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SYSTEM FOR MANAG NG | NFORMATI ON ON A REAL- TI ME

MONI TORI NG SYSTEM 5 FI ELD OF THE | NVENTI ON The
present invention relates to a system and net hod of
managi ng information in a rjeal-tine data in a
nmonitoring system 10 BACKGROUND OF THE | NVENTI ON

El ect roni nt.r ni S in
svsTEif FGRoMARBGLG: INFORIRITOR N RnaAL Tiug (Bzorine
systeMmachi nery, sensors or other control machi nery have

to be 15 nonitored and or controlled. In industries

where there are a nultitude of control devices that

need to be critically nonitored, it is inperative

that real -ti nitoring control systens are adopt ed.
FIE%Q@&%WY?%‘({EUSt rially avail abl e dedicated
el ectronic systens include the DCS (D stributed

Control Syste and the SCADA (Supervisory Control and,
Theppgent ARegTIaR F%’%Wf QA PR AN '@ﬁR‘SF’eOfﬂB A9, Imgiggdon in a
realSHBé 88® iRbendniBtegberised to nonitor plant or

i ndustry paraneters such as chem cal |evels or
concentrations, water levels and waste natter |evels
or concentrations. 25 The SCADA systemis a software
ositioned on top of hardware to which it is

BAGHEBOUNR OF THE INYENFIOMNabl e Logic Controller (PLC) or

ot her comrercially avail able hardware nodul es. Figure

1l illustrates the structure conmmonly adopted by the _
Eleatronioacondiol prsiedy sAre ionyuorthaises e raol"a%%%toéﬁﬁ‘ riggr §specially

whetd TP ABGLAD df M BaRriRgy Na&shwpd &r "Beed @8ntrdiOmachinery have to be
centralised database and transfers this information

monitaresugh t he i nput B"dutput driver 19, to the contsQtrolled.
network for data or information managenent as seen in

Figurel. Data received is usually segnentized into
in indinsssvpaRdhae arara mekisicol Pl oeYTRsaalacer iha gakioally

mor%@red, it is imperative that real-time monitoring control systems are adopted.

Presently, industrially available dedicated electronic systems include the DCS
(Distributed Control System) and the SCADA (Supervisory Control and Data
Acquisition) systems, which are popular. These systems are typically used to monitor
plant or industry parameters such as chemical levels or concentrations, water levels

and waste mafter levels or concentrations.

The SCADA system is a software positioned on top of hardware to which it is
interfaced, via Programmable Logic Controller (PLC) or other commercially available
hardware modules. Figure 1 illustrates the structure commonly adopted by the SCADA
or DCS system.

The control system gathers information from the hardware modules, to a centralised
database and transfers this information through the input / output driver 10, to the
control network for data or information management as seen in Figure1. Data received
is usually segmentized into various panels, for example, a historical data manager 20,
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2 which stores and manages trend information, a rea
time data manager 30 and a nessage manager 40, which
stores the data in nenory. The data is then presented
to a user through a Human chine Interface (HM) or
a G aphical User Interface (U ) via various panels.
These panels are nmanaged by a panel manager 50. The

whl%ﬁn&breé ARNAGRRg& hene |ﬁf0|:!ﬁ&[ont @ P vt ldm‘aomaaaganrﬁ(bwnd a

mani pul atin the GU dif
MESPAEGT rﬁﬁ@qgﬂﬁ %O, which 1sﬁge§]%§tq§$§ g\amewggyg a’f& rcfsg%éﬁﬁ%bpresgnted to
a L%b?‘{%@hwmmma@m&ﬂntertdc@r(diwaﬁela Graphigsl apiair tntpdanel (GUI)
63 and Ta contr ol roug panel 64. Each i ndivi dual

viaj Yarerswenes- pg‘%e pang| i gg@@gg@ 6Wga gap?in@ag%qr 50 The panel

mdrn3diVhifAl 2 dRkA 1P Ackdss- mfdﬁm@ﬁchﬁby aipldatingate GUI, to view the
data-point is identifiable at least a ti
differigg eane!h@f dnfemalion bﬁg’fhfoh'?%acﬁ’ Trese0a iEnelpy h%{ﬁ'rﬁ summary
paRAQN, Panehartens?, 'gﬁéptﬁ%arﬁ@%@ aPtl al dthebNgroue partdl €d. Baoh individual
time- stanp, each data point across the, va i,0US nel|
rﬁcgat i other

infermeatipn digse i €l§plaged 2 o SS 25 ANVEL P,

wordy/ 'e'é@rm HEALpoift MS@ént?ﬂblb!b b@ﬁﬂ”@aﬁt lem@%ﬁm tdme:atlm@adlme along
panel 62, to view o nts

tha/\ﬁm@rﬁcab %angfye@% Pa%%‘ J@F*t' Sd?‘%’bldéff’ B&ﬁ%ﬁ”ma&ﬂ” "'ﬁ‘gq‘lé‘ time--
- eddAVEME poiftCadtbeVitd @aMBust P@icidTaye halependstirafeshch other.
t e user will have to switch to the alarm sunmary
panel 61. This panel 61 displays any alarnms, which are
In %%anérﬁﬁéc!tdnngué}ﬁf%m%teg%@r il t{z;ﬁ@@M&éﬁéwltﬁle trhﬁid ﬁébk{DAzl to view

system™ Once acknow edged, i
thenatar paiels PG (e RS SRR lf?é@ @ Pafitt, lon the
Hr@F %w%kzélg td Oie!;vf‘eﬁamw t%?ﬁx%%( J45é @Hﬁ:drhécﬁﬁwe)ﬁsdr hen BSADA switch to

syst ens. ererore, r desires to

the RISER, IR BPOFS! VAR h O BRI ErR 2 S TP R RTenty
un%Bkﬁd&ﬁeﬂeefdmrémpéd/;nnﬁ@%A@jAf DCH systartl. Ohcd h@mat«:aadged the

nessage 1s not found there as to then
chegssr e HesEhE Bieriptoge2! MeSGs SBEHL PN o the
orbddiR® s noraRd tedi outhe espEm |y afien DCS systems.

troubl eshootl ng of particular nmachi nes are 25

required, as a user will have to first identify all
Tﬁelf'@fon%l AhER adider §&ids R EidckWnad parashiamgarnt & eveat, hethe to check

o RREIBTGOSUTBAN, PR 64 el (iheEHE EERAD B R gowN there, he
hésh%hlt’(rﬁlegp@hé@{ngh , thb Onis@fcd NResidgecharl 8d1e Tragllig yespecially time
consuming and tedious, especially when troubleshooting of particular machines are
required, as a user will have to first identify all the alarms due to a particular machine, in
both the alarm summary panel 61 and the historical message panel 60, and then
compare with the data points on the trend panel, to see the effect of the faulty machine

on the data points.

Also, when a user considers a particular data point to be of interest, he is unable to add
or input any comments onto the trend graph. To do this, a user will have to copy an
image of the trend graph and paste it on a document and manually add in any pertinent
comments. However, as can be appreciated, these comments must be accessed

independently of the panels, and will not be accessible by other users through the
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on the data points. 30 Also, when a user considers a
particul ar data point to be of interest, he is unable
to add or input any comments onto the trend graph. To
do this, a user will have t® copy an image of the
trend graph and paste it on a docunent and manual |y
add in any pertinent coments. However, as can be
SySi§flhr eci at ed, these comments nust be accessed
i ndependently of the panels, and will not be

FigLf6 <o Ry OIS ol Gh APOIRELER: HRATE: Yo (e gontrol

prodré@ind loMBhe QibF GIrt. TheogcaBtfeneht ey rdfoﬂheaﬂffenﬁlaﬂ @arameters

urenent val ues of t ifferin
coIJES GTeormeURs Phe oI abTs fodit SRt RIaRF CCI 851 gtner enginesring
conﬁ@rrétrg ahl teﬁ@mtbFéJ_é})e @epraszédwaé d@mp@ﬁ@rlh N@pacnbaedls ETS access
ors are alr a

at oints in s
cach RBR ) MOaREBee USSRt Aar TERIGATG PEe S, CaRgeap pan
to Méldishlays tiediliaghiy! derl byarfgik e@ihednth Q&@Sgyegﬁhom@@} of a

t bedlslaedlndJ r exa [
maW%‘H"@d&?’&t %‘P User ﬂ!"ﬁ?ﬂﬁ@?ﬁmﬂw&h%r@ﬁ@ pa’ﬂ‘% G%"étFO’ the plant
andMb lehsie thatkBéné dré nBRUt bPEoritlae( @@@E@Ir AARES lspé@ﬁcé@aﬁ [OLS) data

the plant 10 and to ensure that there are no, ou

f
pois AplPIo Her§Var oL SUBBEN PR PrIRERYE Bamonitored so

thatR@ly MachihRtfaGtaelay bOWEKRIY redtiNed & GHsISHABERA YpBAIEhS. threfore
al so have to be nonitored so that any machi ne faul

a usARVad BRIvECHRl SPP LY PIVEED oM s Raaesivptal el paipdpif t%‘ﬂ%’ which

is tddetel Sp&ificaly 38E mglrdslma\\m tr@sc@nsetr@rm |Sﬁrfﬁ%brtycbarféi 4Rd a
one panel to anoth er |ntermttently,

ch
Hfsi"é'él?'od‘ﬁ“%ﬁ%cr?ﬁ”@hl It hRlafEs SUMSEEPA H?é@' ﬂ‘o}ﬁﬂsartﬁ? current
ack&bﬂ@@gﬁéﬁ RANGh- r@&ﬂ/eﬂedl%farh'lssﬂ%\}v@@r Mpssadeis RRRBdwiedd®! or

Alarm Sunmary' panel shows the current acknow ed

ed
recoyergsh- W@cé\f‘é’f‘@&o'&l wilnge rsRisred, iodle Histgrial Message panel.

TheP&6iR01k5 €488FaRE to ERERVEH &dentr8 'a!%arﬂnﬂfélbWWh@!he%r hotlBe alarm
transferred to the 'Hi storical Message'

pan
hasieepefcsPeviprged asEcovRRts the Usdiewl héﬁe &haé"‘rﬁsﬁ radfisgigy both

the hA:ﬁrnQrsun(dr&r@t Bed 19Etonedl bsaabapiald AIVRRRNY which is laborious
acknow edged or recovered), the user will have to

andaccess and di spl ay bot hiiB® the ' Al arm Summary’ angonsuming.
"Historical Message' panels individually which is

| aborious and tine ,
It is an object of the invention tc ameliorate one or all of the above problems.

SUMMARY OF THE INVENTION

According to an aspect of the invention, there is provided a system for managing
information for a user on a real-time control programme said system including a base
layer for receiving and displaying real-time measurements of a first parameter said
real-time measurement displayed as data points along a time scale, each data point
tagged with at least a timestamp value of the time-scale, a subsequent layer for

receiving and displaying a data or information input by a user, wherein the system
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consumng. It is an object of the invention to
aneliorate one or all of the above problens. 25
SUMVARY OF THE | NVENTI ON According to an aspect of the
i nvention, there is provided 2 system f or managi ng
information for a user on a real-tine control
programe said systemincluding a base 30 layer for
furkERE Fotided ARk gbinspitaryto Mgk Bedta Valoe oneastinEmeation tf a data point
first parameter said real-time neasurenent displayed
of e Rpsea@¥56i nts along a tine scale, each data point
tagged with at |least a tinmestanp val ue of the
ti me-scal e, a subsequent |ayer for receiving and
di splaying a data or information input by a user,
P%@?@é@lyﬂthte steys iLetied inblutbd arlink nisforrdationagdnierdtorgiensioat puser 10
a al ue or _in i.nformtion to a data
cr%@ﬁ{rtheﬁfayﬁﬁé‘%téggﬁp@@,f fu'%eﬁ’%?rg]ﬁégl 'y, the system
further includes a link information generator to allow
a user to create further layers for the display of
further information. Preferably, the further
Prbféfr@dlmhbornrthmnw@aummmde;pee«uﬁ tymex iof kad drhses,osmad based

b 10 bas [ti-media b d
'miagg g?ﬁ%’{ ?%Oth%r@f‘@rrgﬁg'ﬁ ba?ﬁi'n??rﬁ%y?%:‘ o?erralt Iaonase

generator further includes an adaptor, to receive and
di splay the further information. 15 Still preferably,
the adaptor includes a text data adaptor, an audio

PREFMIPT the Aihki iNBERation toafigthaninchidbe rannadapiormed regeive and
field adaptor. 20 Preferably, the system further
d'Wﬁ%YW&éE%méPrI’”fH'K“%'ﬁBate generator to update the |ink

bet ween the data points of the base layer to the

measur enent data values or input information of the
subsequent | ayer. 25

Still preferably, the adaptor includes a text data adaptor, an audio adaptor, an image
adaptor and any other multi~-media field adaptor.

Preferably, the system further includes a link update generator to update the fink
between the data points of the base layer to the measurement data values or input

information of the subsequent layer.

According to another aspect of the invention, there is provided a method of linking and
adding subsequent layers of information on a real-time monitoring system, said system
having a real-time dispiay on a base layer including adding a subsequent layer to
receive data or information, forming a link between data or information received by the
subsequent layer to a base layer, configuring the subsequent layer to receive a multi-
media type of data or information, adding the subsequent layer to the base layer; and
displaying the layers using a display means.
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According to another aspect of the invention, there is

provi ded a nmethod of |inking and addi ng subsequent

| ayers of information on a real-time nonitoring

system said system having3a real-tine display on a

base | ayer including adding a subsequent |ayer to

| information, formng a |ink between

DESr&i'{igJﬂng ?ﬁ%‘rﬁn&%%n recei ved by the 30 subsequent

| ayer to a base | ayer, configuring the subsequent

| aye receive a ti - [ a :
i orfi¥olabrbremi Heh e REE ek thfasteoty sheRliments, of the
invehitrewill banigscribesidyayanof exampleagrey, svithsiefegeracedo $ipd agcompanying
draTEANS, ‘g rlQESCRI PTION OF FIGURES In order that the
WP MY 3R i ght be nore ful Iy understood, embodinents

of the invention wll be described by way of exanple

only, with reference to the acconpanying 5 draw ngs,

in which: Figure 1 shows an enbodi nment of the prior
Figudg 1 shéwgan embosineams obithblpdiokartti agr am of the features of

. th resent invention:; 10 Figure 3 sho t he l.inking
FiguR 4 SBOFE & Bipck AU B 2RI Qe RPRTUIeEoT | nic
FiguBahpas fiife lirkingumebnglstin itind farmiedf iadinkafenarasarp®elnkentata point

| ayer, .to speci fic dat oi,nt of . se | [ ,
or apftf broReBert REF pscatidhiT bR s er e BRB el SEh brse v
Figur@ BArsiaivé gre Biman Mdseguelifacedayrere tre iaformatigesf eFsusequent

4B shows the base | ayer and the subsequent |ayer of
layef |5NJ@98nt i nvention; 15 Figure 5 shows a preferred
Figues B Ghome theddastheyes ahtl way subsbquesit lyer of thé besskntrikvention;

informati on generator and the adaptors; Figure 6

illustrates how a text input is linked by the Iink
Figur® & Ghows aQieferae katbotimetl oFingottware sthewse af fisdink drtfammation

illustratin he met hod of |inking and addi ng
gengrggggaggpﬁa&,p §Jérs of information according to the

i nvention; Figure 7B shows a flow chart illustrating

h r f the link_ infaqr [.Qn. . ;
Figutre% ilﬁjsggteeg ‘?10\9\/ a ttexte inptljtqs llﬁked%yqﬁetj !irﬂ(nln%?r%gﬂoant g:(])ern’erator;

Figure 7A shows a flow chart illustrating the method of linking and adding subsequent

layers of information according {o the invention;
Figure 7B shows a flow chart illustrating the process of the link information generator;

Figure 8 explains how a user can add a comment on the trend panel,

Figure 9 explains how an alarm message can be linked to the trend panel;

Figure 10 illustrates how a user can add operation history information onto the trend
panel;

Figure 11 explains how to make a new piece of link information as the deviation trigger;;
and

Figure 12 shows the block diagram of an embodiment of the present invention.
The attached drawings are not necessarily drawn to scale.
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25 Figure 8 explains how a user can add a conment on
the trend panel; Figure 9 explains how an al arm
message can be |inked to the trend panel; Figure 10
illustrates how a user can add operation history
information onto the trend ganel; 30 Figure 11
explains how to nake a new piece of link information
as the deviation trigger;; and Figure 12 shows the
bl ock di agram of an embodi ment of the present
i nvention. The attached draw ngs are not necessarily
DETANVED DE STRIPTLON OBETHE INVEIDHSGRI PTI ON OF THE
I NVENTI ON 5 Reference will now be nmade in detail to
the preferred enbodi ments of the invention, exanples
Reffreidtl @i rwe bé Inhadst inadetail tontherm'e%cr@%d rqmbgdirnq\ta ke jention,

exgrgglggref %5;% A gpuﬁﬁ% o 2{92 e a%@cﬁnﬂ)e{m%é'dpdqv\aﬁise il preferred

I on 1 n roa
endBARENtd of tHie Beertitnodienssit inten@ad ttdn ém:tomenavqntlon He its broadest

inventjon is  intended t coVv er
asprRfditpi Bags GAYO am}e ?qu?(}ap%n(i E{ra 'rﬂféh %r??s mt"?ndé’d to cover
altgﬂnlgah\ke@, hﬁ@uﬁ%@tidristarﬂmhum@lwtsopdalcd)fmambe ﬂnvue!ntil\ro‘lhwa@e spirit and
sccp;.%;%: Hygnfgpg}eaaﬁ g Ce% %?'p%g)ﬂecﬁ:#lat i rrﬁgr@drg |ﬁlﬂ?e following
defﬁdgﬁﬁg%ipﬂ@eﬁﬂd the @mtﬁ;tjmnérss aumesets dpecifit detanis;a@eaet fqrﬂil in order

rovj de an un of nt enbodi ments.

to PF'PV @WW@%?‘H@P%%BS %ﬁﬁgt, Oéiﬂ{]g'itrgn "data" is used

to (rjefer to the measurenent values 15 and ot her data
In SforRSRINSReg S 15 i s EQ9 (LR fheifiRad Peron: values
anW' dthert d1Ra tied ," shat &ceivéd &otrethm é‘ngnfeterin@tcomhﬁls apd meriters. The

el TR, e TG TRbhE L DR P b L ZHRBRE  paron
talkdh T@&nééwa?léltnﬁmhumdr?mpmpdcw a uveal -ibderendentt pbithe input from
o Bl S PRSI e ey i1 v o, ot o
presented in independent panels, and presented to a

TH%?r}ryppl ng hlgs quErﬁ” a %al-%mdel g&ltrgyprggrawg oPthE'%QEﬂﬁéV&Q_hlmﬁe real-
time control programme of the existing art, data is presented in independent panels,
and presented to a user, in the form of a display through a Human-Machine Interface
(HMI). In a realtime control programme, data is received from a multitude of
engineering controls and monitors, and received by individual panels and displayed in
individual layer of the control programme. What this means is, each type of data
received from the engineering controls and monitors, are pre-determined by an
algorithm to be received by panels relevant to the data point or value. For example,
data relating to the manufacturing process, is received by a trend panel and displayed
in a base layer, and data relating to the machine alarms, is received by an alarm
summary panel and displayed on a subsequent layer. This data is usually presented to
a user using a display means along a time-scale. In the present invention, the display
means is in the form of a HMI. Each data point or value received from the engineering
controls or monitors, are tagged with a unique time stamp, which serves as an identifier

of the data point or value. The identifier may further include a pen-number, which
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(HM). In areal-tinme control programme, data is
received froma nultitude of engineering controls and
nonitors, and received by individual panels and

di spl ayed in 25 individual |7ayer of the control
prograrme VWhat this neans is, each type of data

d h
senvgf &€ gh LR TBUehS 3REY HDE FRER e onadpllat ek gy hes
its qranehigus ddientidyirig peninombdat Ehepeford, emchvddiaigoirfabtained will be
at ati f

cispfay80 B B/ 8BH) 5" B SpleNels. SR SG Pagruund i R mber
of eh@ydata palhdord\aatitaa r%sad:! ionghd mehmrmm(elaclm daal m]zn‘rﬂs thies gsspiayed
onragSEGisEBaamn e werorare iRk gBRet e bR B ne
Hun@anugachinesintegfage dr siM|ayharefars wakomgusar tflewe{tm:gﬂaeh dlsplayed on
ne W3 P 5P BB 5, 10 B o REBREb S B
eacth bgtagagit beRdlid pas tOOWN he-samponi tors, are tagged Wi th

a unique tine stanp, which serves as an identifier of

the data point or value. The identifier may further
i ncl ude a pen-nunber, which 7 serves as an additi onal

|f|erfor achl Eac ayer or. graph aon the
Fiousy SLDRIED ST BaRL UG B TRANLI Py G-I g fo1a user
on aTrl’e@rﬁﬁ@l’centrcﬁMgrdmm mae rﬁyst@:lattﬁmlmmi an inbutbrﬁeard; 201, &y eitbw a
redeermng phs or | aye nﬂ_
USG%@&%F%JY%@ rBEfing rﬁgha Hafb 8F da ffoé'&@ﬂg‘aﬁ?%[‘gp%ﬂ plsgyr monitors.
Theylﬁlelmﬂon aalsewbimst&eyén mata@rz?em(ﬂm allquoé ;myserh ® add on a
en onoj O .Qn the specift.li ,
subgelp@pt FYeT S s e et 1 e St Ra gk R ROl Gispiay. The
subsdHIBAL {Mﬁ@hn@@ rebbios fc@t‘ee oblinfiiMatior heathef ey &May\l\bfetheaert{ﬁrﬁeenng
VI ews

ed he. H t
conis & BIGATS: S oUgH B Seey L TamAUG Yl Ha ol e pu e data
or 1rﬁérﬂRﬂlon aé‘cel@@cih ah %ub%éqﬂjtﬁnpléye’rab lﬂﬁarhi&ﬁ(edt@slr@g/\ﬂ Imklng means
ure 2 shows

22"8%“%5’61‘90"%? P g BH O e O 7 Shbeaet b gof,data or

infofn@ation! AR stmrembn pleomearmmpiayame (SR @Mdisplaly uslesnsarz30, and
i nput means 200 8 al | ow user to receive

ProV‘%PM*bW?HWﬁ user, or data from engi neering
controls or nonitors. The i nvention also includes a
yer generatin 2109{3(&,0 allow a user to add on

Eacafq%uel%g@qu&?nt'%nwér)e B8SHREAH™M: nf or mat i on, to the

existing real-time control display. The

Input means

As explained, information may be obtained, from a user’s input. As seen in Fig 3, the
input means 200 is in the form of an input apparatus for example a keyboard 201 that is
linked to an appropriate adaptor. For example, when a user wishes to add a particular
comment to a particular layer, his input is in the form of textual information. The user
inputs his text information using the keyboard 201, which is channelled to a text adaptor
202, so that the particular layer may receive and display the input text information.
Similarly, when a user wishes fo add on an image to a particular data point for example,
an image of a faulty machine, the user inputs the image, which will be channelled to an
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subsequent |ayer may receive data or information

ei ther by way of the engineering controls or

nmonitors, or through a user's information input via an

i nput nmeans. The data or information received in each

subsequent | ayer is then Ilnﬁed using a |inking neans

220, to link data points froma base |ayer of data, to
|m§ge9léB§;ﬁ@NQG$ sayert aobaldiatllar myeQ@nii rdoeiveraaricodispaite graphical

Information i s then spl.ayed a di splay neans
mfmtloaﬁaawwlﬁié’@t%m%‘p% ”?CH %X%I 240. Each

feature of the i nvent| on will be described in turn.
| nput neans As i nf or nat,i.on ,
Anfe@mpée pisa parel d,w?lﬁy wi arggxéq,g a ddog pn?%cupa‘? c%pe} @6 Hﬁg shown

in ARARS4R00 is in the formof an input apparatus for
exanpl e a keyboard 201 that is Ilinked to an

appropriate adaptor. For exanple, when a user w shes
Lag,grg@qe@t,aarmém ar 30 cooment to a particular |ayer,

his input is in the formof textual information. The

user inputs his text information using the keyboard
Tr%os'lystém 1o aliSws Barae ltcb add sabsequenttlayetapf data @0Bformation fo the

that the particul ar ecei ve an I
basp Jayert et U§ing 8r A& e.r}/erat§nn¥1e3nﬁ §° s\eﬁ%ﬁrg ﬁqju%; r4%zv| g\ht?ser can
detﬁﬁe %@m@ﬂta&%é sEERrhatieh ard jecoived addtizpiagedby feech subsequent

nB an image of a faulty machine, the user
18)’&5;9@ §h‘ﬁ"f€”‘i‘%ge which will be channelled to an 8

i mge adaptor 203, so that a particular layer will
recei ve and di spl

the qgr ' c | Lnfo ti
Opeer BHEEAUIT LR R AT° %@ogegatﬁﬂ Past laver L], U5 tan thoose the
re@@@ﬁ@éc?‘alpﬂfrs ge&e%@@ﬁy fer gl rayeipl difhjaaenot imﬁgmaac)m etitheovadous media
parti cul ar data _pol nt S in F|
tyERH &P aR3BniaNans Ofﬁ?ea@fz’%t &r?%ﬁia% ?8@% é?o[h ?n image
acgc)‘melélﬂﬁw d{t%eﬁﬂﬁltlﬁfeddaahéldoﬁdapﬁﬁrpItcmieetewe tceextt heundl@nd picture
ase | ayer usi n neration ne
nfoARuaePREve B8 Gbendn HLrs B o HaRelER) it gD HRling text
infdMnSfidrRin tRE i@ dTRoRERIty &dfolned din sapl afyieel bh)&;e Iewh‘lw in the form
subsequent | ayer 120 thus forned. Once subsequent

of alyendscheplo! 'dr e” added to the base layer 119, a user can
choose the

Linking means

In Figure 2, the system 100 further includes a linking means 220, which enables a link
to be established, between a data point of a base layer, to a data point or an input
information of a subsequent layer 120 thereby linking the information. As seen in Figure
5. each data value is identifiable by at least a time-stamp 1400 or a time-stamp 1400
and pen-number 1234. The linking means links a data point or an input information of a
subsequent layer 120, to a specific data point of a base layer. As seen in Figure 5, a
particular data point 112 from a base layer 119 in the form of a trend graph 111 is
linked to a subsequent layer 120 by a time-stamp 1400 and a pen-number 1234,

This is explained subsequently and also in Figure 6.
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15 rel evant adaptors necessary for the receipt of data
or information of the various nedia types on each

| ayer. For exanple, a text data adaptor, audio
adaptor, an image adaptor df any other nultinedia
field adaptor, to receive text, sound and picture

The irn%rgg q‘ﬁéa{ri%rgzbeaﬁ&ﬁ%% éj‘é% a¥0 de r%eZt?(r{g rr]eE nsh%gt{ ?weel?ﬁ a d?%evatue of

quent Tayer ving ron’in
a sitsequatt lmemtedtts,a dataf ofompdtiomvalop obé babe ldyas 19.afrerefore, a

119
usef,3n Aetide o 104 ok hBtal o BARGUE ARk, deheiahaftigigiog of te
subsequenh pyerand tc?%Odata\,rprorrh oéraaab:hmlayeri iAskpre?ibugtly deecribed, data
establis et n er, to
G SEPlAeS ke B SURSRA BT R Bl B8 Y3 ch A S Sumoer
123k aVesred), tbhimkebysdri ddfinad infbenatiohoraist ioom dass psieeof the base
Fi each,.dat value|S|det|f|abIeb
layel, §ithEing Trsdi R Tansb oo fBi e ik B bl e ieh 270 fds te
infofhZatibn é’r‘r@bgdzneﬂé&em@ In‘ikan'E)rMBM‘dtS(i@ datidermbjlln@;t tie- smlmp bpattzme-
nf or mati on  of bseque 120,
startya 80 BB TEMSE. e ST Eoaroingg HeStats frlueiuf a Y5 vfand o
subpaqueht Wyar 10at i e why, 1d2a fuatre ﬁo;’na@eub@geentllwen n2a kethen
i kf(g mgft a reidtbgra h 111 is linked to a subsequent
INKg {9& aidaﬁﬁo a F‘r%aé’?arrp 1400 and a pen-nunber 1234.
This is explained subsequently and also in Figure 6. 9
li.nki ng nmeans 22 [l ows a use to defipe th
They i il b tad AIBHE 2 8T deBrifiL B i e of
mforl‘rﬁa't@h 120e Ilhaecatc?attwsei lafeat lhsmde@iﬁingadmieeﬂéblahﬂﬁgsale relitionship
ayer 119. Ther.ef or a ser can Ci on the lin .
vetyhl e pouts 4 B0t e Fase and Sbseanan Wit dnaetaly srufig 2 ink
betviadpse datavalueay @rbatd Gyentosa datad ifointdtionfvalae hasubsyeent layer
As previously described, data 5 val ues are
120; denti fi abl e by a tine-stanp 1400 and a tine-stanp

1400 or a pen- number 1234 Therefore to link a user
val a. dat t of

efi n for i as
To {Sier P JeRRRaTTRy it OB At snibeto i dPk donfiigator afows a
uset rtbfdﬁfnﬁattm@rergienerrueberwe&a?dart@aﬁsormbaon frixhQr stkse@uierdRger, to a
era{ link information (i.e. an identifying
datqu €q aaﬁ"i‘xseo'? Y- time- stanp and pen-nunber), which
then conbi nes the data value from a base Iayer and a
Ref%rrrga E:g equegt @%prelégpoqeg ln{]aryé(ppn?rgure the r&atsonsﬁlpuby defmrng the

data/ media type of information to be linked, and the particular layer, which is identified

by a pen number.

The input information on the subsequent layer 120, may be viewed on the HMI once it
is linked. This allows an operator to view or enter any comments onto any particular
data point 112 of the trend graph 111 of Figure 5. Advantageously, when in use, a user
may input comments or information directly onto a particular data point 112 of their
interest. For example, a deviant data point may be related to a user's specific actions or
due fo certain events and a user may input their comments or other information to
relate to that specific point.
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linked to a data value of a base layer. The |ink

i nformati on generator 223 allows a user to determ ne

the nedia type of information, to be linked to a base

| ayer, by defining and estabk'shing a relationship 15

bet ween the points of both t Jé base and subsequent

| ayer 120, thereby causing a link between a data
otéalnienehion thaseay myeput anta trdadubséqg Liamt tmlyemt1i2@rma3abem of different

a subse I r .120. To defin
meflpriP oA prpds F0a0 BT T T EE PF SR B st
3I I ovv/s a f20 user to define the rel ati onshl p between
t
mo O iSRS AR, b e SRS E B B4Rimab Gnefes
of @hfﬁi_f-efn%cﬁa lrﬁoMﬁeﬁlbn;mMu%mnﬁmtgwrr&)t tiitvdted ab abisenshim kbyta), video
e
i aLEOHoS Ak, A CimeTSTeE RSBl AR Rl Py
(préfridkatya pen nunbesta The input ot nf or mat | ortexin the string)
subsequent |ayer 120, may be viewed on the HM once it

is linked. This allows an operator to view or enter
Fig MY 6GPBWE ;ﬁe@ﬂ’é@ edihpdipednit bf:tmle&bfiwd@tsirupmzrmbf thé Anloinformation

oo a0 LAl T B AT AR RS ety any
nuﬂb?ﬁﬁcb?ﬁuﬁljg&h@uwf Ak Géérarn Flguras pglantl 51&@ wskr tdreihen configure
i nteres 0 Vi an at oi nt
a ling| bethween H‘Iea %ng Eb%@pgq%e ge{)ﬁ; agolgyeraugﬁa%o B&:t the input
mf&ﬂ}a‘t@h Br f@yﬁnhtéy B8 dl:s@!alys@ bnreginglepahelt Mieé systamiriidesar filter to
ot her inforna
allqy t?eHs?rn"FooPﬁlﬁFt: g}% ngts {9,& k;&sqlsﬁzﬁat W@E%Cel Ibh%e %‘?'cnhtoser}%anei
subsequenthl ayers 120 may be of different nedia
Each nedi a e is defined by different
Soadcvi Hroaoty 1t EHRG: 2 KESTpPBURoRE! SoLBERCE Py DK inou
apbi}@tdsrgu@ﬁ lmtd l@éybb’éﬂ:@t 201Sartd1;m’dt:e95mgamemm\gleen @hmer wants to link
oS Tedls, Later el o0 hngludes, bl
thess Ot tﬂtrﬁmeftt%t%a.fae@ (%f%‘ﬂh diE\ él}p“ Gogast Sn%{§ jentlo a text
adhMbAEEY Sadrah Figtr& 6 s MBAGIHE &1 thé finlo prferetatiory geratratpr amj
operation history data (proprietary data or text
string) Figure 6 shows a preferred enbodi nent of the
A SRESMR Rabbdatcdisecadbtanbe mdnitsringifiatanmattotmthe historical message

database 510, and the memory 520. All messages are stored in a pre-existing historical
message database 510 of the SCADA / DCS system. When the message manager 40
detects an abnormal state, it sends an alarm information to the historical message

panel 60 and alarm summary panel 61.

At the same time, the message manager 40 asynchronously sends the alarm
information to the message adaptor 204 residing in the link information generator 223.

Sound information, for example motor noise or pump noise are pre-recorded by the
user. Namely, the various sound information is acquired periodically or by specific
events in the sound acquisition apparatus 205. The sound information acquired in the
sound acquisition apparatus 205 is sent to a sound adaptor 206 residing in the link
information generator 223.
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10 generator and the adaptors. The nunber of |ayers of
i nformati on can be defined by any nunber according to
the user. As seen in Figures 4B and 5, the user can
then configure a link betwdén the base |ayer 119 and
t he subsequent |ayers 120 so that the input
informati on or data may be di spl ayed on a single
panel. The systemincludes a filter to allow a user
Thet tnks dhfeahatidme deaymite 263 belsdi s@jurgedinfartriativhethbrage thre  fink

infofigRpn taht hior BorREl Bhd %' W( %iufiﬁ@%&éigizr Ig%j{u%( Bonfuration
inforaiian abmdines vbrias datk dyboant!e e tmnd-spmoe estmergtamgearsd pen-
en_t he user wants.to |ink hese | npu 0 S
gt oG GraBRIUSThAREe] Al B oRR o, £ Ehe TR I ik
Enfo:ltn@(rgn @}ﬂﬁpit@f re2d2 iseenatiom froguthe tberals peresissigngnformathe 310,
ink, informatjon generator . .223,, 20 A S nanager
Wh‘%aﬁ%”é&%@stdﬁﬂi’wg%’Sﬁiwg}qeﬁ&rﬁ?g%\yﬁ“Glg‘ef; '“? ormation generator
223Zh|§h @éh@atesrmmﬁeig&)rmdafjrabm dmhihinesndhbts hnforamtiony vai26s in the
ssage r tored.in a,pre-existi istori.cal
subsRALEHR A BAR S B16 6 Mo BESOAYY" O IRg =ik
t he nessage manager 40 detects an abnormal state, it
sends an, al arm i nf tion to the historical .ness
TheJ5otgRl el Teaod I TcnRrtns Fehdinraan GBS Sffom te
trentl idE®, 1 1hes sRBSAFRURDNBGAaE 54 Bnditerayeraifousdtiyndnds t he
alarm information to the nmessage adaptor 204 residing

in the link information generator 223. 30 Sound
FindiipftRe mRtteANdishays examghe dad dosNnwhisk @mbepdatai etuesrie the

re-record ) h user. nel t he variqus sound
subfRigr At o0l Gere GGt T FGPET ) lecs 11 c
events in the sound acquisition apparatus 205. The
sound information acquired in th sound .acqui siti.on
Theg Biiar Q412965 G20 8B4 BoToTEBH A QAN BBSRGEP dBng User
defihéy titRyet.i MKothenid@atd eBelgenecadats c2Rdin tdndiies |drndtiteria for
i nformati on geperator 223 al so acquires informatio
gengratiBligh? t HIEKI | RRIWERRT of nel?3%6n RF i tiaonsf‘%stﬂqu?&l layer.

and the link configurator 222. The link configuration
i nformati on conmbi nes various data, for exanple
Igznbyau

For exapaplet tgﬁ.dinblmqyi Qﬁag%r}e%d gﬁa&lu% ser, In response tct) ta]rea3 alarm or

the occurrence of an event an operation history or a deviation. A deviation may be

detected by a trend panel or a history data manager.

The invention also provides for a method to manage information on a real-time
monitoring control system. Figure 7A shows a flow chart illustrating the method of the
link information configuration tool according to the invention. A user is first prompted as
to whether a new layer of information is to be used, and to determine whether a new
layer is required. The link information configuration tool then creates a new layer when
required by a user, as previously described. Next, the user then specifies a link key and
a particular subsequent layer to link the information to.
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5 nunber, fromthe subsequent |ayer and the base

| ayer. Furthernore, the link information generator

reads information fromthe trend pen assign

i nformati on 310, which assi ns the identifying

pen- nunber for each layer. The link information

generator 223 then generates a link information,
Thaieatifyingniiomestioda¢ ehdckied ftocieate aminfcaination, ity linkhe data value of

subsequent | ayer with th ) e f
2 OB dpve e e SOpForPn fyfra PRt ey e, (iR Samp, or the
timeRpageanddéh-hunbs. t he trend information by using data
fromthe trend data 111 (as seen in Figure 4B and 5)
and the layer information 242. Finally the system

Theli &ith apiiet be at based lajat ds 408 oshihedted dartheestibdequent layer with

. .valuyes in.t 15, subsequent | ayer 120 with the base
‘“W‘H&?ﬁ?n ?é@’nﬁggﬁéheal”ﬁqgﬁd graph 111. The link
configuration can also be perforned automatically in
response to a user- defj [ : h
ARSI R RS REea PBR A I EHE 1 1 REFfustPleen o as
texg@RERALF NGis@ i prembeisweade ® dwsk iflaay durthan dnfarmation needs to be

upsequent |ayer. 20 For . y q
aodhier Seany srantia ety 40 [E6F TR frorbeo ey Py B sypseauent
layef, antiies pocessreee of an event an operation history or
a deviation. A deviation nay be detected by a trend
panel or a history data manager. 25 The invention al so
provides for a nethod to manage information on a

real-tine nitoring cantral.sy i o
Figye 175 1o ponkts o o PiRe i icEoncr Shsialef, RIRYR is firs
prorifted r@ttb avhetiarfd gzutf@?'uemt lagolis &z berugeagandif tyre a new layer is

invention. A.user. is first. pro L. - -
crarig Paat e M REGP e Uit PP SR Bl s TetByy kihed This
inféleh Rio inGuddsethb ederdifyisyvinforanation iirs theefpuinrad dhe Time-gtami or time-
i nforpnati on confi ration [.th cr.eat
S14rEy 874 RREROTPEaan Al Do 8 TIeToA LR a8y fetftines the type
of deasibl ek udetuhehhreceaidieg thehieputsiplecnétices Véhdn thi liklejnformation
and a particul ar subsequent, | [
oepaain Tt ey ks YRS T Haep Y ot Wik Bfon.
checked to create an information, to |link the data
Th\éailinukein?cg generator generates a link information according fo the condition, for

example timing and any ather conditions for linking.

The following paragraphs explain how the system is used in its various forms.

1. Adding comments

Figure 8 explains how an operator can add a comment on the trend panel, When an
operator enters a comment on the text input apparatus 201, a comment is sent to the
text data adaptor 202.
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a base layer, to a subsequent |layer. This information

may be the tine-stanp, or the tine-stanp and

pen- nunber. 5 The data value of a base layer is then

connected to the subsequent 13ayer with informtion

obtai ned by the |ink key. An instance type i s sel ect ed
Theﬁg& t%@;{}gattog&eﬁara&?r #%ﬂ rgté‘eaveﬁs\.t %}e lgﬁg bcsoeng ﬁ% rom %%@ﬁ d%Ea a?aptor
202a8¥d fgenéatss a fifilomi@triation Beddsids d dreo 1t alnieim‘at bgar dymamically,

| ayer, confi { and.if not, the information is
accg%@&e&fberuseﬁ Llarﬁg%d(ﬂj'gWtatlo'l3 ayer, and the process ends.

Figure 7B shows the process flowfor the |ink

i nf or mati on gener at is first 15 pronpted as
2. Lin ?fﬁb?‘ea%éiﬁﬁé%angH? pF'& er is to be used, and if
Figyresa expldigsvhb@yer alasn mmaaml cars baginkdetd thsctremeit Qamel When the

uired for, a new | ayer revi ousl:

meshads Matnst gk TeR A L ARy RO, SR D8 e RloPnionRrS: @
medgagt htarkgemi@fsehbe itttd Banedsagp addptdn 262 ashanpenauly. A message

number nd the nedi g type. The I a e.also .
nenflr R el PRt e L es @ PSR 8T (aaloMiRish By analyzing
the R0 Memgbhﬂfhlbﬂwﬂ pﬂeﬁé @f el irfsrmatibie s atkéed ot the subsequent

recei ves new data val ues
iayqr,bgﬁpeg@'gﬁpﬁfma fign W&? 5%3% condition. The link info
gener at or gener at es a I | nk i nformati on according to
the conditiqn, and any ot her
3. Linkie eneaHeNs or|y ‘WRWF&'O”?@ tlﬁge‘?‘gg i ng par agr aphs
F;g@'ém (munsthacm hb® Sysdredan sddisgdtation his®ry afforassiof @nmsthe trend
comment s qugure 8, expl.ai ns how an ﬁl[:])er

par@énéﬁﬁl At %BR™ e S{aEnd PaN

aut&ﬁ@ﬂ'@tlpr IreBbBY Sages; CHUIBNAtcANY tdaemtaﬂudllyl raplptogwpmeamms an
comrent_is sent to t ext

OpeHR P SRhaT o GBriBs avn2 300 BREPR Py adaptor

detbd® UhisCORBRE ndf @@@1 iatfdrﬁlétlordaﬁoah atﬁ’@r%@@tfem 2(hs “@psration History
generates a |link information and

adadigic pRpIes) ARV s ARiTRAIONyANd Hesnio f@etlwgtiwgrwé]@p generator
2oFehhdefe CPRT ingdHFRtib®Ngenerator 223 will add it onto the specific layer

accordingly.

rat
3(5nanuaily or

4, Using a new piece of link information as a deviation trigger

Figure 11 explains how to make a new piece of link information as the deviation trigger.
As an example, Figure 11 shows a deviation detector commonly known in the art. The
historical data server and the message manager can also take the role of a deviation

trigger.

As shown in Figure 11, as an additional data, the Multi-Media files adaptor 207 gathers
images or sound data from the engineering controls or monitors. And its adaptor
generates a new piece of link information and adds it on the specific layer through the

fink information generator 223.

Figure 12 shows the block diagram of an embodiment of the present invention.
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5 2. Linking alarm nessages to a trend panel Figure 9
expl ains how an al arm nessage can be |inked to the
trend panel. Wen the nessage manager 40 receives an
al arm from engi neering contrgls or nonitors, a
nmessage manager 40" sends it to a nessage adaptor 202
asynchronously. A nessage handler receives an alarm
nessage and creates a piece of link information by
anal yzing 10 the al arm nessage. This new piece of |ink
information is added onto the subsequent |ayer by the
in bridakta rehiozertalt ifeatuge thés mventiop2Bop@®es thekantp wiseteasn aetion data
hi st ory information, n n LU &,k
o3 (et PRy TR B Rl i URR Rondro @l forls whether the
sphdificar atainh tnsteowroon tiee tAlema SutBngrgnedne!. Hbit iesikowst en them Alarm
operator starts a batc ] [« "
Sugﬁngq;ym:gqnce |tr|1|§gpﬁ@@@ﬁd&éiﬁ%é&mgu ct)érratbtelghcai I%mgr Hiathn Summaryt
paf@Naad tys lagepinfigmatione Ifritkie soaehowrOpe it i'AlarmHSsemgry” panel, it

ungﬁttg? 6'?‘?6/1 ?%8§chr?n§atiiota eq%ﬁg{n@c%{iﬁ?{cz ﬁ'%ﬁ\]/%ecne;r{?\gn%p%gtr(%tté @ showing the

“HistthrieaimasédsageTpamml.t he system The "Operation Hi story
adaptor" creates a new link informati on and sends it
to the link informati on generator 20 223. And the link
Thierdnsotah éran hgenbsat advaP2sd oy Way afldxaropleonty, eh@é modifications are

oo Sle TN UP T O 00 B0 s nel Py or Bl B

expl ains how to make a new piece of link information
as the deviation trigger. 25 As an exanple, Figure 11
shows a deviation detector commonly known in the art.
The historical data server and the nessage manager
can also take the role of a deviation trigger. As
shown in Figure 11, as an additional data, the

Mul ti-Media files adaptor 207 gathers 30 inmages or
sound data fromthe engineering controls or nonitors.
And its adaptor generates a new piece of |ink
informati on and adds it on the specific |ayer through
the link information generator 223. Figure 12 shows
t he bl ock di agram of an enbodi nent of the present

i nvention. 14
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In order to realize this feature, this invention
proposes the way to update an action data on a |ayer
dynam cally. The "QOperation data Update Apparatus”
verifies whether the 5 specilbied alarmis shown on the
"Alarm Surrmary" panel . If it is shown on the "Alarm
panel, this apparatus adds the action data to
CLA?ﬁgming the "Alarm Summary"” panel onto the |ayer
information. If it is not shown on the "Al arm Summary"
panel, it wupdates the layer information dynamcally
to replace the action data to showing the "Hi storical
1. I\/lemgmhw framednagib@ iffhenativndds waemmamt-bmccarwhpr@gohmme

n‘pl e only, .
Sa'dpoggga%] 'nﬁn“?ﬁpn th%asscéﬁ%l? theéé‘(} é ?H%n@‘[i;gla&e i (&g time
meabyretieatsappentiet pataaieter sdif €aMiME heagursystiedisplayed as data
o35 Al LSBT S SR8l ) 4 BCL BRI
timereeid;vi ng and di splaying real -tinme nmeasurenents of a
first ara aid real -t r nt. di .
s P RO e B s . O TR BT Bt PRl oy o
useﬁ; agged with at least a tinmestanp value of the
-scal.e; a, subsequent |ayer, f |V|n
SRR I o/ AR Fop R s nBhoral LYK 48R ey, mout
infOf\M'iﬁlbﬁl n tte syst em fdatd her paitl udesf a | |thnsk gertmsat or layer.
to link a data value or input information to a data
poi nt of the base layer. 15 2. A system according to

claim1, wherei n t he systemfurther i ncI udes a |ink
i nformation tortoa ow.a user reate :
furat RE§ ema9t“e<%) 3 cIl.'aémdl Sﬁvhgve rbfthef uc,'y?tﬁ@r fUrR3! Sncludes a tink
mfoﬂnﬂa‘tl@h nRheitor 3. aEiéw&y st@noaceae dintgrtiayeed &r in@ displagrafifarther
¢ further information includes nedia type 20 of text
nfoINARA,  sound based i mage based and other multi-nedia
based infor mati on. 4. A system according to any one of
cl ?\ system %CCOFd]ﬂV\,qO c%lm w eremn %gur hre]z]; %‘orma lgr? includes media type

of text based, sound based image based and other multi-media based information.

4. A system according to any one of claims 2 or 3; wherein the link information
generator further includes an adaptor, to receive and display the further information.

5. A system according to claim 4, wherein the adaptor includes a text data adaptor,
an audio adaptor, an image adaptor and only other multi-media fields adaptor.

6. A system according to any of the proceeding claims, wherein the system further
includes a link update generator to update the link between the data points of the base
layer to the measurement data values or input information of the subsequent layer.

7. A method of linking and adding subsequent layers of information on a real-time
monitoring system, said system having a real-time display on a base {ayer including

adding a subsequent layer to receive data or information,;




generator further includes an adaptor, to receive and
di splay the further information. 25 5. A system
according to claim4, wherein the adaptor includes a
text data adaptor, an audi oyadaptor, an inmage adaptor
and only other nmulti-nedia fields adaptor. 6. A system
according to any of the proceeding clains, wherein the
sy stoemrinfyur lirikeretwéercdaia esinforinatikn (gsdivee by érscsubsequanglayer to a
update the |ink between the data points of the base 30
bageP¥t" t o the measurenent data val ues or input
i nf egrifiglifion tod subsegebt dayeerit teagiee .a Toullamediehbupeopf data or
. _linking and addi ng subsequent |ayers of information on
Infrmalall- "t i me monitoring system said system having a
r eabddihgrthediubpbauenolayer thdisebass/leyeri aed udi ng addi ng a
subsequent | ayer taq.recej or information; 16
f or A Iaynggltri}%%y%rgtu\ﬁggﬁ %{;ﬁgy %?Eﬁsrif ormation received by
t he subsequent |ayer to a base layer; configuring the
subsequent layer to receive a nulti-nedia type of data
or information; 5 adding the subsequent |ayer to the
base | ayer; and displaying the |layers using a display
neans.



