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A METHOD FOR AUTOVATED PROCESSI NG OF | NFORVATI ON

FIELD OF INVENTION 5 This invention relates to the

processing of information extracted fromfield

devices, in particular, the automation of the

process. BACKGROUND OF THE | NVENTION 10 In systens for

monitoring field devices in a Plant, nessages

gener af gl@TﬁB% lfc?ﬁ‘kufrbﬂlﬁ‘rEBepRcfélfééiNegiﬁ PORMATION

recei ved by a nessage acqui sition e In e pl ant

server. The plant server includes a database for
FIESD@F IRYENIT®ON | el d device information of the field

devi ces. The nessage acquisition nodule then extracts

the field device information fromthe incom ng
Thisndnvealipasretatad tohthe proeassing hvé infemesisarextridte thord efisidc devices, in
parficleRtfadtSh QOB ih@BrdcEQM the plant = 15 database. In

prior art message acquisition nodules, the field

device information is extracted fronlthe nmessages
BACGKGRoOUN® dEiTREmivENEON of extraction patterns. The

nmessages are in text format and the extraction

pattern is sinply a set of words which matches a part
In awtemhéorrm@éta@m fiefd dédviceh 20 Ridne, rhesshgesdgane@eed and sent from the
field BEvRIeB}d FH&en\/é:'d b)ﬂglnﬁ{%%jgi &qglgf%n HoaRdhil e an't %%rver Th? plant

constructed devel opers on t

senteh i éaﬁea%'ffm‘t Hegiie fi geViess'stogeation ohiiedeRitisvioss. The
medsage acqlesitioni mdduld thén SR ELthe el @éwdehﬁfoﬂ‘ﬁéil@h @romHing |r3com|ng

meésa%éﬁsgﬁoa{h%ﬁ Ig dJ%I tlhg rqegésté?rgrf%itg ewce r cg%{o?r]é?th)meféom the plant

ctlon
datzpepti ed to an alarn1nessage 104 to extract the field
device information. In Step 106, the nodule
determ nes whether the field device information has

In PHRIATt BIeBIa4E ASgtisition medules, thg figlddevice dnformatienis episaqtast from the
medsagan witheth¢p belp ofl4 Betios ekt%ﬁlﬁ'ﬂba&t@i’nst e rﬁé@sﬁ@stdr@ﬁh text format and

the téﬁ%e O]nlrgatterhgg ISIng/da 4e‘teo 0?8 \flhl Eﬁes a p%b(%%%_rgésnsalg_%g which
the fiplg deyice Ifﬁ@@aﬂ@fp@amddderdoﬁ mcml 9f @tiarnqoatqoeﬂructewm the module

devBi¥bdra6h tRNb ARl BSS kdo%vlé%!@g %thh\éh&&tlﬁd"ﬁmegéaﬁé ebrilaii 8 hiRicoded
of no field devicé information

'm°t§3%¥5?§8&EﬁtaS@ﬂdé%I the patterns have been applied

to the alarm nessage. In the latter case, the nodule

Fig qcﬂﬂé{rgg pﬁ’lgla t%cgésef‘o% 10(?)e\‘fltﬁee d tgfe&) rzgrcl?igﬁ % 2, In Step 102, a
od A Thaose QR

cont al rac
pattefnfip éP@'ef’ é‘? a@ plafme r"@ﬁﬁagel 1é)|4d° @ét\r@(‘é@@ fleE’a@QYlOﬁ Imfermtlwe\m Step

106f ﬂh@hd)ddl@\deféﬁniﬁaé/bvﬂah& thé%ﬁeu@ BV iCERRARRIoh AbEBLer é(traélg@qlf not,
s { ﬁe for 1ﬁ E %}% field d%VI

n Sp BT 2 GoX TEERUE o 58 Ty oS {op et abeien do et 2. the

moduigchbetis whetleuthe phatten éscthe sipovedn thg poewf ao, Stexi foreths, 108 and

112 are repeated for this next pattern. The extraction process is ended when the field device

information has ended or no field device information is extracted when all the patterns have

been applied to the alarm message. In the latter case, the module considers that no field

device information is contained in the message.

The extraction pattern differs for different field devices. Each time a new field device having a
new message format is added or the message format for an existing field device is modified,

the developers have to update the source code to include the corresponding new or modified
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_1_extraction pattern. The nodule has to be nodified

and rebuilt to include new or nodified patterns. This

is not productive and inefficient. Accordingly, there

is clearly a need for an inproved nethod of

performng the information extraction. 5 SUMVARY OF

THE I NVENTION This invention is a nmethod and system

t f.or extra n. to.redu

xRl BT R hIAE 48 BTl bRt B, ¥ ko BEUGE moaea
Pat@é@ﬁﬂﬁﬁt'? oAt produstie afxt)mﬁffltlemtsf\m@mm rﬂmrﬂ isoflearitea need for an
imdr6\Wea Mt of b&VRIRink SheanfBRiJReS cftRktigxt racting fiel d

device information froma field device nessage in a

system havi ng a pl ant database of field device

information. The nethod conprises the steps of
su b 8E el HiBhd devi ce messages into a pool of

tokens, constructing a pattern with all the tokens in

t he pool appl ying the constructed pattern 15 to

ThigXiveaoh |§ beﬁeﬂhdﬁeéﬁd(?@st'eﬂ\ff@l‘ AR thglth@ R 8L FESE&adRNn ¢ Ruce
ext, {F@ﬁt ed. d device informatjon. A

theéTéaé‘Sﬁ'y 'f@?&)fé’ai‘ ¢ ML Be MESSATREEIRIIN SOt r act i ng

field device information froma field device message

A fH1 ef"’?"b§aI ﬁ%ﬁrgf %Vh\y&tla'l meﬂ{'fs drggtﬁgd"%? e ac{uﬂoq,ef{e‘t‘jd (Sje %Ie(fr%ormatlon

i nf ormati on an a pOO
fromp gyfiglddevien megsagdn dte evig hadng 9 hlentgtatabgswf figlgiderire infrgmation.

The RetHol lothpelsasi e s@ssoa%émhlﬁ@ Qh@le@QJew@é meQYRRS iinto a pool of

constr atter
tok RS he o T e B b e i PR B el dtedpattern
to ¢>1trﬁsttfleﬁd éévicedieiprme@ion rifoor fet message, aamd tviedfying ssageed field device
inforRktichyi ng the first extracted field device

information. When the first extracted field device

information is correct, the nethod further includes

A sudfb:nﬂ)émlgdhfheat W%lsrakﬁétﬁﬁﬁ fbﬁ’éktﬁicﬂng/\ﬁd(hdm ifornik@bh B6M.a field
[ t I. uct

o nlatb i b A Sy SOT RN TRl 35 by b Qe Pt R0 B Bocep ot of

pattgrig fgrmdmfdolpas t'@'tennethmqmmrlspQCHe stegspif ytokegizinb ehe field device

meé@ﬁé&t I’n‘t@%%o“ Bf fok&sh cBﬁétr'ﬂ@ﬁr@) 5 Qafth r\ﬁ’fﬁt alftre &R if 'tﬁé gool

g/ ce infornation fromt nessaean verl
app, é@dﬁ%cwsgmefbeaﬁeebw.%m ﬁﬁ'ﬁtéﬂ'd dswcep\n@rr@?t@mfvm pEessage,
verifyirigethi Zirsi exshadgl fidd devies &mmwbmgvﬁem the eiedd @Ritacted field device

h ' he,
mfoIrQéﬁ%n' %%Brlr?c? th é:) rlhgttg\glé ?L@‘wgr’ nl aﬁg un@ﬁngft é {:%ngr t%c!(ﬁ%tatggv%th new
patqeti‘ad’ian e qqnetr@tagemtfe@ Wtﬂf oewetatten, torshrudtihg apliraid pattern

usirdath@PReSattb® Mtk BId Batlen FrHR tRXbEACAB ing the constructed unified
pattern to extract a second field device information from the message and verifying the

second field device information.
Preferably, the tokenizing step is done according to Treebank Tokenization.
Preferably, the step for verifying the extracted field device information further includes

loading the field device information from the plant database, to determine if the extracted

field device information is correct.



10

15

20

25

30

35

field device information is correct. 35 -2 Preferably,
in the first enbodinent, in the step for verifying the
extracted field device information, if the field
device information is verified to be not correct, the
pattern is reconstructed by stripping the unnecessary
tokens fromthe pool. 5 Preferably in the second

Pre?%gcﬁqﬁé ’flfgé {bﬁb&gl etnF R ftﬁ)% OI‘ Ierr}gnt heen 8xtfacEe|d dfleld device
inforaetiane ifi 1 diefradpviee nméormeiifqnf |sew|ertﬁ@d usre momotmrre@ctthe pétemn is
recBRdtLEEMbY §tr|ppﬁr%‘-"cﬁ@§ﬁ|{e€|§§s§@ tmén§¥r5r‘n% g the unnecessary
tokens fromthe pool. Préferably, the unifying step is
done by unifying t he tokens that are common to both
Prefdnably)éwthe 38coad @émbbdimpat} InahesteiStor Ivérlfyjmgeﬁe figbbytractel €leld device
nictfadol, RIS L8O DM WdMled 1§ ERRUeftoliOlnd Bliern is

et o ens use rab
rec?'l*ﬁé’“@é‘ébhﬁ”mmdm HRNPCesSAY t@"ﬁ’ésff@fmﬂfq Q,Oatl on step for
t he second extracted field device information, when
Piet?J ewcelnforrratjonh erléledto be not
P ec e”‘f B9 SIPIRAe by SNVEISRR 1o eRs R 3R CATmanyp Rgihtifenew
and@dwgti.ern with a different old pattern fromthe
pool Preferably, in the second enbodi nent, in the
1P for verifying the second extracted fleld 20
St"Hreare eEablyi HeatifdRg B8RP isrer yrretting & tregeald &e thentusitierof eammon
tokérs begigiukéed to be correct, the pattern is
reconstructed by unifying the unified pattern with a
different old pattern fromthe pool for reducing the
Prefepdtdyn sn the edcdnd entbedioents trr the tverifisatidnrstepnfot the rsecond extracted field

de\&@t?rqgr‘n{gﬁ&ﬁ ’whtenm fré\ﬁed&/fcg 6r§1aﬁor§|§§gr‘ﬁ%ﬁqf5e ft tc[)li?é‘ctt Itlﬁ]é;’pattern

device | ormation trom devi ce
is r?ﬁeggt&g@d by e Rt Eeriem Wit diferartalsradierndiomdne pory
fiel d device information, a database of pattern which
Prefl |n H}e d e{g{)]ré ?orggodi'aeéf? enteég%l v%gfrypngjﬁegﬁ%gog(g extracted field
devloempfgmmtlgn gthen aj'gaefldid)dewdesnfpm}aitlomis teokeEhts, beaco;frect the pattern is
rec&%@h&@d GPBh.%gWﬂQ wnmeé ‘Béttéf‘ﬁ’%"\ ra“&ﬁér@& S Bakd e rfer th& ool for

tg t okens and appl yi ng f const ruct ed
red\f)%"fg( ?F?k?'bs e tbe CensBYdOlevi ce i nformation. Finally,

a verification nodule for 30 verifying the extracted
n %ﬁ%@%&%ﬁ tlpur 2 5,:, g? naas'thre OC e Q%SQE rf'gll%g\'V F%é‘g orgteRgrom
a fiekke dpwpebrmegs@ge The system comprises a database containing field device
information, a database of pattern which are formed of tokens, a tokenization module for
tokenizing the message into a pool of tokens, a temporary storage for the pool of tokens, a
bootstrapping module for constructing a pattern from the pool of tokens and applying the
constructed pattern to extract field device information. Finally, a verification module for

verifying the extracted field device information.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a process diagram illustrating the prior art.
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Figure 2 is a process diagramillustrating the first
part of the preferred enbodinent. Figure 3 is a
process diagramillustrating the second part of the
preferred enbodinent. 5 Figure 4 is a diagram of the
system for the invention. DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT 10 Figure 2 is an illustration of
. . ventlon |ch s, a
e A AT L
froma field deV|ce message. The fleld devi ce
Fighr83G¢ aBlob&R diayrdnh Fﬁuéctr'a%djthg §é’doﬁ§ pRebiind PERFERLAOSNIREN.
mai nt enance information fromalarm nessages such as a
probl em cause. Step 202 applies a Tokeni zati on Mode
Figtre 4as & tiegrdm ofl éhel systemdasiagiaverfidn. | n t he Tokeni zati on
Model , a tokenizer 206 breaks up the nessage into 15
an out put pool of tokens 208. This can be done
differently at various levels by the different
DEBAICED IDESTRIEMON| GHOTI9E PREFERRES EMBUDIMERKEN up into
par agr aphs, sentences, words, syllables or phonenes.
In an exanple for extracting field device path
Figuraf2as e iliustratibn ohoriehmefeired dmb@imere ofrthesagetion?2 @hich is, a method
" Z | \
20, Y AEPLABAAALANE| i gl hASDL o9k A, v
infompnd'f tlpqﬂgglﬁs qvige | Rete infermatieny ey v@istenangg ifprmation from alarm

messh@eaticAnas anebbid, atise. ISte(s POL bdlies %ym@hﬁatﬁ)bl?\hct)dbﬁ to a field
0 okens
coviopgiogarech B oar LT R irok A FEdeyP e Resease o

an eupi trrel of takgna2¢EatThiercan be dand eiffgentlytad parids Idesfyrtebbifferent
algﬁ‘lth-m@ﬁ}éﬁ’zmﬁe X%‘)& eér‘?l?é ﬂ)rg Lﬁ) lﬁtgglallasggﬁ@ sglqgnc@ %r%ﬁ Iﬁlbﬁles or

t okeni zation is free o char s 'an accepta
Phopg)es- of accuracy in results, and is easy to

i mplenment. In Step 210, the pooI of tokens is input to

a Boot a Boo appi.ng. el a
N PoGEIPE a%b?%@acﬁo% (Zdﬁ\i‘ie B%tﬁs?ff’ﬂ@i‘ i{o'gatk‘? Z’?'If\:\(b %ﬁ'ﬁé message
flelétmylce%as‘ea@@cai@n@tanu{:med)kptazattlen motie) chbsen b3 GhanEakepigaiod (ibdel
is at Qor@xfhﬁ%t)l btekdns Shau ey big&eivcaf O5aBt Hothigt4and! Elaﬁ $Pspecial

extracted field device i nformation
Symgﬁ'aﬁueaaf d%a Veterdetnnd iBihaviaes!, the mooliqhdokgas rrﬁue%fheoﬁpec'a'

symivbid @lhjch are/eseful foe adrisoucting d phger? % Ibeastsp.t he
corresponding field device information which is using
it fromthe plant database. If the corresponding field
Preigeabiyc@ G8elank dokerizagien Isoarpier tof tie| sodet. Hidnisetokerizstient is free of

chafzdeeméi AN RaRAB | bﬂic@ﬁr{i%ﬁ ih Pdbults aR@ls a8 boFfplembit. St ep
, an error is retur during the verification and

a token is renoved fromthe pool. The -4 Steps 210
In Stapc2121t6e av@ of Lp@atiedputné alBobiseappiigmeeie!. i taé ostetvippig Model,

a béd?gtr%lb&ﬁé ln%gulé 315 g&ﬁgﬂct&g ptane?rn and applies the constructed pattern to the

message 204 to extract the field device information 214.

In Step 216, the extracted field device information 214 is applied to a Verification Model. In
the Verification Model, a verification module 218 loads the corresponding field device
information which is using it from the plant database. If the corresponding field device
information loading fails, the extracted field device path information is not correct. In Step

220, an error is returned during the verification and a token is removed from the pool. The
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extracted field device path information is correct, in
Step 222, the pattern learnt is stored in a database
of patterns. Step 224 deterni nes whet her a correct
field device path information has been found. If not,
the Steps 210 and 216 are repeated. Wth the above
automati on, the efficiency of extracting information

field.d d.th tiwvit f th dyl
stehE 200 sbEP26 A PRarBya. e Tiel BHE B I Pretha Tpany b e
extlagigd field idgviesepath mfdmyatipnug ¢dretthiz Sixp 222, thg petierh daans isi stored in a
daththie Q)@Fé‘tt@f%e sedp 22]40dert)é?ﬁﬂn%§ Oethbi a leSrrddt K8k ¥ie\tr E@Batﬁl nﬁormation
y lear nt pattern shares sonme comon tokens
{}lﬁ‘?ﬁ ouagilsaat. ﬁEe PlaPt &10RNd 280 agegRpRAfichg t he commn
tokens of two patterns, a nore generalised new
wn%’i {/]e é \A%rﬁgt%ﬁt tﬁg effJ?n?cg eﬁFaa%P r¥gte|rr1t13rma§|on P'?m fIF|8 gg\%{:egpaﬁg the

progwwtywﬁteynodslem@eelmes Ewe\rmtpra‘tetder n provi des a wi der

cover age on the extracting of the field device path

I| nfornpptjon, it i s advantageous to replace the
St"o?f?fa{aﬁﬁi thp Rters 'S5EH {eqensraliredviniRe pEdiing RpYeERTInithe datgbase of
pat@atsalids dikadf thaatat mawhs learhi ipattarh |shaidesirsbme rcommanoteieenks hath some

ems%t‘lé 'pgt'tegrpscﬁ¥ ggm!ﬁﬁhgﬁfétcbm%ofw to%eﬁj gfet%b Bgtt t % rr|1orr]ec genn?ﬁlse%new

optim I'Tzat1on o ata
patiget ib&fagied. Threngye Aaliesn iszabld ormateitielesges ivaich rateuectraqe@w two

orlglrfél h_)b@erﬁs p“é\l’lO&@pSﬁQ@’th@ n@\ﬁv\&a)t’tellneﬁiro(?lﬁeﬁﬁt WREN c@dthdeSon the

f t Int Uni f t
exiRgI Y e e SR By MEE e s PO IRgop b aPEcel e P two
pattéatsabl&se\eaw pattem irhéhendatabpad to€ patterhs IHtseerfuftheﬁ:ampmme the
efflcﬁirﬁzp’of trgglﬂ%tflefﬂnge\ﬁc!er Sastn%fgrrﬁa‘cl’or? eaq'!d Jp%m e%tlﬁ%%n of the

tern is not so generallze
dataReeBPERACHP the field device path infor rratl on is
conprised. In an exarrpl e threshold, one pattern has to

BBk S Pt o Bawe T T penot pvivlea retgpas s

inpuitirde a tUniicatiow Mrafet & the Uﬁﬁca‘tea(MDGel Stexbéo_ﬁ ohl_éessodeeixg;tldig pattern
in tHendaab%Qe |tr¥ thg ngﬂbgt%? EFn wae ME%{BE r%t%g' &t lé%PMe tBr%sI’?oId is set

second Boot strap
to eggiye dhat Hispinigd mﬁ%rn Is %ptsse@sﬁ%ralﬁseﬁfﬁt #mﬁcwgcm@‘dm fiel dovice
patt mfwm:ﬁtlmﬁ§cao&}ndmldfxf Ilrezﬁh e@&ﬁpte&ﬁﬂésw oa@ Qétteﬂ%éshS consist of at least
ted unified patt
vo SRR 04 B BEndf Plap P ceB 28, T Balo FrofEss miis B gicinen pavern
reaghtes fjvestokenstidngtrext ract ed fi el d device path information
314is applied to a Verification Mddel. 1In the
ification Mdel, a verification nodule 318 | oads
In Sftf»‘%ﬁao dB% i9a18baS%F ofr PRYRINS S Y AeecqidaProteyapripm Model| fn this
secbrite BeatbtrappingdMbdet| 8l sdestdCBodtaiaBpihd st 8 2N coristri®d a unified
oo SRy Sl oA L ph e A5 TR B e o
devige ppigdnfordatigs3302, 310

In Step 316, the extracted field device path information 314 is applied to a Verification Model.
In the Verification Model, a verification module 318 loads field device information from the
plant database. If the extracted field device path information is not correct, in Step 320, an
error is returned during the verification and the unified pattern is not stored. Steps 302, 310

and 316 are repeated for the newly learnt pattern 304 with the next existing pattern in the

-5-
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and 316 are repeated for the newy |learnt pattern 304

Wth the next existing pattern in the .5. database. If

the extracted field device path information is

correct, in Step 322, the unified pattern is unified

with the next existing pattern in the database. The

Steps 302, 310 and 316 are repeated until Step 324
dat%)%tsg rblglhreg %(3’\5/%&} B%r% He\glcr:]eegaqﬁ(llr%('alm%%rp Fs‘tctﬁﬁr%cﬂsla é}%% ??r, r%he unified
pattgrnd's ypitiett with the next @xnatmgaiaasre imthe piatabeeenih@ai@ps 802, 31¢/@nd 316
are a@ﬁatb%runﬁn@t@@ﬁ@@%terrﬁln@s ﬂhaﬁlﬁ%é QRistiry @attﬁﬂétlﬁ me%base have

illTustrated 1 n Fi ¥s em | ncludes database
pocp BRI o 8 PRI S S PRSP HierAtPBTT o BANSBRLD. of

patterns 404 which are forned of tokens. Messages

In )Ie{ gﬁqtﬁér}gg @%\éhtc?r% i \?e(?ma{ s e{ %U%Ha#n 4&{<(ﬂu§t£?efi-r9 ifsenh Zﬁitelsggtem

énera
inclydes| damba%%ﬂ%@mt%mm ﬂﬁiq‘ede\rlw igforgatioengrtteesy oévaitsagem which
are 4dfhed THHQoRAG! MREsaboK @B ﬁe$d Ué\ﬁ’déts 408t fe %pﬁ@%t@ﬁﬁ@@&le{ﬂ&atlon

412 for cons a tern fromthe
modiie B 40185 2ot it e PIAAELpch 4 (RSPRE febstored in
temeartaryastbrage He&0. fTheI mbotl ef/ tokenspiatifiput nfi® mnBdatsiappiddi®odule 412 for

con? Flggszp g%'rrnlgorﬁ 'tfﬁl pgoldo‘?\(dkgﬁs %t%glg@é g"er%kgtﬂ{&hf rpgmzrh Itqoeextract

Vi ce at abase 1S
the ‘f/é'ﬂlqer"é%lf’?tb r‘l”f%‘d’tw% The gofregpropding fig/d dgvigeheatiméormpion from the

flelcﬁdgvrc@‘ébtﬁdjafab@éeds Q)@Héd?lﬁtoﬂl@é ‘Vbriﬁ&ati@ﬁ Mo@@lb 4W%r $érW|hd\ﬂwettm the
ern

ct patter nt o
oxrpief 56 PR GRflcr SoBist SR ORI BregLrABTIELGPP gelegre of
pattefnsgé4.er al preferred enbodinents is intended to be
purely illustrative of the principles of the
_invention, rather than exhaustive thereof, and that
It isctp RRgedersieqd (hat itha fosreeingi descrinton phegveral Prafertasoyebodiments is

mteﬁhéd {o% dubely hl@st@é’tfve o #RcibRabf IHa8nRINESE rﬂ&théﬂﬁ%‘%k&ﬂstlve
intended to be |imted other than expressly set

thefieeﬁ taﬁd ithat changep @F‘ﬂ Fitfiatigne wal bﬁsappager\y\éo #105¢ friHed in the art, and
thatiE [pesbehOihventibh aE hotnatehd & @ BEeNhitR! dtRérohambk@Bsdly &Nférh in
h %& eld d V|ce message in a system having a plant
© FAPYPEASE' Y field device information, conprising the
steps of: 5 (a) tokenizing the field device nessages
into a pool of tokens; (b) constructing a pattern
with all the tokens in the pool; (c) applying the
constructed pattern to extract field device
information fromthe
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field device nessage; and (d) verifying the extracted
field device information. 10 2. A nethod for
extracting field device information froma field

devi ce nessage in a system having a plant database of
field device informati on and a pool of patterns
formed of tokens, conprising the steps of : (a)

wel nizing the field device nessages into a pool of

tokens; 15 (b) constructing a pattern with all the
tokens in the pool; (c) applying the constructed

patAQﬁé’ﬂhddOfoBéitFa%ﬂﬂg fleld WEvide ﬁfo%é*loqq}()'n{-"g f*eﬂf&rv@tnl\eg@a eina
hhe ?-}éfi? F}I {%% he first extracte

f i e?yatea‘e\ﬂvwg alpﬁ‘gﬂ gaspAtf eddeg dFEMAtien, gompprisiag the steps of:

ext(@aact edkenizéigdheliteld dvice Ma3sagas intda pSol eDOKRET | Ej he

nmet fiod I structe

pat Zrn %Qst démg{?v;%at{ [h%%da%??%%lé%rﬁs{]%ﬁ%ghg a unified

patCer n P8lving thregprishivated patigritoortrad figldpdavice inforfation frére the

pool ; (gaemajépicyh{égsggaear@onst ructed unified pattern to

ext ct a information fromthe
nes g’oee(xﬂfg?/‘g?‘?q‘f%vﬁﬁ informaliognond fiel d device
infornatlon 3. Anethod as clained in claim1 or 2,

whex ‘?ﬁeﬁho‘dq‘&e&téhﬂ% f’|e}i Gélfl%ogfaﬁ%%h ri’r%mt erEQ%?Bg message in a

Tokeni zat i on as ¢
2, WREMehdyingrePlabtedntshgpe gEfisld grviep l”f?émét)anr%@taeéod o patterns

dewbmeedidﬂfouérfsat:érﬁmusfngrtrtef@épsidﬂc| udeS | oading the field
dev e i.nform eto

det@F mi A& |F'nglirée P‘J}é{ﬁ{eé{(??g’(?sﬁ%g %I%?/? 8’btP &rmation is
cor(pect .coBstruptingst pedtdrnagthcll shentekkenis iin the aboh 1, wher ei n

thecpst epphPihg Yl’%rdot\ytl'tﬂgzdtpggerﬁﬂ %’é{:}%dﬂrgt 8lad V,§95|n %ét%ﬂ Jrom

i nformation, the extracted fie eV|ce|n or na 'S
verifi ed" B8R0t correct, the patternis
r eqdnst wemylegl tr{ey.rgtektra@wdmgmtdaeic@mfwﬁ@tﬁﬁar y t okens from

wheebr n ey e MoBaRRT o b ReRa AL By Pt ette metnos

f| eI d d@thececludﬁsommug @mStl’l!dtﬁEl Hattermtwitbxiewpetterd; i el d
devpce icBAMUBRG Pihifled puRdrh iEiRG nb pRE:rR9hd one old pattern from the
pool;
(9) applying the constructed unified pattern to extract a second field device
information from the message; and

(h) verifying the second field device information.

3. A method as claimed in claim 1 or 2, wherein tokenizing is done according to
Treebank Tokenization.

4. A method as claimed in claim 1 or 2, wherein the step for verifying the extracted field
device information further includes loading the field device information from the plant

database to determine if the extracted field device information is correct.
5. A method as claimed in claim 1, wherein the step for verifying the extracted field
device information, the extracted field device information is verified to be not correct,

the pattern is reconstructed by stripping the unnecessary tokens from the pool.
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correct, the pattern is reconstructed by stripping the

unnecessary tokens fromthe 5 pool. 7. A nethod as

claimed in claim?2, wherein the unifying step is done

by unifying the tokens that are conmon to both the

new and old pattern. 10 8. A nethod as clained in

claim6, wherein the unifying step is done by setting

a threshold for the nunber of common tokens being

used. 9. A nethod as clained in claim2, wherein the

$ ef) Medhod\asrdaingedig claite 2 swhaneitl thexatardor \ifyingitied fitstetrace field
i nf ggvigat |ht@ﬁnat|5||‘ﬂeth§ Ql?é?réQtrﬁ%éof fd aglided ﬁ#o%%wlé? Gerified to be not
information is verif be 15 not correct, the

pat R Paé@ah&f?%ﬂs‘éwt%y%ﬁr'?wﬂ%@et%ee%mé&ke@% fiom the
Wi tpoch different old pattern fromthe pool. 10. A

met hod as clainmed in claim2, wherein the step for
verifying the second extracted field device

inf Braiqdaas, claifed deelaind2.esareie thedurfiyiey gtegdy dere by unifying the

| nf RreMmtthadBrd oniiInith be thehdMand 2@ fe@binect, the pattern
is reconstructed by unifying the unified pattern with

a different old pattern fromthe pool for reducing
t8h eA trodtieats asi sleithednint dieém o) néteraire theomifyibd . steh 18 ywhe royf satting a

ext t_rh%gm)lalfbrMeq',uqlbgre(}ficgrﬁmiomoqglgﬁaé.)ir%;h gﬁ oma field

devi ce nessage conpri sing: at abase
containing field device information; b) a database of

p)at A Gfdmoﬁcﬂsm%ﬂnéﬂ intcRi® 2S whérpinand Qgﬁﬂir 2N ﬁ’é‘th@%@éﬁr\% dxRicted

t
t erilt PPl R2end GudrEEid Sshdiompien s vertec o be
bootd tcpragnbi they pattedu Iseretamstraatenshyr wrdfying theanguapdtermwitir @ different

t hegpp@terPiorh Hesas, and 30 applying the constructed
pattern to extract field device information; and f) a

verification nodule for verifying the extracted field
devA erthodfaerciamhédoin .claim @, wherein the step for verifying the second extracted

field device information, the second extracted field device information is verified to be
correct, the pattern is reconstructed by unifying the unified pattern with a different old

pattern from the pool for reducing the tokens used in the construction.

11. A system for extracting field device information from a field device message
comprising:
a) a database containing field device information;
b) a database of pattern formed of tokens;
c) atokenization module for tokenizing the message into a pool of tokens;
d) atemporary storage for the poo! of tokens;
e) a bootstrapping module for constructing a pattern from the pool of tokens and
applying the constructed pattern to extract field device information; and

f) a verification module for verifying the extracted field device information.



