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WD 2007/ 121328 PCT/ US2007/ 066575 1 SYSTEM AND METHCD

FOR VI RTUAL BENCHMARKI NG Cross Reference To Rel ated
we\pplilzees ons The present application is a PatReI/US2007/066575

Cooperation Treaty patent application that clains 5

priority to United States non-provisional l'ication

ndSYSTEYD AAYD, METHOM FOR1VIRIAU0A L Bd%N MIARKING

"System and Met hod for Virtual Benchmarking" which is

h by i neo rated herein by reference inits
Cmséﬁ{q??'éfl %Fé%r?&’ﬁc&?fﬁl ex and/or nult i vari abl e
processes, systens,  and/or assets (hereaft

col hepsersps pRPlicgRom isadeaiey @oyeré%rs’@aﬁymagqni aplication Gipt claims
§ f 2

priofp E43ea B Aok GNP BANEN 85, QL PAPD, Fledagraa, 2006,
entitfed ¢ Sistem and Mathadfoe Vittuad Benemharkmgi” wWhidhas hereby tm:nrpa)rated herein
b %?nufacturet or user of such Processes desires to
Y TS ERGR D &S CHRHer f or mance of a gi ven Process but |acks

systens and net hodol ogi es for neasuring and anal yzi ng
Baclégtonfat performance in view of the wi de, system| evel

variability between a given Process and ot her 15

SiCPnhAG M’ncﬁéﬁtﬁ@ﬁ@%d%‘l@ﬁr%§é§§s sysfuss and/draSsdtsQhbieher! &dllectively

systems and nethods for ponitoring, conparing, and
“ProgessesSsenigls ithall faeets of therde cmtuwommz\nEmmlé%@f wighPresesses
incl@g;{%ug%}é arléok%lgag ﬁgg hvsr/ra{is %k“?at tregﬁlgezlzﬁ 11?{%/ g n(tl w§%m£t¥1e8£r B.glhtles

Oftef ¥ S @iFacairer dl‘&tsél&fi’&uﬂﬁProcBé@esjﬁsﬁésmompﬁgn& tHBBelff@inaace ofa
gi ven Process and therebg opt|n12|ng an, anal yzed

gwemee&sSbue lags sysignsandangibedolegiesiemepsuigs and pnalysipg current
perfc)?&%ﬁ&é fncﬂ%xll ¥f tﬂehvﬁld@% LSmik %Qmﬂﬂf@éﬁeﬂié@n' &1%9&{%? Bfd other

S Or process s and conpar to su tanti a
s1m11ad9rsttua:tai Proegen é]?msl pradexsstd v eystems ajmlnnethoctscfof monaonng,
VBP. ;gg VBP. i s grated from a dat abase of s
comp2lige SULASSCARIRG s P TASRETOa o0 Ve Eepesaadist & B e

BendMnPHEQ BI8WRs (0/Bp'gi ven conponent/process |evel and 25
nmetrics for such conponent/process collected and

anal yzed. By creating a VBP at any neasurable
Summaanyonent or |evel of specificity, the performance of

an AP may be nonitored and analyzed and perfornmance

erfignesmesesbadimeite oAfepeesontienddion psutdesysstsand methods for

dctefinaCYBITO: Leeh Pedhsat Furetny ol dh et a2

withi rBIe€118 Bhe BP0 REH ATESecifRhIlY, Be APQ§Bﬂ'dkem 0@ 1ite fts coibbonent
2007/ 121328 PCT/ US2007/ 066575 i's graphical

party nreesshieyels end epmpared by %@Rﬁaw@alkycm%wﬂl GOMpYBERHRTQsess levels
1denf1ﬁg@fon%VBP fﬁl%' Bf’ ¥st %/e'ﬁfg&te%q?@ﬁ Q%Q{abgge%%%&aé Prock ?gels C\#«Jﬁereln

eeSOf SeC| I Cl east one e
eacht dilﬁllﬂf JoGTE S hama/lﬁﬂbeeﬁl’hrolﬁnglov@ tb 3 givehephpoaaitprdess lef/elamd

page adapted for use with a b server ada
metrs:sgaﬁa%h COmRRNeRYRTACESsi g ecleth %n%@mﬁvzsi By Fregiiag & VEb ity
meaQ N0 TBLE6Rt OF 1eFel Dr 5 &S cifyOthePerfbfistice 881 AP may be monitored

and analyzed and performance enhancements in the AP recommended, suggested and

modeled.

Description of the Drawing Figures

Fig. 1 is a schematic representation of a system adapted to implement one embodiment

of the present invention.
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enbodi nent of the present invention. Fig. 4 is a
representation of sign-on active server page adapted

wo oro7asB2i th a web server adapted to supportPE€TES2007/066575
nmoni toring, analysis and vixtual benchmarking of a
Process for at |east one enbodi nent of the present
i Rigr is@naphicd] fipgeseBaiion e¢f the preakimgdawn o aofastewatemgreatment

ctive server e, adapt ed fo e W.t. b _server ..
faci g 0 B PO TR R GRS SHaPecHie Br £ g SR BRbodiment
of théipkéséad inb@felmar ki ng of a Process for at |east one

enbodi nent of the present invention. Figs. 6a-b are

r dfigekisrrapiesansation od agvabtnaee adaptesk fenpsconitiag wioh seiyer ydapted to
d TAV-Ns

supp%?tgtgg ﬁ} %ﬁhﬁxg%ﬁﬁly%g Icsnﬁdg Wr%%ﬁaq%né?ﬁgarﬁ ~n§ 0 qu@ﬁ% ?oq a{ Rast one
embbéinennaf the peesedtindntian Pr ocess for at | east one

enbodi ment of the present invention. qu% 71s a .

r e%ge%@mramew%wna# SIRTASHIVE BRTBFIPRET BFRPR: foy wsewitly  web

[ ﬁ%{i‘h
SEVEW P pgfr%? @(tp%]lgj%r?% glﬁ? %?ﬁlrﬁormgta Enaﬁ%\?%@ﬁ @lbre t Eﬂgt& a Process for
at lebst oab embkdingnodf the pﬁlsexuels\&nﬁom at | east one enbodi ment
of .t he. present i nvegt i,on.

re‘fag IrREPTesTILation o4 A haws %%Pg% ?emraﬁgea%‘f%ptﬁé foppspayith a web

serv91aa9fa pRAAPEGHoFhe HoRitorhll, \ﬁhatli?s@aﬂﬁaﬁrtﬁﬁrb\éﬁ&hn@ﬁﬁﬂ%%@ atPPocess for
pport the nonitoring, analysis and virtual

at lebﬁmhnmbkdmg:nbbf the pRserd éweention. at | east one enbodi ment

of ..t h resent inyv nt

C Eienoamt Se Fahess POt onalotT i RadAfad sprver pags adapted for
use With 2 vebMRBres adaptdd toadpiirehe innStoAAG fahallykie an® Mirfual betghmarking

anal ysis and virtual benchmarking of a_ Process for at

of alPé%?s'?’éS fop pleleestiinel Prﬁ’emlrr@flt efithe pﬁeé@é HEVeRtifent i on.

8 T BTGNS S i v
w1t1ﬂd®Blt edvérmdaptp@w $uppbue thmnoﬁmmnlggana@mml andivértwah @enchmarking of a

virtu benchmar ki .ng Process for at | east one
Proqs%@a Ehleatt ogf emped la}eafs%f}fﬁe PSRN EGYSALOE g 11 is a

| |
paggg %gapt € d&?es%ﬁtaﬁoﬁsa&f' anl dd¥ni ORI RQ%e ?e%ér\fﬁéé ?cgaY)?é'd for use

or use wth a web server adapte _
withsawplosdrvéreeaptod id sxppoy theamanhiysing, anadlysis anduattual benchmarking of a

bengh king of ~a, 30 Process for at. |east one
ProgRb A RBERY: oBF SPhelpRBLahEE PR BRsAtion g 15 Fs a
I epibeSRY Ak iaQBpredentutidh OF 8 HEndhinfkIOpapeabp i@ fiQIsY VithRAGED server
adapted for use with a web server adapted to support
adanthdatqmlppmtherrgommgy@lab'sarmdwrmam henchendiingpks Rrpceds far at least

S S ast _one enbodi nent of the present
°neeﬂ\?’8§’f‘i'e EO%\E}P%B‘% WO pCr/ US2007/ 066575 3 Fig. 13

| SFig. [BRIAEFREGIAA Tl pRodtespaasS adtitd steved @Eg’@z[dap&@&'or use
adapted for use with a web server adapt ed .to _support

with wehW@roqd@wgd tousHRPgE ithe mapitarmeg: ealysseandrnayal bachgarking of a
Procfés? ff 2P lefa& 'ge @Inbb%%?e&lt 8 f@&g'lﬂ%ﬂh 19f the present
nvent on. ar e a representation of a
r eﬂ(gr 1 1 rsanfeplgwrmuoamf acfaclh'ef chaIpansonpRee m@tpage hdaptedsfor use

a web server apted to support t
witlhaEb S A AABRA G SIABOH AR PPRLQTS Rk bepehmarking of a
Prodds QR S5 1eh % n@%ﬂb@&%en@@ﬁth@ﬂ%%t%ﬁ@ﬁ the present
Invention. Fig. 15 i1s a representation of a target
coFifg Ylisatrepresenttioneof serocess hisigey antialp serterf page adeptedafor lyse with a
r ada t o.support. the nt
wetShetie? af ey <GP BF risRiBHRB AR P Gpd Bupfhirllinakine ofa Process

for 4t9ast o EniiEtRREhtEMe BEschbRvBfitRment i nvention.




10

15

20

25

30

10 Fig. 16 is a representation of a quality
configuration active server page adapted for use wth
w@2meh21ses ver adapted to support the nonitori nBCT/US2007/066575
anal ysis and virtual benchmarking of a Process for at
| east one enbodi ment of the present invention. Fig
i Fig Feigpaeriptoatatign obp dashbpefé@@%vmr Past %&Bteécft)li AE With a web
serv il 7 P BARL A0 gy SRy} 4R Ari R AR SRR RSLess for
at lebet ool ambkdm@nt)tbf the pxﬁéerft’nmcea&sn for at | east one
odi nt of the pr eseﬁ{ i nventi
ér%g%é ACATT HIFPEISCHaeN Mt BRFRAL Q%Pﬁ%%)%{wwrg%m? adapted for
use RRAS VAHARHRE ad Pedtd Suppirt fhe oMRBrifS M Elsid Qﬁ’dp{’%at Benchmarking
support the nDnltorlng anal ysi s and virtual
of a Beavsbmiar ki lnapst ofie embeimenisef thopresent invaatiomne enbodi ms nt

of ..t h resent inv tion 20
v o RonlaNpE o5 » Wke b Biufon SOk ey Hheb onalct for use
Wlthsd’ﬁélﬁgeivﬁrh@aﬁf@& ttpﬂl%p&@ the MGtitoMng] £Q1RE HE vyudd beadkidagking of a
the AP down to desired level of specificity and
Procesidon ot lagst ongy @mhqnﬂlrr@tlt efifbe presint exvendere|  of

SO0 15 Ll s A, S DA 08 A8
with 2web s@fferfaldepitb(ﬂ tocsupyport il rgemiarrdigethabaisesd wirdunl denchmarking of a

plurality of other, substantially simlarly situated
Procgﬁ%fog ahlnea%Pn9 eppeliEIsniRiiac Prestit dugation.y at 25 | east

e i
Pr og e?s)lgg rg@iégetnﬁarﬂrage?gﬂﬁg% ev e?él h?ﬁ)ag%céty%%leg{e? éﬁgeaardgpted foruse
with dweolh sdrverchdapted talsuippbd she. mByitayingigpiakygist amg efitienl benohimarking of a

oth r Processes t the. desired | evel of specificity,
ProqepioyBHeqs, Ao EmboHHeRt O LIBS PSS RIYEBNOD her Pr ocesses.

| b ULH @ re dﬁl‘éﬁen%%n'o‘f At Btehdict BFloAPactfRReRRr ﬁ:%‘é'&ﬁﬁ}ﬁgd for use
nodel ed and desirably optim zed at the desired | evel
wuhoef welpsaridriadiaptyd tavaygedit ity meritasipg; erakysis avd vatuad hepghmegng of a

ProghsS Br AE1eRatBRR bl BRailent diin Brod @ iRHRGSIP B o © ©F Lhe

for exanple, at their respective |levels of
DetsipicDésceiptign  but , whi ch when conbi ned and nodel ed
result in the optimzation of the AP at a higher or

| oy variue me&dlﬁi%ﬁfsld‘f itgd prigsenfinvesttfon gﬁﬁhﬂé ¥ys®dms and methods for
Processes may be nonitored, analyzed and virtually

optipisBs ARARY Wgakingde Vi doyrps toendrsapdrisnelofep eCtlﬁ@tsp%r@sf@mp aring

e SR8y oA DS BEnD P o

spedficite sesicthe VB |avaey giloed leaelenfrspemﬁd:lm, iﬁgbnbmted based upon a
refineries; petro-cheni.cal cilities; air traffic

plurglifytof gfheg %ttsgwﬁlﬁal?x FEREHY ﬂtlé&t? ﬂlds%flériaébr%%@%w @gﬂcesses In at

leaspmm%dﬁﬂ&ﬁ thk @RSt actPi QR 6F iR tak @’r&!egeﬁ | Pl RBired level of

systems; port operation systems; financial transaction
speq])ﬁclt,}eam idgntifdsn e detabasen ﬁyrg;rcmpmgltoxgp@masqu m:her Br@dms, at the

desifi eyl 3 Rl b Viip S iR PR iR Dagef Tnotuding

but AR kiRt RS AR| @@itbeQBhparedaMeddEed A desRhBIS bpﬁﬁl%ﬁ%ﬁthe desired
system or asset that involves nultiple inter-rel ated

leveéﬁﬂsneﬁltf@rtmb@débm andeppsiFRiptionfandt’ eanabso beripRorbady the
Vangﬁsg%ﬁ dqﬁ?zeﬁ)tg of %@E?%%@g%u ?12)1['1 %g%gl‘?lg?\gb %ﬁi‘égg P 'Jﬁ)ttiﬂﬁked for
exampkl ﬁifhéhf)fbsp@tl@@ tvelstof spdcifigityebutdivhiehrvdien chmbireidtané sodeled

each 10 connected to a reporting conputer 104a-c. In
resulfria theApsamigiion of AR @hﬁhwﬁeraqr Igyer lsyed of P@emfp 9yzes in

Wﬂ% V@d@ (Iaﬂ& Biaﬁltocés!ggs B 66 Hl%htoﬂé'ﬁ\’\ﬁl\éﬁrzed hiH ﬂhﬁgﬂy benchmarked by
enonodi mants non- 1| nterne communi cat 1'ons systens may
the barious eshbodielendi afghdpresenoinventiont dd atlditisid k4 thEtPherese¢xamples

frane
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rel ay and ot hers. The communicati ons system can al so
be configured to utilize any desired conbination, if
wa@eop7/ 12328 red, wirel ess and/or satellite PCT/US2007/066575
conmuni cations and can inclaude 15 private and/ or
publ i ¢ networks and, communi cati ons nediuns, Thus, it
menﬂ@nqdoab@&e dppeasegssae @Cl%qéfali’mtah%n@é@@@éosv‘éinéﬁ?s petro-chemical

fac1l?tfg§0£ﬁ H&ﬂitcstoﬁ{rolt %/gteﬁ{seﬁﬁﬂf)oﬂtﬂ%‘ﬁ% 10s; AERtorRs,; e?&!véj 13hts; food

agnostic wit ect "to any gi conmmuni cat i on
prodmedomm(bdlstﬂbﬁmﬁn?.ysﬁnrs; pat byeramdmsys’emsr finangiat oapsatiesprocessing

104a-c can be a devi ce ca e of re ort
SYysterps; SPRATIUCHAR P%ﬁa‘u)‘/ Sh@“’a\ﬁ% db&“a‘?ﬂﬂ”é‘ SEHERES rifﬂg’ff pifaplex assets

such £ arcPaH, gﬁf) s Qt)ﬁggte%)ﬁﬁ@léﬁr(f@&c't&ﬁ and (?&wﬁﬁgll &éctronics; and/or any
conput [ ng devi Ce les of r eport [ ng conputers

othe prricestesyskam obassetribat quirvqsemlltlple intperedaserhindciotepdependent

) tvvorkstatlons conmputers, main frame

eengggﬁﬁg ¥ §'Pluper conputers, handhel d conputers,
PEAS sHYWR] indRfee ASSeSdnMYdSment I @ @ stéad 00 €bd viRhA BeAcHAMking a
conput ers, programmuabl e | ogi c devices, gam ng systens

Procgscifilizes XBORMARt@SFYSTIRTI02ND camrecomhbiple, disparaiedbgilities each
comgc%{:ela t{> ?9%0911%91 O] ec%l 1“:(‘)’r4a-Jco:}.1;?I ogey érfﬂé(?rpét;%%ﬁﬂ ﬁ’xte%gnl‘fﬁMCatlggs system

rec or
utilit.esdh IwHoﬂee@r i pait fiee Intcteet ( H@k»leeat invéthst, emﬁoﬂﬁhd:nti h@ﬁl’n)temet
performng, in whale or . in at | east one

conmgglv@aﬂgreﬁcwst&glsm@t Repsedincd h%pt ligpiipdito 4Tk hernet, frame

n )
el EGARS s kAL SR Bl DGR BI By osivd
combifatiomaf amyn of wired,avirdes anyor eatellitesednanayisitons and can include

assenpl i nen sub- conponents, _parts, .
priva JROATPERIc TP EUES 60 T OMRUaRH B s AUBBC B @ e gppisciated
that #he B&fold E%tenﬁémggdlgﬁﬁférdf ROy BRAY Rivedtibn hrs ¥&ERMLy agnostic with

sub-systens e al. are commonly referred to herein as
reSpmtd@emsélyen F@mnwgmatl@tmhech@mmsys}eman be br oken down,

n ana
e oHEP R el R oy A0 R B L o toepging
infoﬁﬁﬁhcﬁ?ﬁ@?ﬁﬂﬁg oRe ﬁ)iiﬁiolré PiocER RoBPonditOloe  sefl@or Ofhecommunications
system ., wastewater influent processing)
and/ep AYBPEHIS dreé‘lﬁél EXémeles of reperig| cpmpyters inclyde, hud aregiot limited to,

peh SR 5000 SOt U RSB

computtrs; hamibieldosopehutas peysonne] aad agsistanta) ihtegimsiodeiighlones i
various levels includi.ng the facilit S ol e,

COmRUIYS; PEAF HBEARIC ApRAC BAVIeFSs e Iay SYRHY %/ucg X?Cig

PLAN §TA PIGN SR R, bﬂéélﬁﬁapemrre &R Qbrﬁﬁlﬁﬂsﬁl@f -dig %ssocmted with,

present invention may tor ana yze and virtually
direbignohimdiréctly, Frithcaysemat asacty fdtahtlcssﬁ th@lﬂ@ (cs)eatifvely, “facilities”)

N T T TR .

mgn%hﬁrog&‘é %eﬁr {rﬁf‘ﬁ%'coﬁﬂcrolsﬁﬁﬁé fomitbdnd, OF tlﬁ:ﬂike Each reporting computer
facility Process to be nonitored. Mre specifically

104ze deceives firfarmationHorvaroug sysierna shbs-gypteppoasserabli¢gsecomponents, sub-
com\Pgrrlen%sS gd 3. cl)ecg?gigref V}}%cle(s)sgucr)\lsgérgi &18 1fke %Ps%glareldﬁ{éﬁﬁ/a %acﬂﬁy. As
desd@ibal ibb, aml systenb Usab-speamb 8al. sk emihorly exfarred & heein as

wastewater treatnent facility can be broken down into
Pr0%’956§ystemlevel Processes such as adn1n|strat|on_

Nty cLR6L biokdn 8RR DNSUHERE of ABfitorile, ahalysis and

to eﬁgsggéé?a?%a ﬁ%%oné% othefsa pec?s o? FTe3 1 - S

v1rtu'laad>e1hdhmarkmg, talpsaztibalyr mdgml péspeaifitityb Fokmmjﬂwa faafitity can be
| oner | eve]s of Process sp%f|f|0|t%§lFor

brolggn dgp %ﬁyawnbkweﬂ (c-grvgtenaist fifueat prapssingh gpfporient fevel, sub-
assenﬁﬂﬂ]ﬂ&hsﬁlro@éés‘é? ofRPbais. 40dn€ BMbBAIRRNPSS tRE Bl‘e%ht GXtion, Processes
|nto sub-systens (or cIaSS|f|cat|ons) such
"operations costs" 206 and "l abor costs" 208
Simlarly,
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15 "operations costs" 206 can be broken down further
into an even |ower |evel of specificity (or

wab®vnzises on) such as "electrical costs" 210 apdI/US2007/066575
"sludge disposal costs" 21X Yet, "electrical costs"

210 can be further broken down so that one can .
are mepitqred. analyetd and vareplly bendanatr;«ed Yenchwnlerels kidluslirg the facﬂlty as
r - t. ho
o Y 5B s B LR L U 28m) ess. Ot

embbaidnes of&bépﬂ’e&éﬁt ﬁdrenmromak tﬂo@malt tndlgay zﬁldd.&m&lhl@' Héﬁéhxﬁﬁk a
gal | ons of w' 218 and the |ike. C ear%y

Prm@ﬁe@.w éP%lngd%wl(ébﬁﬁ sPgr8ciint Thle IRPAEER O TP jon tw-nd by each
r

e HEARH OAEI el B, AR, RERPRSC QbR forny

facilityfyo@shtodicagynitaed h Ievels of speC|f|C|ty may even

[t in |tor|n of .Pro ces e t b- at.om .
o Ve A ECEDeR g A G BRI Tty 20D, s o down into
variGRIERad 6t Seciibay (ldl evaﬁ@ﬁsl Pﬂé@ess@s‘)‘%‘iﬂu%@%§oﬂﬁoﬁ1ﬂﬁmg, analysis and
present invention facilitate thé nonitoring, analysis
virtughbenchmatkihg. 2Borissamiplea s iasigweter rePmene@siligit caarbe broken down into

desir | evel i fi v it e v
syt Prosgi sy Eblebolit eob plfudhielidy B nttuent 204, 1
is tofiep Bt RitedthatMAdly3tBer dsFac@ of sQth & PRAItY intiyta¥so Beltecognized and

vari ous enbodi nents of the present invention use a
brol@pgipéfm sfeeNenlower leuels 9E Pracessspeafiady. i pr PUEPOSgs qfgliscussion only,

s A2 TSR, POIRLLEE 1P G b AT B g e

(or dassificatie) suchgisC Gopirhtéons tOssl* 2060idi“tabioc edsty 288. 1Sepidarlys
i nformation concernlng he operation and perfornance

“opgrtiQnICRstst 2Qheansberhralrd dopefurtherdnto; ani ven lavreg v ek speeificity (or
113 ’| t €¢f i S €<
abstgdgggﬁe)gﬁglil gﬂ étlit;tﬁéa@eac jrl ((e)pa?)?t ?l%g@%&gﬁg)sél%sts 912 YE'P Q@ctncal
costkf&2 Ibewhibgufnelkr backedaloivmesd, that onp cavindeitere anaéjrzecaué lVB‘tually

vendhirar€ Sk ol afeardl a1 S0 TRBOR 124 (e gye

“kilbRet BOITY 86mdRP 112 H8bE RRHRE abh@ced itf RN Redt IRfuiPd&iBand per
achi evable at a given |evel 35 of specificity for a

gallWSerlwa”f@@I alndttlye higeyi (Hgarl_;y Q“@E&Pe@ﬁﬁltbﬁarmpem Y a desired level
ik ;’%‘é%g%—?‘;’ tég%LVsetné’c ?fé%as\aﬁ% 21’%87/ 1%oc§sésr S eS}chlE)énte%ated circuits and

nan@t@dzﬂn@mg@ SRAMMel WS spevificiey may e‘hﬁﬁ reduild 1h2£1@cd11toiofﬁg bQEfocesses at the
enbaodi nents of the present invention may requ
sub-gfoanie 6F Pyhapseysa AURBHPeveHy Tiowet shayldgbe @Wt%mbﬁhe various
1§
emb%ﬁm?e%&ﬁ’ (gf;tﬁe B%é@%{@ ’niwl gtlbl’? g{cﬁg%ﬁ P‘?@E}gérggjrﬂlg %aﬁﬁ?s aniRfrtual
bend&ﬁarkﬁg off aPreseeNitaihiy desired 1&reibf meblﬁcuy he dat abase 1 08

is_nqt . to be construed as.being limt to any_sin
st &9 gaéiéhtatﬁé%ﬁla rings thadYs 1 LG ib§ ﬂflag efﬁch es at various

leveWf Qgﬁ@ﬂt}L tﬁ@ﬁﬁ‘iou@ Qﬁ%&imféhétorf 'tﬂ%bﬂr@één?ﬁl%lﬁﬂﬁ usBBAV 48R such as

avai l'abl e "or to becone avail Exanpl es of storage
the orcilingttased inFighli tofvounert b@ch ruportlng eetnpitehl Gdhe tprasseet 106, which

|nv ntion stor S|r d_inf.ormation d whi ch
s opgP i pmecle (G ASh RS s frepitoe “Bup s L¥iey Pitotitany
repdrisThioB@atich conBamfigl the oﬁér@t@‘dnr dnderfoftRirice df eachl cTehdiPredfctive
magnetic, biological, plasma and others. Al so, the

faciliaesa fegeportyd iefermaiéoncie storeLindke dasaisec 1Q8% ribisttp ibe @ppyeeigted that
eacl] %rgl‘"%%r‘%’%‘. %g?gié’ égﬁ{‘&i B5eh) ered t&é&?g&d ?@@%ézde%ﬂ&lgl (Tao%ts

porati1o er nat

estnﬁuﬁed neﬁg, aMbc‘dﬂd:m@ﬁts dﬁhﬁdirﬂ&!lﬂte t@@lﬁml"\air 1106\, Thestbred information is
Sun and others. I n one enbodi ment of the

utlhﬁ%@é% sergeHiG Srleterminefhe apHBET PEHOTRANCE AfgAbK et @ given level
of sty 0Py RalhLIEL HGHe SHRCY R OURRRich gy tharasteistics
matri x, wherein each object in a given cell of each
matrix is of a particular data type and of a
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particular data field. For exanple, a matrix for a
wastewater treatnment facility m ght include the
WO edozogi3es) categories in a matrix for use in PCT/US2007/066575
categorizing and classifyimg influent flowto a
treatnment facili t8/6 20 Table 1 Facility No. Influent
of

FI Regardjug thefseivent 06T 88y sugtablel aofiputing dwges ergytie utidiged. Various

055 3350 011750 0002 000250 000175 019000 0003.
M RS e AU T e e A

giveXavpt 6 seBaed) THus! & tddkappriceirta i Gwssysicth EaPelsaslby and
specified in the database as the data type of

conﬁg%%@éﬁ"theaﬁ%firé@émplpmémaﬁ%si rably has a field width
o de =T s !
orS TR e T o O AARRR A d5Singe sorge

medome(s paridocas berednfguradiondtdizanae awbal BeilamdAr Ristdinsal aodge
use informtion from Tabl e to nonitor a Process ar.
meduny $yaqlgola or o breemp é&alfagiﬁeﬁlxa%npé?ﬁ@? sloragerigehnglogies yéich can be
utili¥dd Wit tHe PO SinPETiod3b bBRSar debirMinforkafof and which are well
relationship mght be as follows: Table 2 Facility No.
kno#h ectheiadalnclods; it Kid monditrtitefio msagkietio whectricel, spticaladléatios

f.F .0001 $100,0 10 | te rom Table 2
magic, R I B oy cor B0 GRRPS eptizufed o be
comgﬁ)t@cﬂé %ﬁ&%ﬁo@@&@?%@yfm& mefhdioVs gidd08h $5 fdsO 81Q)Vided by

000 Cal cul at ed 003 $200, 000 1700 éal cul ated 0004

Oragly Sogmoatiopy hrteranteanahBusingss Masbings.Byticraseftdaapgraom hslle Maxtor,
Sun}ﬁg’l e?s utilizes the same facility indicators as Table
) P ereby creating a cross relationship between the

t dialos embudimenbaf tha pessftdavention,tkpdasiere 408 treoafigared using the
Process can be generated and/ or rtggorted, whil e al so

Struetyegd Quegy Lapeuage (55 QUp pp Erithanthe datpbase dsdesiably sirpetpreddnto a
. _ L O Char...
mat NI 5Ei SRinERFEL &f Geltha Bl particuler dtg type and of a
partivelanidatd fiehl. dompasrepldes etk foaa sasttwhisr treatmlentafacility might include
“Kilowatt Haurs per .Gl |l ons of Flow. " of, .skil] in
the fofjawies TP A0p? SoR Beotesoutplin morrgsiag gituenl low o a
treafin€fRaltj-ve tables may be used to further define and
classify paranmeters provided to the database 108 for
use in nonitoring, analyzi®abledd generating a VBP for

Facility Noven Pr hifhent Flow higdr | InflienpiSStmg/he | vinflueat VSS mg/L

bengdorar ki ng [of Pr oo®ss3es, I n speqfizgsEcat egori es 011750

(sughp2 as onja subpgyspemM SUb-pr o0gEeFIF50r conponeng19000

I evg('h(}:,, the vari ous()@f%@di ments of b@(ﬁ)O@r esSen 110000

0004 001200 000150 011500

For example, each of the data fields above are desirably specified in the database as
the data type of “integer” and each field desirably has a field width of six integers. Similarly,
the database might use another matrix or relationship to classify the operations and
maintenance costs for a Process and use information from Table 1 to monitor a Process or
facility at a desired level of specificity, such as kilowatt hours per gallons of flow. Such a
relationship might be as follows:

Table 2
Facility No. Electrical Costs | Kilowatt Hours | Kilowatt Hrs/
Gallons of Flow
0001 $100,000 1000 Calculated from
Table 2 Kilowatt
hours divided by
Table 1 Influent
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invention desirably utilize a nunbering schene which
identifies |like conponents in other facilities. One
wex@mpte2of this nunmbering schene i s 100. 20. MOBCT/US2007/066575
(wastewater 15 treatnent.|Influent. NH3N). By specifying
, vl . I

Pr highdegree of

daF ahase and byl|periadically|reparting reqults B/ or
usiage 000@uch conmpor)0 t he ser 20 can |ut i Calzelatedch
i nformaod@n to gene$20D08 Vit ual 1EAchmarlk, Ghlcelated

whien coopey ed t o angARoogcan be usedopo gerjer aCglculated
conclusions abouf the perfornance of a facility and of

a i\ i g i t .
Sl Py SRS S Ler iR, Skl TSI s o Tl
1, thembyictdatidg byrass vélaticnahip hetvdenmalicktablebyrseclstheta formpdsitg, a

nunperin chene can be used in conjuncti.on with.the
reprgRRIAEE OF & RESGTRER 08 SSFert s ABy BLERbIAGh VoHE SR fpcaliating the
comPESFnl R PreRNeOacits AEH BbhARn IQR! §f GRELelty. OFt@fer, relationships

parameters associated with a facility, or” other
betwrep devels, of apecafgitycrasiatsedelvsedio avinpapredarived papmefeps, such as

3T BB o 8 A B Bo R

addifighdlehd/os Hiedm@s/e tA816s may Be 642866 TirtiRr REMELHT oMssifly PArdieters
| evel of abstraction, such as at a waster water

providase temdatghasn 108 &g upg inynemitpsing, amabizingsngd|geyeratinga VBP for a

. ring schene can further specify a specific

g”eg:#gg%éés or systemw thin the "100" class facility
usiRagher, feupporathe vittindl denchnedrking @ ProOsses, i pdtifiocatdgeries (such
tabl e bel ow i ndi cates the sub-system or prqcess refers

as op g Sub-SRHP TP Progess PHramponghtipwsl) thp xariqusembpdimentyef the present

inveR (i ESALRY L QuAinbithd ShBMERTHich BMATATIE GomPbrdent3h other
“A31, " Ich are indicative of a unit process evé]l

facilifdel chetexamplt afdhis hemherteg scheamt s 100X)OD ((wadtgwvater

Fur , ' nQt sho in the tabl e bel ow,
trealgifnt.Miea b BY spectaoresresst f arehibefi af sersificifydn the
datab&8¥nt by §Rrisgic N, VI\%Q&MH% o&xalts bbbt Wagd bff fubh cSthpéden®y the server

other léevels in 2007/ 121328 PCT/ US2007/ 066575 8 a
can gtiljzersughy irfermatignde Benesate Alvgsial benchmetk, avhixh gy eosnnaresifo an AP

hat t.he nunber] .Sch n _use al pha ric .
can b fed 0 SoRMIRERIGRIBER B8 fersiiindd BHOARTRY b ot given
Prodee\@lative Bp actudliifduSpe eéstits, anndlhtivdnd optiliided iABES Sesults - as

Ceneral Unit Process Process Process Unit Process Unit

speqiiesblsa visliabbgachmarknymber Name Nunber Name Par anet er

Ty
embddiinddts ¢f tRe preeas invehtion Sodsscrilidrunt]/dPcharecteri A sMARE or other

Facility Data .20 | nfluent A31l M ntenance Cast nit.. .
perapR SO EREE R 2 Fa0 0 WAPBEBEaCE T g B e Ipval oheeificity. For

exarifit afQ35 sid¥d bdTb R e F8bIERES hfith6&ing stRMnYWIHh &%ﬁ%ﬁfeﬁ to utilize a
ta 20 Influent A51 Cost Unit Process Sludge I00
genstifirmitee duch gs U004’ t2Bpe¢aifyl alknotesddila Digh pozhbf dstraction, such as at a

waster water treatment plant facility level. Additionally, the numbering scheme can further

specify a specific process or system within the “100” class facility using a secondary number,
such as “20,” which in the table below indicates the sub-system or process refers to
“influent.” Further, further specificity can be provided by using a third number, such as
“A11” or “A31,” which are indicative of a unit process level O&M costs and maintenance
costs, respectively. Further, while not shown in the table below, additional levels of

specificity can be provided and identified using additional fourth, fifth, sixth or other levels in



Unit Process 100 WMP Facility Data 20 I nfluent A71
M scel | aneous Cost 100 WMP Facility Data 20 | nfluent
wERoo/124328 Process KwH 100 WMP Facility Dat ap@DUS2007/066575
Influent E21 Unit Process KWv Demand Simlarly, a
nunbering schene for an enbodi nent of the present
a givenvwitbienng sdhstise Also, gt dovldthecparegiabnd thetphesembaihassheme can

use pru{n%&eﬁtc rcﬂgllagt"er% a%ﬁ/o? Bﬁl‘@{‘ LS 8 aydes%he 4. In this

parane can be related to

each ot her by an aI phabet ursor such as "C' in
Genelpaq "Cd Sludge to Qevva;leg‘r:almﬁ%pd unit process

gl anmeter. Table 4 ‘be fk1'ng 51 Vacuum assi st ed

]
Pro€ds¥] ngé?ﬁlmmmoce%lsu@g&egg OsWedsr | ﬂglt PMS%@W&Q&% Parameter
NurﬁlﬂerDeWat eNamg TSS, Mdber MONJRED, Lpadimetergal | N2/ Hijame
Loadi ng, | bs./n2/ hr M3 Pol y, | bs/ Ton M4

LD
1?93\/\/at\ely\g5 Fecliy@ate | bsPay s Dewat efithg Fi Upif Biogess O8M Cost

106S, Wo/Tle Fabii§ DMaber 20f  Unidhiger@n Li n@21 MD7  Ghit rogds€ Labor Cost
gpd WD 2007/ 121328 PCT/ US2007/ 066575 9 P01 Tss,Urtapdéess
1602 CanaPGaaiity DdiaAs shown | mfldaddl e 5, Aal nunber Maigtenance Cost
schenme can be utilized which distinguishes hit\Wesass Chemical
190 ovi T Pdacitipn®etr  vaRles, #&dedntas "ARA4L Unit ProcEss

O8M Cost" or "A21 Unit Process Labor Cost," WnitdProcess Electrical
10@r i VW TEFasity &gtaat ed 2Dar ambfleent val ueéd? such as " A@gst

Faciljt 5 &M _Cost/ng" or Al13 Unit Process OXRit Process Sludge

1%st /YT Feqliy Data ¢ n&0 nunb&YH§0g schefB! can be leQt%;f'COSt

6(?1:638
b7 RUORTEHOERR | 200 o offuTh o oPibn par AElprecus Cos

19@l ueWwwhiir F@cﬁﬂy@rata denkofyi ngpfludéne basi €10r sour U-t Process KwH
e c Tabl 5Fa|I|yDat
(gm n\?’Wat | 'tI)'tH very g%l t P?oceés %%’ar anBl eGP Demand

costanB abiheelfy s 8?%?@%%# Ut Bt Y G Con e
pres€iitsd aBOr fepbdritéd/udifi NiredanreurEasshoddlbdldw in Pikle€ 2 s n this

Mai nt enance Cost Facility Data - Adm nistration Every
struqiies Wbt BIOESSS Poranelrs cambeislaindda cosh othen bycan dphabetigiprecursor such

as “&Ph ﬁ@“é@ﬁtsﬁﬁdéé%’ ]j:)e"e\yamtg%pd” unit process parameter.

Table 4
106 Dewatering

51 Vacuum assisted drying bed
C01 Sludge to Dewatering, gpd
C02 Sludge to Dewatering TSS, mg/]
MO01 HYD, Loading,gal/m2/Hr
MO02 SLD, Loading, 1bs./m2/hr
MO3 Poly, Ibs/Ton
M04 Dewatered Sludge, lbs/day
MO5 Dewatering Filtrate TSS, mg/1
MO06 Number of Units on Line

MO7 Filtrate, gpd



10

15

20

Al2 Facility O&M Cost/ng Al3 Unit Process O%M Cost/ ng
A22 Facility Labor Cost/ng A23 Unit Process Labor
w@eernmg2A32 Facility Maintenance Cost/ng A33 REN/US2007/066575
Process Mi ntenance Cost/ny 10 By further exanpl e,
assune that each of facilities 104a-c is a wastewater
treatnment facilitypofurdshefpegssume that each facility
104a-c utilizes the sane ’faC| ity configuration for
initially treating pgf | gntcdic. € » waster water from
sewers and stormdrain systens) and that each
facility reports to the server the KwHours used per
noAsshbentin Eable tShe numbd:mgﬂcherhh dar be wtlezed MMStmguishes

enbodi nents of the rese I th ca .
betv{ReR PRHYASTAAGHRELET Vi qse%ks &Xﬁ%ﬁ?wﬁ@s@\g (Fost” QFRA21 Unit
ProdeSPLABOr THsCOMISHEd gpé‘ﬁcﬂate@ﬁargﬁéief eﬂuest @udﬁod@"%QQ Facility

anal yze and/or virtually benchmark the power used by

O&MECostineg?idriA k3 Wit Prosass Q&M m@ﬁtng ” Bheatdhrthe Rumberplg scheme can be
usecgtgr{e%ﬁeée&?gnlgg Beipr%elﬂﬁorrrl %?lr Lﬁ%ﬂ%{) {;r (%SII, I Ye nutghaz%h ItoI <t')1¥tain a
givendfatdnhdtérdmhanshidd £6 Mbﬁtlfyﬁ@&ﬂ@ﬁésﬁ& sBunék Ifdirliﬂé cdleqhtidrd y
at any VBP |evel of specificity. The VBP desirably
identifies real world achi evable results possible for
a facility having a givenTlsablet 20 properties at a
gi ven level of Process specificity. Further, when
= 42 {i ed a evel s of
Faés',@&gﬂs C|$§E‘*'§'§3§§§‘{s’{ peakE‘d'%ﬁégﬁ'tf or \/\A'Elours per day,
t he vari ous enbodi nents of the present invention can
UPE uPPrametsl to further refid® andp?ra@ﬁfelrfy t he virtual
A8nc ARdiKOEMIColaci | i ti es satAldfyi HEt PReFs§iAPMCREt of
A3P opEpdilitelabgt Cashe gi ven Ieve‘f‘21of YpiRiopgseiLaRer Cosych
ASfecFhdility Meintenarise Costor exanpdd, i HeihPioggssMeigengnce Cost
Facilityt Data § Adidinistration i al | EvéreldnitRrocessuents WO
ViRt 7 chiglidgd PCT/ US2007/ 0665viauall Ocalculteat , when
UPPEChhiafletdf COSts are | ower ,ypps OPphiafHefsd Wher eas
A1Eosga |Iﬁ)¢é&l\/l'&sflrﬁ§l uent s durAﬁg UH?P:@@&SS@&W B&tt/m I n
o) the presenjys NVent wapessw@or Qﬁ%' ng
C

h
@Ecmﬁ%‘@&ga@énam LS S B Pt i

su the 5 TNET se tion system
or oY BEwepg R Fhim atéﬂ@éﬂﬂ%&@l‘ﬂ?ﬁ"} Fogsls's vEsfesyad roament
fac1151ﬂfj Furthbs4ds@he ¢hak Badhi fleilif: 108X diiliz8s BFbAAE FRNity caifiguration for
user can log in to the server 106 (Fig. 1) by

initighy &reatinggnflient (. agaster watendrg@neewerp and sferm griighsystems) and that

B g Rl D37 DO . Under

the $59M3 ehibolfintbntdof tAbtesdrs invieAtior the des tart eshe information reported
enbodi nent, access to the features and functions of a

to iichst sash of thsirenasting eqyupyers 1044135 dspiredle oRARIFQL Ftglyze and/or

Vlrtlflﬁg;%qlgﬁhl tﬁ%ﬁo&&%g&]f)y %&h@ﬂ&ggﬂo ‘We?t éHt@ A arklng of costs
usernane (such' as an ress) and passwor

(andl/Sr éthemmﬁam): foatagglvenfasitityeran aldoatccaoeidsespart sothe rqmrtlng

the features of a tem| nt i t he .

fam@l@le%@mals%%% FosBet iRy Viat %F*ﬁlﬁé?t LY B‘;Pr}gﬂ%ﬂfe ¢}ty The VBP

desf?ﬁblx AenfHSs MBI woltd Qé’ffﬂe\gﬁfe‘%esctﬁ’@ ?Bés‘iﬁ’le 2R QL8NG d 8¥en set of
techni ques such as digital ficates, private

propatiss atagictnrityel g€ Bmcastseqjecaﬁdl/c)o rFusthet, odieo ahfoymatjseis eeported at

metric i cat o ot herw se .

eve iOH Jei A HPSEDG oo Fusab aFPa By RSk Shllef g various

emBYdRaeHS BFthWipkdied ihRiBioR dEIEbSHIElived o filrther WhiRe RRURIARS) the virtual
shown in Fig. 5. Desirably for at |east one enbodi ment

benehm@rﬁfefopfaelé@m satisfiiegthe givengeiaf@ronpaijesat B varyleyslof specificity.
Suctﬂ E%mﬁﬁ%elﬁ?%%g Pg)&m% H&%ﬁ% {élgﬂ lﬁéﬁlélﬁ%&ﬁ%ﬁlﬁﬁ@a%%étmg influents

ey are assoc
the user has been previously associ at ed
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20 wth two facilities, the "Gty of Valla walla WMP"

502 and the "Village of Carol Stream Water
woReml7aemses on Center” 504. As represented by thBCT/US2007/066575

under | i ned nanmes, hyperlinkse to web pages providing

nore informati on about each of these facilities is _
at night wihge glectmicyy costs aredower, iscoptinppadovhercasdhessdreatimg/influents during
the @ﬂ%@ﬁ of facilities my be associated with a user and

?o information for such facilities may be

poubaé¢ edbatimehofidpresag tveiion, & rEpetting ofh SRility’s performance
provi des a variety of links along the |eft hand side

charBgtenics ey e apsompTshedaisingiakebd based opfimizetion system gich as the
cau

OPI@T we%a%gvpnu l7alt1|%ﬁ§y§é}g g (ﬁgct e (’elgfgmgc r?g gl?een%%ﬁ \}1ﬁ§ge

Col&8db asl iflnstextent adFig.B. tHoe this embodxmemt; amnaserican fogyia.to &ﬂ: server 106

. 6h., Desir.ably,. . a user is provided with the option
(Fig Dy taGReTos o8 (e Bt ol 0 i Se i 50 SRrkAgL08 with a “user
nam@bhnd ?&@s@'drﬁ’t’ i A6k Hllﬂ%gmatfs HpubYSHER |4@O 28h&Gh PP, 4. That s, for at
relating to "general 30 conments, bage errors,
least' th@mmhoshram, asheastto ﬂ@sfa@tgl;eg andy atnatlmsl dackervss umsl;ementmg the
el LG8 ues and "faci ccessi
virtya BB ki g I8¢ B apms Vi sl S Bime i s an

e- mﬁBadcﬁréls@P&{d FswErdOTiE to BERRHENREL, hoWevdrNBaPiRERND some or all of
i nvention. Likew se, conmmuni cation with server

the izat¥resiof esxsiemdmpigmenting thepreseatinvetioameryde fstbpaeewad by the

o Bt B8 BT 0 R RS AP Qs By
certifiesiss gesateiehs, pariontly gencraied hnd/ breperiotioaltp np it @i wzesre Gds,
the |ike. WO 2007/121328 PCT/ US2007/ 066575 11 When

bloni“ﬁgc mgjcaiors gichethenwishe 508 is sel ected, the server

Qgﬁ)ﬂt 1n11§§£cc@§§4%eeser\%r WED seaﬁJ ?sgtﬁﬁr? ﬁ%sén’t: Switd 4 home page such as

[ e user to V|ewan/or C euser S
the wdapigeaiﬂ)ﬂmhewn anBigof. Desisablyofod at I'Ebm ohé)amhledmﬁdmﬁthe present

nk 510, when sel ec result n.the seryve
1nveBi;18%,@rﬂsF%a%a%§Bs @nﬁ]&%@or@@@ag@ ea ?fetgpqe&flhaes;m and 504

witH kS Bich twwcarél@s%oagt@a NAS KRG EFiB! § \fhé 8QfRas Beln ??évi’&fsly associated
bet ween™ " %ﬁe Users" 802 and "Manage Facilities'

withgigw fgghh@ﬁ; ghe “‘WheroftWelle WeHa JEWIRE r5'02 89@ the| Wilagesof Carol Stream

e.ser resent i,ch allo

Watet?%?cq }]on (g?ﬂt?{l gp? a eéar%slpp%fi lltz)g & un egmgg &ama%lhé?%rhnks to web
pag&aéElingaabE YnfofatiinSHboat da\il@ oPthiesd ﬂa@ﬂiﬁ§s is @on@&é&ie rAlso it is to be

users. Further, each user's nane provides a
apprepigieditiat anmbmb ercRf fasilitips rasy bwsgaﬁﬁ@] wathradiser armslylks to

f er isto

infoffin s bith AHCL A8 SR IESh 0l pBRmaBs8E T 1S 0

doitig. |5i do prSOﬁes asar‘sdﬂpmﬁluﬂarakmg&th@leét hand l§1d§ of 8 pagh&00. These

. .the "Manage Fagjlities" 804 | Selected,. [ he

linkg, E}CU@%/E‘EP@@@W(%” WoneBlpasrough 85%@3 et B wPhY ¥hen the

“CoHf€{ s *"566*]119(4?}51&&&({ ah 'e‘éﬁmp{;vb m’ls hl%s&{t@(ﬁfoechgﬁé’éér as shown
faC| Ities and/or select l1stihg of eX|st|ng

in Figacod 4 4. d3esiBhlys @ hsar tis pmgvmlecﬂ mtlhl thet «yptmmmef s¢hektinga topic from a drop

desi [ Iea5y the user. is then
dow Tt e B 16 B ncliteS B eramlingelagm e g o tgehetal
comPRAE,f ¥ ?e efr8@1"0RerfoBts And ch¥Rf ARE T datPAPloR8 Aihes,” “user credential
~ Sout hwes Nor t hwest ) and/ or a desi gn capacity for the
issuecang ffycﬂltyrﬂcgfrselbelﬁﬁ aﬁsu nOthet depiegandédy asen sypplid tgpics may be
CI|I essed ov
suprgggﬁéggm%% ue(g&ngta 8 g)r%se{ity 1ng§1tlgg &11%{&@ ezggm%ngg{lon with

sewwa&ﬂalsaﬁ@mﬁw algabt provvidedand/or Bupperte@byefy Hwuiligele,
specific values or, the |like may be used, however,
comgjupgqations @ﬁ%dnﬂr’éﬁp& bt n?ﬂgmévf\épew%epb%ep geice gneasaae% ﬂl@ﬁtﬁnt

mes%%@%ﬁ%f{)by;rog{m ﬁﬁlep&lgﬁ ESnterenOds of e, an

e asse pl'ant m ght speci ylts desi gn
capacity in terms of cars per hour,
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whereas a conputer system m ght specify its capacity
interns of Kilobits per second or the 1|ike. The
w@egovae13ag so can be configured to enable an  PCT/US2007/066575
adm ni strative user to detarm ne which 25 users are
associated with a given facility and to add users as
deSVhadthe r‘Myl A;cdountBémkrjpB ecseddoxd, t}tetsamtveapnesmts d@arexainple, a web

ted h aSSOCI the
pag 100 (i ) PG bR et (b VIEWRoR o saaer S CRAL g@é{?ﬁ and/or
pass¥dd.not prOV|d|ng the new password to the user.
ot her enbodi ments, users can al so be del et ed, have

| i Ahiheé lé])lpti‘éeiéghmp ]iclmk ﬁé@e@earsd]/egtedmemmm e server presenting a web
30 R 5
v 5 55 o L BRI Pal es Flni pce

“Ma@ﬁ%awérb ag0Médnda Vb EE Fadlieah 80h eﬁmortsh SVBAT the FVRhSSEDSS” 802
shboard 900 page as shown in Figs. 9a-b. The

link g selgstnsds @eggwebpwr@%@ga&g OvRieh g,llqws aucewith @dministrative privileges

r
o LS B T ARTBLS f S TSP o
namBépsdilbdmradiyppf Erdetot swebipageby vclhalii the adﬁm@ttatmgmw gpecify for which
‘Facjlity Q&M Cost = mllions of 35

faci g B33 YSRBISIO Be §tS§cw@ﬁh Spelnfecilisist iy pcheye | jp a drop down list

806%&%ﬁ§®h%%eﬂﬁﬁ icSin g%g gel udge disposal costs. In WO
2007/ 121328 PCT/ USZ00// 066575 12 short, the Dashboard

90Whenothi Hvknagedseilities’t &Oéblnduls(skl,ectedi,sthe sewvgrpa@pnts a web page 808
. representation of t osts as ted W t h r.ati
(Figy KO 18811 ¢ YSebrvith pPTEISRRYS PRALGEES 3 Srealh Pt fsih osamaor select
fronﬂjﬁ? &t exﬁd’tlﬁg ‘i*&:ll'lt[bss eRe@ﬁﬁgSa faHlﬁy aghy Wifhﬂ}ﬁ) @esﬁﬁbgﬁ includes a
1) enerates hese charts based upon historical data

hypenrlnk).ghelugse is then pravidgd lpgceshio & welvpaderajlowangthe gses to specify a

R R M e
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embodimhentkesf the pystenata ipﬁcnﬁj a Bysgpgr cdpacikysof alglvéroPotéssr For example, an
TR T e,
whe?&@‘é%og@\?&i"% PR BEL A/ capRBtyaR fermi¥or RS OBHber s8Qd or the

I'i nks th specific regard to Bénchmarks, the System
hkeof this present enbodlnent desirably |ncludes an

" h RGeS s R DS R Pl 47 OB EE yspo Telihine which

useﬂs RFOSER AteDwitR %?W&Cfaéﬂl@fﬁnﬁh@ al@hdePdiss deairéd. Clt Rab B Appreciated
facilities and enerates a target or virtua

that fganetrnesaiso bocdiestvye Eadﬁflatéd by ngt @sqcmtmguhergy\éthew fagitity and/or by
chal%g(i ggo%n 108 spea@&%org /agg rnE) Sgragl%m\gelg ?1 I% ss 2(? trcr)a !18 geq III?other
embpdRsaits, ubdis tdicalstabadxaed, hateimensa agdess pﬁ\fil%géséz[ndﬁ)"r olii¥pwise
can recogni ze a target value 1002 for a facility's
confroliesh  ogM costs In anot her embodi ment of the present
in r "
onraiB nali® F 9Skmer PP Rl AENIRURTRY R ey M ity of
WalleWallﬁ.'WéW”sesatmte(h t}ECSepAeepEesdsms 4 Das}ﬁmtamdaﬂoo page as shown in Figs.

f ce 4 the facil relative to
901 SThe S0 BB D Arvitios 4 ey hicleledneins Syfrdime. For
cxaﬁﬁbfet RakhOPRSEPREMeatibHt |f§cﬂﬁ)t5f%§§rﬁf)le'&f)ﬂ:ﬁﬁ iR %IQ &he Dashboard
|ow 1008, and | ast 1010 recorded va

presenis |sumnyry q:harth ée@pty@thg F@cgbty;()&M Cost/mgd (b\ehere mg millions of
hat !
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representation of the facility under study's

performance relative to a target, such as a virtual
wQ@2oobersksar k. As di scussed above, the breaki nBCHUS2000666575

a Process (e.g., a facility2such as the "Gty of

Walla Wall a V\WI'P") can be to any level of specificity.
shorpyth\Deghharidd 0 provddescaiscrithargaiakpeasy to g@sp representation of the

cost(gjl g%é@?ﬁﬁ:\hgtht &)%é%]?llg%ﬁé fagglt}g) I)n Llﬁ ?Ar? %as?s o ?k@k@Xrggoﬁl%%wnward

a ar

trenﬂshm snclesens. Thewenier 006 (‘nghlt) g%hkﬁ@t@ﬁ thetieﬂéﬂabté ®adeld@Pon historical data
hown in 30 List 1. Lis Wal Il a Walla WMP
PTOVA‘%Fiﬁ psriedicatly B}ﬁ ﬂ@a*?%f’f@}é%?%]"&ﬁ@ 1§4%|(ﬁltgewar¥*‘@étheb§% Qne 35

e A BT SRR AP ART Y MhalRoos woon
aggroeataddta Kmﬂbdmimmwmticﬁlylmbmsse@dg{ ech ddedity lseamputeapoor to
Hour.s/ rti Hours Sick Leave Hours 10.Labo
trangigiSHip R EABY K RCGGH oL & Ren BT AE P mupg ot MBI R he server
106Conp Electrical Costs KwH 15 KwH ng KwH Demand KwH

Demand/ ng Electrical Cost/ng Chem cal Costs 20 .
mang again tngig. %, thrgRasbbegrd 940 algo sncludsis agdprality of hyper links

to oaefc’ ca res acgsfunc%ns ;I\)/r%vpc{eg I%anﬁeese%:voesrt These include “Benchmarks” 902,
“Modeling” 904, and the above discussed “Contact Us” 506 and “My Account” 508 links.

With specific regard to Benchmarks, the system of this present embodiment desirably
includes an option to see “Process Summary” information. As shown in Fig. 10, the server
desirably processes the information received from the various participating facilities and
generates a target or virtual benchmark 1000 for a facility’s various systems and components
(as reported to the server and stored in the database, and/or as derived from information
present in the database). For example, the server 106 can recognize a target value 1002 for a
facility’s total O&M costs. In another embodiment of the present invention, the target value
can be automatically or semi-automatically set and/or determined by the server 106. The
server also presents the actual performance 1004 for the facility relative to the target 1002
(which in many instances can be the virtual benchmark), while presenting the high 1006, low
1008, and last 1010 recorded value for the facility in the given category. It is to be
appreciated that the “process summary” pages provide to a user a quick, easy to interpret
representation of the facility under study’s performance relative to a target, such as a virtual
benchmark.

As discussed above, the breaking down of a Process (e.g., a facility such as the “City
of Walla Walla WWTP”) can be to any level of specificity. With regards to wastewater
treatment facilities, a representative selection of levels of specificity that a user might desire
and a particular embodiment of the present invention might support include those shown in
List 1.

List 1
City of Walla Walla WWTP
Administration Data
Operations & Maintenance Costs
O&M Cost/mg
Electrical Costs
Electrical Cost/mg
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Mai nt enance Costs/ng 25 M scell aneous Costs
M scel | aneous Costs/ng Influent Data |Influent Fl ow ngd

wo ndo7azxses TSS ng/ L 30 Influent VSS ng/L | nfl upet/USK0D7/066575

ng/L Influent NH3 ng/L O881 Costs Labor Costs 35

El ectrical Costs Chem cal Costs Sludge D sposal
Costs Mai ntenanc&vddsts M scel | aneous Costs 40
Effluent Data TSS ng/ KwEBGZ ng/L NH3 ng/L NO3 ny/L
45 O8M Costs Lab®wlCosnsndEl ectrical Costs Chem cal
Costs Sl udge D sposal KeasDenb@ddMed nt enance Costs

M scel | gpgpr8r&psts Screening Fine Screen WO

2007/ 121328 PRPGILMRAQ07/ 066575 14 Cu. Yds/Mc &M

Costs Labor _Co_t—(l;iagsl {&g Costs 5 Chemical Costs

Sl udge Di spogﬂ enance Cost s

M scel | aneou?%%g
eave Hours

Labor Cost/mg
Workmen Compensation Hours
Percent Workmen Comp
Electrical Costs
KwH

KwH/mg
KwH Demand
KwH Demand/mg
Electrical Cost/mg
Chemical Costs
Chemical Cost/mg
Sludge Disposal Costs
Sludge Disposal Cost/mg
Maintenance Costs
Maintenance Costs/mg
Miscellaneous Costs
Miscellaneous Costs/mg
Influent Data
Influent Flow mgd
Influent TSS mg/L
Influent VSS mg/L
Influent BOD mg/L
Influent NH3 mg/L
O&M Costs
Labor Costs
Electrical Costs
Chemical Costs
Sludge Disposal Costs
Maintenance Costs
Miscellaneous Costs
Effluent Data
1SS mg/L
BOD mg/L
NH3 mg/L
NO3 mg/L
O&M Costs
Labor Costs
Electrical Costs
Chemical Costs
Sludge Disposal Costs
Maintenance Costs
Miscellaneous Costs
Screening Fine Screen
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Carification General 10 SOR gal/SF/ Day SLR
| bs/ SF/ Day DTHrs Bl anket ft O&M Costs 15 Labor

w@ewra2Bkect ri cal Costs Chemical Costs S| udgeCT/US2007/066575

Di sposal Costs Maintenance4Costs 20 M scel | aneous
Costs Cdarification Primary-Center Feed Sl udge

Wast ed |0 ¥dstMG S| udge Fl ow ngd SOR gal / SF/ Day 25 SLR
| bs/ SF/ IOsM Casthr s Bl anket ft Nunber of Units on Line
TSS Cap 48P Castsidge Concentration ng/L  O8&M Costs

Labor Cggtgricdil@iisti cal Costs Chemical Costs 35

Sl udge I[gshRsaalcssasts Mai ntenance Costs

M scel | LBcodd @rification Secondary- Center
Feed S()%?ﬁ%éz) LPpYss 40 SLR | bs/ SF/ Day DT/ hrs Bl anket
ft Nunbﬁ‘rg. 0 nits.on Line TSS Cap % 45 Sl udge

ellaneous Cos
Co%zeu[} 1cag(fn(gﬁe§ﬁ’ai' M Costs Labor Costs

SOR gal/SF/Day

SLR lbs/SF/Day

DT Hrs

Blanket ft

0O&M Costs

Labor Costs

Electrical Costs

Chemical Costs

Sludge Disposal Costs

Maintenance Costs

Miscellaneous Costs
Clarification Primary-Center Feed

Sludge Wasted Ibs/day

Sludge Flow mgd

SOR gal/SF/Day

SLR lbs/SF/Day

DT/hrs

Blanket ft

Number of Units on Line

88 Cap %

Sludge Concentration mg/L

O&M Costs

Labor Costs

Electrical Costs

Chemical Costs

Sludge Disposal Costs

Maintenance Costs

Miscellaneous Costs
Clarification Secondary-Center Feed

SOR gal/SF/Day

SLR Ibs/SF/Day

DT/hrs

Blanket ft

Number of Units on Line

TSS Cap %

Sludge Concentration mg/L

O&M Costs

Labor Costs

Electrical Costs

Chemical Costs

Sludge Disposal Costs

Maintenance Costs

Miscellaneous Costs
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El ectrical Costs Chem cal Costs 50 Sludge D sposal
Costs Mai ntenance Costs M scell aneous Costs WO

wWQO®712132828 PCT/ US2007/ 066575 15 Git RenovaPCLZOsaontd66575

Cu Yds/ M5 O8M Costs LabonsCosts 5 Electrical Costs
Chem cal Costs Sludge Disposal Costs Mintenance
Co€irit Réeed|Claammelis Costs 10 Thi ckeni ng GBT- BELT
Feed S| \@igedsM@v gpd WAS TSS | bs/day TWAS ng/L HYD
Loadi ng &M &sax Loading Poly Ibs/Ton Filtrate

gal / day b} Epatte | bs/day Filtrate ng/L 20 Nunmber of
Units OFlJnltﬂ alCT Cap % Sl udge Concentration ng/L

&M Co ts 25 Electrical Costs Chem cal
Cost s P Costs Mai ntenance Costs

M scel | %E ?ﬁﬁs Dewat ering Belt Press Sludge to
Dewat er i G"c e to Dewatering TSS ng/L

Mtsce aneous Cosits
Thickening GBT-BELT
Feed Sludge Flow gpd
WAS TSS lbs/day
TWAS mg/L
HYD Loading
SLD Loading
Poly Ibs/Ton
Filtrate gal/day
Filtrate lbs/day
Filtrate mg/L
Number of Units On Line
IS8 Cap %
Sludge Concentration mg/L
0&M Costs
Labor Costs
Electrical Costs
Chemical Costs
Sludge Disposal Costs
Maintenance Costs
Miscellaneous Costs
Dewatering Belt Press
Sludge to Dewatering gpd
Sludge to Dewatering TSS mg/L
Poly Lbs/Ton
Dewatered Sludge lbs/day
Dewatering Filtrate TSS mg/L
Number of Units On Line
TSS Cap %
Cake Concentration %
O&M Ceosts
Labor Costs
Electrical Costs
Chemical Costs
Sludge Disposal Costs
Maintenance Costs
Miscellaneous Costs
Dewatering Drying Bed
Number of Units On Line
0&M Costs
Labor Costs
Electrical Costs
Chemical Costs
Sludge Disposal Costs



10

15

20

25

30

35

40

45

50

Poly Lbs/ Ton Dewat ered Sl udge | bs/day 35 Dewatering
Filtrate TSS ng/L Nunber of Units On Line TSS Cap %

w@2adog1segentrati on % O&M Costs 40 Labor CostBCT/US2007/066575

El ectrical Costs Chem cal 1€osts Sl udge D sposal
Costs Mai ntenance Costs. 45 M scel |l aneous Costs

Dewat er MggntengretyCedy Nunber of Units On Line O8M
Costs L&bseellaneaus &BI1sE| ectrical Costs Chenical Costs
S| StgtzeMispoabLadd Appliv@i@007/ 121328 PCT/ US2007/ 066575
16 Mai ntensbap Costs M scel | aneous Costs Sl udge

Di sposaILohmg mwAc@atl on Tons/Day 5 Loading

Tons/ ACtauiin@ , gn ficiency O8&M Costs Labor Costs
El ectri %MC@ Chemi cal Costs Sludge Di sposal
Cost s ce Costs M scel | aneous Costs

Act i vat %ﬂ neral 15 Number of Units On Line

O&M Cos sts
emlca Cos S

Sludge Disposal Costs

Maintenance Costs

Miscellaneous Costs
Activated Sludge General

Number of Units On Line

0&M Costs

Labor Costs

Electrical Costs

Chemical Costs

Sludge Disposal Costs

Maintenance Costs

Miscellaneous Costs
Activated Sludge Oxidation Ditch, Carousel

WAS Flow

Aerial Tank Inventory lbs

RAS Flow

MLSS mg/L

HRT Hrs.

Sludge Yield Ib/Ib

F/M 1b/1b

SRT Days

MVLSS mg/L

WAS TSS mg/L

Number of Units On Line

SVI ml/g

Efficiency % Removal

O0&M Costs

Labor Costs

Electrical Costs

Chemical Costs

Sludge Disposal Costs

Maintenance Costs

Miscellaneous Costs
Attached Growth Trickling Filter

Recy. Flow mgd

Recy Ratio %

Org. Load Ib/sf/day

Wet. Rate g/sf/day

DO mg/L

Number of Units On Line

Efficiency % Removal
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El ectrical Costs Chem cal Costs 20 Sl udge D sposal
Costs Mai ntenance Costs M scel |l aneous Costs

waetoraztzesl Sl udge Oxidation Ditch, Carousel VS/BE107/066575
25 Aerial Tank Inventory b RAS Flow M.SS ng/L HR T
Hrs. Sludge Yield Ib/Ib 30 F/MIb/lb SRT Days MLSS
mg/ L WEBkMSSosayy/ L Nunber of Units On Line 35 SV
m / g Ef fiaboe@asts % Renoval O8M Costs Labor Costs
El ect ri d#éctladtCGosts40 Chem cal Costs Sl udge Di sposal
Cost s MghenfieaCTRtsCosts M scel | aneous Costs Attached

G ow h Kuj Ipl%sglbgﬁg 45 Recy. Flow ngd Recy Ratio

%Org Wet. Rate g/sf/day DO ng/L 50
ig] e Efficiency % Renoval WO

20%? J_ l61(;)5 5tl n17 O&M Cost s Labor
lé ge ffl &(g} &%rto ¢ Digestio

VA/Alkalme Ratio

Number of Units On Line

Number of 2" Stage Units On Line

VS Reduction %

0O&M Costs

Labor Costs

Electrical Costs

Chemical Costs

Sludge Disposal Costs

Maintenance Costs

Miscellaneous Costs
Disinfection Sodium Hypochlorite

Number of Units On Line

No. of Coli form Violations

Residual mg/L

0&M Costs

Labor Costs

Electrical Costs

Chemical Costs

Sludge Disposal Costs

Maintenance Costs

Miscellaneous Costs
Dechlorination Sodium Bisulfite

Number of Units On Line

No. of Residual Violations

Dose Ratio

O&M Costs

Labor Costs

Electrical Costs

Chemical Costs

Sludge Disposal Costs

Maintenance Costs

Miscellaneous Costs

Further, it is to be appreciated that while the server supports the virtual benchmarking
(in at least one embodiment) of the above parameters on what is essentially a subsystem
level, each facilities’ reporting computer 104a-c similarly support the collection, aggregation
(as desired) and communication of each of these parameters to the server on a periodic or as

otherwise specified basis. Based upon the collection of subsystem level information from a
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Chem cal Costs 5 Sludge Disposal Costs Maintenance
Costs M scel |l aneous Costs Sludge Stabilization
w@o@enaiee Di gestion HRT Hrs. 10 VA/ Al kal i ne Rat/Us2007/066575
Nunber of Units On Line Number of 2"d Stage Units On
Line VS Reduction % O&M Costs 15 Labor Costs
plurgitg of ficditics Gresterver Ciresriladite and defernghe d yitupl benshagark that a

. Mai, nt e scel | aneous Costs
facn&sﬁm r%rfal%sﬁs Odﬁ %ﬁ%&% g%t e Nunber of Units On
Li fR%ferhﬂg agtin fo0Fiief 10, Mhdietlenbiso PovidRe i ‘Tacilityn@bmp @ so’i12
sts Labor Costs Electrical Costs Chem cal

link sWhj:@é Lk dssalectsds ¢ #ebpagml Hidarardmeagomparison o?the selected
fam%ﬁﬁﬁﬁl &tﬁ%q%ésf?&ﬁ&sslﬁp kﬁ fak W Fgggll 19{;}1()' ?:lgﬁa{cﬁ facility
that 35willniaehdqictidicDSMhple shd had.;abmdedlnffmsnatiﬁhém:a sparaficdCagdgery (e.g.,
“mfglgg&lgev:\wggiqt 1? é(f%ggggél ggglg gvaﬁq(faf ! Aoqnsetnsumber 0 }e(g}g]oarll?ilng facilities
reports a given aggregate value, over a given time period, the ovals at such value
correspondingly darken. Thus, the darkness of an oval, at any given value, corresponds to the
number of facilities reporting the same result. As applied to the category “Influent Flow
mg/d,” Fig. 11 shows that the vast majority of reporting facilities have influent flows of
approximately less than 2 mgd. In contrast, only one (or a few) sites have influent flows in
the range of 15-20 mgd.

Also, the server identifies the facility under study by separately identifying the
reported value (i.e., the “5.51” 1104 indicated in Fig. 11). Thus, it should be appreciated that
the server, as expressed by the representation set forth in Fig. 11, provides a “facility
comparison” feature which enables a user to gauge their facility’s performance vis-a-vis all
other reporting facilities for a given level of specificity. Further, the “Facility Comparison”
feature of the present invention enables a user to view comparable performance
characteristics for their facility in a multiple categories via one presentation.

Additionally, the server can present the user with the option of filtering the data used
to populate a “Facility Comparison”, for any given level of specificity. In one embodiment,
filtering is provided on a “region” and/or a “design capacity” basis. In other embodiments,
other filter criteria, if any, can be supported as desired.

When the “Process History” 1106 link is selected, the server presents a Process
History page 1200 as shown in Fig. 12. This page 1200 provides the user with tabular data
on a category by category basis. As depicted in Fig. 12, the server can be configured to
present information concerning a current reading, a target or virtual benchmark, last year’s
reading, three month average, twelve month average, the twelve month average for the
filtered population (of other comparable facilities) and the facility under studies deviation
from the population. Also, this page may be filtered based upon, for example, a percentage
of the population of facilities that are within a predetermined range of the facility under
study. For example, comparisons can be made with only those other facilities that are within
50% of the facility under study, wherein the comparison in this instance is based upon the

flow of wastewater through the facility.
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Further, it is to be appreciated that while the server

supports the virtual benchmarking (in at |east one
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study. For exanple, conparisons can be made with only
those other facilities that are wwthin 50% of the
wo 20721398 under study, wherein the conpari son PCT/UKI087/066575
i nstance i s based upon the285 fl ow of wastewater
through the facility. WD 2007/121328 PCT/ US2007/ 066575
excegdinRafcgiticalrgarniog levs! Risglts iin adarot hessagenafeaterirgarcys sueh as,

resent .i.nvention and t i.nf or LN .processi .an
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Reclamation Center" |ink 504 (Fig.ggﬁ. In the L
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monitofihg cinigs basedopdn igtoriedl andlg€d ;actuahdriatysisi and/or varpat t S
é@?ﬁ“ configuring targets 1308, configuring quality
ben ‘?@Hés 1310; upl oading process nodels 1312 and
up m?&hg%agﬁ‘l & ﬁg.aﬁ‘g GvifdatiR 4bort CORER 1 1RB6 Fiak & dRA the server
link 13 s selected, the server presents the user
desimbtyhpreseats astor arrehctiveposbtpaggs which eoatdel theauser, tospofigue the

.for e e on each facilities' . ti t 0
variGgesa s g oS by feeaiebl SRRRE v QPRI o b
presE@edifa8 sHSith BB, F26C MMoRRPpEAHSASind fa® KNG inHIQYEM®Y the server

other data inport formats can additionally or

enatd¢s the nearite eqlget ik ieprt teconfigpeeg/ia & gropadovindapst 1493 e Similarly, the
enmbodi.nen ach facili I abl ort .

rep A oo G5 Ju 2olnpit s BTGP0y AP Hlor P GO i

leveSofxspecificitaby yeleqilg ot doffi gliraioh Bigkson) bichi a3 elibst hesvidddebyaliep down
or nore Processes associated with a given facility.

box P4, @s ghownmdiigolfs- enbodi ment the present 15 invention

caRr; j . it 4 to@s ' '

o SFrEp RpbEHAREoh b B Aot CRRhe I TR A0 U e

preseiatt o thasieet awoeh pageili0,ias sba ircKignt 5. f As disosssed above, the various

crnbp T TGS PR Yo R CHAPTB HOTRRISG 1T bropgeity taree
valu@d, Yeaxith i Hididhush SIOF &R etiPPandBBw Vallles & the SRRITied facility for a

recei pt of information from any reporting conputer
specifietbProgess hds showe for ex@mplslin fizg. 4§, thhss vabise carebe specified for any or

i.nformation. Validation can occur .at various degrees
ol pheafphe feaor By oo iRt S R B Bven
faciNt®! IFdphd 104kt 68 erBibiiimEnt, IHeREeMRr YK tHaké PElutdWher! fiulating the tables
received information is provided in the proper

and thartsaresentsd oastamprfere mentignedRemmhmapk pages pad other welh pages and
&Hgintenance data, in the conputerized mai ntenance

nmanagenment system ("CMVS") program More particularly,

valThd &Quakty@onfigh $iak i18C0 (g, \39rwihien satectedpinstiings the server to
information is of . 25 .the proper size and . i

Presghizh Weh pagesiopy, asshpwa jinkigt £0- Vicrs snsstficalky dsigithig page 1600 a user
con B S5 SO A U0 ARG B S8 iy
and/ohednftdercd veflwaswan be specifird far alpand/orcanly aivendee of speofficity.

o S T B L L 2 £ SIS
valudddn ﬁﬁ@(? ci18Ed¥Y oYL, B 286 to YBRET aBseé@hiiBscal the values

exceedi his range is received the server can be
conigibutingyiertbel determisatian efhe visiupbhanckmarkrand tresehygperetagcurhisly

responsi bl e reparting, copputer, 104a-c. .Siam |.arl .
cetep SRR e KRR kR SEFBH I Tns R o ol iyl ot peciticiy

of the¥iahdeheimarkor exanpl e, the server can be
configured to trigger an _alarm when a paraneter )
exddEdervar gAnadworbe qongEusH to Bravidsaisagwith theeoptign of gplgading a

proc\@@sr RbAY. Hs2H58n ?r?f‘igah ’?,Qhé) §&riéd rNrésglllltrs ?(ch%%sé%e@page 1700 on

rep
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20

25

30

35 paranmeter exceeding a first warning | evel m ght
trigger a web nessage, whereas a paraneter WO
WQR®711B32828 PCT/ US2007/ 066575 20 exceedi ng aPCY/U$1002066575
warni ng level results in antal arm nmessage of greater
urgency, such as, one sent via nobile phone to a
whidethe gmrtoeﬂ selealqmodret\(ffse speEify s, prodess modd flueusapp medebrigagiven

servers fo varlous e
il S TP RIS ASSRPE S oo Blirah oo Dogmytbiasers
repr}é&lntaﬁ%h§sﬁeeifﬂ%ﬂ %ﬁtth@l% Bt Qi i8Flatn gf 280 PLG0 Al IROTBEK SHeDr more
and t hat approprlate actions in response to such

comyrini Rtaedse natcem'lds éorpwelph sgtuathrbenchmadgng has drreameotuie As shown in
ment i toring can
Fig. ﬁ ?@Fﬁséawddgﬁs a§} &eglra g)ée)ﬂgc W1 I;’;?FR/%F % eg%c %all %)OE? Fost reports,
sched@itieh (IBF KieTBeilifyedrProdedd) andateriiReFi g. 13, when the
"Report Config." 1306 link is selected, the server
dedior ablegst pne smhedimeakoidhe pissent nvientien. ween palgadingaisehgmatic for

a facgﬂﬁp 1 Jaﬁ]%ué"lsl% estsg %sgg];ﬂ)r%ﬁ%ga ng ; feiq%ia ?{ﬂrﬁzglﬁgﬁ& :c:iﬁt’i%ﬁlés and other

struétlifvst\mﬂi‘illa’thetdﬁtatbm 198 ar@érestedlt Boshosts the Ippesanti invdnitign cdrtbe used, in
More specifically shown in Fig. 14b, the server

Vane%%n@zdlmﬁes Je épeceﬁ asféPli‘EX s %!;H}C&tﬁe B"PFCS{S SlogoRi sRygrng the
¥R dfBRse C{% ROFreb iy de J@eéﬁh%boﬁljaeber{?ﬁﬁgﬂé fepdRand other
e configured 6h a conponent by conponeht basis and/ or
featates.an ot her desired |evel of specificity by selecting

a figuration.o such 3s .those OVIde

oFleri 2 0% S X 1o e SroNR SriboRients obthe Bebei imepfo Ban also
be cHHﬁQur%& te&bboR e mbiiforinkasiesisERalvigal bemhmbddRg 6Fmdintenance

, the server presents to the user a web page 1500,
dat@fgr 8 lﬁmhtyq i @negemllcshmmst, thesenyssis ¢onfigired torswpperhriainienance data
Les ek V&Nt Al i

uplciagJO grﬁgloer glte?gn?e reggrtm% Cﬁtt%/m tS%ICr S t U%lgﬁ\/l§ 8Qta agc%? gther
maifileRarvd Mafatin BB Aty zhu@h tcRdbdeds Give p@foﬂﬁ&nd‘ewf tﬁehlefacﬂlty against

speci.fied faC|I|ty for a 20 specified Process.

othes esafiiscmndiok ABUNE 2 Vrhrumllg benehmarkeds@eijify @éﬁlyeaﬁr@énd/ or
morﬁfb‘f‘&i le{la%f tsgé'cﬁ?(gér Qf i 1s ﬁI redif€d YR {nglﬂﬁerﬁlﬁ%és&{?ﬁ hzﬁlsalso be

and sub categori es or Process assocl ate
conhincdnby flecetviet, o cﬂEa1re rﬂ’w Preast caimg)r%tm«ﬁ rapertt and btlker presentations

server uses t hese val ues when p I.n he tabl es
sfivre dhatemms- fios sxamRlg, HPropess cafes@}e)/ tipftofies be&%&wﬂﬁp& of
malﬂ%ﬁe@&fﬁlﬁhﬂﬁfs W&f&%@%ﬁ@% of rsﬁ&:?ﬁélﬁl in %ﬁ’ra_&%‘s using

Confli g" "ahen select ed,
decaysteasplifesycleeostsrfutme pmdmmre ammthemmmb N0y é’rmsm;atmry can also

shown .in Mot e ecifically, usi t hi,s .

be chred 6 ole? sl fButer E Sty ey Ay i i e BREE as desired

confyhfle MeSrydhtiavéionthae békat Res&iRied hefedP@ith @6kerehbE®Svarious

quality and/or confidence val ues can be specified for
emtmdlmeﬁsj/f@ﬂturawogﬁwntwréveld e likpdtiste be egpreciaigd tat the foregoing
des%{g)g o(r:l%l I)v&t %gﬁ%{%ct\fg l u |¥y f%gvgoﬁ eygﬁc’ g%lebéﬁlﬂ;ora‘ieméxﬁg XFﬁle&)?esent invention
andSPLE] tf) lbe dostiued 8¢ ¥miingthe s@9s of invedtiche rTHeQ)réB&htt 1ﬁﬁ/ent10n is to be

assess and scal e the val ues contr|butbé% toth
congfaiedragicAraringrihese systems prd/ pametiefcfesaiiredAvave PﬁeW%lﬂ)?/S any other

S SR Sy SV L L s i o

submqamtfyaddb@!orarheﬂdedclalmsuaI benchmark. The server can
al so be configured to provide a user with the option
of uploading a 35 process nodel. As shown in Fig. 17,
the server presents to the user a web page 1700 on WO
2007/ 121328 PCT/ US2007/ 066575

for example,
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15

21 which the user can select or otherw se specify a
process nodel for use in nodeling a given facility.
wabiog/ipesess nodel desirably is conpati bl e w P¢T/082007/066575
facility and Process representations specified on the
report configuration page 1400 and includes one or
nore common Process categories for which virtually
Claimanchrar ki ng has or can occur. As shown in 5 Fig. 17,
Process nodels can desirably exist with respect to
1. el eksystamaforviqmlly bendosdrking plor pesformsundearfat least onf cpompbment
facility or Process) and otherw se. For at |east one
COMPHABE ment of the present invention, upon uploading a
schgiali dcfQEporﬁng ashpitér¥, whdr6in\eaén %&tl'ﬁ@@@@t?ﬁ@? rd¢SREs
for the facility are identified and data tables and
infognatéan regardingtay faast apechinpordng dat abase 108 are created.

In short n‘JSh esent in t| n _ca e
var e eonrBrRLEE e YRR orB e R BT Beont Pl o

repofifiy EEORRES, Wh@dinhe fpee idctidey atvbﬁle r&fbatEve 6f zirh@eratmg
dat abase using the previously described dashboard,

perfpEpIeaaf ke 4t 3shanegAMPORMEr  features. Referring now

to R

o bR SIRRLOEG! B S E PGB compuiers
withmhais¢roed; agd anal ysi s and vi rtual benchrmr ki ng of

ITB.I n{ enance data for facili n one
ahash OPCF%’ZY %‘&F\%ﬁeg fast %E A Frg%dé:anflsurgé Hptipye, upon receipt,
RLaasks [
eac}ggfstglg %ﬂggﬁﬁrogﬁk%k/sh hd ﬁlgfﬁé@% ﬁ%l/eg&ﬁg? Eglr%pﬁt%{%%ta dithbase
wheneiin e chnangendattod theprobess mgalbgpl)aanqlsmiqueb' idsuifesl sublethat a
. f or mance of th facil ai nst . ot her
vire b For Rl Rl oo PRl o by K b dhe server and
utilizé€iol dohpadt a @J&Y v4188 hds66laRA Wi a pdiRtinhiietst thedtBhpddknt at a given
specificCity. is to be appreciated that mai ntenance
facilitytagainaie ‘allft%lbbbe@bm@tk?d icag dasqgyperfaanansever, to create
2. Be\epfs en?&gl e r%%ﬁatir?lg? l(\’h%[sen?@lg éﬁsgﬁetn? 1sq19_1‘ii1z8& Hlee[n 1Pdustr1al process.
3. Pr ouesystemtof @i 2 wdbiein the indistrial pooes I‘fﬁitﬂl’dr rdlmpflses a wastewater
nalntenance requirenents for any desired |evel of
“fa@ﬁﬁﬁ 3Gyt y in a Process using, for exanple, decay
4. Malfg.g Ltb&eog“c}’a#ng GRStetn the %B}Agt‘?néh'i ?s%ﬁ"z@& B r‘ggzgure a flow g
ot her w focess category can al'so . ‘e conpare
inﬂm@unﬁ@dm\hmeamﬂummnmﬁﬁm@ﬁyhe same punp, and

5. by JE SR AR . NI BR B BoGow AR chfiprises a potable

watéﬁ{e%&ﬁé}ﬁ?a&ﬁ’t vari ous enbodi ments, features,
conflguratlons and the like, it is to be appreciated

6. t hakhetsygtemmfetpiing wherssihi pmdughriai progéss Hurtless gexprises a baggage
han?‘nlg a few of the possible enbodi nents of the present
and is not to be construed as limting the
7. SCORR s9£temmf%miﬂncm whéReh e R6RPbndnd ket itePilof mggagegﬂeaced into the
construed as covering those systens and/ or netho
baggagedndlag e6e as wel | as any other 30 systens and

8. ][rglt’llkh%m?stml q%la%ez W&l}ﬁﬁrpthte hr?du%&‘lbaf Elt NTRRY egggrgg I’i(s)%shaeﬁnancial

repcﬁrﬁﬁ@dﬁ@bml al rrs WO 2007/ 121328 PCT/ US2007/ 066575 22
d ai ns ystem for virtually benchmarking the

9. per%rsafﬁﬁ@@f&%anatl POSEAN BREOBBARH ErittliZed anan '@Tlﬁlg of ganufacture.
10. P! uflg :yEtXmef JARY, Wh@fbn‘f@l@gﬁ;&’é St mMBE IR BRI comprises an

reportfng conputer recelves I nformati on regardfng
integtatddecgisiitone conponent ;

11.  The system of claim 9, wherein the article of manufacture further comprises an edible

substance.



a server configured to receive at | east one report
fromeach of the plurality of reporting conputers,
wob@raeers2g he report includes a val ue refl ecti vECDUSBNT/066575
operating performance of the at | east one conponent;
a conmuni cati ons nmedi um connecting each of the
12. pI lj[rialsymym@ff clagpds wﬂm@ircﬂminfoena;ion]fﬁrthdmbmpﬁeemrgr@ate
a dat se 0 era con ted to the server and
info o G gt DR e e GOmPOBE of 1 he val ues

13. Pr Oied9steiyofRREM 1Qf wh@l%mprhé' h@drbgate RiforfiRieh id denpiled by the

conputéers in a dat abase wherein each conponent  of ty
repqw@ee@sputsr separ ately and uniquely identified such

th Vi rt-u n f I si.mlar

14- oo Rt rstopd 30 NPl g o SARA B oottt ftrenance
infodhhfidrzfed tHe@o a{te a cost vaI ue associated with a

perfor mance o he conponent at a given facility

3. agalihssystamaf r%aeral IAy whersierhameltenapse infrgadon is obtained from a
CMR)F§§ fgpnce. 2. The systemof claim 1, wherein the

onent is utilized in an industrial process. 3. The

16. sy sitersysttmalf alalim21,2 wheremi the tdpertiine uddsraiggtegpte difoaaation compiled

furthe co ises a wastewater treatnent facility. 4.

ovefl'?lBeré%ﬁ;‘i I 50PN her ei n the conponent is

17. ut 'THezs?gextn‘bf %Fa?tﬁl{%ewﬁelfeilﬂl‘i’e Pefport' 1H(f1{1&€eﬁ5m'téﬁﬁﬂcetlﬁﬁ)rmatlon for the
wast ewat er treatment facil . The systemof claim

con@oneu’terer n the industrial process further conprises a

pot wat.er .treat nent The syst of .
PV Ssteiib Elaim 15 RbOTent e F Rk inchidsd au AL BYER ifimOdsion
replegzﬁwvé QR pRABaAsRe of BleHohipans SVEMA giten péifodofdingn of
claim6, wherein the conponent is an rtem of |uggage

19. pI ddsaystemetichen lpwigreifethn da@basedurhescempriges amhatrix database.
cl I
20. Sysltlﬁrgbl& f%lag%@% gﬂ;egl t@e }a{&?mlr @'ﬂo a%g {rlltghzse?/ g?l‘flﬁl%%gng scheme

adaptbé tcssfﬁtléyfb@ﬁ c6mpomeni basid@ick ivalut lﬁ@eﬁ@mﬁtbﬁeﬁl tepofting computer.
utilized as an article of manufacture. 10. The system

21 of Thesvsiem of gime0nwhereingach of the plurgkiyy pf sRPOHHRg GURRIIF
5&&&%3 eﬁe?tfgﬁglﬁ% eﬁ1i Jt&lai?é in thd amda?ﬁtsg 'Qﬁéﬁ value using
claim ereint icle menuf acture. fur
the nmnbcmrgeshane edi bl e substance. WO 2007/121328

P us2007/ 12. The s stem f cl
22, | e oo R AR F FER GASTiRY (e a8t e v all values
assdcith&d WRh h%‘ﬁ/eﬁ%ﬁﬁ bk QHRYER iR Iﬂlﬁ’ﬂiepfi sefectell Tont %sé Bff)ported by the
component.” 13. The system of claim12, wherein
numbggnggdtemer nformation i s corrpl | ed by the reportl ng
ut er tem of cl.aim

3. 7o TR b el iregs WRb R et a i EspaectSih RelsPfascp e avery:

the §@VertcombaREpeHeved Paludd@idsée@meo b vik@il Berkhmayih &y the
the mai ntenance information is obtained froma CMB

comppyeEm

24.  The system of claim 23, wherein a quality ranking is associated with each retrieved

value and the quality ranking is utilized by the server to weight each of the retrieved values
when determining the virtual benchmark for the component.

25.  The system of claim 24, wherein a confidence rating is associated with each retrieve
value and the confidence rating is utilized by the server to weight each of the retrieved values
when determining the virtual benchmark for the component.

26.  The system of claim 25, wherein the reported value for the component for a first of
the plurality of reporting computers is compared to the virtual benchmark for the component

and the comparison is presented by the server to a user in at least one report.
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16. The systemof claim 12, wherein the report
i ncl udes aggregate information conpiled over a period
w@booriimes2§ or the conmponent. 17. The system of PCHUS0LBI66575
wherein the report include2#mintenance information for
the conponent. 18. The system of claim1, wherein the
27. valmmetmdlfmgmmnsggrre@@s usingf gpmmEtenepmprising:

r egéc%gv?rggt ? rs't cérrma(t)larq %io%}eégcﬁr '?% Q?urqlﬁfg o% Iﬁrstt %acniﬁ?g &].u%ng a

eém o
prockss; Whefeth metlﬂiendaicaha&ea&yp&rﬁ&mmcumrammsacmemh(ofthe first
dat abase. he system of c]Jaim 19, wherein the

facilifggsyat 2 f‘?fﬁt?%{’dﬁ%d Gtssltqdiesel af sspb€ityng scheme adapt ed
tos&y%%tﬁé’ﬁﬁ{‘ln?orﬁ&%f?ﬂ%hat%a% S each value received
froma“reporting conputer The system of claim
20 anzlgEng ihe ﬁmt::hfarhatlhxerqnbwediﬁbmyeao]ﬁ of elpqnﬁltriallitg of facilities,
nput e co nj cat.es to the server sbe uent
Wheé"t“b?éﬁé[t of theAalygis indicaies 2,gpsk pase XEW*‘LB?“&E“%@? é?@ ppjgmal
fac1Ht’§"§@ﬁfe'dé91rc§Pl'3%[%fsge%1ﬁcT system of claim 21, wherein
t he server queries the database to provide aII val ues
assewiangstcond mfernyition nsmgmtedrwltmm eacench facHgy,wirdpein tiessecond
1nfog8ﬁ§q%ére1912%treg %Tjﬂt ose Su i Pf;n%g Slﬁgb(g%%nag the desired level
of spRERityt Aell response from dat abase to the query, the
server comnbines the retrieved val ues and determ nes a

Vi mellyw@ﬁ@mkmgﬁm sepprd fagidifipiortbp pptimal faqtkity 2yl dagired level
. | ' t ed
of siXefei 10 ol NEHE o Gua il AU Bk D, #2308 M€l

28. ut i’IlhieZMh(hyoﬂdMnﬁEW V\&ll’ereﬁlﬁth‘&&irghhfoﬁﬁﬁﬂibrﬁfecélh&i Kk apgregated
val ues. when determ.ning the virtual benchmark for the

infoprpatirsrieneachpd theuralipsoldifsifaciifiey. m 24, wherein a
29. Cor'lfh' c?d iactlél 8' YRR He Hr&n i By Qel{/&{)ﬁﬁ‘tﬁﬁlecompnses

val'ue an e co rdence rating i s uti zed
mamtenanee mfonmﬂmgtﬂ)r exahb lof tfe plhirelityetf] rﬁrﬁ\fadllual ues when

he v al . benchmar.k onponent
30. 56 Thoactidotetiioy 4, PRIRD e AT e uGORRaT e
compBibestdEivERTRINAMmaASn Baskd 1fén Bk firdthefoRhiidH dnldth&aintenance
reporting conputers is conpared to the virtua

lnfOD"emﬂmark for the conponent and the conparison is

31. P T3 Yt B8 e it e SuBB s e 5 mthR gatabase.

32. netm@dnétmd SMUMiE0TE, RbhefeiPihR Gecohd UsfoRateorCie MAHE&Y in the analysis.
conpri si ng: rece|V|ngf|rst information fromeach of a

33. pl dhaimathodef dlaimsa8, figgher perpysing eeaivinggualitygntasmgtion, wherein

cact NS AR bA LRI RTRE Bt 5 RN Brmation,

rrstics ofr e acCl Ies a
34. r espechdth@l efidaitheXd, wdrdirethelanalfysis pethieffirst 1h1§0rm5tl<ﬁi mruhalg

the first informatign in a . database; analyzing
comﬂorlﬁetwwabta&m VelHe Pgeaé‘«h\ﬁéﬁ injogRpiandiscayed based) Pﬁﬂ“atielP fepeived

quaﬁ:gl‘x dd es, wherein a result of the analysis
dl cat es a cost based virtual benchmark for an
35. o pt’ﬁh&ahethcﬁcho:ﬁ dlaitny34g whictein thesesudtds Hetemhined baspé opdén z iveighted

1 \ﬁ[ L Sgeon i nformati on associated with a second
va “Fe? ei‘? ‘{}11% %ﬁ%P@ '™t he second 10 information indicates
36. & PeARNGR147S R GRS il it Inféifitidof ¢PREeil &L fdr bhdy Adubset of
the desired |evel
the received first information.
37. A computer readable medium containing a computer data structure accessible by a
server comprising:
a data structure stored in the computer readable medium, the data structure including

information resident in a database accessible by a server and including:



of specificity; and virtually benchmarking the second

facility to the optimal facility at the desired | evel
w@boogpzced i city by conparing the second i nfor nBET/O8200T066575

the result. 28. The nethod2sf claim 27, wherein the

first information received is aggregate information

for each fobt dory ipkherdatabhaye, efhefein tie firstentriy spesfies2Operfbmance

nmet hod im 28, . wh n.the first infornmation
charagfeEsts, rf‘%@‘ﬁﬁ@@%&ﬁ‘ﬁ?? LOfsﬁ’ﬁ?lﬁF’&!ance i nformation

for each s@éoﬁdrb%trg if ﬁﬁ:l databa&f whifedt thta6donll eh@Rs sﬁ’é?;iﬁe-grhe
nmet hod of claim wherein'the analysis of the first
perforrhancagharasterisiictihea secondrfamlmz st tdie givien gy ehefgpecificity; and

o R R KN B R LALTEAL 0 2008y s ot

refeify t8ithe iken 1enélqrﬂ§péd1@aty S stored in a matrix
dat abase. 32. The nethod of claim?28, wherein the

38. e ddwgomphist readnkbia medivgm pf ¢laigy37.Avheren Hhealajpbpse furthgr comprises 2
od of claim 28, further conprising receiving
Inmég%?ﬂﬁéglnfornatlon wherein each quality information
39. i S Tassofipatee teadhtilb ndamno bf ¢1hien B& crtieveinl tHel dasdbase is accessed
nformation. 34. The nmethod of claim 33, wherein the
“tlhé’r’i‘glayﬁgugtuqu qUSEY IRNEWAESi nformation further conprises
wei ghting the value of each first information received
based upon the received quality information. 35. The
met hod of claim 34, wherein the result is determ ned
based upon a wei ghted value of each first
i nformati on. 36. The nmethod of claim 35, wherein
quality information is received for only a subset of
the received first information. 37. A conputer
readabl e nedi um contai ning a conputer data structure
accessible by a server conprising: a data structure
stored in the conputer readable nedium the data
structure including information resident in a
dat abase accessi ble by a server and including: WO
2007/ 121328 PCT/ US2007/ 066575 25 a first entry in the
dat abase, wherein the first entry specifies a
performance characteristic for a facility at a given
| evel of specificity; a second entry in the database,
wherein the second entries specifies a performance
characteristic for a second facility at the given
| evel of specificity; and 5 an addressing system
identifying the first entry and the second entry as
both referring to the given |level of specificity. 38.
The conputer readabl e medi um of claim 37, wherein the
dat abase further conprises a matrix database. 39. The
conmput er readabl e nedi um of claim 38, wherein the
dat abase is accessed utilizing a structured query
| anguage.



