5Dat a Processing Method The invention relates to a data processing
method for a time-optirnized cal culation of a |arge 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 mai nframe conputer systems of large -
enterprises. Such data accruing regularly in large ampunts wl|
occur, for instance, when, in the course of a business day, the data
of transactions that have taken 15 pl dce have been col |l ected. At the
end of a business day; these data are processed in a so-called end of
day processing. The infornation accruing during the individual

busi ness processes is collected in the fields of data sets that are-:
stored in files. 20 The processing of such a fil.e may, for .instance,
be the performance of the booking 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

icollected and the files are created. Instead, the files are

transferred to a central .conputer for processing, where the fires

"t hat hgve been created in Marpy té'%éc%s@%fﬁe%d are col |l ected and

processed centrally. In these centr t he correspondi ng
accounts of the parti-es participating in a busi ness process are al so

" kept, so 5 that all. the data pertaining to the business processes are
~nmerged at one central poi nt in the central system-

’ . N . . ’ ’ ' ) - : .
The invention relates to a data process_ing method for a t_ime-opt.imized calculation

of a large number of result data sets at the end ofa period.
10 | |
| From prior art it is known that, at partlcular times of the day. large amounts of data
_have to be processed regularly on mainframe computer systems of large enter-
prises. Such data a_ccrumg regu;arly in large amounts will QCC_ur, for :nstance,.
‘when, in the course of a business day, the data of tr’an;s,actionsg that have taken
15 blace have beén col!eqted. At the end of a business day, thé;s'ga data are proc-

essed in a sd-ca{!ed end of day processing.

The-linfo'r'mation éc_cruing during the inciividual business processes is c;ollécted in
the flelds of data sets that are stored in files.
20 |
The processing of such a file rﬁay, for instance, be the perfoﬁnénce of. the book-
ing prooessés necessary for the business procesé, or the admiinistration of a data
- stock, which have td be processed by a furthér system. Prlo'c'es_sing usuélly does’

not or not' exclusively take place on the computers on which th'e data are collected



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 sanme business day. Therefore, the files are
transferred to and processed in the central conputer at such an early
time that a processing of the data on the sane day is guaranteed. The
result of this is that the data are tgansferred to the central system
not before the end of a day and that the central systemhas to
process the data by the end of the day. The proc- is essing
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particul ar _periads, for instance he end of a 20 nonth, a quarter,
or a year?repcé’lu?‘ﬁg@lagp WPﬁ%ﬁsegr?SE@@’r ﬁ{bg‘.eﬁﬁ\@n%@ st g srucHPduch
mai nf r.anme cor‘rEut r.systens to establish e.g, financial statenents for
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for instance, a nonthly financial statement has to be established at
the erid dhatalhthet data pedeinéa tp edustess prcasssmanesmpeged atorisecentral
established at the end of a quarter, and, at -the :
point in the central system.

itis 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, particular

10 - <booking‘processes are terminated on-the same business day. Therefore, the flles
are transferred to and processed in the central computer at such an early t'ime

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 insténce, the recording of business processes as a booking
. process into an account, or the recording of a {ransaction 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 fo establish e.g. financial statements for the
period of time that is just ending. For reg'uiar current accounts, for instance, a
monthly financial statement has to be esfab(ished at the end of a month, quarterly

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



3 end of a year, the respective annual financial statenent
additionally has to be established 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 nodul es avail abl e
on the mai nfrane conputer systemare started. These soft- 5 ware
nodul es gal cul ate, for instance, first of all the medium bal ance of a
savi hgs account for the ending periog 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 cal cul ated. Likemﬁse
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. software nodul es running there.. The booking of these transactions
that ar eMpgHies Avaliolle amibenERRTTaRR COBPYER éyst%wsqr@n%taft@@ These, saffow-

- 15 ever, identical to the booking of the transactions supplied to the
 syst efn f wera Botera salsrlate, onapEBEMdstf all ke nudivne brlanae 6F msavings . At
. the end of such a period, the ampunt of data accruing daily thus has
' to be pracsoustiedhe éndingpedne shaawdto détérating, saspee fuinotio theéreofa tredfeeal | ed
. end of day processing, 20 and, on the other hand, the financi al

st at ementrat afe dues Bynhsaendf thbdntierdet nomberisy the inferédte fornble afveh period
respective periods have to be established, which are referred to as

- end of napt alcidte@nidkebiseua filirther %M@m@ﬂui&%&erﬁf ek o) fﬁgtancé/\"tﬁdﬂ
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: cannot be performed i ndependently of each other. Al the results,
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transactions that are generated by the mainframe computer system itself is, how-
15 ever, identical to the booking of the fransaciions supplied fo the system from out-

- side and is performed by the same software modules.

At the end of such a period, thé ambunt 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.



to If the end of nonth, end of quarter, or end of year processing
starts before the end of day processing has been term nated, there
wll be the risk that, for instance, a business process for an
account is booked only after the cal cul ation of the end of nonth, 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 nonth,
end of quarter, or end of year procedsing 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 niithrespsud toothegnarof d2§ presgssing aad the efd yfemonthy end skqugter,idr
woul d be possible to start the end of nonth, end of quarter, or end

of year @h@@?@éﬂ&o@&ﬁngm&haﬁ e benbied tHARYhaY G ibadhdismbe Site-
t erm nat ed. his mght result in that the end of nonth, end of
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end of t ast day of the ending period and thus can, due t
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time-optimzed cal cul ation of a |arge num
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 caléu!ation 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, .endrof

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

To ensure tﬁat 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 progessing, it would be possible $o start the end of month, end

of quarter, or end .of year processing only when the end of day processing has

heen terminated.



ber of result 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
nmet hod conprises at |east the followng steps: (1) determning a
time span for which the underlying data are to be taken into
consi derati on, (2) detecting, for each result data set, the
probability that the data underlyingshe calculation of the

respective result data set are changed between the cal cul ati on 20 of
the result data set and the end of the period,
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end of the réspective period.

‘[t is an object of the invention to provide a method that enables the timely estab-

10

15

20

lishing of the financial statements required at the end of such a period by taking

into consideration ali 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
the data processing method comprises at least the following steps:

(1) determining a time span for which the underlying data are tb 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
of the resulf data set and the end of the periad,

(8) caleulating the result data sets within the ime span, wherein those resuilt 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,

(3) calculating the



At the beginning of the procedure, the tine span required for
perform ng the subsequent nethod steps may be determ ned. On the one

:hand, it serves to determne the starting point for the cal culation

‘of the result data sets. On the other 10 hand, it predetermines the

maxi numtinme to be taken into consideration in the next method step.
The tinme span determined is, according to experience, short vis--vis

i the ending period and ends at the sang tinme therewith. Typically,
:such a tinme span has the length of sonme days and is assessed by neans
. of experience values. 15°'In the second nethod step, there is

ideterm ”eglggtogﬁg%@i'é%uﬁﬂgfaoéet% he fact that the data on which the
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resu ata set has to be based will undergo a
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~and wll, in practice, frequently have to be assessed by nmeans of .
- exper i Enckariediargrerforpinga faralcuiqtion fart 1bp resnestiveraghlt daistset s are
“cal culated by processing of the data. The processing starts with the
. beginning of the tine span and ends shortly before the end of the

time span. At the time of calculation of the result data set, all the

- dat a avai Maibkdepmminghdfsthe esadetiudathe tee spae reqlired fompearfarmitg tersabt on.

The result data set 5 thus remains correct as |long as the data

- under | yi ngaqueat metimd stepe mayeraieaterminbdngadhe The tandpitsiehiesyto afster-
. change of 'the data after the tine of processing as determned in the

first netheg skegatthgspoiisr imslcalatiatort bty alahiddt Yetsmom thhblar t he
cresult data set remains correct until the end of the period. Only
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" period haanbeen

e span %gQ iﬂ%’ Feg\gth of some days and is assessed by means of experience
values.
15
In the second metﬁod 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
{0 -a high extent dependent on the type of the underlying data itself and will, in

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



15 i.e. for the underlying data of which a | ow probability of a
change was determ ned. Result data sets for the cal cul ation of which
data have to be taken as a basis for which a high probability of a
change was determ ned after the tine of calculation of the result

- data set will be calculated correspondingly later, i.e. with a ninor
~interval to the end of the period, so that these result data sets
will, with high prob- 20ability; not have to be corrected, either. In

: the fourth nmethod step, the result data sets that have been
~determned this way prior to the end of the period are stored. 8 The
; fifth method step is perforned as close as possible to the end of the
| period. Inmthelihisd stephihd reduifpata sels aea aafcolatbdyairbesssiripoidtat aata. The

t underlying the calculation of a result data set have been changed

. since thgrogassing atarie Wit the beginamal of thatimesshn shdGihde sHBRIISfRaVhoe a
~ change of i ndi vidual data that have already been taken 5 into
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data may have been added. such a change of the underiying data is
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enbodi nents will be described by neans of an application fromthe
10 ticular, new data that have to 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 prqbability of a change wa‘s‘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. SO -

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

~ prior to the end of the period are stored.



20 bank sector.-The drawi ng shows: Figure la section froma bank
application Figure 2a sinplified tinme diagramfor calculating the
result data sets 9 Figure 1 shows a schematically illustrated
section of a bank's data processing. This data processing consists
of the processing of the data that the bank applications 1 supply to
a centralconmputer 2 every day, with the data flow being symbolized
by the arrow 3. These data are inforngati on about the business
processes 5 perforned on this business day and may be information
about counter business, stock market transactions, paynent

transact i Disfiftth FRESRCSTPNS ppfsiwdRsclate as Eagéﬂbl@! t8RBESAH of Ble period.
t el ebanki ng transactions perfornmed by PC. ‘All this infornmation 1Is

first of mlthisGRdthessep ioR éxﬁﬁ\imﬁéheﬁtﬂ%ﬁrae&no%ﬁgﬁlg thé esﬁﬁéﬁﬂ} %ae f‘

so-cal | ed booki ng preparation 4. Subsequently, ata are

processediyi Uil Sarnae 584 \é‘ﬁéﬁ;gg?‘ggﬁéégie LAl rfa‘oiaihgéﬁfsﬂﬁ dalls % nee,

prepared in a not Il lustrated, accounti ng er process
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for booking into the account, The statenent per the end of a period
on an acc¥lgnaly galcylted RRsUbedatasrbip Ohangar porreet asbRicagsclisecisrrarng
in this period, including the pricing bookings, have been booked into
t he accougtmedyiieppiticeiang reeRieilalipn is perfomeed by whishdheichgngseef the datay i n
turn agai n depend on the "normal" bookings occur- 20ring-during the
period. Thiéakendntessensigerstionhe data that are supplied to the central
system 2 every day

10
The data processing method according to the invention thus enables the rectifica-
tion of thelcalculaﬁon of thellarge number of result data sets occurring at the end
of a period, and it will be ensured at the same time that the restilt 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 'devetoping 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

Figufe 2 a simplified time diagram for caiculating the result data sets



may only be perforned in the eveni ng when the business processes or
transac- tions, respectively, have been perfornmed and the
correspondi ng data have been 10 transmtted to the central conputer
system 2 on which the accounts are centrally adm ni stered. For the.
processi ng of these data there exists the instruction that they have

to be booked on the sane day or have to be entered in the appropriate

dat abases "busi nesses", "positions", gespectively. On the one hand, -
t he respective 5 bookings will thus take place on the sane day, so
that all balances are up to date on the follow ng day, on the
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would lead to a data congestion in a chain. Since, due to
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predeterm ned order has to be kept pdur| ng“the processing and
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noohox. _cioe Py R ARY 3 2855 g uf U PRTAR AuB L LR fusties? aridtared on
to the data to be processed every day,, further, data processin
hocr uds. dterpiied RatR SERRERe ok ey ST iamion Zraub SN pihess.
nonth, a quarter, .or a year, for instance, statements for the
account’s $9cKs Barleh straseicdonsuaymeRt Mlensretisnsmiansastions peffarmest @b ng
by the termaccount, have to be calculated. It is stipulated by |aw
that al | caghdispenselcobtaigkankigdransagions detfosrediby Rte Adbisdnformatiorear .
20 The cal cul ation of these statenments for the accounts partially
t akes pl dedirstiof [lltdndlected 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 fllustrated, so- -
called accounting feeder process for the further processirig by the subsequent
processes. In the further processing, the information re the individual transactions
performed is, for instance, eniered in the tables “businesses/iransactions” 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 hooked into the account. The pricing bookings for the

corresponding period may in tum agdain 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



sof tware nodul es that are used during the processing of the data that
are trans- ferred to the mainfrane conputer system 2 fromthe bank
applications 1 every 11 day. Thus, the bank charges due for the
account managenent at the end of a period are, for instance,

cal cul ated by the pricing software nodul e 6. These statenents, on the
one hand, require that the calculation has to be ternm nated by the
end of a period. On the other hand, glyl the transactions perforned
for this account by the end of the period have to be taken into

consi deration when cal cul ating the respective statenent.

Consequen ; C i f ‘ t h be
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steps of such _a calculation phat haye ta be perforned. Thus, the -
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- subsequently cal cul ated at the end of the respective period. 15 At
“the end oo vill Buisi take Plage gadbe sane dav srethet alh baleneasergaindotdeate

- have to be cal cul ated every day, the cal cul ations of the account

© st at emrent @ thedsliavdne day, aethgatheshand, thatvoldectinn|df ldrgerarfieunte df datads
result data sets in the following. 20 - In the case of an exenplary
- bi g bank, awfgadowhichovailt ll¢éazhiood daia-aoaigbstebry iokes claainr Siecatduehte thadxof a
- year by the statenents to be calcul ated, so that the | oad generated
. by the caikiing dtpaniepticshimetweslthe daiividied Focasiestepsiea ippsddiemntnédad
1 of an end of day processing.

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

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

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

of a big bank, approx. oné 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 p_eriods. 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
taw that all customer accounts have to be settled at the end of the yéaf.

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

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



12 For processing this load within one day, considerably nore

cal cul ati ng performance woul d thus have to be reserved, which would
be used to capacity at the end of a period only, but would remain
unused for the far largest part of the tinme. This would not be
economcal. In practice, the problemis, however, also aggravated by
5 the fact that the calculations to be perforned for. the statenents
as well as the processing of the daily data relate to the sane
accounts and partially have to be perfornmed by the software nodul es
that are also used in the scope of an end of day processing.

ConsequerfalyyThid) hecpdridbiidetdu fof iR sdcaliRTRAhSy<rReHIG tHREarfkPHrsd par ed
isolated fromthe processing of the daily data.” 10 A straightening

out of thj i i teps of the
hiod dré T8¢ rﬁéﬁﬁg@,r@alcﬁla@&i; 5* ggéprm&gfﬁ]om%r@ﬁfohefé q?i p

data processing nethod as sugges In“the first nethod step, the

time span that is required for the result data sets to be cal cul ated
in the scope of the ending period will be determ ned. This tine span

15 end i : j d ' . t
ot at oot 0ecy Saerifiteyin WEofiy a8, REl bt WRE b IRATRA B betarnr

tl ty .l i i I S| th | l.ati f th t
ot at oent A s B BaaeBpedR s vier ook gl ot Rk sgreron R e
ithint i t. whi ch I | at i f th ( t stat t
has to baTSParEh HHOBEc BP et T5ye(Rda kgt Mo LoDEcEIAG isan.
In practice, this time 20 span- can be determ ned as a product from
t he nunbéricglatiag dorresnachye steraenty Gapseganty aihedcalpdation of skeh an
required for each calculation, with the tine required for the

cal cul at aeectht stateraertidinst todrenpeifarmed s dieseans pegsihle éo e acilalengirofan

estimated value. 13 The determnation of the probability of a change
of the déheapentdeWith siupchtanealcalbtien at & stadementtthereswe pasiwite o drosteps i s
based on that, according to experience, few transactions take place
on aibar ¢y shttreedaily admeuiag danstctionwiatae dspetaldnyict risotwaert iton stdpavef t o
be booked into a small share of the accounts only Thus, on savings
'such a calculation that have fo be performed.. Thus, the amount. of the interests to
“be booked for a.balance and the bank charges have 1o be calculated, for insfance,
before 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 fo 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 miilion 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.



5 accounts fromwhich no direct transfers to other accounts or no
stock market transactions are possible, for instance, and on which

there is a conparatively small balance, there will be very few
transactions. Wth an increasing bal ance, however, the nunber of
transactions will, according to experience, increase. Furthernore,

wi th accounts that are kept as so-called current accounts, but are
not 10 used for the so-called paynmeniztransactions, a somevx/nat hi gher
nunber of transactions will have to be expected. In this case, there
may al so be differentiated whether or not a credit card was issued

for an. aggpuhdcesting 'i‘lﬁls%&ﬁwthﬁ\aér% way do%§1H§n%bf)Pﬁ10?é‘ D AR ﬁgsc pefi
fewer transactions will have to be expect ed. acount

movenent $nEhghufaNss F)Qvegﬁa t%%%%ﬁ/eﬁt whith vrRREl 19 Vé} g%cpmééﬁ mbé! thedfig 15

cording to experience r accounts from aLmelng. o
he ; he Thus,
her s or & RRBBASCHANFuld FANERKIL B R o B AR

f h t f
roverent S0 ik PRERGH c%bi*ﬂsrq%ﬂa%' S P B frderdiatoe alavrRIBa be
d f | i f t whi ch f t t
et uably Ve fet ek e e ublBRE REbe Ghrorriet fled GleiReniage i 23%& Sthe
possibilities avaj { n‘%aé c{:a[tnal lé Here are accounts on whic
accor di n@fct"@s%&%é Rerriadly ipdie same aceoyis @861{%’6{'9{"&@@9’%‘? heeven
at the end of a nonth and thus at the end of a period. 14 For sone

types of Paredisst Ry hedsaftware siaduisotipkarsialec ugrshin thelssepe of Re end of

probabil- ity of a change shortly prior to the end of a period is
t hus ver yay pitdessingeCenssauentlvtthe calgylatiom o ther statemenite gsnndtibe edrso
have to be booked on the |ast day of the pe-

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 proéessing 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 p_erformed 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 {ime span. In practice, this time
20 - span-can be determined as a product-from the number of account statements o
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.



snod with very high probability. For determ ning the probability that
transacti ons have to be booked for an account after the cal cul ation
of the statenent and that thus the data on which the cal cula- 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 nentioned by
way of exanple may, on the one hand, be referred to. On the other
hand, the statistics of the transacﬁ@bn in the past may al so be
referred to for ‘an account and may be eval uated exactly

mat hematically, so that the probability can be determ ned

 r eSpeobi et 4PRe SroldiRRSPR DN ofthe B! MR RS,
the fol | Qw Laure . t he, end of period be_ .t he
poi nt i nigﬁr%gngﬁ(% E%%r@ rﬁ%thgﬁ%{'lefplgrjébg%egfﬁ%&\agiaﬁggrd{rwgto_ex%n%ec[ﬁwat i on
of the result.data sets, i.e. of-the ount statenents, has to be
per e RIS RRS B &ty shoie, AORS Pabets siiiars bl Banshot he
period, i.e. t = To the t {%ma span, 10 required for the cal cul ati on of
al | st atioRsheye tg bg bogked iptasa smal) gharef the agaountsRNIGTRMG: emSEngfi des
with the end of the period 9, is calculated in advance. Let the ‘
| engtsh cAccopwetstiTare véheih nRetlieechdrapsiges & other meaewnts eor ichstack mparkglan
will be 15 '
transactions are possible, for instance, and on which there is a comparatively
small balance, there will be very few transactions. With an increasing balance,
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 aiso 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 thét 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 fransactions, - -
but on which few transactions actually take place since the account holders do not
- make use of the possibifities 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.



an estimated val ue which includes the quantity of the avail able data
stock, the statistics about the duration of such end of.- nonth, end of
quarter, or end of year processings in the past, and a safety factor.
The cal culation of the result data sets thus starts at the | atest at
the beginning of the tinme span, i.e. on the day t = To- n. 5
Subsequently, for all accounts for which such result data sets have
to be calculated, the respective probhbility is calculated for the
fact that the data underlying the calculation of the result data sets
will change in the time span between the respective cal culation 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

account . Fbt sd1as typeshst abadifits bR Rreeil §80ss bratchithdidiss th roﬁagitﬂz

bet ween the respective cal culation of a statenent or a result

set, respeet h\Whhige §ﬁt§Hl% Bﬁonet%CtthenHQﬁ.aﬁﬁr?oﬁqs B %ﬁl?ﬁ WherblS fort e
result data sets are not cal culated si taneousl y,” but 'succéssively.
- The det epffi.p ' ‘ ' ' Iy, I a.sets 15 can be
calcul at oy TE rERRRid WA A flDo e KR IR AT BT R 3E
- etc., .fof. Wi ( iljty of a change of the data on which the
cal cu?at f'%wtg'%mgﬁé%g%gh' 4s to be determ ned. The results '
calculated prior to the end of the period will remain correct as |ong
. as 20 the data underlying the calcul ation remai n unchanged. Thus, the
. determ ngd pr.obabj | i of a change of the data under|ying the
- cal cul at FBfnf?%?ma“@Bé'%’%H&?@g\}!}yﬂﬁaﬁgﬁ%%@w@vgﬁ%Babpka@ffWﬂ [RCoPHNE h
the statepent cal culated is no |longer correct at the end of the
period 9aiteriige calcylasion gf the statemsit and fhat dhs theslaka o athichstee salstite-
cal cul ated. Advant ageously, those resul't data sets to be cal cul ated
are cqnp?@%@ﬁthedeﬁ@gﬁ'ﬁ@ gfit dape o beissed withehanaesaltar the poit in iwedne
probability of change has been determ ned, so that such a group of
resulld divecaiedationathelwiteria bet bavedbéan mestioned ienvayanicexamyse imaypoe 5
programrun, a so-called batch run. The cal cul ation of the result
dat a set thesdneriandabe réferrbe p. 1O the aifiertHaed| e ptatistiveoste tentada.in 10b,
of the time span 10. In practice, for reasons of practicability,

- as many fieosis nedy aies Wd reléét &LIcy A ScdoRhTBAY Aayt BE elvERBteIPSRCHRY
*usefully be subdivided into segnents, wherein every segnent may, f

- i nst ancemafiRnRitRalia%o th tHa ProtsiRNint 8 bé QBterPed ire¥hddil of iR typ®

or

' span

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. ofthe account statements, has to be per-- ..
formed with some interval prior o 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 resuit 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



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 whi.ch the smallest probability of change has been determ ned
and that will, consequently, be correct with the utnost probability
even at ‘the end of the period 9. Those result data sets for the
underlyi hg data of which a high probability of change has been
determined will 15 correspondingly bBé cal cul ated at the end of the
time span, and thus with a small interval fromthe end of the period.
This order during the calculation of the result data sets ensures
that a | awestmstedmnaiie whith inelsides titataastity of whd kvailablcoogarsteek, rret
due to changes of the underlying data after their cal culation and
prior t ostafieticendoof thehdtiratiani afdsuck @nBuwfirgnth,hendcel @il prendfl oftye@r
result data sets it nust further be ensured that the cal cul ation

basi s i sprocdssignoest past] &1 4 Bafsty fab®r. TNd cdiifaiRAdf thae8lRakta sets

variables to be taken into consideration during the calculation, such

as thosethi:@étaha%tt}%-ﬁtésaétitﬁ@b@{;inhﬁa@!ﬁf%@ﬁrﬁﬁ%paﬁ,%. @?frféadalﬁ% rLging,

t hus nust no |onger be changed aftér 17 the calculation o e
st at nt. It nust al so be guaranteed that a transaction is not
booked exactly at that point in tine at which the result data set,

i.e. th it ¢ r AN, over | appi of
the two SAFEHRARY, i at ARpGH 0 Prloh s il BEECH SR ssl piF oo PO Rl
account s bpok I N. .of .the dail roc: bessjng of . ‘
t ransactl%%ﬂ' ﬁ‘%t %gp%{};[v%{bﬁgfa%ﬁ&f fsscq{%@atieﬁg h@g%a?fﬁh?h@eégt%tmg?rﬂy&g of
the resylt data,.set,  i.e. qof the stafenent.  |n the next nethod step,
the 1 oot ot BUgEL the Fsiftdete Sefy SMvelings & Siko e SPANtheiweem e
provi sions provided therefor. This neans that the result data sets
are booKEPERYVE falsulatian oF sdasiikdaipiset apd theactualersk ofithe neeipdoBuch n
order to take into consideration that the calculation of the
st at BherfNapRges Beyrhesaty king af Basingss prasesses dhatfveere warried e fosamade
between the booking date and the value date, so that, for instance,
t he i nt exodst dt hag fa he taken inter censidevatiogsthat theuine apanshétgkeatthd réy t he
end of the period and are al ready booked, but the val uing takes place
at the empdctbfe ¢dbeulptemi afca statement or a resuit data set, respectively, and the end
of the .period are different since the result data sets are not calculated simultane-
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, efc.,
for which the probability of a change of the data on which the calculation is to be
based has to be determined.
The results calcﬁlated prior fo the end of the period will remain correct as Iohg as
20 the data underlying the calculation remain. unchanged. Thus, the determined .
prohability 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.-



15 In the last nmethod step it will be determ ned whether the data
underlying the calculation of the result data sets have actually been
changed after the calculation of the respective result data set. This
met hod step is typically perforned shortly before the end of the
period and ideally when all the transactions of the |ast day prior 20
to the end of the period have been booked, so that a further change
of the data is excluded. 18 performed for every result data set.
The net hod may advant ageously be desi gned such that all the
transactions that are booked for an account after the point in time

of the arihitheptalrédnethbe uhed,i the rebult- Batd 8sw! dred@lidStel. ﬂﬂ@%nt'%g{)kous&
e.

addition to the booking into the account, witten into a ta
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this day have been booked for the respective accoun
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: adapt ed TI'O iflself Eer{or mqur, icular actions in a database table in
the case "S% TBEFFASElY 8t Prachqabiy, as manyoreups ofresulidipta sels are fammedds
- then, by

: mafms of this t‘a%bk’gﬁ be easier to determ ne for which
~account ShetiBREHRE mA Bgeiulysde sdhdividedhindo segmentsawhereth euery segraent
which result data sets would have to be recalculated or to be

- cor r ect edaYs EYjeyensge bg onpslayhen eraindag 168, t0thil§c bamithintthe: tiset spain

i exam nation is perfornmed in accordance with a third variant. After
~all tlRe rl@agroupaf esvltdetarmeteisibescalallateliainesd dohl, Atst of Sibthose result

* transactions of this day have been processed on the |ast day of the

endi ng peataozits areccaldutatee fut tid undotlyfmgatas of Aoichame srﬁ@ﬂeb,e?fbbabiuty of
term nated, a software nodule is started which perfornms-the

exam nat changmnbiag begyeeemainee cadatbekiloBodeqReRifs 5letco%btawﬁﬁtth§ -t he
exam nation reveals a change of the data underl'ying the cal culation

of the reamst probabiityselven dhMessid vRihe PRl & PRE MBSt H2a KRS or the

account, by neans of a table in which all transactions are store
whet her LhdéHAty tasoflaiien ReRgh ResteRRlit} 8F chii%yd REPBELS YBteRRiRd ki
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 o the
end of the period.
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 fo

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



19 after the respectively pertinent first result data set has been
cal cul ated. The table contains at |least all the transactions of the
ending period, i.e. it is not only kept during the tinme span of the
calculation of the result data sets. 5If it is determned for .a
result data set that it is no |onger correct due to a change of the
data underlying the cal culation, a correction in which the changes of

the data are taken into consi derat|0q7vm Il be calculated. Such
correction of a result data set nay advantageously be perforned such
that, first of all, the result data set that is no longer valid is

cet ‘T oane Srluiatin BRI Saldhent, f myst AR M Harine8y R@a%eﬁﬁres o™ *
hnd o kag! PSRy of it bERH Y fmﬂ%@wﬁ@h %%?%wﬁa Gt AP Gl
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for the accounighol d in the case of such correction of a result

dat a Set SS%Re OLHABEAQ ‘8'& datas Qrt thabit is ratinglydeddn thiecalewatidi afithe Inesult

account, it is, however, marked invalid and thus obtains a mark-
data set, i.e. of the statement.

In the next method step, the result data sels calculated this way are stored in the
final provisions provided therefor. This means that the result data sets are bo'oked
10 into the apcOunts 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 bqoking 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.
s . :
In the last method step it will be determined whether the data underlying the cal-
culation of the result data sets have actually been changed after the calculation of
the respective result data-set. This method step is typically pérf_ormed shortly be-
fare 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



.- 20 ing with the neaning that this result data set nust not be
i ndicated to the-account holder. Applications via which the account
hol der may see the bookings into his-account, for instance a software
nodul e operating an account statenent printer, or an Internet server
via which the account hol der, accesses its account by 20

t el ebanki'ng, may recognize fromthis marking that the result data
is not to be indicated. The data proggssing nethod as suggested thus
enables the anticipation in tinme of 5 the calculation of the:resu
data sets while it is ensured that all transactions that will sti

take pl agerioftbéd for e dsE détQ@e’Q%b%tﬁ@d’ﬁa?%@@aﬁt?#ﬁ/hsﬁ&ﬁé;d%ﬂgdned

consideration. By the determ nation of the probabi
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aft %ﬁe‘&gnsactions of this day have been booked for the respective accounts, the

table thus will contain all the transactions that have changed the data underlying

the calculations. One possibility of puiting this into practice is, for instance, to cor-

respondingly ch_ange the software modules that book the transactions for the re-
spective account, so that they write the data necessary for a correction of the
statement that has already been calculated into the table. Altematively, 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
table 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-
rection has to be carried out, i.e. which result data sets would have to be recalcu-
lated dr 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
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
médule examines for each account, by means of a table in which all transactions

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

set
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21 The invention clainied is: 1. A data processing nethod

I npl emented in at | east one conputer for the tinme-optim zed
calculation of a large num ber of result 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, wherein the at |east one conputer

com .prises a menory for storing computer executable instructions and
a processing core for accessing the denory and execut- ing the
conput er executable instructions, and wherein the data processing

met hod conprises at |east the follow ng steps:
after the respectively pertinent first resuit data set has been calculated. The table

.contains at least all the transactions of the ending period, i.e. it is not only kept

during the time span of the calculation of the result data sets.

5 [fitis determined for.a result data set that it is.no longer correct due to a change
of the data underlying the calculaﬂon, a correction in which the changes of the
data are taken into consideration will be calculated. Such correction of a resuit .
data set may advantageously be performed such that, first .of all, the result data
set that is no longer valid is cancelled, i.e. is marked invaiid.ASubsequently, a new
10  result data set is calculated on the basis of all the data of the period. This has the
advantage that the resuit 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
" set.

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 intd 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



(1) determning, by the at |east one conputer, a tine span for which
t he underlying data are to be taken into consideration, (2)
detecting, by the at |east one conputer, for each restilt data set,
the probability that the data underlying the cal culation of the
respective result data set are changed between the cal cul ation of the
resuylt data set and the end of the period, (3) calculating, by the at
| east one conputer, the result data“sets within the tine span,
wherein those result data sets of which the data underlying the

cal cul atj on hagve a m nor Pr%babiLit of being changed til| the end of
the peri§$PRPENGINEY IRROGAZ8 AR thig nariag thal g rosydtidata sells ot ibeh

t he data underlying the cal cul ati on have a higher probability of
bei ng chiBfliga®dti || the end of the period to mninize the total
calculating |oad for the at |east one conputer, (4) storing, by the
at | east one conputer, the result data sets,

The data processing method as suggested thus enables the anticipation in time of
5AmememWMwmwmma%&Mmﬁ&wwmﬁMMMmmmmmma
will still take place until the end.of the period have been taken into consideration.
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 fo 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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detecting, by the at |east one conputer, for each result data
gg%, shortlygprigr to the end of the period whether the datad Ctor
underlyingthe calculation of the result data set were chan?e a
the calculation of the result data seg1 and possibly cal cu ﬁtlng a
correction, in particular performng recal cul ati on, forhtde
respective result data set. 2. The data processing nmet ? y e
according to claiml1l, wherein the data undelying the cal cul ation

[ [ | f data the substantially

comprised in groups, whgrgldhfoh,@.group of d: !

equal pr Obabl lity of al.C,iaﬁg oS %Lt%{)mbn ednelntréd?lgz\;l{r?e%gtgfnala_{]a

particul ar in advanceofBheSEVEL fhebit ]Zésacﬁ %'T&Ctné:v 2 ata
gﬁul ation of a

1
processi ng met hod aceey gt Rghit Syl efd! A ihe ent o%ljag exﬁ . J‘Sre'ni
probability of a chargeufontifigs Qiahltqg:? an beXhar ELE p -tfltJJat f val ues
result data set is d@h&ﬁfﬁh@%g‘icﬂﬂwﬁ Ein l?l?eselﬁeag} on® o6 p%erlcgrtn- in the '
4. Die data processi pgseiRmnROdyaGGRNEIE AhphRr GEahiMekns Y onsgl i t s
correction, in parti etd &frobddgnd REAbCIEALLOMe MemBry 63 Hi yroat ahsg ’
not visible on the oufgsthelecmpie? exechiablE @b, Bh %@r’éiur}’g%mt 0 e
according to clai m ldatelparcasingriatRid éopkisdtar kg f1.8SHhdwi g tha se;sO? .
statenment or cl osi ngstemoki ngs and/ or “char ge booki ngs at e en
peri od. (1) determining, by the at least one computer, a time span
for which the underlying data are to be taken into con-
sideration,
(2) detecting, by the at least one computer, for each result
data set, the probability that the data underlying the
calculation of the respective result data set are changed
between the calculation of the result data set and the end
of the period, .
(3) calculating, by the at least one com puter, 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 till the end of the
period are calculated prior to those result data sets of
which the data underlying the calculation have a hi gher
probability of being changed till thé end of the period to
minimize the total calculating load for the at least one
computer,
(4) storing, by the atleast one computer, the result data sets,
(5) detecting, by the at least one computer, for each result
data set, shortly prior to the end of the period whether the
dataunderlying the calculation of the result data set were
changed after the calculation of the result data set, and
possibly calculating a correction, in particular perform-
ing a recalculation, for the respective result data set.
2. The data processing method according to claim 1,
wherein the data nndeffying the calculation are comprised in
groups, wherein for a group of data the substantially equal
probability of a change was determined in advance, in par-
ticular in advance for several time spans.
3. The data processing method according to claim 1, char-
acterized in that the probability of a change of the data under-
lying the calculation of a result data set is determined on the
basis of statistical values.
4. The data processing method according to claim 1,
wherein the correction, in particular the recalculation of a
result data set, is not visible on the outside.



6. The data processing nethod according to claim1l, characterized in
that those data underlying the calculation of a result data set are
mar ked that have been changed after the cal cul ation of the respective
result data sets. 7. The data proc ?Si ng met hod according to claim
1, characterized in that, after the cafculation of a result data set,
new y added data that have to be taken into consideration for the
correction, in particular the recalculation of the result data set,
are marked. 8. The data processing nethod according to claiml,
characterized in that 5tHe ddapzcpsiog osthirtgsoding ieddioul etei-ons and

booki ngs of a bank. acteriged it daresulpdasressingatieuhottlaigor di ng to
claim1, characteri Zogkipgs anp/ar chaggbpokipss Reheatdofip attiodn, the resul t

data sets are marked Wi th§ detR@rocissas e ﬁ‘?)afé?fdlﬂa@ Jaimduthari on. 10. A
non-transitory corrpLﬂCE?F‘z"rde‘&&l%FI@S“tﬁﬁﬁ wideryng the iﬂléﬁfaexecut abl e
instructions for perFdt < r?j’&t"%te"gglé‘c‘ ¥ Pfﬁ’ sl ement ed i n
at | east one corrputecra”ﬂ‘1 ?‘mtcﬁ etrf’sﬁ‘éc" ’E"F ‘éal |on of a large
nunber of result data sze acéor gf"d’s “(?»h F&in the

cal cul ation is based ﬁ g dd;} ﬁla ot ob er(‘] % %o the end of

h i od, wh i : 1
e period. wherel &egqn?%a%%me Jﬁ’é‘%’ioim sp‘é%at?oﬁm}ﬂ(:h -

, ai
underlying data are ‘t§" @dxt &sglﬁmetﬁ&[&&& h oc%i 1{dhlydetect | ng, by
the at |east one conpuliff.in MR 1RAGH ir Pec%]cﬁﬁ ionsLa}§ Probability.
t hat the data under Ibgbkqlggstohgbeg@ cul ation he respective result
data set are changed $ghuesn IB&@M@h&hH@ﬁtzéd?mngoc‘aﬂﬁlr&%lt data set
and the end of the Q&éﬂl&dmtlﬂ%,)duﬁlﬁllﬁdﬂdﬁtllldﬂgh hP¥siiNBLads keast one
conputer, the resul txnaﬁ&ﬂ&ntﬁﬁe&m\/ﬂq'lfhlﬂbfﬁﬂ&Qalt:hl%nSpan wherein those
result data sets of i 8hohhendatacdiprler kot hbeus ke ati on have a
m nor probability otoleiddgxetiabigastnidibhs bherfontn®i ddthsoperi od are

cal cul ated prior tocdéskiogmethasinlplen@datainzeless: e cahpedy foige dat a

underl yi ng the cal ctimabpnizétheateuhatibn ghelargp hohbdiof résylt @fta bei ng changed
till the end of t hesqgisatihoendaaperivdnwiresii thecdlatasibn & ahsedibrat i ng | oad for
t he conputer, (4) stlae ihaycabye thwegel priceas ttheomd d@chputexd, the result
data sets, (5) detewhérs lfb‘;ddtah@caibmg@a;ﬂmdamepnswputer for each
result data set, shor{l RingE: byghe #ideagtpde ofmyures agisre speh whet her t he
data underlying the cafoé highithsringerlvingedajagea ip te germinteronwer e changed
after the calcul ati on_8feriti9g. resul t data set, and possibly

cal cul ating a corr ectisl§iectiing bythe ?@Wté}ﬁeﬁ@?lﬁlmf@ﬁﬁq%feﬁ‘ébal cul ation,

for the respective r es‘éﬂt? s¢al ihs peqbpbility that the data underlying the
LdlCLl]dllOl’l of the respective result data set are changed

between the calculation of the result data set and the end
of the pericd,

(3) calculating, by the at least one computer, 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 till the end of the
period are calculated prior to those result data sets of
which the data underlying the calculation have a higher
probapility of being changed till the end of the period to
minimize the total calculating load for the compnter,

(4) storing, by the at least one computer, the result data sets,

(5) detecting, by the at least one computer, for each result
data set, shortly prior to the end of the period whether the
dataunderlying the calculation of the result data set were
changed after the calculation of the result data set, and
possibly calculating a correction, in particular perform-
ing a recaleulation, for the respective result data sct.



