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SYSTEM AND METHCOD FOR VI RTUAL BENCHMARKI NG Cr oss
Ref erence To Rel ated Applications The present

wa@ppliizees on i s a Patent Cooperation Treaty paP€mnUS2007/066575
application that clains priprity to United States
non- provi si onal application no. 11/379,020, filed
ABYSTEM ANND, Miiﬁi[‘iHO&I FQBSVI&E’H&AINHENEHMARKIN G
Virtual Benchmarki ng" which is hereby incorporated

i n i .ts entirety. Background
%m?rg?cgﬁai{)e?atﬁ@%tpp\}ﬁ?ﬁl%l e processes, syst ems and/ or
assets (her eafter caol l ect] vel y "Processes' xists in_ .
al The pregans applicaiien is ajRatent Coppgration Treampatesk swg%%mb@at claims

pnoratz‘fg'[ﬁftg& §’§1§é§§1oh:?e<l)\HQ nal Qwh@ﬁﬁn pet 1|/37’§' 3209418 April 17, 2006,
stewater treat aC| ties an wat er freatd%
entit]‘ed C‘Systemeaﬁd Mefth@hfoa Vsl fBeothmakingf wisdyis béreby utq:orporated herein
cesses desires to optimze the performance of a
byre&?r\?’é 5 BASCRYEYhyut | acks systems and met hodol ogi es for
nmeasuri ng and anal yzi ng current performance in view of
Bacltdiguni de, system |l evel variability between a given
rocess and other simlarly situated Processes. Thus,
a (RS e M B rSmhIBK SR $1EBes8dd syPRINOMR/ dr AbsetiRble@ftérNebllectively
conparing, and assessing_the performance of a gi ven
“Proccrse@’e’kmstgm albfacets of the 24l cont@errshnemy. eEX@md@sa@gsuch Processes

incly ’esué ﬁ%e rlaoiv f‘ed dt WTB%%e\\/Naaéelr%é%tn? n??a%ﬂﬂ%? taf?c% Waﬁ? Hgatment facilities.

Oftefl @n@miifdetrer ¢ U/ (fsach Progeseenddsireriowsptiaiizt thepedhiynance of 2
) OE“ m zi n? an anal yzed Process ("AP') with respect to
givep Reocsss b faske pysteans and mgthedologiey foy mepgygingand analyzipg purrent
t
P B et S e o e and otter
51m11adyeit8atediEmces‘sB£ dar Husr a aeedRRistsTioe syéRifnd andgeetbodst fedmbnioning,
a database of sjml Processes, erein each §}|m Ilar
compirBige 831 HAeSmELES PRETIBRRA DA SN EocEs &Nt @ Virtually
BendRRRRERLERS pogsp) evel and netrics for such
conponent/ process ‘col |l ected and anal yzed. By creating
a VBP at any neasurabl e conmponent or |evel of
Sumgmanyi fi city, the performance of an AP may be nonitored
and anal yzed and performance enhancenents in the AP
r éhervas nuednbaliggets L€ thegnesentodednsion pOEgds $ysteimsrand fnathass for

ures Fi ti.c.r ent 10N e Ao
deteyintpegy g BRI et g st O B BB AT LA P OTRE AP
w1thﬁé§>‘é@trtb ohB LMok Dt - s;?ecifﬁ:any aphAPAS biokBri 86wRirAb itd Bomponent
t he breaklng down a wast ewat er treat nent
part§ @rmrququvnls @n ewppzrre% to whbetgatinlly identicak qosiponpriypragesslevels
identRESE for ac\yély 'i h%ergf’ 14 Sfe%&tate%r}?orﬁ 'I% 5@%%?}591](1112& Ii’goo%[é§§,e\9ﬁereln
rnvention. representation of a web page

each&ﬁiﬁﬂﬁﬁ&oé&ﬁ ht@zﬁsd\bédn baokzmhiomrw argn&@haqoh@dném/pmq@pmhet/el and

t he nDnltorlng, anaIyS|s and6§1 benchmar ki of a
metrps dpaish comparent/REacesssededah e s e%f By recappga et at any

i

meaétﬂ'éﬁ:ﬁg gblg ?r{/egk Qrplggeel O‘Z ggep ﬁogiyfglr%'bﬁf;ﬁe)h%&tcefog o Q!P 4} 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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server adapted to support the nonitoring, analysis and

virtual benchmarking of a Process for at |east one
weerwodesesmit of the present invention. Fig. 5 iBCHUS2007/066575

representation of a hone active server page adapted

for use with a web server adapted to support the

nmdfig.t bisignaphicahedpyesergatagrtoiihe brgaking dnwh oh p kiastgwafer &reatment

.Process for at.|east one enbodi nent .of. the present .
facl D EPORODE GlEeR s % VAU P S Brib S et S pdimen
of thepr&ehEihiGftioacCt i ve server page adapted for use with a

web server adapted to support the nonitoring, analysis

arftig 3 stauapressarasionsf Rivel noge adaptasders usefwith awveb seryer algpted to
i . of . [ ion.  Fi '
suprB P R R ahaFs BARE ARl oMbl oFtbrockst B loay gpe
embpéigenaopt pebséiinweddoni th a web server adapted to
sgﬁport the nonitoring, analysis and virtual i
beHEHhrRKFRIgSHHatignof S8 acHye sV e Pase AGmEeIdRDBY: Hidht Web
ol - r .
sorvft adefid 4 SO OO 185 il benchmarking of a Process fo
at lepsi@ac ambpdiectnf of the presenittitveatioeb server adapted to
S ort the nonitoring, anal.ysis and virtual .
S Br s ACEPIG SO atigna G HEE Y SV B31 “UsRIrddRb it Web
serveff adaPRARS SFRBL thé‘&%ﬁftétﬂ{g-ﬁ aﬁﬂ%‘i’s antviRufRnéhmarking of a Process for
representation of a benchmark page adapted for use
at leagttone ampedinest ofthe preagntenventos upport t he noni tori ng,
anal ysi s and virtual benchmarki of. a_Praocess for at
s A fanttiehiEonsoR A nast nlmlipR ot En o pi AAbpyed or
use With @ WedlcR%e BdiddoB s@pport (e ALRKBrifidl MABIYYis afd itRiaBdh¢Rmarking
age adapted for use with a web server _adapted to
of a Prqnges for eHeasione ewbodimentofdhe ariesend inyepiion. yal
b rKi P - : [
of R g gBbs harfbo 86 8 oubPhaidtpliFR LA 1ER SERAR ATRRE for use
withof web §excérl ddbjyted angudpos die moiitormgsatalyais qnd yertead dpicheharking of a
for use with a web serve{l adapted tqQ support the
Progesinfor 8t leay ong ARPYEMENGHdhe Prep InYsBRYhnar ki ng of a
P rﬁg& $3-d B 1@redeFABIN LN HIREAL AR Rfivd f8vRHEsEMapted for use
invéntion. FiI'g. 12 1s a representation of a process
withd wtlosgrvarcidapted sesupport tleegeosithaimgeahal ois andevinmal herchwelpking of a
seryer adapted to,suppo t he nitoring, analysis and
Progess fog af I%B% QBRFEPRY! Eg?frtge P’T’e(%%“gg%veflg?n‘ at | east one

eniigslioqBire AfrefrBRnRAiBA Nk bbithaiit fokcridapted forluSe ¥ith a web server
representation of a dashboard active server page

adapterhiot swpérd theuenitoiring, analysis and virgtal bengpmatkingosaPrasess for at least
thg) g.onin# o{tihngf Saqa}lyes{.sn and virtual benchmarking of a
one rRREIE; & g PISERLY Y OHE enbodi ment of the present
| NFIEN10 R refrie@tatibAdf e ppdc@sEsuin@Rdre 61N Edet@ page &lapted for use

_report configuration active server page adapted for )
with g welserveradaplsd s suppert Apapewitpring, wgwr%ndt%ual benchmarking of a
| i.ng, i ' l: mar ki ng of a
ProgER e 31 Lo on B e T e P eoent
i NFignt 1 Bra repiegentdtioni of adaci Biyroeampatisin astiveSeraertpagegedapted for use

. fj ti ti . dapt ed f ith.
it b ST ARP SO 4TRSS TR, HE I oy Dencimaing of

Pro@R@for it Eaﬁ%ﬁe\éfn%&aﬁ{enpmﬁ%&t@@veaﬁoﬁ Process for at

| east one enbodi nent of the present invention. Fig. 16

i sFig. I2jsracsprsatition offa proagsshistoyy atine seguernage adanpted fpg use with a

e G R SR e P AT VSIS P
for RAERNERY dhBUdiRENtDS the present invention.
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Process for at |east one enbodi nent of the present

invention. Fig. 17 is a representation of a process
wore@el121pd oad acti ve server page adapted for UBET/WB1007/@66575

web server adapted to suppaxt the nonitoring, analysis

and virtual benchmarking of a Process for at |east one

enti&di3vs ﬁtrelaﬁsemﬁéwﬁ ©é3a éﬁ%hbp%r\sl@ﬁtwwwqrﬂ)@ge adgpied fgr use with a web

;
s §SREBRTH B R L nOnEA SRS it RS rocss o
at lesslppeembbdhmermoﬁ theprenent iaveatiyisi s and vi rtual

efp rking of a Process for at%t%]g east one enbod

1ghe ABiCSEChICPTRTUAT bR 2 SBPH PRI ERLEAHY ¢ SRV iaEe adapted for

use Wﬁﬁ 'a% RARPHIIFRAL 1D s@hpditiic RHERhg, 12l 2515 by Vb &SBhmarking
systens and mnet hods for optim zi ng ‘an AP by breaki ng

of a PhasegsHod atlnast onacibediment dfghepresdnt gp'enﬁnfn city and

f gﬁrga{%g%gﬁggsegr%wg fa(‘r)%g[ C8n{i%atécgg§cltlga s?rg%egag&agapté/d for use

withsPReb Edredriadapteld & RipPort B WEtorik, AAYysB a8 NilneY Bbndhnarking of a
specificity, is generated based upon a plurality of

Procgshier aklghs oRn emhodipesi of thaprleyens invgatiett and sinilarly

b
or o SR RLaREp e AL ERSaRIEUE P e bl o s
with 2web sertersdasted tcdupport deemomieitinigf aratlsistand vilaiahbashmalying of a

groupi ng toget her such other Processes, at the desired
Proqegs,for apleast ﬁé% pnpediment fi{he YASEETE 33V eBBOr eat ed agai nst
h

V"”Fl% Epfs '&%Eplggée%%iﬁgg)? g 8%&%&5&?1{)&% gh')gd ggﬁs\?ersgﬁ)legﬁgg elddapted for use
w1thcmWebrseme:f adbptedhe shppont g henigiringf ampysisi dnidoiittyal benchmarking of a
p Mod Ii and Iﬁg &zatéﬁtﬂ of an.AP can al so be
r°°§ﬁsp€’ tEgsteye £ HEPASOR RIS MYTPEODf t he present

| NEN{E RN rBYrestntdtdn 0MQ nRHintBRIBe Mﬁea@ Bdtlv1s&8er pdg@radapted for use

exanple, at their respective |evels of specificity
withpuweb o etadapted tcowbpr S ranmtqm@eat@&yere@QIWﬂInah bf:mélmarkmg ofa

tion_ o r_ | ower |evel of

ProgfBla o B e Bnip ffplorthe fredr sl ce "y be

noni t ored, anal yzed and V|rtuaIIy benchmar ked by the
Detmwdpmr'@ﬁbﬁdi ments of the present invention hi

addition to the Process exanpl esnenti oned above,

PrDgeesgs 6@Bodiftehts&F thdpitbseat Bivaitionl provite systems and methods for
refineries; petro-chemcal facilities; air traff

optigiing i AB\byttaeaking the ddpénvimio afesgd leypko! specifiehy '@éi comparing
the %gg@&«%g&& }evtelocﬁ% &ﬁ&k’f b 9 Q/Bqﬁﬁ?c%r%kéﬂ 8 Whe desued level of

ystenms; Tinancial transact
speq@ﬁmt}easlleregl ﬂl}té.thm,t amogmm lewtli afrspemﬂmat, usrgmeramddrdtsm upon a

BRIE AR CT G M TR T TR

leasgﬁ{bséfﬁ%duﬁérﬁcﬁﬁ Qﬁérﬁéterlﬁfég behe%ﬂi/er PLoREseRl £ @}?esd%su&y RVEDf
or asset thai i nvol ves mul t|p e inter- relate and

spedifitir, depdenddivt iehdatehiss. Bydgroupisg togsthersich lothen Pragesses, at the
Fi gur one.enboditrent .of a syste 10frirtual. .
desifsdleiatal et A P Ao T 5Bl et ety Gt eSS, ineluding

but ANIfrEIed%EZhd AP CRHRMRConmputeti lﬁb@eledj hrﬁp@dsﬁfﬁlﬁy fopéimlidetiatthe desired
each connected to a reporting conputer 104a-c. In one

leveb abengrideHy., Mqﬁiéh@gamﬁﬁﬂt@m@atm@f@yﬁeeﬁnmlsq hesupperked by the
VanX‘Egoéngbo%m ils ﬁg{}]l% lp'i‘{lgrrlt HH%C%EIBS% Wo ng nfé)ges tgiglﬂ’%rptlmlzekc)l for

exatdpR(latitheit tedpdrtive veR@E sﬂ)dcﬂfﬁdl@dbﬁtpwﬂfEMw}Ehbembﬁied ahd ardeled
relay and others. The conmuni cations systemcan al so

resujfgn éleﬁﬂnth@wnt%” th APy e highr Qrdewerdgvel ohspeviliign, i f
any.wigk V%ﬁ‘lé'tf dr pic L:selﬁﬁ}/ ﬂ@ﬁ{u g.[etor%ﬂ,t ﬁaiy’zte@ and virtually benchmarked by

conmmuni cat i ons andgcan
the various embodiments of the present invention. In addition to the Process examples
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private and/ or public networks and conmuni cati ons
medi unms. Thus, it is to be appreciated that the
wo 20070228y st em enbodi ments of the present i nvBCIL/USIV07/066575
are essentially agnostic wi4h respect to any given
communi cations nmedi um or system Simlarly, the )
mengighsst 3hove FresaseasEas inchuds, but@rnasdimiteg toreviftngries palip-ghemical
: r ' i if i [ e r
faifflest SPRANInkll GRS, RAhbBULR Yo (Bl BoTRAIERS food
produotigruindndj steibuti @resystexsipdre sparatioregystetrisnfinanoig trhevastion processing
i nclude, hut are.not limted.to, personal uters
systegify CENSTIOR PRE AT RS TG FEFRHIOn SYRPRE Yorkow: complex assets
suctC RTINS, Ship SUHRE ot PR Rfidearhrae Ll ERRIPME S Sotronics; and/or any
personnel data assistants, integrated cell phones and
othet pragessesystenponapsetthat breolvasgndtiple viteerslateharidngtesdeperdent
) sugﬂu@f XBOX and PLAYSTATI ON, and others. Desirably,
clemsn, epSiPPng conmputer 104a-c is associated with,
di A&stiowh iAFigueil ] &d dnivbodithért oF ¥ S 86M . 108 F5SkAual benchmarking a
facilities or the like (collectively, "facilities")
Proqsay wtdizes pgommuynigabers syptemnl 03de connect mukiiple, dispargtoaeilities each

com%e%lsel&’to %lﬂ%’rﬁ?ﬁ W}%@%}Oﬁ&& " ?)‘%(%T:?rﬁh%drirrgl%}#rtg’hhl%ltc%_}?llhlbn’icagrons system

I OCesSsi c con

utilikddein whote oria@brt tiepdtdrhe1g Hoorper, &1 oth&dmindirtars N&s Internet
i nformati on for vari ous. systens, subs:sgstens

comguGapnSysteps AR inclilingbrg gk hmited fo, AL M, Ethernet, frame
. . i . . _

oSS T BAERER 15 BB By A0S e ) B
combinatiey,sf anys oEwakd, wireessamifon katellief emmadhitatione amd canaaclude

. Processes... Further, each facility can be broken down, .
privaig AR RF pRAisiehy ons AP ET Ry RIcabas RS bng, RS ¥ &ﬁatpfjbe_apprwated
that RENEHIRE Kshn etnBodihRAlsi T Md preRRY invEYiRIn £¢ BRIy aGhbstic with

For exanple, a facility can be broken down on a system

respeeite pny givgn comasmipakiersrmedifms systgpmocessi ng) ,

cogponent .l evel . subasse art rpocess. ok, other .
paergary s RS HARRRES 10 B8 el RORR Subre{ 1borine
infolh RSB LFaAIG o Bl IOk EProcaRAbipeAlerdtd adefiedat bfier communications

benchmar ked at various |evels including the faC|I|t¥ )
and/g5 compyBIeeeviss. Exapples of FReTHIZLAMPYIrHINglye.dyi prgmot limited to,

. L hi _ :

pecbhSapn R SLAUAL MR LS S5y s Sbpptrs, spr
comptersy hendheldl coniputas, [pgrsoaind ldoardssistafils datgmtai celiphones and

desired |l evel (s) of specificity. The rgpor i of
COMPHeEH REASTIAMARIe AmC AGViessc BAMIBR SYHFRYSUCE D 8da- ¢

i f s ' if G : :

L R PPk el P rBHE LorthuBP R o Shiboated with
diresthyear ihdiredtlyy vaticsyasmshasaets,i faciftieporéh@likea(cbHedtivielyy “facilifies”)

SRR A3 Lo Yot voue el ol SReSLA el
sign@NRoysssig 2 fltrifictcdAtrolDBERE Adhktbite, oF e 162 MALIErepBrting computer

wast ewat 6r treatment facility can be broken down into
104g-¢ seasines anfermaropdes varipus gydteras subsdsyistemst assembliese epgpponents, sub-

202, .and_ "facility data knfluent"” .. t. 0.5 1,0 s
conp iy Pive SRSt v HEle Kottt Supa Bty s
desditted abse, Behrsosiems] subdystamls bab ke coh@mbnliy Réforred &) hdreinas

| evel s of Process specificity. For purposes of

I%°%$§§ys$ion only, Figure 2 illustrates that
BSOS e, SO RORAATR ) Ao AR s

virttiad pemnchinakiag,ao praticd Boangriavel bkmcifeist For @ddple, a facility can be
Si 'Iarh¥, "ogﬁfations costs" 206 can be broken down
brolgen,dopayon Hivstehleeldp 8 Svaste watsy dpluspt Rpeessingk cpypppRynt level, sub-

ésse%ﬁﬁ§,3ﬁﬁ§ DiPBdss DY GthePBasi € TRGhE baBbdiaRa} 8f the pRs@iGnvention, Processes
"sludge di sposal costs" 212. Yet, "electrica



10

15

20

25

30

35

costs" 210 can be further broken down so that one can
nmoni tor, analyze and virtually benchmark "kil owatt
whowrs2iesrand” 214 and "kilowatt hours used" 2HGI/US2007/066575
Further, the "kilowatt hours demand" 214 can be
further abstracted into "kilowatt hours denmand
are lgammrpé, applypqdoand v2replbrhenelearkpdcaf. vagpuslenels lrmcigng the facility as
G [ I d e Ve
a wI?o?ee % & rs@%t%%obcagﬂ raég p% rarégg ?%éerhn (]FP?’O C%éisegn gldl% JI)(et%In) basis. Other

embﬁdmmtle Pri¢Sent mveﬁﬁ@mnay abnitor, abdl{ g addirtually benchmark a
nanotechnqloa such Ievels of speC|f|C|t may even
i

Progegssaf|apy desiredrf veis) Plgpefiiipiy c BasskeRoring of mfemmation sprkd by each
T
rep A pé:&?ﬁpﬁéf '@4%—‘6%&1#'91%1%%1:@ the &E@ﬁ%d 16%1%%%@&?@ for any

eciate at t arious enbodi nents
.&dﬁmﬁ§QM$skﬂMﬁnNMUWaiaC|Iltate t he nDn|tor|ng anal ysi s

" Vet o Bpubriceeontan Fisefs e araro B0 G bR g down into

variGabyed §f s%@éif ¥ity glléalvaﬁﬁﬁk‘:me&sgés? %r%fur;?cfs%@ﬁﬁ@ﬁtcﬁ‘{ng, analysis and
various | evels of specificity, the various enbodi nents

virtugd bersbmarlang nFor exampte;, o wastswatgr antm@m fecidity e helwolgmalown into

syt B D8 sy PONGRLe S DB Py ptcn 204, 1
is totf HpBfdcRted tRatdAdrBRBE abPétts FfSuelag Facllp eialyial® Beq8iheled and

104a-c periodically reports infornmation concerning the
broksp dewniipie cagiglopsr feyelseh Beocess spaciicif. Kayeupposessqfekiscugsson only,

FngéQ? Lﬁs‘fﬂa&? 8gltt h?clﬁﬁﬁ?r‘éﬁ\%gcds&f’ %b%&ﬂ b??}l%@(gﬁ g&vﬁ thtd |sjl?o-systems

ase e appr éecl

(or dlapifichiing) swiast Eopekitims @o@t&im%earﬁ(j‘mafblog Cklimi" 2083 Similarly,
desired, to provide actyal co estima

op%{ﬁtrl%&p@a %Qé)e@ berhaplesn dopa ﬁurt fer lfl@ a\nr?ée% Vfgef spefidicity (or

abstgptgﬂ{)ﬁ)dsubﬁ] LOR TR O cbsts W10l dnd @‘Qluﬁ%e &1?;&5%9({0\4?{ 23—9 GYE'P “electrical

termne the optl mum perfornanc evab
costgl ¥Khcanéedhrtiodr ‘tsqd@mcfom sbyhdt@ne aan/inphiier axfaiwleland ylrtually

venchied S Byl e’ G 21 B ok B Sl By

“kilGRAP HoUrS gerﬂ@ﬁﬁ”cﬁ 4GaR bb furttet hbst@eted Wb FRUSH ATRALE d8RAR per
of the present invention may require greater or |esser

gall@tcsmfdlqvﬁ’g’z 13sndrthe lken (earbn seddy speeifigity ear epafigue myg depired level
of n&oghtf)plé%? élP%) %)r Ig&a\}eg%rgc(%ggl ror}eo St e@ss%? r%%lghe a %ncfgérgtgd %Hgnts and

€
nandte¢Hnofydyysuch e ethadfapesficityOBay Svd’m%SLﬂthb@mﬁmﬁﬁg bAPfbcasses at the
being limted to any single storage nediun(s) and can
sub-gtonip AF PEFORRSEVED W levels T dt shauld laecaqprw%ﬂlat the various
ernt B 0 s RS TR @ YR ch il B sl
bendienarkinlgiof ad’wmebmattahg dpsieddenel bﬁmntﬁ' cﬂy to store any
i nf or mat.i on, whi ch . ar

gre”ﬂ) E'arecﬂgptﬁalée mBﬁlttorg]ge gql?iysq qrﬁil \{1 tbsnc gé\gé i’rocesses at various
levegéi ash'aélﬁ@llt thrfbﬁL emBbARThRTRUNG rbent Ry RA Lﬁéla system such as

‘others. Also, the database 108 can
the ol lusfratetiinthg. bletoconpert caﬁherewrtlng v«anplmsl(éltasrtageserver 106, which
. _syst.ens and/.or ho 0 such as those ovi ded.
is oSy AR Tl Mt e 051 e EFinaEbShaE e RE LB etk ically
repdYBGRfoR@atiorM b gt thE8p RAMicH dndperfofthdnce MBXAdM of tiiFredpudtive

ot hers. In one enbodi nent of the present invention,

facilities, thetrepnated inogmptioncis slorgglindlee @mh@ge 108 Iisrtadp@ppigciated that
t

e AT 4k 5, AL o RS SR o cons

estidbie@ Cbsts, allacqed/&stscmldlor e lEaab tlﬁB?deNex 106. Ohe &ored information is
partlcular dat e and of a particular data field.

utilipegt bythg spiver 106 0 eeelermineghe apiia D AREPERARCE g bl ot a given level

or kAL 1B LERUMRIADE ok LSRRI A b s
influent flowto a
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treatnment facility: Table 1 For exanple, each of the

data fields above are desirably specified in the
walaioabzises as the data type of "integer"” and eapdi/Usm®bd066575

desirably has a field wi dths of six integers.

Simlarly, the database m ght use another matrix or

r Regarding Hiegerver 1:@6199}' fujtap oupwtiag deviee eamcbe utilized. Various
embrrgll nt enance costs | Icl)r0 amPr ocess g g i nf ormatiéi on .

PRI nresedt st may g gfedlsy oF TET FPYPaEPowerma
glved@&fvéﬁ& deﬁ?«éﬁd THussip &Cto e @ppréciated Gllat fise dklefiRintbelkOAIES and

allons of flow Such a relationship mght be as

con %HT? iRciit theydgsired muplemsniations t he exanpl e above, Table 2
ut :
1509, B8 R 185 40 BOLEALPLA8 APl s s
medimMs)aand cnde cbhﬁgured woutflzs iahe atiegdi Beelnindfor distributad storage

Process can be gener at /or _reported, whi .al so
medyugay epiaRle et hreows ﬁﬁ%}fﬁgko%d piss gt é%%/t?félepiqgtqs &dhich can be
utllléemm ﬂr@s\éﬁﬂ m@éntl%ﬁ%? btt)féjdntyydesﬂr:é!f ﬁlﬁﬁfnﬁtl&? |l Wﬁ‘&f‘dx@ vell

bet ween l'evel s of speC| Icity can al so be used
known nipﬁlﬁ@rtdmcmde,oblparmﬂlen‘@d t@una‘gnasc blectrxmhpptw&b,mmtro-

masflc SRIGPET, et A han Rarie driea LD of b itedt o be
comPRIb1OithS@ ot Pstbrdsd HREentheinldte nedlitbdelcbes $u6h RS EIRIIB bRIVRded by

provi ded to the database 108 for use iIn nDnltorlng)
Oragle Soyparspna ergatinnahBisipesa Mmbines Migresofidrprperaiers ell, Maxtor,
SunEﬂ&Bﬁg&t to support the virtual benchmarking of

FoCésseés, in specific categories (such as on a

S Ub-ohy $idotlintsnbo Hihe @%%tdﬁvdﬁﬁﬁﬁ,&ﬁ@di’caﬁ@& €03 istda@figured using the
various enbodi nents of the present invention desirably

Strugiured Query LangHsee (‘F%QIs’ah ERRhGerfhe Natalyise s osisablyisigactured info a
matl‘ri;ﬁ, er‘lﬁﬂ tgécsﬂc & ﬂ?ﬁ gn%% l:%&ﬁ\%gh ety em?@laﬁlcgfar tdl‘?ﬂa%ype and of a
particnlpatiate fiteld. rffdr leemhplhu-ﬂm)atnxﬁw 8 pastefvyticn ’geaf?manteﬁa&h&y mighfiinclude

h.degree .of specificity.in the dataha
the %L‘S 18 A0t 5 o ggPatrix or wse i pesiigms ang §Z@§§1 e Mwent flow to 2
treaﬁgyﬁppd@gm,_s the server can utilize such information to

generate a virtual benchmark, which when conpared to
an AP can be used to gener&abledoncl usi ons about the

Facility Nonce of Infhfea¢ Flavw yngdnd hiflengT88 mg/Lo¢ eRdluent VSS mg/L

rel@glve to actual pposdustry rnesul t®133s0 rel ative 9p1750

opt Omzzed I ngustryophesl ts as Sp@@@ffﬂsGd by a VI rphidoo

Den K MOTE SPRE{FghTal a nugb‘)@{obng ScCiere CHH000

I J e

)
i A N HEr Y +
UC \U I I | b\.)llj o1c VA LS |C VaQQQjﬁD C”UUL eTTt
+the meoa + Rvent Q Opn de (Jrl hao s r\hnr ar\t arplﬁoo

I.II\, P \J\,III. LB A2 RLLY AV A NI LA Y4 LA Y2
costs and/or other paraneters associated wt

f ador pxamplecagh plthe ﬁafécf@kkv abgye gp fedmbly S@@cmé@én thgfdatabase as
the (%?&?ng 'o?“ﬁﬁ’e: e d S3ARLE d@%&bgﬁhaég fcl egr?({tﬂ\gf iR 1&?%&% Similarly,

erln schene can
the dptabasainight ub@atnothem @iat@s off rkﬂﬁpnslﬁptoscﬂmﬁj/ yheeo;i'e‘ramas andat

hi gh | evel of abstractio such, as_at. a waster ter
ma“%tF’éaé‘(%ﬁﬁ?ﬁtS %r &?ﬁr 0gest30d sy 1 reation o d2ble ) tp ynonitgpa Process or

r
YRS HILIIE TR S PR 0 ORI v, S

relatigrishigp migbtloasdatlgwsiunber, such as "20," which in the
tabl e bel ow i ndi cates the i.uﬁgiyst em or process refers

to L nf! Hant " Chirt hay fu cnor\lflr\lfu can ha

or ovi KRSt Na;s hdilectrigak Gosts, nrikitowat pugs | Kilowatt Hrs/
Gallons of Flow

0001 $100,000 1000 Calculated from
Table 2 Kilowatt
hours divided by
Table 1 Influent
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"Al 1" or "A31," which are indicative of a unit
process | evel O%M costs and mai nt enance costs,
w0 e®pezes/el y. Further, while not shown in thePC€HDE®07/066575

bel ow, additional | evel s of7 specificity can be
pr ovided and identified usi ng additional fourth

fifth, sixth orlother levels|ina given nu ‘oerlngow
scherme. 0%%o0, it sh®W0PWe appreciZBBd t hdt tQelculated
nupber i 6@03schene ca$200g®0al phanunel706 char|act €alsulated

and/ or oodwer characsgesso@s desired20dabl e [3 Gegenlated
Specific Specific Unit Unit Unit Process General Unit

P .
96 CEEERE AR RAAS i R AR o o T

1, thiseaby ciddfinyWEFOsB-axtatiansiyip Detveced tiie tablks, sacit t hAdecdmpctsue

Process Cost 100 WMP Faci,lit nt
reprogstafign Pl e RcassLap B@F“"(‘iﬁﬁgaﬂﬁkf"ir é?lg%te%‘%iﬁbo atmg the
com Qt‘fd&'&f?r&%ﬁ@s/%ac%tlégfat h'@&hmﬁﬁled@bf@ﬁ@iﬁ@ﬁg ﬁ&’&ﬁer Lngahonshlps

rocess Chem cal 100 WMP Facility Data 20 Infl uent
bet\mn le@gtstof Lsn¢ouﬁ@tydtae@1§oaesecd focmphGOdaninEd pmagieters, guch as

“ 0 _lnfl Cos It SS
xilsReft s mn it ohipton Priket TR B3R Sl gprepac ™

addido041@588/ol BerM¥iiR thtaed by Ve Beddao %ﬂ‘tﬁeﬁ HéfrR indATaksify parameters

M scel | aneous Cost 100 P Facility Data 20 Infl uent
provaderito th datahase ek Torppe inguomirring Rualzingandkgeneraing a VBP for a

nt E21 Unit Process Kw Demand Simlarly, a

glvehlﬁn%éée% ng schene for an enbodi nent of the present

I N\Farthér) to suppord eheprinsa beachnaiiking o f PRieeSSS i gsbcifRi dag:garies (such

tree structure as shown bel ow ieﬁ;{Tabl e 4. In this
as 0B @ SHRFYTIEN, YRR SHeRNNNoRFRiEYeh: e ¥agousemhodipens eighe present

invet‘ﬁﬂgllﬂ gé(’%aﬁfgl 1{3%12@ B nﬁln@%ﬁ?édh@m@ r\ﬂﬁéﬂ S0t RN Gike @m gg;llen'tsnin other

eto ering, gp unit process
facikiﬁziusa lﬁneealxamiﬂa:kdf ¢hi4 nDberiDeywheme myl B.20.MAS (wastazaerst ed

o RS SR8y S e 5 R e
databhde anti %@?eﬂgdlczilﬁsref) g&esm§alfc)9i)ﬁ/usaé@§ff sheR cdBfonents, the server

Dewat er ed Sl udge
can utilize such 1nformat10n to generate a virtual benchmark, which when compared to an AP

can be used to generate conclusions about the performance of a facility and of a given
Process relative to actual industry results, and relative to optimized industry results - as
specified by a virtual benchmark.

More specifically, a numbering scheme can be used in conjunction with the various
embodiments of the present invention to describe and/or characterize costs and/or other
parameters associated with a facility, or other Process, at any desired level of specificity. For
example and as shown below in Table 3, a numbering scheme can be configured to utilize a
general number, such as “100,” to specify a Process at a high level of abstraction, 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



MD5 Dewatering Filtrate TSS, ng/1 M)6 Nunber of Units
on Line M)7 Filtrate, gpdPA Tss, Cap% P02 Cake Cone,
wQO2Ag/1st3e’wn i n Table 5, a nunbering schene canP@EUS2007/066575
utilized which distingui sheﬂs bet ween provi ded
paraneter values, such as "Al 1 Unit Process O&M Cost"
a givsn nupgbering pehepreo Adlss 1t Sivvld tegwprecianddhafdhe webesmg scheme can

use QR R AL RRLETRlor et BBt Bieost s g~ Trot

is, the nunberl ng schene qia‘ib*@?used to represent al so
GerleE}r esent or identify a.ca ion or derivation

ecific ec
I'l'ized to obtain a' g vendo rreter val ue while al so

Uni
Prob&%nbblﬁé&lﬂﬂmtﬁsc&%s 'P?oc%gs S%E@ssf OynitPfocedld CuHithro@ss Parameter
Nunligd?l € 5 FRambki ty DatguintheAdMNYnGd I at paameieer Y Unit Name
Process UPP Parameter UPP Paraneter Al10 Facilit

o’M

101 WMIT RRiY DPRoces20 0 BB A20 FALT | |ty UiaBiggess O8M Cost
16st  iMrPURIclity Bagcess 2b.abor iffas#t A30 Baci | i t Wnit Process Labor Cost
Mai nt enance Cost A31 Unit Process Mintenance Casdit Process
16@mci | WiwrPDeeciity Dathdm net r at inflwenEvery WAit Pr ocEsiatenance Cost
Virtual Calculated Virtual Calcul ated UPP Parumit®taess Chemical
1UPP Padireteciity Refa FackPity @8nCost/ ng4Al3 Unit Cost
Process O8&M Cost/ng A22 Facility Labor Cost/ rdpitReg&ess Electrical
1Q§h| t PP dssility Dgtr  Co3@/ ng migentaci | i 61 Mai nt enanc€ost

A33 Unit Process Maintenance Cost/ng Byt Process Sludge

1?91rt h@ﬂ”@fﬁ'ﬂwga 23ssuf@ th?i”ﬂ‘é‘?{kﬁh of ELilitiesDEpassl gost
| = rocess
102 WAREHEIG ool 20BR", LARMSLL  EPLIST 25 dpgous con

1eOnf | YW TRt FaotityfData i ni 20 aI | yirfloeét i ng EMf | uent it Rrogess KwH

WSt eWV\)WFe%Ith:‘DIOa SeWEBS an nfla ?rﬁr m dr %bp Sy%rﬁﬁ%cegsnlgw Demand

each fact y reports e server the
us %gmﬁgjiyé nb'i%‘ﬁ)e}lg% ts<!h% ! f{)]lhgn érpﬂ% I?lnltlt of ltmf? resenp %nl){enhon can be

varil ous resent I nven

5  press@ted aid/ Claﬂ&ptd:S@ltéd‘lﬁlmg'li ged@hictiie beFRWEsEISW ir Taﬁw 4eacthis

of the reporting conputers 104a-c, as desired, to

StrugHiye: Wjk Progess W&ﬁ@i@&% £ bq/qe}aﬁffﬂaqme;?cfb@thewrkalplwée%mﬁursor such
«8 ¥ t chmar ki ng

o G0 HELEY CORNIIATD Dirdete, BSE ur b S R
facility can also occur with respect to the reporting
facilities and also wth MBglpRey to a virtual facility
at any VBP le of s eC|f|C|ty The VBP desirably
identifies r Th&hi evabl e results possible for

a facility havi ng anél%iﬁfgaﬁgte@ ?Egm&tl es at a given

| evel of Process™speci It when

information is repo&bdelEH%Fe% ‘%{g@%e' s of

specificity, such as pea urs per day,

t he various enbodi ﬂi%ﬁ%&%%%@ ntl%‘l\lﬁ%}{}l on can

be utlllzedtofur ne an e virtual

benchmark for faciljjo eﬁ?@ahbg %{ég f/flrg! ven set of
e peci

properties at the given vel city.
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
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Such specificity mght, for exanple, identify that a
virtual facility initially treating influentsat night,
wob@n/1zi3extricity costs are lower, is optinm zePCTHIRI0QHB6575
those treating influents dwing the day are not. hi
one enbodi nent of the present invention, the reporting
of a facility's perpgy mpCc€ypharacteristics can be
acconpl i shed using a web based optim zation system
such as the OPTNET pgp BagKShrePdJ M zation system
provided by OM Inc. of G eenwood Village, Col orado
and illustrated in Fig. 3. For this enbodi nent, an
us eis shawnlio@abla 5t @ ntinberirey schemd 06 YeRitdized whinsh distinguishes

e B OB K EP o P or o

Proce@@EﬁWP I’(ﬁ)st ' fhd DSivedPBF %&dlﬁ@@pérﬁﬂ@fer PANES sdt®Chs “A 2 Facility
shown in Fig. 4. That is, for at |least this

O&¥hBoine i A l3ddeis BracesstdsM ecst/ Thatds,ftmnmmmg@hqne can be
erver | enentin enchpar ki. ng f.eat ur .
used P rfiescsl BisE FPH SO GhrP et e BuaL S 4% Bt tain o
givehPaedinedér et ity dlscidehtefi (B basias $8ace forlthe tdcilidie
appreci ated, however, that access to sonme or all of
the features of a systen1|nplenent|ng t he present
i nvention may be further dégbled by the use of various
wel | known data security and/or encryptlon t echni ques
dihdi fica ys, randomy
FaéMa edb‘ghﬁﬁiosrt&g@rd odi c§§§9’ at e%eggcure I ds,
blOﬂEtrIC i ndi cators and otherMAse Upon gai ni ng
URPceBaramstarne server, the udlP i sParamst r esent ed Wit h
AOhofeciitu@eM&eeh as the web Mdge HOBPORSUPIMCEty. 5.
A28si FagiitylLaberCest | east one odi HaihProggss Lakor fPEsent
A3fv e RegiltnVainteornee Casly accessA¥!r onMHnihBropessdajiigyen@depst
FaciliyfDafa { Adatinisteition | es EQ@ryuaitRrbosissh whi ch t hey
ViRGA @aRrOGtAL ed. As shown inyvikl&l. BalcliB@auser has been
Uﬁ;evpg,téﬁ{eyerassom ated W th typp f aphahleteps, the "City
P 502 andyfghe (¥ bloAGE il Ex¥imly
t2r e lel rmt' on ﬁenl\ﬁl @Jgﬁ"Pro@gs rLS@Jr%B@tmnge
OVI 8GI| Hara'rlotre nc%]s:ogpen%cf’ YRS | nlfjﬁn &r C :R/ﬁa%%%ﬁce Cost/mg

i on about eac

t naty bitpnenamue greumzned ePLar ke | lactis AP fegment

fac1l-if3ye PRl Adsis tHa® eddhf 8¢ B 1028-cf#11i28446:B sdraé Fcilith esnfifYation for
be popul ated on the hone page 500. Fig. 5 also

initigly Weating inflvent i(ieg. ywaster| Waigrsram ewgers sternp drgéthelstanpe and that

eachl kﬂy}lﬂx g%)&ﬁt? tosglgéel-arlglgélﬁ &)\?{/Iﬂél%rs Rgecd p%g %g)fg{) t%\}\%gl% t nﬂl?egp 'Under

the vazidils @ibolknen®6F the plesdrs irBRhEEH, @itk sebver €arixel th@\l&iﬁorma@en reported
600 is Fresent ed to the user, as shown in Fig

to iighy, cagh of thespRorting cayaputers 18464 agelgsivads i mﬂ@tqsp%nabﬁe@ﬂdfor
: ' f 02 (
AL OB A B B, (oo
(anﬁ/gﬁdithélqiarmmhf(ﬁ a'giVenagelinr danratso’ océu[remi’[ tespm:ntb thh agptorting
sues, upl oad j user,
focifigen are! alsoslh FasB 4 § ylr'aleﬂfggléﬁ%% anyy 86 Bl Desifiipy. The vBP
desfr?(ﬁy ?&nﬁgsg d&ﬁl workd a&ﬁ'&%t)leergsﬁlt@ Ebé’s?olg?df atﬁmﬁ%&@'fﬂgeéjgl%h set of
ot her enbodi ments of the present Invention. Likew se,
propaytiesatiaggtandaveliof Brcwessvsecmﬁdlm nfsthegtvdres imfaymatianos peported at

ovi ded. a /or suppor.t ed
eveR iR eI e ARR R Sinsa 8RR kit oufspor gy the various
emBoABRMO BEhe PRiseR iRmEiOH 08n bé BINli RO RGSAAESE all®Rientify the virtual
postings, facsinmle, web conferences or the |ike.Wen

benghygarkpr Jﬁg@]@gmatlsfwmg(thg @svenseiafpsencsiies at the sivgngyel of specificity.
Sucgll S%C\?VIP %}1’5’ ﬁ%&uﬁgﬁé?ﬂ‘%lﬁ% i eWY@E%?@Q%r%QIOfa&F }glmtlailg treatmg influents

ange

emai | address and/or
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password. The "OptNet Adm n" |ink 510, when sel ected,
results in the server presenting a web page 800 (Fig.
wW@20074213e8M Nng a user, who has adm nistrative PCT/US2007/066575
privi | eges, to sel ect bet waen " Manage Users" 802 and
"Manage Facilities" 804 options. Wen the "Manage
at nighe whegglectriciti cpsis srellewerets, optimizeserhaseasthess dreptingringluents during
the(?%ar & ch allows a user with administrative privileges
del ete and/or nodify adm nistrative privil eges

f 0 Tn OhdEnbOHBEAS offhe piesdnt ir@ntion) #freportiagef p FRitI8peHFormance
per. link to a web page by which the adm ni strator

charﬁﬁyﬂ%é e e s PIREH WA el fased pptimizgtionsygteat sych ap ghe
Or e SRS ARG SOV Ly e
Coldrhéo ridbilingeat&biniHig.t3. ot tlﬂ@émboahknens aﬁalsc&&hﬁ the 1i1he the server 106

i S S DR Bl D0 i s

namfe’aﬁl'ld “‘ﬁa‘sﬁzﬁor@"" o @k aﬁﬁjoﬁﬁite ‘ir[p%m)@(els 1480 ] RGh&Syn ?ﬁ(F%t §NGhat is, for at
facilities. By selecting a facility nanme (wh

leastitbssi qndmdymentcaoaegso thetfygares kind kinctionseofusserver snplmenting the

VlrtLEa g gvaggﬁé ﬁlﬁéso etéhég\gr%f\%? %ﬁ/ggtléclf oav}ngg%t 621:%)%'1 Y Ssrername (such as an
e- m{ﬁpaadam; iind ;M@gwme $ti} tPSlapPreciate® slb@ev&ama@adcyssfts kohB6r all of
facility hi one enbodi nent, design capacity for a

the {gaisres\oiesystemdmplamenting el respniciavenision axayr esiyehersgerred by the
use é%&g g’fﬁn @c&;ﬁﬁ ’ds%%%&rﬁ? aIQd/&oen%lr}{p?lofll %oﬁﬁ%ugso Sucﬁ gs It’_i%ltal

ons” per

certifipetes, fprivatedleys Saratontl geddrated amyomieriodeally h}ﬁwwadan"ecune fds,
ot her enbodi nents of the systemto specify a design
blon&%{ﬁ‘ébr}dﬂ%ﬁt‘g?a%d@ﬁhwsqw ocess. For exanple, an

W% Iﬁlfﬁgml) eoéeﬁf& tHé g&?‘ ISStH&F e¥enltédswgﬁ§ Ithle a%e such as

cars per hour, ereas a conpu
the wybsp@m 59%0ghows peEigf §. Desirablypfoc iat }pas'.t nt embsdiofenkof thé ptesent

) r second or the.li .. The server al sp. can. he.

inveR i A2y AeoE P o o paRe 0D sesh o & tag fties 502 and 504

withkQhigh MY RrdNs6fatdd € AS sREWn ﬁﬁlsig c4 aﬁ@&he%me@n ?fe\o%nmy associated
facility and to add users as esi red

witheiyor faeilitiess thet Haity of Walde Walla V&Wéﬁ?”kﬁ& @fld &@t V(Al:_lage of Carol Stream

walFREFph kT R A8 e SR e A, pertinks to web

pagd¥ RYVibingGndrB en BEMAHRASHVON ddch Of thBse fdsitifies IsPrOLNGY. Also, it is to be
enbodi nents, users can al so be del eted, have linted

apprggigted $hasany npehersof facilibes Bk sgsedated withe ysegand links to

i k h
infolfAehl fof B3Rl ficsnty B paiiREh BebBhigpabd st ¢ SUun,
is Fing@dicEp:fvahEa Bﬁ‘[elﬁbf mrt]lewﬁgstgale&)amlngggmed)f ﬂﬁa((jpagageo These
) h Fi The 0 vj.de
hnkgfmﬁﬁlg%amggfev%ii%d "Ny éﬁ%@%‘%ﬁ@? ?%p mlé%@pwclﬁen the
“Cohfakt @@esomﬂaw@aﬁate 4 R AABRMyeb ?&gé dooMs E&@Emé@to%phge&eg shown
In Figs. 9a-b, the Ba

, shboar d pfesents Summary charts
in Figspbact 6tn thslimnyFausdr iig yroﬁdMi @nirltthmqﬂtw(m/dfse]ecmgg a:toplc from a drop

cowis b igiced: Tl e or 6 ThlagElechap seafine s egneral

comMehftOT tpagt BRoiSrS iR And ORarPisQik dedatd upPad isdhds’ @iser credential
qU| ck, easy to grasp represent ation of the costs

issugss’s sl af@@htyvﬁcmsmiéy msucrsg Orleer ftepipy gndjor gigerssunpléaddepigainay be
e
supef 5 3 SISy oAt ERG Beitle (RNRYRY b T8, PSS wic

servdPAtinihis&aokd ®ay aldabapmvmelddaﬁd/op slippofted BY hl)ly byailable

reporting conmputers 104a-c, (Fi 1?. Further, in one
communications means including, but not limited to, telephone, voice messages, instant

messages, web postings, facsimile, web conferences or the like.
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enbodi nent, these charts and the underlying data

supporting themis generated based upon aggregate data
w@odorezesl and statistically processed by eachPCT/US2007/066575

facility's conputer prior tto transm ssion via the

Internet (or any other suitable comunications nediun

t 0 When the VBr Adod6nt” lak 0B iigpletpl thetserver gresesms, fartexample, a web

oar 00. al. so i ncl udes lurali.t hyper |nks
Pag?%@ 7 PGV rRLRe wich o VG ei/RE gt sy S NG addref Shavor
assikyer. These include "Benchmarks" 902, "Nbdeling"

904, and the above di scussed " Cont act Us" 506 and LY
Ac dibefOpSa g dnnink Sink 1 @, whepecietted, nesytsriul theserver presenting a web

pag R0 (I8 857 i 8 434 Vg ot g R SR s S1ERS et peveen

“ManBfOUERET 802 andSMdHAPOFAdifidsD 804 Bptidilze WREMAE “NRAAFADY” 802
processes the information received fromthe various

link pgelqegqdy teisay ef Brepents FigsStrvdhigeslbovg ausenwith edminigrative prlvﬂeges
s Lt

o 530 AT RS R BE Y B 0 e

namstpedédesi arh}Iphﬁlndatoabﬁslepa@I‘b@f/vd’ﬁclaﬂledaﬂfﬂlndﬁﬁatérr 08y spec1fy for which

falcli%nf ormation present in tgeS ggase) For exanpl e,

t he
By, (Feisehit 1P 8 8YRFI2Eda Hlitigh g De bR By a drop down st
806fﬁ%h1)\'vﬁ¥015e Efquﬂ@g\ﬂggosts I n anot her enbodi ment of
1

e present vention, the target value can be
autVgheat the éiMa;aagﬁrFaEdmes adolmt 1s celettgd, 3h¢ seavat/poesents a web page 808

(Pisy F MR o oD AT ot b o 4 dere ey ThElRs Gror slect
fronh 8 11§th€g1 S ek ihBing TR ds Wy B cbfing R BilltP 84S @ﬁﬁlcﬁ aasﬂ%bl iB6ludes a
u

virtua benchmar k), while presenting the hltﬂg_]l
hypﬁ:rdwklob@usea mthblasltovmi eceose trajech p@ewébﬁvmg h@ser to specify a

te [
regigf it & Nethdhot RErHhatE SefSREC Noctiel) o s e cspreiy for the
facilitg. an YBEEmMBodibhiefit desﬁ’@ﬁé’aphﬁty ok 8 kR watce pegarRAt ﬂtil@jﬂ cafbe
the facility under study's performance rel ative

expiegseg OV er aigage akvaussi suchas Oﬁ@ﬁcfhﬂf&rlté 206 20cfi0s €Qrd 9@ end 2100 gallons

ver ARG OURErBRE R MOt ot RSP G HipyRey ingher

embodinientsasfithé exsedm af spepica ﬂeslgﬁ gapadityt 6f o gigar Piocess. For example an
tewat er  treatne facilities, a representative

autogyqbile ASSsIbYY pl@%vgwglt mﬂ@b g fesigy Wa'flwglp termiadoars Rgnpour,

whef83 'archi'ngﬁfé:r Sydtdh Yﬂlgﬁtlsﬁém 88Lin efrmis e KQfoﬁﬁéeE r second or the

_Invention mght support incl uge those shown in
likelist | City of Walla Walla WMP Admini stration Data

QO atS %c‘), g{s;%lﬁf? ‘(I‘\:%‘: bnet enance %%F r}&}_‘AVO&M Cast &%EI e%ﬂ"r#e al e which
use@@f@d&%d‘i&ed with a given fa0111ty and to add users as desired. It is to be appreciated
that a user can also be effectively deleted by not associating them with any facility and/or by
changing the user’s password and not providing the new password to the user. In other
embodiments, users can also be deleted, have limited access privileges and/or otherwise
controlled.

Referring again to Fig. 5, when a facility link such as the link provided to the “City of
Walla Walla WWTP” is selected, the server presents a Dashboard 900 page as shown in Figs.
9a-b. The Dashboard 900 provides a summary of selected parameters over time. For
example, for the wastewater treatment facility example depicted in Figs. 9a-b, the Dashboard
presents summary charts depicting the “Facility O&M Cost/mg” (where mg = millions of

gallons), labor costs, chemical costs, facility electrical costs and sludge disposal costs. In
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embggﬁﬁélt, B sk WRAs SHaliRe underlying data supporting them is generated based upon
aggregate data collected and statistically processed by each facility’s computer prior to
transmission via the Internet (or any other suitable communications medium) to the server
106.

Referring again to Fig. 9a, the Dashboard 900 also includes a plurality of hyper links
to other features and functions provided by the server. 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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TSS ng/L BOD ng/L NH3 ng/L NO3 ng/L O&M Costs Labor
Costs Electrical Costs Chem cal Costs Sludge Di sposal

w@o®yAa218e8 nt enance Costs M scel | aneous Costs SeCEESINTY066575

Fi ne ScreenCu. Yds/Ms O&M @sts Labor Costs El ectri cal
Costs Chem cal Costs Sludge Di sposal Costs Mintenance
Costs M scel | aneolfisviEosts Clarification General SOR
gal / SF/ Day SLR | bs/ SF/ BawHM®igHr s Bl anket ft O&M Cost s
Labor Costs El ect KivdidDe@atls Chem cal Costs Sl udge

Di sposal Costs Mi nt en&wile Deashd/md scel | aneous Costs
CarifiqggphPioedisi mary-Center Feed Sl udge Wasted

| bs/ day Sl udggptl9y80d SOR gal / SF/ Day SLR | bs/ SF/ Day

Labor Hours/mg
Overtime Hours
Sick Leave 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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DT/ hrs Bl anketft Nunmber of Units on Line TSS Cap %
Sl udge Concentration ng/L O&M Costs Labor Costs

web@ctizizesml Costs Chemical Costs Sl udge D sposeCT/O8EINT066575

Mai nt enance Costs M scel | aneous Costs Clarification
Secondary- Center Feed SOR gal /SF/ Day SLR | bs/ SF/ Day
DT/ hrs EBluaddeM& Nunber of Units on Line TSS Cap %
Sl udge adeCastat i on ng/ L O&M Costs Labor Costs

El ect ri dalboli0sdrs Chem cal Costs Sl udge Di sposal Costs
Mai nt en@\le@ribalCostsM scel | aneous CostsGit Renoval
Channel @smfela/dfasO&M Costs Labor Costs El ectri cal

Cost s W PissRsl €ostt Udge Di sposal Costs Maintenance
Cost s 3% ‘Jna geoggstgﬂc,t s Thi ckeni ng GBT-BELT

Miscellaneous Costs
Clarification General

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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Feed Sl udge Fl ow gpd WAS TSS | bs/day TWAS ng/ L HYD
Loadi ng SLD Loading Poly | bs/ Ton Filtrate gal/day
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TSS Cap % Sl udge Concentratitfon ng/ L O&M Costs Labor
Costs Electrical Costs Chem cal Costs Sludge D sposal
Co€rit RemovdrGhvomelCost s M scel | aneous Costs Dewat eri ng
Bel t Pra3syd/Mdpe to Dewatering gpd Sludge to

Dewat er igw@MT&osy/ L Poly Lbs/ Ton Dewat ered Sl udge

| bs/ day flgwpissing Filtrate TSS ng/L Nunber of Units
On Line : On Cake Concentration % O&M Costs Labor
Cost s E(gl%%tif?‘l%‘f{ipsts Chemi cal Costs Sl udge Di sposal

gro;c,”t ﬁgw%n g%wlgoesapgggtss M scel | aneous Costs Dewatering
aintenance Costs

Miscellaneous Costs
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
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Nunber of Units On Line O&M Costs Labor Costs
El ectrical Costs Chem cal Costs Sl udge Di sposal

w@emradMsesit enance Costs M scel | aneous Costs Sl pdgES2007/066575

Di sposal Land Application Tens/Day Loadi ng Tons/ Acre
Haul ing Efficiency O&M Costs Labor Costs El ectrical
Costs CAMitteapnekesss S| udge Di sposal Costs Mai nt enance
Cost s MMisedllage@s fsosGost s Acti vat ed Sl udge Gener al

Nu Sihedgeddispisial Eadh Alpphieatisg Cost s Labor Costs

El ectri daksDagt s Chem cal Costs Sl udge Di sposal Costs
Mai nt endpaingddns/Adecel | aneous Costs Activated Sl udge
Oxi dat | B BYfictenbpusel WAS Fl ow Aerial Tank

| nvent orge Ap6,4aAS Fl'ow MLSS ngy/L HRTHrs. Sludge Yield

Ib/I'b FiNO/Th SRT Days

Electrical Costs

Chemical Costs

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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Costs M scel | aneous Costs Aftached Grow h Trickling

Filter Recy. Flow ngd Recy Ratio % Org. Load | b/sf/day

Vet . RasgMs€osdny DO ng/ L Nunber of Units On Line

Ef fi ci edapoPBestoval O&M Cost s Labor Costs El ectri cal

Cost's Ciedrded] (st s Sl udge Di sposal Costs Mai nt enance

Costs M3ealital®ssys Costs Sl udge Stabilization

Anaer obisg, ddeI5ispds@NCH¥RTH s. VA Al kaline Ratio Number

of Unit g0 gfe&g;per of 2nd Stage Units On Line VS
sl YOI st

Reduct i 3 Labor Costs El ectrical Costs

Ch%ﬂ(fg% Stabilization Anaerobic Digestion

HRT Hrs.
VA/Alkaline 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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col I"ect | f subsyste evel information from
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eterm. t b h k, t h «
nune 6 Gl eSiatf e PrRarg Tacht bl iuPEprteadsy sHRRR o
mg/&r Fig. 19 shbWE tHRE he&/ast3h&Orify df\fépiﬁﬁng'ifam i@ies hdvelinfluent flows of
(jorrparl son" 1012 |link. "When this link is selected, a

apprastmaielydess om nadi ki erpirastcontp ane (um fow) sifes haws wdluget flows in
aci other like facilities is presented, as
thersaﬂg?/\?]“élz(l\‘—ymfa In Fig. 11, each facility that is

W tAlkd) thderedd ed.‘dnhﬁedtlﬁ angilits vader dnads r epardety identifying the

information in_a eci fied catego "I nfl uent
repariedwalig/(be-) the S5:5de E{ 04 mé@a‘qgg naﬁlgo@é (T%Pazt s lc{ lpFeapprec1ated that
the &W@,ez{s &Lrés?e?lﬁﬂﬂﬂé %rés%ﬁéﬁ {®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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results in an al arm nessage of greater urgency, such

as Th@l‘f@usbﬂthOﬂﬁg” IlliﬁbllBEO (Hignie)twhen sdbsicgniabieatts the server to
recipient(s) us, .S to be appreciated that
presg@rw?%mg@rl @H@S\ﬁhwws g dMeshspecidically, asipe dig ppge 1600 a user

can ‘s&}éﬁ?td' c&gllﬁ%lﬁedng gg:fogﬁ&’ern%g vhlRe FG6E YSa @E‘ﬂ% Y?ﬁ(‘ﬁt‘é?}q g%lese quality

rovi y reporting conputer
and/ap pordijsiehet v;ahmstc’am be spavifiedspoalt end/or swgivendeved af Smiﬁcém

e prepragrammed to ccur anot her e od|
Quaii RGP RGE RS Ehasict e i U Gt 1L PR AR o Ay Teported
vahl%cﬁllhaslpeélﬂ% Mﬁb%)@ REPRIceds] il dtdér tDBBEEMLKS At scRRIBE VARG
ainto Fi when the "Report Config." 1306 |ink

con Butieg wobe detemgatw efcghe wj@@a} bmk:lymw@@é itheselynmorsracatpisly

act | e use conf |
dete{rﬁgnr\llgdtll*ile 88%18 ilgag i rVtugua(f E%I}c 12 lﬁ%}?ogfd l%le svwggorgl}Jl g%lViIh%gel of specificity
of tHeagithdltbehdhimgarBuch functionality can be presented, as

shown in Fig. 14a. Mre specifically and as shovvn in
Fi g-hesagyer ¢anealsadhe configured to provide a user with the option of uploading a

process model. As shown in Fig. 17, the server presents to the user a web page 1700 on

repo
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20

25

30

enabl es the user to select which report to configure
via a drop down box 1402. Simlarly, the reports may
wheoocor3egyur ed on a component by conponent basPGI/EHSIINTO66575
at an other desired |level af specificity by selecting
a configuration option, such as those provided by drop
whidothe ubencai 4€ldct casthehwise spatiflfiagprocedcmodilfort weliy modplong a given
.selection of the "Target Confi.g' |link.1308 (Fig. 13),
faciie i apesp odEhAS TG b vl le it BaE dgfoost
represt@¥lichsgebied bR thé\epSit SEM B R4 ARNAYE 14001 MAEIL@sSone or more
enbodi nents of the present invention can be configured '
commpnelradse categartes forovkipk virfuplly henphmavieing bas orrpar iopenny As shown in
. m_nimum and rning high.and.l ow val ues for th
Fig Jgo bR an el e "8 e Pl et rBigseggieports
schen@dtice K RleadifityrdrProceds) dn@grRrvidk.ues can be specified

for any or all of the various categories and sub )
c athiog ot least onp embedimenteldhe presyd inyeadon,uppn Bplgpdiag a schematic for

.aci Wi tv.. i .
o 5, W o PR 1 BRIRE ISR RS 58 o
struanf]bs @ﬁtlﬁgtlﬁrdatalbeseblm%@cmﬂ.i bngdrtBehe phesaitkinyagies camble used, in
.ot her web pages and reports. The "Quality Config" |ink
variqusiyqeigeriisdy Speirs BlibGt BEHotTR %%]B‘i?fisstﬂr‘?@’ QetRrerypg the
s B SR R s SR Bl Ecnt B o ot
feataregual i ty val ue and a confidence value for the data

e g i 15 B SR bESRE S
be cgﬁﬁ?!ﬁ'fad £d SuppoiRdd hbMitRg, HRNsiARAGE YR bRhnfadfin 81 MaREknance

e server to apply a weight to any reported val ue,
datq fior a fapplityi fn ent enbwhment, e sprvetis senfigyediodapperbmigatienance data

assess and. scale the.val ues contri '
oI GF BB AR IR eGP e SR NS ol e g ot
maifilehhce @ataroah Bk Yiselied e ileh tdghsédd eha/sdrfoembitatofdhent fatilidy against

benchmark shoul d be set for the given |evel of,
otheg fecilitigsangipr againgi @ wWityallyhenefunrkeshiagilityrpfeny desiggd angdfor

: : 0

o REGF SRR 1L BhOHHE A Ll rbbEap Pl b
combiriedeby fheasent, 3o tieatchmewlecesa categoripagad 1epofls amhbthehpresentations

the user can, sel ect, or_ot herw se speci f ocess ..
refleptiag|the sgmey FiOr FxARRIged PiRGes caﬁe%@w_mlgﬁ'i 1r1_¥1f13¢ Bhy arking of
maig%g&ﬁ:%%cgﬁ@ﬁleng%f XirbPleTATIRbd PGty \h talPrOest ﬁ‘éih%,'f&lyexample,

Process representations specified on the repor
decgyoratdsglifeatyclemogtafetuicpRdmmmts amtothelmgseorfvich Propssscategory can also

conmmon Prgcess..categories for which. virtuall .
be CQBRATRALP oFie] ALy TP vt pUtRR, A0 Sy bergpmagived, as desired.

Pr ogaas (A eeht i2EhtRdaTak BEInYdeBitel hetdidiwith $6efehcd @ various

el ectrical reports, cost reports, schematics (for the _
emlfodighénts, yfeaureRroon Bew ptiensdanst the lilke.gkis tebe apnregiatgd thapthe foregoing

emhodi.me of the esent dnventd on I [ - .
desGRAT Fahppeds 1F aBBHTEY on RSP R B feliSLEAC R imvention
andfi®hotitb e tamstiued ¥s BiningdBe tdobk e€inastichat EhetpaddegiSinagidion is to be

ot her structures within the database 108 are created
congffucdqs coveringehpsesyenms prd/ermradrdascned pbaye ag yell as any other

i n . ] 1 ki ! S

syl o B T S i P S nocoBE b b Yol Uk Bndor any
substauedthsaldad bongmedded ptaéms.ousl y descri bed dashboard,

benchmark, report and other features. Referring nowto

Fig. 18, the various enbodi ments of the present

i nvention can al so
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15

be configured to support the nonitoring, analysis and
vi rtual benchmarki ng of mai ntenance data for a
wo 20721398 hi one enbodi nent, the server is conPCTUSB®A7/066575
to support mai ntenance dat a2upl oads from a nai nt enance
reporting systemsuch as CVMMS. CWMVS data and/ or ot her
mai nt enance data can be used by a user to assess the
Clajms f ormance of their facility against other facilities
and/ or against a virtually benchmarked facility at any
1. dedA systena fuot/vintuathyrbehdmeatking vied pesformpra dfiat leqast.onk tomponent
ta be appreciated that mai ntenance data can al so be
COMPEEned, by the server, to create new Process
c ata‘%ﬂﬁlrali@sof@%rﬁﬁ@@drﬁiﬁ;lt&@,dwﬁ’érgiﬁrea&{ 8fin2lcbRpSter receives
_ reflecting the same. For exanple, a Process category
informefinn regulingeat leaptaamelenmprilang of nai nt enance

requirenents f any.desired | evel speci fi ci Wy

pr GushE E Tyl g PR 1S ops TP B AT b b plykpld of
repofisd Somputérd) whéreiadh€tepoR ireohied bhalueirsoctibel 6NarPsefES

category can al so be conpared to other facilities,
perfegnwepﬁ@esaéiﬁésmmpm@ﬁ@er\ﬂ rtual |y benchnarked, as

des; i - - i - .

S gl KRS SR ERD. 8 AL Rporing compucr
witlethibeeliveieand, features, configurations, and the like,

it %ﬁ %f be a| reci ated that the foregoing description.
| s AL RRSEELY SRASHEY 1P gVE eNifen LR I Hore, upon receipt,

caclEHRRE AR ﬁ‘ooil‘die?n ‘3? ieﬁ%he(?fﬁgé pluPRNbf RPording cbﬁg&t@fls hﬁé% BBibase

|
construed ‘as scope of Pnyentlp _
whepeie sackt compoasti afthd rotass esepaatety anddmagnetyondentifieg sublothat a

. Syste nd/ or thqds. descri bed above as wel |..as, an
vireG REReTEyE Bira a0 RBOT GBI BT ANoE PR g fepver and
utiliadtoSeaardd cdshealh®hdsonhied wathal FEfoRMEN@ of MY/ component at a given
subsequent|y added or anended clains.Clains 1. A

facilitysagaimst ovirupily bechipatied ehstbesddmgrioraanser f or mance of

p. &t fh%%?féter%%% cfa?rgqo Q'%%%IP %@BB&E&Q t isqltﬂilzt% ﬁll A.I'Eﬁlldl?SftI{ial process.
reportrng conputers, eféi'n"each repofting conpute

3. I eCRc\sgsteinrvfeizimtl, MhereOthe dhdugtral ploeess tiudee comprisssent astewater
a server configured to receive at | east one report

treafmenfasdléth- of the plurality of reporting conputers,

4. WNeRRI DL NG A RRAL “)h@fe'iryfﬂ@ %oﬁgé!ﬁé]nk* & UL h¥Gufd a AW of
operatfng perforrmance of the at [east one conponent; a

inflwsminmie theat dstavaatergrbatment faeiggt i ng each of the plurality

of reportin omputers.with the. server;. and a database
5. opdiBeye S T vgreithibe it Biaders SR G SPEAMES 2 potable
wats iRlafnerd BRAIyECEI pt, each of the val ues provided by

each of the plurality of reporting conputers in a
6. datHisaysemtndichiim 2 sblaretrotin omdnstriabprocess further sgmprises a baggage
h gﬁgrggely and uniquely identified such that a virtua
an Wiark for substantially simlar conmponents can be
7. 9eNMEHealaembf cldi® 65 MhéRin M8 dobibbhdnt &thntilnt ONRAEAred 1408 into the

val ue associated with a performance of the conponent
baggagediagdngrsystgal- | ity against a virtual |y benchmarked

co f.or . . i . .
5. et SR ST ARE i, s S B BloS R Mo Bfpfses a fnancial
repqiting &3%em.3. The system of claim 2, wherein the

i ndystrial process further conprises a wastewater
9 tr é%ﬁﬁﬁ?mf%é’hlmtly wherein the component 1s utilized as an article of manufacture.

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

substance.



4. The systemof claim3, wherein the conponent is
utilized to neasure a flow of influent into the
worgrangeer treatnment facility. 5. The syst em PET/TEBOT66575
2, wherein the industrial psocess further conprises a
pot abl e water treatnent facility. 6. The system of
12. cl dihmsfstemtod ichiim 1t Wherendths tnfoehatpndodber comptikesraggregate
. ~conprises.a baggage. handlin stem 7. The system of
infoBRERR QTR PaE PSSR B PSR erm of | uggage
13. Pl a3RAyitBhdfchenN20@AGRInNAR dhdrBghtS FbraMtioR is oM Y DlyeHR
of claim2, wherein the industrial process further
repangeemBRYera financi al reporting system 9. The system
14. 3¢ (s of i 3t uhdEn B RIRE ol Tutlcs b Bl g fenance
infovhgtici for theeoafpbhalte of manufacture further conprises
an integrated circuit. 11. The system of claim.?9,,
15. whelhsisstemet slaimdrewhereighe magtenagce mfermation sngiitsigedirom a
hﬁﬁ? bl e substance. 12. The systemof claim1, wherein
¢ t eggkﬁgrnation further conprises aggregate
16. i nfensgitemrof ctuimilRedhar¢arthargpertiindudds appregate diifotrhation compiled
conmponent, 13. The system of claim 12, wherein the
°Vﬂ&@§$@§ﬁ§%ﬂ?%&%ﬂﬁﬁp' n@@'conpiled by the reporting
17. COMHetsGEtem bt clallif 65 WRERM 1AE r&poft! iR Itde mMARIEAE ihRfBmation for the
i nformation further conprises mai ntenance | nformtion
comfponertthe conponent. 15. The system of claim 14, wherein
t he.mai ntenance i.nformatjon js.obtained froma
18. o gyt ST i SRR 2 e le? s AR B R Feohpiop,
repre§tntatie of EPefBahmce of ﬂ{el&hif@ﬁerﬁ VB 4 SiderPy&iodD MR, 0d
of time for the conponent. 17. The system of claim 16,

19. whelhsisiistemefictaporly, whereinide databaredhidhar ompfisesramptoi database.
20. th efh%%%gﬁeogtclairﬁ%9 ;Lﬂgreﬁ]y tﬁg SQM?)I daﬁlﬁ%‘s%&l’ize@%ﬁ%b@ri{i? Scheme
val'ue rncludes an aggregate 1 nf'ormatron representatrve

adagitd td@epify b0 b cBMGEncdt bidiceach Valno eftleived €fonfa gdpvtthg computer.
eriod of time. 19. The systemof claim1, wherein the

21. SatTahsa?ggemmftcm 2o rprredesich o h e urali ol FERoElin P mPHiEs
co &F&@%SQE 1 éi’\@r,]ﬁgr sdmgc{]u%hpst&gge ﬁrﬂgé hf&tr%@&ﬂ?@ﬁ& each value using
ut chene adapted to

I zes a nunbering sche specitfy ‘on a
the oomporimerschdasi s each val ue received froma reporting

conputer. 21. The system of claim 20, erein each. of
2. T STaRIEy 1 3 eBOPEIHAC SOMPAERS: OIS BOVid ol values
assdcliRe BRI 8 'giveh HunbER SARHER theSTBTRIR selRclel EroMPihbsesupported by the
dat abase, "each val ue using the nunbering schene. fg

numbeeng yedtegre of cl ai m 21, wherein the server queries the

dat.ghase to Jprovide all values assaoci ated.w th i,ven
23. kY Stema tlalm de whirepeah TECeyiR ATFIRgnie gl GHisRase 16 The query,
the SeHPRVOIBhed Yhd RRBieved values and determines a virtual benchmark for the

component.

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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nunberi ng schene. 23. The system of claim 22,

wher eupon receiving a response from dat abase to the
waee@rg213ehe server conbines the retrieved val uBST/EHRH07/066575

determ nes a virtual benchrwrk for the conponent. 24.

The systemof claim 23, wherein a quality ranking is
27. as<douethod doranonitasgis precass bsingla vempetenemnprisengyual i ty

ranki ng i ticlized t he,server to i ght . .

* nactelind Brsblyrornffn RonL AR E L pRlalR ot Bl Mo iy uting o
prodess) B thie G fothgti choRpie Be S er fotmanddchasacsdrigtits0df eatiabMthe first

.24, wherein a confidence rating is associated wth
facilifigsyat p s¢spreive apd desdred devel Rbsnesiicitience rating is

ut is{o%gg%ﬁrs{ﬁ?oﬁﬁii}ﬂﬁ‘ﬁnLﬁﬁﬁ‘ﬁ‘z{sght each of the retrieved

val ues en determning the virtual benchmark for the
corpayeng theXirst ifeematien exeivtd Gom aack bf thatpburelity of Heeilities,

reporte | ue for .the conponent for first of the .
Whebilﬁﬁmuﬂy\fﬁ?e alyisdndicaeontn Breed vEeb sk o g gptimal
facilfiy'ak HRl deBRRCIRPRIIF shRifidifye component and the conparison

IS presented by the server to a user in at |east one

r epegciving secondreférowtivn asseonicdoritingseopd tediy, wisirel the second
n GO R g SEFL s bRy 8 ve

of spcEi@§Sandvherein the information indicates performance
characteristics of each of the first facilities at a

r eyjreually\penehmeprkiagithesspcprd fariligy tosthe eptimel; fagilitysat dhe drgired level

f i-nf [ ' - ) lyzing the
of Séglé&é(‘tley{bﬁ’%cg rn‘[r%’gﬁflgﬁ{ ersggoedld\r}g%n?‘rg%@np%;g%mg@%t he plurality
28. of Thaaendthdd fclaivd X7, @iherein the fibttintmbtieh el otsis aggregate
_ indicates a cost based virtual benchmark for an
infogpationglior eaghaf ithepluralityef fyeilesiliies. evel of specificity;
29, e o A S el L B B T bk AR prics
maiptendnoe foreatohdoacich o tiei pdurafitytdfdirgdachidesf aci | i ty at

the desire vel,. of specjficity. d virtuall
30. b AR RRRICHY STHE 20 bR terivys pB e GplEPpon further
compASds! debivimdineWafdHRatli b Base@ Updn B RRGKfobhSidnYaridthe maintenance
conparing the second information to the result. 28.

infolthafiaret hod of claim 27, wherein the first information

recei ved, i r te infor ion.for each of the
1. 0 et o RS bhetdH BedRohionh sSREnimish® dpiapise
32. 28, Theh@dtRédoft dMni 28, Sihetoid e¥BEdndinforagtioteid ufiizddigthe analysis.
conprises mai ntenance i nformation for each of the. )
33. p Imathodyef alaipsd8, firgher comprsingreceivHig quelityoafosmatiom jwherein
2 i . . i s..0f fi i r- 1 OF
cotf QDRGS0 By bal DL bk sl B,
34. t h&heinighod off cdainEd3, ovheseivlthicaaalysis of thedirstanfonmati srefurther
31. The method of clai m628,_ wherein the information is,
comprigesapeigifing thevalpg ofieach fugtdnfogpationsctysd aged ppqn the greeived

intVRga&IN the second information is utilized in the
qualgtﬁle{?yms. 33. The method of claim28, further

35. confheinséthgyl ofexdaind 4 gvhgrean thieyresulifio detetnnioed baské npoma saighted
1L\%ugl i i{mf ?r maf.i on is associated with one of the

value 8?‘%;%%‘5 PPN or mat i on.
36.  The method of claim 35, wherein quality information is received for only a subset of
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:



34. The nethod of claim33, wherein the anal ysis of
the first information further conprises weighting the
wQo a00a221388 each first information recei ved basePCTIps2I907/066575
the received quality information. 35. The nethod of
claim 34, wherein the result is determ ned based upon
a wei ghtadirstaltnyen tfe dagablasd, iwhstein thiedirsteentrgspecsfies affeeformance

nmet hod of c¢laim 35,. wherejn.qual.ity information is
Char_la%tE’éWF r i g‘?&btﬁla&a av&h E@'@i O%s%e‘flﬁ%lt%ec eived first
i nf or maty QEbnd3hiryAn HRIEALE e, WERAADIHE sBRAL Wi BhRifisng

a conputer data Structure accessible by a server.
perfoungnce shargetemstigebna sacond fagildy st the given devichef speegbigityrand

bt o raerartee et Heauielft B chRE et deqgpa gniry as botn

refefrfigBth@giden ROLIUIsP&rificify. r st entry in the database,
wherein the first entry specifies a performance )
38. chdhgecomppter readalle medfvge pF ¢laign 3, veheggin e dagapase fyrther comprises a
rnﬁﬁﬁ%&&ﬂ&ﬁjty; a second entry in the database, wherein
e second entries specifies a performnce
39. chdamacbmputk readilsie nedare onclainads, |wheyeinathet daeabgsesigaccessed
.Jlevel of specificity; and an addressing system
utilizgg RSguEy QUSH RnggCent ry 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 nmedi um of. cl ai m 38, wherein the
dat abase is accessed utilizing a structured query
| anguage.



