DATé“PROCESSING 5 | The present invention relates to a
pro@ess Ao cal culating taxes applied to the supply of goods of
serVJCés Bver a period of tine, defined within an obj ect oriented

_gnv1?onnent Obj ect oriented environnents a#e—knemn——an—ég————

.exanpl e of which is that provided by the Al Interna-

Corporation and |icensed under the Trade Mark "V'su

i ncl udes the | anguage "Snalltalk 80". In an obj ect.

envi ronnent, such as that pr opAattad PRpcBsBiNGal k 80,

and data are 15 grouped together, along with a graphical repr esent a-
tion of an object. The object orientated environnent I s devel oped
by defining these ' S defi ni ng t he conmuni cati ons between
them On the othergajéﬁgE (929) nore conventional, procedural

envi ronnments provide 20 - separate files for instructions and data.
According to an aspect of the present invention, there is provided a
process for5cal cul ati ngThexpsresent inwgticn relabesstpplay pfoagssisfor

services over a period of time, defined within an object oriented
- calculating taxes applied to the supply of goods of

services over a period of time, defined within an

object oriented environment.

Object oriented environments are known, an

10 example of which is that provided by the Al Interna-
- tional Corporation and licensed under the Trade Mark
"Yisual Works",which includes the language "Smalltalk

80". 1In an object oriented environment, such as that
provided by Smalltalk 80, instructions aﬁd data are

15 grouped together, along with a graphical representa-
tion of an object. The object orientated environment

is developed by defining these objects and defining
the_communicaﬁions between them; On the other hand,

more conventional, procedural environments provide

20 sepafate files for instructions and data.

According to an aspect of the present invention,

there is provided a process for calculating taxes

applied to the supply of goods'or services over a

period of time, defined within an object oriented

25 environment, characterised by a "period charge"

interface object;
a "tax table" object defining tax rates and

callable by the period charge interface object;



25 % environnent, characterlsed by a "period charge"

i ntier fage object; a "tax table" object defining tax rates and
caIPthebe t he period charge interface object;

2 a tax cal cul ation object for,calculating tax for

I ndi vi dual itens, caIIabIe by the period cha? I nterface object;
and "agc y e u

returned to the perlod 8h§$§eé%%1@%?tgggnﬁéaggEtgée theaanlpguH§?|gﬁ§ -
obj ect, wherein inpyhj¢abaainCcitiém8y acallable peyi odhet aperdetie ehdrge
period end date are supplied to the period charge interface object,
tax rates are 1ntesﬁPQE|ebJeotthen§er|od charge object fromthe tax 10

table object, a t | cul at by, the.t |
b ectand i he carcul atba pbsipuraELpE" byaEt' Bp aceumpiSFLRY! Fh1dEs
accunul ati g obj eClatyrned to 1:1'1?1 pggﬁoﬁn‘éﬁf&fﬁ ¥bjbtchOoWrbm dafid i bad by

way of 15 exanpl e only, reference t he acconpanyi ng

drawi ngs, in whichetalculation odeatgurwhetelachmmm cdata inglusing sa
cust oner term nal equi pment connect ed, Hf éconnected | oca

exchanges and a cePRF#PAcAkRHEngateasich:a PEXLo = §uﬂggé??s
processing equi p %ﬁ Qﬁgvbgggoﬁtcharge 1&€E¥f§3ﬂfﬁﬁﬁbéﬁalt£9 f$£é§t£féed

in Figure 1, incl 0Cesso Figure 3
identifies an overghpppiégedy etﬁ@r pericd andrggl b jwctexfsomndhe otaxlur al
system in accordance
10 table object, a tax calculation is made by the tax
calculation object, and the calculated tax value is

supplied to the accumulation object.

The invention will now be described by way of
15 example only, with reference to the accompanying

drawings, in which:

Figure 1 schematically represents customer
terminal equipment connected to interconnected local

exchanges and a central charging station;

20 Figure 2 details processing equipment provided at
the charging station illustrated in Figure 1, includ-

ing a processor;

Figure 3 identifies .an. overall procedure for

modifying an existing procedural system, in accordangg

25 . with the present invention, comprising a step" of
defining a system in an object oriented environment,

a step of validating the system defined in said



25 ¥ with the present invention, conprising a step of defining a

system in_an object oriented environnment, a step of validating the
systen1def|ned in said 3
environnment, and a step of converting the ob ect oriented system
into a procedural | anguage. FrPgure 4 details an overvi ew of

an object orien- sys m _def i _ned i acs ce WLh the.
procedur e 5 eﬂﬁéﬁ?f‘?‘?gg gl?f‘ e §e m;éjlagn?q:i d%‘lg_e 8338% S
part of the SySte”bfﬂéﬂﬁeH”sKstem intbl dUpRotedural languﬁge. Figure 6

details part of the system shown in Fi gure 4; Fi gure
7 details part of the system shown in - Fi gure 4; :

- Figure 8 details part of .the system shown in ure . 4; )
Figure 9 details part o?lgﬁﬁesgsﬁéﬁFéﬁﬁmﬂnlﬁveiglew °§|38r@ble°t orien-

Figure 10 details {0 LYBSLhoudfind?! o' 3bkBlaance wien/And hEScEAYER 1°

VAT excl usi ve anou
5 identified in Figure 3;

Figure 5 details part of the system shown in

Figure 4;

Figure 6 details part of the system shown in

Figure 4;

10 " Figure 7 details part of the system shown in

Figure 4;

Figure 8 details part of the system shown in

Figure 4;

Figure 9 details part of the system shown in

15 Figure 4;

Figure 10 details the function for calculating

VAT rates given to VAT exclusive amounts;

Figure 11 is an expansion of the procedure shown

in Figure 10;

20 Figure 12 details the procedure for calculating

a rate determined at the end of a charging period;



Figufe 11 is an expansion of the procedure shown in Figure 10;

20, ., , Figure 12 details the procedure for calculating arate
detern1néd at the end of a charging period,

4 Figure 13 details the procedyre when the rate IS
apportioned over a period; ghre 14 details the procedure
when a charge is n Si r t r;
and 5 F|gur51§§% ﬁg Egguﬁg C%EM%E procegz'ure’er&ll{'g gge
identified at stepagﬂogilghgargvar pregqmmprtlng t he obj ect s
orientated code into the formof a procedural | anguage. 10

A schematic representation of custoner term nal equi pnent 15

connected to | ocal exchange 16.is Each

Fi_gu
| ocal exchange i ncl udesFigure 14 QFGP&;@ ﬁ@&n?r??eggfecghﬁgcﬁlﬁ&aﬁgﬁals
relating to calls .40 oB gﬁgebg¥1§uﬁlbg'€e@l%fv%%r%@l%e‘ibe% td?zsttlb?néis's‘&‘ﬂcfj‘t ed

- local 15 exchange custoner initiates a call
using termnal equi pnent 15A to call termnal equi pnent 15B, data

is | ogged in the storage nmeans 17 of |ocal exchange 16
i dentifyi ngSthe tel ephoRégnarbdSRofantheFigurgmdSBygletail %pHEHFeQBBe I'n

addi tion, lnfornatLgenga¥l lsgtbgtep 34 of Figure 3, for converting the
objects orientated code into the form of a procedural

language.

10 A schematié representation of customer terminal
equipment 15 connected to local exchhnge 16 is illus-
trated in Figure 1. Each local eiéhange includes
storage means 17 for collecting data relating to calls
made by customers-15 connected to the associated local

15 exchange 16.

If a customer initiates a call using terminal

equipment 15A to call terminal equipment 15B, data is

logged in the storage means 17 of local exchange 16
identifying the telephone number of the customer

20 equipment 15B. In addition, information may also be
stored concerning the charge band for customer equip-

ment 15B, suéh as local, long distance or interna-

tional etc. Furthermore, data is stored which ident-

ifies the way in which the call was made which, for

25 example, may state that the call was made by the
telephone number for terminal equipment 15B being

dialled directly on terminal equipment 15A. Alterna-

'tively, the call could have been instigated with



stored concerning the charge band for customer equip- ment 15B,

such as 1 oeal, long distance or interna- tional etc. Furthernore,
data' ts stored which ident- - if ies the way in which the call was
made whi ch, for 25 exanple, may state that the call was made by the
t el ephone nunber for term nal equi prent 15B Bei ng _ dialled directly

on termnal equip SA. Al terna- Sty _1he coul d ;have
.b een in_st | gat ed Wﬁﬂtte%‘ventlon £¥om a. manual opeélyatcglp wﬁilu'x, sualtly,
intervention from gol@AU2EsAREr 2404 H‘ﬁ?ﬁ@r rstéld# charge for Whd ¢aNgew t
in a higher rate of charge for the calTer 15A." It is also

possi bl e that, althbdagh té&tniiml also possihle prbat, 150 thowgh ndermdaatlo
make the call, it is , bei ng made, by a cystonmer who .is aci‘ﬁal I,¥ %_isgned

5 . by’
up for t ePERARPEBE LIRS ﬂ@%&d?sa i k9 Sk hererddei b
ities, the gost of,LheLC IS, resL : -
associ at ed.%m’ th te?%?ﬁgl H%g%?bp*m%t%é&%a?ﬁg% 4 r?f:tua],[ aﬁﬁ%ﬁ?@ogﬁf
associated with tetarnghatqegpipment015Cc ankdA using charge cardefaghare

bills are usually despatched to cus- - tomers on a_quarterly basis
and the trend has bbd@s, the castnwpfisthenshazggatichirgrdiregted stofthm a

central charging,office ther, t.han from each indi yi.dual
| ocal exchange or ?%g?%ﬂ‘éla%?%%%\?@%ée“?&h LR ﬁ_qulpmenq: \i? ger#?‘er
despatching bills ¢h&M &nectidcur fasSobsated with! NedrmOedl i eghdphent th

sophi sticated systens which facilitate the use of chargé cards etc,
it is possible - 15A. to obtain information froma plurality of sources
and 20 bring it together for inclusion on a single custoner's

bill. It is clearly advantageous from both the cust oners poi nt

of view and fromthe nepdPLinPROVHIGIS are usulPiP! a@pittfedd tENchBat It
i S unnecessary to gener- at'e nore than one” accodnt, wth

sophi sticated serviomsr5on a piagteriedbasisommt thealtrendvilnes bsen
presented to the custonmer on a single account. Thus,
a central chargi ngraaRdsn the r despadiching of pHijldscaéFomf ahecentral

exchanges 16 to Otghaai.lngfrgé)'r %%fice, rather than from each individual
15 local exchange or regional exchange etc. ' The advan-
tage of 'despatching bills from a central office is

that, particularly with sophisticated systems which
facilitate the use of cha_rge cards etc, it is possible

to obtain information from a plurality of sources and

20 bring it together for inclusion on a single customer’s
bill. It is clearly advantageous from both the
customers point of view and from the network providers

point of view, given that it is unnecessary to gener;-

ate more than one account, with sophisticated services

25 being added to conventional services and presented to

the customer on a single account.

Thus, a central charging station 18 routinely
polls each of the local exchanges 16 to obtain stored

information relating to usage made by particular



|nformat|on relating to usage made by particul ar

6 , ¥ _'scustoners. For the purpose of this exanple, it wll be
assum'ad that the tinme has come for the central charging station 18
to generate a custoner's account for, the custoner associated with
the term nal equi p- 5 ment 15A. The charging station 18 may have
al r eady _begdpanid ed gt i Ngel BhOEMBRLABILL it wil
requires, such as use % harge car(ﬁ&ﬁuﬁé %I ?a |or11's gtlcl It

IS now required tobeakessumed ethat the cameeniasanabmén\fmt igeé i eentrallo
t he nornmal -type 10 t el ephone calls nmade using term nal equi pnment 15a.
Thus, the chargi ngcBpEGLES BFatiem 48 skergerermieca customerig accenat -

| ocal exchange 16 §§§,o%%t %ﬁ:s\@o%rt rgesé aa%eed Jeith ] ii%‘l Rgﬁn%ﬁéigat

response to a polling signa supp I'es

stored thergin 15 mentr alsal.i NOrke& éﬁéﬂ‘g&ﬁP %&lalta@mual&faforzéhe agprbady
charging station 18. C ear Is essential fromthe

net wor k pro- beenyi ﬂlppé-lpdl nwidh visame hamf sophest ioﬁoemahaqushalti ng
and security provisions are nade when this i férratlon

transferred and mah§IPeFERencELChr 8SavBFERal? arge cards tfﬂiﬁ“i hPERERouI d
be execut ed. "'OWGVQEaF?HE% ‘éﬁcé.o SBt is oW f:@&u??@dputf&mﬁlﬁﬁec’f a LH6re

present di scl osure rel evant I"'nformation 1s transferred

from st orage conventiondl abrvébeidacion 1ldsi stoff ehei vabymaleaypd so
- 25 that it may start afresh recordi ng new usage nade usi ng
terninal &dfli pnenttebephereppalls madendiging termipaldr gavipnentodlsa.

Thus, the charging station 18 "polls" storage device
17 at the local ;exchange 16 associated with the ter-
minal equipment 15a. In response to a polling signal,
storage device 17 supplies the data stored therein
15 relating to terminal eqﬁipment 15A to the central

charging station 18.

Clearly, it is essential from the network pro-.
vider’s point of view that sophisticated handshaking
and security provisions are made when this infomaﬁion

20 is transferred and many references are available as to
how this should be executed. However, suffice to say,
for the purposes of the .present disclosure, all of the
relevant information 1is transferred from storage
device 17 and the device 17 is effectively cleared so .'

25 that it may start afresh recording new usage made
using terminal equipment 15A, as part of the next

charging period.

The charging station 18 includes a plurality of

large mainframe computers. Given the centralised



The cﬁarging station 18 includes a plurality of | ar ge mai nfrane
computers.s Gven the centralised '

7 s ' nature of the system the progranms running on said
conputers are extrenely large, therefore altgpugh it I s desirable
or necessary to make nodifications from time totinme to the

exi sling system CXLERTR W LAY sYstem e Br8HRLAKC I SR Ll (e

overal | operation ystem'i s nai _ - ° _
present enmbodi ment cempuicdes ERENIXtTEMdDy large, théreforedaltheuagRnitto
‘the existing procedural system at the central charging station 18
may be inpl enent edis1desirahlehior aeasisgsany otd cnake vadifiqathonst fremby

facili- ta%lng %S em creation, system validation_and syst
befd 3 o

“hodiTication, boFbPE FPocIBE 6 S TRIBHHEY SYeten, oxtremd)gagfion
instructiong execu&@?kebene%éf?géﬁsib”Gnsure thaEYEhﬁnbver&§1 o?eratioﬁhe

of the functions perforned e central charging station 18 is

t he cal cul ati on ofofathe sgdédm is maintaine@VAT). Previously systens were
programred in accordance with whatever VAT rules were appropriate
at the tine: Clearly, when nodifications were nade to 20 t he

way in which VAT is cal a éﬂgﬂ] l3Rcr . ' f
VAT, the type of pr oduc?isfét ﬁﬁ C Vﬁ@ﬁOHaﬁei%sggﬁ?Yle%e%ng‘##ea%gggg ?Pg way
in which the VAT wasich modiff{eatibnécto thevegiSeLrgsprycédurel osystame
I nstruc- tions conpatible with the existing system The 25

present embodi nentatl thewscemtraliccharging| stahjonol8heay be implememtedon
o VAT BT 0 e ek S A et eppspoeRs  hEFREY e it o
' tating system creation, system validation and system
- modification, before processiﬁg this information to
prodﬁce instrudtions executable on the existing

system.

15 One of the functions performed by the central
charging station 18 is the calculation of value added
tax (VAT). Previously systems were programmed in
accordance with whatever VAT rules were appropriate at
the time. Clearly, when modifications were made to

20 the way in which VAT is calculated, such as increases
in the rate of VAT, the type of products to which VAT
applied and the specific way in which the VAT was
calculated, it was necessary to reformulate instruc-
tions compatible with the existing system. The .

25 present embodiment ailows instructions relating to the
generation of VAT amounts to be determined within an
object oriented environment and thereafter incorpor-

ated into the existing system.



8 - The central charging station 18 shown in Figure 1

isdetai,led in Figure 2. The systemincludes a central processor
21, *gfrafged to receive data rel at- ing to custoner usage froma
mai n storage device 22, 5 in additiongto receiving related data from
a storage devi ce 23. The processor 21 is also arranged to

supply data to and receye dglerdi OWhaFgRhGN s Rtion 18 SHAVAG af fgud

and, fundanentally, the processor is arranged to supply print -
data to accounts prifpgi @@taliled imlerigere?52 whi cthe nsystempriodisdesapr

" accounts for custoners. Non- conventiopal cust oner
usage i nformati on dentral proeegsny &l + AEFRNGRAE ntY ALY AR D9 from
renot e stqrage_area 26. arr d recej dgtal FTEE 15
card usage and of -ﬁﬂ%e’f? s%‘b%%%‘??%a?%%gghg%éfnng EHsaégle. _dgse Qie()onveﬁ?zl'onal
charging usage, asPreyiPusdy €8Speébeding relateds datecifteth fd actagage
device 17 at the | ocal exchanges via a .polling device 27, arranged
to cont act desdicte o023t he [Cheal pexceasgrs 2lpoisi Misasprganged i¥Pes
20 provided within the network itself and to yecei at :

t heref rom rel at i nGURP B ag@ or tBar?’?‘iulra‘?cec’uvs? or%ﬁ"f. ¥eoh gnTh%%?hﬂF\%er

the control of th%ggii%ézoépégi atiRg ndameRt@32¥SOfthe Prodeydbr 1211 s

determ ned that a stat mant'ofuaccount is"to be produced for a
particular 25  isustrimied tesuigplyy print didta dssakcountsiprinting
custoner, in the formof the nunbers called, duration of cal)%%ﬁamd
means by WA ch t hdleyiiges\a25 iwiri¢ht 3y, turn progickPapeTe ASKPYHS 188 n

data storage area 22.
: customers.

Non-conventional customer usagé information is
supplied to the main data storage area 22 from remote
storage area 26, arranged to receive detai.'!.s of charge

15 card usage and of -other sophisticated charging usage.
Conventional charging usage, as previously described,
is received from storage device 17 at the local
exchanges via a polling device 27, arranged to contact
each of the local exchanges, possibly using facilities

20 provided within the network itself and to receive data
therefrom relating to ﬁsage for particular customers.
Thus, under the control of the main co-ordinating
processor, not .shown, it is determined that a state-
ment of account is to be produced for a particular .

25 customer, resulting in. data associated with that
customer, in the form of the numbers called, duration
of call and means by which the call was initiated,

being collected in a main data storage area 22.



9 N In response to programcontrol, processor 21 is

arranged to analyze the data stored in a main data storage area 22
and *pf oviFde data which in turn nmay be supplied to the account
printing device 25. Thus, it 5 wi || be appreciated, that, in addition
. to calculating t he actual charge for2the services provi ded, the
processor 21 nust al so be capable of accurately

| | VAT, i
order that said VAT anothtEe S¢ to Pr°gr35‘n%rﬁﬁ'ntp%%cgettgast%terlner%{ gg— "
account. 10 arranddlf £8! %ﬂa@ka‘éﬂ e VAithn deatddi {8 daKimadgorad ca

a good exanpl e of "a protedure may require - nodification.
Furthernore, duringdride areteval anegrovide davaré#hich im wifr imay tbe o
anticipate all of the vari- ations which may cone in the not foo

“distant future. 1%uppliddhet@rthe faqoount pFintingdeficams ci pidsy, 1t

nmeasur es may. he .taken to facilitate adjus .aft
has been erbedded ‘%/h]tt}hll?F t%%ﬁ’ﬁ%ﬁé{ s@ﬁ%‘min #_Agﬂuﬂ Lgcgt Jllgcdr‘ﬂ.;%?.on, it
s appropriate todgyehapyaic ehdfge for WHdl BetwieR rprovidedfi cine

facilitates validation exerci ses, allow ng system designers to test
‘possi bi | - prdeessow, 21s mastasapsosi bee, capableppf fagaurately

requirenents. . The overall procedure_fqr difvi exj.sting

procedural syst emGAtSHAR I VB Tyuld Srdgr g‘@g §31§ \ﬁgl) amgl#{gi% %&Po%gszf/st em

is defined in anoqut?fé ﬂiﬂgfc%]tat%menf’%’fré’@@%t.” step 31 the
the ob [

sub-syst em devel oped 1n ect oriented environnment is

val i dat ed. The val i dati on exercise involves perform ng operations
in a simlar fashion to that in which they would be ., O .
10 10 The calculation of VAT in the United Kingdom is

a good example of a procedure which may require

- modification. Furthermore, during initial development
work, it is difficult to anticipate all of the vari-

ations which maY come in the not too dist_ant futt;re.

15 However, if these variations are anticipated, measures
may be taken to facilitate adjustment after the code

has been embedded within the existing system. For

this reason, it is appropriate to develop ‘the codel

within an environment which facilitates validation

20 exercises, allowing system designers to test possibil-

jities and, as far as possible, anticipate future

requirements.

The overall procedure for modifying an existing

procedural system is shown in Figure 3. At step 31 a

25 new sub-system is defined in an object oriented
environment. At step 31 the sub-system developed in

the object oriented environment is validated. The
validation exercise involves performing operations in

a similar fashion to that in which they would be



perfofrred within the fully operational system Thus, wher eas,

in the operational systeminformation is sup- plied
automatically fromon-line sources, during the val i dati on
exercise at step 32, information may be (P‘S suppl i ed manual |y by
means of a keyboard etc. The vil i dation exercise allows

operators to check_that th  a1s . cedures, a ei erfo din
the desired manner?“e’:.%':’rme(a wnhl‘—'ﬁ_r'f}f‘i%r%"g;gl,' ?Qe%ﬁ% érg?f(;vi%%st%% &Hﬁs, _
envi ronment where {Réreas, in the JdpkAst iGaDasyfsdned niFddn2tioN §8C8upas
shown that the 10 devel opment and antici pation of new procedures is
very np ¢ hedn automeddciatd yp fomed 1ote- 1 e ssour ves), aduning - the

| i ne system upon whi ch-validati on may be perforngd, an )
opportunity is pr oV?&IéGaFépndéé"r%%e aRl §iePitdts apformation may be

ant i ci pate §uture deuRidasandA 1942 5P nblEY" B A CheybodPa. ete Mot

options into the sy us,” a questionis asked at
step 33 as to validativheédercisé d1Eowedpsrditsrs orehetkhedatbers
nmet . However it should be understood that these design

requi renents incl ugeceedyragl agesheing cperfemeadsin thedesiredmaerebr at ed
in addition Co ned SebhgrRores £€ &% pravidan. an i EREREF S dhetled
5510} et nouaens ey, e B0l bepettonssings oot e cnd
25 tide, thdeyslepmestrandiesitipation aqf déwapttogedures is very
validation exercise Le SK°Inte?atidve Procedur?. Thus, given an off-
line system upon' which validation may be performed,én
opportunity is provided for designers- | and operators to
anticipate future demands anc_i to thefeby incorporate
15 these options into the system.
Thus, a queétion is asked at step 33 as to
whether all the design requirements have been met.
However it should be understood that these design
requirements include original design requirements,
20 incorporated into the original system designed and
implemented at step 31, in addition to new design
requirements which may have been established during
the validation procedure performed at step 32. If the
question asked at step 33 is answered in the nega-.
25 tive, the system is re-designed at step 31 and a

validation exercise is executed again at si:ep 32.

Eventually, the question asked at step 33 will be
answered in the affirmative, whereafter a conversion

procedure is implemented at step 34 to convert the



Eventual |y, the question asked at step 33 will be answered in the

affirmati ve, whereafter a conversion procedure is inplenented at
step 34 tb convert the i nstructions devel oped within the
obj ect orientated environment into procedural | anguage.
Thereafter, at step 35, the procedu’r | l|-anguage devel oped at step
34 I's enbedded into the exi.sti S em er | 1 owi

said systemto ope?’é?gr’r’ﬁg??gsu é&eé‘(?a_e{)%n]"gﬁﬂﬂleﬁ' _tﬁ?fec orzegtageéhe

VAT processor s dghyiegnitbhbi 9 Hpirttledural larkfiady.coneRshEeaRE AL | N

whi ch the communi cati on etween objects is represented by the
di agram shown in step 35Fi gheepdocedicadblanguageedeveddpedvatostent 34
consists 10 of ,a VAT TABLE object 41 which in turn comrupi cates

with a TABLE MANAGER Sjedded intq, theeX4gitdags SYRtER, therepynilireing

with.the VAI TABL - s ' , -

obj ect 44, '%a PERI %@M‘%}’A?& ﬁﬁ%ﬁvﬁéﬂjﬁ&soﬁﬁg%?’e%ﬁ?pﬁﬁ %ﬁﬁm
obj ect 46 and a 15 SI NGLE DATE CHARGE object 47. Furthernore, queries
are made to the VAT TABLE by neans of a VALI DATE obj ect 48.

The accunul ati on of VAIThenVATs praceashr bisnslefined withén an flvieck ATOR

obj ect 49 and t he ACCUMULATOR ob}ect 20 .49 interfaces with external
conmmands via an AQTHGRH! environment o 1 18o WALER 5 LFFEYh R 12D

al so communi cat es petween oMidttd @%SEEE%Ee%é@%TE% &Ekgﬁ%ng%l}ov)mi £ghin

turn al so communi cates wth t DE- VAT object 44,
VAT obj ect 43, th& iR« CHARCE ojeditfdiNenmiiyttad ettr Rfonmentarzbrisis ¥R OD

CHARGE obj.ect 46. Cal cul ati ons_made tg:y ,tge .BASI C VAT CALCULATI ON
obj ect 511fay req®f & VAT TABLE,Q@Ch i} c¥Bich: A8 FHTE(CAUWHAIFRILRS S

with a ROUNGER QPr3BLECMANAGER object 42. Further objects which
- communicate with.the VAT TABLE object 41 are a RE-VAT
object 43, a DE-VAT object 44, a PERIOD CHARGE VAT
REFUND object 45, a PERIOD CHARGE objec_t 46 and a
15 SINGLE DATE CHARGE object 47. Furthermore, queries
are made to the VAT TABLE by means of a VALIDATE
object 48.

The accumulation of VAT amounts .are made by means

of an ACCUMULATOR object 49 and the ACCUMULATOR object

20 49 interfaces with external commands via an ACCUMULATE
object 50. The ACCUMULATE object 50 also communicates

with a BASIC VAT CALCULATION object 51, which in turn

also communicates with the DE-VAT object 44, the RE-

VAT object 43, the PERIOD CHARGE VAT REFUND object 45

25 'and the PERIOD CHARGE object 46. Calculations made by
the BASIC VAT CALCULATION object 51 may require
rounding, therefore the object communicates with a

ROUNDER object 52.



12 - The ACCUMULATOR obj ect 49 conmuni cates with the

PERI OD GHARCE obj ect 46 and the SINGLE DATE CHARCGE object 47. The
PERI: -OD CHARGE VAT REFUND obj ect 45 comuni cates with the RE-VAT
obj ect 43 and the PEROD 5 CHARGE object 46, in addition to

comuni cating with t he BASI C VAT CALCULATI ON obj ect. 51. A

CONFI GURATI ON ' MANAGER obj ect 53 communi cates with t he ROUNDER

obj ect _ 52, t herk&RACOURMAREDRO bbgjeic t4 61 S ncbrimen Btk s WITE the
CHARCE obj ect 47. 10 -Many of the objects communicate Wﬁméﬂ
oper at or, RERIOD a CHARGEcrqkipqty 48 &k hhe SyPelénRats C

I ncl udi ng the CONFI,GURATI VA lact tﬁfhn e

object 42, the VAT o g)yéct e R85 oA 55 ect F BT R VAT
obj ect 43, the A%\ﬁq-fcaéés w1t19btﬁétRﬁOVATh@bE’EBth&ﬁ&GEhNAﬁEmND
obj ect 45, the PERI OD CHARGE obj ect 46 and the SI NGLE DATE CHARGE
obj ect 47. 5 Note, GHAHGE cobjeper a6qr simoafiditions$+o communiggtingnvith

i nterfaces when perform different func IS!L _
Thus, within the dﬂ}%c@A%fq:e%%oCW%:ﬁmwbét“t ﬁ'g?ﬁﬁmu?‘nade

bet_ween i nterfaci ng ext e @%gi I S n
enbedded within . Eéhg ex?tstslané:og?docefa ;J;S't:lﬁﬁlﬁél ﬁtggyfggiél ?115 éﬂ@e
ext ernal & £CtRe WPERIDDO\GHARGEt 61 j @c £S5 460 andhethenBINGKE DATE
CHARGE object 47.
10 Many of the objects communicate with an operator,

which are referred to as external type objects,
including the CONFIGURATION MANAGER object 53, the
TABLE MANAGER object 42, the VALIDATE— object 48, the
DE-VAT cbject 44, the RE-VAT object 43, the ACCUMULATE
15 object 50, the PERIOD CHARGE VAT REFUND object 45, the
PERIOD CHARGE object 46 and the SINGLE DATE CHARGE
object 47. Note, different operators would access
different interfaces when petforming different func-

tions.

20 Thus, within the object oriented environment, a
distinction is made between interfacing external
objects and internal bbjects. When embedded within
the existing procedural system, interfacing external
objects will provide interfaces to other modules

25 within the system, which may wish to use ‘the services
of the processor detailed in Figure 4. Internal
objects support the interface objects and maintain the
main attributes of the VAT processor, that is to say,

the VAT table, the product table, the customer table,



25 ~ ‘within the system which may w sh to use the services of the
proeessor .detailed in Figure 4. | nt er nal obj ects support the

i ntetrface obj ects and naintain the main attributes of the VAT
processor, that is to say, the VAT table, the product table, the

custoner table, _ 13 13 the
pair table and the accunul ator table. In addi- tion, the interna

obj ects al so provigiget pairnttéiflac@and the acebin@thtow tabllee rerni aadi-
processi ng capacity for accunul ating charges, calcul ating VAT
charges and 5 tl@@ifbhﬁ1h@t%¢naba9bmefténalso provide the imterfaee

ing 54 sh e VAT
civcl es model the ‘ee% g Wit TREC Pemired, HASRISR Lot  ERPAREHy, B0 <

are connected jE) 1:9 t eind 4k o4 cd TEA@nd bivaat ScRaBgeS! Yan@n-
10 nected to ot Ject and ah arrow Is drawi from one

obj ect to &hotherpﬂmﬂbrmumgjwkr walibdatsonnot her in order to
performa particul ar task. The VAT processor maintains five

tables, the VAT tabl e, the product table, the custoner table, the
ltoglblr eslgr e malt ﬁ?;?nggdliﬁ%'gc%g{u% Itﬁ?%rsn%l Sh&%fiﬁ Sﬁ% 4 V%m?elﬁ he

e A o o T o e A adtingr, | mACTUAHARER i haheo igdocs

contained within it; interface objects are connected

- to the outer ring 54, internal objects are only con-

10 nected to other objects and an arrow is drawn from one

object to another when an object accesses another in

- order to perform.a particular task.

The VAT processor maintains five tab;es, the VAT

table, the product table, the customer table, the pair

15 table and the accumulator table. The first four

tables are maintained in the VAT TABLE internal

object, while the accumulator table is held by the

ACCUMULATOR internal object.

The VAT table lists all existing VAT categories
20 together with the rates that apply to them on the
first date for which they were valid, along with any
subsequent changes to their rates. For each category
a list is maintained of associations, 1listing the
initial date and the rate and any subsequent dates on
25 which their rate is changed, with a new rate that
applies from those dates. These elements are placed
in such a list in date order. An example of a VAT

table is as follows:



20 - together with the rates that apply to themon the first

dat,e for, which they were valid, along with any subsequent changes
For each category a list is maintained of

to théir:rates.
listing the initial date and the rate and any

associ ati ons,
subsequent dates on 25
applies fromthose dates. These el enents are pl aced
in date order ~Arr—exanpteof—a VAT tabfeTs1as fol |l ows:

t hat
such a list
14

P~ < (1/1/91,0),
(1/3/92,10) >
tabl e contains four VAT categorles i dent - i f |ed as S, P M and U.

which their rateli4s changed, with a new rate

(srarss, 153 3 Qi ABT AR 917l o,

U < (1/1/91.6) > | Thi s

The first element of the Ijse | < (1/1485p8) at é1/47/9h, RSYAY cat égory
i ndi cat es when that VAT . category was first valid.. For exanple,

category S

that date was f

S was val ro—fromorJanuary 1997,

i fteen per t T, he |i f
category S indicates thgt gﬁg bg%¢gy£f§i,€5€”Ff}3-§z& %?e>totc£te52£y gr

was changed to seventeen | L —point f've_peLeenL—en—Oé—Ap+++41991

Hence, the rate

of fifteen percent applied to S on any, date from

01 20 January 1991 uplﬂb el (1E14R11 n§) 31 March 1991.

10

15

20

25

| ] |

This table contains four VAT categories, ident-
ified as s, P, M and U. The first element of the list
associated with a VAT'category indicates when that VAT
category was first valid. For example, VAT category
S was valid from 01 January 1991, when the VAT rate at
that date was fifteen percent. The next element of
the list for category S indicates that the VAT rate
applicable to category S was changed to seventeen .
point five percent on 01 April 1991. Hence, the rate
of fifteen percent applied to S on any date from 01
January 1991 up to and including 31 March 1991.

It is possible to add a new VAT category, result-
ing in a new element being added to the VAT table.
This element contains the name of the new category and

a list of associations (date followed by the rate).

Procedures are implemented within the system to

check whether a particular VAT category is valid. A

VAT category is valid on a particular date if a VAT

category is used in the VAT table and if a valid rate

when the VATlrate at 15



It is possible to add a new VAT category, result-- ing in a new

el egent bei-ng added to the VAT table. This el enent contains the
nane of the new category and a list of associations (date foll owed
by the rate). 25 Procedures are inplenented within the systemto
check whether a particular VAT category is vabid. A VAT category is
valid on a particular date if a VAT | category is used in the VAT
table and if a val ig rassociated with the entry. For example, VAT

Is associated with the entr Faor exanp egory P may
be considered as bERHGIPAY dgoﬁ‘aﬁl be cons@%ﬁ?gr yaiggflﬁat ‘%ad]rjdi caeddry

Gven 5 pari oderpary WTECHRE, sal phroddrd "W by ARl ToR' % ©

rate i s associ at edpecehbarVAbovat egoryat ogatégbryais valid ovegvar gdven
this period. Periods are described b their start date and end
date and a WAT catpgoipd 4f it is ussd dimveheaVihBrtrablef apd if wawvad ibor

each date of 10 aid period.fromits star ate and_is_included _up to
its end date. rate 1das ﬁﬁ%&ﬂﬂﬁtQaﬁltA cﬁgFﬁﬂgfytgﬁFeeaﬁg QF
table _ rel abgyk@elr %’#’Ctthﬁgd%erfé&l OMBpefisds hiredldesiSr Akl

their conbinations to VAT cdategories and the dates 15 ~ from which t ese

VAT cat egories apptheirTis¢eaertt kiegm and endtdhkesandaaw@mM|sadegoryohé

series of keys and theé link each of these keys_a |ist of
associ ations i dentValid over @ RRriqft bt dtadd VAL IhiRorachhdakeyefused

I n g he pro a r C e d e;ke 2 I n
t he custoner tab1eg§$§ %épkgﬁeggoﬁagggf%Ea?Qoﬁgig aha E cigggdtﬁg ﬁo
used in the pair tgbkeendedaeabi na- tions of product codes and
custoner classification. For each key, the tables wll
maintain a list of associ ations (identifying date and VAT category)
25 listing the fir date.on t he k mas valid_and__. he
VAT category that applii% fPBﬂ??ﬁB“@aﬁis' FBF cdBieaRl pair tabld

relate to product codes, customer cla551f1cations and
their combinations to VAT categories and the dates
15 from which these VAT categories apply.  These three
tables are organised to hold a series of keys and they
link each of these keys a list of associations ident-
ifying the date and VAT category. The keys used in
the product table are product codes and the keys used
20 in the customer table are customer classifications,
whereas the keys used in the pair table are combina-

tions of product codes and customer classification.

For each key, the tables will maintain a list of

associations (identifying date and VAT category)

25 listing the first date on which the key was valid and
the VAT category that applied from that date, followed

by any subseéuent dates on whieh the associated VAT
category changed, with a new category that applied



by any subsequent dates on which the associated VAT cat egory
changed,, with a new category that applied

16 v - fromthose dates. The elenents in.the list are in date
order. The product table, cugaoner table and pair table

are simlar in style and only differ in the type of 5 keys that are
‘used. They are ingfgWpr ehedeaddtelsangeThe elemenits sinii the Wags are tin
entries may be used to perform val i dati on checks. An
exanpl e of a prod#iate Hrde¥s as fol | ows: 10 phone < i
(1/1/93,5) > f ax < (1/1/93,5 > -

pager < (1/5/93,S), (1/7/93,P) > 15 The first el enent

of the list associated hd broduct tablé pdtwstomer talehe i dnd pade rtabibe
product was first valid. For exanple, product code "phone" was
valid fr omaxie Jeimatyr 1903styde Wik cenkyodiffar: iappheedyr of (o

product "phone" on that date was S.. Prqduct_code a1 P re I rst
valid on 0P May 1ReYSAhat \3Fe used. e%%?ynge%e%%c}(tﬁgfec%%@%é t he

list for "pager” ;. cimid i.,faq%e ! B +YAEsCAh§IBEYuSER! t& P reEdEn
"pager"” mé%‘éﬁﬁﬁdé to %ﬁhg%h?uly 199?5 ance, t he ca?g%ory 25

S applied to pagenrmlidstionlatedksom 01 May 1993 up to and incl udi ng
30 June 1993.

'An example of a product table is as follows:

10 phone | < (1/1/93,8) >

o)

(1/1/93,8) > -

A

pager

IR I

H i
| |
| ]
I ]
I fax |
| |
1 ]
| |
, .

(1/5/93,8), (1/7/93,P) >

15

The first element of the list associated with a
product code identifies when that'product was first
valid. For example, product code "phone" was valid
from 01 January 1993. The VAT category that applied

20 to product "phone" on that date was S. Product code
"pager" was first valid on 01 May 1993 under VAT
category S. The next element of the list for "pager"
indicates that the VAT category applicable to "pager"
was changed to P on 01 July 1993. ﬁence,_the category

25 S applied to pagers on any date from 01 May 1993 up to
and including 30 June 1993.

An example of a customer table is as follows:



An exanpl e of a custoner table is as foll ows:

17 : OAP < (1/1/93,5) >

bisi-ness~ < (1/4/93,P) > 5 g is table contains two
custoner classifications, - nanely "O o ‘Age Pensi oner” and

"Busi ness". It is interpreted |like the product table identified
above, : that is To say, the first elenent of the I1st associ- 10
ated with a custoner classifi pbon identifi t hat product
was first valid. Subsgquent e'%nents nid Ff/ﬁ??gfs%thgeslto t he
appl i cabl e VAT cat egory lagra—the—————dates—en—nhi-eh—thesf changes took
effect. An exanple of a pair table is as follpws: 15

phone x OAP < (1/1/93, sjpusiness | < (1/4/93,Bhohe x business <
(2/7/93, U >5 20 ' It is interpreted in a substantjally simlar
way to the product table identified above.

This table contains two custdmer classifications,
naﬁely "0ld Age Pensioner" and "Business". It is
interpreted like the product table identified above,

" that is to say, the first element of the list associ-
10 | ated with a customer classification identifies when
that product was first wvalid. Subsequent elements
list changes to the applicable VAT category and the

dates on which those changes took effect.

An example of a pair table is as follows:

15

phone x OAP < (1/1/93,8) >

I
|
%
|
|

e — S e

1
|
{
1
phone x business | < (1/7/93,U) >
1

20 It is interpreted in a substantially similar way

to the product table identified above.

The ACCUMULATOR object holds the accumulation of
single date charges and period charges. Each informa-
tion item consists of a VAT rate and a VAT exclusive

25 amount and the accumulator table holds the information

items.



The ACCUMULATOR obj ect hol ds the accumul ation of si ngl e date charges

and. period-charges. Each informa- tion itemconsists of a VAT rate
and a VAT excl usive 25 anount and t-he accunul ator table holds the

i nf or mati on i tens. 18 - 18

The followng table is an exanple of an accunul a- tor table:

VAT rate excl . u -
87 7 i‘gg BL118wing talibg 18?3 an exampt® UF an Sscgﬁmla

65. 00 10 tor tabmeder to accunul ate a VAT exclusive anmount, it -
I s added to the VAT exclusive anount of the infor- - mation itemin
the accunul ated table andiTs assocratea T Wih arate tnat applies to
the given amount. If no %h i nf on nat|g§ |t§%§ |st in the
accunmul ated 15 tabl e! a HEMIIH ornatl n |ten1|s qe the tabl e.
This item apsoci ates the VAL exclusive anopunt-that ito be
accunul ated with the rate that applies to it. Thus, it can be
appreciated that the re- séttanSo@Othe | accBul3t or tabl e

effectively renoves all npneri - Zata st d_therein., VAT rates
are created as an item r iﬁeﬁothey ar reqU|33§ Qﬁd theréafter VAT

excl usive anounts are | at ed m%thln thgsaggoci ateq item

The system can be used fof four distinct oper-
L L _
10 In order to accumulate a VAT exclusive amount, it

is added to the VAT exclusive amount of the infor-
mation item in the accumulated table and is associated
with a rate that applies to the givem amount. If no
such information items exists in the accumulated
15 -~ table, a new info;matibn item is added to the table.
This item associates the VAT exclusive amount that is
to be accumulated with the rate that applies to it.
Thus, it can be appreciated that the re-setting of the
accumulator table effectively removes all numerical
20 - data stored therein. VAT rates are created as an item
when they are required and thereafter VAT exclusive

amounts are accumulated within the associated item.

The system can be used for four distinct oper-

ations. Firstly, it can be used to perform a charging

25 cperation used to prepare a customer’s bill, involving
the working out of VAT amounts. Secondly, the system

can be used to process feceipts,. from custqmers.-
Thirdly, the system can be used for a general enquiry

made by operators when information is required con-



ations. Firstly, it can be used to performa charging 25 operati on used
to prepare -a customer's bill, involving t he worki ng out of VAT
amounys. Secondly, the system can be used to process receipts, from
cust oners. Thirdly, the system can bel®sed for a general enquiry
made by operators when information is required con-

19 cer ni ngeYATngno VATs, amduhdtsr.talﬂdy fprtne'tmeit,emtim system is

desi gned such that re- conflgur articul arly when
changes occur to tA&SHERerh &8 ¥e’°9g%19§r5§|18&lsatlgﬂy be gma agk,

Al of the object Sg?frtib'qurl dﬁlaﬁéés N8kcur to tlﬂ?c\?éﬁ_aihl ¥hich

enpl oyed for each t he abo oper ati ons four
operations will theAgf msech&culated described with reference to specific
drawi ngs, in whi ch the objects actually enployed within the system
10 defined in Figure 4 are repeated in Figures 5to8 al t hough

it should appreci ate hat the aobj.ect.s | ure,5to
8 are identTcal and for%ﬁ' the 1955 h%e%ﬁ’rlu 'g%%#‘?ﬁ%dﬂ|%£€ 8§F‘
Figure 5 details tHeceagaetmyn%x@ﬂaﬁdreﬂoéuréa& 1éf the! Ngbovda86E Ped
process, that is to say, whe custoner's bill is being nade

up. operg‘pn.oas pro‘tbelufeulroromratmwumlldn therefore . be
particul ar custonegr wl| for accem%s to the system bei ng provi ded

via the ACCUMULAT %%?E&Pego rgpce o, SRRFIELG graw ent® an

Operation perfol Maihiin the obitlfs KL A CoRRB7ba™)1A1A°Eha S78ELn! NE

data will xmnsist défimedchar gdafire i4 caréd orepbatddi in Figures i% tecessary
to cal cul ate VAT before this itemnmay be 25 added to a bill although,
it should be appret}cheagh it Shqlhkﬂi béneaﬂl!lé@%l#ﬁ&ﬂ b&hagr Fheprelgiests

exempt rom VAT 3 sone fPHeANGS Widu® 568N d "hPe ATHRNR: U4 a3 | BSrNAT

part -of the structure defined in Figure 4.

Figure 5 details the operations performed during
15 the charging process, that is to say, when a

customer’s bill is being made up.

A typical procedure for bill production for a
particular customer will be for access to the system
being provided via the ACCUMULATE object 50. Communi-

20 cation task 61 represents an operation performed by
the ACCUMULATE object 50 so as to reset the value
stored by the ACCUMULATOR object 49. Thus, input
data will consist of any chargeable item for which it
is necessary to calculate VAT before this item may be

25 added to a bill although, it should be appreciated,
that some items may be zero rated or exempt from VAT
and this will be taken into account during the VAT

processing procedure.



processi ng procedure. 20

VAT may ,be. accunul ated in two specific ways. Firstly, - VAT may be
incuryed on a transaction which takes pl ace at a particul ar point
intime and is therefore pro- cessed@@s a single date charge.
Alternatively, VAT is 5 al so incurred through services which are

provi ded over VAT mapdpe RF@Imulakedntn 440 SRAH GG WScesEagshiya

period charge. It_jig i rtant _to. separat ' ; ; -
transactions from géii'ﬁ%{’)gﬂﬁr]g%%u%ﬁiaﬁ %%EM&mbneggt}gg ?’tgklsg Béggf’m e
that the VAT rate gayac cullar polYer ihheiper izid uislethepesorier proen.

In order to calculate VAT for an itemfor which a transaction_has
occurred on a partcested asta single datecharde. pAdtegsgtiyelye YANGLE

DATE CHARCE obj ect o, 47, ich in turn suppli.es informatiqn.defining
the 15  Snatur eab$°t+@°1&ﬁa?<§2‘3§m*$‘he‘5%ﬂf’e° Wﬁ'%h a[rﬁepgﬁgg.égd over
was incurred. In agc LR iR | 40 &S atiRCCtRéféfore procewskdl nad ha
SI NGLE DATE CHA ogjjreg?’t%ﬁ?e,‘\fa (}gﬁ 'S a made topt he VAT table 41,
illustrated by tasgefod charge.whiTh iis timportantnsoa sgparaite singhe

SI NGLE DATE 20 CHARGE obj ect 47. After recejving the agprogri at e, VAT
- rate from the dafe TABEENSBFEAPNS1, fNGM o RRIIOC oxehakges Primarily

VAT, is supplied to the ACCUMJLATCOR ohj£ct he :

obj ect 49 incl udesb%cﬁlllﬁ?acl(j?%t ﬁlsofp%%s{ﬂfec %@%Enﬁpgt AL eac% aggom at 58

with a parfgcul ar Mdr26he %ef-%g.un&ggscohggdgﬁitgbﬁl.usi ve anount supplied
o)

to the ACCUMULATOR obj ect 49, via the task identified as 63, |
al so includes an identitncarden b chdcajpitiec MAT fipxT an item for cwhighnh

t hat the ACCUMULATOR object 49 accunul at es t he VATL,excl.usiv unt
in the accumul ati dh Sggtion s%‘@éi t PEFUFER: HRR p it t PREITAF™Y aﬁ%g%?
supplied from accdd® PENGrovi?ala @Y\Ridke OBIRRLEY DATE CHARGE object
' 47, which in turn supplies informatiori defining the
15 nature of the charge and the date on which the charge
was incurred. 1In accordance with policies specified
within the SINGL;‘.. DATE CHARGE object 47, a call is
made to the VAT table 41, illustrated by task 62,
which in turn returns a VAT rate to the SINGLE DATE
20 CHARGE object 47. After receiving the appropriate VAT
rate from the VAT TABLE object 41, the amount, exclus-
~ive of VAT, is supplied to the ACCUMULATOR object 49.
The ACCUMULATOR object 49 includes a pluré.lity of
accumulators, each associated with a particular VAT
25 rate. Thus, the VAT exclusive amount supplied to the
ACCUMULATOR object 49, via the'task identified as 63,.
also includes an identification of the applicable VAT
rate, such that the ACCUMULATOR object 49 accumulates
the VAT exclusive amount in the accumulation area

30 specified for the particular VAT amount supplied from

the SINGLE DATE CHARGE object 47.



In sonme circunstances, it may be necessary for t he SI NGLE DATE

CHARGE obj ect 47 to nake nore than one call to the VAT TABLE
obj ect 41. For exanple, it may be possible to base VAT on the date
on ‘Wwhi ch the 5 transaction occurred or2lalternatively, it is possible
to base VAT on the date of the bill. A further conplication

arises if the policy isIBesomeectincumstances, ciponay the specessary for

i abl e. bj 6 is,sinl the 10
STNGLE DATE CHarceSls) STIGHS BATE (ANER o fede s, (@ i Rordthin fesing
charges which OCCLEaPI’eE?atﬂérVﬂF PABLE obijeactt 4y%. FEPeeié’éilﬁglE,"‘é?{:?ﬂ%%l oy

period charges are actually calcutated 1s agaln a tter o
and nmany _ Visg | poiseible etpodaisel eVAThum theadattelaone whilch ttke 15
selected policy, it is possible to base VAT charges over a period

on the stark date,t¥apsagiomteccurrekor, alternafiiveldse iithipcresmikleo
~another variable aor, {n_.a ' S ISt ed K ronngn ave
VAT ampunt s appor-td bdsé rTf\{‘lﬁ)_ne(?_novt-' etﬁggﬁeﬂfggét_&%nggﬁiéd. %é%r{;}ﬁ%:p
apportion- 20  cdiptidtisny isridesPpaiFat th8, pdlidynaGessaelicted tiw
PERI OD CHARGE obj ect- 46 to supply a start date and an- ' end date via
a task indicated ®xesppbnse tte Sofe NBIer variableebject 41. The VAT TABLE

object 101 is then arranged to apportion the VAT excl usive anount-
over the period 25 concerned and to identify the VAT rate applicable to

the apportioned amountsphe PER$oD CHARGRT 6¥5LEE! U8 is similar to the
10 - SINGLE DATE CHARGE object 47, although it is capable

| of processing charges which occur over a period of
time. The way in which period charges are actually
calculated is égain a matter of policy and many
variations are possible. Thus, in accordance with the

15 selected policy, it is possible toc base VAT charges
over a period on the start date, the end date, either

of these in response to another variable or, in a more
sophisticated environment, to have VAT amounts appor-

tioned over the period concerned. When the apportion-

20 ment policy is in operation, it is necessary for the
PERIOD CHARGE object 46 to supply a start date and an

end date via a task indicated as 64 to the VAT TABLE

object 41. The VAT TABLE ocbject 101 is then arranged

to apportion the VAT exclusive amount over the period

- 25 concerned and to identify the VAT rate applicable to
the apportioned amounﬁs. Thus, the VAT exclusive

amounts are then accumulated in the ACCUMULATOR object

49 via task 65, in accordance with the VAT rates

supplied by the VAT TABLE object 41.



amounts are then accunmulated in the ACCUMILATOR obj ect 49 via task

65,. i n accordance with the VAT rates supplied by the VAT TABLE
object 41. 22 The
BASI C VAT CALCULATI ON object 51 is essen- 22 tially provided to
calculate the final VAT anounts. However, under some situations, it

may be necessary to  The BASACCVAT eCALCUBATYON mhieat bh dsdessen—
determ ne 5 which of a plurality ossi bl e al orlt is to be
sel ected. Thus, itt}asllihsBRTYaded, tPhé’atﬂlﬂﬁﬁf?}&ﬁ?ﬁE £ia % PGS o
supply data over t Al Lﬁgl,g\bggg el
which in turn ret d¢°¥e‘%%r Udddr e stthations, LY Bd ik objﬂé%t 46,
allowing it to 10 calcyldte daetahdnVATS amowhtsh irs ohdepr ¢berdettermine

al gorithm Wien all of the relevant data has been suppl i ed
to the system anwhidicaf on piunadbtyvpi pessibdevslgorithms |igro)Rect

50 to the effect that the: VA m)unts are
ACCUMULATE obj ect sﬁ? -Efﬁl tca’lsf R%sﬁjr%liﬁfﬁﬁ'éﬁ% e%fw a

talk l'ine 67, ﬁf@tﬂd/%wpqwaawanave& 19nkhB6Stat the BASTE® VACUM-
LATOR obj ect at that point in tine. "Thus, in response to this
enqui ry, data accOALCUIATION t hm;thUMSIJATm:.ch 1n tggpectemgrm% SR i ed

back to the ACCUMULATE Obj ect 50 b gﬁl es_this £
i nformation, via @QuNks to the pEggopthgggpco A‘Fc OXERP b1t

e« GG e 1

obj ect 50 obj ect deter- mnes VAT
anounts fromthe VAT exclusive anounts and 25 the VAT rates stored in
t he ACCUMULATOR obj ect 49. A speci al case arises concerni Jyﬁée
whi ch are VAT #hemtabl ofvehe yrievans datachas th?%hsﬁ]%@]tg t he

BAS|I C VAT CALCULATI

by zero. Actual VAP %ﬁﬁubjrﬁeist%%?gﬁ?rg? té’agugﬁjtgox géTFﬁg%XéaC%g%Tm

object 51 are supphijeddiject 50 to the effect that the VAT amounts are
| to be calculated. The ACCUMULATE object 50 makes a
15 call to the ACCUMpLATOR object 49, via talk line 67,
effectively enquiring as to the status of the ACCUMU-

LATOR object at that point in time. Thus, in response

to this enquiry, data accumulated in the ACCUMULATOR

object 49 is supplied back to the ACCUMULATE object 50

20 - which in turn supplies this information, via task 68,

to the BASIC VAT CALCULATION object 51. Thus, in

response to this data, supplied from the ACCUMULATE

object 56, the BASIC VAT CALCULATOR object 51 deter-

mines VAT amounts from the VAT exclusive amounts and

25 the VAT rates stored in the ACCUMULATOR object 49. A

- special case arises concerniné items which are VAT

exempt or have a VAT rate of zero, to ensure that the

BASIC VAT CALCULATION object does not multiply VAT

exempt amounts by zero. Actual VAT amounts calculated

30 by the BASIC VAT CALCULATOR object 51 are supplied to



23 i t he ROUNDER object 52 identified as task 69, which
rounds.these val ues in accordance with current policy. Thus, for
exanpl e, all VAT anounts generated by the basi ¢ VAT cal cul at or
may be truncated to a predeter- 5 m negl nunber of deci mal pl aces,

t hus these truncated val ues woul d then be supplied back to the
BASI C VAT £h6 CHObNDRFO DB §éc bl 52Thiied ified t B8 \YABKA®INt FhaEeh
returned back to the ACCUMJLATE obj ect 50. Under sone

ci rcumst ances it rragunésWehesgavqlueﬁ I accongance; Wil eHsreatvpFlieyund.

In particular,

t hi b f
advance and Iih?ﬁe 73 r‘%ﬁ%ﬁjﬁr %Q%a‘ﬁgﬁm G a:egr‘%‘?e a| Orﬁhn

reduced over th I, O c d c ces,
o operator suppl | Cas G WATCEAEE %%%%“‘*2 Bk tLifiSred, to nOREEMTEAINCED,

which is %n obj efined numbe®00ﬁl@mbmmai)pmades)rthustthbketbeuncated
functionality of t he PERI OD CHARGE obj ect 46, The first operatlon
performed by the PERI@ESCHAREE \MP'REFUNBIBB}EQ@ bgcks to the BASKC V

cal cul ate the val la, ch 2 h

RE- VAT obj ect 43, "EaRcrraioR SHjeLe 91 TNl aster 2tne X@ﬁ%lﬁ'# s dre

RE- VAT obj ect 43 C@éraﬁrﬁea Back to thevﬁcmmszvahgeeunsoand a VAT

category or a custoner or service classification. The RE- VAT

obj ect 103 makes a call to the VAT TABLE object 41 via task 71 25
which in turn returns the,appropriate VAT rate far_ the der
consideration. This inf® ﬂg §8ﬁelglfﬁgﬂstances %ﬁuﬂﬂyeﬁFf?%ﬁﬁ??ﬁf¥E£%AT

object 43 4 the € Y¥Abustomer £ URRLAHFINDD] eeh PhaMidimdk 7@n1§/hl ch
in turn "~ returns the associated VAT anount. This value is 'then 3
returned to the PHdcir<hAIRGE a/AerREldd\NRashpeen paid for in advance and
the VAT rate for that particular service has been
reduced over tﬁe period concerned. Under these
circumstances, an operator supplies data to the PERIOD
15 CHARGE VAT REFUND object 45, which is an object
configured so as to inherit all the functionality of
the PERIOD CHARGE object 46. The first operation
performed by the PERIOD CHARGE VAT REFUND object 45 is
to calculate the value of VAT previously charged, by
20 6alling the RE-VAT object 43, identified as task 70.
The data supplied to the RE-VAT object 43 comprises a
VAT exclusive amount and a VAT category or a customer
or service classification. The RE-VAT object 103
makes a call to the VAT TABLE object 41 via task 71
25 which in ﬁurn returns the appropriate VAT rate for the
item under consideration. This information is then
supplied from the RE-VAT object 43 to the BASIC VAT
CALCULATION object 51 via task 72, which in turn
returns the associated VAT amount. This value is then

30 returned to the PERIOD CHARGE VAT REFUND object 45.



24 - Subj ect to appropriate policy definitions being stored

W tshin tshe:PERI OD CHARGE VAT REFUND obj ect 45, a further call is
made. by said object 45 to the VAT TABLE object 41 via task 73, in
order to determne the 5 VAT rate whi ch2z4woul d be charged at the
present tine. Again, this information is then relayed to the BASIC

VAT CALCULATI ON obpeabtjetst to appmmihéemhmy\#ﬁfmltlons dejng stared
conparison is then nade of the VAT whic e VAT _
whi ch woul d be chaV&&EBIR the BERIOD Sﬁé&@ﬁt Y‘P‘Fre% Pﬁéeﬁi}w 1 u& s
lower than the — gurendf! Yad1d/aide dltil 06fl: saGidisjée Aa5AR OPhE AVRT

ref und are returned to the operatot. he descri ption
above relates to- thBLBeSBjattosl via taskof3 piin orderxito ddﬂed'mnijthe
anounts. The systemis 15 al so configured to take account of VAT .
transaction$ VATwiretep arisit sanld helcchargedrat cther presens §dmei-bl e

for paynents to be_nade hout kln .specd fi fere

particular bill. Uﬁﬁ@?nfhéb gmation’ 1s (kﬁﬁxﬁelaYég gé ?ﬁgnngﬁﬁatm
apparent as to \Ahahﬂ%ucmmmté et the ¢ | Fetakal @hd Ca@fuart VA
char ge and what proportion relTates to VAT payable to Custons &

Exci se. Thus, LMMGuntthegecampazm&nmnmssthent magle of the VABewbirh to
divide a total anmpunt into the p and .t he VAT appunt.
I'n dealing with re¥@fptRarged w1th|1§h¢ VAT wwlﬁé ﬁef the

- cal cul ate gy VAT senf YRk fndM éﬂ'eﬂ@%u%%ﬂ%ea@@”ﬁowé¥OﬁﬁgﬂrEﬁefOr

I npl enmenti’ng such %C?IOHS are shown In Figure 6 oper at or

has an anmount whi cictgal nealsé whadged\l derthils of an approgeiatedrefundt ai n

t he val ue exclusive of VAT, an 30 i nput is supplied to the DE- VAT
object 44. A callare returned to the operator.

The description above relates to the generation

of bills which include VAT amounts. The system is

15 also configured to take account of VAT transactions
when payments are made. In particular, it is possible

for payments to be made without making specific
reference to a particular bill. Under these circum-
stances, it is not immediately apparent as to what

20 - proportion of the bill relates to an actual charge and
what proportion relates to VAT payable to Customs &

Excise. Thus, under these ciréumstances, it is
necessary to divide a total amount into the non-VAT

amount and the VAT amount. In dealing with receipts,

25 it is also sometimes necessary to calcuIate a VAT
amount from a VAT exclusive amount. Procedures for
implementing such actions are shown in Figure 6. If an
operator has an amount which is inclusive of VAT and

it is desired to obtain the value exclusive of VAT, an

30 input is supplied to the DE-VAT object 44. A call is



25 then nade, identified by task 81, to the VAT TABLE

obj ect 441 The DE- VAT object 104 supplies information -identifying
t hestax point date and the classification, wher eupon t he VAT
TABLE obj ect 41 returns the VAT rate 5 25applicable to that
transaction. This information is t hen supplied to the BASIC VAT
CALCULATI ON obj ect thén made, idemtifis&d8by |taslespbnséot cchehi VAT alTABLEhe
BASI C VAT CALCULATI ON obj ect 51 returns the VAT  exclusive anpount

and the anount of QBFepki 41 THEW® DENVAKL ohiect 104 sipplies ppfagmafrian,
[1, wher ' . h . ' 5 k81
Thus. the De- VAT opighE1gxtpl EnEHRTine date IS Ehe ELApR1ER O

TABLE obj ect 41, aﬁﬂereugon thé eAVARENE | 315] ekt rall ettt i € héATARNPaBE
fromthe BASI C VAT CALCULATOR object 51. This information is 15

now returnesl to thappbicabde tpathhs itransastdonientThis informationaisso.
In addition to calcul atin AT _.excl usi ve .val ues i n¢l usi

val ues, operators HReSRi ﬁﬁg tERd &E’eitg’les BASIC VA%M%’E@@a‘P}BW%‘Eegf/AT
when gi ven a VAT exgl Usi¥e 89. 1nVAldSonsdNEo VEi8XEhYS! VEnYahA g
with details of ﬂ tlﬁe dat e %f t#go??anggcﬁ%n ang f he trangfat%ﬁ%
type I es WALCULAT TN | olpjextt i 51 afeftanmsS EhieoVAllceiElvdive amount

obj ect 103. The RE-VAT object 103 nakes a call, via task 83, to
t he VAT TABLE obj éditd sghegmeRntnofVATopaid.  Fhase HHeH R e VAT

rate. Th - VAT qhj ect_ . t al Eﬁ‘ BAY C T:::%HW é@\l
obj ect 51?mRE ) Pél)éd%%t‘ﬁ%dabﬁa?gékug%f.%vw#p}nrt| n'jt urtf r% urns e
amount. . Thus, the gi5e&d sBjwid thsK @5UrnThws’ the DE-VATN6BjéatesLThas he
VAT rate, the VAT anount and the VAT 30 i ncl usi ve val ue.
- received a VAT rate from the VAT TABLE object 41, and
the VAT exclusive rate and the VAT amount from the
BASIC- VAT CALCULATOR object 51. This information is
15 now returned to the operator via the interface ident-

ified as 80.

In addition to calculating VAT exclusive values
from inclusive values, operators dealing with receipts
can also re-calculate VAT when given a VAT exclusive

20 value. The VAT exclusive value, along with details of
the date of the transaction and the transaction type
result in a call over interface 87 to the RE-VAT
object 103. The RE~VAT object 103 makes a call, via
task 83, to the VAT TABLE object 41, which in turn

25 returns the appropriate VAT rate. The RE-VAT object
43 then calls the BASIC VAT CALCULATION object 51,
identified by task 84, which in turn returns the VAT
amount. Thus, the RE-VAT object 43 returns over
interface 87, the VAT rate, the VAT amount and the VAT

30 inclusive value.



26 ) In addition to generating VAT bills and process-

I ng+recekpt-s, general enquiries may be nade to access t he

i nformati‘on stored in the VAT table as illustrated in Figure 7. A
VAT TABLE enquiry results in a call to 5 26 the VALIDATE object 48 via
an interface 91. In response to the enquiry nade to the VALI DATE
obj ect 48, a cdn agdifdion to genevArimgpVAT dpi bls az@ pProcess-
-appropriate information is.returned to.the VALI.DATE ject 48,
whereafter it is répgyé'&c&}??st'h§#‘rﬁr€rj'f gogujgies may;be m t8p€F§F§|s -

An advant age of thegpar ?ﬁ?BE‘mﬁ'&"iBﬁ' QEBi'eéiSiﬁhéﬁe VAT tabld Tas'hilq.ﬁgftkﬁ%bad

such that anendnents can be nade he way in wh
cal cul ati.ons are eiacRigdre Un A VAT TABpErEnquhay,reSuﬂ&spamsabbalﬂoto
updat e the VAT TABLE 15 [ect 41, and nmake nodifications to the

"ROUNDER 5 OBPECtVASIZID% mRriegs CARRCGEI®bjaRt iBSezdaceneL; NGLED
DATE CHARGE obj ect

to the VAT . ré%BBEEeobje $€§ﬁgg@ggﬁaqﬁﬁég#%éléyﬁﬁﬁgiEhﬁjébggf

20 42.  An Opcsatarcﬁlgiyeﬁh&é%azﬂé) viae TMEEMH&@EROZ and the
object 42 via an interface 93 and updates for the VAT TABLE are
thereafter suppli eadppropriateTABIOMAYACER is returusﬁemmzmhavEALiDAwﬁk 94

to the VAT TABLE object 4 . Simlarl an interface

(e GNPl GLRAT] o object 3%%@6%%?%9%21% Tl o¥ e Bhe| LAERERRCHol ng
made to thfstL$EEﬁ§OQ g tag.via a link 96, the PERI OD

CHARGE obJect 46 vi a I nk 97 an

t he SI NGLE DATE CHARGE obj ect 47
via a link 98. _

An advantage of the present embodiment is that
it is configured such—that amendments can be made to
the way in which VAT calculations are executed. In
particular, it is possible to update the VAT TABLE

15 object 41, and make modifications to the ROUNDER
object 52, the PERIOD CHARGE object 46 and the SINGLE
DATE CHARGE object 47.

As shown in Figure 8, modifications to the VAT
TABLE object 41 are made via the TABLE MANAGER object
20 42. An operator is given access to the TABLE MANAGER
object 42 via an interface 93 and updates for the VAT
TABLE are thereafter'supplied from the TABLE MANAGER
object 42 over a link 94 to the VAT TABLE object 41.

_ Similarly, an interface 95 to the CONFIGURATION .

25 MANAGER object 52 facilitates modifications being made
to the ROUNDER object 52 wvia a link 96, the PERIOD
CHARGE object 46 via a link 97 and the SINGLE DATE
CHARGE object 47 via a link 98.



27

The individual objects within the object oriented

environnent will now be considered in detail. TABLE MANAGER

The 't abl € manager

t he changing of entries in the VAT

42 controls configuration

5 operations rel ating
£lbl e and the product table.

A first function perfor % o) hggﬂégqlgbggg%gﬁéﬁﬁh%ﬂﬂtq%?ggﬁ%ﬁhg%ﬁ§%F%§;

category to the VAT tabl . . |
the given date. |fohh8rbhment WiMaN n¥oT HAlRANMdred| freatbtdied in the VAT

tabl e, an appropriate nessage is returned and the VAT table

Is | eft unchanged. _ A second function adds a given product
code to the product table, wth the given VAT category, to 15
apply fromthe givg &Et@?nqqﬁﬁrmagiven product code i s al ready

used in the praduct tab

t he product table
function adgs a gi

‘table, with a given VAT category

gi ven cust oner

Is le
gperatibaserelhaingf the2fhangingtobrertoride in atecC VAT
to apply fromthe given date.
table apds&hei pyolusti $allesady used in the custoner

tabl e, an appropriate nessage is returned and the custoner

table is | eft unchanged. 25 i or ( .
PAO#Y ¢ +C FR AN LB med 35| théathBle! Rahlgepai

conbination of

- A fourth function adds the given

~ adds a given VAT category to the VAT table, with the

10

15

20

given VAT rate to apply from the given date. If the
given VAT category is already used in the VAT table,
an appropriate message is returned and the VAT table

is left unchange&..

A second function adds a given product code to
the product table, with the given VAT category, to
apply from the given date. If the given product code
is already used in the product table, an appropriate
message is returned and the product table is left

unchanged.

A third function adds a given customer classifi-
cation to the product table, with a given VAT category
to apply from the given date. If a given éustomer
classification is already used in the customer table,

an appropriate message is returned and the customer

- table is left unchanged.

25

. . )
F?e a%aﬁﬁgrgﬂ%hgﬁgga_4z cofitt14® b%x%§h§?§%§o%n

| f

A fourth function adds the given combination of

product code and customer classification to the pair

a



28 table, with a given VAT category to apply fromthe

- given date.- Again, if the given conbination is al ready used in
the'pair ‘table, an appropriate nessage is returned and the pair
table is | eft unchanged. 5 A fif4% function changes the VAT
table to indi- cate that the given VAT rate will be the_new VAT

rate to apEF?lﬁo t"‘Hé*bl%eHlWﬁ‘F AT 5R VRHPEY tRe aRRAGH from the
date. If the gi ve ory iy d €5 can
appropriate rressag |s re u?%ed anga?' 8? tﬁ?/A;be’[ %’?ecoén'q\{%}tt S’E’ch%ﬁ ed.
A sixth function caapggdytfsed@rDiludie tRlilre table, an appmdmaheetﬁassAEa

gi ven VAT category wll %e the new VAT category to apply tot

gi ven product codel$rbaturned andnhthgi padrdieble| ist defdi vae t code
i's not used 15 in the product table, an appropriate nessage is

returned and the product table is left unchanged. A seventh

function changes the cugt gyetnt 83hetién changesd "éﬂé?&?@rt@ﬁ'ﬁlé heo 0L N&Y- VAT
category will be the new VAT category to apply to the given
custoner classifi-c&be thatathengivem VA® paterwilhlebe thé née YATenate

cust oner classification is not used in the custonmer table, an
appropriate nessade® i PPdFurtRd tARd EW’Eugﬁgw&aﬁ%ﬂﬂ@ from the giyen

unchanged. ht e t 5
i ndicate that the dgﬁ/%h V. ? g élvfelﬁ] 8?%§8§2 &Q n%EI:' #ﬁ? ﬁ?eg%%y to
apply to the gi veryopiiapps ) OéhCﬁpproprla@éQﬁé@éag@dEsaﬁétﬁ#ﬁéan&ﬁ% the

classification fromthe
10 VAT table is left unchanged.

A sixth function changes the product table to

indicate that the given VAT category will be the new

VAT category to apply to tbe given product code from

the given date. 1If the given product code is not used

15 in the product ;:able, an appropriate message is

returned and the product table is left unchanged.

A seventh function changes the customer table to
indicate that the given VAT category will be the new
VAT category to apply to the given customer classifi-
20 cation from the given date. If the given customer
classification is not us'ed in the customer table, an
appropriate message is returned and the customer table

is left unchanged.
An eighth function changes the pair table to
25 indicate that the given VAT category will be the new
VAT category to apply to the given combination of

product code and customer classification from the



given date. |f the given conmbination is not used in the pair

tabl e,. an appropriate nessage is returned and the pair table is

| ef t'.unchanged. A ninth function changes the VAT table to
indi- 5 cate that the given VAT categor38is no |onger valid

fromthe given date. If the given VAT category is not used in the
VAT table, an apprgpvent datessafe the given combinagdoands mot/ATsedblin is
I eft unchanged. A tenth functlon chan s t.he product, tahle
to 10 i ndi caFEet%%rth?véP FRRARRT ke S%(gel dﬁgEgtun‘ed angylid

fromthe given datgy,el aipetgbxgnlgrggggtuﬁgggn IS not used in the

product table, an appropriate nessage |gereturned and t he product
table is left unchanged. 15 An el eventh function changes

the custoner table to indicate that the given custoner .
classification is A njpthofigactian Fhanges Haq)iVah trkte tefipdi-

cust oner Ss athon ot ed_in S

approprlate nessag €§ #é?ﬁrne igﬁY%hl %% gahsggpgb&g éﬁyﬁiOﬁég% %??d
unchanged. from the Ayivéi fddrd Unatf aheC Ganaasvhlrecadegotfbis nét
I ndi cate that the given conbination of - product code and cust oner

classification areised| dmetheal VAL f tainle, an appropniatelamessaget his
gi ven conbi nati on |s not sed. 25 bl e appropriate
nmessage i s returnéft? eé’%ﬁﬂ the %%Trt?ég?eg§si?%gtuﬂﬁgﬁaﬁﬁa

30 RE- VAT The RE- VAT object controls operations

request ed ) by receipts when it is necessary to re-calculate a VAT

anmount . A tenth function changes the product table to
10 indicate that the given product code is no longer

valid from the given date. If the given product code
is not used in the product table, an appropriate
message is returned and the product table is left

unchanged.

15 An eleventh function changes the customer table
to indicate that the given customer classification is
no longer valid from the given date. If a customer
classification is not used in the customer table, an
appropriate message is returned ana the customer table

20 is left unchanged.

A twelfth function changes the pair table to
indicate that the given combination of product code
and customer classification are no longer valid from
the given date. If the given combination is not used

25 in the pair table, an appropriate message is returned

and the pair table is left unchanged.



5 A first function cal cul ates the VAT anount t hat applies
to the. gtven net anount on the given date for the given VAT

cat égory.” This VAT anmount is returned, together with the gross
amount and the VAT rate which appl iz to that given anount. 10
A second function cal cul ates the VAT anount that _ applies to the

gi ven net anount ORe+WARTQgi ven date for the given product code. The
function returns this VAT anmount, together with the gross anount
and the VAT r at BhehRE-¥ABl obJecd tgrptrodsueperayipns requespedhird

function cal cul ates the VAT amunt .that applies to the qiv et
anount on the gingYCEﬁif*Qﬁsrghen it %Fh@eq&sﬁéﬁybggt5ﬁ§Fa38P355gf?§g%¥on.
The function amounf €turns this VAT anount, together with the gross
anount and the VAT rate that applies to the given 20 anount .

A fourth function cal cul ates the VAT anount that applies to the
gi ven net anount on the given date for t he given conbi natign of

product code and custorferfirst funciiquscaleRlages e t3RRER et Hhat
this VAT amount 25ae%plfioe% 0gst gL #!Jéhtl?gtgéﬂ&ﬁxéwnﬁhén&i\;$ d4ve 'F0F

t hat appl i he™ grvemr anount . _
31 the given VAT category. This VAT amount is returned,
together with the gross amount and the VAT rate which

applies to that given amount.

10 A second function_calculates the VAT amount that
applies to the given net amount on the given date for -
the given product code. The function reﬁurns this VAT
amount, together with the gross amount and the VAT

rate that applies to that amount.

15 A third function calculates the VAT amount that
applies to the given net amount on the given date for
the given customer classification. The function
returns this VAT amount, together with the gross
amount and the VAT rate that applies to the given

20 amount.

A fourth function calculates the VAT amount that
applies to the given net amount on the given date for
the given combination of.prodhct code and customer
classification. The function returns this VAT amount

25 together with the gross amount and the VAT rate that

applies to the given amount.



DE-"VAT This object controls operations requested by

regei pts .concerning the renmoval of VAT anounts, referred to herein
as  DE- VATI NG 5 A first function cal cul ates the VAT amount and
the net amount that together forma given gzass anount, using the
gi ven VAT category and date. The function returns the VAT anopunt
and the net anpuntpg+vAT the VAT rate that applies to the given
amount .. 10 A second function cal cul ates the VAT anpbunt an

the net anount that todehimer chieat ceBtFoksn gpgrations reqﬁﬁﬁﬁﬁa,qﬁ%inb

t he gi ven product code-and date. _The | OQe I n T
anount and the net*SfRNTS arffPRcerning t'ﬁ%eVArle'Ir_la{ eithéi]% ap%Fi Zasrﬁ‘%]%’t e

given amount.  15.gferred td Hd¥dih famchEomaseiicy! ates the VAT amount and
t he net anount that together formthe given gross anount, using

t he gi ven custoner classification and date. The function returns

the VAT anmount and the net amount and the VAT r t hat lies to
the gi ven 20 anountd first functionp gaifyiptedct 8n%éil é&}%’ggp?’h VAT

armount and t he t t t or. IV €Q+ S
the € n'd% n%ﬁ%g %on%tp% et O'f8r5 Jia Qlﬁéfti Sgross

anount, using the given co ct code, cust oner
classification anghoulit e usinghehef gitien VAR categoryuand dadeVAT Emunt
and the net anmount and the VAT rate that applies to the given
anount . function returns the VAT amount and the net amount and

the VAT rate that applies to the given amount.

10 A second function calculates the VAT amount and
the net amount that together form-the given gross
amount, using the given product code-and date. The
function returns the VAT amount and the net amount and

the VAT rate that applies to the given amount.

15 A third function calculates the VAT amount and
the net amount that together form the given gross
amount, using the given customer classification and
date. The function returns the VAT amount and the net

amount and the VAT rate that applies to the given

20 amount.

A fourth function calculates the VAT amount and
the net amount that together form a given gross
amount, using the given combination of product code,
customer classification and date. The function

25 returns the VAT amount and the net amount and the VAT

rate that applies to the given amount.



32 o PERI OD CHARGE VAT REFUND The PERI OD CHARGE VAT

REFUND obj ect 45 controls operations requested by billing
operator$ concerned wi th cal cul ating refunds applicable to period
char ges 5 t hat have been paid for in @&®ance but to which

different (usually smaller) VAT anmounts woul d apply had t hey been
charged ‘after the PERIOD, CHARGEcVAT I REFUND bill. The

functions available within this obkect first 10 of all %Q#culate fhe
VAT anpunt that was orifpRaFFfIOD CHARGEL YAT. REFUND, object coRFRiS S
cal cul ated t hat ; I 0 e ' ids | donftad: n
I ncl uded on the cuorl?%%%t%%# g?ﬁggé}éte\gi\o ﬁeﬂalr)gggigge%%r&%dzjs c%orrpar eﬁnd

i f the originally wieh gesll MiVa iy ntefundd applidatsDerts peride HErgu®uNt
applicable on the current bil] date, the difference between the
amounts is5 that uhs¥e WRep ipridie foxT inf advange butappei cdvich

to thi i od chay. If th i gi |V [ I th th
0D pert od chagge )L 0 SIS T SOy Spomnee wohGE: 4l
be refunded. I'f had theﬁr bé_é?z""élﬁﬁ&‘gehhﬁ?f‘iteg)s(tg@ i{éﬂédﬁ 2R G Uit Wi th

this amount on tHe given origina ate, an appropriate

message i s returnddlinst ead. A first function calculates a
VAT refund for a 25 period charge that has been paid for in advance
but whi ch may have attracted a different (smaller) anount of

VAT had it been chargequal dle 3l A1 GANE Ji¥hin this UFj 'HGY the

current bill. If, howevér, there 1s _
10 of all calculate the VAT amount that was originally

charged. Next, the VAT amount is calculated that
would apply to the period charge if it had been
included on the current bill. These two charges are
compared and if the originally charged VAT amount is
15 larger than the VAT amount applicable on the current
bill date, the difference between the amounts is
returned. This is the VAT refund that is applicable
to this period charge. If the original VAT amount is
less than the new VAT amount, a zero is returned,
20 indicating that no VAT needs to be refunded. If,
however, there is no valid rate associated with this
amount on the given original tax date, an appropriate

message is returned instead.

A first function calculates a VAT refund for a

25 period charge that has been paid for in advance but
which may have attracted a different (smaller) amount

of VAT had it been charged at the rate applicable for

the period of the current bill. If, however, there is



33 _ no valid rate associated with this anmunt on the

original«t'ax date, an appropriate nmessage i s returned. ' A
second function inplenents a simlar procedure but related to a
product code, while a thirdis 5 rel aggd to a custonmer code and a
fourth is related to a product-custonmer conbination

PERI OD CHARGE no valid TheatFRhEBoCHARGE obitht tisoambAhE afer ahieons
requested by billing operators concerned with the 10 accunul ati on of
period charges. original tax dateysanfapRYORFLREe MGIRAde tife reauIngdes -
t-hat apply to the given VAT excl usive anmounts, using the '

gi ven VAT category, period start date and period end dat e,
following the currenta tawentd PahteYon imﬁh@m&its a EEB&HhQ“ﬁ%BEEHHkétGS
t he VAT exclusive amobunt in the accunul ated table at the

appropri ate rates.but related to Aasguoodu¢tinaiods, cwhdlleatas- tthiard/Als
rates that apply .to the given VAT exclusive anounts, using the
gi ven produdt codeFegéFFGdtQtérFuﬂﬁP@eEnﬂoﬂérFBQ éndosgth 15d§?éagﬁﬁlﬁﬂing

t he current favourapﬁkbﬁﬁct-zﬁgtgﬂgg'cFmPinat' Fjon accunul ates the VAT
e accumi

excl usive anmount in ator tabl'e at the appropriate rates.
Thi s - second function is detailed in Figure 10. The function

is initiated at step 201 and at step 202 an input is 25 recei ved which
identifies the VATPEREORsCHARGEDUNt , t he product code, the period

start date and the peri gl poeron®BlaltEe orffect ofs 205nBrbil! of2hgeLsns®!
requested by billing operators concerned with the
10 accumulation of period charges.

A first function calculates the-VAT rates that
apply to the given VAT exclusive amounts, using the
given VAT category, period start date and period end
date, following the current favour policy. The

15 function accumulates the VAT exclusive amount in the

accumulated table at the appropriate rates.

A second function calculates the VAT rates that
apply to the given VAT exclusive amounts, using the
given product code, period start date and period end

20 date following the current favour policy. The func-
tion accumulates the VAT exclusive amount in the
accumulator table at the appropriate rates. This
second function is detailed in éigure 10.. The function
is initiated at step 201 and at step 202 an input is

.25 received which identifies the VAT exclusive amount,
the product code, the period start date and the period
end date. At step 203 a bill date is set to the
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bilt_ is being cal cul at ed.

t he .VAT t abl
5 i s val
whet her the

current date, given that this is the date on which the
At step 204 an enquiry is

made to

e to check whether the input data received at step 202

id. Thus, a question is asked as4step 205 as to

data was valid and if this question is answered in the
negati ve, an out puturreot dstgengiwendthat thisaissthe &GOt anl whichtheess

term nates at step, 207. . . I f the estion asked at step 205 is
answered in the 10b19'7L éFfPFﬁ&PiF@?cgﬁaé%%hiry is made at step 208 as to
status of the current policy, which nmay be answered in

the -

four possible ways. Firstly, the policy may set that over- a period

charge the VAT is cal cuhat etepi 2004 an enquirpspectmadet be bhel VARt ¢able
Secondl y, VAT could be 15 calculated with.respect . to the end date of

t he period

toygheck whedhesr &herinputiiate yreceiqved atcsten B2

ouct, 15 PFLLET TngfLH WALE U naon o B s, Bh°cYT

apportione _

could be cﬂ%rged at® _ _

vari abl e. 20 whetheFhenR ULHIN 9asCHATI Ml LEF MASRPNGEesPidheis
first selected policy, that is to say, VAT is charged W th respect

to the bill date, assveredaimcthe neigative, an owdgiit Arroreps3génenatedTl

rate i s obtained fromthe

made as to

25

t abl € and at,st%P 302 a checggys

AT
athnEERBr 200 ad’r"odé&? PHRESFS FATTHNATeS A FHeRa

Thus, ‘a question iffaéﬁéd??EsEESH d8RedS Alt? "Bs is anstQPe&rPﬂ“EheCOde

is valid and if .this ques

on 1s answerdlntenegatlvete

appropri ati® VAT araffirmative, ansehgéifg isomadibeca¥/ stépbRo8aasstoptRé4,

based upon

15

20

25

status of the current policy, which may be answered in
four possible ways. Firstly, the policy may set that
over- a periocd .charée the VAT is calculated with
respect to the bill date. Secondly, VAT could be
calculated with respect to the end date of the period
under consideration. Thirdly, the VAT could be
apportioned over the period of consideration or
fourthly, the VAT could be charged at a rate selected

in response to another variable.

The procedures carried out in response to the
first selected policy, that is to say, VAT is charged
with respect to the bill date, is initiated at step
300. At step 301 the VAT rate is obtained from the
VAT tablé and at step 302 a check is made as to
whether the product code is wvalid at the bill Adate.
Thus, a question is asked at step 303 as .to whether
the product code is wvalid and if this question is
answered in the negative the appropriate VAT amount is

selected from the VAT table at step 304, based upon



35 the end date. Thus, at step 305 VAT is calcul ated

with ref*erence to the rate at the end date and the process is
term nated at step 308. I f the question asked at step 303 is
answered in 5 the affirmative, the ratezsletermned at the bill date

Is inmplemented in order to cal culate the VAT anount whereafter the
process term natesthe dP @QBe. Thus, at stephsSoy KATIULSS chadcudarted i n
response to the ) second policy option, that is to say, that the VAT
10 rate is thaWight FefeRaNGR tActBRd Kt et péhpo®nd jdate and the -
initiated at step , AL _S : t ' obt ained fromthe
VAT table, appli caé?gcz??st h‘g té:%%m&?‘gjtedh%{ as{tﬁeg ?eor%'od under consi deration.
Thereafter, the anount and rate is accunul ated at step 402 and the
15 process term nates at step 4083. The procedures

i npl enented in responselfotheequestion asked p&l stepodOiBoAs ahsweredt énsay,
the VAT rate is apportioned over the period, is detailed_at _step
500, S '°  the affipmasiva.  bhel FaLel SeEarRIed At kiPcbilsdate
with a |ist of amoygt §m§@gmte§ﬁ:erdatﬁ§ SPach %Bp'c)éf:‘ﬁ% te the [V ahBffe
anounts are thereafter Beccumi ated at step 65 and t he process
term nates at stepwh@Beafter the procesbe tpridfdtess aftostiepe 308urth policy

option are detailed fromstep 600. At step 601 a call is nade to 25
a function which returns a |ist of anpbunts and rates whi ch apply to
them At step 602 each th oss. bl .

36 anount s an@ﬂ?atég&é%%ug%%plq %??g"?%e BhsFESPRESE to the

CALCULATI ON obj ectsédondi @Blii&&l&&}i&i,urﬂﬁaYA'ﬁ.s to say, 2fBHa¥ Sthe hgar

amounts returned fromthe VAT CALCULA- TI ON obj ect are summed for

subsequentl®onparixabke is that determined at the end of the period, is
initiated at step 400. At step 401 the rate is
obtained from the VAT table, applicable at the end of
the period under consideration. Thereafter, the
amount and rate }s accumulated at step 402 and the

15 process terminates at step 403.

The procedures implemented in response to the
third policy option, that is to say, the VAT rate is

apportioned over the period, is detailed at'step 500.

At step 501 a function is called, which returns
20 with a list of amounts and the rates which apply to
them. These amounts are thereafter accumulated at
step 502 and the process terminates at step 503.
The procedﬁres for the fourth policy option are
detailed from step 600. At step 601 a call is made to
25 a function which returns a list of amounts and rates

which apply to them. At step 602 each of the possible



5 Havi ng determ ned the VAT anounts applicabl e over a
peritod, it is then necessary to determ ne other means by which the
VAT “coul d be cal cul ated, in order : that these may be conpared.
Thus, at step 603 the VAT rate appl¥&able at the end date is
obtained fromthe 10 VAT table, whereafter, at step 604, the rate read
from sai.d REBHBtE: 3prdp BIEH &FP V\FPEPtll’rédengus‘F% BAsde VAT -
is supplied to the ' al &y i op, ohj t Ln.th

amount of VAT appl CABBPEAbEONG "CE ke, 051 Wk A  turn Hiirils! Miar
Step 605 initiatesahb@nesl Culthle Gmciinté\refifinied from the CWATecat.coha-bill
date. At this step, the VAT rate applicable at the bill date is
read fromthe VAT Ti@Neobject arespfummeduéori subsequent SORPRrisodtep 606

as- to whet her the category is valid at the date of the bill. | f
20 this question is answered in the negative, the

sel ected nogle of billingay$nkakefethPiesEnO VI dnéints applifBblenéver

avai l able within this procedlre. Thus, a guestionh is asked at
step 607 as to wheahgerdilwd,suirt is thenemecessary epob@etierniiows othert he

anmount derived at 25 step 604, |If this question is, ansyered in_the
nega- © tive, 9285 Ry thf’ht I’?@ear"(&?nt‘:%@% Sﬁj calaiiat }q order
the smaller and i r e ge

custoner, an accﬁ%%?gtﬁ%%égiéggé%%qgﬁﬁp%ﬁ%&' fﬂaé'e%%lﬁg?gesgéhéﬁﬁégﬁTstep'

608, along with anraesli §pbiloBable at the end date is obtained from the37
of the rate applicable at the end date. Thereafter, t he procedure

term nat ed®at st effAbtable ewhaneafiter, at step 60#,t fheqghatei veadskeem at
step 607 is answered., | e ffLrmatiy the effect that the
s der i ved ot said Tenke ot sten 603 poRS, B bhn Heflvire AnSing
604, : the listsdppiyed abo Stke BBLikS @Puéﬂiéﬁfﬂtﬁaﬂ object to

" obtain the amount of VAT applicable based upon the

end date.

15 Step 605 initiates the calculation of VAT appli-
cable at the bill date. At this step, the VAT rate
applicable at the bill date is read from the VAT table
and a question is then asked at step 606 as to whether
the category is valid at the date of the bill. If

20 this question 1is answered in the negative, the
selected mode of billing is taken from the other two
options available ﬁithin this procedure. Thus, a
question is asked at step 607 as to whether the sum
derived a step 602 is less than the amount derived at

25 step 604. If this question is answered in the nega-

"tive, meaning that the aﬁount derived at step 604 is
the smaller and is therefore the amount to be charged
to the customer, an accumulation is made of the

exclusive amount at step 608, along with an indication



procedure term nates at step 609. Al ternatively, the

question-asked at step 606 may be answered in the affirmative, to
the effect that the 10 code identified 35 step 605 is valid.
Consequent |y, at step 611 the anmount " and rate applicable at the

bi |l date SEG ”t d t%ﬁk}?ﬁ%é?é’ C@hgugﬁﬁoﬁaEQ de&%%@b%&&eraf

t he VAT anount. Therea

the sum cal cul at edtae p&-@aea&%ealtértnhaa&s at @ﬁwtssosder Aledrnaeivelsn -
611. I f the quesTion asked at step 612 is answered in

the affirmative, té&fthbeefquasticmiashed abupteraf@il- is answerefdyindthe

602 h | I I d 01
a1 & acoumil at od anBEEORPRSIIRs Uy the”attaet, thac bR OS¢t iieila

the questi og aSkeCJ'st:eg 602 3k §E§Q eAanl %h@”%%ﬁﬁ@ H@ﬂl%d”%ﬂats‘tlé? 692””0|

S directed to step 614 step 614 a quesTion i's
asked as to whet hethéhdist derlwadnzm stépub@ﬂedsﬂasﬂumnfﬁﬂedsandather
than the 25 val ues determned at step 611. |f this question is
answered in the af PFPREEPTE, tEEHﬂPGFera&Iﬁéeﬁbéoﬁo step 615,
wher eupon t he amount of VAT applicabl e at the end date is

accumul ated. Alternatively, if the

38 question askedrahtsvepyfléhésquespbordasiked et 32@d 606 may
tive, the amount applicable at the bill date is accunul ated at
step 616. After bdeed answeredsinthespffirmative, tepitthepefifecy thatetheo
step 609. 10 code identified at step 605 is valid. Consequently,

at step 611 the amount and rate applicable at the bill

‘date are sent to the b;sic VAT calculator to determine

the VAT amount. Thereafter, at step 6§12 a-c°mparison

is made of the sum calculated at step 602 and the
15 amounts derived from step 611.

If the question asked at step 612 is answered in
the affirmative, to the effect that the amount calcu-
lated at step 602 is the smaller, the list of values
returned at step 601 are accumulated and control is

20 directed to step 609. If, however, the question askéd
at step 612 is answered in the negative, control is

directed to step 614.

At step 614 a question is asked as to whether the

amount calculated at step 604 is smal_lef than the

25 values determined at step 611. If this questidn is
answered in the affirmative, control is directed to

step 615, whereupon the amount of VAT applicable at

the end date is accumulated. Alternatively, if the



5 ° S| NGLE DATE CHARGE The SINGLE DATE CHARGE obj ect 47
control s+ * requests by billing operators concerned wi th accunu-

| ati'ng si'ngl e date charges. A total of eight func- tions are
avai l able within the object. 10 Fgé the first four functions, a
VAT excl usi ve amount is stored in the accumul ator table. The given
amount nust be a p%ﬁé%?ﬁéd”aé%ﬁ&’QEDHEEpa%idwﬁéuf?swered iﬂtQhQ d- for
a single charge relfated to a purchase on the given charge date.

| f, however, theretiive)o the amoahtd appricalshei aited thviet hbibls ddtw! dodat e
char ge foll owi ng the current favourégolic , ho anount is

. y
accunul ated and ana8eyPE3aitece a%e5585e616 . r2ftieRdaoth steps 615 and 6A6yhe
in relation to the date

current favour policgy,.is.tq _cal.cul at U
on whi ch the transgsﬁitgﬁlt &Ek%]‘%%&e% %ac,set,eH hseogg’i ven amount is

accunul ated at the VAT rate that applied to the charge on the given
charge date. . ' Alternatively, if the current favour policy specifies
that VAT i sS5cal cul SINGLE: DARE CHARGEat e, the anount is accunul at ed
at the VAT rate applicable to _the _charge. 25 on the date gf the current
bill. If there is no Viheq SiiGiz _ 2 SHARGE o PRIESEL 87 chSPRETERS he
current bill = refdbSes! By ¥Uind DEbrHBESA Eondbrib wEER bBBLmu-
applied on the given~charge date.

39 | lLatbrgcueineie fdatmircipatrgey.i sAsuditas ¢ ebght func- a
charge in -dependence upon another variable the anount is

accumul at ed on ej t htpnehargi avagipbler wikhin the objefdi-ge date, dependent
upon sai d vari abl e.

10 . For the first four functions, a VAT exclusive
amount is stored in the accumulator table. The given
amourit must be a positive or zero amount and relates
to a debit for a single charge related to a purchase
on the given charge date. If, however, there is no
15 valid rate associated with this single date charge

following the current favour policy, no amount is

accumulated and an appropriate message is returned.

If the current favour policy is toc calculate VAT

in relation to the date on which the transaction took

20 ‘place, the given amount is accumulated at the VAT rate
that applied to the charge on the given charge date.
Alternatively, if the current favour policy specifies

that VAT is calculated at the bill date, the amount is
accumulated at the VAT rate applicable to the charge

25 on the date of the current bill. If there is no valid
rate associated with the charge on the current bill

date, the amount is accumulated at the rate that

applied on the given charge date.



5 A first function cal culates the VAT rate that applies to
t he. gi ven VAT excl usive anount, using the gi ven VAT category and
charge date, follow ng the current favour policy. The function
accunul ates the VAT excl usi ve anmount39n the accunul ator table at

- the 10 appropriate rate. A second, functjon cal cul ates
the VAT rate that If theplouwssens tFavenn ppliqy ekg| s¥Fheagnbanmakgsi ng
t he gi ven_praduct caode and the char at oY -
current favour pol Fcycohﬁ%ef&{bﬂ%SRegggﬁlﬁ% aggggt hagm)éfgy: v e%cl $Bee

amount in the accugﬁdbﬁfx@.r ikl 1aied on eitHdPrews I Biklrdhte or the

A third function c ulates the VAT rate that applies to the given
VAT excl usi ve anbushargei dgtehedependent gipoan saist seniadlessi ficati on and
charge date, follow 20 ing the current favour policy. The function
accunu- | ates the VAT excl usive anmount in the accunul ator '
table at t appropriate r : f#éy Inghifon- £l cehakes
the VAT rate that & g‘é'rgiesltesﬂfl%cfﬁ%ngic\?e]ﬁe\} S(&%si ve anoéljl?lét, il}si ng
the 25 gi ven gepbiast kantak v VAL dexcis Drstandunt) aasing the
fication and the given charge date, follow ng the current favour
policy. The functgbvencdhfl gategoRy and charge date, following the

49 VAT exclUSLXE 2I080% b81405 . 2CHR! ALRLe {80! ScblmbiStes the

appropriate rate.
' VAT exclusive amount in_the accumulator table at the

10 appropriate rate.

A second function calculates the VAT rate that
applies to the given VAT exclusive amount, using the
given product code and the charge date, following the
current favour policy. The function accumulates the

15 VAT exclusive amount in the accumulator table at the

appropriate rate.

A third function calculates the VAT rate that
applies to the given VAT exclusive amount, using the
given customer classification and charge date, follow-

20 ing the current favour policy. The function accumu-
lates the VAT exclusive amount in the accumulator

table at the appropriate rate.

A fourth function calcula;:es the VAT rate that

applies to the given VAT exclusive amount, using the

25 given combination of product code and customer classi-
fication and the given charge date, following the

current favour policy. The function accumulates the



Functions 5 to 8 store a given VAT excl usive anount, which is a VAT

credit, *in the accunul ator 5 table. The given anmobunt nust be a
negative or zero - anount and relates to a credit for a single charge
that was charged earlier on a bill issued ongghe given ori gi nal

bill date. |If, however, there is no valid rate associated with a
single date cr edi tVAiroléx@Mur&veltamounﬂ hin Ctlié eaéchmiDatopOotabYe B dMunt
i's accumul at ed and an appropriate nessage i s returned.

Shoul d | egi sl ati onappaopriatesaitieng in a change of the current
favour policy to "charge at the date of - the transaction", the
function cal cul ates the option 15 whi ch woul d have vyielded the

hi ghest VAT anount Functlaﬁgl'éza}%el?t gggedage geﬁh egequgtwgeen

appl i ed on the grven original ate cre

accurmul ated in theagneany ailgicasisf d t VAEr eyt 2din the aceamhnatarven
original bill date. 20 Agai n, should Iegislation change, -
resulting ih a tablehan§&eofgiven AMPURE nussubep@ inggative Prurare

charges in relation to the date of the_bill"

accumul ated at t he®RAHFafRY% RRlates toaﬁpl'?%%‘;]’t% fRe @re%r‘?gej;?l {:Tﬁarge
current bill date.thdt wa® chargfék?réhfflé‘:? orld Binat e.s%%%a%at eﬁew_;i@ehhe
charge on the current biTl date, the function cal cul ates which

favour policy woulerigimayi biddddalte.hi ghEst howdver, thexeouis nppvatadl e
to the single date char

41 been T gﬁsﬁﬁl?ﬁﬁégﬁ’f&ﬁ G isjinghe ate gFedit, (fllowing
credit is qigen aCCt’:H@"@ﬁfflehE AT RTC YR ALY h8! amount is accumulated

and an appropriate message is returned.

“Should legislation change, resulting in a change
of the current favour policy to "charge at the date of
the transaction", the function calculates the option

15 which would have yielded the highest VAT amount
applicable at the date of charge, had it been applied
on the given original bill date. The credit is
accumulated in the accumulator as if it were applied

on the given original bill date.

20 Again, should legislation change, resulting in a
change of the current favour policy to "calculate
charges in relation to the date of the bill", the
given amount is accumulated at the VAT rate- that
applied to thé credit on the current bill date. If

25 th.ere is no valid rate associated with the charge on
the current bill date, the function calculates which
favour policy would have yielded the highest VAT
amount applicable to the single date charge, had it



lowng this policy as if it was applied on the given origi na

bill date. 5 It will be appreciated that provision is made in
anti‘ci pati on of changes in |legislation and user guides - woul d be
previde to identify current acceptabl e node 41 of operation.

A fifth function within this object calculates 10 the VAT rate that
applies to the given \fdegXabpliied on the giidiiNtoritpinl tBe1yi \GateVAT The
category, charge date and original bill date, follow ng the

current favour cregitcys thenf apcumyd adesumn athe @aecupiasay ufple

anount in the accunmul af or, table.at_the approprd ate 15 ate. .

A sixth function cal cﬁ#%‘f%%gtkﬁl@ﬁ" AR S gﬁat"f 1t was %#Jr%(g R the given

VAT excl usi ve anount, ' ; i ven product code, charge date and
éﬁ%é&hé?g?}ll_dateg

original bill owing the current favour policy. The
20 . function accunul ates the VAT exclusive anount in the
accunul ator table at the appropriate rate. A seventh function

cal cul ates the VAT rate thatt will be appreeiated:thafiREOViAioRx:s aade in
anount, using the . agiven custoner classiticatihon,. charge e_an

orig- 25 i nal bi |atntd‘a‘i%ia’f’o‘??o‘€ﬁt r?g‘_eﬁ‘%?gesc&”réﬁ_ﬁ?‘%gg&?f?"p%ﬁgc‘;’/gg} giffes
The function aCCU”“'aW%%ﬁd“bé”ﬁf@%f&éstMei&E%%ﬂETF&urrent add¥ptable mode

accurrul ator table at the appropriate rate.
of operation.

A fifth function within this object calculates

10 the VAT rate that applies to the given VAT exclusive
amouﬁt, using the given VAT category, charge date and
original bill date, following the current favour

policy. The function accumulates the VAT exclusive

amount in the accumulator table at the'appropriate

15 rate.

A sixth function calculates the VAT rate that
applies to the given VAT exclusive amount, using the
given product code, charge date and original bill
date, following the current favour policy. The

20 function accumulates the VAT exclusive amount in the

accumulator table at the appropriate rate.

- A seventh function calculates the VAT rate that
applies to the given VAT exclusive amount, using the
given customer classification, charge date and orig-

25 inal bill date, following the current favour policy.
The function accumulates the VAT exclusive amount in

the accumulator table at the appropriate rate.



42 An eighth function cal cul ates the VAT rate that

appli.es to the given VAT excl usive anount, using the gi ven
conmbi nat i on of product code and custoner classi- fication, the
gi ven charge date and the original bill 5 dat e. Followi ng the
current favour policy, the function accumul ates the VAT excl usive
amount in the Aﬁceeliglaltﬁt Fhnictilch daldifl MUY Ofid aFLT! 2hfe that
VALI DATE The VALI DATE object 48 controls operations 10
request ed concer ni agpihesvabi dhel given VAT cexelwsies amount, upinguthe
codes, custoner classificatjons and %?nbiqg- - tions. of rofuct,
codes and cust oner ItV SRsFPRRIRABAQN Of product;cade, and GHSEPBRE Giassi-
avail able within t Fect, : ej f LC r 0, ' t

t hey produce a 15 PchP%?ﬁé Spefgiggnrggggﬁged?gévg ?dg??oﬁkgggg?}gﬁéﬁf.
The first fancti onqgaeéurns Bollkowing Giheen cd¥rent favoudt egolycegxi sthein
the VAT table and a valid VAT rate is assigned to this category on
the given date. function accumpdasesomder AR iefclugiveramgunt | inatheven

20 product code exists Ln _t product table and.,a valid VAT
cat egory is_assigﬂ@ﬁc?%uiﬁﬁgépFﬁggﬁtagogéeoﬁpPﬁgprlate T34Pven date and a

valid VAT rate is associated with this VAT category in the VAT
tabl e on the given date. The third.function returns true if
a given 25 CUMALIBATE| assification exists in the custoner table

and a valid VAT category is assggned-to thi s custoner C
classification on the dﬁ%%n VALEDATH aobdect vAP r soptrols operations

10 requested concerning the validation of VAT categories,
product codes, customer classifications and combina-

- tions of product. codes And customer classifications.
Nineteen functions are available within the object,

eight of which are Boolean, in that they produce a

15 true or false response to validation questions.

The first function returns true if a given VAT
category exists in the VAT table and a valid VAT rate

is assigned to this category on the given date.

The second function returns true if a given

20 product code exists in the product table and a valid
VAT category is assigned to this product code on the

given date and a valid VAT rate is associated with

this VAT category in the VAT table on the given date.

The third function returns true if a given
25 customer classification exists in the customer table
and a valid VAT category is assigned to this customer

classification on the given date and a valid VAT rate



43 I's associated with this VAT category in the VAT table

on t he gi ven-date. A fourth function returns true if the
given - conbi nation of product code and custoner classifica- 5

tion exists in the pair table and a valid VA3 category i s assigned
to this conbination on the given date and a valid VAT rate is
associated wth thi r 34 ig ATt BELY abhethe vhAe® gapie

dat e. 12 %?%???heggng%F%ntPé?urﬁg trueé§f?the given VAT 10 _
category is used ionthkeVgiveabtieteand a valid VAT rate applies to
It for each date covered by the period froma given start date to a
gi ven end date. A sixth function returns true if a given

pr oduct code i Uﬁ&gr' dlic a v | Tqi®en
category applies to thi§ pro u%? co gct;l(@)ﬁrweggtﬁﬁg??e Bfud P ggﬁrg% by the
period froma gi vefofieihatiohabf grbduct code tand customeercbassifiidate
and-if-all VAT categories, ) that apply to this product code over this
peri od haved tign|exisny imtthe zﬂ%’d‘cit@@ emsr awakid VAR CRLEIPER e

20 for each date of.the.perigd.to which th p . A
seventh function ri? F7R1¢PEE FP ghb?v%ﬂmbgna£18¥ %ﬁs%%ﬁe iven date . 2on
is used in the cusj opR{i§PAP rate is as88cPa¥edi #ibATtk s cURT yc&PegoLy L O

~this classifica- tion for each day covered by the period froma
gi ven 25 peri oih sthet VARt albpet onanllei givedi dgte.gi ven peri od
end date and if all VAT categories that apply to this cl assification

over this period have valid VAT rates
A fifth function returns true if the given VAT

10 category is used in the VAT table, and a valid VAT
rate applies to it for each date covered by the period

from a given start date to a given end date.

A sixth function returns true if a given product
code is used in the product table and a valid VAT
15 category applies to this product code for each date
covered by the period from a given period start date
_ to a given period end date and if all VAT categories
that apply to this product code over this period have
valid VAT rates associated therewith in the VAT table
20 for each date of the period to which they apply.

A seventh function returns true if a given
customer classification is used in the customer table
and a valid VAT category applies to this classifica-
tion for each day covered by the period from a given

25 period start date up to and including a given period
end date and if all VAT categories that apply to this

classification over this period have valid VAT rates '



44 associated therewith in the VAT table for each day of

the “period"to which they apply. - A eighth function returns
true-if the given conbi nati on of product code and custoner
classifica- 5 . tion is used in the pair table and a valid VAT
category applies to this conbination for eacfi*date covered by the

period froma given_peri.o rt dat. . l.ven. perio d date
and if all VAT cat g,agﬂcé.?q:e% %herewtlﬁa 1%6:'1'5; tvt&qrt ﬁia%]'ceo %a%chh%e aftt hi s
period have 10 the! Vol 't Shidhs Aty ebgherewi th in the VAT table
for each day of the period to which they apply. A ninth

function returns a VAT rate that applies to a given VAT category on

t he given date according to, t he, VAT table. |f the, VAT .category is
not Used in the 15  SATSLGRER EHFGIRR a(e HHESg5TRE [ Lf uriR), given

A tenth function rehyhig tg,?.gnv'é} SRR ¢ and cHstBHQ ! %iatsgi?i%iaﬁ?n

product code on a given according to the product table.

the product5code tion is$s usdd uiad thet heajwr odialild abhd oa ivalid i ¥ATOt
valid 20 on each day of the  given period, an appropriate

nmessage i s returne@atRgOEYeARRIH §UNEPI &h%tﬁ@ﬁﬁlﬁﬂgmn for eaghcdesgory

applicable to a gi t r..classi.fis . I Q n.a Lye at e,

according to the c%‘g 8%? ggeth% %teéltﬁoéi. f.ran ?h%lgﬁsggfl?ggt Fsgi‘fy’saﬁ'gﬁ

used in the 25 toCashe¥Bh pRRiBdOlend ddte San@!iFahill PATeRgReda¥itk

the period, an appropriate nmeSsage i s returned.

45 . Athak| applyutot ithisr cambinaticon/Avent elybs yperiod have
10 valid VAT rates associated therewith in the VAT table

for each day of the period to which they apply.

A ninth function returns a VAT rate that applies
to a given VAT category on the given date according to
the VAT table. If the VAT category is not used in the

15 VAT table, appropriate message is returned.

A tenth function returns the VAT category that
applies to a given product code on a given date,
according to the product table. If the product code
is not used in the product table or if it is not valid

20 on each day of the given period, an appropriate
message is returned. An eleventh function returns the
VAT category applicable to a given customer classifi-
cation on a. given date, according to the customer
table. If the classification is not used in the
25 customer table or if it is not valid on each day of

the period, an appropriate message is returned.



applicable to a given conbination of product code and cust oner
classification on a given date, according to the pair table. If a
combi nat'ion is not used in the 5 pair table or if it is not valid on
each day of the period, an appropﬂeg§enessage its returned

A thirteenth function returns the VAT rate applicable to a given

- product code on a given, daje ; fﬁﬁg¥ggﬂhryégdﬁy%wiﬂa%pdvgk t @bt &g ?g tgﬁ

VAT table. If 10 the prod%%? code I's not use the product ta

appropriate nessaggppbi¢gblVéNed-a given combinatifohooftprofductuccde oand
returns the VAT rate applicable to a given custoner clasgjfication
on a gi vercustemar colassif icathencost angivenpatenREFRrYAng 49

table. If a classification is,not ed in _the - . Ms , an
appropri ate nessage’® sp?éfuftﬁéa‘."' 12°2 CO"&’maﬁ:ﬂ?’lnf e A f‘%ér)lc ilbéla?% ur ns
the VAT ratg aifPPLbgabbg 42 3191 V€ MEEMHaNAEI B @adN @hHiElof Otigeand

cust oner classifié%tyon on a glven date, according to 20 the pair table
and VAT table. | fpdiodpnim nappooprsate message Gsedeturngd.pair table, an
appropriate nessage is ret ur ned. A sixteenth function
returns a list of all VAT rates that are applicable to a given VAT

category, 25 accorgl ng,d o L yATehADLEORN PEEufhs TOERe O VAR Fite

of the period froma given s 0 a glven en

46 date. apgglid¥bDeves ¥Algiwémgpryduetn@odeseoni B igiven date VAT
tabl e, an appropriate nessage is returned. A seventeenth
function returns @addaxdiyigatd tha product table and the VAT table. If

10 the prbduct code is not used in the product table, an

appropriate message is-returned.

A fourteenth function returns the VAT rate

applicable to a given customer classification on a

given date according to the customer table'and the VAT

15 table. If a classification is not used in the cus-

tomer table, an appropriate message is returned.

A fifteenth function returns the VAT rate
applicable to a given combination of product code and
customer classification on a given date, according to

20 the pair table and VAT table. If the combination is
not used in the pair table, an appropriate message is

returned.

A sixteenth function returns a list of all VAT
rates that are applicable to a given VAT category,
25 according to the VAT table on one or more of the days

of the period from a given start date to a given end



categories applicable to a given product code, accord- 5 ing to the

product table, on one or nore of the days of the period fromthe
given period start date to a gi ven period end date. If a given
product code is not used in the proq ct table, an appropriate
message i s returned. 10 n eighteenth function returns
a list of all VAT ategori.es a L C a;gi HEIP .

cl assi fica- date, on,I%a(f' CRR! %#legggggéﬁ%r 1?ag’1%§, on o@ I
of the days of a pgitoghhi®M anPeppLEpEiate flékeaye s returnediven period
end date. If the given custoner classi- 15 fication is not used in
the custoner table, an appro- ' priate nessage is returned.

A nineteenth function returns a list of aJ]l VAT rafesct

applicable to a given cAnEfFeRIeE R Plnélion bFbatR? %ohtsédéfdgg 6@%?
classification, ac | Qs : Rl veAbbPodBBLOREAE! ABdsrdt the
days of a period &ﬂéjéé’ﬂ%ér%n%@ﬁgzﬁa&lﬂ}ﬁ odbg"yartbdate to a gf ven peri od
end 5 date. iddg tdetBevpprodochi pabile; ion wie wxedidre tdie the days
pair table, an appropriate nessage is returned. . ~ ACCUMULATE 25
The ACCUMULATE objettthe peripdl Freperthie ofkven periodqgtaltefakf Q|3 ng

operators concerned With re- ; duct code is noé/
setting and retrié%*%ﬁfi?ﬁ?ﬂ?&uﬁqg1qﬁﬁﬁﬁ n&FhFaP%XS“ prodac i%?o?n%tion

i tens. used in the product table, an appropriate message is
_ returned.
10 An eighteenth function returns a list of all VAT

categories applicable to a given customer classifica-
tion, according to the customer téble, on one or more
of the days of a period from a period start date to a
given period end date. If the given customer classi-
15 fication is not used in the customer table, an appro-

priate message is returned.

A nineteenth functibn returns a list of all VAT
rates that are applicable to a given combination of
product code and customer classification, according to

20 the pair table, on one or more of the days of a period
from a givén period start date to a given period end
date. If the given combination is not used in the

pair table, an appropriate message is returned.

ACCUMULATE
25 The ACCUMULATE object 50 controls operations

requested by billing operators concerned with re-



A ffrst function resets the accumnul ator tabl es. A second

function.returns a |list of associations 5 that are calculated fromthe
accufrul at ed VAT excl usive . anounts and correspondi ng VAT rates

stored in the accurul ator table. The,function also returns the VAT
excl usive anmount stored in this table to whi VAT applies at zero

rate and for which Vﬁi i s exeg]gtreé__g on]t ng %E}%@%Eh%%ﬁ;@ntalned

The CONFI GURATI ON RENAGER dﬂ? perations requested

by configuration opgkarmation items.concerned wth the changi ng of
policies for cal cul ati ng VAT char ges. 15 The first
function sets the favour policy attribute for accunul ati ng

single date charges to a _, L ven pol i lLected fromt date
or the charge dat £1g8E. fundtion res_e%ﬁ?‘&&&?%%ﬁe‘r%%ﬁ%s t he

current value of 20 the favour policy attribute used when cal culating
singl e date charges. A third function sets a favour policy
attribute for thesaesudulfahceion’ reearas ahaligets offoasbeciawions

gi ven pollcy, selected frombill_ date, end date, or portion etc.
48 phasuare eaheeiared eim!hstft%é%m’éﬁt%l"@ép grclusive

amounts and corresponding VAT rates stored in the
accumulator table. The function also returns the VAT
exclusive amount stored in this table to which VAT
applies at zero rate and for which VAT is exempt. |

10 CONFIGURATION MANAGER _
The . CONFIGURATION MANAGER object 53 controls
operations requested by configuration operators,
concerned with _ the changing of poiicies for

calculating VAT charges.

15 The first function sets the favour policy
attribute for accumulating single date charges to a

given policy selected from the bill date or the charge

date etc.

A second function returns the current value of
20 the favour policy attribute used when calculating

single date charges.

A third function sets a favour policy attribute
for the accumulation of period charges to the new

given policy, selected from bill date, end date, or

25 apportion etc.



the favour policy attribute for the accunul ati.on of peri od
chariges. * ° A fifth function sets the rounding policy 5
attribute of the ROUNDER object 52 to a new degree of accuracy.
Thi s defines a nunber of decinmal places after which truncation

t akes place, which.nust be an intege#svalue bet ween one and si x.

Tne, 5 X Tonctyon etUinee e ent tal Veloneng cub Pl HRRTRS
obj ect 52. theCEMERR Do IR Ll MUl £3% EAHED2EMNEORVEDR of

The procedure for converting the objects oriented 15 I nstructions

into a procedural peyjed lchagges: are detailed in Figures 15A and
15B. In the present enbodi nent, the existing system
was originally constructed frominstructions defined by the COBOL

| anguage and instructions. derd.ved 0 he_QRj e kente .
definition described ab§Ve%§£§h éﬁhggégﬁwe??%% iﬁﬁ% C%EEEEE§Bin§P}%F?y
bei ng convested i nh@tribute ofNthelRDUNDERIRLjeRE B2deo bGhaewntegiak OfF
-engi neering framework |icensed by Texas Instrunents |Inc under the
trade mark "|EF'. Fpguracie teFhisodefinesccdi numher2®f decimal opilages

description is deriyed fromthe term noloi descrj bed under. | EF
al t hough, it Shoula%ﬁgraﬁﬁﬁg®iiruncatlongggkes place, whic musg_be ah 49

ated that the undeghybgarPihitePbetwRhe ofeuahd @ix. rel evant to any
sui tabl e procedural type | anguage.

The sixth function returns the current value of
10 the rounding policy attribute and the accuracy
attribute of the ROUNDER object 52.

CONVERSION FROM THE OBJECT ORIENTED ENVIRONMENT

The procedure for converting the objects oriented
15 instructions into a procedural type 1language are

~detailed in Figures 15A and 15B.

In the present embodihent, the existing system
was originally constructed from instructions defined
by the COBOL language and instructions derived from

20 the object oriented definition described above are
converted into COBOL by initially being converted into
instructions defined under the information engineering

- framework licensed by Texas Instruments Iﬁc under the
trade mark "IEF". Thus, the terminology used in the

25 following description is derived from the terminology

described under IEF, although, it should be appreci-



A prbgran1constructed under IEF is defined in terns of an activity

hi erarchy.* The procedure is 5 initiated at step 700 and at step
701 .the:root func- tion for the activity hierarchy is defined.
The | owest levels of the hierarc define actual

execut abl e progranms. However, in the present™“enbodi - ment ,

translation fromthe qgbject, orientated VAT o] o CU i e |
procedural envi ronﬁﬁﬁa i@’aetf f gbfed"b‘%:fylﬁé [E: é‘f‘ﬂc%pr%gsog?g%?s%]’ttd;rﬁg of
the activity hieraggi¥dvant to any!BU$tadleSpbeBcédurialle typel dangaagel.s )

defined as the root function within the hierarchy. In this enbodi-
ment, therefore, the root function would be described 15 as "VAT

processor". A question is asked at ste 2 .as whet h t he
objects are typed, that®i P% rﬂy,cm?ﬁ‘éﬁ:}é?&e“&&%@cfggp 1s &eofég%‘%e%

grouped toget her iEéf?? %q_g I éBi %@?:ti;{ftyél ﬁieragt_:?ghse.t $he Igrdéy'diuqu§§i on

is answered in the r i a su ction i added to the

activity hier-  jnjtiatedyatdetbpf Y009 dne grardtrep| 201 t yipesrodt f fanet+ons.
Al'ternatively, if the question asked at step 702 is .answered in
the negative, stept¥od ifomythassaetimity hierarchtrdp jdefinelt ed Thestep

704. 25 west S ey % Wp|ﬁ%ethﬁi%gggéh9ns ﬂ\ﬁ.é‘{eé?ﬁgctual

in terms of internf®¥®BFect ex¥er nat cobj €t .- as

previously stated, of&uexbetNglogPafisl S However, PhOvhéepresentaemisod-
operators. Thus, in the present 50
exanpl e, an inter mént untranslationdEvomotheécohjeect orientated environ-—

10 ment into the procedural environment is effected by
defining objecté in terms of the activity hierarchy.
Thus, at step 701 the system name is defined as the
root function within the hierarchy. In this embodi-
ment, therefore, the root function would be described

15 as "VAT processor!'.

A question is asked at step 702 as to whether the
objects are typed, that is to say, whether the objects
can be grouped together into clearly identifiable
sets. If this question is answered in the affirm-

20 ative, a sub-function is added to the activity hier-
archy identifying the particular types of functions.
Alternatively, if the question asked at step 702 is
answered in the negative, step 703 is by passed and

control is directed to step 704.

25 In the present example, the functions are typed
in terms of internal objects and external objects
wherein, as previously stated, the external objects

provide interfaces to operators. Thus, in the present



arch’y at step-703 identifying the presence of internal functions

and. external functions. Processi ng now conti nues by

consi dering each 5 object in turn. At step 704 a process is
defined - having a name equivalent to dde object name. Each

object in the object orientated environment 1s pro- vided with an
obj ect descr'Pt'pneﬂgﬂp}%uséﬂnfﬁ%ernal fundes6hi B! HHAS CEP| €Het Bikle
process description a step 705. In addition to

gr?cessors bei ng datthgdatnsiteptT@3 identifyimF the pressnae ofcdnsgrpado )
efine data areas. Thus, at thi t age,. the underlying distinction
bet ween .prgﬁéﬂﬁiﬁpsiﬁ&FrGEF?6H§ia%@ %% orientated instruc- 15
tions beconmes visible, in that, separate groupings are made, within
the procedural environment, for pro- - cedures and data. The
conversion fromthe obj eebcessing R6WENEGHEINESY| N Meowingiderine each
procedural environnent s effected by creating, for each obj-ect

ori entated 20 cbject, im dterinct Ak o866P . aitf dadPROCGR|S dbs adgfdped

whi ch, when considered as a connected ir, reflect . t he def nitions
provided for that BBYeBY @ t’l“ﬁ“ﬁetﬁgul‘.’gient di egk?eof’mﬁf:&te Svi rg%ﬁ}e‘nt.

At step 706 procesgi:?gc{._sli' nigﬂftggj&ih%ﬁg Rakted?envirdrndre fat prarea

for the object being considered. a subject area is created,
for the storage ofvided wilkh aanhobfect idescriptiloby andarthiger obgectr om
t he . original object nane. .
51 ' description is copied to the process description at

10 step 705.

In addition to processors being defined under the

IEF, it is also necessary to define data areas. Thus,

at this étage, the underlying distinction between
procedural instructions and object orientated instruc-

15 tions becomes visible, in that, separate groupings are
made, within the procedural environment, for pro-
cedures and data. The conversion from the object
orientated environment into the procedural environment

is effected by creating, for each object orientated

20 object, a distinct process and a distinct data area
which, when considered as a connected pair, reflect

the definitions provided for that object within the

object orientated environment.

At step 706 processing is initiated with respect

25 to the data area for the object being considered.
Thus, a subject area is created, for the storage of

data, which is identified by a name derived from the

original object name.



At siep 707 a simlar step is performed for the subj ect area which

was: perforned for the process at step 705. Thus, the object
description, defining its state, is copied to the subject area
descri ption. 5 Thus, on the term nation of step 707, a process
area and a data area has been defined for thgi I nstruction
specified within the particul ar object. Each object is
itsel f defined, within hite sakipect07 a similarishept éd pevifosmednforn ther ns
of attributes and it 10 S nom1necessary ton‘é %ﬂese attrlbutes
W t hin t hesybjiest RuRasehifh HaspPETEar™s (ﬁ%ﬁ

The attributes of the ogbgct Q?‘hgr'lt #¢hedo ggje%q._t Yescri gtuﬁ‘f edé&ﬁh'l?@; Wiglghi n

the | EF enV|ronnenF R {efns ntities an I n accordance with

| EF protocols, 15gtategnliist c@piridsachaitre el it areafdesdriphiars. I n
order to d|5t|ﬂgU|sh bet ween an obj ect orientated Attribute and a
| EF attribute, objects orientated Attributes will be specified with

?B'Aihe en?ity descf?p&k&% 709 Eﬁ’ A%trlbUt 2 €e$${£9££09058a%tEkggtgépare

defined for each dgiga,it8fH Nat NGata area°bh£§t ﬁgéﬂlkugﬁaned for the

An exanpl e may be conS|dered as follows. In the obj ect orientated
envi ronment an Attihbtractdpnspeicifizd withimne thdpartidgular ehisat.
This address is transl ated into an entity within the procedural |EF

envi r onnent
Each object is itself defined, within the object

orientated environment in terms of attributes and it
10 is now necessary to reflect these attributes within
the object process of the procedural environment. |
The attributes of the object orientated objects
are defined within the IEF environment in terms of
entities and, in accordance with IEF protocols,
15 entities also have collections of attributes. In
order to distinguish between an object orientated
Attribute and a IEF attribute, objects orientated
Attributes will be specified with an A.

At step 709 the Attributes description is copied
20 to the entity description. At step 710 entity
attributes are defined for each data item in the

object Attribute.

An example may be considered as follows. In the
object orientated environment an Attribute may specify
25 the address of a customer. This address is translated

into an entity within the procedural IEF environment



52 and each attribute within this environnment wll

speci.fy;an item of data, such as a single line of that addr ess.

Wthin the |1EF environnent, entities and 5 attributes are

pl aced in data tables and in order to effect the transfer of

i nformation to and fromthe table, 52 is necessary to specify a
key, that is to say, a relationship with a particular portion of
t he data emdy eacht hetpoilutel orithimt i Oeis tenvirdmmerat a w1l

table. Thus, at step 711 a key-is eflned for the fa entity,
along with vol unet r§ Q¥#¥w4&u%§ﬁ? edata, such PﬁyﬁnﬁlPﬂéesfi%ed? t?ﬁ;t
entity within the dgj Thus, it will be appreciated
that step 710 wil | “create a nunber of attributes which are
‘considered in 15 turn at step 712. At step 712 data types are defined

~for each of these attributes and ranges of valid . val ues are al so
specified. Thus, a questfigthin atked IEF envigronment;13 eptibiemet tand

anot her entlty attrihut.e i.s t hi.s e

answered in the 20 é% ?%%mﬁ?%m?la§%§t$§ dggg t%??ﬁ?n?%% %k' 45? 9%2
wher eupon the next e&*ﬁerdtpuéﬁe' %rﬁﬁ%i'e@er&ﬂ 1nformat10n to andt Reofuagid on
.asked at step 713 is answered he negative, a question is asked
at step 714 as to table, Nheiaeneaesshey mm(apecxﬂylmukeyysthatbas to
processed. 25 | f thls:ggestlon is answered in the affirmative

control is returne§®a & PIABLORHER UPHRR 221 BRFRAFULAT POTEAOR Vf the
defined and attribybes aher$Pank’ thd Yaififular locatibs Witk the data

10 table. Thus, at step 711 a key is defined for the
data entity, along with volumetric information spéc-
ifying the size of the entity withiﬁ the database.

Thus, it will be appreciated that step 710 will
create a number of attributes which are cénsidered'in

15 turn at step 712. At step 712 data types are defined
for each of these attributes and ranges of wvalid
values are also specified. Thus, a question is asked
at step 713 as to whether another entity attribute is

| present and if this question is answered in the

20 affirmative, control is returned'.to step 712,

whereupon the next attribute is considered.

If the question asked at step 713 is answered in.
the negative, a question is asked at step 714 as to
whether another object Attribute is to be processed.

25 If this question is answered in the affirmative,
control is returned to step 718, whereupon a further
entity is defined and attributes are specified within

this entity.



53 Eventual ly, all of the object Attributes wll

have been considered and the question asked at step 714 will be
answered in the negative, resulting in - control being directed to
step 715. After all of the 5 ‘obj ect attributes have been consi dered
for the par- - ticular object, resultiS® in provision being nade for
themw thin the procedural eéenvironnent, the processing code i s now
transferred by creatingEaenehaidy,arall of therobjectaldttiniputes wikdn a
nane reflecting the nane 10 of its origipatin hj ect_ and., t he
particul ar operati@ve been qapsid i YR gg:ﬁgngu%s Yon” askea aty SEBR)

716 the operation fegcjiRi ofle nGABEBA in the nbBakligelr dedmdiaRgr kAl ion
np d ex S

and at step 715 i fts-an por are defined, interns of the
nature of data 15cgntrélapeingrairbetedetopstepcdloc oAfeersall of the
At step 718 a definition is nmade of the expected effects, to the

effect as tH whet helpjeataatsribusesd have beendepasidesed: Lok Ehe cgar—
thereafter, a questjon.is ked .at ste t t her
1t SBifet . reanhtif, hoBrftlsiin’ Bettf HBASIROETYL

obj ect’ operation i%t€¥

affirmative, contrglahS,{@44K nafb bR otieRiiral endi®dnment, the prétéy¥sihfe

question asked at step 719 wll bé answered I n the negative,
. resulting in contrebdéeiisy nowectmahsferred byo crepting. an 2glementary The

eneration of code within the | EF enviropnent L1 | l L, 1
great e- r ead- updat PERFRFS %mp 715, g]r.]ven a name r&iec{:gzsllgj‘ £hénngme

10 of its originating object and the particular operation

under consideration.

At step 716 the operation description is copied
to the process description and at step 715 imports and
exports are defined, in terms of the nature of data

15 ' transferred between particular objects.

At step 718 a defiﬂition is made of the expected
effects, to the effect as to whether data is crea_ted
deleted or transferred thereafter, a question is asked
at step 719 as to whether another object operation is

20 present and if this question is answered in the
affirmative, control is returned to step 719. Event-
ually, the question asked at step 719 will be answered

in the negative, resulting in control being directed

to step 720.

25 The generation of code within the IEF environment
will result in a create-read-update-delete (CRUD)
matrix being created and this matrix provides the

basis for ensuring that the encapsulation of the



matrix being created and this matrix provides the basis for ensuring

t hat- .t he éncapsul ati on of the 54
objects ‘orientated environment has successfully been reflected in
t he procedural environnent. V% hin an object orientated
envi ronment , encapsu- lation refers t he structure by which

objects are efined effect Ve y |n Lsolatjo I d, ,.as

separate recogni saBPIEA ASHEARGE oRbitcRafhE fns SUERRSANTY palh,
within the procedural18B¢et0RRE Fhe ocedural AfEdserdtat i nteractions
bet ween obj ect - deri ved portions of the procedural code may only

interact in 10 the way specified by the encapsulatlon of the object
orientated environnent, Thus, at step 720 a ques i's asked as

to whether there i s anyWakBiBsanAbigct orien ﬁffr%f;r snviFonment., epcapsu-
question is answerggtignt BRfers to Ehé! LTRukYGre! Eﬁegﬁééggt gr@re

re-defined so as 1 ensure correct encapsul at’i on as de w t hi

t he 5obj ectdefinefiatefferwivelyerin fsdbbadibnyelencagsileted, as
question asked at step 720 is answered in the nega- tive, control
i's directed to stepepapate recognisable qmﬁbtlﬁﬁteﬂ”ﬂﬁbeaéﬁPﬁu@ﬁGﬁ9nféﬁ

ggfg gIe;hehgg succ%gg #? g&%géHCa%' eﬁipéﬁéﬁggﬁlVgngiggﬁﬂgngroc ura

envi ronment, oper %ﬁ@@fmgt htRatheinteractifRkeChebd¥enbesB jeuecassivbly
translated. It is now necessary to specify the |nteract|ons bet ween

obj ects, 25 tpereions af sheppTDZedmnai aosle atay conly istepact in

i fi [ t d t he | EF st t
I fied |ntanB Of‘ihr&§§ 23e§1%9e8 L ethe énééggéqatlon of the object

orientated environment. Thus, at step 720 a questlon
is asked as to whether there is any encapsulation
viclation and if this question is answered in the
affirmative, the expected effects are re-defined so as
15 to ensure correct encapsulation as defined within the
object orientated environment. Alternatively, if the
.question asked at step 720 is answered in the nega-

tive, control is directed to step 722.

Thus, after the definitions for each of the
20 objects, in terms of their respective process are and
data area, has successfully been encapsulated within
the procedural environment, operations within the

object have been successfully translated. It is now
necessary to specify the interactions between objects,
25 therefore at step 722 object collaboration is spec-

ified in terms of entries made into the IEF structure

chart.



chart. : 55 At step
723t he Opérations perforned by each object are translated into an
al gorithm conpati bl e ' with the action diagram of the | EF

envi ronment . A question is asggd at step 724 as to whet her

5 ot her operations are used, that is to y, whet her ot her
"objects are called by the partic | ect . under. consj deration. If
the question is answereg“rnStep Lu,%tﬁ"geaf???ﬁﬁﬁleg? :Pe%ﬁoczﬁ“fi ﬁxdee%‘?rh

i nputs and outputs gpject  arbBeiMefisIdteed Wenebi &ff Sadjosi 8Am’ Fompatible

Al ternatively, 10 I f the question asked at step 724 is answered in

t he ' negat i we thcdite dctiondidizngman tof st VEB.environment. At
step 726 the question is asked as to whet her t he obj ect under
consideration is an interface object. If this question is answered
in the affirmative, the,l exi t s st 1 thin e Faenyir S
set to "pr ocessiAngq%?sé?'jfe " lgt aahqw‘eéﬂst%{r:t s(t)%Bt ggéc?fgoﬁ'bbwer

Al ternativeby, if bihetuesSpéationedate sy, /26hat is to sagpsSwiietthern
the negative, control is directed to ste 728, whereupon the exit
state is set to "pPébeysiepiects anmx" Cégfléﬁe bethgd PATEHeulRY | oPiscdck.
After processing pett f. st 727 or_at e . .12 bj.ect
fromthe object orﬁéﬁ%§2§¥é§% %é%%ﬁﬂ]' _IF‘tﬁéhgge%%éﬁnfﬁ%lgn &g%?ﬁaﬁ d
within the procedutfe affirmat@iel,r @NEBREENOLs thedé BIF aHhid and outputs

therefore 25 - directed to step 729. _ At step 729 a
question is asked hetweemhdhectwo objects at step 725. Alternatively,
10 if the question asked at step 724 is answered in the

negative, control is directed to step 726.

" At step 726 the question is asked as to whether
the object under consideration is an interface object.
If this question is answered in the affirmative, the
15 exit state within the IEF environment is set to
"processing started" at the start‘of the action block.
Alternatively, if the question asked at step 726 is
answered in the negative, control is directed to step
728, whereupon the exit state is set to "processing

20 OK" before the end of the action block.

" After processing performed at step 727 or at step
728, the object from the object orientated environment
has been fully translated within the procedural
environment of the IEF and control is therefore

25 directed to step 729.

At step 729 a question is asked as to whether

another object from the object orientated environment



anot her object fromthe object orientated environnent

56 = " is to be translated into the procedural environnent and
if ‘answered in the affirmative, control is returned to step 704.
Eventual ly, all of the objects wi || have been translated, resulting
in the question 5 bei ng asked at step 729 being answered in the nega-

tive, whereupon the process term nates at step 730. .
57 CLAI M§ to be translated into phg, precedugal. anviranment

t axes apply o ;the %RE! f sgo0 or ;nggq% er jj0d -
time, defined vvithlar?dtan l?l:])j gg’[ orr%ég(rjlt a:{'tg)ed%ginevi r_onr%en qﬁ‘%/' _ cortiid 1 ]g
characterised by: returned to step 704. &vedtfualdyGhalde'of MR bdRcts
obj ect ; a "tax table" object defining tax rates
and cal | abl e by sawdlgehawe deenyctransidted, opgsuliting in the question

a tax cal cuLation gbject fqr cal cul at - ., _ing tax for _ind]vidua
"tems, cal |30l ¢ byDRiBIATRR a€ 3Eep 2% being FRERT clh: iRy nega-
an "accunul ation” eébget wh%%e%%ﬁmth%é‘g[rocecsé Célﬁflﬂ}ﬁxa‘@ ea%rsqs%nﬁsh.to the

period charge object from sal ax at1on object, ereln
i nput data



15 Including a period start date and a period end date are

suppl.ied:to the period charge interface object, t ax
- rates are supplied to the period charge object fromthe tax table

obj ect, ' a tax calculation is nmade by the tax 20

cal cul ati on object, and 37 the calculated tax value is

supplied to t he accunul ati on object. 2. A

process according to claiml, wherein a "rounder" object callable

by said tax calculehhgﬂs 25 - object, is arranged to round val ues

cal cul ated by said . tax cal cul ation object.

58 3. A process according to claim?2, wherein

a "configuration"” object is arranged to facilitate . _programm nq of

sai d rounder obj ect. 1. procesg f?Fp?BéﬁgéaS&ESr&P%SSt89§ﬁy of

clains 1 5 to 3,.wherein a "table.na " ject ds_aLr t
supply values to tﬁ@ {£he ts&;}ﬁ‘glyob‘j’ c?°8ﬂ8 gggg% ecqs'leeSC over 5oggrggtgldo%zfl
policy options. time, defined withPn arl dBR&ES Dracetiatiedi) ehvitonment.,

wher ei n the calculation of tax at the bill date is a 10
sel ectabl e ®pti on. characterised by: 6. A process according to claim4,
wher el n the calculation gf"%%§f%atgﬂ%fagl(¥héé} égﬁﬂ%ifgﬁéﬂ's

a sel ectabl e option. _ _
a "tax table" object defining tax rates

and callable by said period charge interface object;
a tax calculation object for calculat-
10 ing tax for individual items, callable by the period

charge interface object; and

an "accumulation"” object for accumulat-
ing values returned to the period charge object from
said tax calculation object, wherein 'input data
15 including a period start date and a period end date
are'supplied to the period charge interface object,
tax rates are supplied to the period
charge object from the tax table object,
a tak calculation is made by the tax
20 calculation object, and

the calculated tax value is sﬁpplied to

the accumulation object.

2. A process according to claim 1, wherein -
a "rounder" object callable by said tax calculation
25 object, is arranged to round values calculated by said

tax calculation object.

QUL



7. A process according to claim4, wherein 15 t he apportionnment of
tax *over *t'he usage period is a sel ect abl e opti on.

8. "-A process according to any of clains 1 to 7, including a
"single date charge" object for cal cggating tax for a transaction
occurring at a 20 specific date, wherein said single date charge

obj ect _ is arranged tq cally pbgcka% haBbeashyeed &lWih e wherein
accumrul ati on object. 9. A proceSs according to any of _
clains 1 t 0a8, " conf igirat borl't apbrjekindis objreengedr amyedard lidialte

59 said tax cal cyl atiqgn ohject, the ri od charge object
and a re-tax obj ecProegramming ot said rou“d}r,éaiﬁ%ﬁlw for processing data

repre- senting a supply of goods or services over a period of 5
time to calculate tax associated with said supply, conpri sing
processing neans facilitating,.exepupretess according toaangybpfctlaimgntat ed
environnent, characterised y the provision of:

a "period charge" tatdifuberebneat''table manager"-object iszarrargedbte"

nterface obj ect; Suppif°values td"Ehé%taR shnlh GAER, i, B8 Jpapet
cal cul at - 6ﬁ€r5€§oﬁailgaﬂEE&dBﬁkibh%qB1 cal | abl e by the period

charge interface object; and . an "accunul ati on"
obj ect for accunul at - ing values returned to the period charge

obj ect from said tax calculation(ﬂgect, wherein_ | .
i nput data including a periof-staptProcess ageRrding to Gdaigy4endh@zeina e

supplied to the peﬁﬁgd calculation of tax at the bill date is a
10 selectable option. - )

5. A process according to claim 4, wherein
the calculation of tax at the end of the usage date is

a selectable option.

7. A process according to claim 4, wherein
15 the apportionment of tax over the usage period is a

selectable option.

8. A process according to any of claims 1
to 7, including a "single date charge" object for
calculating tax for a transaction occurring at a

20 specific date, wherein said single date charge object
is arranged to call the tax table object and the

accumulation object.

9. A process according to any of claims 1

to 8, including a "tax refund" object arranged to call

g



20 charge interface object, tax rates are

suppliedsto the period charge object fromthe tax tabl e object,
the tax ‘calculation is nmade by the tax cal cul ation object, and 25
calculated tax value is supplied to the 59 accunul ation obj ect.

said tax calculation object, the period charge object

and a re-tax object.

10. Apparatus for processing data repre-

senting a supply of goods or services over a period of

5 time to calculate tax associated with said supply,
comprising' processing means facilitating execution
within an object orientated environment, characterised

by the provision of:
] a "period charge" interface object;
10 a "tax table" object defining tax rates
and callable by the period charge interface object;

a tax calculation object for calculét—
ing tax for individual items; callable by the period
charge interface object; and
15 an "accumulation" object for accumulat-

ing values returned to the period charge object from
said tax calculation object, wherein

input data including a period start
date and a period end date are éupplied to the périod

20 charge interface object,
tax rates are supplied to the period

charge object from the tax table object,
the tax calculation is made by the tax

calculation object, and

25 | calculated tax value is supplied to the .

accumulation ocbject.

A



