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APPARATUS AND METHOD FOR SCHEDULI NG ONE OR
ACQUI SI TI ON REQUESTS The i nvention rel at es ﬁm,m mww Immmm

apparatus, a nmethod and a conputer programp
5 scheduling a prioritised data acqui sition requestsogp*
a plant asset managenent systém The invention al so

rel at es to an appar at us a met hod and a conput er

pr ABPARAFYN AJND FOR o2 NECOONH OROMORE DATA

requests of a plant r tem The

i nvention also rel atﬁ‘e@ﬁ@l .ngma nmet hod and a

conmput er program product for scheduling data

acqui sition requests in tinme slots. 10 Plant asset
é@fmreh%tt@ﬁ% ApRAERTEY. BaRetBed and aeqrepptercoragrapypypyuct for

BB el s RAA AR ol P AP IR HhBRe By pystem.

Wé\/hwadltimlzfmfelatdmb anappaitugn méthadaedigleémputad progfam product

peratlons perforned on equi pnent nodul es (such as
%r &hedphing daipacusiihieausst Acrrirr|aseb gianagemenh sysigip The
[
AR 2 Rptb TE Bond i, & RO A oL o BRE b8t for
$@m&®ugﬂmﬁqunpnﬁmmrmp@ﬂkmsUHamunsontroI nodul es can be
perfornmed nore efficiently. 20 PAMs typically
communi cate with itens of plant equipnment in order to
PRAI 4596t rhdM@geBEHIsPABAY (heYIRIRL ke fb Qe HsFAMS) 19@1@}@% e
the itemof plant equipnment is nmeasuring (eg
PRRAGSEICAY ofrpélame@s mfoduligs prd eongrfol friodnlgs im say,@np@qustrml process
q I nent
é\gntf ﬁ/{l%ts %f"&ﬁ? en?gnltzén)l%n& gﬁ%hd F%ﬁ o? oper%tho(ari %brforr%eddon

&quipthérd neuddss (suchitagfie)d ingbunlativatival) hiyd BﬁMS)l gRadeleatditi®online
pes of data acquisition requests to itens of field

@éﬁﬁ tmReiAnd diggaosis pEeongrol medulest ypes is periodic

requests (PRs). These are schedul ed

With these functions, the management and maintenance tasks of equipment modules

and control modules can be performed more efficiently.

PAMs typically communicate with items of plant equipment in order to monitor the
equipment, whether to monitor a parameter the item of plant equipment is measuring
(eg a flowmeter measures flow rate of fluid in a pipe), or to query the status of the plant
equipment (eg, whether the flowmeter is in a “healthy” — that is good working order —

state).

Typically PAMs generate two types of data acquisition requests to items of field
equipment. The first of these types is periodic requests (PRs). These are scheduled
requests for data acquisition executed on a routine basis to a or each item of equipment
within the plant. The PAM will routinely poll each field device. The second of these
types is “one-shot requests” (OSRs) where the PAM makes a non-routine request to the
field equipment device for data acquisition therefrom. One example of a need for an

OSR 1is when, say, a distributed control system flags a problem with the device or
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requests for data acquisition executed on a routine
basis to a or each item of equipnment wthin the
plant. The PAMw Il routinely poll each field device.
The second of these 30 types is "one-shot requests”
(OSRs) where the PAM nmakes a non-routine request to
the field equipnment device fér data acqui sition
therefrom One exanple of a need for an OSR is when,
apfher gleviice pr pioatse dssogiatadovitls thetdemice| Abs O3 Rpis alpirienitivdd data
~~~~~~~ 00T T e T Y [ Y A
‘i‘cqfnsqfonlreﬂlfels{ 111 *000002* 2 another device or
process associated with the device. The CSR is a
Erlorltlsed dat a aCSUISItIOH request. PAMs i ncl ude a

SNBdoslade arpcharelenmperle sdndushednlerdata agayisitéon regyests in time
. P
gslgﬁu%f fistallcd, o H? kéo»% ?kgfg?ﬁl%ﬁulepéyle%[]&gn of’dhia géatggm%ogﬁ%uests to

edul es exécution o a acqursition reque
fi¢ldlinktiupshtatior i Gine glots of ﬁvm@csmcbcﬂl&a@cﬁn fThEBmSﬁﬁé@ ofdata
duration. The nunber of data .acquisition requests
I EHIRTgausStsvueh may be sxeqweddn@ny Phetigestot islimited by

&Bﬁstr&iﬁ&%ﬁ{g@k tﬁr th?@&ﬁﬁﬂn%tﬁ?@ro?&mmﬂ'cgﬁﬁﬁ&{htﬂﬁ&tr B¢ Rlquests for

conmon requests execution in
Wpummn&arpammltmneslcs i B5. Thosign anyfisergedond einsestana PAM (or a
ti sl ot a .10 sch r dul e of, or .
LR EPE AT et RS B AME ScReghies Sercrbs Gion g maximum
SR dBcq@fsitidh I@@ﬁ@%tsalﬁ QhdrSfivd-QRoAEARRSIR. | N each
five-second tinme slot. Existing PAMs arranged for

one-shot requests to be schedul ed and executed

PAM
£ Ao 681 Sraloutlie f ROUSRA L DB SN
antédistelynpon e¢ostpt Iof drpa@idsyat tHOPAM withbhitushsiadrath the
the process 100 of Figure 1. A new reguest_ (for

sopuplipeaion t&ﬁéwgiﬁ%ﬁn%rda? éyt“mlgcwcgﬁ)é %tseuuscsﬁ&di ig the process
X .
RO R DIOTI g By Ry AR g ana
fehefor |ee¢ault1dmai 31@ 1®6 Aseqlnsidl%esjtraﬁshtattatmﬂeiédevja& 806 and a
20 The. invention i

t tep 1
%g{‘]il AE@ TOPP %Féf ﬂ:@n@g ﬁ%regglg?%s%h%ﬁlfﬁ%f‘?ts fratent back to the
PARL Mls&p 1AD. t he

The invention is defined in the independent claims. Some optional features of the

invention are defined in the dependent claims.

Selective scheduling of the OSRs in dependence of a condition of the network may
allow OSRs to be scheduled for execution at a time when the execution — i.e.
transmission to a field device and safe return — may be ensured. This may provide
particularly advantageous results if scheduling of the OSR is done in dependence of
network traffic status. For instance, if the execution module detects that a batch of
requests at a time slot has completed its execution early in the time slot, a recently-
received OSR may be scheduled for execution in the same time slot. Consideration of

traffic status of the network may allow for the OSR to be transmitted in a second
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invention are defined in the dependent cl ai ns.

Sel ective scheduling of the OSRs in dependence of a
condition of the network nmay 25 allow OSRs to be
schedul ed for execution at a time when the execution -
i.e. transmssion to a field device and safe return -
may be ensured. This nmay provﬁde particul arly

advant ageous results if scheduling of the OSR is done
trﬁnseiéﬁﬁémdi@rtb@sme time slat bieingrteanf migtediestherson iFsocvwn or as part of a

{{Sh ap czqiaegci L 1stt?o%ar%§$ t ?&18?6 %gm&%%%}ee té%]S% n more %etaﬁ below.

execution early in the tine slot, a recently 30
recei ved OSR may be schedul ed for execut ion in the
By peoviding agehndulecampsulearhich sahedgles tiﬁrt&ﬁ‘PqUGSlfSQIateggeSéﬁ‘ of a plant
[ f S
Lagggterg%{naggl%lgntzg?%tﬁlgl I’hh gl\glleos(r?l&ls %&Et%ﬁé@gto %O%& %OI' %F 1ime SFO(Ei rPCI‘IOdlC
teqaessn{PRsp thag ibt Betiedoleditd makwwptixhalase panétwotk &pa&a} ﬁlbtead
?)8§> acqui sition requests. These techni ques are

aeerRiingdp schrduleigll nsgyesis.as apg whes Heyjargregeived at the
&@.@&qw I%garme:gyéé Enethba M?d Uﬂh?s;pr%fd@s ﬁﬁ%%aﬁhﬂd%ma%e

requests-of a plant 5 a genent systemin
e;btunrsatmrmfrthb ognmnoniaattpnateaw ddrcapdmdtytlikety shvidtes qngrdetadiia
requests. % be schedul ed to make opti mal. use of
FRTRBPRAY i PO e JHEXreglefdicy msEpcest eI 1% o
SSh@AMCRidH trans A8 %e@%a@l@is WER defPdrkAFE cfr@ﬁ;ﬁ:'dv ed &hation

the scheduler regardl ess of network capacity.” This
phishiigpatiedarldirdesiselle a/@vmﬁtea@éaye@ ﬁpstma@aftqtlons @P highepriority

i pac t iates a
ST, PSR AR IRl o Y B Ll e v
©i dncureBliccupate speddfor didataticqlibiéion eafietis pefdraidd within the
transactions where packets on the network are

SReFibisH gpdate P%l”%q(tlﬁa‘thFé‘ﬁle si#td-ch is particularly

undesi rabl e when the del ayed /1 ost transactions are

hi gh-priority OSRs. Further, inplenentation of the
Inaoiphingpnésions stkerseghdieofaequassyfoea eibieeslctt hesePMteret the quota is

ens re the dat e. ngkﬁld for a dat% ui siti on rgguest
@?PB?W@ GRRERITA Ot 1he MASIRE AUfIOE oL feaatsEs t9E£3chdime slot then

s(dmeecapﬁélﬁl i5 kd¥Brval 94 dhe tinle 4158 |f&%ﬁ&ﬁ1thng 3 h}’%\@f _Bricit U8
of requests for a tinme slot is set where the quota is

ifden rergived ap e M. c,Télgsaﬁ@cksytO@thatﬁea sttuatiom mhexgrrbeniptof

|.ot aci t .
grcglg%{ﬁvégma gx?cﬁlﬁ&tm IOIrrre 6§IRS ciagse%s E%dgheéigiﬁsl tﬂgp 61?1sse¥i thereby causing
thi @Besdid] ir@uetty t¥®me a missed request (MR). The MR will then later
require re-scheduling by the scheduler. These techniques are also discussed in greater

detail below.

The invention will now be described by way of example of and with reference to the

accompanying figures in which:

Figure 1 is a schematic diagram illustrating a cycle of a OSR in a known PAM system,;
Figure 2 is a system architecture diagram illustrating an apparatus for scheduling one or

more data acquisition requests of a plant asset management system;
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20 if/when received at the PAM This seeks to obviate
a situation where recei pt, scheduling and execution
of a OSR causes schedul ed PRs to be nissed thereby
causing the periodical requests to becone a m ssed
request (MR). The MR wll then later require
re-scheduling by the schedul ef. These t echni ques are
al so discussed in greater detail below 25 The
Figueend isgrprogdss flawwliagsard élestiatingla st weeghask foe schepiléngyd prioritised
1th.reference to the acconpanying figures in
%? 3%1&“1%1%%?% ﬁla?tsas e?élbaﬁ'g%ﬁng S ea{]é’r amillustrating a
Bigaleat Bfa @oddSRAlbw dadena\WludtAlhs X Séat medtbdfodsihedwlidgSa
a_systemarchitecture diagramillustrating an
PRI Hised datapequisiipe MIUES @f 8 pkanb pssetyBaRAZmERt SYEI§DH; si t i on
- i gure
GRAUATD ek B P Ui SR AP R St WFsfequiib
prdritsed tlatn asqlisidan reggesa of b ipbunt hdssedlanagainantageegmsi ti on
f a plant asset managenent system Figure 4 is a o
%gaaeeég %Hrawsaﬁa\jﬁé%ﬁr@muwr@m A gethoddepsrdedinggiatg grquisition
REBEIUA Nfla asRh hRhhddnied sf{@dR acqui sition request of
a plant asset nanagenent system 5 Figure 5 is a
Pigureekis afrowssiflayrdaagrarh lilisstrating mgthads Forrschadetihgdnd executing
iﬁhedulLﬂ%ga rioritised data acquisition request of
a%?%%?mé ity agenent system Figure 6 is a process
flow diagramillustrating a nethod for scheduling data
acqui sition _requests of a plant asset managenent
%g,fg[rgyg] nowy @Urigurg 2;, an arcpitessers orf ancappeiatigrianscheduling one or more
' ' f : | an xecuting . 10
e ORI Rl b SSUBRAL it AR B gt gagprocess
@antar chi tecture for an apparatus for scheduling one or
nore data acquisition requests wll now be di scussed
in the context of an industrial process plant. 15
SHIne IE COn SRRt aItah% g?g%ﬁ& Pl 284 %030 oL 804 of Rbre data

schedul i ng one or re
acquusition requests and plural field control stations 206 in communication with field

instrumentation devices 214.

Alternatively, scheduler module 216/apparatus 202 is integral with — for example,

installed within — PAM 204.

Scheduler module 202 communicates with PAM 204 over data network 208 and/or
through communications link 236. In the example of Figure 2, data network 208 is a
Yokogawa™ Fieldbus™ for communication of data between the various devices of
Figure 2. The devices communicate over the network 208 in, for example, the FF-H1
and/or HART protocols. Alternatively, (not shown), data network 208 may be a
wireless network such as a WLAN or a WWAN. When scheduler module
216ommunicates with PAM 204 through communications link 236, this may be any
suitable communications link such as a LAN or Ethernet. When scheduler 202 is

integral with PAM 204, communications path 236 is an internal bus within PAM 204.
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acqui sition requests and plural field control stations

206 in comunication with field instrunentation

devi ces 214. 20 Alternatively, schedul er nodul e

216/ apparatus 202 is integral with - for exanple,

installed within - PAM 204. Schedul er nodul e 202

comuni cates with PAM 204 ove? data network 208 and/ or

t hrough communi cations link 236. In the exanpl e of
IPiiixgu'npaélyzaanaatms 2t aoonpkiseOf heduler maduly@ ke gkasohduler module 216

db f i cati f data bet t
aF PR e e dristed SoSinl G SpRar e o nl duprmodule
@M@dulé%@ﬁh@%ﬁue@@fi PR) infd@perR$AFAM®: conbRiohfof helnetwork 208.

and/ or rotoco Alternatively, (not shown),
dﬁ@raatm‘@ﬂmpkarms 2%9awbamowl¢% lhets@aqq:emdmw EUPR seheduler 224

i S SR KR SERGT Rt PR Font SO B0Ry 216 o

describied b3lbwe ui t abl e connunlcatlons link such as a LAN
or Ethernet. \Wen scheduler 202 is integral with PAM
204, conmuni cati ons path 236 is an internal bus within

T A T T

the detacleqdisirion reguedts ng/schsdlﬂasby apyechtie? (Wgcheduler 216. As a further
ummary,, t schedul e ule schedules a periadic
ai@&‘lﬂé‘é’%/ It ‘gqg?s aHH’i“di@f)‘iH’&é&%‘% a?ﬂu‘%\tl%‘bWﬂP‘fﬁt §¥eYtorZqd may be

;F}S{'M@d Ks g%dule/ﬂl Hﬁ:rdﬂé}ﬁie‘éﬁllré’ ®f @Qﬁhﬁtm 202 has
sub- modul es: I nterface nodul 18, PR schedul er 224 5

and determ nation nodul e 226 for perform ng the

SRy e ARl B L A nRE g SirLan RemoS 24

gragties hs@xmeﬂawzazﬁén& Rerfxe eddurR®32tBEp@d@iding the
acqui sitjion requests as schedul ed by apparatus

COFUNUHEARIPR ENterbacs forxomymynjeatipaoven data petsiogk 208 and/pr over
Mrddhuh&tBRPligEbat ed that data acquisition request

executor 234 may be provided as a nodule in the
architecture of apparatus 202. PAM 204 may al so be

OVIde h anC|IIary architecture such as
Bagg net dl&% IV IC65 8 COMAGIFRUERS B0 for #RBATAIG ¢PF 4BL PAM 204 10

doRthihfRcAS #ith Hel PEMOH Bods D61 A ﬁ@l%ﬂﬂr&las'{dt%%rowdes a station
interface for conmuni cation over data network

ipplefy fagld derdpcal (that is, local to field instrumentation 214) marshallmg of I/O cards
210. In one implementation, a field control station 206 can house up to 256 /O cards
210 and each of 210 has the capacity to connect with up to a maximum of 40 field

instruments 214,

It will be appreciated that the modules of Figure 2 may be implemented in their

respective apparatus in software, hardware or combination thereof.

Prior to a detailed discussion of the process flow diagrams illustrated in Figures 2 to 5
below, it will useful to have a discussion of the various types of data acquisition
requests generated by the PAM and scheduled by scheduler module 216 for execution

by data acquisition request executor 234. System 200 of Figure 2 caters for at least
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comuni cations |ink 236. Data network 208 provides a
comruni cations path for apparatus 202 and PAM 204 to
conmuni cate with field control stations 206. A field
control station provides a station 20 in the field
for local (that is, local to field instrunmentation
214) marshalling of 1/0 cards®210. In one
i npl enentation, a field control station 206 can house
theee ype6d requesisarode-shatrequestd (@8B) psfioditd rbquestsHBR), and missed
capaci o connect with up to a maxi numof 40 field
F%@?é%ﬁ%ﬁis 214. 25 It will be appreciated that the
nmodul es of Figure 2 may be inplemented in their
res ective apparatus in software, hardware or

I 8iven Rigkseproripand is schedulebioaresytion et Sirgavaiable

EHI% R{t os%ﬁj%ﬁ% tfo sgi{\%fgét q@rtehh k‘ggg §&L lgiedI &lfwb.gﬁe %S%Pfe e high

Seful ve a |scu55|on 0
paociityuscdrigbs OSR, d@Ranapamrequtredm &Qlﬂsaﬁlmlsdrsa time slot is full and
ener at ed by the PAM and schedul schedul er nodul e

CHn 85 BEGHPAnUsh e Hatdloehidn fPF R @qheidime slot. The
ﬁifﬁ@&’ Pthhgrgﬁy bebife® g‘l\@ﬁ Orise E/i%ﬁst%e(f@tsa{eﬁufeﬁ at ﬁm% earliest

least 6 three types of requests: one-shot requests
OpERupitpend amigiain nesthighess pieiRy, affan@SRBSMGﬂlsanqdl bslow/, it may

MR) . ..An. OSR, | it
b Rssifpr Rk dg Bt TR TRh Rk I isaih the e stotit wes
Stigihallpstnb@Atd tR —SRWilREidcaRe@beloRr tai n rul es
described bel ow. Because of the hlgh priority

accorded a OSR, a PR rmy be required to be m ssed when

Arkl 0 OyEhod e k.0 PR S RRSURONR { nae i s ot

The m ssed PR thereby beconmes a MR These MRs nust be
re-schedul ed at the earljest  opportunity and are

bishe earosrsy Hewidiggramg iilysjrang a firgigelniqng foyjseheduding a
gﬁ?&‘?ﬂed'd ta%&gop?eqﬂgﬁls('a%?{)f&{a ad\/%ssteerﬁ?a#?r%\%g%ystem. The

rignt tinme s
piocess 380 Ibyglss:ht&hp 2. fArrstep 30, RAM 20kredeisessseribed 282, a new

After the OSR an MR, a PRis n next

Gish Boqpidor el ot Bt mihsly 1 s fHoe ebp hih isdénoted
for fiifd sak€ 6hEdrVeBich@ asITREHH X" AR stePr308 debHBAMAALIR 234 makes a
acquisition request (a OSR) of a plant asset

ﬂqﬁ@ggﬁmasgg sthether thamew received request is a prioritised data acquisition
request/OSR or not. When determination module 226 finds that the new request is not a

OSR, the request is, in this example, by default a periodical request (PR) and it is then
sent to PR scheduler 224 at step 308 for routine execution by executor 234 in the time
slot, x+1. If executor module 234 determines the new request is a OSR at step 306,
executor 234 then schedules, at step 312, the OSR in dependence of a condition of the
network. The executor module 234 may then execute the OSR (not shown) After either
step 308 or 312, at step 310, the time slot x+1 (i.e. the next time slot) becomes the

current slot x, and the process loops around steps 304, 306, 308, 310 and 312.

Referring now to Figure 4, a second technique for scheduling a prioritised data
acquisition request for the plant asset management system will now be discussed. The

process 400 commences at step 402. PR scheduler module 224 has scheduled periodical
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process 300 begins at step 302. At step 304, PAM 204

receives at interface 232 a new data acquisition

request to a field instrunent in a particular tine

slot which is denoted for the sake of conveni ence as

time slot "x". At step 306, executor nodul e 234 nakes

a 20 determination as to whetfer the new received

request is a prioritised data acquisition request/COSR

requesss for Paish ed@lu@r)maham'lmmqmm ef tAAGstbt ndThathistthd svheduler
equest i s no e i.n.this

s S S ifon Mo e it eGS0 S peigic gt 1n ome

igpleMematiGest the €chqié BERBLRY 4, 2fbAAdh 61t 8RuedR8s ERlcuted at the
routine execution by executor 234 in the'tinme slot,

stant of fimesias &ut-drat ke uyvihin gie fier-secodhémestoe. Aesiep éQ@M 204

él ef tg(%%%o?x%ﬁ&v%ggmtgéa&ggzé:]déle%g3£ %#e‘%?egqglﬁﬁs}%? ?%ﬁ 4@% At step

40&; exftﬁtomm’o’dulél' Pt @t@aiharwinstiihitlof ndSihe KBy g”é@élv&%&@ﬁés@ is a
not shown) After either step 308 or 312
étsgp OFF ath Fl&ﬁresﬁ &t th nawlyi regeivediequesk is not O B9

SSSHIRS o1 R e Qe RSP sctic

mchcdtﬂesg]hc ER4p havesestandlmeemhme aqeet tinné sloc kedut steg4 130 which

BLTe RS SN oAl Bl s e

AIrRaEEMe 4R xCHIBE f)?&e%tre%r?spoaéggo stuﬁ4§4?hedU| er modul e
224 has schedul ed periodical 7 requests for batch

executi on at connencenent of time slot x. That is t he

ﬁ%Fﬁgﬁg 4855 execuq I o?(? 818594{1 éeet?ﬁrﬁblg%(set%% téllagzgls&setcg%%d B:quest is a OSR, the

a’tine
GSRIIeﬁﬁmtadeuanst@;s 4141ﬁ)rts@l€éalﬁhﬂglﬁ)r%§(edﬁtﬁﬁlb9 eﬁec&&em% e next

requests i s executed at the start of "tine slot x,
ﬁx+é) tige sfot in depgpdafion of meonditien fthpnetorke sl ot. At
step 406, PAM 204 5 either generates or receives at
interface nodul e 232 a new request at step 406. At
At g@gp 4 1) 8xcaxaauddule 2BHddtanitet windtkernhd@sranh dinadstot Gris an

not the new ived request is a OSR As before
AL T RO IO EXepor &4 SeteraninesvBe e s atis A eafly regurm time

B i RLAEOIA i AL, I APy e

@ct,fhenmde@r@tm ¢ERhe Hrshtive stotsthar i, whemeoreror tningre nepests forelata

ich 10 Pr%34 wil |
Faibiiohdh o2 S S re e TAER KN PO ipi « prerdeferminea

dlﬁﬂim‘ﬁif thdBrst Gtiersei! Id bieingl&hentatichéf thiR@edhhRfu8 S early return
reverts back to step 404.

in time slot x is detected by executor 234 when returns to all requests in a time slot are
received within the pre-determined duration. In one example of this, the pre-determined
duration by which the one/more than one/all requests must be returned is t = 3 seconds;
i.e. at 3 seconds after commencement of the time slot and execution of the first batch of

requests at t = 0.

If the current time slot is determined to be an early return time slot, executor module
234 schedules the prioritised data acquisition request for execution in the early return
time slot in a batch of requests if a capacity of the batch of requests is greater than a pre-

determined percentage of a capacity of the first time slot. Thus, executor module 234
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If at step 408, executor nodul e 234 determ nes the

new y-recei ved request is a OSR, the OSR is

prioritised at step 414 for scheduling for execution

by executor 234 in the next 15 (x+1) time slot in
dependence of a condition of the network. At step 416,
executor modul e 234 deterni ne8 whether the current

time slot x is an "early return"” time slot. Executor

Sc®Ks thetake immediate ladvantage of Ithis opparginity fermexleyutingt the nnd-she request

[ f t t itted d
3§ e PPl ERE el oA YRS BT e B8 However
iy @thrquedecks o deteiminetif e nshdks off @Qﬁestssto b%x%ﬁsxﬁfﬂl%d @5 a second
nmore requests for data acquisition to fiel

baieh inhisrirst timeslay x exeseds apig- chﬁermmdmmemagh phthg capac1ty of the
Bi& ngtwo gon %’F tﬁ#s ? ElaP{f tl]ie!1 %C&H l?attcht J)fr?g%uelsps mclPdmﬁ the OSR
one I np enen atlon 0 tech

isrexteuned &t| wly, x =i Bsedenddt s®o§syblemamthm 213411810 @iktruments 214
returns to al| requests in a tinpe slot are received

MY BPHPS frecipr bt esaiands thatinwitin the rerepiedes of s feveggecond
fithe %lot s E’d'lﬁd fal fc&ﬁrﬁ%ﬁm@éﬂ&uﬂb?&/de@% B%uﬁ@élfipx-it-dl ¢ network

one/ nore than one requests nust “be returne
Baffie dumal §me slot ais still 8n tecardetabtkan tmtemitﬁneﬂrrﬂﬁﬁle@ﬁpacuy of
e first., batch of

o d%é%?tg (G B0 T TR kil Gefe A GupGon Feuests in time slot x
H@krRyWTh pRAetemnidBd PErcORESYOMRE MdAnéll (iBac goih’e PRAEE YRS -over into
nmodul e 30 234 schedules the prioritise

wogslos Kt drnat sxpriddhe figh. Torsduwilbbe senn thaeemutoy myegiuler 234
éb)l g@tﬁg‘ l-gtOﬂeriad %E&c@lcg gf L BINES a%ll;]s of tg? gé’}%ﬁ% ty -Of t he

request's is greater t er m ned
per cent age of a capaC|ty of the first tinme slot. Thus,
gxecutor nodul e 234 8 seeks to take inmediate

bt By EX R34 calsplaes e pymbesof engsshntiregyiests éand any other
ﬁﬁ‘é‘ecﬁﬁﬁﬁeSE@I‘&L&%ﬁédulélsfoﬁc{HCGP?rpfrbﬁrs'tépyﬂrOaJs h@lﬁf%gi%}ussed below)

executi'ng the intime slot x+1 at ste
faopessénls exdchiien ingohaslqtie asseksl & dl“hdvaneemmm have fouhe that one

T R PR B BT bl deE & 880 bertormance 1
e el Bfedhdle th B&EGSRIIehRer bP ﬁoﬁ@@?&e&d’ wath thd'&cond batch
data network. A reason for this is that if the second

1gaveshisgi0% efdmss aaguistiednuziindgidth, eTh)SRapacstye?&ymﬁmdseated in terms
bl t
ks e BRERDER: Ao RaB e Ryl Ehtlefu el gor

secativdsin thdwdde lsl‘é)t.V\lftcbhsﬁddrB@n{teffﬂd SehdRidih NE€the communications
five-second tine slot. This could lead to

AN AN llf‘n‘?d}véjé%}‘ﬂ'é‘%“a%/elﬂﬁf thedd - AR, protpgolnist3Nkbps. the

executor module 234 determines to schedule for execution the second batch of requests
if the capacity of the second batch of requests is greater than 15kbps. If considered in
terms of the number of requests which may be executed in a particular time slot, 50% of
the capacity of the five-second time slot is 8 requests. So, if the number of OSRs (and,
optionally MRs) calculated for execution at step 418 exceeds 8, and/or the combined
data rate of the requests exceeds 15kbps, the second batch with the OSRs/MRs is
executed in time slot x at step 422. The process loops back to step 412 when the next
time slot x+1 becomes the current time slot x. On the other hand, executor module 234

schedules the prioritised data acquisition request for execution in second time slot x+1 if
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traffic fromtine slot x is still on the data network

intime slot x+l. If the capacity of 10 the requests

to be executed in the second batch of data acquisition

requests in tine slot x 1is below a predeterm ned

per cent age of the channel capacity, the possible

run-over into time slot x+1 Ps not worth the risk.

Thus, it will be seen that executor nodule 234

thedusittise slheis@8Ran earlyopemd imeeslad{(step 424 fof ifghs tapaoisy dfthe batch
exe utor 234 cul ate

bhEalGS oot Retinh W hE Heisuies Benfer e FpafEdtte tme

§le6 Tdas, Sf fhedeehamhatienlisf ideax Sepno thak iRPapi@ly A @Bond batch

Wi || be di scussed bel ow) for possible execution in

tsilps tharod0% ohthegresporls £OS C%ltv,nt\hé RASEY NI SRabascl is gherutgsein time
ABEx 1 PLS LBMALe ppz&%‘:&&tc £29] d&@r‘nﬁﬁésklf 89&%‘?65 3t the OSR in
1 C seeks to op m'se orman

tlmeeim ak-d wouldetss mnynPRl gcwﬂeleh é6r exiecutizin dnaum sloewll to be
ihe sec nd bat ch 20 request is 50% of data

gr&aa? 3t 35, vipsHgRe Aew MR gme sl yilggewe Ibthégéﬁf@watlon of

lhns 88 R neggtl\tehﬁle e@ﬁb@?ﬂﬂ?‘ tS“s@ kb %))ereatﬂgﬁg[t tfnli@slot x+1
nber of equest aval xecutlon In

b¢q<vmes Ithet curieht gmasiotier &tthe deteeminstiaf mbdllﬂd\@ﬂﬁiﬂétﬁ:mlﬁlett that the

' i ons ac UISIt bandw dt h
ESRTMR Fitearea pRiedigh bty VR Xa0inr tehfnls hnew MR
foregéetdu®ibn H@dﬁﬂd&uﬂ&ﬂoﬁﬂﬁ&@te@egotb@f&@ t}fécth‘l)c%s; %Rs back to step 418
execution the second batch requests 25 if

foaperssheguliig efitbe Y8R oHw tmadwtdth_)ﬁf the webft@lqui\/lgs @ett @lculated for
5 t of , t er of
R SV BSOS TP o DB e

pﬂo@éss 158 tesciibed erpealdoy Refbatdils bf wheth&Be tndelsIRR is an early
slot is 8 requests.. So, if the nunber of OSRs (and,

GHEPORAPY § CW)IS made op sYy tims sledeE eitersiionef anydyiRa1 g
exceeds 8, and/or the conbined data rate of the
requests exceeds 15kbps, the second batch with the
m%/ Mzs: precedd flewatiagrad illusttaiing a ghiot texhmquesfoe sx:hédlﬂmg a
R & ess Ioo s back t? ﬁ4?$ 412 when t he next P 500

it d 53 eualon ARoEyof apiart pose BRpEeen Y e BIbHeT
iRBEate £XRERiGe fHP@éﬁe@ulgﬁ%la singIReEile8SaniRBarfarat Qe t5()§ Slere a new
data acquisition request for execution in second tine

Feauest faranerhopupdateorf perisdictrequesy lipteceigedaitsteprbldarAtstep 506, a
%e(:t‘%rﬁknat aldQ ta S\E/ﬁ"&her%ég é;vsr/a{e@];le%tﬂe% 8?% gg:ot trélquest tlp t%e new

o re UES I'S not

RrROgest &t et moﬂe-dhd&&l%q:l&’@t adea @énédl@ rée@BAGhd Yt i95chehfled FdfRxecution
slot. Thus, if the determination is nade at step 420

AP 320end gperuted orofime Rbster e e o thnprocess ends at step 520. If the

new request is a one-shot request, this is prioritised for execution in the next execution
time at step 508. At step 510 a determination is made as to whether or not the present
time slot is an early return (or “catch up”) time slot. If this is not an early return time
slot, the request at executed on current execution time at step 524 before the process
ends at step 520. If the current time slot is an early return time slot, the number of
requests in the current execution time (the one-shot plus missed request) are calculated
at step 512 and, if this calculated number is at least 50% of the bandwidth at step 514
the request as executed on this early time slot at step 516 prior to the process ending at

step 520. If, at step 514, the number of requests is less than 50% of the bandwidth the
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Is less than 50% of the network 208 capacity, the
OSR/ MSR batch is executed in tine 5 slot x+l at step
424. At step 428, executor 234 determines if execution
of the OSRin tinme slot x+1 would cause any PR
schedul ed for execution on tinme slot x+l to be
dropped; that is, whether a nv MR in time slot x+1
wll occur. If the determnation of this is in the
peogessiwadts at sfep p2dfnsdlee nexd ps tibgekeewiontpsior 40 the\pineaess ¢riéng at
$$§t tine slot x+1 becomes the current tine slot Xx.
the determ nati on nodul e 226 determni nes that the 10
OSRFMR wi || cause a PR to becone a new MR, executor

234 schedul es the new MR for execution in third tine
Eieyte &popvigdes gp dprsuaiiomeftateehniaie for sdhedalingsbssexsqution gquests of

I b
X B T
modblat2dB o\ﬂlsctH&dalBynbéﬁle 12\ 6 dedeblies nailtijse equthd 8pc&£bd1c) data

descri bed above and the process |oops as descri bed
AN IEGUCS[Re gHrSHAP - drtexgipataar Mol 276 akesa dgtemipation as

{whafher%ﬁe ﬁﬁhwrrbf%qgeag is g}e&&etﬁgn b dﬁ%%efopmeecﬁﬁ%ﬁft trh&8lot.

sl ot for execution any . Figure 5 is a process
Thoqrath agy danthd masinre capgcity t)ﬁtlhr: aetvark risqyel 6frequests for a
ues

Ba%?'gﬁrt tll%lque&)mﬁ,éﬁlg dlgires@m?(?tsrgg)% @erﬁae(t: ggl,'” Brl‘gtgét(e);g)@%fe: percentage of the
lakisgirh 84R%itR TEGhOEiStRsdd el NEUAHE hidéibé oTithOfeQuests is less than
request and starts at step 502 where a new 20 request

ths awpte-fende tinprodeteald mubinle eaguests argisasply spl@ﬁdnke@léqmbechﬂer

\ er s.to
e 218 m e 2 Pzl oo G BRSPS oo o
walvfor the| teesipt bBths mbxtaoawma)fshﬂtlpleeeqtesfs., it is a
periodic request and it is schedul ed for execution at
step 526 and executed on tinme at step 528 before the
i AGRS60BNIR ndinbet @Preé@é%ts tbfbetsﬁf‘eduﬁﬁg‘s %I%glléﬁt'cﬁanltﬁe (ihota for the
one-shot request, I's prioritised for executl In
time sloexiR sohedulelr wnd@s 204 medulesaeq:qu!éﬁlsfor the cetrem thddslat up to

et er m nat i [ de as whet her or not the present .
{6 B0 fep 805, PRAPIHE 2F ¥ Mo ccaBeOf st Hpher i he time
8bOfor tHefpetibli® rbqueBQtay2dt teay. |Aftdr g hBQuola@kiep 608, PR
request at executed on current execution time at step
ghaduer Bidescherulesribe esrpiniap deuasts Sardhe 6RO timef slcvth@+1 The process
I i S urn t ms s

L e e L L
saee66hwherelaufktotindiitidn e@U@S WhetBéethe ﬁhﬁlbél&if&émaﬂlrigt requests is
step 512 and, if thjis calcul ated nunber is at [|east

ghoviPbihan fee Wiokrior G hets QW kihe sumentitige slalg i thesprocess loops
%ﬁﬁdjgtgﬁi 666! 6b§' él ()elﬁlrth ¥ dbleMRination isthad R (R Rulbd Vs r&fhests to

he pr ocess endi ng at
be scheduled is less than the quota for the present time slot, whereupon PR scheduler

612 schedules a request for the current time slot.

The scheduler also provides the functionality for checking for a least-occupied time slot

and scheduling a PR in the least-occupied time slot.

Assuming each five-second time slot can handle 16 requests,
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step 520. If, at step 514, the nunber of requests is

| ess than 50% of the bandwi dth the 10 process waits
at step 522 for the next on tinme execution prior to
the process ending at 520. Figure 6 provides an
illustration of a technique for scheduling data
execution requests of 5 a pl%ht asset managenent
system Process 600 starts at step 602. At step 604,
Inma Brst examplerodul e 218 of schedul er nodul e 216 recei ves

YL e 07 S ARACTLED RSB T B ST 1

ehaication Mahis@imedor) 10 refaedher the nunber of requests is
greater than the quota for the current tinme slot. The
Ervdd acqrRiedouith Reeqyssti num capacity of the network -

A ; 10 particular five-second tine

él_}c;(%ls?ogglgp?%l&ﬁfﬁé r%(gjegtgt at a predeterm ned percentage

efl Stieccupidiwithn® cgpests ty. This is discussed below |If

the nunber of the requests is |less than the quota for
the tinme slot, all nultiple requests are sinply

BGRRMMN R thdv1eSBNGEW; &5 a MEAPIR $ordtRedulink hs%hikﬁ?fér od(Be 224
I step

slot at step 612 and the process | oops-back to
®0dgrises thwithe tiroe slohat tr8 cethpieasf occhpied exd sdhadwbs e new PR for

nultiple requests. 15 If, at step 606, the nunber of
?’%eaﬂté(g'l%n{‘%lgﬁg’%g%nedul ed is greater than the quota for
the tinme slot, PR schedul er nodul e 224 schedul es a

request for the current tinme slot up to the quota at
ExageconBexappleschedul er 224 assigns an execution start

| AN ' slot for the periodic request,
Es,‘é’ryg%gwliw@ﬂ!i.lai?‘idé?@fi [1ing up the quota at step 608,

PR ROupieheittloaeqiid schedul es the renmining requests
for the next tine slot, x+1. The process |oops back
1 BALuPiGA IR § 158U4HE%t tine slot x+1 becones the

€45TeRpidd WRh 8r&fue¥s and to step 606 where a
determnation is nmade whether the nunber of remaining

requests is greater than the quota for (what is now)

h t, L | ot I
T o e A
fonexstutibeht 2 (IeFBYHISnd Misthn®S106@hE thel Rkt & rd RESIIOE O
the quota for the present tine slot, whereupon PR

@@ﬁ@éﬁﬂ #rt=15asthaidieaislpeis thenrtheyned leabbpccupied dinmer deortafter filling
56 ¢TRe SbPEs.

Referring now to Figure 7, methods for scheduling and executing data acquisition
requests are illustrated. Interface module 232 of PAM 204 receives a request and makes
a determination as to whether or not the request is a OSR. If the request is a OSR, the
request is passed to executor 234 for execution. If the request is not a OSR it is passed
to the scheduler 216 for scheduling. After scheduler 216 schedules the request, the

request is returned to executor 234 for execution.

A more detailed discussion of the execution is now given. Once a request has been
passed to executor 234 for execution, executor 234 waits for an execution. A

determination is made as to whether the time slot is early return or not. If the slot is an
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The schedul er al so provides the functionality for

checking for a |l east-occupied tine slot and

scheduling a PRin the | east-occupied tinme slot. 30

Assum ng each five-second tine slot can handle 16
requests, 11 In a first exanple: Tine slot t=0 is

al ready occupied with (i.e. t schedul er has al ready

schedul ed for execution in this time slot) 10

ealyuretire, theOSRs and MRS @rd caliculated. Hebrieadtul®ed OSRI/MBs is greater
ccupied, w 5.requests . t=15 is occupied wt

PG dRedir 14 0% R LETERT B 698 st BEROLE" at¥iblpe Pt

Batieddthicalulasi6h §bldse] rebm ot 18ss3B4n 50BCME Pr&ess IbBFd bdcR&o wait

time slot at t=5 is the | east occupi ed and schedul es

foexefafioPR for 10 execution on time slot t=5. In a

second exanple: t=0 occupied with 10 requests t=5
occupied with O request 15t =10 occupied with 8

Ifehgiesit slot Kliot earty ptard, mtyhidbtsare egleqed forlekeatibadOSRE and MRs
nodul e 224 receives 20 new PRs for scheduling, t he

e peieritigedgyer ERp et ctidetgrgpinalioads magds anto whatherithePSBy/MRs
[k hd [ j h

Far DO S iR MR T e PR 18 R AE R AR and the

sedocted requdst arccupdwetl. t i me slot after filling of tine

slot t=5. Referring nowto Figure 7, nethods for
schedul i ng and executing data acquisition requests

AiRidgd A id Bt SchedhRt 214, PRerciBEY fe 238ivell bYANM £Bdduler. The least-
receives a request and makes 25 a deternination as to

ofeapied timyr slpfds seanehed douanslrequests agsRRhedyled hesordinglgsThg process
' i ) to..execut or 234. for
BoBRIT AT oY ate s BBt e LB Rl e no fucrer

requests are left, before the process ends.

It will be appreciated that the invention has been described by way of example only and
that various modifications in detail may be made without departing from the spirit and
scope of the appended claims. It will also be appreciated that features of one aspect of
the invention may be presented in combination with features of another aspect of the

invention.
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to the schedul er 216 for scheduling. After schedul er

216 schedul es the request, the request is returned to
executor 234 for execution. 30 A nore detailed

di scussi on of the execution is now given. Once a

request has been passed to executor 234 for

execution, executor 234 waitsl¥or an execution. A
determnation is made as to whether the tinme slot is
ebAMSreturn or not. If the slot is an 12 early

return, the OSRs and MRs are calculated. If the

calculated OSRs/MRs is greater than or equal to 50%

of t happandwifétdohedulias @ pdeit sl ditAdRuisitesh efestbRplahd asset
the bandw dth calculation yields a result of |ess
TRBFECEI504 SYStea. phcorlariasses sppaagsaedat systepa beingcgpfigured to
&ifhbhi-28 'Wiﬁl A ﬁ?lﬁ I?i@vi ¢ ersaI Riwd &%Fap ué Cglglbkl/&gg an execution
requests are selecte or execution; an are
poddeiconSadediesch&Rde thidgxioritiseddRiteadquisitionaequest iediperdence of
to %pethe the OSRs/MRs causes any PRs to becone new
%ﬁ@ﬂ‘q@‘ﬁég?nﬁﬁ@ﬂﬁR to be missed is set to an MR and

the selected request are executed. 10 Turning now to

t he schedul er 216, PR requests are received by the
2cheddpparatuT hecordiag to claig Upvieaeinitheescotion siodeaicdmdigured to

f St hedul ed dingly. .Th
s BEthe' SR 4t sbaon il FLohPaiRsY ped BEmeatptupof the
pitvbik. @ determi nation is made that no further

requests are left, before the process ends. 15 It w |
be appreciated that the invention has been descri bed

y wa QJ . Various . E_, Cans .
9. tetafl BRI A0 o b SRR SRR
apifigutedas dchedalepioditiséddatagppnatesh rel@dstiEin tinte btk landtss 0
$e appreci ated that features of one aspect of the

HGFEHRS B HMTEIPt Bt dRIUEY S Sk%nbi nat i on wi t h
features of another aspect of the 20 invention. 13
4. Apparatus according to claim 3, wherein the execution module is configured to
determine a first time slot is an early return time slot upon receipt of a return to a
transmitted data acquisition request within a pre-determined duration of the first time

slot.

5. Apparatus according to claim 3 or claim 4, wherein the execution module is
configured to schedule the prioritised data acquisition request in the early return time
slot in a batch of requests if a capacity of the batch of requests is greater than a pre-

determined percentage of a capacity of the first time slot.

6. Apparatus according to any of claims 3 to 4, wherein the execution module is
configured to schedule the prioritised data acquisition request in a second time slot if the
first time slot is not an early time slot or if the capacity of the batch of requests is not

greater than the pre-determined percentage of the capacity of the first time slot.
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CLAIM5 1. Apparatus for scheduling a prioritised data
acqui sition request of a plant asset nmanagenent

system the plant asset managenent system bei ng
configured to 5 conmunicate with a field device over a
networ k, the apparatus conprising an execution nodule
configured to schedul e the pridbritised data

acqui sition request in dependence of a condition of

he népparatus agcordipp o clains 6 agbereidi thgexegugdminoddle is configured to

in.th ' ) le. i fi dtqg. 10
SRR i EReaSlRE B e oBBihle SPL 6 Acsond g siptyvontd
eerenaases r@fued idmitd ecoidiMesiof. the network. 3.
Appar atus according to claim1 or claim2, wherein the
execution nodule is configured to schedule
B bhRss SRR RE MR L QN BPL Uit YBBuB i mmanc o

$dhp@uls ket misded rBppwat At Athirdeiaes slbtng to claim 3, wherein
the execution nodule is configured to determne a
first tinme slot is an early return tinme slot upon

ecei t ag St
2 equen PR AERENER L Qafhy 5. LRGSR b Sftc ARl Sldriired 1o
$chedule 2@ glovitisecbreqigrp ar éit batch of oxquestg furthec t@npaistnga re-

cl ai 4,.mh§rein the execution nodule is configured
fcgegtg]ﬁ%amsg f998ehri oriti sed data acquisition request

in the early return time slot in a batch of requests

if a capacity of the batch of requests is greater than
H.pr eApp&atgepeqonding ¢ prer presedingeclaim, avheegia thetapparhituss fierther

LN AT T T —

maihé gorseddt® schedule the prioritised data

acqui sitiaon request in a second tine slot if the )

firstIgeRHEnghethea pygnbesef gherpeyiogicfataacgpisgionjrequeis is greater

[ hateh. of requests is not 30 greater

?ﬁgﬁﬁPﬁ%fg{%ﬁgg?ggﬁ?ﬂéd percent age of the capacity of

t he fiorsshedulapermidat datd dcquiditiohppqueatstis thacfior timaglot m fill the

claim6, wherein the execution nodule is configured to
LPMf'ne if scheduling of the prioritised data

r equegtscheiuld R fedddi®dath Bqui@tdirequests in a second time slot.

11.  Apparatus for scheduling data acquisition requests of a plant asset management
system, the apparatus comprising a scheduler module configured to schedule the data
acquisition requests in time slots, wherein the scheduler module is further configured to:
dete.rmine whether a number of the data acquisition requests is greater than a
quota for a first time slot;
to schedule requests in the first time slot up to the quota; and

to schedule remaining requests in a second time slot.

12. Apparatus according to claim 10 or claim 11, wherein the scheduler module is

configured to assign an execution start time within a time slot to a periodic request.
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cause a m ssed request fromthe second tine slot. 5 8.
Apparatus according to claim7, wherein the execution
nodul e is configured to schedule the m ssed request
inathirdtime slot. 9. Apparatus according to claim

5, wherein the execution nodule is configured to

schedul e the prioritised requEst in the batch of

requests further conprising a re 10 schedul ed ni ssed
ﬂéqueé@pmmwwa@@pémgtwsnwmbnmumd@tod2dm¢hgnemﬁghwgtodemnnmea

e a atus, further. rises a .. .
Bl pe i R RRE P4 el tenBion 3oEH B PrSuipntherein.
acqui sition requests in time slots and to: 15
det erm ne whet her a nunber of the periodic data
dtqui dipparets ferigheduding siatgraéaméuﬂon Teuasts ofa plaat dsset management

E}ésgezlléls tfé sl%k o[he ap?art%{: prlFlBe ralsc efdc hg %%Cﬁél?e ch)lflllgtsggEel(i?o
aadmmﬁe 8 Med@dcaprea MMdHldSthopﬁjhbmdmg Ol Ra@ibitich fef @t for
requests in a second tine slot. 20 11. Apparatus for
eXasBURN thakpitiat a acqui sition requests of a plant asset
managenent system the apparatus conprising a
schedul er nodul e configured to schedul e the data

a%.qui aimetbod oémhe&llmgi apridritBed dah sc;qui\ﬁmnefeqwdn ef a plant asset
schedul er nodule is further conflgured to: éern1ne

MABgr NG SYSIfL APe BIANGa33et JANESIRT &%t?m&ﬁm.gé:aa gyred fo

erﬁﬁ\hﬁircalte%fh @ﬁel@@le%é@b@etf Dhet@ofk f&tméthg@c&h?ﬁsm%&hedulmg the
schedul e requests in the first time slot up

puentised datd acqusisioh exiues in depeindemng of egoedition phthe rebeakd
time slot. 12. Apparatus according to claim10 or
claim11l, wherein the scheduler nodule is 30

conf i auh&tlod of ansdd gairprﬁ%ﬁ‘@éﬂ HAR a&duidifior tedBestof BpMnfasset
time slot to a periodic request. 15 13. Apparatus

%e%ﬁemeﬁgsw?naw%fhe@u)a@rﬁ%ls b anyofigiaings fr toHS

configured to determne a |east-occupied tinme slot

for scheduling a data acquisition request for
tkecuAimethddef ssheduling data acquisition requests of a plant asset management

system, comprising scheduling the data acquisition requests in time slots, and further
comprising:

determining whether a number of the data acquisition requests is greater than a
quota for a first time slot;

scheduling requests in the first time slot to fill the quota; and

scheduling any remaining requests in a second time slot.

18. A method of scheduling data acquisition requests of a plant asset management

system using the apparatus of any of claims 11 to 14.

19. A method for scheduling data acquisition requests of a plant asset management
system in time slots, comprising determining a least-occupied time slot for scheduling a

data acquisition request for execution therein.



14. Apparatus for scheduling data acquisition requests
of a plant asset managenent 5 systemin tine slots,

t he apparatus conprising a schedul er nodul e confi gured
to determne a |least-occupied tine slot for

schedul ing a data acquisition request for execution
therein. 15. A nethod of scheduling a prioritised data
acqui sition request of a plant asset 10 managenent

%Q/st efcotripetep pmgramemcrmmagtsh@non_wwr@nﬂ@abmg thereon or
GRRSPR eFsin PorerROR e PP LPHG T ebheespt sgmera o 1877

prlorltlsed data acqui sition request in dependence of
a condition of the network. 16. A nethod of scheduling
a prioritised data acquisition request of a plant
asset 15 managenent system using the apparatus of any
of clains 1 to 10. 17. A nethod of scheduling data
acqui sition requests of a plant asset nanagenent
system conprising scheduling the data acquisition
requests in tinme slots, and further conprising: 20
determ ni ng whet her a nunber of the data acquisition
requests is greater than a quota for a first tine

sl ot; scheduling requests in the first tine slot to
fill the quota; and scheduling any renaining requests
in a second tinme slot. 25 18. A method of scheduling
data acquisition requests of a plant asset nanagenent
system usi ng the apparatus of any of clains 11 to 14.
19. A nethod for scheduling data acquisition requests
of a plant asset managenent systemin tinme slots,
conprising determining a | east-occupied tine slot for
scheduling a 30 data acquisition request for
execution therein. 16 20. A conputer program product
conpri sing conmputer code stored thereon or enbedded
therein for executing the nethod of any one of clains
15 to 19. 5



