GR 97 P 3216 - -1- Description Programmable controller 5

The present invention relates to a progranmable controller for

¢ontrol ling ;g én toring a teciml cal pridcess, which controller
is provided fo rfor ng at least one uSer-adaptable task Such a
programmabl e controller is, for exanple, 10 the central processing unit
of a progranmable |ogic control I er which perforns at |east one
user - adapt abl PasidBtokoront rol | er and/or nonitoring a technical process
WH ch is to be automated. It is frequently possible to performcontrol 15
functions in_order bg]reecontrol and/or nonitor a technical process.

Such control fRRESIHE RAFFAE to the user of the programmabl e

controller in a library, for exanple. Sinple control functions are, for

exanpl e, cgntrol functgy O%ﬁf?é&gttf’?"g'? I gg%atéghtgl %OI‘I t hrgamnﬁqr}O whi ch

the contro function a con a pr Fi0hE
character, ugianfandeen- cdidrd qurmrgzirhtrmn and Ag chmdmtc:mrrqal a

function emul gt f &ont Hoddyd, thhcﬁ PESREELE 082! /{ Ot qr i gd@r agder. or
usi ng the so- called Pl D alxigorlthm whi ch the control function

enul ates a comSTIOTHIRT i@ %Fﬁdﬁtﬁt‘?%ﬁ‘??ﬁ%@‘?]a?/mﬂer enti al
character. Such contrcﬂudrur‘a:tpﬁdslgrafu&abnegeaﬁtablm&e isQ tehat dxweiplad,e

frequently,avail abI he li braries.. The user use he .cont r ol
function %nd ?61 scgglt s pLgé&gerﬂe U afdt ef s, PTOYHMNIRIGH 191G he
proportionali tqorftamldremr whheh| mrﬂqnms dépé.mzhstg onet s eapEdagetaore

R 97 P 3216 task for con@rof&&?ntéﬂa(HP'thﬁQ@B??ﬁginatmﬁiéﬁﬂygglin a
programuabl e controller is always a sa cont
process which is to be automated

It is frequently possible to perférm control

15 functions in order to «control and/or monitor a

technical process. Such control functions are available

to the wuser of the programmable controller in ' a

library, for example. Simple control functions are, for

example, control functions wusing the so-called P

20 algorithm, in which the control function emulates a

control unit with a proportional character, using the

so-called PI algorithm, in which the control function

emulates a control unit with-'ah proportional/integral

character, or using the so—caliéd PID algorithm, in

25 which the control function emulates a control unit with
a proportional/integral/differential character.

Such control functions are in general use, so
that they are frequently available in the form of
libraries. The user uses the control function and

30 specifies only the parameters, for example the
proportionality factor or the lead time, depending on
the application.



unit operating in discrete tine. The respective control algorithmis geared
" to this fact. A sanpling control 5 unit is operated in a fixed sanmpl i ng
sinterval, the gég; gl Hfét bei ng actlvatgg at the sanpling instants in each
case. In the & 0 % mpl i ng control uhit produced on a software basis,
the control algorithmis activated, i.e. called, at the respective
sanpling 10 instants. AFsontnal pURPEsPTQdRCRDN N0l thigomarnear map be hel d

avail able in grbyPamhipi8 t&&lﬁ‘ﬂflrméa? @%ogamyf@cta 0§§m ilﬁabr@éﬁtﬁ@:@ whi ch
can be called separately, t hey be progranme e, user dependi ng

on 15 currentUREfuPPEHB {,gg ?Hedllﬁ&lr\?lt&ué:llm&l -gdMi& mﬁ¥$q%w S tEPle to
the overal | psDgoaiths assU@é@ﬁédn&o\/mtlczhs c&ache cal sethpiapar act@dnyrohnd S
iﬁtegrateg i nto. the overal fLrpgram as a nD uch a, gg%ule mhl ., can be

cal | ed epatat Bl S olll)&ra I éﬂen?s sﬁéﬂg Pl & rvf‘uﬁct naI ity
i s al so cal | ecombroperatiitngoe sk aqtnnet\édl ladwi hige t @)amplllmlg pingeasts

control deViﬁeéachOfcasé heIn g-)hrée deser pbed, %h&?ﬁh&t G 10 nf‘t

central task 1s usuall prow h guarantees that the contro
al gori thns deReEPHEBesd aBévé St wadaPRS Lo ethal coatEedi cdizanihm b§

executl Ng  CAEEELROEd] NGi . eCOH&éDieél atgerentise |fedpescivgy, $&fpExagP! e,
I s possi bl £ dependi ng on the conputational power of the process control
it v

deV| ce, 2 té?: ¥¥¢ control al gorithmto be 30 called periodically with
a clock cycle of 200 Fer ¥This pucbesei mtheocoedpodds ligptitthrsanmey niget i me
and is entereg ag aav‘?ﬂlaalﬁteer 1!n” 4 he 4t tiye GOt re 89“&&5‘% hen
produci ng user programns contro 5 purposes 1n progr TS

control l ers, $$@tiR®esopr \SBF’r@}ééﬁfﬁ?é whaehc 63y e famlchs r%em@?ﬁ?bféd

above, and alger Ry eyt Nee UPT Rfraninlder By €04 - RRIJH 8BpeHBESg on
lntegratgrs current requirements. The individual algorithm is then
available to the overall program as a subroutine which
can be called separately, and 1is integrated into ﬁhe
overall program as a module. Such a module which can be
called separately and implements a specifiable
20 functionality is .also called an operating task in the
following text. .

In process control devices of the type
described in the introduction, a central task is
usually provided which guarantees that the control

25 algorithms described above, for example, are called
periodically by executing corresponding control
statements. In this way, for example, it 1is possible,
depending on the computational power of the process
control device, for a specific control algorithm to be

30 called periodically with a clock cycle of 200 ms. This
cycle time corresponds to the sampling time and is
entered as a parameter in the respective control
algorithm.

When producing user programs for control

35 purposes in programmable controllers,.the use of, for
example, the control functions described above, and
alternatively the use of filters, set-point encoders,
integrators,



GR 97 P 3216 - 3- differentiators etc., requires these to be
called in a defined tinme sequence. In order to inplenent this call concept,

it is frequentdé%/ﬁic;neszs%#é/ to program a ti&m' ng manager in 5 order to

utilize the cy the controller agniformy. In addition to
cansiderable effort in ternms of working time, this also neans that the
user, the sof tirferanidiatears ngke . spseanyrene thassl ity ¢ neslled édacta

operating taslgefiifdq heinBisdediaisf er the sanpling 10 time to each
pefiodic operating task f° the thﬁge descri bed above since this

sanpling tinme.is incldded®E3eh pard meng (9 & eSpkkt FORCRRE cuf4t ildns,
and that, in-a‘dﬁ'qdmlmenm@s@ﬁ@cew mﬁWém%Lhtiﬁ@ngi MhdYh JERageTeNt
for each pgogra 15 ... Thi requires_. the _user to a a
good underétar? N oftocoHtt%%Ilzgng{CﬁSer?ﬁ‘é fihi THOS s ¥ t S0 aSONF e
traditional comifsiimy.cofistadditbanoto marsiderzsiee effidat!| &n terms
unnecessary df OGBE‘HHhﬁg tintld €AW S5 QNI Hgafigf Y¥at piﬂel Cﬁ’é?%j Y (b

sl ow procedures 20 such as tenperature control. In addition, tThere'iI's the
ri sk that inc&¥&etane RIRLUCHBnageFbnEPeciiflyl theasgmplingetimgsodicamabl e

control | er t o eemirelop¥Y AfiTRf @é%!t,gétm%ﬁﬁﬂsﬁtfkhneﬁegr tﬁ&ée@._a?hfﬁathrn

commi ssi opi ng . Since superinposed .25, asynchronous procedures w cycl e
time | oadj;émhitclﬁ‘earé:onoteaﬁ | PETBALS e OPRFSINES, &Rdk hede &PE e PR

| oads are ver yegidrilbad takave s inutat eh i t detup11mg depud. ksowhedgaedT e
present inventi ' etar S 3 l.ect, of specifying a

pr ogr ammabl e t(?o r%ﬁ%?g% na\%hftckﬁgoggsggcﬁrggg %ﬁ&%g{lla%dotnass’ksa% nx:t?@ c¢al | ed
in the periodii® pRE@ibionhe hgsapugtlagoasesnt delmsahll whiéhsarpe i tgntinge

whi ch is neceggalay el t¢ HU RN G ARE- it hemati cal or logic function on

whi ch thelgl gorithm

This requires the wuser to have a good
understanding of control engineering which is often
lacking in traditional controller construction or in
any case entails unnecessary programming and
commissioning effort, particularly with slow procedures

20 such as temperature control.

In addition, there is the risk that incorrect
timing  management will cause the programmable
controller to enter an error state, which can still
occur even after commissioning since superimposed

25 asynchronous procedures with cycle time loads which are
not negligible are involved, and these cycle time loads
are very difficult to <calculate without in-depth
knowledge.

The present invention is therefore based on the

30 object of specifying a programmable controller in which
one or more operating tasks can be called in the
periodic part of the user-adaptable task, and the
sampling time which is necessary for calculating the
mathematical or logic function on which the algorithm

35 of the respective operating task is based can be
determined in each individual operating task and



35 of the respective operating task is based can be determned in

each individual operating task and GR 97 P 3216 : - 4- is
therefore av é% QZe ﬁ%ﬁg par amet er for the logic function. This object is
achieved by a B Pe controlle for control ling and/ or

noni tori ng a 5 technical process which controller is provided for
performng ats |tdwnefgme aH@éllaééI&pt%ﬁ)l @ Ppaskmetern fnut thel atodieentral
processi ng ungin@fidnprogrammable |logic controller, - t he user-adapt abl e
t dask being capable of calling at 10 | east one operating task,. - t he

operating task bei ng BRdYi dBRIECL oisr e@GNHEYSht BYeast RECFHEIERRYCval ue

fromthe tech@bﬁai:omeeessmﬁd -cofibfoleigg M na:m@/car |&ﬁ§1ﬁl’0@ﬁlﬁgecea0f
data 15 errln to a A8 ured

5 i %ﬁ on. %he ba5|§ § -
speci fi ablPe nﬁ?ﬁ%ﬂﬁ?? ajpﬁﬁ 991 c ¥ i SYTEONMEF by Sat PFR%EPGne
paraneter, - perfobming pedsi bleast demer m weethadppeaielef datsk, refmrring

o a ”Easureg§§§£g8u1§ﬁe%té&%ﬂ%&%ﬁ?f&%béghng n&ﬁs%f'%ﬁ¥§éﬁﬁkmma }Qe

operating t eing able termne °the I nstant e ca it
bei ng p033|blbogbcdé?@FﬁPhéeﬁrtlne di fference between the current call and

a preceding call,t®Wé user-488ptébi® tdkkf Begnge ca@pile o QRIBI®yeat of
t he nathgg?tlcal or logic function. If the tine difference between the

current and 3 ec¥S ngPTEF F1RANCBBR tet er i ned by the operating task
itself, it is-notthecossmiyintg tasksheinghpsotrided30 difference to the

operating task as.a PaLaAMeLek 1viBlgS JEHHELSe t Bie CHIRYLAL LY J1JE PLoke

pr ogr ammabl e
the technical process and

-- for determining at least one piece of data,
15 referring to a measured value, on the basis of
a specifiable mathematical or. logic function
defined by at least one parameter,
- it being possible to determine the piece of data,
referring to a measured value, when the operating
20 task is called '
- the operating task being able to determine the
instant of the call
- it being possible to determine a time difference
between the current call and a preceding call,
25 - the +time difference being a parameter of the
mathematical or logic function.

If the time difference between the current call
and a preceding call can be determined by the operating
task itself, it is not necessary to transfer this time

30 difference to the operating task as a parameter. This
reduces the computation time of the programmable
controller and, in particular, relieves the load on the
stack in which the data are temporarily stored during

parameter transfer.



controller and, in particular, relieves the load on the stack in which the
data are tenporarily stored during paraneter transfer. GR 97 P 3216
-5- In prograegaggepcggﬁgollers whi ch perform at |east one user-adaptable
task in order to"contfol' and/or nonitor a technical process, so-called
real -time execution is normally provided, that is to say that, 5 within
certain linmits, the opBra@¥Fegragmakke orcontiesid 6if whibdight heeggermadapt abl e

task is superigpesedoRBSUiSSr-alilptabl@Ct {988 iRl CordditigdedeoRtrol

preci se, speciflzble instants. In_the present case,jfg;fégk whjch is -
call ed the ceRRP4PTt BERIFRTL Re MG ATy REBGSST 10~ ahpie; T8 task
descri bed abowreoutibhch g hrousellpdapicatilded,askhats digpetonpasedthat, a task

wRoh i Ul T : ¢ ¥ |
fask can Bo CORFRRT SHT i L RER T oFhEogpetarhs aeded o8 HRRERT.
to call 15 thenus¥highapttdis e veek-pdapoabtal | $awkt hils f | e rimposed

intervals. Ifofhgraperaliyg tagkiodescriped abpus A&y cabked From e
user - adapt abl e task his controlled in this way, the defined cal{ frame

, Wi C e

of ‘the user- $RaptibRRlEaskFaAHuatdnt EBE PTSINE r S78C, dEPPnebRY

Wi thin certaiwhicni is, daQnedhempedaitrgl t akk Wht Rhehefdleisawing heéxthi s
roughly tabl i shes _the rel.atiqnships_again which already exi.st .wh t he
operati ng%t ask®1 s%c?gl Ieé{(?nﬁ)%et’hg&ceen FAr 78 r%l%?:gr albr?g‘;’et o h""ehlpcf}? ofg%lrt ,
but with a sigsefradaptabllacthek in pupgrimposgdandr2® plagniwigiethf bst as

well as a red ' ' nt s af : At Lpe for the programmabl e
controller. I?g%%gﬁeggtEgﬁegggﬁgk%%dgégggg&ﬁksgg?%éﬁged in addition to the
user - adapt abl e task, F€ BBEnysgssardppéabde tRsk G ihpiesontasklied peycall ed .

by the centratn89 taskradndabte ke s pdsitask ifvy RMPIW, the 9nients

15 the user-adaptable task periodically within fixed time

intervals. If the operating tasks described above are

called from a user-adaptable task which is controlled

in this way, the defined call frame of the user-

adaptable task also .guarantees a call frame, defined

20 within certain limits, for the operating task, with the

result that this roughly establishes the relationships

again which already exist when the operating task is

called by the central task according to the prior art,

but with a significant reduction in programming and

25 planning effort as well as a reduction in the amount of
computation time for the programmable controller.

If at least one time index task is provided in

addition to the user-adaptable task, it being possible

for the time index task to be called by the central

30 task, and the time index task incrementing the contents

of a time index register with each call, the contents

of the time index register can be used to make a common

time base available for all operating tasks.



of atime index register with each call, the contents of the tinme index
regi ster can be used to make a comon tinme base available for all operating

t asks. B2381851¢ -6- Jhe tinme index task is called by
t he central task”at” specrfiable instants, the tine index task increnenting
at least the contents of one tinme index register wwth each call. The_call

instants of the time Bhej fidae t ABRedefa@nk ohst If@ldpd | R¥t the caPPbBadect i on

time constanttg@bkt hétte§bét£ﬁia§léce§§st@nb§ COﬂlﬁé0|t£ﬂeanﬂ1‘1@éxmﬂa§Qred
TRe interval between gwo cal | hnstg of the tgrre |fn ex task is,therefore
t

usual | y choseh®tbSBEREHEF & t HSAS FPREPER TP kY  $BASFant of
t he techni cal regbstes wikhé jeatcdry vcsdllb.et'meencam cakkantst arft stlod timeti ne

i ndex task nu S Lz t

peri od beismeeilltl%e% E?goverg’le rao the%) nsglfalln (eg} rgg ?%éggndggggééged
overfl ow of them%consﬁént pﬁdékle teggindicarl pn@«essQrfecatl@e contpolled

particul ar si gRhybgantdoniHRalELr . tﬂén tlhﬁéﬁragestbéeﬁééﬁn wae ceasiant
detected. If the tine |ndex t ask ncrenents he contg]Fts of the tipe index

regi ster withiB3EANEF |0f atlé“éwttdﬁ‘t% 3¢ e?‘uﬁ@ﬁkonl?s FETOE® i pspraLly
contents of tékRoséne tddex regibler mhempl ohéeGmgdiast isiedt,iomn NEeméhe
regi ster 1(bont ennstgggogg %ﬁro | d| al_;Le af t %eda regi ster overfl ow and,

consequently, seaﬁgnf“ﬁy i ngremen starting fromzero again.
q y

The tinme index 25 re@hst dnmtiervalsdoetiveéen gWwobataklegisstantssei hhhet he
contents of t S?mé' rﬂﬁdteszd%srke%gter ﬁ?”t@@ndeﬁér%%@nb@d‘%’ éf'esexﬁra"

program as we )5/ he subr’outinés, in particular by the operating
t asks whi ch a'?esfaéiaf P%dtﬁ? th&ep PEFLAGRR eI ta of 15t ‘3‘Oerfl°W of |f

the time indexhéagkimeani h@egalregd shyrt ehd a second overflow of the

15 time index register is greater, in particular
significantly greater, than the largest section time
constant detected.

If the time index task increments the contents
of the time index register with each call, a sawtooth

20 function is produced if the contents of the time index
register are plotted against time, since the register
contents become zero immediately after a register
overflow and, consequently, are subsequently
incremented starting from zero again. The time index

25 register is a so-called global register, so that the
contents of the time index register can be determined
both by the overall program as well as by all the
subroutines, in particular by the operating tasks which
are performed by the programmable controller.

30 If the time index task can be called by the
central task in a specifiable, equidistant time frame,
the contents of the time index register cause a linear
time base to be produced for the overall program, the
subroutines which can be called and the operating tasks

35 in particular.



central task in a specifiable, equidistant time frame, the contents of the
time index register cause a linear tine base to be produced for the overall

rogram the bggu whi ch can be cal Led and the operating tasks 35 in
gargl cul ar. (S"izl(El-%gQ%d g%é l7-7- [f, in order to determne its

call instant, the operati ng task deternines the contents of the time index
register, it is partiddradfy HIRA &a AfqBrnel thecabl | inpsentt the

addi tional | y bpbeating, aasdesaét@.eﬂlﬁeabomee todtan @My tihke bage of
the overall pLogram the subrout i pes gan be call ed and the operating

task in parti&UF&F. “fifeS treers'en%tlﬁxsleﬁtarrd?ﬁcu t¥o HFRIF o t AELBBMERE of
speci fying a trbehozkXlr 1natlan|ug addiopierrsting tefetraskg,i s adpsegibegabl e

controllerg FBOQ@” 't%mt"}{e Corf® CFE r@}_mgrgé;ggmor}g n| to‘(r)era Jt_)r§1 {’gﬁﬁﬂ;;

| ogi ¢ cont roI for contro rmnl torT’ng

process, whi chheoftyesqudrines pVM‘iﬂ@IeGaflorb%eWblﬁdngn&lt ﬂlaasopenetlng
user - adapt abl eakfskn PYrfBan3alb of which process the operating tasks are
called in the periodi ﬁpgart of the user-adaptable task and in which process

the sanpling time reqa'fed®F8PeREI ctAERT PR hel frarHeitat Pesedor opogkhe
function on whbghcthefalgerditfynmraf éhmetﬁsaefbmvezalﬂ&rr% F10) bﬁékattﬁﬂéasfd

I s deter ed¢ | eac rat.i;n tas erefore
avai | abl eri‘d;s agpg)](flr a?r%t ea‘r31 ttbré%r%} (c)%ﬁ.?ec l?%‘c L SErhi 41 bFéﬁglFEiéc‘fhl 8ved by
a met hod for eanfrad arxwesging tuskti n of pragr @mestdamnedriter ol JLeg;cl n
particul ar a ggpttshiprocessi-ng HBhErQi.li‘ngrOgéﬁ‘mPl e &é?lk&giﬁ

- controller, for controlling and/ nmonitofing a technica process, ch
control ler i5epRBYFAéd PFRFePRr f IMHEGYy &ontepdileghe igsepravagedbl éorask

the object bepagfaehinyedtbylyist uenef dderfafdptable task, by means
15 of which process the operating tasks are called in the

periodic part of the user-adaptable task and in which
process the sampling time required for calculating the
mathematical or logic function on which the algorithm
of the respective operatihg task is based is determined
20 in each individual operating task and is therefore
available as a parameter for the logic function.

This object is achieved by a method for calling
an operating task in a programmable controller, in
particular a central processing unit of a programmable

25 logic controller, for controlling and/or mbnitoring a
technical process, which controller is, provided for
performing at least one user-adaptable task, the object
being achieved by virtue of the fact
- that the operating task is called by the user-

30 adaptable task,

- that the operating task is provided
-~ for receiving at least one measured value from
the technical process and
-- for determining at least one piece of data,

35 referring to a measured value, on the basis of

' a specifiable mathematical or logic function

defined by at least one parameter,



- that the operating task is called by the user- 30 adapt abl e task, -
that the operating task is provided -- for receiving at | east one neasured
val ue fromth&Rt SghBi ggLeL process and -- for determning at |east one piece
of data, 35 Perri ng to a nmeasured val ue, on the basis of a
specifiable mathematical or logic function defined by at |east one

par anmet er , ~GR Yrap Fhies piece of datag.referging toheapi®Beasused data
referring to a nmeasypqchevaldiegd S dpicddl pRENVRER R ARENR] I flskask is
call ed, - that the operatjng task determ nes the instant of 5 . t he
call, - that a tinmeCS@lfe8rence is deternined between the current call and
a preceding call,that tihat opdeatingretadkl fRitNeeinds tReparay®irt ogf the
mat hemat i cbal or Ig iC %g{lcti on. 10 Furt her advantages and -
i nventi ve et ai | s“H2ch apparent on the basis of the figures in

conj unction wrth thet sebctames. diSpeoidnaal iy, dtgerebndd abet¥een shbw a

timng diagram Figuigse 2cand dng aSPPUcBatab! cBigrarchy, and 15 Figure S
shows an operating profile. Figure 1 shows a’timng diagramfor a user-
adapt abl e task 11th@fcHhs ddmeeddbffgresrer abst &k PRramededentifal thesk 1

addi tional l'y cal Ihaehémgt 0981 abt NUogdEkrddct28nand 23 at specifiable
instants gnd, for 20 tfg}&s pur%os%,fal i nteryupting the execu iog of the
user- adaptable task I%TtRELCAGVAGTLYSE; VS He s e e—%?i’a{ﬁa PEOPEsk 11
is called by thpacentrabnt adle lbasisnstfanthkt [Eigirest imnstanjuktiéon], the
central task f;}tehEURLE 108 mYSCSpecitically,

Figures 1 and 3 show a timing diagram,
Figures 2 and 4 show a call hierarchy, and
15 Figure 5 shows an operating profile.

Figure 1 shows a timing diagram for a user-
adaptable task 11 which is called by a central task.l,
the central task 1 additionally calling the operating
task 21, 22 and 23 at specifiable insta.nts' and, for

20 this purpose, interrupting the execution of the user-
adaptable task 11. ,

According to Figure 1, the user-adaptable task
11 is called by the central task 1 at instant ktii. At
instant ktz;, the central task 1 interrupts the user-

25 adaptable task 11 in order to call the operating task
22. After the operating task 22 has been finished,
control is handed back briefly to the central task 1,
which determines, on the basis of the data and
parameters available to it, that the user-adaptable

30 task 1 is still capable of running, and, accordingly,
reactivates the user-adaptable task 11.



25 adaptable task 11 in order to call the operating task 22. After the
operating task 22 has been finished, control is handed back briefly to the

central task vgy t6erm' nes, on the hasis of the data and paraneters
R YL

avai lable to user-adaptable 30task 1 is still capable of
runni ng, and, accordingly, reactivates the user-adaptable task 11. GR 97
P 3216 At oinataphskint, kther upertadapsebladamsibl 21t dsk 11

[ i n i nterggaBted; tr Kk ' rd o £nahl e oRer ating
L35k 21 to be Sarior mgerAIpEEa 1Y o%‘é‘?aﬁenﬂg{%%sk@%f%aﬁ Ao o
control is ag&fFbde an}\eef%iﬁ’?f“a‘h’déﬂ Bk 2b tRebeeRerfprimgdk Aftewi dthe in

turn, establi sipesatisig thesksen- &ﬁ@tw@ézﬁ E&ﬁ&siaégi, S'tc&iriiﬂﬂq[lcagéli%%a%zn
runni ng, d, ' reactivat es e user-adapt a ask.11.” A

i nst an%J kt23, bt%%(eé%{:lg)n?l?%%{d?%s%afki n %thﬁt §?&ratalhegﬁ§gr %da‘ﬁtﬂhﬁhe sk 11
once agai n i ntorger edtahblishés dpertat }:hg tm—%ﬁamfakelrethas&pfl}tat |ikr$glt-ask
23 has been figri;ghe gt i ' y tu C ral. S

again, the | atst%equhdcebtaer m rﬁ Elgft ar'?fl;% %’ uasl{é(?C aéﬁ%?ﬁ%?‘égpgé k%%%ci%évszf‘%elsl
capabl e of r uﬁﬁ‘iengl,se&ﬁ@df‘?tatiﬂé é&fgrke Llreactivating the user-adaptable

| agai | ot orrUDLel by tho ot T A Yask L h ok der el | RS obBaring
Is again jhterrupte ntra a in order to

task922 aigd;i n.tlhﬁf tuesrerﬂ%é}arpg:r?gta@d Wkpiff BPRENGIAIMN tife e hAtL FAgCcRAdk 22
has fi ni shed, thiee cpettatdlng asksK 28ai Afbeirefthye ft@&&bl ﬂiﬁ?j’ €8k 1 28 kgtSt het .
user - adapt abl sk : lich i ikl always . e runni ng. er e
user - adaBt abl ge%gskf%%lﬁysé 'eer?%ﬁ_l?iofli n??heé?lgggﬁt rgﬁg_lug.nﬁ yltg’ed § the
central task FeniEpdh fast att §9Ha usdre allaptabl detagininingt thst athe

user-adaptable task 11 is still capable of running, and
15 therefore reactivating the user-adaptable task 11
accordingly. '
At instant (k + 1)t the user-adaptable task
11 is again interrupted by the central task 1 in order
to call the operating task 22 again. After the renewed
20 performance of the operating task 22 has finished, the
central task 1 again briefly hands over control to the
user-adaptable task 11, which is still always capable
of running.
After the user-adaptable task 11 has been
25 finished, control is returned to the central task 1,
which restarts the user-adaptable task 11 at instant
(k + 1)ti;. '
At instant (k + 1) t,s, the central task 1
interrupts the renewed performance of the user-
30 adaptable task 11 in order to restart the operating
task 21. After the operating task 21 has been finished,
the central task 1 reactivates the interrupted. user-—
adaptable task 11 again. In the case of the call
process known in the prior art, this system means that,
35 in order to perform operating tasks



(k + I)t[err]. At instant (k + 1)t[err], the <central task 1 _
interrupts the renewed performance of the user- 30 adaptable task 11-in

order to rest af rating task 21. er the operating task 21 has
been fi ni shed, }{t?te%?en{raqa task 1 reactlgées the interrupted user-

adapt abl e task 11 again. In the case of the call 0frocess known in the prior
art, this systdm s23hat, ussri-adgpgableo bk ok In bpeintengupssks at GR

97 P 3216 h of thel@ns2intd2 (123 R)HSer-@daptapig t .

i nferrupted ateaeca v f tﬁe |nrslst2nts ( (k ))§l ergr:kij E %x)a@[(err], (_k +
x)t[err] at wiitc H’H’F&y‘%ﬂeé’ RGP i nport ant thingisto establ i sh
that the 5 operat| ng t'I&ﬁé<S1ﬂﬂ>or22nt23:1ﬁ1rre_q peﬁf wmdgaabmgbhomﬁtyftuﬁtPﬁ :
er f ormanc o sk 1 This_i.s_because of the C a
gll t asks, §t hat ttli%eg; taadsoqgiaﬂheé%"se 73 2855t 88F£°F3§§ ffyé}ﬁg“rtoﬁlé’ rating
task 21, 22, X3, Qh%aB@Ifedm@ycehefc¢MQ1nSan&ddptahle task 11.THihss

i nt er dependenae igeddddist 5at %ﬂebﬁfaFc'thl{l?a@ 8¢ aRie b b&h\e&y Pl g aaf%f The

central task 1 caI | s the user-adaptable tas at speci

instants (k PPthotherpserzpdartable tapk[ ddyjand r@%?)e@PFVQFyng task

| ndependent | y 2af, t2ese@3yseireaadantialy ey agks db]ntrjazl kasweihg called, the

central sk 1 also (:ontrqi ther}gfal lin he 0 er; an tasks 21, 22,
t

23 at the'Tespective CAT iHESHLTIERSS t %rH,ufﬁr_tﬁ ¥r FLINEE @& + x)
t[err], respeonicgelnore nbgowayasit eanpIWenThenqemmnadestasﬁatlthelz&

operating taskge 7%eerz%dagl%bﬂfe ¢alshed qg tgﬁdusﬁﬁ gqapggg gf&%%

The resulting relationships are illustrated in a ramin
3. The centrafls&eRts cdN s %t h&)dser -akfhpt Bl e"ta%ktla'rr calelspenstlamtly

kt[err]. The op@lepend@ntasks ofl, thése user-adaptable tasks 11, 12
15 being called, the central task 1 also controls the
calling of the operating tasks 21, 22, 23 at the
respective call instants (k + x)tz;, (k + x)tz; and (k +
x)tz3, respectively. '
In contrast, the invention provides that the
20 operating tasks 71, 72, 73 are called by the user-
adaptable task 61. The resulting relationships are
illustrated in a timing diagram in Figure 3.
The central task 5 calls the user-adaptable
task at call instant kte. The operating tasks 71, 72,
25 73 are immediately called from the user-adaptable task
cl. The call instants (k + x)ts1, (k + x)t+,, (k + x)tos
thus arise from the position of the respective call
statements within the control statements of the user-
adaptable task 61. It is thus possible, therefore, to
30 call the operating tasks 71, 72, 73 within the user-
adaptable task at precisely the point at which the
piece of data D71, D72, D73, which refers to a measured
value and is supplied by the respective operating tasks
71, 72, 73, is required immediately.



25 73 aré imredi ately called fromthe user-adaptable task cl. The call
instants (k + x)t71, (k + x)t[err], (k + x)t[err] thus arise fromthe
position of t %?spe%#e cal | statement§ within the control statenents of
t he user- adapta tas It is thus possible, therefore, to 30 call
the operating tasks 71, 72, 73 within the user- adaptable task at precisely
the poi nt at which t hEhpi eeasigr depd lp7gongybions3 whighhrespdits £50m

measured val ugnh8g8dsi-e SUPRlsicedtly meermectﬂﬁ/@ﬁw@ur ngrﬁ@sgénﬂaln
73, is required |nme e easier

call conditi oﬁgs{ﬁhl%hcﬁigﬁl tthe orhSFﬁl §d3P§aPIlFus’i?san%d G&I’ICEG%'DI‘aé’ i FP&i gure
4. The centrateslas&t5veabh&1t rmsutaeltsada;ptabl)e:stlaahs qk, +62<)at1621hea11

respect [ ve cal Egai&s (k ?r %]é ?Ea}(lsj?( %?fré%'k%r rrlas Cal I 79

i nstructi ons, fhe opera 73, are now | ocat ed
within the co?\Br olam anevertosadfed hesehbpertdus ngom’asdzb SRy bemerdfs eénpl e,

Fi gure 4 i"UEBééé Sopdga£aRs |ty h gihe ST sadankabee! aski Gdreall s (he

operating tas on the 1 ot her hand, "the user-adapt abl e
task 62 cal éluﬁﬁéa‘éﬁéréth%gci‘%%kl% whechy olihg e USRL aéiarﬂiirﬂ)%ll%a bprekt o

hﬁve conflggrall Qs Wi egedlégﬁefaﬁx@gn the K |17L15Ld’rﬁ:tl\72 emrao eonV\heneas in
the tim I agy am according,to 15 Fi t t

respect i 32) ca??f‘ of 28R’ op&PSt i H&etraéa%Jaf% Jbﬂf (%? Q"T ‘%7: r%%t 8 sane,
and consequenopgrahenngEakl Ag .t &ksolsel?2 1t2&sarceara¢a\aw@bbal tedhaVe

equi di stant t} ' thy an gu e or

operating tastgﬁ%ga%{{ﬂ}g yhﬁr@acg&e}r a%f:e \?\At tﬁtgle{orelstfa?#g#g%%%??on. As
descri bed, thex@pet@ting task 71, 72, 73 is called according to the

I nvention by neans ofwaeggggesppﬁdlﬂ}ge statBMRNt dfibeFakheakespashyveryser -
15 Figure 1, the interval between the respective calling
of an operating task 21, 22, 23 always remains the
same, and consequently the operating tasks 21, 22, 23
are always called at equidistant time intervals, this
cannot be guaranteed for calling the operatingj tasks
20 71, 72, 73 in accordance with the present invention.
As described, the operating task 71, 72, 73 is
called according to the invention by means of a
corresponding statement from the respective user-
adaptable task 61, 62. This means that the call
25 instants of the operating task 71, 72, 73 depend on the
computation time required to process and execute the
control statements contained in the user-adaptable task
61, 62. |
If, for example, an iteration with a variable
30 iteration depth is carried out before the operating
task 73 1is called by the user-adaptable task 61, the
iteration depth may be less when the user-adaptable
task 61 is first called than when the user-adaptable
task 61 is called a second time, and consequently the
35 call instant of the operating task 72 may therefore
also be shifted backwards, when the user-adaptable task
61 is called a second time,



adaptabl e task 61, 62. This neans that the call 25 instants of the
operating task 71, 72, 73 depend on the conputation time required to
process and eqx’ﬁcbl% t2§1 ontrol statenents cont ai ned in the user-adaptable
task 61, 62. of an iteratioff with a variable 30 iteration
depth is carried out before the operating task 73 is called by t he
user - adapt abl eyt F8ictae  ©fe theercempntdepeh FdjrehePeERg WheFegsed on

User‘adaptab|§cé§§ﬁt6éf|§he|EﬁErééEE§d1EE§HthﬁndEﬁ€hU5er‘adaptab'e task 61
is called a second ti rre and c nse uent]y the 35 call instant of  the

operating task 72 may WhER, Bf SP Lafso Medes Raodd s fartdie hesPEhen.
user-adaptablehéaS&sﬁéctSvéabbedaalﬁgCQﬁékBIWﬂ" 72,GRP7aR 3érefore

-12- by V|rtue f th nput a in cre e cc t t he
i ncreased i te??a?l oﬁagee? g%\h mdég%a T e%accglrSt di ngar}llsf)1 tﬁiejfll ng}fent i on,
t he respectlvep@petangngatsal&§k57l7,l 722, 733 aaf% dheceibed hete,catdedyat

equi distant tone i ekdlsr 1145 ﬁ@ﬂﬁraliﬁg%tQﬁﬁ§ﬂ71mezgurgé gy descr | bed

above, carry out a control I nt neasur ed val ues
M73, which ar¥7Suppfied byf7 értee%heha|aﬁ?oceeep#$99m.e% E t%e%eneeﬁlro||ed.

and/or to be gBocassi tmed\mlcrﬁres egbergs, cordt®llidy eavidl/obetveepe the
respecti calls,of the operat t.asks |€%al SO var i abl eqpar amet e%?of t he

control algorfeAhFARFEh dESEri ?rhee ' espPaTt i \}g%gﬁﬁﬁlll ndS der to
det erm ne t herespgchijveanphlhyg I&f thhees opelrtatii:ngpossslklse tLe deiLeom ae a

paraneter as g, peagyLe Bré etgwr% th%t U e ddie Sy Y5 tas kviﬁi%

this paraneter 1s terrpo ar i ystore in the operat
then the cur réascsippsi hhet raereahipe {Sﬁaﬁéﬁmgt Edm@men the operating

In order to determine the varying sampling
15 times, it is possible to determine a parameter as a
measure of the current status of the system clock time.
If this parameter is temporarily stored within
the operating task 71, 72, 73, then the current
sampling time can be transmitted when the operating
20 task 71, 72, 73 is next called, using the'difference
between this temporarily stored value and the newly
transferred parameter.
It is also conceivable for the operating task
71, 72, 73 to be supplemented by statements which are
25 used to determine the current state of the system clock
time. The currently determined time in each case 1is
also temporarily stored within the operating task in
this case, so that this temporarily stored value can be
used to determine the time difference when the
30 operating tasks 71, 72, 73 are next called.
A great deal of effort (in terms of computation
time) is frequently involved, however, in determining a
time difference from two pieces of time information
indicating, for example, the time of day in hours,
35 minutes and seconds. For this



20 task 71, 72, 73 is next called, wusing the difference between this
tenporarily stored value and the newy transferred paraneter. It is also
concei vabl e faﬁ Bgepoggagting t ask 71,_7%,3 73 to be suppl enented by
statenents which”arée used to determné the current state of the system
clock tine. The currently determned tine in each case is also tenporarily
stored wit hi nPEKEBO8Ber dttichgt¥askimast i9fs dagecosddt Bat a e ReeMHol BEPI y

stored val ue gaBohasysetbt Ocslahpl’l, Nepide thiike Whhier erepiwenyibeods

operating tasks_. 71, (2, 73 are next called. A great deal of effort (in
terms of conpBPAELBALIEREEPR 419 efHEMELGTI RRA ONfweVBLS iTRKR eFRi ni ng
a time differesmputaoiohwot pneceashiodh ticam | béorbettien ipldicat i ag, the
exanpl e, the t,i f ,day.i ou . [JLnut seconds.  Fo ' &R
or P 32165 Ui8BoBa1te! 1yt k8spdie  Pho iR AULASERN Forl Chrtiiple
converted i nt theeswmais,adaptaddanpteaskbei .t X eoukiier epgratireg | basks

nul tiplicatiofnjangpadgition operations. This takes up conputation time

whi ch can be better placed at the 5 disposal of the respective
appl i cations, for exakpl &% Heh@xeFerRIaptuBRE2TESRS61 TO82 Sramke opEPEL i ng

tasks 71, 72, tK3. lhvéstiber efdr pradvaet ageotsme f andsanplgisfer t el
inventiogﬁ}o ﬁéovide a . tine i ster, whose gpnte t.s _represent
[

ndex reqi T51 10
a piece ti oFﬁfSPﬁﬁFPSR.rEBFeﬁﬁPg 6uP68§§,°§ntéH§aﬁP 6&3@ *&odi nent
of the invention provides thds hepeoss,r @n tadkaritageows | embodimenhdef task
oo SEABL HOLBEXBI orbha g Al 8 eI e
the tinme indekifegiifdax Ttaskanlb@tdt@ehihetrnrbr inkergpdeat ithe t hdre71,
72, 73 and cappfbusthekusad indrARIMIMAQItHE contents of a time index
15 register T51 with each call. The contents of the time

index register T51 can be determined for the operating

task 71, 72, 73 and can thus be used for determining

the respective sampling time.

For example, when a call is made, the operating

20 task 72 determines the. contents of the time index
register T51 and stores the value. When the operating
task 72 is next called, the operating task 72
determines the contents of the time index register T51
again and can use the difference between the current

25 contents of the time index register T51 and the stored
value, which represents the contents of the time index
register T51 when the operating task 72 was last
called, to determine a measure of the time period
between the two successive calls, and consequently can

30 therefore determine the sampling time.

If the time index register T51 is a 16-bit-long
registér, for example, the largest value which can be
stored in the time index register is 65,535. If this
maximum possible wvalue is already stored in the time

35 index register T51, then incrementing the contents of

' the time index register T51 again leads to



t he respective sanpling tinme. For exanple, when a call is nmade, the
" operating 20 task 72 determines the contents of the tine index
register T51 d t%rg t he val ue. Wen trlﬁ operating task 72 is next
cal l ed, the ogg 3?' g ?&ék 72 det erm nes e contents of the tine index
regi ster T51 again and can use the difference between the current 25
contents of the spnealhedx reglster THerhdY he Trisy ethepalsuethafsi chhe

represents th@oﬁ@@h%gt S©f thbe din® {Rgex &%@Il%tt%rr Ll V"Q%@ thesapegating
task 72 was last called, to determ ne a neasure of the tinme period between

the two succebBPvevalyes ZehRy CcONSEGdSTt | yTERN Hols hé’raéf"@rezééoerni:ﬁﬁ t he
sanpling timecohtehlie tiore idiex taeést endéll lrsgasi;@rbl thlongcalegl Bker,

for exanpl the | ar val ue whi can, be stored |

regi ster 55 6%n§§§meﬁ§efihl LIABRi r’ﬂf‘&hllbo%‘PSF@u\?gl ue 5I re%d} $t ogéﬁei n the
time 35 indexndegi skek Bal,urttlieln tihvec rrearent Fegyl ¢ teer cwxenefllewof Pihetedne

| ndex reg'SteégI§ﬁs@g%Lﬁlle% %roddg%§;7lDéﬁ?é5th functi n 1€ a

so-cal l ed register overtlow. nmeans t ha contents o 2 t| rre i ndex
regi ster T51 epBtep§ér afp the \Fd4“l?e edex Segisted fTom t BSs a}fzﬂvué i8ro,
the contents r@furthe. tinme index register T51 can be 5 i ncrerrent ed

again wt subsequeng calls _aof _the | ndex_task 51 until e next -
regi ster Wverflow. Pl dfted adfdtStss né’vet"{ﬁiso"bro%ce 2 shifBot f'1n Gffcti on
for the conteptgistetrhe T3Ine hadex stddilst emofi51pcasrskdwn duximgur ewb. 10

It a register . QUEELLOW, Gl {he,yt 'og:% Jt’l{?\? {591 sher 001 7%6‘55@' I
not occur.red Sun ng t WO successli ve arl S | an oper afi ng 't as
73, the contenpatentsheft itie itimex ingdfixtragifteyrare cgrearer héoguthent

call of the regpeshkveOPerati Ret adspebtike operating task 71, 72,

15 73 than for the previous call in each case. The measure
of the time difference is consequently calculated
simply by subtracting, from the contents of the time
index register T51 at the current call instant, the
value which is temporarily stored in each case in the

20 operating task 71, 72, 73 and represents the contents
of the time index register T51 at the preceding call
instant.

.~ On the other hand, if the time index register
T51 overflows between two successive calls to an

25 operating task 71, 72, 73, then the wvalue of the time
index register T51 at the current call instant is less
than the contents of the time index register T51 at the
preceding call instant. Before determination of the
sampling time in the respective operating task 71, 72,

30 73, a check is therefore carried out to determine
whether this- arrangement exists, i.e. whether the
contents of the time index register T51 are less at the
current call instant than the temporarily stored value.
If this is the case, then the largest wvalue which can

35 be stored in the time index register T51, i.e. 65,535
in this case, is added to the current contents of the
time index register T51. This is shown in the graphical
illustration according to Figure 5



15 73 than for the previous call in each case. The neasure of the tine
difference is consequently cal culated sinply by subtracting, fromthe

contents of tgﬁ %hgg ggggx register T51 ﬁ% the current call instant, the
t rari

val ue which i y stored in each™case in the 20 operating task

71, 72, 73 and represents the contents of the tinme index re%ister T51 at
t he precedi ngb¥althe ndestt . tAtt He'ot kedangdes i Lt Hdq | Favwiteedk ragpst er

T51 overfl owsshgbngenHiwa HCERSSUKE Gl gyt @sant#5preRakEat ing1taskr /1, 72,
73, then the value of the tinme i F the c nt calf

ndex reﬁgs EéTSla re
instant is | e4BIPRERTPRECHorIEAELCRF - t HE t FRE | FeRReRRYi Qfer TPS1 BiMEhe
precedi ng cal inteast anégiBeéor ersiet erng naidraedifed hansamplisngwhype thet he
respective operating task 71, 72, 30, 73, . check | h fore ,carried
out to et e?ﬁ%“ﬁgl\%\lﬁet erc t hif'S grera %%%Wfr?%?d S s,a'kéow\ﬁhg%enrert h%y
contents of thebtrﬁstﬁndex register T51 are |less at the current cal
instant than the {emesaehly, StaChrialdlt fvddtsod Sdb®bEagesctigaat he

| argest val ue which can 3 be stored in the tinme index register T51, i.e.
65,535 in thisréadéy P§ £8448YE6 the current contents of the time index

register T51. This isypBaekern bPergtaffi Cedsks) ULy akedmsacegr divAYchO
Figure 5 &R 9; P 3%;6 . . =15- P the fact that two triangles
of “the sk oobRREFEYS TRAGH QRS (2kF | HRLERERTHAy 595 &5V Btk SFF | Rear,
uni nt errupt edlgngdrentallldd t hg contentsadf tdwk,ti hbatndex tegisstyer thbl are
corrected in LOjS We¥, EEea5 AR tdsgl&a“@irh % &ﬁmﬂgf’ %Qaﬂ?Kgo"‘“

| e descti béd

manner by subtraction. Finally, the present 1nvention can
briefly as foPrbwénspradedde G3ddsd Ry tdxksresneebys wienhadaptable

tasks, in which the measured values supplied by the
15 operating tasks are processed, the software producer is
relieved of complex organizational work of software for
production. Since the sampling time. of, for example, a
control algorithm- is no longer <constant for the
resultant calls (which are not equidistant) to the
20 operating tasks, the currently wvalid sampling time has
to be transferred as a parameter to the respective
algorithms of the operating tasks. However, the
sampling time can be determined in a particularly
simple manner if the operating tasks determine a time
25 value with each call and themselves determine the
sampling time from the difference between the current
and the preceding time value. In turn, it is possible
to determine a time wvalue in a particularly simple
manner if a time index register is polled for this
30 purpose and is incremented with each call by a time
index task which is called periodically by the central
task.



10 control functions are inplenented, for exanple, are no [onger called by
a central task, that is to say the schedul er of a real - p 1

system for exgnghbey hutinstead are cal hed by the respgm"ﬂ“ﬂnm“lll
user - adapt abl é tasks, "1n which the nmeasured val ues suppl tedec by t e 35
qperating tasks are processed, the software producer is relieved of conplex
or gani zat i onaP2{BRk 6£24BFtware for production. Since the sanpling tine of,
for exanple, a control algorithmis no |onger constant for the resultant
call.s (which, are nqt equidistant t the_20 operat.i.ng tasks, the
current 1y val Fd-sanpl PRQIEATESRIE. (S CribT PP et Rt i Lt oa Bl P5 |t he
respective algonitbmingofa thehndpelatpnugredsask®TP), Mhvishergconttrbélsanpling
ti'me can determ i ' Mate] J h LNg
tasks det o m & Bre aaes AR EULANY SURBTUR hhok Ragpeanis
determ ne théaskndlblng @3)ve P oRRrh&cHIffepe e WalnwgRrP RS g r BRL tand

t he precedi nggki gep_ygbggmmgalgqugii:t cofitR@3iskkl, e to determne a tinme val ue

in a particularly sinple manner atinme index register is polled faor this
30 purpose and ifsh‘?gg‘ls&?e' T eta%?]kcégﬂ'byé%? t PRENEnFEPARI& R/I%i chis
cal | ed periodi cal tylbynghetceassal ohaskperat hRg9%a®k3216, 72, 73), -16-

Patent cl.gnms_1. C rokler r rol lLie nd/ or
nonitori nlgj a fech%?%a?g%’?%%ggg@%%) ,?%vhi j(7:%’ 0(7)% r%%?{e}%’ g'lrlogggregvi ded for
perform ng at |east ofierugeceidapuallte tedsit (Bl Hsuied pudlueulMila
central processing unig>0f gﬂ@&%ﬁ(%‘é‘ & i CAOYAIRILES  (TP) 4

user - adapt abl e task 61, bei ng capable of calling at |east one
operating task (717 7for7afetgpminingtpt opdatt neieasPiere, ?2, 98F2apeing
provided -- for recei \ib7g,atp72¢asi7ne remstiaty b ue hédldured value,

15 _ on the basis of a specifiable mathematical or
logic function defined by at 1least one
parameter, |

- it being possible to determine the piece of data
(D71, D72, D73), referring to a measured value,

20 when the operating task (71, 72, 73) is called
(A71, A72, A73),

- the operating task (71} 72, 73) being able to
determine the instant (Ta) of the call (A71, A72,
a73),

25 - it being possible to determine a time difference
{T,) between the current call (A71, A72, A73) and a
preceding call,

- the time difference (T,) being a parameter of the
mathematical or logic¢ function.

.30 2. Programmable controller according to Claim 1,
characterized in that the time difference (T,) between
the current call (A71, A72, A73) and a preceding call
can be determined by the operating task (71, 72, 73).



one piece of data (Dt vz, b3y, refersing to a mibIMANTHINRITI <
on the basis 8& 875P eg% gable nathenatlcag or logic * fénctioh dHefined by

at | east one Pparane
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when t

- it being possible to determine the piece of
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operati ng tadk (71 Programpaplej songzplagr( APEOLAZRg Ap3)Claim } per
operating task chdtactéZized)in Pehae takl edfHRirfidn ae the 1 nsdant

TA f th [ 71, A7 it b
i G111 o orResptiald] s556: 4ok 68 an dit Gankrpayed”

ble to dete

2,2 KR ER

ntne a

preceding caltask (5the tine difference (T[err]) being a paraneter of the

g CBILSAL &1
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6. Programmable controller according to Claim 4 or

5, characterized in that, in order to determine its
call instant (Ta), the operating task (71, 72, 72)

determines the contents of the time index register

20  (Ts1) . _
7. Method for <c¢alling an operating

programmable controller, in particular

processing unit of a programmable logic controller,

task in a

a central

controlling and/or monitoring a technical process (TP)

for

4

25 which controller is provided for performing at least

one user-adaptable task (61, 62),

- the operating task (71, 72, 73) being called by the

user—-adaptable task (61, 62),

- the operating task (71, 72, 73) being provided

30 -~ for receiving at least one measured value (M71
M72, M73) from the technical process (TP) and
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15 8. Method according to Claim 7, characterized in
that the time difference (T,) between the .current call
(A71, A72, A73) and 4 preceding call is determined by
the operating task (71, 72, 73).
9. Method according to Claim 7 or 8, characterized
20 in that the performance of the user-adaptable task (61,
62) is controlled by a central task (5). '
10. Method according to Claim 9, characterized in
that a time index task (51) is provided in addition to
the user-adaptable task (61, 62), the time index task
25 (51) being called by the central task (5), and the time
index task (51) incrementing the contents of a time
index register (T51) with each call.



mat hematical or logic function. 15 8. Met hod accordin
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