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A METHOD FOR RETRIEVING AND STORING DATA FROM FIELD
DEVICES 5 FIELD OF INVENTION This invention relates to a method of
retrieving data from field devices for monitoring purposes. 10
BACKGROUND OF THE INVENTION In the prior art as illustrated in Figure
1, a user monitors a field device by requesting for data from the field
devices, such as parameters and/or enumerated values, on a user interface.
TheABETHED EORRET RIE AN IANBISTORING @STA HRONBRIEED IDEXICES
process sends a 15 request to the server for the data. The server retrieves
the data for all the field devices from a desired source. The desired source
can be the field devices themselves or the device description files of the field
FIEEDIEFSINVENTDAN is likely to be of multiple parameters and/ or enumerated
values. When the server 20 retrieves the data from the desired source, each
arameter or enumerated value is retrieved one at a time until all parameters
T P BRI ES G SR Rofl] CEVIEH M Pt B0 oFh SR/ 578 ARimonorng
putlesdees where the data is stored with and without function blocks. An
example of the prior art process is illustrated in Figure 2. The process is
impl J source Manager (FIRM Client) 1, and is
B Iﬁ&%ﬁ?@@% é@\%@@%@@iRDD) 2, The RDD process communicates
with a Fieldbus Communication Server (FBCom) 5 via an external library

In kneoprvasrthe MREatclantgutbe FR(senmslitieyesitie deduded feltemygaer data
rpm, the fi iC Iv ' cription. Eile. 7
R O e
Thge YRS SVRTRERUER SO PVARIB UB M@ QSRS ST NS L EoBSE BESEgDRAIS @
relaR Topheteeak(HARE dateices) is illustrated in Figure 3. The process loops
through all the HART devices. For each field device, the server retrieves all
parameters from the desired source. For each retrieved parameter, a_check

The §8e s tHeyatelifing'R IRk Fetheidodryhtstdirihg JAdRtARIHRd \Masesired

soArsingle lenine Gelttcld weda ¢hizmsetyvies/edieadéy ttm desi¢ dilien fileroatbel fiedidsyices.

THOGHRS Eeikayes Parameies dayrPRENS alip wednitertdhe fialdedevisen Theserver
rocess flow ends when all parameters and any enumerated values are

re é‘?}{fﬁ/ﬁ? éstr% fgqmﬁgefé% I §\ﬁ8gr§e, each param%ter or enumerateg veﬁue is retrieved

one at a time until all parameters and/or enumerated values of field device are retrieved.

There are field devices where the data is stored with and without function blocks.

An example of the prior art process is illustrated in Figure 2. The process is implemented in
the Plant Resource Manager (PRM Client) 1, and is known as Read Device Details (RDD) 2,
The RDD process communicates with a Fieldous Communication Server (FBCom) 5 via an
external library known as the OPC Client 4. The FBCom retrieves the required field device
data from the field devices 6 themselves or from the Device Description File 7 of respective
field devices.

The process for retrieving data from field devices with data stored without function blocks,
such as those based on the HART protocol (HART devices) is illustrated in Figure 3. The
process loops through all the HART devices. For each field device, the server retrieves all
parameters from the desired source. For each retrieved parameter, a check is done to
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5 This method of data retrieval is time consuming and inefficient. There are

field devices with data stored with function blocks such as those based on the

Foundation Fieldbus protocol (FF devices). For FF devices, the process flow

is illustrated in 10 Figure 4. When retrieving data from the FF devices, this

process flow includes an additional loop for all function blocks to retrieve
dedeiEHnSdt AR dedieyke BRBAGHTIERACHHE R LS TA SIRGR ENHIRCETRS &AliP is
rebibthe eziciemabpilbgiessuioethedFaldeyite shis evavéesmadesiablayclbene nairdeved
frdﬁ‘?‘?ﬁetcﬁéﬁd%\%@eﬂ@e;{f@é@% iRsdheRia] g %&H&@J'@ﬁddgr‘@céﬁu%érated

MARY OF THE INVENTION According to a first embodiment of the

vajHGR AR FEITREPE [OBYBL IS hEMRSS of retrieving and storing field device

data, the data having a pre-defined identifier, including the steps of (a) 20

THRSRIIRE I Aataaha HRdiiRYIRANINMPLAFRHAEMENnerating a unique

identifier for the package, (c) transferring the generated identifier, (d)

comparing the transferred identifier with the pre-defined identifier. When the
Thesenpgriigid pesiskss iy slataistbredr aitbféunstioid diifiersdiffeas fnose thased on the
Fd@r{rﬁf@lﬁfmﬁél%ﬁﬁtﬂiﬁﬁad&q FFQiBﬂQefféJ fthg’f F FCJ}édk %ésth%eﬂ&@ée@é tﬂl@ﬂ%ﬂﬁd?(ﬂated in

the p acki e traps ackage, and starin acked.
P B A R ST R T IS Aol
logy frapk feneliatabioche o rgiHg o @@@Wﬁe@ﬂ%ﬁfﬂeﬁﬁ%ﬁtﬂi% anfathadme.

THevefelianngibaiaciosfanialsttisriqaossiastierdageessideverthe dadsiisble.
stored a function block. 30 A third aspect of the invention provides a method

of retrieving and storing data for a plurality of field devices where the data is
Tr&'@r@cﬁlﬁe&‘i’)m Féﬁ’tﬂ%iﬂfﬁ AR RIRBIRENE 'F%Uﬁ}‘\ah%fp‘&?? amvua%é deMieifod for
retrieving data for field devices such as field devices where there is no

Smg&@{m@@ HeRYRQEIPRYG data. 2 A fifth aspect provides a method for

retrieving data for field devices with data organised in a function block where
there is no pre-defined identifier for the data. 5 A sixth aspect provides a
Aqrethugltéor fiettievionyidetat [orttieldveetice $heniehsdatvideganiseitiad af nelieslitg and

st&fﬁ@"ﬁ%ﬁ@ﬂeﬂ@&‘&%ﬁé{hﬁ@Jﬁﬁrﬁdﬁﬁ@ :Pfﬁedé‘éffh%@ idemtifigr fouidhs t’#é‘sl@p% of (
con%embodl |nvent|on 8$wdei method for a pjura lft%/ of fiel

PERURARS Sl | éﬁl?@h Sviﬁ% CER GRS SR P HT I ?Jr%( ”‘e

pagkage, dontipasieuingtide generated identifier, (d) comparing the transferred identifier with
the pre-defined identifier. When the comparison result shows that the transferred identifier

differs from the pre-defined identifier, the method further includes the steps of transferring
the package, unpacking the transferred package, and storing the unpacked data and the
transferred identifier. If the identifiers are the same, there is no transfer of data.

According to a second aspect of the invention, a method for retrieving data for a field device
such as FF devices where the data is stored a function block.

A third aspect of the invention provides a method of retrieving and storing data for a plurality
of field devices where the data is stored in a plurality of function blocks.

A fourth aspect provides a method for retrieving data for field devices such as field devices
where there is no pre-defined identifier for the data.
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10 and repeating the all the previous steps until identifiers generated for all
the field devices have been compared with the predefined identifiers. In a
third embodiment, the method further including the steps of compressing the
package prior to generating the identifier, and decompressing the package
prior to the step of storing 15 the unpacked data. A fourth embodiment of the
invention provides a method for a plurality of field devices, including the
A stepsspéagnpiessian oo packagdeprigrdnpendsdidgvibesidantidies, dagalsg in a
Ul BRAR GHIID Beb Q%‘H&?‘}&Hgﬁéé’d%%rﬁ?@}%f {paYSHEP, decompressing the
package after the 20 transfer of the package, and repeating all the previous
steps until all identifiers generated for all the field devices have been
A siathpapedtitivitles predetdddricendifiegsdalhostednidtodowith éattbodiansatsin a
pIhREfirEhaRRAgbaKS WreMdra ok sreaenkinaixifierrRstalthe
invention. 25 In the above embodiments, the data includes parameters and/
or enumerated values. BRIEF DESCRIPTION OF THE DRAWING 30 Figure
In ikasordeampptiones Hovinvettieprimvies Riguethodilfasteapbsadity etdieigld@fices,
fu@rﬁbmﬁm@jﬂiﬂﬁ%ﬂeﬁétbﬁlw&h@fﬂwafﬁﬁ&@ﬁneﬁi%&ﬂlﬁeu||dﬁUrai@$h@ RERGRE B9 Btep
L HART He it e RIeT AR e lhoaler B pTaresS MO R Ruices
PR tha prlor%rt &ugure ih'ustra 258 prdCesSiowTor a first
haé‘?n'b?ﬁﬂr‘?@ﬁ%‘?ﬁw‘é'hﬁlea@rﬁééf'@ﬁ%@nikf/éfﬁion. 5 Figure 6 illustrates a
process flow for a second embodiment of the first aspect of the invention.

In &QMFS Ll Fﬁéﬁ rr%‘éﬁw ‘Sﬁ\ﬁg?r&I@M@tﬁ@gﬁgy%?%%gcon#&"&tﬂ?enggﬁage

the invention. ure llustrates a process ora
pr@ﬁiﬁcﬂ%@@w&ftﬂﬁ’e’qm@%sﬁ@@td@Fﬂﬁ%orﬁﬁ?é’rﬂlg}‘? magfAeePriRidadnesigp of storing
thepopeskdioyattor a fourth embodiment of the third aspect of the 15 invention.
Figure 10 illustrates an example of an implementation of the current

invention, , . . . , .
A fourth embodiment of the invention provides a method for a plurality of field devices,

including the steps of compressing the package prior to generating the identifier, locating the
predetermined identifier prior to the comparison step, decompressing the package after the
transfer of the package, and repeating all the previous steps until all identifiers generated for
all the field devices have been compared with the predefined identifiers.

The second to fourth embodiments of the first aspect are provided for the second to sixth
aspects of the invention.

In the above embodiments, the data includes parameters and/ or enumerated values.
BRIEF DESCRIPTION OF THE DRAWING

Figure 1 illustrates a process flow in the prior art.

Figure 2 illustrates an example of an implementation of the prior art process.

Figure 3 illustrates a process flow for a HART device in the prior art.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 20 The

invention relates to a method for retrieving data from a device description file

of at least one field device or from the field device itself. In the present

invention, data from a field device is previously stored with a unique

identifier. In the first embodiment of the invention, there is provided a method

for retrieving and storing field device data from a device 25 description file of
Figufieldildevised grecieddidevica irsetfevideeimeshobesllustrated in Figure 5

including the following steps (a) packing the data of the field device into a

pre-determined package, (5) generating an identifier for the package, (c)
FigiR rdlG TP RS dRRARES 8 B0STRR IRt spra) e B vl

comparing the transferred identifier with the stored identifier. In a comparison
FigaRuIE Whishaghows,iBat dbeidFansier ad ddratiinh SBRteRe S R3S ct of the
__identifier, the package is not transferred. If the transferred identifier differs
NYPOHPthe stored identifier, the method further includes the steps of

transferring the package, unpacking the transferred package, and storing the
Figlreacikigstdaia-and dsansttyied ddeniiemibothe dieor deleriingsb ipeatirnnidiifon.

pre-determined location may be a database or user interface. The previously

stored data and the corresponding identifier are updated to the transferred
Figiziga 84145 3RS BFIRTOCPRE YA darvalsapradeapheciBasct destbirdrspratebihe
ing@fgieim memory, cache of a system when the invention is implemented.

When data retrieval from more than one device is desired, a second

.embodiment of the 5 invention provides a method for retrieving and storing
Figiengy 8e‘UH§ér%F§§a?rcﬁ’rﬁ?‘%ﬁ%gdf&)’l’cg’rdés@i‘ﬁﬂoﬁ”ﬁ@g'&eﬂﬁeoﬁéﬂfd kespepigof the
invaetibod as illustrated in Figure 6 including the following steps (a) packing the

data of a field device into a pre-determined package, (b) generating an

.identifier for the package, (c? tra,nsferringt the generated identifier to a pre-
FighteHhilst Ay 25 € BERIRAT 1) TRIEHRG R ENB GURPEIINLE if8htifier of the

field device 10 since there is more than one identifier,one identifier is stored
DEMKILES BEShiRH KOO e phelFisnias eiMbeRTMRERRY the transferred

identifier with the located stored identifier. In a comparison result which

shows that the transferred identifier matches the stored identifier, the
Theaiokefioisrelatesdn sfanetioRd ffon cetrignisfe deld fremtifide diffsiestrintiothélerireideast

orideRiifigbviteednadivdhsI bR dacislasdnerstepsyréJeansiesriich tparkAg8 field
ARSI e, aSIey oA o Rrckaden And SHHBS0HRBERGH SR Rebrion,
there is provided a method for retrieving and storing field device data from a device
description file of a field device or the field device itself. The method as illustrated in Figure 5
including the following steps (a) packing the data of the field device into a pre-determined
package, (b) generating an identifier for the package, (c) transferring the generated identifier
to a pre-determined storage location, (d) comparing the transferred identifier with the stored
identifier. In a comparison result which shows that the transferred identifier matches the
stored identifier, the package is not transferred. If the transferred identifier differs from the
stored identifier, the method further includes the steps of transferring the package, unpacking
the transferred package, and storing the unpacked data and transferred identifier in the pre-
determined location. This pre-determined location may be a database or user interface. The

previously stored data and the corresponding identifier are updated to the transferred data
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location. This pre-determined location may be a database or user interface.
The previously stored data and the corresponding identifier are updated to
that of the transferred data and identifier. In addition, there is a step for
detecting a subsequent field device, after the step (e). If a subsequent field
device is detected, the steps (a) to (e) are repeated for said 20 subsequent
a”l‘i’elaeﬂéﬁﬁéeT@%h%ﬁ‘V\%é’ DR R[S FHNAASISIPTROR RIATRCA PEiRAEGBEMONY,
cadatcofar gy dietd wiesticadsnvione e aniviesiéamdritean transferring each parameter
and/or enumerated value individually. Hence, the step of packing the data
E‘?ﬂ r to transferring is implemented. In addition, the file size of an identifier is

CHAGNRIS PR ET 9 hRE BRRICRYS REeSTRE thrReeaRe PIBRdimgR! fidhe
inveltiifigragdep po seetttode e hrétriivioty aingd sstarngt diekandévice matac fatredtival device

de%B ﬁUﬁﬁul@@BPMﬁ%%@&%@ Wil DﬁéiﬂH&E%thwgﬁeEhﬁ“Ff@[?e t@ﬁrgct'iﬁ%g the
ve tne eflicie retrieva € package
oSBT FHETNRE Ol B BRI R P P Rt By
gensesalirgeanofiethidigeiveinpetiespuip dsesigong thengeneratsdditaeiifietie a pre-
del?@ﬂﬂmf%@ei%aﬁ&ﬁ @@W&ﬁ@%éhﬁeﬂﬁﬂsﬁg%r@a@mmémf tiensEadridice
tﬁnta%eousl V., this steg ﬂ S to re€ (f? the fle S t(%f Qataatgp ; h
S"%ans ofr SRR % uc%rs%%' e takan °re§ rvé'sourcés%eee ea for °a°

f'e&aéﬁvﬂﬁﬁné@ér@qmréﬁfmlﬁl%m"ﬂﬁ@@%ﬁdd@%tﬂﬁﬁpﬁé@s@é [e8ie® pargchigienyiisnnn a

coihsathisd embodtTeRéhalieteachdreasrRirdbasesieminuined metaprta identifier,
thg?é%@%{ae%sﬁ&%rﬂﬁ%rp&g EREPRRANRAI dﬁéﬁﬂﬁ'é}gd 9915 %%RPH%%%Y & Wi,
ratio t ta has been compressed prior to aging an

th?r&%?@ﬁlwgthﬂﬁé“ﬁ‘&fél%?etﬁ%ét%%aoférﬁi”ﬁ%l@d% 308 WBRSHIRg the transferred
padkagen pressindnd\ fauihpaokeddiate e arddsiertbe ideikitvet im thre thieddetermined

o EMRPHME Bl YetEHMEG o) &%%Mé?@%rfl?égr%w&‘césﬂ\lé%Fé’\‘}%%sly

in Figure 7. In this embodiment, when the comparison result shows that the

StQPER SRIAGAIIBRMATERRLRT RS (lRtHtRE At HRSH B OF 116 TRsisiRTsd fiasa and
identfibodrfdbidiom chede ssthessie looddEtdtting subedpeniidietdiddtice vadier the step

(e)Vhen sBsuehaeruRakligddice vicadr aateaird s1hss PrgVie Ue SIaRSHERL MR 8aid

ted unfil th tifiers for all the field d been transferred.
S e TDATER VA ERUE RAEIF: wanstenred dentfer

differs from the pre-defined identifier, the method includes the same steps as
Trihéherthird padragdinentand hesdldiinaalsteor@idalesiing Man transferring each

parameter and/or enumerated value individually. Hence, the step of packing the data prior to
transferring is implemented. In addition, the file size of an identifier is much smaller than that
for a packaged data. The time taken to transfer the identifier as opposed to each individual
parameter and/or enumerated value and even that of packaged data will be much shorter.
Therefore, the steps (b) to (e) improve the efficiency of the data retrieval. The packaged data
is not transferred if the identifiers compared are identical. This helps to save the resources of
the server for other purposes.

In a third embodiment, the method further includes compressing the packaged data prior to
transferring. Advantageously, this step helps to reduce the file size of the data to be
transferred. This further reduces the time taken and resources needed for each transfer. In a
variation, the data is compressed prior to packaging.
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15 subsequent device. The previous steps (a) to (e) are repeated when a
subsequent device is detected. According to a second aspect of the
invention, there is provided a method for retrieving and storing data from a
field device. In this aspect, the data is organised in a function block and 20
the data from each function block is stored with a pre-defined identifier. An
example of a field device with such a data organisation is the FF device. The

In et hioiebieaiudeimting, sfepeati{aapsiekingibésdamoidie dunehian ddackplktiethe

daftiS'Hrﬂ?‘(&cﬁHB&%ﬁng%ﬁﬂﬁrn@)&ﬁF&@Jﬂ%@g%Hiﬂ’rée\)' ST ¥dNBia has been
package, (c) transferring the generated identifier and (d) comparing the
CoPRFRTRFALRr RIdAMRSkAAtPOAR prangtsinea e defsicorthedaniton before the
stafvloededenpiessimsferred identifier differs from the pre-defined identifier, the

method further includes the steps of transferring the package, unpacking the

ransferred package, and storing the unpacked data and the transferre
A PR SR A RGO s IR Rl o AU Gt drom
me@rihgndate fiiteld sofieke 36 déudtrateThie daewie drglmitisl amaqslimality when the
comﬁgﬁgah b?@h%%@ﬁ@é%é%_ﬁg@% ﬁh&ﬁ%&a rﬁ@éﬁ%&ﬁmﬂ:wt&at@@&%f igefined
. stored with a pre-defined identifier. The method. includes the st a
o B R e R WA SR e RS e . wren
a gebraqunng belshapuisederdriestrst the peRiRiseSiRPSt@NSPetping eheRRRiRAGEBthe
ideaifkfgnetignthielack, deitesating teerprardelingr Flentfierinthe tomtiamndioekul

pari sferrad. ifier.with tr -defi ' ifier
o LT ATl S ey Rl AL el
ingpdegehifett R Aims 2t HetHYd rIAPRYMRINLARS the e sapseffirgting a
sultreqatkageda dise pryvackintetsgdyan$ée medrpaekad eyraio Hruylthequapddeck is
@nd the transferred identifier, and detecting a subsequent function block,

as illustrated 5 in Figure 8. When a subsequent function block is detected,

the steps (a) to (e) are performed. In a fourth aspect of the invention, there is
Aquaodio th & isezitvat s toiciie (nestdistotivgedatarofidad a fiedthodlaceethietivig and

stéREghdnR ftaibRsBALas NN edaus X kaS \WithanyddentifigherkM Bk and
h mgethod md%%ﬁs the stE1 s, of (gg regrle ing dat irom.t e fg,eld evice, (f) fiold
Bl TheAR IVRE HRE o R IE 8,"(8)‘% IRePAHRY el RRIGETRLR fie
defieetvath sokhgedq@) oreanisiiiomig the Packsige. ahtetmeien draltastesdbatsfiens @)a)
padRiAgaks adhedr ans TP BRGRAS tHE) FERIBEIES iHRPE PerAgRia NSk Hefating a
un‘iﬁaurt]aslf Jrqﬁfljelrdfgpmlee E)é%k%&é?&:ﬁ%%%?rgn!qo&%tlggﬁe-lr-a %d identifier and (d) comparing
the transferred identifier with the pre-defined identifier of the function block. When the
transferred identifier differs from the pre-defined identifier, the method further includes the
steps of transferring the package, unpacking the transferred package, and storing the
unpacked data and the transferred identifier.

A third aspect of the invention provides a method for retrieving and storing data from a field
device. The data is organised in a plurality of function blocks in the field device and the data
from each function block is stored with a pre-defined identifier. The method includes the
steps of (a) packing the data of a function block of the field device into a package, (b)
generating a unique identifier for the package, (c) transferring the package of said function
block, (d) locating the pre-defined identifier of the function block and (e) comparing the
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predetermined location includes any database, GUI interface or any other
locations. Further, 15 the method includes the steps of (g) receiving a request
to retrieve data from a field device, (h) retrieving data from the field device,
(i) packing the retrieved data into a package, Q) generating a unique
identifier for package, (k) transferring the generated identifier, (I) comparing

raplargddnsrrdieiadferimeelinedidRnBlrngiShs dinsientirak A hmragieed
ideclemdifigiffdiffersnireaid heestereed ddieptifits:, the stepsotufthtencitidess the steps of

trRARHR 'ﬂ%tﬁgc%QgB geth QI:@: %@%H%@fg?ﬁe&r??z?ﬁ%gccordl to  Bifacked

storin e unpac e ata an rans ferred iden

datz 3ad: 1B A HTEH| dﬂ?@ﬁ@(e%&%?@xﬁ&%@aarﬁ@ﬁ%%ﬁﬂi FRBEME actta s tivigRted
in daitaurfeom Vel desubseaureateftinetidatdischrgadistedtiad, athensteps Hgckohgs are
pehRiRegn 25 previously stored with any identifier. The method includes the
steps of (a) retrieving data from the function block of the field device, (b)
packing the retrieved data into a package; (c) generating a unique identifier
Infafaithresieat ef diehievfmtictioth e tkpielidesafastimg doe regjaekiag@rtheterieg data
frcﬁ#ﬁ@i@&%ek quﬁiﬁbséﬁmpwmﬁézﬁér@ﬂ%@&@ﬁ&d l@gﬁo@oﬁiﬁ’(ﬁd | inGhihigentifier.
e t the tran ed identifier in a prede ed location.
B e A e T e B PR IR R Pl B e
rereqr@/edaatarﬁerﬁ @r@w@e\k@egﬁﬁ?r@tﬁe\mgn@eﬁa Kentfiere Rinbtomasteseof(d)
trdhedield drvigeki)packing fhedeideveshtiin islampaachage tdhgenemiingae,

%%%H {RETiar,{oL Bagk ’th(g) HADRISIHNG IR IR arBlesLIdaRHigT, S(F%Wﬂ The

com rlng tﬂre transgerre entl ler with IEFI‘IG reV|ous storegﬁﬂentlfl

prﬂ‘i‘@%ﬁ%r‘?@ﬂ“%ﬁﬁh&%|ﬁ@fé’?ﬂ8ﬁ@%ﬁ@§t’éf@‘&¢é§%ﬁf éf‘ytﬁg‘ﬁﬁé%ﬁ%td)ﬁﬁrtﬁ%her
théncletdes tndustapis@bieptransierdoging package dodatdewnpaakitngnthdield device,

}rPé?ﬁé‘%MS%Qécﬁé&etrénﬁeﬂ%%éh% LH%BQHB%H@?&?@%‘E’JtGEtérﬁﬁéfﬁrb%gkage

Identifier. A sixth aspect of the mventron is a method for retrievin Fﬁ and storing

geRstaliftgnd ajﬂ@l'rﬁedlé\ﬁ@éf'e% 01 RS ASe cEHEPBEIRI1BD I8 nHsEE SR dﬂﬁ‘%ﬁﬂ?f
cooffanietidime ti@okEe ireth @elgifiere vitid ttee peeigonglypstvial slgstie dfahe transferred

|demﬁ’f‘gefms'dﬁ&“f'%eT%rQbetﬂ@Htlmm@ﬁes Q?@p§t99§rféfr (%T@&%V{%sw&g the
from af nction blzﬁeko the field devrceh%&epackrant the retrieve 8ﬁlt%mto

paﬁ%%‘%%dg A A AL A BRI ThigRY CRGHR figd the
trapigpieckidgetifierd the generated identifier, () unpacking the transferred
package, (f) storing the unpacked data 10 and the transferred identifier in a

Ac% edeter mlnﬁghlocatlopb{qp] detecting a subsequent function block. If a .

%uer?t Biock is Vteencted e me o\él'qurtherr Pdes repea %nﬁ and

stQﬁ@g data from a field device, where the data is organised in a function block has not been
previously stored with any identifier. The method includes the steps of (a) retrieving data
from the function block of the field device, (b) packing the retrieved data into a package; (c)
generating a unique identifier for the package of the function block, (d) transferring the
package and the generated identifier, () unpacking the transferred package, (f) storing the
unpacked data and the transferred identifier in a predetermined location. Further, the method
includes the steps of (g) receiving a request to retrieve data from a field device, (h) retrieving
data from the function block of the field device, (i) packing the retrieved data into a package,
(j) generating a unique identifier for package, (k) transferring the generated identifier, (1)
comparing the transferred identifier with the previously stored identifier. When the
transferred identifier differs from the stored identifier, the method further includes the steps of
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steps (a) to (g) until data from all function blocks in the field device has been
retrieved. When data from all blocks has been retrieved, no subsequent
function block will be detected. 15 In this case, the method further includes
the following steps of (h) receiving a request to retrieve data from the field

device, (i) retrieving data from a function block of the field device in response
tr%@ﬁfﬂ@'?@qh*‘@stpﬁb‘i%%ﬁ@%e“ﬂﬁ?&‘%‘ﬂ% fORctiaRsHIEER orareaeidarevieeing the

unpapaekage;dkj trenenadiageal itkicifierdentifier for the package, (1) transferring
the package, (m) locating the stored identifier of the function block, (n)
comparing the transferred identifier with 20 the stored identifier of the function

A BERIBSRATERT the tRUFISHeRr SR MERR G HFEIS ARSI RAR I &R dig'd device.
In |Mrmcuhmememmbfgmheednnlaqb&sam stépeiafrtidocfeintigpthevipgnekddede is

SRSk H?%Fé%?ﬁé&qge‘ﬁﬁﬁ&a%e%m ﬁh@l&ﬂé@é}ﬁg%gél@ ) qdfABving
tra sferred |denthE k%?%getectln as bseq?%ent function bl

A3 JOBLALRARLRSS feE’e?' e, M PETERY HesetHs cciatséa&%a BAttfage:
(CJtmewaaltedajatmfm fdendifion lodke EBHeee (BB dransipkiegrdtbvwiackege and the
géﬁ@?ﬁéé%ﬁéﬂﬁ@f e(é’)bbhpiébm fHethaties ety FHREER, 0 fiwm@ﬂnﬁé@ked data

dr%w? Sftrgcge gen?];ae and |de [ﬁélrerrmr%g I(cj)lcsa ardzgci t%%F' ated tsh tuent function
rans erre ata an taffo IS saves va resour es su ﬁqa

bleglsr e wﬁww@yﬁf@ﬁﬁmﬁ%rﬁ elenebthesysibas itk ineudesirradtion the

stépdpiR@nied dhkersecand tetfovdideiaqpimentasng he vasatienswetthe
first aspect of the invention are provided for all the other second to sixth
aspects accordmg%ES The unique identifier in the above embodiments is a

Wheidajaltiem alltRle B one BRSSEIHSERES NtheHhseAtBRdHNgHeR Meriadl be detected.
In phikanaste rhamatboc further atelddeal tresfdi g xatappl e fofrihe teémianrequest to

refﬁé@@&%ﬂqﬁgn' Ha P éﬂ M'eQHS ”&#‘?é!ﬂé%ﬁ@tﬁgté%kﬂ%uﬁgnéﬁ’ B%@k tg’teﬂBEﬂQd device

process requests the FBCom for the data of a field device, the data are

I BEARARRI My ERHP S (WRERER V1986 & (L RETRTIBIAEE ObBsrisiE fvice ino a
packaEvdk) thendatinframrtigedislentdievioe tbe theckxeeicd) Dasdeptigrifipackige, (m)

Ioé'ﬁi RYiERRAGLERGR N RataRaskeek 34 %%Wtﬁ'@%gﬁé%ﬂ‘%tfé’éiﬁﬁférmth
h RfJnM client. %’E%re Databg E%sor 52 coglgrei %s tg ked datath

?osm e 9hd 42 HLHOR R ESIGR HRBR érf{om ©
prenisisty reteiede iteatdigra, theeopgtixd th@@@mh@% thtee hatgna/amér@ﬂsferrmg the
packaged data, unpacking the transferred package, storing the unpacked data and the
transferred identifier, and detecting a subsequent function block. If a subsequent function
block is detected, the steps (i) to (n) are repeated until the updated data for function blocks
have been transferred where necessary.

Preferably, in the fourth to sixth aspects of the invention, the previously stored data and
identifier are discarded or updated with the transferred data and identifier. This saves
valuable resources such as storage place or system memory, cache of a system where the

invention is implemented.

The second to fourth embodiments and the variations of the first aspect of the invention are
provided for all the other second to sixth aspects accordingly.
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the packed and/or compressed data. Upon receipt of the request, the FBCom
uses the Hash 15 Value Calculator 53 to calculate a hash value of the
packaged data which is transferred to the PRIM Client. The PRIM Client will
compare the transferred hash value with a previously stored or a predefined
hash value for the field device. If the transferred hash value differs from the
Theg pieiadiRNSidfdlortREe seaefimansds A batleathe PRIM will request for
the full packed and/or compressed data. The RDD process then proceeds to
in YRS URRE SbS IrARLe R AAR HSINg S DRR PEaRATRIE SR - dhihifRated
uses the Un-Packager 22 to unpack the data and store it in a PRIM
base. 25 9 We claim: 1. A method for retrieving and storing data from a
field device, the data having a pre-defined identifier, including the steps of 5

i i e e Y e
i R e ARSI PaL St AR A Trer ol a1 perdrctrs
angdansRmvingréated padiesgedtivafeividercaitherimBsfemadtiteasifiee ddfarkdmine field

de%f%é@idtiﬁﬁﬂjéﬂﬁél%'ﬁéﬁﬂﬁ%ieﬁirérl]?&ﬁléiﬂ%d%ﬁf@@ﬁfﬁrf@wﬁ%;[fmg ISH_éﬂé_@eF@l to

uppackaged data and sai rr entifier, 2. A metho retrievin

P A T D STl e DT R Pt o B esbes the

Paskectédindel TieiRtiFR ferrRNRYRClHES EpE G faFI8HERINg said data of a field
device into a package; (b) generating a unique identifier for said package;

r ing. [ ifigr;. (d) ' -defi identifi
B i%“&@o%%ﬁ%ﬁfé;ﬁg%%%n%iﬁﬁs%}a’eﬁra%%%ﬁ%é% R A Ve o
the RAKER RN RIS ATRE F8iA-WRER SRRt hETR FROYFaR MIRIEPRRICHRRS thatash
VaaddGaieutiedingsl todemdiilers theastetand foithergactagétiootiie stéghaé transferred to

the PRM Client.

\

The PRM Client will compare the transferred hash value with a previously stored or a
predefined hash value for the field device. If the transferred hash value differs from the
previously stored or the predefined hash value, the PRM will request for the full packed
and/or compressed data. The RDD process then proceeds to uncompress the transferred
data using the Date De-Compressor 21. It then uses the Un-Packager 22 to unpack the data
and store it in a PRM database.



10

15

20

25

30

1. fAe He(flr?o.\a G§

2. A method
pre-defined identifier, including the steps of

detecting a subsequent field device, performing the steps (a) to (e) when a
subsequent field device is 25 detected, wherein when said transferred
identifier differs from said pre-defined identifier, the method further including
the steps of transferring the packaged data; unpacking the transferred data;
30 storing the unpackaged data and said transferred identifier; and detecting

Wg dabitequent field device, performing the steps (a) to (€) when a subsequent

field device is detected. 10 3. A method for retrieving and storing data from a

1BRERMG HEGAMERA fofl O BURLBIRGK R BLLRIRNIRY Y B8 defined

pre-deflnedr ntifier, including the steps of (a) packing sai

ideniieloMEHIOdFE §I8PFIH device into a package; 5 (b) generating a unique

identihe mimksw dgiddktne; @l tiekdsfevivegnthe ganiergeéed identifier; (d)
compgyigadhadransified idsnibieforihsaidigsdefined identifier of said
function block; transferring said package when said transferred identifier
differSkBATS r@&iﬁﬁr@-@% Faait er; unpacking the transferred
packé&escinehstaring thesferpritkieotiiatavin daidioreraefsfedrigdritifetifier. 4. A
method for kpirguinaAit Parkag«ataiaonéeh Huidlirefdirld dRMiARS. difers from
data in eacr% %05 frie_l eﬂr(]e(\a/(ij;:lﬁeisﬁgf)l(ra anised in a function block, said data having
a pre-defineoaldgneti Ier Inc ucﬂng he steps of (a) packing said data of a
function bloERRECAITRIGedEdeteirRe dalgaeREge; (b) generating a unique
identifier forss@idpmekagacka)ipastesiagiheiaasreraedigansiier; 20 (d)
locating the pre-defined identifier of said function block of said device; (e)

comparin(T;) the transferred identifier with said pre-defined identifier of said
or retrieving and storing data from a plurality of field devices, the data having a

(a) packing said data of a field device into a package;
b) generating a unique identifier for said package;
c) transferring the generated identifier;

P

)
d) locating the pre-defined identifier of said field device;
e) comparing the transferred identifier with said pre-defined identifier,
wherein when said transferred identifier matches that of said pre-defined
identifier, the method further including the step of
detecting a subsequent field device,
performing the steps (a) to (e) when a subsequent field device is
detected,
wherein when said transferred identifier differs from said pre-defined identifier,
the method further including the steps of
transferring the packaged data;
unpacking the transferred data;
storing the unpackaged data and said transferred identifier; and
detecting a subsequent field device,
performing the steps (a) to (e) when a subsequent field device is
detected.

10
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function block; wherein when said transferred identifier matches that of said
pre-defined identifier, the method further including the step of 25 detecting a
subsequent field device, performing the steps (a) to (e) when a subsequent
field device is detected, wherein when said transferred identifier differs from
said pre-defined identifier, the method further including the steps of 30
transferring the packaged data; unpacking the transferred package; storing

3.thmmtmcm@taw/ia@dus@iddrags_deraefmbidwﬁﬁer oenide dgtie cting ia organised in a
R ARE IR A Yisa PR fPing SIens (Gl hen Arynsgauent fied

evice Is detected. 11 5.°A method for retrieving and Storing data from a field
devid@) PRPHABSRALTgRRE AT ACEpIRlefity GHIGHIEb AYIBE REC SHRIaRE:
havinyg)agere+definedinitertifientifieciiodisegothecktges of (a) packing said data of
% fungjqﬂaggpg,l%pé ﬁ%%é@%%%\‘%gm&a pﬁckage; (b) Oglgenerkating ea unique
identifier for saj ckage; (c) transferring the generate ckage; (d) _
ocatily FESTEHe o BRI RO o e £ 5 B dha=id
transferreaddtlembidskwith said pre-defined identifier of said function block;

transferring the pagkageeidgisawhaoeailirnsiardearhidentiieiodfaes Jifm from
said pre-defined ideeﬂgferr;_ C}Jer]:ni‘:?)zélgl%ngtrtfiwe(er_transferred package; 15 storing the
unpacked data and2aid frane erre((fidenfifier; and detecting a subsequent
function block, perfépafiietaedreapteres) Rrk?08: 8ilBsequent function block
is detected. 20 6. &onejhng fapdeiseding antlssiariagdiatadiasn@glurality of
field devices, the data is organised in a plurality of function blocks, said data

of each function block having a pre-

4. A method for retrieving and storing data from a plurality of field devices, the data in each
field device is organised in a function block, said data having a pre-defined identifier ,
including the steps of

(a) packing said data of a function block of a field device into a package;
(b) generating a unique identifier for said package;
(c) transferring the generated identifier;
(d) locating the pre-defined identifier of said function block of said device;
(e) comparing the transferred identifier with said pre-defined identifier of said
function block;
wherein when said transferred identifier matches that of said pre-defined
identifier, the method further including the step of
detecting a subsequent field device,
performing the steps (a) to (e) when a subsequent field device is
detected,
wherein when said transferred identifier differs from said pre-defined identifier,
the method further including the steps of
transferring the packaged data;
unpacking the transferred package;
storing the unpacked data and said transferred identifier; and
detecting a subsequent field device,
performing steps (a) to (e) when a subsequent field device is detected.

11
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defined identifier, including the steps of (a) packing said data of a function
block of a field device into a package; (b) generating a unique identifier for
said package; 25 (c) transferring the generated identifier; (d) locating the
pre-defined identifier of said function block; (e) comparing the transferred
identifier with said pre-defined identifier of said function block; wherein when
said transferred identifier matches that of said pre-defined 30 identifier, the
method further including the step of detecting a subsequent function block,
wherein when a subsequent function block is detected, performing the steps
(a) to (e), wherein when no subsequent function block is detected, 12 the

5. AJTRIPR B PRI MR the!QfiBg OrtediRRiA Jelcs ARMER R JRiR s GUsagised in a
plpelifpohingstioe bleps, (sgiduls navery a pubdelineeritiéieitedaceiiy detettpd 05

whergin yiaeh SalthEansiy RshideR itttk UiTedR HOMRRIEARf deingdge;
|dent|{|ﬁr, the method ,furthgr mcluillngtae stes)s of transferring the packaged
data;( Hﬂ%?&%ﬁlt.'a@tﬁeuwsH%f ﬁ@@eﬂ ek ﬂ P 98’ the unpacked data and said

transferreenileritifichecganeldadenackiraga subsequent function block, wherein
whend sshasaguenpitiaetinedalreidsdsiasiadncperforsping the steps (a) to

(e), wherein when no subseguent function black is detect the method .
o L T Wog DS RS LR e EGiqgo el of sl
performift)@ieNdees: (a) to (e) when a subsequent field device is detected.

transferring the packaged data when said transferred identifier differs
from said pre-defined identifier;
unpacking the transferred package;
storing the unpacked data and said transferred identifier; and
detecting a subsequent function block,
performing steps (a) to (e) when a subsequent function block is
detected.

6. A method for retrieving and storing data from a plurality of field devices, the data is
organised in a plurality of function blocks, said data of each function block having a pre-
defined identifier, including the steps of

(a) packing said data of a function block of a field device into a package;
b) generating a unique identifier for said package;
c) transferring the generated identifier;

P

)
d) locating the pre-defined identifier of said function block;
e) comparing the transferred identifier with said pre-defined identifier of said
function block;
wherein when said transferred identifier matches that of said pre-defined
identifier, the method further including the step of
detecting a subsequent function block,
wherein when a subsequent function block is detected,
performing the steps (a) to (e),
wherein when no subsequent function block is detected,

12
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7. A method for retrieving and storing data from a field device including the
steps of 20 (a) retrieving data from said field device; (b) packing the retrieved
data into a package; (c) generating a unique identifier for said package; (d)
transferring said package and the generated identifier; (e) unpacking the
transferred package; 25 (f) storing the unpacked data and the transferred
identifier in a predéfér leEdre/igRealRRIRRCA request to retrieve data
from said field device;décirigie\sings eqiani e sriddield device; (i) packing
said retrieved data mtq a p?;%'ﬁ@ﬂﬁihé%@? §§5§f@5|?% RIS 'é"“ﬁ&B@S&J%t field
package; (k) transferring the generated identifier; (I) comparing the
transferred identifier with tE¥&ECRIERERer: transferring the packaged data
when sawhtnaivsfenerdsaidritdiesfetitdrglérdiffersaiftestdred iskdtdierddiBed identifier,
unpacking.SaigHsa RSB HSARRRKA IR g%glsgpring said unpacked data and

ifi dfo

j r retrieving and storing data from a

said transferred é%e_ntlfler. 8. A method
plurality of 388 W:%gﬁr‘? %dt Rlag steps of (a) retrieving data from a

field deviceu(tPppisiokitg transtsried pdaiageiinto a package; (c) generating a

unique idgngféﬁihf&hé%iﬁbaél%‘é@gﬁééﬁhd@eﬁ@iﬁﬁﬁ%‘ﬁ&%ﬂjﬁh@ﬁﬁl@gﬁ%ld the )
generated identifier; 10 (e) un ing the transferred package; (f) storing the
unpacked dg?geg\tﬁrgtﬁgﬂrz?l%%?gﬁ%? ”@%Hﬂﬁ%?@h a predetermined location; (g)
detecting a subsed¥egieierieieaisedspfeeBiiUntion Bletkissgirattdield device

is detected, 15 the metbaekfrgefcislpsiantpesiorming the steps (a) to (g),
wherein when no subsequent function block is detected,
the method further includes the step of
detecting a subsequent field device,
performing the steps (a) to (e) when a subsequent field
device is detected.

7. A method for retrieving and storing data from a field device including the steps of

(a) retrieving data from said field device;

(b) packing the retrieved data into a package;

(c) generating a unique identifier for said package;

(d) transferring said package and the generated identifier;

(e) unpacking the transferred package;

(f) storing the unpacked data and the transferred identifier in a predetermined
location;

g) receiving a request to retrieve data from said field device;

h) retrieving data from said field device;

J
k) transferring the generated identifier;

(

(

(i) packing said retrieved data into a package;
() generating a unique identifier for package;
(

(

I) comparing the transferred identifier with the stored identifier;
transferring the packaged data when said transferred identifier differs from
said stored identifier;

13
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8. fotoet
stapsosfequent field device is detected. 14 9. A method for retrieving and storing

wherein when a subsequent field device is not detected, the method further
including the following steps (h) receiving a request to retrieve data from said
plurality of field devices; 20 (i) retrieving data from a field device; (j) packing
the retrieved data into a package; (k) generating a unique identifier for
package; (I) transferring the generated identifier; (m) locating the stored
identifier of Y8RAHIENG SRIdiEBNSISTPY BBPKRLRIFGIhe transferred identifier with
said stored ideniifiesid tiapsdest ngithenpaskhpacsdatedwdenieaid transferred
identifier differs from said stored identifier; unpacking said transferred

package; storing said unpacked data and said transferred identifier; and 30
e e i o T I SR B AR T s ) d8Vig s ng the

data from ai iRl deMsentherdrigRiaanised in a function block, including the
steps, of (a) retrieving said data from said function block of said field device;
(b) pé@ké?émgﬁé éf?de&a?%tﬁ%oa 388: 5 (c) generating a unique
identifieroriresalidgpackinye ofstiigfiansaishpaliekie;(d) transferring said

packageransréhmgenrrpierbisteatidiete Gondniagidestite; transferred package;
) st%'xlg the Lfrqg%%kﬁgng%tr?e noelltpe t6r_ansferred identifier in a predetermined
location; fBa(%LS receiving a reqd%sct ffTetrieve data from said field device; (h)
retriein§terng MmUSRRFfeACH®R ABEKieE SEaasiRITGd ddeadiieli)ipaiRrRfetrRrmined

retrieveddgdatannto a package; (j) generating a unique identifier for package;
(g) detecting a subsequent field device,

wherein when a subsequent field device is detected,
the method further including performing the steps (a) to (g),

wherein when a subsequent field device is not detected,
the method further including the following steps

(h) receiving a request to retrieve data from said plurality of field
devices;

i) retrieving data from a field device;
)

J
k) generating a unique identifier for package;

packing the retrieved data into a package;

(
(
(
() transferring the generated identifier;
(m) locating the stored identifier of said field device;
(n) comparing the transferred identifier with said stored identifier;
transferring the packaged data when said transferred
identifier differs from said stored identifier;
unpacking said transferred package;
storing said unpacked data and said transferred identifier; and
detecting a subsequent field device,
performing the steps (i) to (n) when a subsequent field

device is detected.

14
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(k) transferring the generated identifier; 15 (I) comparing the transferred
identifier with said stored identifier; transferring the packaged data when said
transferred identifier differs from said stored identifier; unpacking said
transferred package; and storing said unpacked data and said transferred
identifier. 20 10. A method for retrieving and storing data from a plurality of

9. fid|elbOR Q" tREIRMR iANCatirifie| iR VIeR atdifitsEaviRea i cfth plegrsed in a
fumﬂhndmg:lthadtelp@ tida)agineving data from the function block of a field

devicej (EhBARSAd g R eAote bio baaskane 28 (Blaencratin o

unlque identifier for said package; (d) transferring said package’and the

genelhdRshEatn_ ey @’%BQ@HH@ Wf@ﬁerred package; (f) storing the
unpagiegedatatiagd tmtraitsigiiediod eaiifieackageeskddrmitiedblodation; 30

(9) desostinareihbssaysRk albAs ies,bfRInAUAERLA subseauent feld

device is detecte t e m?ta%%furt er including performing the steps (a) to

(9), \g\?ﬁe%‘?ﬁ%'ﬂgﬁ % LABYEHGR REfEi S Yevice is not detected, the method
furthéh irsttiidndher e fokotad gostepand Shid trensitriag ddeatjlirrsinoarqirigieéermined
data fromp&aighplurality of field devices; (i) retrieving data from the function

block qof a éleel\lltljnd%vrlge e@t PaCkPa tk&gtr trl%vgéjl d%a to a package; (k)
generating a umque Tdertifier for the pe ac l@trans‘ﬁérrlng the

genet@teatiguingrrata omoeidi ﬂ@@ﬁ@”&ﬂlﬂ‘é@ﬁf@ﬂﬁlﬁ%‘ﬂ @ruisRI function block of
said gpvieeki wempasieg theatraosieaedidentifier with said stored identifier

of sa'lﬁ g&ct}g{hglg%i JMQ?&S%%P@P gﬁglagg‘nsferred identifier matches that
of sal
(k) transferring the generated identifier;

(I) comparing the transferred identifier with said stored identifier;
transferring the packaged data when said transferred identifier differs from
said stored identifier;
unpacking said transferred package; and
storing said unpacked data and said transferred identifier.

10. A method for retrieving and storing data from a plurality of field devices, the data in each
field device organised in a function block, including the steps of

(a) retrieving data from the function block of a field device;
(b) packing the retrieved data into a package;
(c) generating a unique identifier for said package;
(d) transferring said package and the generated identifier;
(e) unpacking the transferred package;
(f) storing the unpacked data and the transferred identifier in a predetermined
location;
(g) detecting a subsequent field device,
wherein when a subsequent field device is detected,
the method further including performing the steps (a) to (g),
wherein when a subsequent field device is not detected,
the method further including the following steps

15
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10 identifier, the method further including the steps of detecting a subsequent
field device; and performing the steps (i) to (n) when a subsequent field
device is detected wherein when said transferred identifier differs from said
stored 15 identifier, the method further including the steps of transferring the
packaged data; unpacking the transferred package; storing the unpacked
data and said(PaffSRirfee adenrrrRiiodRticHe fRIAAYER SHBSYdabMofidRidNices:
20 performingiptepsidijirig dajaviloantiresubseausoikieid flelvicevisedetected. 11.

A method for (j?trFJ%% l_lggqﬂg é&ﬂg\,r& &g‘ img)na ﬁ?gﬁ%gevice, the data

organised in a’ plurality of function blocks, including the steps of 25 (a)
retrieving said' A5G AMHAUR IBROERSSIYRE Ak BRRsice; (b) packing the
retrieved datdintoaagierckadbe Engeriedatiengiteunique identifier for said

packaae: (?3] k@ﬂé&%fﬁr}@qéﬁ%ﬁ&lﬁla@gg@?&t%9@@@%@%%@3@5@4@&5;t
unpacking the transferred package; | storin unpacked data and the
ranaterren EHTRPHR B Le EHRAERS IOEaHGR, Y RO, QoD ey e
function blocKungterdifooiien a subsequent function block is detected, the

method further inghding RREOLRINGrHHEISIRIS IERIAIInakP NBERTBMARN Sored
subsequent functli errlmtpoc IS noﬁ%gt&cfd , tl?e meEHod furth?r including the

following steps (h recgal(iitnge am(reeques{t Sré ?Iggllg AtaTrom Said field device;

(i) retrieving data fRSEEITARcEisPAUERt HESHAE ieddaevice; 5 (j) packing said
data of a function blgekéerhsaidifieletelayioetinta)avinatkagisequent field device is
detected
wherein when said transferred identifier differs from said stored
identifier, the method further including the steps of
transferring the packaged data;
unpacking the transferred package;
storing the unpacked data and said transferred identifier; and
detecting a subsequent field device,
performing steps (i) to (n) when a subsequent field device is
detected.

11. A method for retrieving and storing data from a field device, the data organised in a
plurality of function blocks, including the steps of

(a) retrieving said data from a function block of said field device;
(b) packing the retrieved data into a package;
(c) generating a unique identifier for said package;
(d) transferring said package and the generated identifier;
(e) unpacking the transferred package;
(f) storing the unpacked data and the transferred identifier in a predetermined
location;
(g) detecting a subsequent function block,
wherein when a subsequent function block is detected,

the method further including performing the steps (a) to (g),
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(k) generating a unique identifier for said package; (I) transferring said
package; (m) locating the stored identifier of said function block; 10 (n)
comparing the transferred identifier with the stored identifier of said function
block, transferring the packaged data when said transferred identifier differs
from said stored identifier; unpacking the transferred package; 15 storing the

unpacked d¥he@HvEa @ré?%?éﬂi@d‘tiﬁﬁi%iﬂéib'&%'sd@féiﬁi?@eﬁssubsequent
function blocknhpeféatiou g tatepsc(ildtog(imevidiewiagstbpequent function block is

detected. 20 12. dy methorl o geleyiga and S'aLag Garaionna aally of

field devices, the data in eac device organised in a plurality of function

blocks, includingthe LSS M Mt RenP LSRR ERGPBYSE of a
field device; (b) @)amangngeaetrtmleobdataumooa éikage séi) deldedatiing énto a
unique identifier package 25 (d) transferring said package and the

generated identif ackin the tra sfe red pack (f) storing the
unpacked data a eb 9{‘%@2{ it?e'ﬂﬁﬂ %{ 5?&%?8%%‘%% location; ()

detecting a subséhd@ﬁ@ﬁ&‘lﬂﬁ&idl@@kk@wherem when a subsequent

function block is @gt@@geggt{m giethoddpithebinglddingtRarbpering the steps
(a) to (g), where f; when asulahsegrans fun tion Il?lock IS hot

detecting a subs uentiieled deV|ce w re?eihde /hen a g%@%qi?e%cﬁg elréi'a%rv?(f:esa'd
is detected, 17 th&eHetrierfurther including performing the steps (a) to (g),
wherein when a subseaIang fieddeerdgedsaatwieipctad ithesmesbogkiuiibediffers

including the followjag, §16P%1ored identifier;
unpacking the transferred package;
storing the unpacked data and said transferred identifier; and
detecting a subsequent function block,
performing steps (i) to (n) when a subsequent function block is
detected.

12. A method for retrieving and storing data from a plurality of field devices, the data in each
field device organised in a plurality of function blocks, including the steps of
(a) retrieving data from a function block of a field device;
(b) packing the retrieved data into a package;
(c) generating a unique identifier for said package;
(d) transferring said package and the generated identifier;
(e) unpacking the transferred package;
(f) storing the unpacked data and the transferred identifier in a predetermined
location;
(g) detecting a subsequent function block,
wherein when a subsequent function block is detected,
the method further including performing the steps (a) to (g),
wherein when a subsequent function block is not detected,
detecting a subsequent field device,
wherein when a subsequent field device is detected,
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(h) receiving a request to retrieve data from said plurality of field 5 devices;
(i) retrieving data from a function block of a field device; (j) packing the
retrieved data into a package; (k) generating a unique identifier for said
package; (I) transferring said package; 10 (m) locating the stored identifier of
said function block of said field device; (n) comparing the transferred

identifier with sailhe {BRPHBINIRE NS SBLPRIRTIPIBRSRISREEM @hen said
transferred ideniifieeimateiies shisdeojusaidielbostote isiderddiesidine method

further including pgr%qpotafn%@qﬂag équﬁﬂgwgfg{égéon block, wherein

when a subsequent function block is detected, performlng the stepsf% gn?
wherein when no s‘ﬂbé@ﬁﬂl@ﬂ@fﬁn@?&ﬁ%l&:ﬁg'ﬁﬁeﬁ% "IB SRR of tield

further includes the stepaekdetecting a subsequent field device; and

performing the steps (j4@.(hg Vtﬂﬁf‘sﬁh%rﬁ%ﬁ%’&%lﬁ@l@of%éﬁ?d&x%‘eded

wherein when sald ansferre identifier differs from said stored 25 |dent|f|er

the method furtherl cﬂ.?ﬁm gg?glr?é’eiﬁ ﬂérféorﬁrf)ﬁ?h%gﬁackaged data;
unpacking the tran@ff)eg@@ermmagenIgt@ndgrmerdnp@mﬁ@a@amand said
transferred identifiey; qms@e,qﬁgtgg‘gj@&klaggquent function block, 30 wherein

when gsubsequegurrgjlnctlon F)ck |§rg| ?Pér rfor@*ngﬁ he tl Od%ur |$m|eld

wherein when no equeﬂt unc ion bl ock IS detedted, The meth
includes the step of @€¥&&ing a subsequent field device; and
(n) comparing the transferred identifier with said stored identifier of

said function block;
wherein when said transferred identifier matches that of said
stored identifier, the method further including the step of
detecting a subsequent function block,
wherein when a subsequent function block is detected,
performing the steps (i) to (n),
wherein when no subsequent function block is detected,
the method further includes the step of
detecting a subsequent field device; and
performing the steps (i) to (n) when a subsequent field
device is detected,
wherein when said transferred identifier differs from said stored
identifier, the method further including the steps of
transferring the packaged data;
unpacking the transferred package;
storing the unpacked data and said transferred identifier; and
detecting a subsequent function block,
wherein when a subsequent function block is detected,
performing the steps (i) to (n),
wherein when no subsequent function block is detected,
the method further includes the step of
detecting a subsequent field device; and
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18 performing the steps (i) to (n) when a subsequent field device is detected.
13. A method for retrieving and storing data from one or more field devices,

the data having 5 a pre-defined identifier, including the steps of (a) packing
said data of a field device into a package; (b) generating a unique identifier

for said package; (c) transferring the generated identifier; (d) locating the
pre-defined identifier of said fielBr@EViEe; 11® $EPEJ AR tRaidTespegnt field
identifier with said pre-defined ddeiatifiegetdasein when said transferred
identifier matches that of said pre-defined identifier, the method further
including the step of detecting whether there is a subsequent field device,

13 8B o cLieaq A (e o el L Kt TPt URiEL de virsi dhsdatashaving
a peerdiafiatio iptndifimethddding tebseosiet field device is not detected, wherein

whquaﬁéém@m%ﬂgjgp&ifﬁgrﬂg@@ﬁﬁ%rh%jg( g-defined identifier, the
meth&g urther,lncludlr@thaesteftps of tr%%sferrln the packaged data;

unpa a%?ﬁﬁrﬁlu'g%aaHg Forgy EE&’ﬁa & the unpackaged data and
said tearisiesfedingehefienespidd déaadfizty whether there is a subsequent field

dE‘Vi%) W&fé@ﬁ@iﬂg é?@cféﬁl%@%ﬁ@f@)dﬂéﬁ?ﬂfﬂal@m@em field device is
dete t%\d terminatmg the merter(ljolgeia : .subﬁﬁggi%nt fie g{igggi&e is,not detected.
c

251 gAdr%rgﬂ%agas c gj}ﬂ%e IN"any ofthe prece |rnegj Aims Tart f'ee{’including

the step¥/BgreiBmyressinisdienpieciesyddphidieto Baighste phst gein saidingrerdefined
unique igesnifier, iae sadthderakageinaindidPtaesppressing said package prior

to said step chtéjéyﬁr?&@g%gp%gpeq%‘%r ﬁ# e%%}‘%b F&?d% g&hod as claimed in

any of the prece ams1to13fu ng the steps of
compressing s®EMANRGEBaiPH(301E Qb dEPERRING ddiel¢ dayirfRdsHetected,
package; and terminating the method if a subsequent field device is not detected,
wherein when said transferred identifier differs from said pre-defined identifier,
the method further including the steps of
transferring the packaged data;
unpackaging the transferred data; and
storing the unpackaged data and said transferred identifier; and
detecting whether there is a subsequent field device,
performing the steps (a) to (e) when a subsequent field device is
detected,
terminating the method if a subsequent field device is not detected.

14. A method as claimed in any of the preceding claims further including the steps of

compressing said package prior to said step of generating a unique identifier for said

package; and

decompressing said package prior to said step of unpacking the transferred data.

15. A method as claimed in any of the preceding claims 1 to 13 further including the steps of

compressing said package prior to said step of packing said data into a package; and
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19 decompressing said package after said step of unpacking the transferred
data. 16. A method as claimed in any of the preceding claims wherein the
data is retrieved from a 5 device description file of the field device. 17. A
method as claimed in any of the preceding claims including providing a
predetermined location for storing said data and said corresponding
identfRSCMRNasSINg FRitRGakag PR EaidHSieRPbYIRACk I B G atares Warein
said data includes parameters. 19. A method as claimed in any of the claims
1 to 18 wherein said data includes enumerated values. 15 20. A method as

claimed in claim 18 wherein said parameters further includes enumerated
16,4 jeetheg as claimed in any of the preceding claims wherein the data is retrieved from a

device description file of the field device.

17. A method as claimed in any of the preceding claims including providing a predetermined
location for storing said data and said corresponding identifier.

18. A method as claimed in any of the preceding claims wherein said data includes

parameters.

19. A method as claimed in any of the claims 1 to 18 wherein said data includes enumerated

values.

20. A method as claimed in claim18 wherein said parameters further includes enumerated

values.
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