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o S YSTEMENTITMRHIER FOR CIR VAL BERTATERY

its entirety. Background Conplex and/or nultivariable
CrossoReferznee Te RelatedsApplitationsasset s (hereafter,
collectively 10 "Processes") exists in all facets of

t he l’l‘ﬁapltesme?ppdicgtioadstmjbgtmt tCEs;mmloaél‘ reaty patah a}ﬁ?i@@émstw claims
J NCl. U alre not. | .0 r.eal
oripf o WeedSMaselhnp Shisiop abiibatic ool 7B PSS Eg Rt 17 Boos,

entitbyduSssterd aed Method $&rVififial BeachntArkingSwkish Bdwsiebe mcbmporated herein
optim ze.the. performance of a given Process but |acks
by§%‘l¢8??s‘nétﬁamff§?'hodol ogi es for nmeasuring and anal yzi ng
current performance in view of the w de, system | evel
Ba¢kgrioahd | i ty between a given Process and other 15
simlarly situated Processes. Thus, a need exists for
sy Canndexaand/ometultivasatflopropassdst systiems and/ongssets (hereaftendtollectively

wnassessing.the.nerfor & of an iven_Proces i n
PREGRT LTS PRl PR prind St B e i BB RAes
inchite] i areawbhislitedn] wastdwatdr erepirenefhtilifies\wad Waten trgatmentdecilities.

stens_and net hods for 20 determ, ni .a YBP for a
Offeh 3 SFPOPABIER 87 USRI SHEh EGaaeRTe 14 0P G PyrSatpance of a
gidgﬁ q;e@f‘é;s‘s bﬁl'lt' llﬁags)styﬁélhﬂlaﬂdﬁﬁaﬁc?oldkgibs %t&n@ﬁqr[ﬁtgraﬁd tﬁﬂiail)tzﬁi{g' durrent
peci fically, e, Al' Is broken do Into I.ts
Perlom3BeRiRvVigyaefithe Weﬁya%@égvefw@gm%ww&pwe@&’f?%ﬁ and other
sinRPIS isAiMid EPrbdesded € MuisC thecARERR TNy SRS HEBHShdR VS Honitoring,
identified for a VBP. The VBP is generated froma

cogparigadnd astesyng e aerigrrgaced any siypPrersss aganst & Vifuelly
BehUIRERRR PiaRsfk-gBpbeen broken down to a given -
conponent/ process 1 evel and 25 netrics for such
conmponent/ process coll ected and anal yzed. By creating
Supm@® at any neasurabl e conponent or |evel of

Db S eeT O FERes S pisane e s R o
defeARIAHTRNASS for 5 AR PiReks ARG tHIIRYS bFtiniz R %6 ah 1y ded Prétkssi(hEP”)
~Drawing Figures 30Fig. 1 is a schematic representation
withrespeehje prereraenip e1digria SSnepical e fhe Adris bt e Wb iio by coprpgnent
paty @rﬁﬁ&tesé lgye?ilﬁnﬁ%ﬂmpmmo%qg%ﬁyg #Rfseh Mggr{t \ SckPledels

Flgédz s g i cal representation of the breaking i

idegitifipd fof 2 ¥BRaTheVBP dy cenerated Miont 2 dajabase afpimilar Brasesipi Waprein
| t . | PH Y

oo D Sl R 0 PBEL Lol locBl 2Pl

meitrics Zorrsaph esuwnaitiporesicodeotslang agdyzedaBy etbating a VBB alvimyh

a server ad e D ' ' .
e SetREp: 3 RO eQirRifolbF Bistoriies PR AR b mopjtored
and aabized nel peafoomlinee arhandentehts ipthe dhtecammuended,snggested and

Fig. 4 is a representation of sign-on active server
m"ﬂﬁ’g@ adapted for use with a web server adapted to

support the nonitoring, analysis and virtual
Deberiptionaf theDravfing Figuesess for at | east one enbodi nent

of the present invention. 10Fig. 5 is a representation

of Fig.Hdsre schemptierepmsantatiop afjesysttapadepted tyimpiament et enbodiment
ofﬁﬁbrsertvevr tffldapt ed to support the nonitoring, analysis

& TTHUE Yenchmar ki ng of a Process for at |east one
enbodi ment of the present invention. Figs. 6a-b
are representations of a contact information active
server page adapted for use wth a web server adapted

to support the nonitoring, analysis and virtual

benchmar ki ng 15 of a Process for at |east one

enbodi nent .of the present invention. Fig. 7is a

representation of an account information active server
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with a web server adapted to support the nonitoring,

anal ysis and virtual benclunarking of a Process for at

| east one enbodi nent of the present invention.

Fi 11 is a representation of a facility conparison
‘398?‘\7@29@ ver page adapted for use with a T{E32008(066575

adapted to support the nonﬂtorlng anal ysi s and

\e“n‘(rjlsol aJ 18 a?)ﬁ]?%%&' ?tg@(genn tf;egt{/rg d%%vnfo?r w%gtel;vgt%é{rea%&t
faciktyrints easmmnemrelmients gy vartoms evbls of speylﬁaxty fovet lsat orereni@dgment

for .use with a web server adapted to support

°fﬁﬁgﬂﬁgﬁ PR, anal ysis and virtual benchmarking of a

Pr orig.$Sis b @épréstnthtioRiSdf a@ved pagdidpto fur usd withe wpb etesttadapted to

i nventi on WO 2007/ 132 /US 007/ 6575
SuBppYA 86 R asing AT e PO e oo IR 4 PhRpdes o st o

enn@alﬁleaﬁﬁnﬁeeﬁeéeafmmomth a web server adapted to
Hgort the nonitoring, analysis and virtua

Brfeip REREESEationse Sigaoa agtie Sgfver Rags POapied TorHS Hithertte
eﬁgr 43Rt PIERFPYrt thOMPREdRIY; analysis and{i88al bbAGmari@hEofa Process for
representation of a report configuration active server
at Jsagj oneerardigertt of the present iverfion. web server adapted to
su r
pertapins b Repr OBl e BomB A Sbrb el Ydapled o use ith & b
senvér adaptedtoswpprirt theenitdring, analysis Ahd)virtadl benchmarking of a Process for
nfiguration active sewer
a‘%%ge3§§%a$&58?°9&ﬁ K£gﬁgﬁ%M§%Eb server adapted to
Sudigs: ba-b laee rapmschationsgpf aamathgl mfema:l(ldn thVE: werlver page adapted for
benchmar ki n f a 0Cess .one
w0 e e SR o B ing Rl B DA BolRacking
ofaewces&etm aﬂéaﬁmmeEmboﬁmaﬁtlofmemént@mﬂeﬁﬁcbm n active
ser e adapted for use server ad
175 Feor RSO B Pas ot PR B SO g Sdspled for use
mbﬁwéﬁwdet Adkpfell tAsUBhGE 88 Indn@britd, aﬁa@y's&tane Renanieacin@king of a
of the present inventiaon. Fi.g. 17 is a

Pr?"@ﬁﬁ%%@ﬁ?aé"t‘?I’Sﬁn’@f’dlgleﬁtrq;me%dﬁenﬂ%‘? oad active server

Pag8ggaR bRt ehredentdiSns W bh adinWRRatRA 268Ve s%%@f)@é aligpted for use
su port t he nDnltorlggﬂwanalyS|s and virtua

Wlﬁlewwma@k pdagted fo wppert the grasifering, pnajysis aag yirughenchmarking of a
Pr&UEROGE 80kt e eliBBdileRS R e r&¥§ﬂ]ﬁ$ﬁﬂon Fig. 18 is a

representation of a maintenance upload active server

p ad‘egsaaapta@oh epresentatiompf Hbeachiadsk pegeadepteditop utegvithna web server
oGRS M GO Sy P gt
one;émbchﬁmmt@fémmrdsﬂuémtehﬁm Det ai | ed Description 20The

Sy i ERPIaCTBleE of bprose PR el el ke P ue

withhaawéb%eﬁlmmmapted %o simpﬁmrt the mcmtexhng; ﬁn@ﬁmﬂ ivirtual/benoltnarking of a

conp the AP, .at t esired | evel of specificity,

Pr{cgPior YPSLAE SRR PSR TES] ¢ od | ovel | of
Sperg.f1i1Gd 4 peprevbimdtidohBf & fH&lh‘tSBEbmmhsc&faéngé Seever b@eexldapléd for use
specificity, is generated based u | ural.

withawuseb sepyigs adanter 49 uppast the mgnftoring, fisn Pfa““’é{ bﬁn?ﬁaﬁrbmg ofa

PréYe @B at SN bR RGE&ERRH of ik fisertinVe@fisd, one enbodi ment,

the characteristics of the other Processes, at the

dedfig-dd it aiperesetatiop o€ Progess pistogy etive eRTY G PPgRRdapted for use with a

hRgek! f M¥§E§$ s

We%éﬁﬁaﬁg}ggl r esgfs evlélgglgf S pegﬁa}%gt%u q%tﬁg b\t;gP can oifapmce °
formt leastede eigbodiwentwhtheipresenidevemiacesses, i ncl udi ng but

not limted to the AP, can be conpared nodel ed and

desirably optim zed at the desired |evel of

specificity. Mddeling and optim zation of an AP can

al so be supported by the 30 various enbodi nents of the

present invention by using two or nore VBP optim zed,

for exanple, at their respective |levels of

specificity, but, which when conbi ned and nodel ed

result in the optimzation of the AP at a higher or
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Simlarly, the reporting conputers 104a-c can be any
devi ce capable of reporting information regardi ng one
or nore Process conponents to a server or other
conmuni cati ons 20 and/ or conputing devi ce. fg%
WREW MY conputers include, but are not |ink4 29‘5”066575
personal conputers, SUN cléhs wor kst ati ons conputers,
Mai R f 13808 1 %Hﬁit%%f 2 ALB5arE QRN s8N & paPRRIAPRY %or use with a web
conput ers, personnel data assistants, |ntegrated cel
sepynerapted fosupparh e arositotingo relysiseand sirfugldienchumasking ef a Process for
nd PLAYSTATI ON, and
atg%ﬁg?g&n@g@&?ﬁ%{ﬁﬁigﬁgﬁiﬁgﬁﬁﬁ_I ng conputer 104a-c is
as skigs. dtted ansiatrbpre@setioreefd rgpayt canfigiraiéant 4ciiye seirvehpage adapted for
cllit t [ %! Yt
usg %?W IS§§ ad% te<$ 2 sHporI! e mg{/%orplg alnaﬁllgirs] %&;!Flktﬁﬁtbte)(c king
of Iaé’axbsscfneat@eax@netemkdlmm tla@rmlmmhm treat nent,
dat nw rocessi air affic control
g ol g enbe ool et Py oG rinsapcitipted for se
mﬁ%aels:semﬁ edaped td Sfpportei I@d’hﬂf)ﬁﬁg, ]y s hd Sitfiatemchmarking of a
onent.s, sub- conponents,

subs: syst ens, nbl | es
Prppess for X‘d?"éh%ﬁﬁ'%ggnﬁ%‘tfé@%mii BYRVEEt he | i ke
ass[g| 16§l reptdsbhtBichdE b lgiidlity cdFigniatistestive fpekr phgiRapted for use

such systens, sub-systens e _al. are commonly referred

wifles Welt Sr¥er adepiofide ewbes the monitaring, Aeaysissd yirniabbenelmarkigg of a

Pr%s%?&q&sm}mbg%eﬁwf%@&éseﬁ{ inP@RbA.Or i ng, analysis
and_virtual benchmarking, to practically any |evel of

speiEfli7ds & yepresentationafp pwcess nfadel uplaag aetiie spracinagk adapted for use
o)
B REDLAT LK o oSG B0 ] b o
Pronescios af least aelembodizshisef thepressat iovdstidi.ment  of t he

Do 14 B ies 559 FGREDncclBlad sty serser g adaped foruse

mMg&mbeamdﬁptedttG mpbbry tﬁaemmxlltbmag hnadlyswtand airtveligenklsnakeg of a
ncl he f on a system basis
Pf%‘i%as %ﬁatg&é{%‘e 9@? %‘Fﬂef“]y eprgsegvgYéé%ovm thin a system
basis. Qther enbodi ments of the present invention may
Detailedtmscripoiml yze and virtually benchmark a Process at
any desired |evel (s) of specificity. The reporting of
i nfBhervatiousrembodiznedtsiof theapedsers imvspiiont progdesysisms end methgdsfor

I
of P00 LS 9, 5010 ekt 508 L
thespB,it fhieclatiteyl levebofaspecificityntoi a VP glso broken downgoithe degireddenel of

b K | f
o LS W e AR TP
phaslil wﬁbtﬁer&ﬁblstaﬂtlﬁll}tlﬁimlhhey’lsiﬁﬁﬁd kndgmilbady bxekemﬂmlvm, Pracesses. In at

wast e nt facil be broken
leagpre pEpReRy B cprptaite ot arb oAt GF ey jevel ot
sp&‘iﬁdit%, aré RntifAdn a ldaebdsé.t By ddiiping igeersuch 8@& Prbéesste‘i dt the

preci ated that many_ ot her aspectﬁﬁgf
dend 9f sregplicitysthe YD caR b Frested aganyt BRiGk afhe SeSpe gcluding

bu?ﬂcﬁ i QMRS thé Meéaﬁ b@fcoxﬁﬁ&e& %%)d%]%& ahd deSirdbly oftRhizedtt BRSRSired
di scussi on only, 9ure | lustrates that
1

leveh@ﬁﬁaml’é@?yaﬂ\fl@@%md@ mtlera?f as) Afpcap alsg bg Repoged\py the
vatiOls b of R g('égént GARRRS Bﬁﬁﬂdg%@ br ﬁUférVﬂs optimized, for

oper ati ons cost and "I1"abor costs"
exg@iple.| ah thieiy respertive teyplapf smstﬁems but, whgh véhen c@@blmctﬁ@érmodeled

rﬁ%gppg%s%ra01?%? JQE Fe §¢¢§§§%109£ea@g aglglgy

's|Arehige thna:p of Btocmtnsay lﬁ:]rﬁomt’dal anlabietandivitially benobtnarked by
210 can .b r en down

L S e e E
hours demand" 214 and kllomatt hours used" 216.
Further, the "kilowatt hours demand" 214 can be
further abstracted into "kilowatt hours demand per 20
gallons of flow' 218 and the like. Cearly, such
specificity can continue until a desired | evel of
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medi un(s) and can be configured to utilize any and all

| ocal and/or distributed storage nedi uns avail able or

to becone avail abl e. Exanpl es of storage technol ogi es
whi ch can be utilized with the present invention to
WO3PENZRA desired i nformation, and which ar eP&iY§2007/066575
known in the art, include, but are not linted to,
mEROAES dvove, Préielsel ERlincitR! biftdte notliRftd 8 rdheNBIP&EI-Chemical
bi ol ogi cal’, plasma and ofhers. Al'so, the database 108
fagilifiespair trafifit icomirad aystemsh ransporation BYsteny) tfastaries;i peyéer plants; food

S B S R0 08 PO SOAS, UE ddT rcsin
syhtemkii construcidrconssatibs; Gmdpa distritation Sxstems; Werkflow; c@uplexnandets

or ) . ) or . L.,
R s e e
othar@rocedsasygremgue afseQQht ihvolvas mivltinle intdreclatad asbisterdependent

ldesi rag}&é tstructured into a matri x, wherein each
ClBPEAYh P ven cel | of each matrix is of a

[rg ar Ak mkm:rin Hiplute 1, »ﬁ@exﬁlmmf ifiént 8f Pfstehc100e6r WA bénchndrking a

or exa e, amtrix for wastewater.treatnent, ...

Prpcrst RIS i GHOURFEPERRYS R 0761 FARF oA JOPREE Ffis cach
cofifidctddo b %fpoiﬁtﬁ@ cofpétel B! I &t cdibddBdent fiefpimAmications system

influent flowto a treatnent facility: 20Table 1
utitizes in wholeqs in paxt the Biigmety BRWEYRY I qfher @pbodimenispny Internet
cohﬂﬁd:ﬁlﬁﬂ&ns\é%seerﬁyﬁﬁ O8Lq Qg%ﬁx% PR 3fited Lol APV, BBferhet, frame

000250 000175 019%00 0003 001700 00090Q 1100(’)0. 0004 .
relyp apdethgre 0 Thcapmw@tions systengan dgabgroafiguad to wiilize sy desired

C o ) ) e .
oyt 5 RGN, 8IS PRI S ORBIAEI M ok By e
privetsiand/ot gublia setavofkisehd cammuticaionsingdiims.e Banssit is to be appreciated
| r e ] ' <

oL S BP0 B L Yo i
respeétrio emagiven costmidationsanddivg essysemd use i nf ormati on

fromTahle 1 to.nonitor a ocess or faciljt .

oSt Joreb G Fishhr 1 454 G B Mot Shpeble M adboring
infoanatipalrégpdingénel dr@vsre Bivedss sompinahts cnsseryer bf ghér commasications
an]:iglr L(?Ig\glitin:gragxlrige. x';%%iels IoI" I}é:pclw\lghg chrr%:utterr'ls ﬁl%{udg%ﬁ aic’re not limited to,

personal computers, SUN class workstations computers, main frame computers, super

computers, handheld computers, personnel data assistants, integrated cell phones and
computers, programmable logic devices, gaming systems such as XBOX and
PLAYSTATION, and others. Desirably, each reporting computer 104a-c is associated with,
directly or indirectly, with systems, assets, facilities or the like (collectively, “facilities”)
performing, in whole or in part, at least one given task, such as wastewater treatment, data
signal processing, air traffic control, home monitoring, or the like. Each reporting computer
104a-c receives information for various systems, subs-systems, assemblies, components, sub-
components, parts, procedures, process flows and the like associated with a facility. As
described above, such systems, sub-systems e al. are commonly referred to herein as
Processes.

Further, each facility can be broken down, for purposes of monitoring, analysis and
virtual benchmarking, to practically any level of specificity. For example, a facility can be
broken down on a system level (e.g., wastewater influent processing), component level, sub-

éssembly, part, process or other basis. In one embodiment of the present invention, Processes



10

15

20

25

30

35

Kilowatt Hours Kilowatt Hrs/ Gallons of Flow 0001

$100, 000 1000 Calculated from Table 2 Kilowatt hours

di vided by Table 1 Influent 7 fl ow 0002 $500, 000
2000 Cal cul ated 0003 $200, 000 1700 Cal cul ated 0004
Wo206813%00 cal cul at ed As shown by t FeVERANHET
above, Table 2 utilizes the same facili ty indicators

ar%ﬁmMe@ alyiéa & bﬂ‘tu uﬁﬁ&bﬁ}ﬁaﬂi‘eﬂt Qaous lvels itiiMdhe facility as

et ween t e ta that a conp05|te
a wb@pmw&pm@nsmﬁn@@&ybésgem bre-. eyeem ritinexsysiam) basis. Other

%én?sdof Cr!eﬁ%n?]!rﬁ&ug ﬁ)!aﬁf hﬁ)ﬁft&ﬂq%aiaggrlﬁﬁa b CI ek a

rocesses/ commoh I Cl
Pl‘écnss htemy desited fdvel(s loif p;scilﬁettme'ﬁm reporatgsofafifopation fio @idiby each

ro @l o ui R okt RO B e et B RTD ORG24

fatifity/Precess fo behoontitdredppr eci ate that addi ti onal and/ or

o1 o Sl SpetiBeaifiand i Hin S R o Pl 2E nCHE vrfin AR nto
varhidas letel SO Hpb@fi¢itidi.c. avtitloWZ Progessulyifod g6t bNgomitovidg) ahalysis and

a . o .
virtual benchmarking. For example, a wastewater treatment facility can be broken down into

system level Processes such as “administration costs” 202, and “facility data influent” 204. It
is to be appreciated that many other aspects of such a facility may also be recognized and
broken down into ever lower levels of Process specificity. For purposes of discussion only,
Figure 2 illustrates that “administrative costs” 202 can also be broken down into sub-systems
(or classifications) such as: “operations costs™ 206 and “labor costs™ 208. Simila:_rly,
“operations costs” 206 can be broken down further into an even lower level of specificity (or
abstraction) such as “electrical costs” 210 and “sludge disposal costs” 212. Yet, “electrical
costs” 210 can be further broken down so that one can monitor, analyze and virtually
benchmark “kilowatt hours demand” 214 and “kilowatt hours used” 216. Further, the
“kilowatt hours demand” 214 can be further abstracted into “kilowatt hours demand per
gallons of flow” 218 and the like. Clearly, such specificity can continue until a desired level
of monitoring occurs for a given Process. For some processes, such a integrated circuits and
nanotechnology, such levels of specificity may even result in monitoring of Processes at the
sub-atomic or perhaps even quantum levels. Thus, it should be appreciated that the various
embodiments of the present invention facilitate the monitoring, analysis and virtual
benchmarking of a Process at any desired level of specificity.

To facilitate the monitoring, analysis and virtual benchmarking of Processes at various
levels of specificity, the various embodiments of the present invention use a system such as
the one illustrated in Fig. 1 to connect each reporting computer 104a-c to a server 106, which
is operably connected to database 108. As each reporting computer 104a-c periodically
reports information concerning the operation and performance of each of their respective
facilities, the reported information is stored in the database 108. It is to be appreciated that
each reporting computer 104a-c can be configured, as desired, to provide actual costs,
estimated costs, allocated costs and/or the like to the server 106. The stored information is
utilized by the server 106 to determine the optimum performance achievable at a given level

of specificity for a virtual facility having a given set of properties and/or characteristics.
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10 given Process. Further, to support the

vi rtual benchmarki ng of Processes, in specific

cat egories (such as on a sub-system sub-process or
E?Bonent | evel ) the various enbodi nents of the

Yf YHR13%vent i on desirabl y utilize a number PRfUSEHAGE7S

mhlch identifies like conpo ents in other facilities.

(e FERERE oo Forvir VOB, B HREHINSmBEli forlch odhe izl varions
erbagiraenteaf the prasehi lghelﬁelg mey reghire grsatif ardessgr computing power in a
glvglastemflﬁreseg)@ﬂs %up & 15 %Cue a%{aéﬁgla{eg Hi%g tthlC gﬁt 0 besscae}&fj 4? r

sSage o conponents, |ze suc
cqnﬁgmedrmﬁtalne deslrgiamgﬂmteataaom rtual benchmar k, whi ch

\P_can, be use er.at e .
cor SRS Sautes ThaS pE 0 et FanRd of BeifF TEIeR 6 g sigelg prorase
m&hgh(@ land?ran te Smﬂgei-eﬁttcb wiglize anﬁmtdwll lo¢ah ﬁhtlﬁdrrdystﬂilﬁﬁddl stdage
and re t|vet t|m us resul t
mirnl SyaEps o th DosaPae A FHARP e A ases i loRies hish oap be
utilidBD@fith € pitBHE iMvehifidch tb@tobksag dedired @it rhikEoh,Gd Whidh akdWell
varioys enpodi ments of the present i nvention to

kngwadn fhsartaingnds, butae a@théfmeééo apendicegientiigal, 9ptieal, clectro-

@@mto%gicaamﬁlh h@etnk ! A1sd timé‘ﬁé.tﬁﬂa%é’l%clfan 8t b&ﬂﬁgured to be
rocess, at any desired | evel specificity.

compaRRlF with erions StoRgRAySInARd/oR mpﬁxgﬁ@loaes auqh@ﬁﬁ@s¢ prgwded by
oﬁglﬁb@gpo eﬁﬁn%teﬁ&mﬂ&% %@H%SE %&g@%g e r A &gt{icﬂléDell axtor,
Sungapd othefs. abst r act i on, such as at a vvast ewat er
t r eAat
e(;rE? %{éabg&.ﬁgﬁt of fife! n[J s«tﬂ¥t %&Kﬁénp e qﬂ{a})%sggeg is c]pnﬁgﬁed using the
Stplctm:@is@uany L&;gua@rﬂ SQL’I)I ﬁ uttliee, th&dma'bas:d mdesuﬁblglstrudtyzred into a

mifSr i EGR B A9RR Ren 31380 B 300sa niRichlde o8lp pEpnd ofa
pattivular ﬂith fieldt For éilamphea maﬁ*btrfbi‘EEWame%tdr fdeatireyt fﬁalitybﬁght include

8 o gl ¥ et 56 8 SeRRieg e peigee Pyt 8% oo

treat®Mne Bsilisy:and nai nt enance costs, respectively.
Further, while not shown in tﬂhe tabl e bel ow,

——addi 'nnal l evels of s dded and
i dacility Neq )¢ rlnﬂmm{Flcmmgﬂ dnHuent TSSrme(L o Inflyend;VSS mg/L

ot he®9level s W8P 71121R328PCE91385907/ 066575 H1%50

ai ve®0Runber | nq scl9edas0 Al sol it HRBUASd be appr edd1Q0N

t hat 080Be nunbler i ng 08E18ne cah use 0@YWanumeti c 110000

char@er s and/ or 00100 char act er 0a50desi r ¢d. TaII1608

General Unit Process General Unit Process Nunber Nane
SpeFof éx@miph, Eacﬁ’l‘oﬂfheﬁSta e abovopeCdekirdbly kpetifibtl RIS Gatabase as

B gl sFLOSE S (I L BLoceRs ot Al el PRLaeL e NaE,
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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0002 $500,000 2000 Calculated

0003 $200,000 1700 Calculated

0004 $75,000 1200 Calculated

As shown by the example above, Table 2 utilizes the same facility indicators as Table
1, thereby creating a cross relationship between the tables, such that a composite
representation of a Process can be generated and/or reported, while also facilitating the
comparison of Processes/facilities at a common level of specificity. Further, relationships
between levels of specificity can also be used to compare derived parameters, such as
“Kilowatt Hours per Gallons of Flow.” One of skill in the art should appreciate that
additional and/or alternative tables may be used to further define and classify parameters
provided to the database 108 for use in monitoring, analyzing and generating a VBP for a
given Process.

Further, to support the virtual benchmarking of Processes, in specific categories (such
as on a sub-system, sub-process or component level) the various embodiments of the present
invention desirably utilize a numbering scheme which identifies like components in other
facilities. One example of this numbering scheme is 100.20.M05 (wastewater
treatment.Influent. NH3N). By specifying Processes at a high degree of specificity in the
.database and by periodically reporting results and/or usage of such components, the server
can utilize such information 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
wastewater 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



Cost Unit Process Electrical 100 VWWP Facility
Data 20 I nfluent A51 Cost Unit Process Sludge 100
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a given numbering scheme. Also, it should be appreciated that the numbering scheme can

use alphanumeric characters and/or other characters as desired.

Table 3
General Specific  Specific
Unit Unit Unit
Process General Unit Process Process Process Unit Process Unit Process Parameter
Number Name Number Name Parameter Name
100 WWTP Facility Data 20 Influent A1 Unit Process O&M Cost
100 WWTP Facility Data 20 Influent A21 Unit Process Labor Cost
Unit Process
100 WWTP Facility Data 20 Influent A31 Maintenance Cost
Unit Process Chemical
100 WWTP Facility Data 20 Influent Ad1 Cost
Unit Process Electrical
100 WWTP Facility Data 20 Influent A51 Cost
Unit Process Sludge
100 WWTP Facility Data .20 Influent AB1 Disposal Cost
Unit Process
100 WWTP Facility Data 20 Influent A71 Miscellaneous Cost
100 WWTP Facility Data 20 Influent E11 Unit Process KwH
100 WWTP Facility Data 20 Influent E21 Unit Process Kw Demand

Similarly, a numbering scheme for an embodiment of the present invention can be
5 presented and/or represented using a tree structure as shown below in Table 4. In this
structure, unit process parameters can be related to each other by an alphabetic precursor such

as “C” in the “CO1 Sludge to Dewatering, gpd” unit process parameter.

Table 4
106 Dewatering

51 Vacuum assisted drying bed
C01 Sludge to Dewatering, gpd
C02 Sludge to Dewatering TSS, mg/1
MO01 HYD, Loading,gal/m2/Hr
MO02 SLD, Loading, lbs./m2/hr
MO3 Poly, Ibs/Ton
MO04 Dewatered Sludge, Ibs/day
MO5 Dewatering Filtrate TSS, mg/l
MO06 Number of Units on Line

MO7 Filtrate, gpd
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100 VWIP Facility Data 20 Influent A71 M scel | aneous
Cost 100 VWWIP Facility Data 20 Influent Eli Unit
Process KwH 100 VWWP Facility Data 20 Influent E21
Unit Process Kw Demand Sinmilarly, a nunbering schene
for an enbodi nent of the present invention can be 5
presented and/or represented using a tree structure as
shown below in Table 4. In’this structure, unit
process paranmeters can be rel ated to each other by an
al phabeti c precursorm%u@%%"' C'" in the "CO1 Sludge to
Dewat eri ng, gpd" unig.,prQcess paraneter. Table 4 106
Dewat eri ng 51 Vacuurgozzasé%g{%éac’(ﬁyi ng bed COL Sludge to
Dewat ering, gpd CO2 Sludge to Dewatering TSS, ng/1 M
HYD, Assholvmig, Tghle Sn@ivsibefingclBin carl wadilizeg, whidb slistimgishes

@%e ng:'r%ideh E&fﬁ&& JXR#sS@%K‘@J s %Bg'%‘i%g osh&fi‘é 2y HOP Unit
wat erin ITtrate , Y ] er o nrts on
Progess Labor Cost,” and derived or calculated parameter values, such as “A12 Facility
O&M Cost/mg” or A13 Unit Process O&M cost/mg.” That is, the numbering scheme can be
used to represent also represent or identify a calculation or derivation utilized to obtain a

given parameter value while also identifying the basis or source for the calculation.

Table 5

Facility Data - Administration Every Unit Process

UPP  Parameter UPP Parameter

A10  Facllity O&M Cost A11 Unit Process O&M Cost

A20 Facility Labor Cost A21 Unit Process Labor Cost

A30  Facility Maintenance Cost A3t Unit Process Maintenance Cost
Facility Data - Administration Every Unit Process

Virtual Calculated Virtual Calculated

UPP Parameter UPP  Parameter

A12  Facllity O&M Cost/mg A13 Unit Process O&M Cost/mg

A22  Facility Labor Cost/mg A23 Unit Process Labor Cost/mg

A32  Facility Maintenance GCost/mg A33 Unit Process Maintenance Cost/mg

By further example, assume that each of facilities 104a-c is a wastewater treatment
facility. Further assume that each facility 104a-c utilizes the same facility configuration for
initially treating influent (i.e., wastewater from sewers and storm drain systems) and that
each facility reports to the server the KwHours used per month to treat the influent. Under
the various embodiments of the present invention, the server can use the information reported
to it by each of the reporting computers 104a-c, as desired, to monitor, analyze and/or
virtually benchmark the power used by each facility to treat effluents. Benchmarking of costs
(and/or other parameters) for a given facility can also occur with respect to the reporting
facilities and also with respect to a virtual facility at any VBP level of specificity. The VBP
desirably identifies real world achievable results possible for a facility having a given set of
properties at a given level of Process specificity. Further, when information is reported at
even lower levels of specificity, such as peak demand for KwHours per day, the various
embodiments of the present invention can be utilized to further refine and identify the virtual
benchmark for facilities satisfying the given set of properties at the given level of specificity.
Such specificity might, for example, identify that a virtual facility initially treating influents
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As shown in Table 5, a nunbering schene can be
utilized which distinguishes between provided
‘garamater val ues, such as "All Unit Process O&M Cost"

P 2008921338 t Process Labor Cost," and deri veRFTgyS2007/066575
cal cul at ed par aneter val ued® such as "Al 2 Facility 5

", ' r.Qe YT .
o L R ol ot Pt SOML GRSl g
the dprasgmoft or identify a calculation or derivation

utily zed ' [ '

T AR o D SRR Ry My e
chambtesstiss Eandiel actompilizhal usitgra webdiasedtoptimiZatien systemi such as the

e L e S S T A

Cﬂcgrldd.ﬁigtillﬁu_@té& $5Figad OFor Qs ém%&ﬂ,é.dfﬂ lisérwaMiUi gih enthe egver 106
t nit Process nt.enanc st. Facilit ta, -,
(Pt Slep B 0, 28 Gy oD PROBEGPYides hesari 6 wh a “user

name” and “password” in the appropriate input boxes 400, as shown in Fig. 4. That is, for at

least this embodiment, access to the features and functions of a server implementing the
virtual benchmarking features of the present invention are secured by a username (such as an
e-mail address) and password. It is to be appreciated, however, that access to some or all of
the features of a system implementing the present invention may be further secured by the
use of various well known data security and/or encryption techniques such as digital
certificates, private keys, randomly generated and/or periodically updated secure Ids,
biometric indicators and otherwise.

Upon gaining access to the server, the user is then presented with a home page such as
the web page 500 shown in Fig. 5. Desirably for at least one embodiment of the present
invention, a user may access from the home page 500 each of those facilities 502 and 504
with which they are associated. As shown in Fig. 5, the user has been previously associated
with two facilities, the “City of Walla Walla WWTP” 502 and the “Village of Carol Stream
Water Reclamation Center” 504. As represented by the underlined names, hyperlinks to web
pages providing more information about each of these facilities is provided. Also, it is to be
appreciated that any number of facilities may be associated with a user and links to
information for such facilities may be populated on the home page 500.

Fig. 5 also provides a variety of links along the left hand side of the page 500. These
links include “Contact Us” 506, “My Account” 508 and “OptNet Admin” 510. When the
“Contact Us” 506 link is selected, an e-mail web page 600 is presented to the user, as shown
in Figs. 6a - 6b. Desirably, a user is provided with the option of selecting a topic from a drop
down list 602 (Fig. 6b). The list includes, for example, selections relating to “general

2 &

page €rrors,

66

comments, reports and chart issues,” “data upload issues,” “user credential
issues,” and “facility accessibility issues.” Other topics and/or user supplied topics may be
supported in other embodiments of the present invention. Likewise, communication with
server administrators may also be provided and/or supported by any available
communications means including, but not limited to, telephone, voice messages, instant

messages, web postings, facsimile, web conferences or the like.
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I nvention, the reporting of a facility's erformance
embodiments of the system to specify a design capacity of a given Process. For example, an

automobile assembly plant might specify its design capacity in terms of cars per hour,
whereas a computer system might specify its capacity in terms of Kilobits per second or the
like.

The server also can be configured to enable an administrative user to determine which
users are associated with a given facility 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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Labor Costs
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Maintenance Costs
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Number of Units On Line
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Labor Costs

Electrical Costs
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Sludge Disposal Costs
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Chemical Costs

Sludge Disposal Costs
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Activated Sludge General

Number of Units On Line
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Labor Costs
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Sludge Disposal Costs

Maintenance Costs
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WAS Flow

Aerial Tank Inventory lbs

RAS Flow

MLSS mg/L

HRT Hrs.

Sludge Yield 1b/1b

F/M 1b/1b

SRT Days

MVLSS mg/L

WAS TSS mg/L

Number of Units On Line

SVIimlg

Efficiency % Removal

0&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 lb/sf/day

Wet. Rate g/sf/day

DO mg/L

Number of Units On Line

Efficiency % Removal
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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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fagﬂi’grl “%thl o%e!r?ﬂcg alc::{hj\t/ilels g/plre%eﬁ?g astﬁ%%vn'\l/r"l/thsl ﬂg{anig. 11, each facility
that is within the specified sample and has provided information in a specified category (e.g.,
“Influent Flow mg/d”) is identified by an oval 1102. As the number of responding 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.c., 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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models 1312 and uploading maintenance data 1314.

When the data import link 1304 is selected, the server presents the user with the
option of importing monitored data, stored for example on each facilities’ reporting computer
104a-c. For at least one embodiment, this data import occurs using an Excel spreadsheet
format. However, other data import formats can additionally or alternatively be utilized.
Also, for at least one embodiment, each facility desirably reports aggregate data to the server
and does not report real time or substantially real time readings obtained from the one or
more Processes associated with a given facility. While at least one embodiment the present
invention can be configured to support real time data monitoring of a facility’s Processes,
non-real time, aggregated data based monitoring is sufficient for most implementations to
accomplish and facilitate the monitoring, analysis and virtual benchmarking of a give
facility’s Process to a VBP.

Further, upon receipt of information from any reporting computer 104a-c, the server
validates the received information. Validation can occur at various degrees of particularity.
For example, in one embodiment, validation can simply involve verifying that the received
information is provided in the proper format, for example, as an EXCEL spreadsheet or, for
maintenance data, in the computerized maintenance management system (“CMMS”)
program. More particularly, validation can also include verifying that the information is of
the proper size and characteristic, for example, influent data being provided as an integer
value of six characteis.

Even more particularly, validation can include verifying that the information, for a
particular category of information is within predefined limits. For example, a valid
temperature reading can be specified in the database as being within 0-50°C. When a value
exceeding this range is received the server can be configured to issue appropriate error
messages to the responsible reporting computer 104a-c.

Similarly, validation can include alarm monitoring of received information. For
example, the server can be configured to trigger an alarm when a parameter exceeds a preset
high or low warning value. Various warning stages can also be configured so that a

parameter exceeding a first warning level might trigger a web message, whereas a parameter
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all of the various categories and sub categories and/or Process associated with a given
facility. For at least one embodiment, the server uses these values when populating the tables
and charts presented on the before mentioned Benchmark pages and other web pages and
reports.

The “Quality Config” link 1310 (Fig. 13), when selected, instructs the server to
present a web page 1600, as shown in Fig. 16. More specifically, using this page 1600 a user
can specify a quality value and a confidence value for the data being reported. These quality
and/or confidence values can be specified for all and/or any given level of specificity.
Quality and confidence values can be used by the server to apply a weight to any reported
value, in a specified category or Process, in order to better assess and scale the values
contributing to the determination of the virtual benchmark and thereby more accurately
determining the value that a virtual benchmark should be set for the given level of specificity
of the virtual benchmark.

The server can also be 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
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reprete (e pulieanpe B hEReih! O FRREPEloRa tnd

1% eparhtspdtom anélaiti, Gtetein ﬂhei eﬁau afs¢ ﬁﬂthSrLU’&‘)hlphbb‘%ta rRatiik ditalake.
onents can be

benchnmar k for substant i %&h% sim| a{,
20yenehhgsEtenof ¢laim Ko pheremdpemamix dafapgss Bijles 2 Oppems sgheme
adapt%& to/PEMB ASSQRIpBh&EH biiid dActpv ARy eedivEAITERn Otepbii@g computer.
onponent ‘at a given facility against a virtually

21b enchieaysien ot daim %gfeare@eqa%?frﬁh%@érahtyzof rqmémefememeef
optrRiiriates t(Y\ﬁIE 5&&, foh @ub%éﬂmﬁr&?o%ge i8 tHelohdthiZ @atlale, 8dth value using

“ ndust rial proceSs. he system of claim 2, wherein
the hembarig sehemg) process further conprises a vvast ewat er

2% Lgalgﬂéﬁgstterﬁ @félluhf N wlh ei gﬂcese?ye‘? g@éﬂeg {heqfaﬁbgge o profiBE 8 Palues

onent I1s ufilrzed to nmeasure a flow of
asscwidte.dewmth a gitven numbewadteesivathe numberds sebastedffroni thpsesuppdsted by the
I % shem of claim2, wherein the industrial process
% ¥ gﬁprlsesapotable water treatnent facility.
2%. The sggtah efielaiin 23, alhane&pon\m“emg\a tebgnsafilors tatakedse to the query,

oS e e ST SRR MO LR

cdnilﬁﬁhﬁf | uggage pl aced into the baggage handl i ng

stem 8. The s m of cl |m . Wherei.n the .
24 pue YT B R MOFEREd = spriplaf it pach retricved

vahRRAA ki thaBly $hrRig is ﬁtlhz-gﬂ 8y ﬂ'bé%&@@i‘ t@fwe'i%h@ bdth bf theh&figled values
t he conponent is utilized as an article of

Whealrﬂﬁe&@tnmgéhe viztgal bepchmalsfos e GPmpPnEnin 9, wherein t he

28I t i8leQyRim BPOMKPES, Wherefn doRBlienC OPRRAE RO8sRMtddMiftiHatH REtieve
circuit. 11. The systemof claim9, wherein the

valiperand the confideaperating issilizadrtyiibg seeesrin weisks cash ofdhaeieved values
ﬁcﬂx%{eﬂﬂ nﬁ}% m%’@nﬁ&l%@ééﬁ%%&?&yc EQ&Z{ 066575 23 12.

e syst aim ] erein the Information further
26 onpiie spstena gielaigedSe wmmmﬂhﬁmpmdwlmlfb@he exvegronent ferrd gyt of

thgé]u%a\;\ﬁ: tf 19 orl{n{%co‘fn TRANE ncgm ared to t];rer\ﬁrt&éf %Er?cmngltk t(lalé tgla ga))/mponent

rern grega ormation IS conp
anitd hlee croﬁ@emdnngpxemmdtbgrthe seﬂyeer to'ﬁme:snyat least ofie mbat m 12,
wherein the information further conprises maintenance
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information for the conponent. 15. The system of
claim 14, wherein the nmaintenance information is
obtained froma CWM system 16. The system of cl ai m
12, wherein the report includes aggregate informatio

werpigdver a period of |ime for the con‘po‘ﬁ%ﬂpszomﬁ’?“”s
The system of claim 16, whéfei n the report include

[ qa% : : 8. The
syst’&éﬁ%gﬁl?&g?“mn%& %BCJS%? a:}ue mcf’ egé an
aggregating finsf ioformatianfrone pa@sémpb:ahq)eofdhsttmmes executing a

erformanc of th cQ nt -0
prbifs SR G o B AR RLE Partfloe QpholSfhaBEdr ofh e gt
fatilitiéswe n rcespeqnwe smisdea:mielbvel xf spatifitigse. 20. The system
of claim.,19 t.he trix database utilizes a
nunSEreg fe %ﬁ%?@”&%’ﬂf%ad{‘{ab%ec. fy on a conponent
basianalgAff thédrs enfoRption esteivedfiom eﬁcﬂhmﬂtltd man@nsﬁ Ericitities,

21..  The system qf  cl ai m 20, ereln

whirgip argsplf 0 of the pagleia ate&:mt @a’e@%g{m%@al
fa&ﬁ@vﬁmeéegfedsmﬁ@ﬁﬁ@diﬁc@ or age |n the mat ri x dat abase,

each val ue using_ the nurber i ng .schene. = 22. The system

of dPesiRSseeondriBfornationifesogiaied drith g rerond Saciliy vehereit the gecond

mfonQt‘id?lVih&%@at@g d peYRhHER e BRSRGREECE M4 dcllorfl MEiNE Nt tHeiBSFed level
wherei n the nunmber is selected fromthose supported by

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

wher. t

qor AP pE AR Eo L BIPARRG © H R ARARS & E?egﬁﬁfed fovel
ofdpeodficityrvysomparingt thasecorehiofommationfto thetréssltc onponent .

The I

28 0 SRR iR e HE TR BiBh kbR 5%%?%&*9
mfcmmkmdn;for @achibf the pchlity of fivet fs@dlitiesr t o wei ght eac h of

{ he etrleve vaI svvhend LA NI n thev al .
29 et o S SHRORE fr b o8y bk cpmpries

méiﬂtenaﬂaeﬁﬁdnﬂla&omﬁiﬁ%mﬁ&ﬂﬂfe plablitpof fist fasidides. at ed with

each_ retrieve val nd .t N, i ing.is,
i R Bertg o ot 85, plteit B g 2R st R ST e
coNriaSIeRARP nek® b afiof Based) Gpot thé fat inkematicrbdnd themaihfgance
. conponent. 26. The system of claim 25, wherein the

#ieed val ue for the conponent for a first of the

310! Ur@leinfetnddfof CRRP Qg W dHP R i indatibR isGRIFRBIQOn dtax HoiSbase.
virtual benchmark for the conponent and the_conparison

325 pihesesthodpfplpine RS vehersjm the seropd infermafion igtutilizeddp thgggalysis.
3r ep Glrhg n%et%@ of QIQZA ég TRARE gﬁﬁ%@ée@sﬁﬁéﬁ&h%nfﬂaﬁdﬁ, wherein

nnnltorlng a process usin ut er

eaeb qtpnhntssmﬁgmatmn is asse@etpd/wng ofi¢ pfghe temlmdﬁrﬁﬁ Rtk each
3" AR liRlaldr¥ianh 31\ ikkeid BElahildi €St Rt hidHathn further

pr oCess; e I 'htof A n 1 ndica es pertornmance
coaﬂpaisemﬂmghtmg ltthahfe of exch fivft mfnmxaftuon sdceiivad bdsed iypm the reeeived

rﬁép {t [ \ée and desired | evel of specificity; 5storing
TR POF8 % f or mat i on i n a dat abase; anal yzi ng
33, he Thic isdthddrif olaiii B4, Gvheredit thic Y& dlt isr determmet based tipen a weighted
aELWU|raI Ihst%} qQf faCl lities, wherein a result of the
v SUROERAN98- 4 cost based virtual benchmark for
36N O hf%iodfog elalrh BY, viterdif guali@sinfordatichvieteceifved for only a subset of

specificity
the Pecewed first mformanon

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:



recei ving second informati on associated with a second
facility, wherein the second 10 information indicates

a performance characteristic of the second facility at
the desired | evel of specificity; and I
WINARPEEI ng the second facility to the opt} th{ﬁ drlosss7s
facility at the desired Ie&gl of speC|f|C|ty by

comparin econd fo

The met hg&I %fen%' tﬁwe 51’ er & gnntpiﬁm# sS&H}?és arggt&g%%ame

cHattrivitdfot 8 faa{lity ag;agl&nl lenfebofmbmﬁntyt or eac h of the
plurality of first hod of

C
cl ai m 28 as\?\ﬁ?é‘fjgiltﬁy?‘ﬁg ‘ﬁt‘?’@fe’l F?FISF’]%B? STCS?Pd Rics Spogifies 2
pdridihhee cﬁﬁmaéﬁsﬁe SorARE¢VhE rﬂamye af thé givepleved of i;femfemy; landf

E: PZ, pml grg%lnl p%{nlgfslygﬁ%% pflgyérlr ilebf?:s{ wg' @p; E)te seconH ercljtry as both

ref&ﬁ&g{mﬁégoerﬂwgmggpegigmyl ses deriving new inf or mat i on
based upon the first information and, the_ maint nce

38 nf GFhepRpRter roadebloThediven ORI T SIS DBJagHER WhereAwprises a
nﬁ@&qﬁg@&%on is stored in a matri x database. 32. The

met ho claim 28, wherein the second information is
39t | | Theadmipnter teadableansdiim of clgizm 38 whetei thodateraseis aFFssegd

e ceiving quality information,
ué&%ééh#P%%%ﬁqgégﬁggé%Fhfornation i s associ ated mﬁth

one of the received first information. 34. The nethod
of claim 33, wherein the analysis of the first
informati on further conprises weighting the val ue of
each first information received based upon the
received quality information. 35. The nmethod of claim
34, wherein the result is determ ned based upon a
wei ght ed val ue of each first information. 36. The
nmet hod of claim 35, wherein quality information is
received for only a subset of the received first
information. 37. A conputer readabl e nedi um
containing a conputer data structure accessible by a
server conpri sing: a data structure stored in the
conmput er readabl e nedium the data structure including
informati on resident in a database accessible by a
server and including: W0 2007/121328PCT/ US2007/ 066575
25 a first entry in the database, 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 |l evel of specificity; and
5an addressing systemidentifying the first entry and
the second entry as both referring to the given |evel
of specificity. 38. The conputer readabl e nedi um of
claim 37, wherein the database further conprises a
matri x dat abase. 39. The conputer readable nedi um of
claim 38, wherein the database is accessed utilizing a
- structured query | anguage.

m




