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159159* A METHOD OF OBTAI NI NG DATA FOR A PLANT

MONI TORI NG APPLI CATI ON  TECHNI CAL FI—E@TThTs’/’
invention relates generally to data man mmmmmmﬂnmw
relates nore particularly to a nethod mm

data for a plant nonitoring application. BAGKEROUND
Plant nonitoring is a critical activity to ensure

snoot A PEEMODDF OB T ING DAdtA FORPA PSANT MGNIESRHSG

devi ces running nultipl'e processes, such as nea _
exchangers, transnittersA_ W@ﬁT(ﬁQd-sp on. To nonitor
a plant efficiently, dataifﬁbnrr%e—varlous devi ces

need to be obtained. Each device is nornally provided
with a sensor that has an output of data. Each sensor

in the plant. Data fromall nodes in the
' tﬁgﬂﬁné§ﬂﬁ§$¥gﬁlly transmtted to.a server that

col l ects and updates the data for each node,
Haip imvenHpm gelated Beparalbr fcedain ynanagehens @ndfreldas anars particularly to a
plant hierarchy for all the nodes in the plant. Data
hethod of hitaimirgpedate for a. Pentintoni@einguppifcatior. | ncl udi ng
gquantitative numerical values as well as qualitative
val ues such as "on", "off', "normal", "error" and so
forth. To display the plant hierarchy on a cIieﬂt

i ient Access Library (CAL) on 20 the
%F?gggg%ac[fLe is normally used to retrieve all the

.The server services data

: . h ) . . .
b e P et Hor I 1ot et pestERasmo llagtp hat comprise

client chine using _an OPC ((Qbject |inking and . .
AL Hg‘”?‘i?r TUpREEeREI D PFaseyses ntueh fasdieat Beglandemgtramsmitters,
a size of the plant, which may easily conprise

RuveRss andiso of. Trotesitort hplapt effiicientlpr data frpm the various devices need to

be obtained. Each device is normally provided with a sensor that has an output of data.
Each sensor forms a node in the plant. Data from all nodes in the plant is typically
transmitted to a server that collects and updates the data for each node, maintaining a
proprietary database of data as a plant hierérchy for al] the nodes .in the plant. Data from
the nodes can.be in various forms including quantitative numerical values as well as

qualitative values such as “on”, “off”, “normal”, “error” and so forth.

To display the plant hierarchy on a client machine, a Client Access Library (CAL) on

the client machine is normally used to retrieve all the data from the server. The server
services data requests from a plant monitoring application on the client machine using
an OPC (Object linking and embedding for Process Control) interface. Depending on a
size of the plant, which may easily comprise thousands of nodes, the plant hierarchy

may potentially be very large. Retrieving all the data in the server for display by the

A
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may potentially be very large. Retrieving all the data
in the server for display by the | TL1ILII Il VII
VI VL vkl 1 ittt *000002 * 2 application can
be time consuming. In order for the application to

di splay a current picture of2the operation of.the
plant, all the data needs to be retrieved every tine

dppécaionScanabe ﬂﬂ@a&ﬁlsﬁﬁnrﬂhﬁltlﬂ (frﬂ@rnfo@rﬂffe Q Sll@aftloﬁ I'IS cﬁ%ﬂ‘%ﬁa current

- The overall time taken to continually eep al

IH@tuFeoofC{ﬁé 6?&5t1(§rh§f ki ?JSJ]E ]e[}’lg hﬁl& gggc;sqg rb% Qtrn%r/pae ?ve{)htlme there is

substanti al for arg ants. retrleva

_ i f
S 3 g s BSRR CnHLBGRpy tcr

t hod of bta njin ant nonitoring
%Ew%agp.t Aatecis g Qs el i PeriSes appRePoRrasaants. The
provided with 10 current data in a tinme-saving
rﬁg’r?ﬂélr(’f theplgaiiergrchyapasbe atibe exnease ofmerformpasses t hat
a cache on a client machine is maintained to
replicate data froma server on a server machi ne.
After | oading the cache with a set of data that was
e ARYl y obt ai ned fromthe server, subsequent
retrievals of data fromthe 15 server conprise

T&t fn'v@r\ﬂdﬁgalﬁﬁltM fialife by YRS u%ﬁlﬁn@@xﬁg N iR &L Vd%[a for a plant

hin a predetermnedtlrre peri trieving

A A5 e RGBSk o BsP B i
date to o.nIy one or sone of the data in the

Célérre{}tec}atf In a time-saving manner.

In general terms, the invention proposes-that a cache on a client machine is maintained
to replicate data from a server on a server machine. After loadiné the cache with a set of
data that was previously obtained from the server, subsequent retrievals of data from the
server comprise retrieving only data that was updated in the server within a
predetermined time period. Retrieving. only updated data takes less time compared to
retrieving a complete set of data from the servér each time there is an update to only one

or some of the data in the server.

A specific expression of the invention is a method of obtaining data for a plant
monitoring application-on a client machine, the method comprising updating data stored
in a cache on the client machine and associated with a timestamp indicative of a
specified time by the steps of a server identifying one or more updated data in the server,

each updated data being data updated in the server after the specified time; the client
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20 A specific expression of the invention is a nethod
of obtaining data for a plant nonitoring o
application-on a client machine, the nmethod conprising
updating data stored in a cache on the client machine
and associated with a tinmestagp indicative of a
specified tinme by the steps of a server identifying

DAY reifkdvendl BAIdRA G&f pdafed 8Ra SRINY fho serbaC ;f%aldﬁféa{h@qdentiﬁed
data being data updated in the server after

th
A Bt N A Sy
d h t i ent
AiERY Rlcb o BRE B AR Srdalihg e f S ot 0g _dit n

for a correspondi ng data; and updating the tinestanp.

5 BRI EF DESCRI PTI ON OF THE DRAW NGS I n order that the

i nvention fully understood and readily put into
%RI&@HPE%R&E%&N OH%%@MWIN%W be described by way

of non-limtative exanple only exenplary enbodinents,

In P@edaiehalrthqsinv@ntldnemag baiftlly nadesieod end eeatie put into practical effect
acconmpanying illustrative drawings. 10 In the

tHgravéhalishow! b desérfoed by OWBh 't ndi- llﬂltHﬂ?&é"%QarQ]gle only exemplary
obtalnlng data for an application;

it rreaﬁé/ th¥ Jegf?&ﬁfo%hb%lﬁgt\%ﬂ? r&iefae%éa% fﬂ% %%%%&w 09, illystrative

od of one Server; and
(ﬁnother exenpl ary systen1arch|tecture di agram f or
perPgrn1ng the method of FIG 1 for nultiple servers.

In the drawings:

"FIG. 1 is a flowchart of a method of obtaining data for an application;

FIG. 2 is an exemplary system architecture diagram for performing the method of FIG.
1 for one server; and
FIG. 3 is another exemplary system architecture diagram for performing the method of

FIG. 1 for multiple servers.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

As shown in the figures, there is provided a method 100 of obtaining data of a plant 10
for a plant monitoring application 12 on a client machine 14. Data of the plant 10 may
be maintained by a server processing module 16 on a server machine 18 in the form of a
proprietary database 20. The dafabase 20 preferably comprising a plant hierarchy of
data obtained from nodes in the plant 10, each node. corresponding to a device or

process in the plant 10. Data for the application 12 may be obtained from one server
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DETAI LED DESCRI PTI ON OF EXEMPLARY. EMBODI MENTS ‘As shown
in the figures, there is provided a nethod 100 of

obtai ning data of a plant 10 20 for a plant

noni toring application 12 on a client machine 14. Data
of the plant 10 nay be nmintdined by a server
processi ng nodule 16 on a server nmachine 18 in the

processiak roduld Of (dseshaiit ifl @fﬁ@[ﬂsa@c}ggctuﬁ@ od ﬁ@bﬁ)s@r #£8h a plurality
preferably conprising a plant hierarchy of

&tgeﬁ}e?ﬁ%c@:.{'s‘?rgg 1%8&*‘9& L6, 486 AN cobls %%?Ag%?ger machine 618a 18b,

correspondl eVI ce or pr OCGS
t he romone
Ser h El'?c;’ in sa/glreéss?rrc]}ak ua%gi f%f@é g fogﬂlbcm? lqﬂté9§9%lllﬁatlon 12. The
t t or roma ur al |
%&f&ép%‘ép%%%sgv%lwﬁu|se%v%a ag Gl ubsgy fgom the plant monitoring

correspondln server nachlnes 18a, 18b, 18c (as shown
anplisgtiqneld ap &b eleswt maghige 4 yeing arBPPCoGOluﬁgdlnésyngoa}nd ¢rebedding
application 12. The server processing nodule 16

foe PriccesCorite) meertres 28. Fororachiservel anthinenBa 08b,nigcShere will be a
application 12 on the client nmachine 14 using an OPC

{dtiljasc 204, R0k and)2@ngk wetbaddi 08C ar 21y f@gess. Control )

‘interface 22. For each server nmachi ne 18a 18b, 18c

there will be a database 20a, 20b and 20c as well as
an OPC 22a, 22b and 22c. To obtain data fron1a server

nodul e 16. the.c
P‘? SEERLR? BRG, e Bree B R8s T Biatien watying 4 4rig provided
V|n dat ro e server 12 and |oading the

Yih & Frpigratoir ﬁg]ﬁ&g&f‘af%a%%@%d@ﬁ fioethe| seeter 12 and loading

machi ne 14 for d| )lay by the application 12. Were
f«hat@tﬁ it gnpateral a@\/e@hﬁ rZnemihe ichérs meshies 14 for display by the
processi ng nodul es 16a, 16b, 16c, nultiple internal
applicatac e WRGa dapgis, to b@cretaim‘ecp rﬁefremhlgke peroer predessimganodules
for each server respectively. Each internal data cache
a, 06b,altcemnitiply dtemAbduta Sfdhes 264 268, 26¢ are preferably provided, one

for each server respectively. Each internal data cache 26 or alternatively 26a, 26b, 26¢ is
preferably initialised as a simple in-memory data table of rows and columns. A date-
time variable for each internal data céche 26 or alternatively 26a, 26b? 26c¢ is preferably
also initialised as a. timestamp having a minimum allowable value of 01/01/0001. To
cater for data being retrieved from multiple server processing modules 16a, 16b, 16¢, a
plurality of timestamps are maintained in Coordinated Universal Time for the multiple

server processing modules 16a, 16b, 16¢ respectively. The server processing modaule 16

‘is configured to record the time when data for a node in its database 20 is updated, in

this way maintaining a history of all data-updates in the server processing module 16.

The application 12 comprises a specialised software component called an “asset
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15 preferably initialised as a sinple in-nmenory data
table of rows and colums. A date- tine variable for
each internal data cache 26 or alternatively 26a, 26b
26c is preferably also initialised as a. tinestanp
havi ng a m ni rum al | owabl e valsue of 01/01/0001. To
cater for data being retrieved fromnultiple server

sraceSthian@itimaul pSlliAS thredbfor ehBCserfer RbeHsghk trﬁ/ocﬁ?liei 16 that data is
ti mestanps are nmai ntained in Coordi nated Universa

i i ' ' les. ..
PO (SR R T R o %@@E%mge;wdwaﬂy polls
.S C i dt ecord the ti en data, )
PR Beese BRI R lrals 20ehn aiucrval Al s price imiped tme
intajnin history of all data-updates in the _
%n%} e?hﬁif&%égléi’?@ bfo ?Oélah@‘?ra“qfhé-"e&glpﬂeitb%PP’énggperfomed in the
conpri ses a specialised software conponent called an
pojlingthrend whiel iz separpig thresids k anads user pokifacegpfithe epdichioon 12 can
each server processing nodule 16 that data is to be
seatinhetoet fullpmesp@heveol | ing thread performs a polling
| oop that periodically polls the server processing
nodul e 16 for updates in data at intervals of a
predetermined time period. The intervals may be of

I i ol dyng, i r d_i.n ..

e R B 0o A SRR ol ited (st
N |t ce af th lication 12 ca

R T Berh Bt B s 25 b Bl e R B EED el gy asset

12 .is launched (step 101), the asset service is _

%eﬁ\g?%me?%{?@a §él%$pa Ofelz%l?e spisem A8 dormany dpit areviesly stered therein

for that server is also initialized (step 104). The

(&ispel06) bofosebeginringtes polling yoahteckeriadidatig glollf the @erver processing

system 28 for any data previously stored therein (step

moé)le hé forupdpiegimdita fortthevaidusinoded inalpe planpry. i odi cal |y

pol | the server processing nodule 16 for updates in

data for the various nodes in the plant 10.

When the application 12 is first launched, there is no previously stored data in the local
file system 28. Upon finding no stored data, the asset service retrieves dat»a from the
server processing module 16 (step 110) comprising all data in the database 20 and loads
the dafa into the cache 26 for that server processing module 16 (step 1 12). The date-time
variable is recorded as an initial timestamp (step 114)' associated with a speciﬁed time
upon loading data into the cache 26. Polling of the server processing module 16 is
initialized (step 115). After a predetermined time period has elapsed (step 116), the time
period being a period of time starting from the specified time associated with the initial
timestamp, e.g. 10 minutes, the server processing module 16 identifies one or more data
in its database 20 that have been updated after the specified time (step 1 17) by checking

its history of data updates. The CAL is queried to retrieve only the updated data (step
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When the application 12 is first |launched, there is no
previously stored data in the local 15 file system
28. Upon finding no stored data, the asset service
retrieves data fromthe server processing. nodule 16

-(step 110) conprising all data in the database 20 and
| oads the data into the cache 26 for that server

I8p ¢eas tHagserRg Wrécebfing $icRlel 12) Dathg ghteret 'EFocessmg module 16
variable is recorded as an initial tinestanp (step

tﬂiﬁﬁ)as asseh %QﬁjteWJmeﬁthﬁ @ﬁﬁ };érﬁ)q %é Hﬁ refr‘i%ggd {)}9 adigr.

data into the cache e ser
processi ng nodul e 16 |s 20 |n|t|aI|zed (step 115).
After a predeternined tinme period has elapsed (step
eri od belng a period of tine starting

}]*} d)ﬁ%wsg é‘BQ%tF? dga ioithen RaQgk ad Ehe SACh 26H81ep 0] By Substituting

e. m nutes, the server processing
th%élgqiféedléatﬁof@hlth@ﬂﬁ e@Tespending delaepreieibasly i the sacliat2sbaseupdated
20 that have been updated after the specified tine

tirs¢segmpd is7iectayled fogckpdagng ittiesddve-sitrer yartibled@ted LgRJaipes loading the
The CAL is queried to retrieve only the updated data

ypahep dta ik8)thé rcashd be. D@favlsxrev@ngge@smegca@ﬁ@%ethaﬁhas not been
Data in the server proceSS|ng nodul e 16 that has not

t T 1 W
faeeq otal ot ) RDELURO S 0 s

a ) ste 0 substituti n _
e LR o R 3 e Breg iy 16 and to
n t he, c éh An updated timestanp is recorded by
S\t“ipnga héa fige; meé)dv%zrrea?ﬂt éh¢ ppBwe1lpop ofi s server processing
| oading the wupdated data into the cache 26. Data
Ipwb#¢bgsly in the cache 26 that has not been updated
in the server remain as it was in the cache 26. The
polling thread is configured to put itself to "sleep"
after each polling of the server processing nodule 16

TaRGbdlingl@réadgkefcuddly afsb @he @GN tHetd ™ dReftichfht 1@ clo8PBRapplication
the polling |loop of the server processing

(step 124). If there is no attempt to close the application, after a time period starting
from the updated timestamp (step 116), the server processing module 16 is again polled
for the CAL 24 to retrieve data that has been updated within that time period (step 118)
and to load the updated data ipto the cache 26 (step 120). By continually updating the
timestamp (step 122) upon each loading éf updated— data into the cache 26 (step 120),
and retrieving only data that has been updated within a time period starting from a
specified time associated with the updated timestamp that was last record.ed (step 118),
the cache 26 can be maintained as a collection of current data identical with the latest

data in the server processing module 16 while reducing the overall time taken to retrieve

data from the server processing module 16.
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nodul e 16. The polling thread preferably al so checks

if there is an attenpt to close the application (step

124). If there is no attenpt to close the application,

after a tinme period starting 15 fromthe updated

timestanp (step 116), the server processing nodule 16

is again polled for the CAL 24 to retrieve data that

e ferdle e widh dadre Getdet Al 0T dpdatedtdatie(sREr 118§ : /

and toﬁload tﬁg updatedl%%ta into(F?e cgéﬁéhg%a%é?gbxmtbbﬂw

; i [4 i ' st -

T P LR O it RO sl S B B B step 126)
st 0 and.retrieving only data that has been

St R b P 1L BB R G indft Pt erag

specified tine associated with the updated tinestanp

that was | ast recorded (step 118), the cache 26 can

be mai ntai ned as a collection of current data

If dhenpqlling thigadnfindsghatgheapplicdtiem 12 s tofve chased,eall data currently in the

processi ng nodule 16 while reducing the overall tine

taghe 6 aie prefaratdy storethdsaddta amttteHecH dily eyst@h @8aHSthB@lient machine

nodule 16. 7 Preferably, with every retrieval of

Lp@apeid solartae dAé-amelkBhbleds Rotdddcata QBsihS titRBbmPYstepQ29) and

server processing nodule 16 to a graphi cal user

;Srefe%flﬁgrﬁg&forl be i I%'t fileRdrh© B¢ 1 %16 $h&Bin ggleidﬁpa[ ﬁgf%a i the local

user na e alerte 0 any cnanges 1 n

_1@%§q§mgb%rarchy. 51f the polling thread finds that

eyappllcation 12 is to be closed, all data currently
in the cache 26 are preferably stored as data in the
| ocal file system 28 on the client machine 14 (step
128). The date-time variable is recorded as a cl osing _
Wihere Srezamplicaiionpl 21i9 9y xidaenchpd édter Hbll)yth pobingshmbéds dgatninitiated
a filenane of a file containing the data stored in the
byotbalasset is¢reicey hemcaBfile system 28 is checked for any data previously stored
therein (step 106) before beginning the polling loop to periodically poll the server
processing module 16 for data updates. Upon detecting the plurality of data stored in the
local file system 28, the asset service loads the data from the local ﬁlé system 28 into
the cache 26 (step 132) and initialises the date-time variable (step 112) with the closing
timestamp that was recorded when the data was stored in the local files system 28 (step
128) when the application 12 was last closed (step 130). The server processing module
16 is then polled (step 114) and the CAL 24 retrieves only data in the server processing
module 16 that has been.updated within a time period (step 118) starting from the
closing timestamp. Upon loading the updated data into the cache (step 120), the date-
time variable is again updated as an updated timestamp (step 112). Each subsequent

interval between polling of the server processing module 16 is the time period starting

from the updated timestamp of a last loading of updated data into the cache 26.



10 Waen the application 12 is next |aunched (step
101), the polling thread is again initiated by the
“asset service. The local file system 28 is checked for
any data previously stored therein (step 106) before
begi nning the polling |oop togperiodically poll the
server processing nodule 16 for data updates. Upon
detecting the plurality of data stored in the 15 | oca
file system 28, the asset service |oads the data from

Wls{ ﬁ’i&%! hab !bL:@n AN %rgg%igg Iﬁea %ﬁéﬁc?nségeagp?%rg%mvja%ﬁhmems of

and initialises the date-tine

clLosing.. tinestanp that s recorded.when the data

3 B i, M B nt ool B3 AR RIEY il e niggs cancemed

en the gpplicatjon 12 was |ast closed (step 130).
gﬂwlemé‘é}’ \)’é%‘gtb‘?réc‘éé%‘ﬁt%lé Hotfsies. carstiustiqmant/proppesatiqrs map be made
114) and the CAL 24 retrieves only data in the server
pitbewsiepargng frompthaIpecse inverttionaBortmxemplep skay ecprogesbing madule 16
time period (step 118) starting fromthe closing
miayest enigutddorn hoadhmngotdte rnopdated esltdal i syb@m B&h as the plant
cache (step 120), the date- tine variable is again
wpHRs @tk @plidkticPdadede blisRshahe(1St SR in EA& its database 20.
subsequent interval between polling of the server
processing nodule 16 is the tinme period starting from
the updated tinmestanp of a last |oading of updated
data into the cache 26. 8 Whilst there has been
described in the foregoing description exenplary
enbodi nents of the present invention, it will be
understood by those skilled in the technol ogy
concerned that many variations in details of design,
construction and/or operation may be made 5 w t hout
departing fromthe present invention. For exanple,
server processing nodule 16 may be configured to
asynchronously notify any external system such as the
pl ant :
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nmoni toring application 12 on the client machine 14 of
changes in data in its database 20. 9 CLAIMS 1. A
nmet hod of obtaining data for a plant nonitoring
application on a client machine, the nethod
conpri sing updating data stored in a cache on the
client machine and associated with a tinestanp
OLNIdR | ve of a specified time by the steps of 5 (a) a
server identifying updated data in the server, each.

da I; 1. : r after .
e A TR & P MR Yior RBRR At e B o LU R mchine
t he | fj ed updated, data fromthe server; (c). ,
a5 SSttPOR B5vefiBh drar™ihd ¥ REchercibing el rpsphine and
the client, machine b substitufing the identified
updaSEFidied Wth grmesiann BelisaHYs Al srecifieddime hpthedyeps of:
updating the tinmestanp. 2. The nmethod of claim1,
wher(@) ra sareerdderdifsingrupdates datseinghe bgverasadtoaptded dito being data
the cache fromthe server before retrieving the
updat edupdated.in fifs 8rvelhferntb¢ hmdifd tithg@i m 2, wherein
the. recorded tinmestanp is an initial timestanp

r eco(bylertle blxnd maeBithe Rgtrit i g éad e RN UPA8ed YoM orh @ﬁ@sﬁrver;
e

the cache when there was no data stored in the cache.

4. Thoe IHE{iHQ%e?fdeﬁiiﬁéd'rhé%at%gﬁtgié'%ottng cHatE, S ey agegg:?nachine by

t he cache was | oaded in cache froma

file sy fore,retrievi e-updated data and the
recor de%‘ggm1 [EIS% g?n%ensltge% uBﬁiaro}gdl %aga fqr r’?ecé’lrre?ﬁ%c”%ért%‘?aﬂae §nd
when $he data was stored in the local file system

wherdd) HPIAWRS the meskMias | ast cl osed.

2. The method of claim 1, wherein the data stored in the cache was loaded into the

cache from the server before retrieving the updated data.

The method of claim 2, wherein the recorded -tifnestamp 1s an initial timestamp

LI

recorded upon loading the data from the server into the cache when there was no

data stored in the cache.

4. The method of claim 1, wherein the data stored in the cache was loaded into the
cache from a local file system before retrieving the updated data and the recorded
timestamp is a closing timestamp recorded when the data was stored in the local

file system when the application was last closed.

5. The method of any one of the preceding claims, further comprising at least once
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5. The nethod of any one of the preceding clains,
further conprising at |east once 10 repeating the set
of steps of (a) to (d), with a predeterm ned tine

i nterval between successive said sets of steps. 6.
The net hod of any one of the mreceding clains, further
conprising storing all data 5 in the cache as data in

a | aepdatibp e Sey St slepbRR) t@) 2RRh |a§ﬁéde@&niu§edttﬁn@ﬁlterval between
closed and recording a closing tinestanmp for

st orgecdsélvi E‘zﬁdls&g%kst&klée system 7. The net hod of
claim4 or claim®o erein the closing tinmestanp is
incorporated into a filenane of a file containing the
data stored in the local file system 10 .8. The

t a one of e pre edlng cl ai ms, further
@E hﬂFs‘]“?‘i‘BO%1 ﬁéa%we?gtﬂ%&%% e glaime fadhr icompriging storing all data
whenever data in the server is updated. 9. The nethod
of dRyheersheps dafa ipedecsdifiteysysteni mben therappbratponpta bé clgsed and
supplying the 15 application with data fromthe
caclrecordig althesimetimostaap fardatosneredfin tieel opal €11€ 6 sign.
claims, wherein a plurality of caches is provided for
| oadi ng updated data into each one of the plurality of
caches and supplying the application with data

7. et rrRvigenbd %mcﬁirﬁalsﬁfeﬁgiw& Ygﬂéefﬁf 89 C%H{OQErhé%amg% 1%£0rporated

servers. 11. The net

Goor B e ok PUERETRRRE sEAFR B REI il Bt ' pisim

the. plurallty of servers respectively.

-8. The method of any one of the preceding claims, further comprising the server

notifying the application whenever data in the server is updated.

9. The method of any one of the preceding claims, further comprising supplying the

appiication with data from the cache.

10. The method of any one of the preceding claims, wherein a plurality of caches is
provided for loading updated data into each one of the plurality of caches and
supplying the application with data retrieved from a respective one of a plurality

of servers.

11.  The method of claim 10, wherein a plurality of timestamps are maintained in a
Coordinated Universal Time for retrieving data from the plurality of servers

respectively.
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-updated data fromthe ser

11 12. A systemfor obtaining data for a plant

nmoni toring application on a client machine, the
system conpri sing: a cache on a client machine for
storing data therein, each datumbeing 5 associated
with a tinmestanp indicative ofia specified tinme; a
server configured to maintain a database of data
therein and to identify one or nore data in the
server updated after the specified time; the client

machA RGs1BRI BRI t@ﬁ)rta%lﬁrﬁtrﬁ%;ﬁ%éﬁn% Qg%lllcgﬁl bha&Sient machine

3

Ideq%kgkdgﬂ% %tgd data into the cache on the 10

%ubstltutlng the updated data for a

correspondi ng .one or _nore of the data, the client
machi ng bef ﬁgdﬁﬁrt ASHeRigRAGRiDG & tteringodeie éharpia, each datum being

ti nest anp
assomated with a timestamp indicative of a specified time;

a server configured to maintain a database of data therein and to identify
one or more data in the server updated after the specified time;
the client machine being configured to retrieve the identified updated
data from the server.and to load the identified updated data into the cache on the
" client machine by substituting the updated data for a corresponding one or more

of the data, the client machine being further configured to update the timestamp.



