WD 01/ 35365 PCT/ US00/ 41570 TI ME CONSTRAI NED SENSOR DATA RETRI EVAL SYSTEM
AND METHOD Field of the Invention The present invention generally relates
to systenOM@53¢E: hods for retrieving data from 5 sensorsPCTAbSE0/41570
specifically, ntlon reI ates to S stems and rrethods for the

sel ective orL PONSARAINED SENSG 5 RETRIEY 2 3 (3
Reference to Rel ated Appli cat I ons Th| S appl | cat I on cI ai ns benef It of
priority fromU.S. Provisional Patent Application 10 Serial Nunber
60/ 161, 946, entitled Data Retri evdlieldofi¢dheinventieni Oct ober 28, 1999.

Background of e used a |ar riety of s stems
and for a lar giaﬁb ljre %’? gtlo&ﬁeﬁggaéli re ag"éﬁ%?%ﬁ‘?"ﬂ‘/g a ﬁ%"\lfi L refReying dag from
of the cusensors. Mat epwiﬁaaawmeqﬁv@uln YélRteD &S @"s’ﬁhﬁrand %&ttﬁfcﬁ%fitﬁe%técmteh&f e
are a varletx of types _of sensors, for sensing different types of

par anet er&me WﬂraE’E Gpilection of dafa SFomsgnseBnse t enperature, pressure, force,

vol tage or current level, sound level, humdity, position, or novenent. In
a typical application, a sensor |s used to detect a state of a nulti-state
device or may be used to pcress Refeyence g Appliaatidnsf | abl e val ue. For

| ) sensar .for.the d d h
P i s o afhyREMr %‘Eﬂ%‘@eﬁf? 3203 R Ul RratisibREl Pyt Annbestitay be

conf iigur eSkriabNdaibec 60/M6E NG rentitled Daey Rét&eﬂﬂ@ah@ﬁe glies et §r mobde a
signal to the alarmsystemto sound an al arm when the door is opened and

the alarmsystemis enabled. In another situation a tenperature sensor may
read the tenperature of a devi cl?aggh(ﬁlr_l_df&f*’thgl NeigpOVvi de a signal to an

anal og or digital display indicatrve ue of the 25 tenperature. A
sensor may al S¥nsEs pmuseql)in a larpe daristk of gystenisomddfol @ darge Sasdte mf puipesasi, N t he

i ndi cati V, serves. as._ an to a systemthat is
configur%n?rgﬁ% t'o&;?gwﬁé(aﬁ %?85\9&? %&W&%‘Sﬁ’gé'aﬂ‘g(#a@k‘éﬁ?ﬂ AmetEr. an

aut ormsbi | Accontihglpothenesire Mvatibtyof TPHES OF sEROLLS for sehﬁﬂg)erfﬁtéﬁteyﬁéaaif hfnRRgye a
maxi mum t hreshol d, the sensor outputs a paraneter val ue 30 1'ndi catlve of

the tenpdiPkEHEPIE; a sensonmay Sense tgMpeTaHIre, MRsEe qfasem (voBagecer qusrent lavel, sound

cool i ng Nl atudkidity, 3ﬂbs1tf5ﬁeoxfﬂt€vérhé§£5 on until the sensor outputs a
t enperature paraneter value to the controller that is below the threshold

val ue. | n sucHngywieal@pplicationrssenser jpansed widetect asyeer ofcomplit-sateaiznice ok neg
system r.o S _ser. to one.or nore controllers
| % t he c\(yarr&rﬁ e{r?) %rgn ?glr adéxgg 5'% L3 glﬁqntl 1fbla vaiue Li-]':or example, 1 a car alarm system a

20  sensor for the driver's door may have two states: open and closed. The corresponding driver's

door sensor may be configured to detect whether the door is open or closed and provide a
signal to the alarm system to sound an alarm when the door is opened and the alarm system is
enabled. In another situation a temperature sensor may read the temperature of a device or a
fluid and provide a signal to an analog or digital display indicative of the value of the

25  temperature.

A sensor may also be part of a feedback (or closed-loop) system, wherein the indication

provided by the sensor serves as an input to a system that is configured to provide a
countervailing response. For example, in an automobile cooling system, if a sensor reads a
temperature that is above a maximum threshold, the sensor outputs a parameter value

30 indicative of the temperature (i.e., parameter) that causes a controller to start a cooling radiator

fan. The fan stays on until the sensor outputs a temperature parameter value to the controller
that is below the threshold value.

In such systems, sensors are part of a larger computer controlled system, wherein

SENsor outputs serve as inputs to one or more controllers in the computer controlled system.
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WD 01/ 35365 PCT/ USOQ 41570 The val ues of such inputs cause certain
correspondi ng outputs of the controllers, to which other conponents in the
syst em ar WQ@B5¥3si ve. Additionally, like the other conpon®aTaISow/41570
sensors may be driven by controller outputs. For exanple, one or nore
sensors nhle wluesqisneleinppisrdavsi cenpincomespapdingoiutpusg pEtha soptmoliersfto aviielt  of
tasks th . f Lt hin. . V. pell f tinme. However,
typi cal 1y iramncAes of e SRR RbiliR, AudhiEhyh s BF oripMBonerl
smal | tisessdrs amg bealriyen by conaolidr @ntpats. sFcrasxamgle, iohe 0BRobEsetisdrs ingdyl Be Or -
even inpossi.ble to..c | st ent .and reljably_ obtain an accurate sensor,

par amet er 4FHFY, ge@%qxcaggw{ily MFQL@& as {2 scebgf)@ﬂése atpped “’Tﬁ? perfonmed Jyithip a

| naccw at gvéippaivat iyl ues approxi mations can lead to systemerrors or
even 1lo failures. Summary of the Invention The present invention is a
system and netiiovevesy typically cwhest theie RErimukinle s8psers 66 be anerind witkina vierp small
pluralityg; sQrs. f 0 | . ' '

Vari oty i FRRRCEES e Baiin & SESRP I HE MR R’ Rl NG RN SRRy
t i mef r aneandFalidbly ebtair amacguiae seasdripytanstert valuecfos eachrparpastanssiughit tarvd, sensed. .

t her ef or .hai. Its own address. Sensi ng a Bar anet er 1i nvol ves a sensor

obt ai ni ngTHiREFLAPES, ST TRGCUAtE SRR Al EPANEns cam leall 1O, FER SHRF BEVelone
i n regporragures a request issued by a sensor nonitor system. Wen the
intervals are relatively short, it is difficult to obtain and provide a
paranmeter value for each paraneter of 20 each device, particularly if there
are other tasks to be perfornedgu, df%&f'}ﬁeii Sipgl - !1f, among these
paranmeters, sone paranmeters (and tnerr paraneter values) are relatively

st abl e wi t hi n THeepreseneinvedtion is agystera apd medetdefor vialewenstemned retrizwalr aft sensoir

change, t ensor nitor system sel ectively reguest paraneter val ues'.
from onl ;fﬁg é?fBé’eHl 13 egﬁ‘ﬁg'o ﬁsseégp egacgsdsrc%feél tPr"ilt‘gly Wﬁlt"é‘l?mg A V&E’E'@r‘lfgnce
Wi t h atshe varighie paraitve@8td B senkl\@ VifervaRl wilih aldiven @mefPari@r BA®E Rhsotahaibd S

obtai ned for each parameter at |least once within the tineframe. In such a
case, a CORAgHed t:3ens ORLPAIABEIET andy (thrseforas dps e ewniRddress t Sensingra PaFameierni ned.

par anet er; r . . 1 r S
i nterval I?Y(?)‘bn‘i% %ﬁﬁeg%&eogéﬁﬁlgéggﬁg{{&é/?m%% E%ﬂ?@s&ggﬁg%? gﬁaﬁg%? v%l]:?s@]g%? rntglr}?)es et of -
par anet erdone inuresponsg tha rerpest issued by blsensop mnitaps)isieont When (o intemeals dresyst em
that, in t .cases,.. in d t he. devi ces ,bei ng sensed. 30 The sensor

ot or | aYBRtSAY SR it s ttelE Te bPin R iR & oot Yl D et BaRERA R g
par aet eleastpdavice, particularigldf theref 40 iR ek SR teQierfolited withiy the MRyrvae :

i npl emented i _hardware, software, firmmvare or. some conbinati Qn ther eof
and may vary a%aswag 65336 RafAMEesy, FREE P&WH“"‘F%@Q their gasametes valygs) are relatively -

cor r espoRghyROwRifh FEinfdroait 4. ﬁﬁ'ﬁﬁl@ﬂr vAub haEh Eﬁ%a@mhhﬁﬁg R seflsor

monitor system may selectively request parameter values from only a subset of the sensors at

-
=

one or more intervals, in accordance with the present invention. However, preferably, a

25  parameter value is obtained for each parameter at least once within the timeframe. Insucha
case, a current set of parameter values includes the most recently obtained parameter values -
for, preferably, each parameter, regardless of the interval from which each parameter value
was obtained. This current set of parameter values may be made available to an application (or
host) system that, in most cases, includes the devices being sensed.

30 The sensor monitor system includes a sensor manager that includes logic for requesting
parameter values (i.e., data) from each sensor. This logic may be implemented in hardware,
software, firmware or some combination thereof and may vary depending on the number and
types of devices and corresponding parameters to be sensed. A timeframe comprised of a

plurality of intervals is defined as a function of the application system's needs to obtain
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plurality of intervals is defined as é function of the application systems
needs to %‘ﬁl g% WO 01/ 35365 PCT/ US00/ 41570 paraneter val ues at the
i nterval s, £5393n ng of those needs, and the physical or REIVEWHEIST0

limtations to ne té}gﬂ f hose needs. Selectively, at |east sonme of the
par anet er RATHREEY R mtenyale e tining pf dose ndeds, andthephysical eesstamismnager

can be t hpHitionSto AfeelfiPiiot Akde bﬁ‘{@&li %Fﬁ%rﬁ%ﬁg Fﬁa}n i ver
t he sensors.f(;)r o%t aienigrz opa-r.,ar(rigt es‘rsfeva e’sé.a at 1s, £ e géeﬁ%%}resr%gsﬁ ger
may i ssuedyring rash interyak sense,dhe sansemmpraganedrebe thalighe ©f as providiag 8

I nterval s . n nager wll. be.configured to )

| ot ermon; o8 1R oot QR 80 8o B SR o, i HEE ErthG | B .
di ct atsed the s¢riser manager nmyrisdue requests @t sdlidomto réfl parameen valaés 4@eHinSYSt em
As an exanpl e a@bacglg)l i cation system may require a value for each paraneter
of each WETHS {LSCie cases. facsepser manager wilhbe configurnd tefimplemeablogic thatiever |
it may noendfs PRESERE Galusy witkindhrotkingt | t ng
paraneter val ugdg avai | ggl ew\l/fli tﬁaf}?]ﬂog%(kz gtllé)0 twta}‘%\etb t%@%@a‘ﬁ%&&%ﬂ%&g 63"an
resul t, t3pplicasioader hestbsystemef fi ci ent|y orchestrates the gathering of
paranmeter val within the tine constraints. |f subset
of these par arr‘A\g,l&"t3 inr éiagl?ﬂéé’nm&a%%g‘g% 1SESTEY B {5ARET ¢ vflg‘ers}?rg?ﬁc iPALATRSESF ‘%ﬁéﬁbe
wi t hixe t hdevicaean aitervahthariont fravtioh 09 Gedomyl. [Hovidvet,npmaygmot Belpsgibielgect i vel y
abstain from Oﬁf@ ni nac_h_gar aneter values for the entire subset during each

i nt er val .PTEdfe2 Yeedll parampiers.segsed andinaameien, yalues axaiiaple withingueln tightaime
three parcap®ifms. Asta R{uS, i " e
change that is tsI ow rel %t ?gg@%o{)iﬁfgn&ﬁﬁf gic\l/%ﬁh?%?%%%&%ﬁiﬁlggg{gﬁﬁﬁgﬁg%g?egﬁrI I
be conf i gialuss from Bigtsanserpwithinsthe timeadonstsaifiter IHm kybssoofithesefpatdnesers akoitot

changi ng ' . | pterval .. However refera each of

t hose 20 cgﬁjw cag’ﬁ%‘f gEdp%lg%ﬁrrig%@ scri’ﬁﬁ% W%IHES%E’XW% BTeecé’EmeJr?é& B&¥ Phg each
ti mefusamempldntentedtie splectively alpplin 6o ehiaidis! My VaEHIIf6EhS caBRNUBLR during
current set, of rg r ter Valégljzgs at each interval. In such a case, the
sensor mSArY Bie @st SXpmpieq dthere age thirty dewgesgrch bayingrihesame shige parameters

| ncl udes té b6 st Sur ¥AB DL thedpatdibars HAlalaics ERAE: i3 SRWPletackiL 89 the NOUIN
some of these paraneter values may have abeen obtal ned I n previous

i nt er val dntenab dhanethe senner yapagexwillde configrsd toobtsinqaranaenyiabgesfar aunlgtsoms

ot par anoy SIRELREHaflihe bl Burifh caorlePAT et Bietpiphs Sach pfose '
appr éach sioaw/changinggrirdmetera will befsersedlat leadt dnbe ddeig 625 tAmdrdnktei 1 par aneters
are the sanme,,0r V\/Per th?re,are a variety_ of devices having different
types of par anEERAELY, she,applicatipn.systemymay feqire aLomplate gursers setf Raranester on

may di Ist !vhltaui & efabl@ ift@ValL N Rith 2lca¥, ARALIInGH P 3Y S8R prEvid&! HEfiredY St of
several intervals,
parameter values that includes the latest sensed parameter value of each parameter, even

though some of these parameter values may have been obtained in previous intervals. Because
25  only parameter values for slow changing parameters are taken from previous intervals, all
parameter values in the current set of parameter values will be accurate within acceptable
limits. This approach may be used in cases when all of the devices and their parameters are
the same, or where there are a variety of devices having different types of parameters to be
sensed. In either case, the present invention may distribute the sensing of slow changing
30  parameter values over several intervals.
Additionally, the sensor monitor system may include logic that predicts whether certain
parameters can be sensed less frequently than every interval or every timeframe. Such
predictions may be based on historical parameter value data, wherein the sensor monitor

system may be configured to store such historical data. Also, such predictions may be based
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Addi tionally, the sensor nonitor systemmay include |ogic that predicts
whet her certain paraneters can be sensed | ess frequently than every-
interval YO@V3B§sti neframe. Such predictions nay be basedavussngisioi cal
par anet er val ue data, wherein the sensor nonitor system may be confi gured
to store onelrelationshin betweetnyariouglsystgm paraimeeredr exentsnsForexatoplebisad 3 WO
01/ 35365 / 0 rel at.i onshi et ween variQus syste

par amet er E%}rngg@%n‘éﬁ gi:%t} 28{;?}%?%1“ c% bla.%ergdnfya% meéﬁvg,ry @/@ff“ﬁ exg]afnghen the car
el ectroni lt)ssruhﬂy\%@gbg{c ;mm the cads aedruaniRpy vaitige Irﬁi’iayi bﬁﬁhﬁbﬂl;ev&ﬁécérgﬁ i@arundes
runni ng, but when the car is npot running, voltage may, be sensed every
second,g i cnditiqns yehere ths fateqf shanggiad the batry islovsr thabdigingormakonssatiansy | s
sl owergthan during normal operations. 5 Brief Description of the Draw ngs
The foregoing and other objects of this invention, the various features

thereof, as well as the invedriefDeseriptian ofithe Drawisgse ful | y under st ood

fromthe fol | om | D | | : ther w e conpanyi g
drawi ngs, des c)ﬂl‘g g’ég&%&é %ﬂ% ?ﬁé‘&gﬁ%ﬁ ‘é%ﬁigﬁ‘%“g%ﬁaﬁ? of %&%é@é%q‘ﬁ?fﬁ? eﬁﬁﬁ'tepng
a syst em asthe rimdention ftself, tmayebe moresfullpufidedstoed frofvihk felfovafgy dedcrigtom, Whaam a
plurality of sensors, in accordance with the gj{? sent invention; FIG 2 is

det ai | ed A28 ¢e8cthes grtinhe ACCOMPBRYING Arajfingh desqjoedm of FIG 1; FIG 3 is’

bl ock; i agram )i Csl ' ' 14 h the
15 cersore of FIa i Yok dEBeUS, o e Sy R Rl e 0
t he t enpesensunigedatrienal of sensdr datafromfa plgalitie of semsork singeperdancgovith therpgesent a
contr.ol lﬂxg.xﬁioﬂsed with the systemof FIG 1; FIG 5 is a table depicting
the interval’'s Th which a current set of paranmeter values is sensed,
correspondi ng FiG.this demfile@ bivkck diagrand of aportidd dfitke syStensoBFIGI| I;er nat e

enmbodi nent of yst I npl enenting a system and nethod, for, time
const r ai ned re?ﬁei/‘éﬁ’%ﬂcgﬂ%rdeﬂ‘ﬁ BE Bt egé?@eg;réq ?‘{‘{;"S@F’gs‘%‘éseef“’“h the
di f f ef£nt sehydi@of NG, 1:having different parameters, .in accordance with the
present invention. For the nost part, and as will be apparent when
referring to tHE.-¢igartakle depistingthe iinteryalsiin whichithe terapeseee panametess afisach ofhe

figure, idnkSd | 4 . I ey 25, 1 ndi cat or
inall f i%ouérleégé.eg%ﬁeglgﬁ%cﬁéwpafl onogwmie%gyeﬂfhgdﬁ% ?ﬁégﬁggglmr}mﬁt The
present i nventFl6h 5 is aaatdy depiotingulic imgedvald if ovhidh areurcem s¢tredipacmhetextvaiveydd  of
sensor

sensed, corresponding to the table of FIG. 4; and
20 FIG. 6 is an alternate embodiment of a system implementing a system and method for
time constrained retrieval of sensor data from a plurality of sensors of different types and
having different parameters, in accordance with the present invention.

For the most part, and as will be apparent when referring to the figures, when an item
is used unchanged in more than one figure, it is identified by the same alphanumeric reference

25  indicator in all figures.

Detailed Description of the Preferred Embodiment
The present invention is a system and method for time constrained retrieval of sensor

data from a plurality of sensors. A set of sensors is coupled to a device having a variety of
30 variable parameters to be sensed at intervals within a given timeframe. Each sensor may be
configured to sense a single parameter. Sensing a parameter involves obtaining and providing
a corresponding parameter value, which may be done in response to a request issued by a .
sensor monitor system. When the intervals are relatively short, it is difficult to obtain and

provide a parameter value for each parameter of each device, particularly if there are other
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data froma plurality of sensors. A set of sensors is coupled to a device

havi ng a Wﬁbﬁisg 0f 30 variable paranmeters to be sensed at | rval s
within a given t6| mef rame. Each sensor may be configured totpg Wéi%gf'ngl e

par amet er s@%%e%rt%mﬂ@d mﬁl%e&#%q) yes obt ai ning and providing a
correspondi ng paraneter val ue, |cﬁ'nay be done in response to a request

i ssued by a sEnsmongithesd paramgietse som¥\beranietees (ant elicioparamerr veluad) avetelatively
short, itst%@edi'&;ﬁﬁﬁg't tolob.t-;.ai n and 1pr(}vi ﬁe a paranmeter value for each
par anet er &4 VRIEEYalsy L1 L RATANEIST Valug Pas a-sIgW Jaigof changewthersensms 365
PCT/ USO0/ #ibhitét sys@fikay Sel@@ives! reQuid¥E parinbRf Valbh&errbf iy 25ubskf of @E‘a&gogh‘%s e
paraneters, sone paraneters (and their paranmeter valuées) are relatively

st abl & wi PP OF A% intervals, 4p accordamce withghe presensiinveatios Hawesers Ipoeferabtye aof

{1 om onl yPSeRERE Hoe PRk £ 2) bR F Rl Hew RS lrBReRE” TReiance

Wi th the gaseseenrréntservfiparamekdorvvaiies inghides elicedbst recentlp abalmet Qraratadtetyahses
i jmeframe. In such a

obt ai ned for_eac ar ter at |east on within the

case, a c%?ﬁ%ﬁ?i%rgbéf’ %Faﬁﬁaﬁa%efega ?fé?gs??dpﬁﬂ‘ﬁé oM Whisa e2s o pameter ¥Rl ned
par anet er wugbbtsisied.! This dafehedet bl YarafReh vRREAHEY 86 matiLIRiAbRSS Afa gﬁ&tion (or

I nterval fraom which each paraneter value was obtained. This currp nt set of

par art er QSR systsm 3L, Bemagtrasesy includes thetdsvices beipg sensed.on (or 10 host)
systemthat, i S 1 h vice eing sensed. Fl G 1 shows
an illustrati vgdgﬁs%hé’%égﬁ%‘?sgﬁﬁg%?’%ﬁe"ﬁﬁﬁ“f?%?‘ﬁ“é’@r‘?p Ny frﬁ:@HB* gé"e‘ﬁfsem

i nvent i oninvgigions Ashiswhown, st 0bfl 13 N deviteddy ireRided, Ssutinas delacks. 1084203, 3105,

devi ces ]@17 1(%)? 91%5 107,. and 109. Fach device has a variety of

par anet er 3¢ AR 109 Each deviredias 2 arieheof azamsters ghat cap Ry sensedy &éé‘{edgeﬁeged

coupl ed tform, €2hldesRe dPeatd aQor@Sbhalng 2HaeRthrt QDML L HRAR Paflfler 15
S 0

val ues associated with the paraneters of "each device. "That is, set
sensdds 1Ysues assopiatedguitie the tpgrasesiers of gaahedevise. Ehahisen setsofcbnstesil@2isl 101, a

set of s | ' l\ye f .paranefers of .device 2
103, "and an et 8 scrke Gl tifiinb s ST BREe 130178 o or PBECIH B eBpiniea &
sensor noehseoraley of panafisters ofhdeviceck 103 end aoantSeasory 202/6194{ 108) 10%2 apat poit
signals received fromthe sensors arlg in turn, makes the paraneter val ues
#5% BONRIGHLP DGt RIBOT Skiie 130, HBishideRe SR YAIoR RO S b P B

avail abl e

appr eci atsighalsyretdineerréiithd @sérs ahdCindhin, mdkes ﬁfegﬁfan?éﬂé}%ih{éﬁ r&}f?/ila{b*ﬂ?tos 0" S

may be | ocated at the sensor nonitor system 1.50, '

O 11 . _ particular I'n the case
of ~elP8ct rdE¥ISFS: FEGH cappliGation sysiemutd0: \As wilh bie appreginted §y thnse skilled is thecart, He

devi ces. oierlehfboRinfhnt the SersOfsth . {THIGES SRR E GRALLoLs, the
sel ective pronpting qt?l fhe s?enafglr’éﬁ)?%@%raow 3%’%85@#%?@%’%5%’? %%’.paftﬁcé‘ arly
sel ect i van thegiape dhejectrival devines; ovith conldactiveylead Toslitghe saBRaGEH thevicgUi Ng a
request for a S RRSAr to.send data (i.e., f\zooar amft er vall ue) or |t
It the preferred Torm, a sensor manager generally controls the selective prompting
of the sensors to provide parameter values. The selective prompting may be accomplished by
25  sensor manager 120 issuing a request for a sensor to send data (i.e., a parameter value) or it
may be accomplished by selectively reading a sensor that continually senses the parameter
value. In either case, parameter values are provided when a sensor (e. g.. sensor 102) provides
a value signal across transmission path 112 (e.g., conductive wire, path, or bus) to sensor
monitor system 150. Sensor monitor system 150 derives the parameter values from the value
30  signals and stores each parameter value in memory, represented as database 130,
A clock (or timer) 160 may be included to impose a set of time intervals within a
timgframe, wherein the sensor manager 120 selectively requests parameter values of at least
some of the sensors at about each interval. The clock 160 may be provided in a variety of

manners known in the art. For example, the clock may be provided by application system
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may be acconplished by selectively reading a sensor that continually senses
the paraneter value. In either case, paraneter values are provided when a’
sensor (eWQO01353Isor 102) provides a value signal across PCEUSH/4STON path
112 (e.g., conductive wire, path, or bus) to sensor nonitor system 150.
Sensor noRfe OVitkin sersor MBAltgE pysiens 13hor sateamk teebothalIfiprovided by tapplicatibn sy stén

130 Aol oa% 4 3pP RA AR HE Sk s a2n E B kiR S8R0 o 7o

interval s vvl t himthe embotitherd 08 FIGHE devices t1hra@h N are B0 bRty didGees ¢t S iek V@IcH
requests ranmeter values of at |east some of the sensors_at about each

i nterval . gg 2 S8t hITgrRATHRC ST 20 3 lSmPRRRIIE parametes. dfus 112 dne siandasdwn i n
the ars. EREwrGRAMEC-bulNnd!HAS 12 fndRF CTANRELD HoAPRE KOS i lgfhe%t PR 122 VO
01/ 35365 PCT/ U500/ 41570 140, within sensor nmonitor system 1 or external
to both. busismseferably imacapndrnesawittothe Apsil d995 spregification petlisbedybw Phillips be

provi ded 22 L ment of
FIG 2 deg%{rgiggwﬁ{%r o‘Aﬁgg pgé’égpgagfe?%dé‘x%% es }%hgebrapgn S“éa‘gﬁ" aﬁ’e?an a
state of othar gmg@amanmbaw apsphcmdrsrrmamtxgﬂ €it jsafonmedessary Bhas thelevices Be the
standard 5 el ectr | GS and b 122 is standard CAN— bus. both
are know $31m4 Wee 8 ev1e|ehgr 2 egalgm}eger%ﬁo eesreaiﬂdybq e SUpe forfActedeyiqen Theostate
Apri | 1d996f agse ﬁdrﬁﬁétbpﬂla? lix*iﬂlﬁdi:"he%lﬁ e B? \}Hrhrﬂéter SR 6\9:'96111' @b Yaranfeterahs i 1s
exanpl e, the battery devitces may batteries used in, anong ot her

t hi ngs, athoot Thecratpef ¢change @h@esemarmm indigatgsgthe taterpf sheres of atcheresponding
devices b r b be
t he sane ?or eagﬁﬁg‘h\}% %:[a[e?g é%he ygﬁl %afier{)),?ﬁ% k?g&&gqgat?gﬁn%%%t ki%t ﬁHil u%gg%
vol t age ( Withparelarivtlyrlagechutnben of device§ hnd paraarets suclngs 3(sbatteheyvmrhﬂnee rate

of change_of these ara 8 di cates the state of c
cor r esporRATGERAHAf ’§/°a‘\/\{ﬁ ﬁ%@ﬁﬁt 1P sERseeach RyramesT Vgluﬁévé& "g%F“'ganVFereS}B’&t tery -
i's, foy tipGrist ghaidder | 4bdondC MBEIRErval W&fienmldtﬁk@ %Ylfél ProbaRSife 16up ke Of
deV| ces and pararret ers, such as 30 batteries with ree paraneters each, it
can be dimpligation sygtemelfide Eorcexamalea irsthe illusiative Wlbmlwe& p@ PADMEEYS SYSHaD t

15 intervg I he
procesel riaarise-fese A7 2 BE32Y Buck) palahetly Block 3l £ Tof bt Bl nd

i1l ust ratmteevaérmopﬂbmslmg lemp)aut onotive system reqw res these ninety (i.e.,

30 x 3) batter 100 ml1j|seconds. nterval
(or processi ngé?rg’(?ﬂ}ng ‘t@h? mlu#l (\'/'\\Aéeer &glmf mﬁgexbc#e H"—‘l{‘smflgé?‘a Fe[ag)[ng of
I ndepandedath baatREr Ivameasuthr;a%imdw dTleacObARENhiAkFI®RA Bddr¥a| URhat RA&$is shown
paranmeter, of each battery has its own address. That is, as is shown_ in

FIG 3, fiBFlgedi fox devicgd 10} Vil s addrewssh 11 has addrgss 2 ol hasadgresst3 apgyfor
addr ess ?ﬂe%llg 7 12, VOeNdsGRdress 9212 ni¢ alidiassPSI MEPS nds addtedIZS 2RPIEE 655 S and T2

has address and so on
In the illustrative embodiment, the application system 140 expects or requires a

parameter value for V, I, and T of each battery every 100 ms. Since the voltage and current
25  parameter values can change very quickly relative to the 100 ms interval, it is preferable that
these parameters be sensed within each 100 ms interval. It so happens that in the illustrative
type of system, parameter values for each voltage and current parameter of each of the 30
batteries can be obtained relatively quickly, i.e., within the 100 ms interval. Although, it may
take up to about S0 ms to calculate all I's, leaving insufficient time to determine each T. The
30  temperature parameter values are not quickly obtainable, so it is extremely difficult to obtain
and provide parameter values for all 30 temperature parameters, along with all 30 voltage and
all 30 current parameters, in a single 100 ms interval.
The sensor manager 120 includes control logic that takes advantage of the relatively

slow rate of change of temperature parameter values by selectively obtaining and providing
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In the il]ustrative enbodi nent, t he .appl I cation system 140 expects or
requires wodiassgeter value for V,:1, and T of each batter¥cs;x%é¢yjsg s.
Since the voltage and current 25 paraneter val ues can change Vv i ckly

rel ativeph@reh® vhfies Mt sublefy dtthe tc%ntlpe.:ratﬁuxggﬁkﬁﬁéptl @alﬁ%ﬁ)r M&%a@é{iﬁs{}@{eﬁ% be

sensed wi thin each 100 ns interval. appens t In the i rative
type of $0@msrntepenl.arfbatis, while/¥sankddrare sead fookachdmtterydineach €00 mpdntarvet €T iof

each of t ' N be obtained. relatively guickly, i.e., within
Tho 100 Fed#iPorabl by AskBk mReCRLS SR, SheiL it Bon ¢ 5%cm oul at o
all |"s, atcomplished fos efidh theffdmé aEstéps TigirQigh 6 ereeR6bmplishdd fordch HIBQRRL Ur €
par anet er val.uejpgre not quickly obtainable, so it is extrenely difficult

to obtai svherginia 100 msqfnterval sopaludes ywhen &s>f 3 nastep 30 tenperature paraneters,
along with all 30 H@btlaﬂ%@[‘q/hefé'ﬁirﬁﬁa&grtﬁd@@évi&aﬂeﬁg?&?&éi’ in a single 100
es control 1o

ms interval. The sensor manager 120 i1nclu gic that takes
advant age of the r8tepi veady(n)s vdhere B inthestmperetund parempeer af devicepar anet er
val ues by sel ectivg:tle 3opt__<_31inn+_n)g. and providing 6 WO 01/35365

PCT/ US00/ 41570 paranmeter val ues for subsets of the tenperature paraneter
val ues for the 30 kwpueifies 30 thach 100 ns interval. That is, while V and
| are read for each battery in each 100 ns interval, T is read according
to th® foll owing iFtFEusfrativ’é'_aF‘gcﬁoithm wherein steps 1 through 6 are
acconpl i shed for egghet boef & and steps 2 through 6 are acconplished for
each interval 5 wherein a 100 ns interval concludes when n > 30 in step 5:
step 1: n = 7Asvhilustrated hylitheatabls 400 of FEGi 4 cedobitergperatusepharametpr &: readanteT( n) ,

a it n Dt Bl SERSETMC e Ringfale g Th0 &5, SRt Bysryal, Tpbesamnpie, °F

i |1 ustr atedatesony thé ourabpass 4R6ug stép SandHis iaaichel QFPR" dh Whle HEU.ABhSKIdIb: I €ad
once__over seven 1 Jdntervals, yielding a tinmeframe of 700 ns, wherein

00 .
i nt e val 2BPreqIgEd é‘}@afﬁ)\rfé,ﬂluqﬂépgﬁ §stom, bafient GmpeRtpesyetiealyrstahiepves savefal s
i ndi cat egbcafds, 56 the BatieAPlefpéAfire bhratlatt Vi€ c&ﬁd%@%ﬁcﬂe?st ﬁ&gﬂ%ﬂ@}; iafl i§ N
il lustrative system battery tenperatures are typically stable over several
seconds, Shox ahipxe pihereby pxtendipg thet timefraoe, possibly o abversl seounds, withineweldch et s

el e RO B LA L 0 A BUMELE S Epoligent
at | east theriemperkinveparameters drbgeristd s freqiend$ a8 Fbﬁﬁﬂléte nt, the tenperature
par aje ters args %ree%o%glyargelit{o%gé{eigttllxeyill%gtrz?t?vseseln?bo?i'iment the application system 140
expects or requires a parameter value for V, I, and T of each battery every 100 ms, even
though each temperature parameter is not read in each 100 ms interval. In the preferred form,
the sensor manager 120 "fools" the application system by storing the last updated version of
each parameter value as a current set of parameter values. Because all parameters are not
25 sensed within each interval, the current set of parameter values includes parameter values from
previous intervals. FIG. 5 is a table 500 demonstrating a representative current set of
parameter values for devices 1 through 30 at the conclusion of interval 7, using the algorithm
above and table 400 of FIG. 4. As an example, for device #1, the voltage and current
parameter values were obtained in interval 7, while the temperature parameter value was
30 obtained in interval 4.
Typically, the application system is simply looking for parameter values for voltage,
current, and temperature parameters of each device, and is unaware of within which intervals

these values were obtained. As long as the V, I, and T values in the current set of parameter

values are substantially correct, the application system 140 will not experience errors due to

7



20 As previously nmentioned, in the illustrative enbodi ment .t he application
system 140 expects or requires a paraneter value for V, |, and T of ‘each ~
battery eW®91/35365 ns, even though each tenperature paranetreT/IS8oMIsz0 r ead
in each 100 ns interval. In the preferred form the sensor manager 120
"fool s" t s@lepAsAmELeR yadvess yBhig is dngured by ireagingheach perametat valug wighis aamaﬁfamee ach

par anet er r u use al

Par anot o S8 ifor donefe G E g T fle BRUAP PR Bl Riers B MG, % giowgpe by

par anet er thas parameten's Iramdaxf changeeTierconabliegicimaynbe m;ﬂemawai ind edriety 6 FIG 5 -
s a tabl e 500 denpnstratin re resentalve current,set of paraneter

val ues f of2gEFfc tiadfﬂ&%(]’@ﬂ g@fwﬁ n §pced @pthaGYEACY iR 8 tam*ﬁge%nﬂatrmwdmssnaﬁgnq%
al gori § hmyaigove and table 400 of FIG 4. As an exanple, for device #1, the
vol tage and current araneter values were obtained in interval 7, while

t he tenper at ur Adgitionatist, dhe semseromopitor 3psterbtla0 meay inelude2 predidtion logly p pretlicy at
the appli r r or. . vol tage,
curront,  Sichifeehd Eilacodydbels maP s Wscd ABRETEAE, XbER 20 Ray or

Wi t hi n whhistoricalt duta/eded in tﬁmedhﬁbnsesFommnpbt hisreidal dita inaynghcas tiah & dhanges

and T val ues in the current set of ararreter val ues a s antjially
correct, lﬁﬁrg%PY?éWPdﬂte% é?nﬂféﬂe I5imay t??oildl‘é&%etf" sé?ﬁ?e\? QEH’S gsrdlﬁebaft@rleyu\/\o
01/ 35365 R@HU&@%&J&?@ Sﬁﬁérealnariﬁteﬁ;aﬁz M $0h) add ttRnitS s&@é“lfé’ﬂh@!eéoﬁ&%ng

each paraneter value wt inatinefrane that is not |onger than the tine
it takes basterienin eysty eyastiatervad (8udntseval 2 cintenvad 4, aad &p @m)atlgoptbe; embiodiments,
par anmet er f iy _
variety o?hé p?r%&rl]%leo?lsloglgniﬁ 3t (fg’gﬂ(‘ h gkte%)tq?iaﬁo S%%dil acc&érargé(w?tﬁer
obt ai .ni ngsyateth wyrmmmh)ng‘hparsatmtgﬂedxct&m/lagneﬁ th%dsdrlmmaiokyystérhGSG m‘@or

nonitor system1 0 ncl.ude .a red cti red|

ot er val SRR (7 5aisricor e BasE it e Vb ane sibitaatiily,Ginsiof 1 30
May sipreverfiishindy chalgimddt B re§Rfsd, thd Eshidl RsBicCinh P BE autbRati@B M Btedth SERE! cal
data may show that V changes very little over two intervals, so the logic

may be adfasBileence §veryrashentimsframeswhen theselashernonditionssare frue rashes tharpente
I nterval é‘%?g mxg'f%:fé’ééadesénbeh'}%gﬁé’al 3, and so on) and then to sense V of

t he second atterres In every even interval (e.g., interval 2, interval -
4, and so on) .Inlothertembodiamdnts] ithesysem majp énchudedi mnetynoﬂ deyices amd/a bariety of
conflgured to dete rela t ween ane ters tem

dynan s, Suiits HRaeg the el of Pt Rorifn S 3E Tok RelpPIRUFR of Sy @i 150
may et ediffereat {efs ﬁ'sen&tﬁ@ eeicm eedsmgtdiffexeﬁd a(ilﬁhét}.rstdf@ifféiﬁ&me\ﬁcaﬂdmh 60X 605,

substantl%ly constant very slowl y chan .. In response, the

control and;§(9 bEmaeem%.cLemcpyl é@} 884 2§08 anay, ffersarcwms frhagedieser v
other ti ngiiRe, MIRIT SOREE r dACh batiRf| WhitGevie® 603 Ray b&h ¥eVict Raing Pfetsure

sensed, device 4 607 may be a container having fluid level and temperature sensed and device

5 609 may be an integrated circuit (IC) having only temperature sensed, but wherein the rate of

25  change of temperature for the IC may be much greater than that of batteries 1 601 and 2 603
and the fluid in device 4 607.

Depending on the impact of the changes in these various parameters of the various .
devices to application system 140, the sensor manager 120 may be configured to sense
different parameters at different intervals within a timeframe or within different timeframes.

30 The actual logic employed, as will be appreciated by those skilled in the art, may depend on a
number of factors, such as rates of change of the various parameters, threshold device and
application system parameters. That is, it may be essential for the system that-the fluid level in
device 4 never get below 3 quarts, or that the temperature of IC 5 never gets above 100

degrees C. As a result, with a 100 ms interval (or loop) example. the IC temperature
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every tinme franme as descri bed above. In other enbodinents, the system may
include a variety of devices and a variety of sensors under the control of
sensor §%sten1150 For exanple, FIG 6 shows five PEIHS4L3 8t set s
of sensors, each sensing different paraneters of different devices, 601,
603, 605 Paraemer Weﬁ%@gﬁeqiﬁh‘erlé)?&ﬁﬁ I‘@C"V&b\)’i’r&@s‘hﬂve@f Ll patierigssl MZ mRay get
differ en%eﬂs)f&ﬁtse\fé? Hﬁéﬁ/ﬂr Walle fRAY 198 i debic8BUnaly é&@&ﬁgd bfify GiRE i Bakt ery,
whi | e device be a.device having pressure. sensed, device 4 607
may be axmmﬁhmmen@mlﬁavnng fluid level and tenperature sensed and devi ce

609 may be an.dnteqrate but
wherein the ra Sglg‘%nﬁé’ %ﬁg %rdbf)d{ed(r%gp%{ e%ﬂfé('}l}o}@%méha&e%ﬁ iefp%ﬁ r eat er
t han thatspieft obaésrteal bﬁﬁ'a&eﬁﬁibs @tietlect. 610 presedt éribodimetitsl arentheiR¥oreao be 607.
Dependln% on. the |nPact of the changes in these varlousﬁgﬁganeters of the
various comsderedinall respactscanijipsiratiye PBW&MTGS“’FH‘ée dhscope enjiog

confi gur r f n a
i et £ a8 Aibenfing CRRRT o R (IR PR Glseliny REFRKoh MRS %ﬂé%p‘é“ F'as
will be spmeaithin the rheaningond raigd dfeaguivalenbye ofithe claimy argetherefiore intandedutaiber of
factors, %%g ?}rates of change of the various paraneters, threshold

devi ce aﬁﬁl 5@ LA on system paraneters. That is, it may be essential for
the systemthat the fluid level in device 4 never get below 3 quarts, or
that the tenmperature of IC 5 never gets above 100 degrees C. As a result,
with a 100 ns interval (or |oop) exanple. the IC tenperature 8 WO 01/ 35365
PCT/ US00/ 41570 paraneter may get sensed every other interval, while the V
and | of batteries 1 and 2 nay get sensed at every interval, while fluid

| evel in device 4 may get.sensed only once in each tinefrane, and so on.
The invention may be enbodied in other specific forns w thout departing
fromthe 5 spirit or central characteristics thereof. The present

enbodi ments are therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being indicated by
appending clains rather than by the foregoing description, and all changes
that come within the neaning and range of equival ency of the clains are
therefore intended to be enbraced therein. 9 WO 01/ 35365 PCT/ 1JS00/ 41570
CLAIM5 1 1. Atine constrained sensor data retrieval system conprising:



2 A a set of devices, each device having one or nore variabl e paraneters;
3 B. a set of sensors coupled to each device and configured to sense a

par anmet er WO )H35365 associ ated with each of said paraneters aal/ussogisgared to
generate a value 5 signal representative of each of said paraneter val ues;
and 6 C. a nonitor system coupled to s@LAIMB of sensors and configured to
receive said 7 value signals and derive therefromand store said paraneter
val ues, said nmonitor 8 systemincluding: 9 1) a sensor manager configured
to sel ectilvel yArmfwesﬁsuauﬁalsalspaaﬂmtﬁmval@ystahwaﬁlphmm sai d sensors at at

| east one of a . pluralit intervals within a 11 tinmeframe, at |east some
reqiests bei ngfgenef é?té%i d&é“‘%‘ feariedsvine having qng(os morp varable RHGEICHES: t he
correspondi ng par a I ﬁa%&

storﬁ a set of Bcur ?grﬁ? og\éfegér?gsi%(jr%a‘\}glﬁg?l &vﬁ%ﬁg?@?nﬁis{gcfg) %859;% t sg%egof
par dmet er val ues |sVai@¢rpﬂSD®etdd@f1ﬂ1tdaeh absaid parBmetsreand sonfigyred 30 gehepate arvatuer
val ye of each para - A syste claim1, wherein said sensor
nan;éger i's conflgupgl &eéé&géveé?eafmﬁgrswg}mq%ﬁ guefb?mfeaach parameter at
| east once wit@in eaﬁibnitbﬂgfstemmoupledao s#idS¥Sofestnests afid Edrdi gﬁreh ,to Wb sdidsai d
nmoni_tor system i ncl udes: predjctor, caonfigured to determ ne_for at
leadt a first devi c‘éal‘ﬂ?@gpﬂi é‘?%‘éﬁ“"eéh‘?ﬁffﬁ’lﬁta@?\?&%r% syl pAragnelgs; values, s3id magitery
of gaid first devi Cé?yst@!h{ InchRingensed. 1 4. A systemas in claiml, wherein
said intervals are a function of a cycle of a periodic 2 clock. 1 5. A
systtemas in claim 1!) wha senser Danager condiguredgo aclecta@buteqm@s waitl Ipesseterd
|nt rvals and 2 said ti 1.6 A em as
in ?I aim1, wherein sai d eeeﬁ%%%kﬁu%g%gﬁ}s aJc aﬂeégeﬂ | to>§a %%tytogrl?tggvaf tiiin a
series, 2 each battery dimfrme mﬂtﬁstﬁa‘oﬁfe&eqmts belir gegerated ab)a fanQionl of aOfate
charge paraneter; and 11]f1 /11 1 10 et/ mMri111111 @ 1 WO
01/*85365 PCT/ US00/ 41570 %iF the,cRiFespopding, parametes valug; and A system as in

cl aim 6, wherein sajyd staagtsragé dE\h@é STRLRE sRe b A& SiUaFreft pRAhAS values,

14 wherein said current set of parameter values is comprised of the most
15 recently requested parameter value of each parameter.
1 2. A system as in claim 1, wherein said sensor manager is configured to request a
2 parameter value for each parameter at least once within each timeframe.
1 3. A system as in claim 1, wherein said monitor system includes:
2 3) a predictor, configured to determine for at least a first device the interval
3 or intervals within which a parameter of said first device will be sensed.
1 4. A system as in claim 1, wherein said intervals are a function of a cycle of a periodic
2 clock.
1 5. A system as in claim 1, wherein said intervals are about 100 millisecond intervals and
2 said timeframe is about 1 second or less.
1 6. A system as in claim 1, wherein said devices include a plurality of batteries in series.
2 each battery having parameters that include:
3 1 a state of charge parameter; and
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2 paraneter and a current paraneter. 1 8. A systemas in claim1 wherein,
for one gjogpsfReof said devices, a corresponding slow 2 C;t@f}ﬂ (Q%ag)@r anet er

val ue is substantlally unchanged over a plurality of interval's™a sai d
sensor nmanager is gfn xﬁﬂ: 18RS "EI p fromrequesting said slow changing
4 paraneter value at each nt

erval  put does sel ecti vel y request said slow
changi ng 5 paraneter val ue at | east once prior to said slow changing

par,amet e val ye subst ant i al | 6 _changi n 9. As stemas in claiml
Wher ei n lrs7a| d ée ST i Flm QISWQFG‘HHS &’g"f’% etS"e’c"é %aﬁpmeof
whizch i nt er vapgrafieter @86 b carreatlieim&ér. sai d par anet er val ues should be 3
requested. 1 10. A systemas in claim9 wherein said determnation is mde
as a function of a prediction 2 of the rate of change of the paraneter
values of saigd i r S n_claim@9
wher ei n said pr%g?@teiﬁsoiﬁ C|k{s:h(illrna§ érg{sn \5&{‘ (lSJJ!%C i %%r]e(]:ﬁf glrc:gsgl °°"f%°d}dgf$e%18?'

valzue data. I1clizhging myaheen vdud is snbsnaxmaHy \nhelfaagfd smrd phmalityost iies¥aands
cogflgured to_deternine sai interval s as a_function

sai d rat es*Bf STHAhGBTASET 1%‘:0“33’%%&%%%1“??"& F%ﬂ“ﬁ?t N2 3R 4o changings et of
dew ces i ncl upaameics vhlik |aﬁéacﬁ$ﬂtbﬁ@§bﬁﬁiﬂe§‘9el@étweg' fegast sa3@ Sowlimakiny! ar
paraneters. 1 14. A systemas in claim1l wherein each sensor has an address

wi Bhi n t he syB#ramgter yalug at Jzastionee prierstorsaidhew shanging parameter valive sutistanyisliy m
cogpri sing: Z.fin.goSet of batteries, each battery having one or nore
vari abl e paranet §r§ 3 including a tenperature paraneter, a voltage
paraneter, and a current 4 paraneter; [I1IELEELEEE o~~~ 10HEEEEETTTI
S IIIII 570 5 B. a set of sensors coupled to each

01/35365 PCT/ 4
devi ce a%g coftrP Pt 1p slaln C%@ ereig-SpId SENINT TRAnAZEY s Cg ¢tk 4 h each of
sapd par amet edderaiifatfon e vauéie thidroald @neaataesuasef 3F UAd parafletn 3h1ues 9:[5&1%@8& ative
of each.of said paraneter val ues; and C. a nonitor systemcoupled to said
sef of sensor¥d8FEdonfi gured to recei ve said 9 value signals and derive
therefromand store said paraneter values, said nonitor 10 system

i ncl.udi ng:
1 10. A system as in claim 9 wherein said determination is made as a function of a prediction
2 of the rate of change of the parameter values of said subset of parameter values.
1 11. A system as in claim 9 wherein said prediction is made as a function of historical
2 parameter value data.
1 12. A system as in claim 9 wherein said monitor system is configured to determine said
2 timeframe and said intervals as a function of said rates of change.
1 13. A system as in claim 1 wherein said set of devices includes dissimilar devices having at
2 least some dissimilar parameters.
1 14. A system as in claim 1 wherein each sensor has an address within the system.
1 15. A time constrained sensor data retrieval system comprising:
2 A. a set of batteries, each battery having one or more variable parameters,
3 including a temperature parameter, a voltage parameter, and a current
4 parameter;

//II/II///II//IIII///I/I///II/



11 1) a sensor manager configured to selectively request said paraneter
values 12 fromsaid sensors at at |east one of a plurality of intervals
within a W®wmi3sssrane, at | east sone requests bei ng gener aPEB/USA/415¥Unct i on
of a rate 14 of change of the corresponding paraneter value; and 15 2) a
st of age devi ceB-confa sgtipbsensers spapled tp eash deyvice and eonfigyenddpsense aparyaeer 16
whegein said curre , ' ri

recgently updat ed pg’rrzl g%ngs%ogﬁa\%ggg%&%%csﬁl%&ﬁéfégmfgﬁﬁ%érgaeférlg%er a‘?;ev%lgx d
change of said tenpségnal repeespitativeeoforach of said patahneter avalb®s;amdr espondi ng
tenperature paganeter value is su anti.al |y .unchanged ouer at _20. | east
oneb s nerval | dd o o aneRRugE if sroht SARGF P hoBlEre] ' reEaRRE (o
21 gaid tenperat ur gaRR'sigiRisind\Rtive tHePéfrdth ah® ddte Qe pirdinetey ahluvd, shidinGriiog
timeframe. 1 16. A nethod of tinme constrained sensor data retrieval in a
sydtem i ncl udi ng a s¥¥emdpclndiagyi ces, each device having one or nore
vagjabl e paranet er ) COURefthraedtonfiburtd 16 Biiively 10GIe! Mhid PhdRRP IR0
are coupled to a nonhitor system cgnflgu’e to store’an 4 request

paranet er val ues corr esfromlsaid semsossaitcit Eastaonetod aplursbiiycofiipteinads wishiprai si ng:

5 A determning a tinefrane co ised of a plurality of .intervals; .6 B
det2rnining a rate of cﬁ‘éﬁlfg(%"&r g‘é&eﬂ SB&‘F&WS‘F%%[?&?{“?{C&“? E@%"Pi% rate
paiamet er val ues from syfdhsfpeodife érredpordedsparaneepalégiandi ntervals, at 8
| east some requests being generated as a function of said paraneter val ue

rates 9 of change; Zind BOIRgARMe srgliguied 4p sigres ot of CETPRGIRAPAPTYARCE
vajges with said requestad i aihien s of fdrkifser VAIRLAL Bomhised 8t the Roses o

of “"paranet er values is conprise recently Stored paraneter
vakwe of each paranet er recenfly upddted parhinetdr whlue bficachp@ramedter, ei n sai d

requesting in element C includes requesting a . 2 paraneter value for each
patneter at |east ‘%P?E‘En\ﬁrf“i‘?i‘%cmq#iswgftflg'ﬁg?mﬁgwe?f 5 S“\?ﬁ)ﬂ&i)a35365
PCT4US00/ 41570 1 1@rredpomditpitbiaferafure parhimettf vilué iswibsthmiallydinoliinged bver at
outputting said set of current parameter values to an_applicatjion system 1

] L y
1920The nethod of deast arelgteryi and spidsansgr manasey abgaias Brog TegHestipg An ypdage to
cygle of a periodi Gigefnp&atire parameter value for at least one interval within said timeframe.

1 16. A method of time constrained ‘sensor data retrieval in a system including a set of -

2 devices, each device having one or more variable parameters, coupled to a set of

3 sensors, wherein said sensors are coupled to a monitor system configured to store and

4 request parameter values corresponding to said parameters, said method comprising:

5 A. determining a timeframe comprised of a plurality of intervals;

6 B. determining a rate of change of each parameter value;

7 C. requesting parameter values from said sensors at at least one of said intervals, at

8 least some requests being generated as a function of said parameter value rates

9 of change; and
10 D. updating a stored set of current parameter values with said requested parameter
11 values, wherein said current set of parameter values is comprised of the most
12 recently stored parameter value of each parameter.

1 17.  The method of claim 16, wherein said requesting in element C includes requesting a

2 parameter value for each parameter at least once within each timeframe.

S



1 20. The nmethod of claim 16, wherein said intervals are about 100

mllisec ' grvals and 2 said tinmeframe is about 1 Se%’llqn s. 1
21. The %&ek?ﬂié%go claim 16, wherein said devices include a p u%lf‘tl!l y of
batteriesgin rie ach batter vi ng paraneters that include: 3 1) a
stdte of ?%‘harg eH’ﬁﬁ?ﬂ'@%&fﬁmgﬁdﬁnhﬂz‘%‘cfﬁg%merature paraneter. 1 22. The

metzhod of cl aEm 2lgutpleingisfid3et Gt reht pdramerer oilussiothntapplicdtivh\systepar anet er
is such 2 that a corresponding tenperature paraneter value is
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acconplished as a function of historical 2 paraneter value data. 1 27. The
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3 1) a state of charge parameter; and
4 2) a temperature parameter.
1 22.  The method of claim 21, wherein a rate of change of said temperature parameter is such
2 that a corresponding temperature parameter value is substantially unchanged over at
3 : least one interval and said sensor manager abstains from requesting an update to said
4 temperature parameter value for at least one interval within said timeframe.
1 23.  The method of claim 21, wherein said state of charge parameter includes a voltage
2 _ parameter and a current parameter.
1 24, The method of claim 16, wherein said monitor system is configured to accomplish, in
2 element B, at least a subset of said determining of said rates of changes.
1 25.  The method of claim 14, wherein element B includes predicting at least a subset of said
2 rates of changes, and wherein said determining is made as a function of said
3 predictions.
1 26.  The method of claim 25, wherein predicting is accomplished as a function of historical
2 parameter value data.
1 27.  The method of claim 16, wherein in element A said monitor system is configured to
2 accomplish said determining of said timeframe and said intervals.
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