ﬁsuﬂhﬁ%éﬁ%& b@@a&w%ﬁg FREAAPIHIA; 9FMA O Frshichdat a set s
it must further be ensured that the calculation basis is not changed during
this tiihe same arreimeshine sarae pabakdity ificbenge hapdeeakdateiminedcemiader at i on

during the cal culation, such as those for the calcula- tion of bank charges,

t he so- eath edyrpup of resulitdats setsstamioe talcgtedbn atmsagdentfdrer thlig in bhe
calculation of the statenent. It nust al so be guaranteed that a transaction
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i.e. th ate- nent, is calculated for an account. An overlappi ng of the
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the time span may usefully be subdivided into- segments, wherein every segment
may, for instance, be one day. On each day 10a, 10b, 10¢ ... withih the time span

10 10 a group of result data sets is thus calculated. In so doing, first of all those resulf
data sets are calculated for the underlying data of which the smallest probability of
change has been determined and that will, consequently, be correct with the ut-
most probability even at the end of the period 9. Those result data sets for the
underlying data of which a high probability of change has been determined will

15 correspondingly be calculated at the end of the time span, and thus with a small
interval from the end of the period. This order during the -calculation of the result
data sets ensures that a lowermost number of result data sets will no longer cor-
rect due to changes of the underlying data after their calculation and prior to the
end of the period.

20 .

During the calculation of the result data sets it must further be ensured that the
calculation basis is not changed during this time. All the bank-internal variables to

be taken into consideration during the calculation, such as those for the calcula-

tion of bank charges, the so-called pricing, thus must no longer be changed after



In the next method step, the result data sets calculated this way are stored
in the final provisions provided therefor. This neans that the result data
sets are booked 10 into the accounts prior to the end of the period. In
order to take into consideration that the cal culation of the statenent has
been anticipated in tinme, a differentiation is nmade between the booking
date and the value date, so that, foi instance, the interests falling due
for a savings account are cal cul ated %y the end of the period and are

al ready booked, but the valuing takes place at the end of the period only.
15 In the | gst, neth step it will be determ ned whether the data underlying
t he cal 1hec§?§ﬁ%”@89” 6’? %%éﬁ@@ﬁﬂ&'ﬁﬁ’#ﬁ 8s0shey gyaranteashinay aplsansadigfded after
the calculation of the respective result data set. This nmethod step is

t ypi cal hgt peokeask exastly e thatypaet- infline at Whichnibeobsulhdaisesstotio.athe stateal | y when
all the transactions of the last day prior 20 to the end of the period have

been boaled, issealduiaiedaof ant dusouoh g everapgiey détiee two calotlatived. mibhe
determ nati on of whether the data underlying the cal culation of a result

dat a Sﬁésumwhaecpigaﬁmigﬁ%ﬁgh ?&cém i®8bBked pmtﬁ{g%oeé otf.h?erﬁéfl)ﬁgllo%l i on

al ways has to be perforne or every resu ata set thod may
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t he resglt data set, are, in addition to the booking into the account,
wri t t endftaetalq b the seterpel. | ast day of the ending period and after 5 all
the transactions of this day have been booked for the respective accounts,
the table thus will contain all the transactions that have changed the data
under | yi ng ‘
In the next method step, the result data sets calculated this way are stored in the
final provisions provided therefor. This means that the resuit data sets are booked
10 into the accounts prior to the end of the period. In order to take into consideration
that the calculation of the statement has been anticipated in time, a differentiation
is made between the booking date and the value date, so that, for instance, the
interests falling due for a savings account are calculated by the end of the period
and are already booked, but the valuing takes place at the end of the period only.
15
In the last method step it will be determined whether the data underlying the cal-
culation of the resuit data sets have actually been changed after the calculation of
the respective result data set. This method step is typically performed shortly be-
fore the end of the period and ideally when all the transactions of the last day prior

20 to the end of the period have been booked, so that a further change of the data is

excluded.

The determination of whether the data underlying the calculation of a result data

set have been changed after the point in time of the calculation always has to be



the cal cul ations. One possibility of putting this into practice is, for

i nstance, to cor- respondingly change the software nodul es that book the
transactions for the re- spective account, so that they wite the data
necessary for a correction of the 10 statenent that has al ready been
calculated into the table. Alternatively, this func- tionality could al so be
performed by a so-call ed database tr'gger that can be con- figured such that
it is adapted to itself performparticular actions in a database table in
the case of particular actions. In the |ast nethod step it would then, by
means of this ble, be easjer to_-determ ne for which account, statenents a
Cor 15 pepris fbeVer Bt Ear st 3l meiad R v iSin ok e tedb8dou o have
to be recalcu- |ated or to be corrected, respectively. In the exanple of a
bi g banRkich et gl thefrapsactipnsibat ays hopkpd fersamaecqunt @é@biﬁﬁam*@t Wit a third
variant. After all the result data sets have been cal culated and all the

t r ansacof thesantfcipdied cabopldtmneofitberrepulbdataesatette pim additibrasa thbapoaking he endi ng
period, is. the end of day processing has -20 been term nated, a software

modul e o HeasAinnhieterpiats ataBic! OR thX &iEk BaY bPthe @itfing PeaSe Bad aifter
recal culation of a result data set if the exam nation reveals a change of
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noduf e exam nes each acc neans o a al’l
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set has been calculated. The table contains at |least all the transactions
of the #iusalgulptionsodng passibility;&f Mulingoiis inke practigeis, fgr hetancent® éPan of t he
calculation of the result data sets. 5 If it is determned fora result data
set tharespondinghochanggethecsofiveare niadules thatdbaigthe transactions for the re-
spective account, so that they write the data necessary for a correction of the
10 statement that has already been calculated into the table. Alternatively, this func-
tionality could also be performed by a so-called database trigger that can be con-
figured such that it is adapted to itself perform particular actions in a database
fable in the case of particular actions. In the last method step it would then, by
means of this table, be easier to determine for which account statements a cor-
15 rection has to be carried out, i.e. which result data sets would have to be recalcu-
lated or to be corrected, respectively. In the example of a big bank, the actual ex-
amination is performed in accordance with a third variant. After ali the result data
sets have been calculated and all the transactions of this day have been proc-
essed on the last day of the ending period, i.e. the end of day processing has
20 been terminated, a software module is started which performs-the examination
and triggers a recalculation of a result data set if the examination reveals a
change of the data underlying the calculation of the result data set. The software

module examines for each account, by means of a table in which all transactions

are stored, whether transactions have been booked for the respective account



of the data underlying the calculation, a correction in which the changes of

the data are taken into consideration will be cal culated. Such correction
of aresult data set may advant ageously be performed such that, first of
all, the result data set that is no longer valid is cancelled, i.e. is

mar ked i nvalid. Subsequently, a new 10 result data set is calculated on the
basis of all the data of the period.1¥his has the advantage that the result
data set that has been cancelled and marked invalid need not be transferred
to the account holder since the recalculated result data set is |ogical per

se and bﬁéﬁtf@%ﬁﬁ&%ﬁ) Bb@inht fh%weédrt%ﬁé%teﬁﬁémeéﬁ%aléu&éaaThé%bse 15 In the

exanpl e of a big is actually on e resu data set that has been
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data set must not be indicated to the.account holder. Applications via
whi ch the account hol der may see the bookings into his account, for
i nstance a software nodul e operating an account statenent printer, or an

i nt es netf iskrdeternvined v & hesuiedatacset titathivisdey longerssesct de Begehiangdy 20
t el ebanki ng, may recognize fromthis marking that the result data set is not

to be bpehe abRdunddiRi rs&lwe RERERIBhNE dHRERAEN 38 meﬂ%é%%hp% offip! es the
anticipation in time of 5 the calculation of the result a sets while it

I's ensugad Lhat,ahlintd BOSEGLIARBR Willde calculated. Such correction of a result

data set may advantageously be performed such that, first Vof all, the result data
set that is no longer valid is cancelled, i.e. is marked invaiid. -Subsequently, a new
10 result data set is calculated on the basis of all the data of the period. This has the
advantage that the result data set that has been cancelled and marked invalid
need not be transferred to the account holder since the recalculated result data
set is logical per se and thus comprehensible without the preceding result data
sef.
15
In the example of a big bank it is actually only the result data set that has been
calculated later and that is thus correct that is visible for the account holder in the
case of such correction of a result data set. The cancelled result data set is not
deleted from the account, it is, however, marked invalid and thus obtains a mark-
- 20  ing with the meaning that this result data set must not be indicated fo the.account
holder. Applications via which the account holder may see the bookings into his
account, for instance a software module operating an account statement printer,

or an internet server via which the account holder accesses its account by



will still take place until the end of the period have been taken into
consideration. By the determnation of the probability of a change of the
data underlying the cal- culations it is possible to optimze the order of
the calculations, so that as fewre- sult data sets as possible have to be
correctred. At the sane tine, it is achieved 10 that the result data sets are
calculated close to the actual end df a period, thus mnimzing the
resulting calculating | oad for the conputer system and avoi ding an
uneconomnmi cal reservation of conputing performance. 15 21 Cdains 1. A data
pr oces sieRBaRRhGOmaly Tecdieizé ifen s inarkeg thad Hiel RISURRIP sat isaidio baunber  of
result data sets at the end of a period, wherein the calculation is based
on datqn&@gkdcan be changed prior to the end of the period, and wherein the
data processing nethod conprises at |east the followi ng steps: (1)
determining a tinme span for which the underlying data are to be taken into
consideration, (2) detecting, for each result data set, the probability that
the data underlying the calculation of the respective result data set are
changedl edalagnoeessingamethed as suggestedh usealesitheaardicipation it HBeeMd of t he
period, (3) calculating the result data sets within the tine span, wherein

t hose rthsdalcutltion ofdbegestilt Whia betshwehittait is emsieed ihatgalt transadtions dtdton have a
m nor probability of being changed are calculated prior to those result

data seyig <dfl take place hertidticaendde the/péribd hine beds thlain atb bavsderatibrgher
probability of being changed,

By the determination of the probability of a change of the data underlying the cal- .
culations it is possible to optimize the order of the calculations, so that as few re-
sult data sets as possible have to be corrected. At the same time, it is achieved
10 that the result data sets are calculated close to the actual end of a period, thus
minimizing the resulting calculating load for the computer system and avoiding an

uneconomical reservation of computing performance.
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(4) storing the result data sets, (5) detecting, for each result data set,
shortly prior to the end of the period whether the data underlying the
calculation of the result data set were changed after the calcul ation of
the result data set, and possibly calculating a correction, in particular
perform ng a recal culation, for the regpective result data set. 2. The data
processi ng net hod according to claiml1l, wherein the data underlying the
calculation are conprised in groups, wherein for a group of data the
substantially equal probability of a &fteimge was determ ned in advance, in
particular in advance for several tine spans. 3. The data processing nethod
according to any of the preceding clains, characterized in that the

probabi | ity of A ddiapescerbin Ehﬁem@tﬁom@qmﬁdbpﬁmtﬂé@ ca¢&h§twraéﬂ%rg>é a result
data set is determ ned on t basis of statistical values. 4. dat a

pL ocessi ngnufaberoef f&é@bdét%§et§(ﬁtéh§/ebd on‘laaoqyro@!cwer@ndh@m’@ulemlzn :s based .
o T ek SRS R P B BB S s SE B RS BRRR AR "

met hod accmdemng melinyd edmbhsedategstitng féllodifg stepghar act eri zed in that
those data underling the calculation of a result data set are narked that

have been dhaptpsanining ért"ﬁﬁép%'hf%m*&@hm%dquﬁ@grfé%@@é@’ ta/be taem iptodat a  set s.
6. The datg, RifS ing method according to any of the preceding clains,
characterized i n at, after the calculation of a result data set, newy
added dat a(2) tdeédctingy éorteacheresak elata né) tioo psolcbilay ithat therdatdhenderlyiegtheon, in

particul arCé;[|Chlﬁati0n of the respective result data set are changed between the calculation of
the result data set and the end of the period,
(3) calculating the result data sets within the time span, wherein those result data
sets of which the data underlying the calculation have a minor probability of being
changed are calculated prior to those result data sets of which the data underlying
the calculation have a higher probability of being changed,
(4) storing the result data sets,
(5) detecting, for each result data set, shortly prior to the end of the period whether
the data underlying the calculation of the result data set were changed after the
calculation of the result data set, and possibly calculating a correction, in particular

performing a recalculation, for the respective result data set.

2. The data processing method according to claim 1, wherein the data
underlying the calculation are comprised in groups, wherein for a group of data the
substantially equal probability of a change was determined in advance, in particular

in advance for several time spans.
3. The data processing method according to any of the preceding claims,
characterized in that the probability of a change of the data underlying the

calculation of a result data set is determined on the basis of statistical values.

4, The data processing method according to any of the preceding claims,



recal cul ation of the result data set, are marked. 7. The data processing

nmet hod according to any of the preceding clains, characterized in that the
data processings are cal cul ati ons and booki ngs of a bank. 8. The data
processi ng net hod according to any of the preceding clainms, characterized
in that, during the calculation, the regult data sets are nmarked with the
time stanp of the calculation. 9. A conputer programw th program code neans
for performng the nethod steps indicated in any of the preceding clains if
t he progr agharactesizerliirethad thearesttirgaia eets are.staﬂemenbmplwicesﬂngaboqriags and/or

pr ogram code ns, .acco 0, cl ai. sai d conputer program being stored
on a corrpu?qlﬂ'rg? 388589%agﬁ@r%§£0fn%8?ﬂ

5. The data processing method according to any of the preceding claims,
characterized in that those data underling the calculation of a result data set are
marked that have been changed after the calculation of the respective result data

sets.

6. The data processing method according to any of the preceding claims,
characterized in that, after the calculation of a result data set, newly added data
that have to be taken into consideration for the correction, in particular the

recalculation of the result data set, are marked.

7. The data processing method according to any of the preceding claims,
characterized in that the data processings are calculations and bookings of a
bank.

8. The data processing method according to any of the preceding claims,
characterized in that, during the calculation, the result data sets are marked with

the time stamp of the calculation.

9. A computer program with program code means for performing the method
steps indicated in any of the preceding claims if the program is executed on a
computer.

10. The computer program with program code means according to claim 9,

said computer program being stored on a computer-readable storage medium





