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WD 2008/ 045276 PCT/ US2007/ 021296 DYNAM C MEDI CAL
OBJECT | NFORMATI ON BASE Field of the Invention [001]
WORIS/0#3d7ent i on rel ates generally to nethods, BePASHI07E21296
and systens for the 5 conmmunication of informtion
anong apyNKRIICIMEDICN! OBTECT BARORMASION BASE
specifically to a dynamc ned|cal obj ect information
base for interoperability of devices and systens.
Background of the Invention 10 [002] Varied conputing
environnments may exi ffeidbf fhe\aoidetondi f ferent
requi renents for acquisition, conmunication and
storage of data depending on particular requirenents
[001] of spedhisiigvengon :mtés@aserall}nopwhcbctsudmmusané spompUbt the

enviro ui.siti and )
commERHIh YAt BRI TS RO S i v P agd specifily o
dynanfl€hledic1ioB8t infdHnh A6 PRE €or ihRR pefBli) SEIBRES A sy BRY

conmputing environnments may change and evol ve over

time. An 15 illustrative exanple of a conputing

environnent that requires the acquisition and

conmuni cat i on of | arBeckgsbumdeof duednventicat i es of dat a

definitions with requirenents that change and evol ve

over time may be a health care conputing environnent.
[OOZ]Qher exa | es in other ields also . re the . ‘

acqui si'f1'0 (ﬁﬂ%m@%ﬁWﬁﬁpggPﬁdﬂﬂﬁ?mfgpaga P rfyreements tor
acquisidhi @lnhBenibftiodaha sto@la%fe londLch GE‘&:an t@)nr[ﬁﬂiéhfa?f%ﬂffrénédﬂ@&f specific

change and evol ve over tine. 20 03] For exanple, a
situatippsa|Ip pasigylar, eomp ethlgﬂr@rﬁwwnm mepaRpqiiscdcgulisitign and
comm\lmﬁlaﬁtﬁ)tnyofq;r% E@qdmﬂéﬁe{?r Fa¢, a0 é&%l ﬁll:tﬁenq}o\{e &

process ySI1 0l 0glI Ca data and communi cate’t

requirgrhyss of mgty&a;lmpﬁhﬂhgem@nﬁueﬂetrmrdhang'Ehﬁd phylsd Gled gmaalzm
dat a n%% G%Iude subsets of gg¥5|olo cal . data
%O

lustragie, g PRUNEE SPHINESPT BHE repgiresdhatrgpisinca ghdet s
comeﬁxchYl%sz{rg’(g{f&@ﬂneéjﬁfdamH?{%s lopQh ekl definiAS AN itH @gﬁrements that change
respiration rate, blood pressure, and man
and evolyisueistin man e k b coed coaugng EMOB@em dDzbat e)@l@ple@ @sother
fields gn[%%re Lrl}.l?e tgng\?}clz ogsstl ¢ éng%r xenfr%uYnE)c%gon of I‘?ugg COI’] S 6%4] el eFes of data
de&ﬂ@ﬂﬁN&&&&Mﬁ&ﬂmﬁﬁﬂ&ﬁkhﬁ@kaﬁdSﬂﬂ&ﬂ&m@ﬁm@hySIOloglca
data. The particul ar subset of physiological data may
be unlﬁge to @ ggg;ﬁ of one ar nore nedical. devices.
[003] There hBYSaMmels> bR BFEPMRHIBREMEOAMERTPHICFYde a variety of
memcﬁm&ﬁnggncpmg's@ oGl Rhat ‘B%c@ss‘éﬂﬁ?&lol@%@al @589@13 % uméate the
each ne or nore nedi I ces. 04]
phySIOngecabma ya 2 otteak thnmphy@Jalogetema@ema}mmcladc/s@sdteof physiological
erfor

cut oo B Bl S EireBe Bl SUReGD Sty BB agafiede
heart Ld&; ﬁsﬁlﬁ&bn trzh@ bl&o&&s@@@%%%tﬁ&ﬁ&%&m%mgg@l data. The

medi cal device or ot her machi ne processes and
medicel slgriaitireatiaduderens caarargPsT of sedvasst enghhe madical dtivises and

sofnva%?glg Q Ecﬁﬂigu%g\f{)] ggéa e gl’l 3 %a%gﬁp&%gét of Bg%lotl&?cﬁalﬁ'f‘ ei*he

set S0
particular subset of phy51olog1cal data may be unique to a group of one or more medical devices.

There may also be an overlap between particular subsets of phystological data that are processed

by each group of one or more medical devices.

[004] The design of each medical device, or any other machine performing health

assessment, is dependent upon the particular subset or subsets of physiological data that the
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data or clinical outcones that the nedical device
processes and comuni cates. [005] El ectronic nedica

WQgeBOAR7enconpass devi ces and ot her clinical RABWSEYFE21296
5 bases. Therefore, they nust be capable of taking on

medichlRvicé 84 dtheOthachiddi 3B YseR B@PEd M Bunitditse rﬂ)ﬁ%élé‘t?@f th@B6ktware
conpl ex systens continually evolving. As nedica

residingpsyihe &gélcelleﬂép'éﬁsls elﬁeﬁ@ead@t @h@m @»wulpaqt otrrorasateefi physielogical
Glice Thiy s |nclude
data °gfr}§‘éﬁq§ ‘3‘5‘3“%5% tur elale%lcal c(ii SY/ICCC §’ C%'f%es afid Fpmadinic tFs‘nl cal
analysis. It is inportant that a nmethod for defining
[005] and coffiadtrbaia niedgalpdea@bncoiiph @rdedicésondioshed xligas kibwledge
nd flexjble. This is true of any other evoIV|ng or

bases. Jdhagsfarpgheyomei e cehisl tignsm) thagrais plashishly adaptif interpretive,
and C&I%IB! §t'e1tn¥ CI)IQ(HR]QH / &OR;%%I RQRC@JCQ%BQIQH& ?ééggrﬁr{ﬁergg echanges mn

other ° conpl ex systens,” a substanti al
how rrreéqmeraed rmandmdlqgacgms: anen#@ﬁema Atus amﬂhdﬂfaplﬂytswlcrgy cshiteddiy elevices as

at t I I d/
v IR PERLL 55, SO O 223 V0L S B S O i

inforn@@8h @extdnSBleQAE AkxiBIR AT KIRs Mu@iof ah rﬁeﬁ&ﬁtvw%r& allsptiAgt h
cost and | abor intensive. 15 Additional substanti al

envirogfepy t may be required when the software is devel oped
to execute on a plurality of interoperating devices,
with t k Y

10061 3 or " et 8 o BB LER i REURL A 0 B KLU o

complth@mtebe 1 edpstanied effort ape bateuoesd rmudesigh) itphuiraeis xﬁﬁmtam

data characterized by distinct datg types and . .
softwiig UGL1eALER QA TERICHIct POSIORSIIAR VAP PG sy data. Over
time deé leQ)rbl% deSiGM I FnBRmMENR hilBeafEhR sofelfik YW G CJ_;JP gm@laﬁ@r intensive.

pes and associ ated data definitions, may be
Addltlsmi elstantial eéfiopamgay beerrelqined [when dhveeso fisiaregis d&s:bzpteam ¢xgkute on a

59, be r. the data i ncl.ud
ploatfy Wiy e 80t OB PPl B SR P g S o
partlcuizlrfsfl&fe&rﬁf idatae The esfind4re nﬁ?%&lﬂ)etr@?&ﬂﬂ té Sfiérate @Hen&l@ple subsets of
argeted clinical use or_ |evel user. [007] Software

data Cl?”é‘l‘qt%{’&F‘I’ Px §Histey dpfa tepes fr}dcaéﬁoqmﬁedad%¢qﬁ@tty>n®f Sbisiapg] effort may
also béﬁ&guﬁeﬁi WL {h%l'daar ¥lu8ﬁlgttll1ec ta typ& arﬁﬁg.ysl a(@g dgg%gﬁlﬁhgns may be

[th care. Thefefore tial orts are
subject @qthlanmnMEolee st ttvveer &zbs%ndmé&)atrw aljodie rekpitirad wihietei the data,
th care enV|roHnent SnG(}&.rella | e software

inclod g bR 5 R RBAT PG sh PP chif e nex

due tol ti¥g@ed ElirBcalMideldr veNMdfdis®ly adequate heal th care and may
harm or even kill health care patients. [008] Needs

exi st for inproved comruni cati ons protocols for
[007] acqui sPefirwie aabilig srambsicaitiedl s eiriedaaf ficldathwes isrpapreiady kritical

t f
I T R "
operat20OQ@m0HEAVithiPChe AIS2A 8 DR Bént. SucknEiryliable sbft@are interoperability

... Invention [ 009 nbodi nents of the present invention
withing fegleh %ﬁ%ivgpn%ﬁ% - HoBIS ?fHI?rBP"d“’é\i‘éF%Ffeheﬁlé‘hW%Fnd may
}mnn(hngﬂdhﬁm@ﬁgk§ﬁqg@eggsadvantages of the prior art by

provi di ng et ho

[008] Needs exist for improved communications protocols for acquisition and
communication of data between network elements. Needs also exist for methods for

interoperability of devices and systems.
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apparatus and systens for interoperability of devices
and communi cation systens. 5 [0010] Certain

WeaWBdiHEnt s of the invention acconplish this B§GT/US2007/021296
providing nmethods including initiating a
communi cation |ink syhida@ Jte&MHVEnHENI CE, receiving
standard device data fromthe network device

conprising a global unique identifier, and requesting

[009] & sel f EG@@ém@t&@ thelptesend nrtylemmaﬂoyvefspmm# He meblwos knd/or

overcogrrge n%ggys ef\;mg :d)x%g%gcks Gnd SJS%Z‘V? :tgge;(o n|etgﬁrg)%télg b‘% @cr:%xl %{? ethods,

appara[ﬁliﬁh(ﬁdIs?ﬁfcﬂi@fo@ﬁnthb?erﬁl&ﬁ@@ﬂ {deviteé @AY cOMmMTB adidiClytefs.
receiving the self-describing data dictionary from

t he network device in response to the request by
[0010)ng¢ chi FEttah émgpélaﬂgpts A Hrsggeentiga acsomnakish this by prowdingeepthods

mcludﬁﬁgrlﬁhpcﬂl qfco %ﬁ&hgn q%&[th Q'nggv ?@Hﬁn&l &:E Et){n(ﬁlg&j device data

CeSSI the cached version o sel scri

from tdana\vmlcdqvme amynpandg @glohalamque mnﬂctrngadmeqm:nngoa‘ self- descnbmg
escribin ta d|ct|o %ase on_a. storage .

s afrng RGP ThET ARG YA e 8 ey dictipgary comprises
one ofdgsed i R@nidaha di ctionary. The self descri bi ng data
dictionary may be used to further conmmunicate Wth

t he network device. The self- descrlblnatdapa -
[0011] 4 ct i okEbpdimeantsrf th%msqnémvrﬁmcelrrm}emdd wedivipgthetself-describing

I b n i-onar
data dﬁngélryxg)f égﬁi‘%% F&gogw(?evgcg ruli f‘]eg}'? eéhC g?q’uggstgggndﬁchm t% éole)al
uniquedidtgtifdeivithiatchahias vedaeneif thet del- dseimbﬂfgeﬁmrdl&nongry dad accessing the

i ctionary |ncludes aljnk table
cached YRR MR iSﬂégﬁsan et ekogerT e Posommaouting fgmber of a self
descnglﬂghﬁa d%goiagpa%lbawg bt@@l%t: Seie 5r|1§e Hft&ﬁ@c&‘hd'a@éé@s‘ﬁ{g' @B self-

may i nclude a conputer-readabl e nmedium carrying one

descrikipg dase élcs@me nEesselifdesanibing data dietionhymaydistused toi fngher
ei ween ne e e 1,Ces
comm V\ﬁn;ﬂg \V.ltﬁ% r UC orkg(nc%,x 1c&lh'£ﬁe s(:)e)l(fO c!;:es%rl axgodatao%l\gnaogflry may beuséd to

interpgt &Gﬁ&&ﬂf the ne@idsleddvive. TOB eelDdestisify P4t ARESB mbhPalédinkide 2
t the steps of. receiving a data dictionary

string @gkﬁ@%ﬁmﬂiﬁg tq ghedatalefipisipRs aéwleéhwr@ﬁwbmeda&a@auonary
furme%elhamm thisle Q&Eésg éB%@dﬂ?Méfﬁﬁu&@%ﬁd SIRg tabreand

wherein the lonary conprises one“or nore
dat a deflnltlons speC|f|c to the network device and a
[0012]gl obal Em’q)qu,entscte‘mhé pieemmt fnyentidremmeinvloddka denpuwe;readable medium
gork dev accessi

th th
carrying % 5F MRt SOUAICE BOPTACET O T BRI ST i ot e one o

more X 6RGlel-10&, Which ME&httﬂﬂlsf\ffKHH éx@&téiﬂf)}aone&ﬁ%rg bf’ﬁeis@rst &ﬁse the
dat a dlctlonary, and processing the information.

one o1MgrE PFOTHBEAPIFRHY 8Uiohe s @ff eselring p e siqtgnarimgrresponding to a
L& &

netwofé{k%t %&g ngr@{%l?lt %E{a %Eec}(ltarlﬂg s n(r&?fgzr)ﬁr}gﬁeglﬁg d%age}?egtﬁ and wherem the
data diosrerdatneprées o drinoss dma;deﬁﬁnsmsaspdcaﬁdto tBe Wwork dev1ce and a

I bl2008/045 6 .PCI/ US20 7/021296 definitions regul ated
global i WEBETER foF e FRNRY: (ViAo Mo BE BV B BeNPEfevice, accessing
the on& bPFRGEdAdin®RInk @Ghl @R 4ot dlc,(zl%flﬁt?l etxtrg&& ih B Hon! fFom the data

enbodi nent s of th;mﬁresent i nventi on th devi ce data
accordisigetetthq datmdigtidnaryl Xdd progessipp Itheednfogmeigem ce by an
application generator. Enbodi nents of the present

[0013]I NVeNnt £ o8%¥ents of the present invention may include applying attributes from the

data dictionary to the extracted information. The one or more data definitions may be standard
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5 include serializing and deserializing byte streans
of information wherein the serialization provides a
W@ 3908t043276 pr ot ocol bri dge between binary and 1PCRUS2007/021296
networ k devi ces and/or serializing and deserializing
definidldi¥lregiii@EEy N Jthﬁlaﬁﬁsrettﬁllg&%\_trﬁzQﬁorpicQé/slsgﬁ§oﬁ sRithdelin b Rollection of
protocol bridge between inary and XM. networ k
definigengj ces. [0015] The data dictionary may be created
froma device data sheet converted to binary 10 form
o014 90201 EERGSTERL 3 BE RARHETER SRLLRN MR e o
compitsdisdireaby Agappllitdtion goedror. KE@BYdif@nts o hel pr&dehtiGldn@iBE may
. execyting a nethod including providing a. o
includg sgeliring s SHeiEPS BUF SBFrms é%fpﬂem?ﬁu%&rew ghe serialization
prov1c%§(§ ‘I";ngltﬂglrl %gontgccg %%Eelﬁb\oeﬁgeeg; Hitﬁé}aw t e%ﬁﬁ\ﬂ?ﬁl L. ﬁgﬁt?\?%é( 6095k /ot serializing
and desemaiing AL ohensirt the sdralidfion ptavidek a deilt-io@rotbed dirndgalgetaeen
bi acé , edg;negt.fron1the networ k devi ce, requesting a
nary aof ps My REOrbAeyicedat a di cti onary conpri sing one or
nore data definitions, receiving the self-describing
[0o015)dat a diT&t HeaRaAlYondtPEA) boerehio@ FORIMURIC WniaQRed? LORRERY to binary
on the host conputer with the self- describing data
form-dictionary, receiving data fromthe network device
t hrough the comuni cation protocol on the host
onput ' t cordi. - -
0016 ¢ Speanesh R Blep o R SELLAYR ikl Eofilfing
instructiont faramynumytiiewsh @ hehodindaticeathk desatt tivhs sedcaditi@dmethod

) fromthe grou consi sting, of the network deyice, the
includjngipSovitiie SR PYPEHORRIAIAT! ot e RUTRYES (ShE b sees of

messaddd®erildh thtidst LAY MMBY eREd: K dEvice, HiRRb coinfHRation with the
rdentifier unique to the data received fromthe
netwopfedanire keersungen zatowladgedicopbipmahdesivosk diaice, rsqetingreetf-
descr GG Aol oS B E has  ER 8 R S0 B G PR s cribing
data diRébmdy, updRinigtie &mlymbﬁcat@h@&bfdl% thé hbut aorhi)lﬁ&a&ﬁh &He self-
classifjcation schene. The hierarchal classification
descriipg €tfg diptgnaryriedetying g frora thq rapuprk devise Hpieeh) 1By epmapgication
protoc%l Blli]Me%&s@é@xhpum,e{rﬂw}oéeggn%{h% %tatala@é/o@!imgﬁ; ih@ %ﬁe @1‘ In\épeedata
of data, wherein the secohd |evel defrnes a type of
definigapisi on, and wherein the third | evel defines an object
of the action. The one or nore data dictionaries my
i ncl ude, infornmation specifig to the data, The 30
017 gy Tt BB RN aRBBE ks kP vt Ty e
consistihd&f thaBk®ogloddvideatht NgkeirnRt, h RBrAPREnQla, AT @&miflddtdns thereof. The
definitions wherein the self-describing data

data digpenarymay {pckide ¢ Blobalusifye iidcag fier wpquie g theadgagreceived from the

i i T o
o PSS 314 DR o oL LB o T S AT BB g oy
dictionAfy. 208 05T FiesRAGT 14BREAThORAL 96mpkat andt onest biknigsicé oay be

. di.spl ay, .usi scal.e, units, a lin ble and gn
chssitgp S0 PhissieeBl FeTioti sehou crbopiral ﬁﬁf}ﬁwopé FRFe8?y
includ8 h &RA kel 7 8doftiledel bYPE $hiRl e PRV hPRINOKO Atk kil ¥aaeT f data,
The dynam cally defined data dictionaries naydlnc ude

whereipghe pesand s e dafands aiypeTHaceemmuhivhereinghe third level defines an object of

the action. The one or more data dictionaries may include information specific to the data. The
self-describing data dictionary may further include a link table correlating to the one or more
data definitions wherein the self-describing data dictionary further comprises a string table

correlating to the link table. The data may be displayed to a user after processing via linking the
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protocol nmay be backward conpatible with previous
versions of the dynam cally defined data 5
WQi2ea8{083%3¢ i es. The data nmy be nuneric or wavePEF¥S20p/821296

one or nore data dictionaries may be binary or 1XM.
data td §tEin@Br @ik plaPhsthgladcale Airkds | ORARIhINS 20BN 11Gs. CORPLS BBrelata
.. an application generator. [0018] Enbodinents of the
dictioggriessmay b¢ rpyermed Bandardizedrdatauyizes 2t may hodywimically defined. The
dynatrﬁé)apgﬁle’]fl %?tdla{z]l%i ti%gztlr\l"\é% 0, rEnectlu ervkrsdo%vih&)%%aneo@ elq%ecg)m\%&n?clagon

a nng e medi um and execut ed by one or rnore
protodoit 6@ b6 bickwhaticdontpatible pvib\Virekiog veFtond lof B dynarachiBdicbagdbdata
.. dictignaries with a hierarchal 10 classification .
dictionagigy nEherdsa Pat be BERHIS Livvigelrrni 8¢ opeomoredagedigripgaries may be
. | a i | . i t . 1 .
binae S TR Pt e oo h I, o gt B L Plfitaion gencravor

defines a type of action, and wherein the third |evel
[0018]def i ne&Emdvdmignecef thé ptebant avkendm maemdiudga aethod of communicating

communij.cation regyest.fo a network device, receivin
bervwe G BR Py SHIEHES NEbRar sy PER g o b one of ore
procesls&@ Mdhfdirfgaﬁrbaiﬁingbﬁ@ OF MRtd QRhePNEh BERGRSSI With § BRrarchal
_response according to the one or nore cached data '
classifigptiqn sshem¢ tos dagompoiog 2 B sk srcandlevelhad ptlasidatel, wherein
' 0N fupthen include sendi request f.or
the el AR ARG, LB B Rk G RS L e £PEREacHBh anc
whereinahovdiidd lelel demeandolsjea eif wengtibd) 8erligy Deonfiftification request to a
%ﬂgjtionat.data di ctionari es, adging i nformatjon_from
netwop VIS eV iRt ESRRIYF f1PBNAF NEROEK BVt ORRIPag 1dephiiatione
infornfB8n,Ahd PRERssHit e Hispdis@Baok @Sy tdf BE BhY biPoRah ' difl®naries.
net wor k “devi ce and processing  the data via the
hi erarchal classification schene, and/or accessing
[0019]st andaFEmbgdinzengtetfithe pieenns iyastexh @@y fwpber inflede sending a request for
one of AEAGULERN 4RA S ALOLIRL B el d D8NG MR AR G8 0808 more
no suppor% sel -8escr|p con- and Cthe nierarehar
additiotlabdagd ditG@iaties) addifeintorm20602 8bmlihebse sBofeidaitidhst data dictionaries
) devi ce data sheet that may be input into an .
into the(QRF iOF MOroTRta gleHenaaies receigiaiantitip Shegtety pré deyieswskprocessing
the da{anymt: R, DRLY clhﬂﬁl‘c!ﬂ% s@hgﬁ?tt,, QQ(@/ (ﬁtagcre?s% darfla P @Jﬁgitions based
medi um and executed by one or nore prdtessors
upon thpalentdfiaagomodermtatiog if thé oetvath devicenlophmdtheppi2Gsetfntesa@iption and
the hidTRLE dﬁt%.defin'tions are needed in a software
¢ higggrehal dlasstfication PHEi nf or mati on on whether one or nore
string tables are needed in a software project,
[0020]accept Usds iiaf gédwedte ©bewide dNEINBEthat R HRMingWkirRo hih Bplication
tables are needed in a software project, creating one
generagpr. Egphodpmenis ok prasert] iepen maringlide p meghpst ssetedip pRngible

diufletnd ekt g, ' les. il abl
e 8 LD 005 L DRl 0,50
one orgne@tded defthigens arenfpdded nga §dfevapnprofct, poteptigy i@ fir@dtdr dbreghether

with an quapplicgt%on ggnerator, and ou&g ttin h
one of UG HRRIANGUI T BCHUE ¥ PO RO HnpiCTR Hig. 1 Pefpzipp on whether
one orEHHRUnRRIMES 2R ndeB&I RRBSARhrel JRYBAL LBRindRYe bHbRLSles selected from
include incorporating the resultant Source code into
the graupseonsisitngeof detralebpitiers, swing thbkss, linkrtdd¢si ang cnmbindtiens thereof,
ot DN 19 5 SRR AR P RO SRS
applicdtidu $ei@at®X asd bOgubidp desdRidtRblicOB&del fforf iR BmpilHgr €
addi tional data definitions are needed. The one or

nor e d%t definitjons, one or nore
m

[0021] odiments of the present invention may further include incorporating the

resultant source code into a software development product, creating new data definitions if one
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string tables and one or nore |ink tables may be XM
files. The one or nore string tables may be software
WQaus[0d3tent project specific. The one or nor ePET/HR2007/021296

tabl es may be software 5 devel opnent product specific.

or motd WRIdRIBAIUata RALIHEAS Ae dESdel] atnldﬂ)&sreﬁﬁig inéﬁh;?@z[ta eEditksiR ifone or
header wherein the header further conprisSes val ues

more fdgktiogal data defleitioge ere @nedﬂﬁld Tobj pe@ or wpregiaty dpfinitiPhs opper more

a def| ons r4 her. i nclude a
string a%le??g(g 81? : éor%n tabées &aygr\é\/lg tﬁtrl S ng £ Qf Qimiote s&nngh{libles may

be softwhiré Be&tklol Bﬂzhﬂp‘iﬁ]eat spyhal Tige drierde nidratisk abied fha§/ abkeéfrwdied
a string block_ and the string bl ock nay
develgppient Pr@gmtﬁa%c&f The ogle@zzaor@%%é? fingtinng rre-w ﬁerﬁ@ pickile gtheader
whereinrmg H&t.ajdgpfu%yr éowrgcdsevaﬂlemmg I‘F@J oﬁ(ﬁ-‘}an afld gb apéo% The one
medi um and executed one or re pr 0Gesso
or mogpetaer an@narrﬁlﬁﬁat}dr mtcludaam KMIr am &cilsvi e on(dair mcsh &eihg tables

oy S D S 28, SRR 98 S RS L o o

be null@tiiphicaons in an 1Z M. formatted device data sheet,
corrpiling the one or nore data definitions in the SM.
formatted device data sheet with an application

[0022]yener aﬁmbOd@Eﬂ“Eﬁﬁ fithypreseng iny elﬂﬁ%’em@b‘ééudf[ 4)@2@}301 stored in a tangible

medlugir%l%qzée C : e onetolil ?no[%{ P o%@ss %)/rggrzetnlerggn%a ata %ctt.lohnea%}hfrom a device
data sledet mnlgdhgbfee dirh: dr meorel ﬁhfth @leﬁrdﬂd)r& fshﬁq:teaﬁﬂ @fd}fct collecting the

cr eat i nk tahle mpiling the [ink table
one onnety Héleg‘f“PPﬁigmta&Btl\éLg "l“ﬁg derdcs WaetacypRiliqg the one or more
data deQQt%H i SO Rina fr ERH MR Rl 2 AHYR NERSR S pplRAHon enerator, outputting
nmbodi nents of the invention are set fg?th 2% or
sourcm@par ent from consideration of the follow ng detail ed
description, draw ngs and cI ai ns. l\/br eover, it is to
00250, RT3 00l e P8 Qi TR Pk e i
and c@)ﬁﬂ]ﬁl’@ thé yrriag ehblentiendhe dietice &ft@kheét&mfdwéﬁ di?@{tmg)i Iﬁhla bl 2d
thout limting the scope of the invention as
Compllﬂl%a'ihﬁé‘ak tafe; vith éwgﬁt%ﬁlddhe fifaceaiibags 25 [ 0025]
The acconpanying draw ngs, which are included to
[00241PT ovi dﬁdém&fﬂﬂfé&ﬁfres HJ\Q%%&% Qb Rhimdi€of lﬂgﬁ%h% A0Ckt forth
are incorporated in and Constitute a part of
or appspetfr@m@amldmauom ¢flths forllawwgpiesﬂef deeghpewbo@hawmgs sncbcﬂalms
nt| nan W th the det aj
Moredy€ jof ftin 08B0 AR BSRIEE sdbeddlad NGl B frdmsptionand the
followlrig fhﬂéd)ﬂbscﬂl[fhohhee Q{eaiﬁﬂaﬂ)gzﬁ)d ihRe2&l to ’ﬂr&ldelﬁrtﬁmmﬁﬁhon without
aptive communi cations framework for conplex systens.
hfmﬂngehe[%em?f the @ven®nstsslEmstanagenent of conpl ex
comuni cations systens. 6 WO 2008/ 045276 _
PCT/ US2007/ OZlZQﬁlefmggg%ti(FA thh'ecl:)ritlr? an overvi ew of
t he conmuni cati ons protocol of the préesent invention.
[0029] FIG 1D is a block diagramillustrating various
[0025]net wor Khehtapmptayidgobravieds, wihidhiare included to provide a further

understanding of the invention and are incorporated in and constitute a part of this specification,
lustrate preferred embodiments of the invention and together with the detailed description

serve to explain the principles of the invention. In the drawings:
[0026] FIG. 1A shows an adaptive communications framework for complex systems.

[0027] FIG. 1B shows management of complex communications systems.



health care or nedical information system 5 [0030]
FIG 2 is a block diagramillustrating a
WO HI8O4¥A¢ at i on of internal software conponenPST/A{Y0Z021296
conmuni cations protocol interface residing within a
[0028)vi t al ST@MABRN LK RFervR@VIGRe {OMNNicATds ?roh?&b%l ofthe present
_ server conputer as showin FIG 1D. [0031] FIG 3 is a
mventgingck di agrans illustrating sending information froma
network el enment through the conmunications interface.
[0029];[0 [ OO??(]} i1 ?a blioéksdi%r%u-‘ %%tr%nggrraﬁ&ﬁs r{et\l}r&ﬁtefeg{:ehﬁgocat within
eceiving informatio roma nétwor el ement throug
healthichee o¢ omadical 10ftrinatien dysesr f ace. [ 0033] FI GS. 5A -
show vari ous aspects of standard famly taxonony.

0034] . - 6E show vari ous aspects of franmework
[0030F 2y | yFE}%‘ﬁGS&HCk e ylupeagas 3 yoRreShEahalint givare
compERABGHE a RbmANMRATSnsf RBIoLH iﬁ@mq@rs\m@%@im&% vital sign measuring
~dictionaries. [0036] FIGS. 8A - 8L show vari ous
device ¥ M) sindfr hostrarabiventdnpmtafas fess agdés. 481 ng t he
comruni cati on protocol taxonony. [0037] FIGS. 9A - 9G
show vafi ous cts of .processing serdalized nessage
003115 00", ' B1G 23 p BREF ool BERRS P oB Sy M RS R RRANSA
elemedtGhronplo evdhinduiicalisieiatesfaed an appl i cati on gener at or
creating prograns. Detail ed Description of the
| nvent j 0039] . Sone enpodi nents of the invention are
00321y s cus ERG 415 0 RAek e per G e TEC YR INfPrEatie SR Beetyprk
eleme&m%mtc%nﬂ%}fﬁaﬁoﬁgiﬁ&%&eda it should be understood
that this is done for 25 illustration purposes only. A
person _skilled in the relevant art will recognize that
[0033]ot her FEohpdnelit shownrienrdspenty eft standstdrfamily e x ooy
wi thout parting fromthe spirit and scope of the
I nvent j 'S [ 7 1296 040]
0 L RS S e ARt PRSP ey S Ao
i ndustry. The paradigmshift depicted may be a trend
[0035) owar dBIGS. Gdst Birsliovovarman sypers ofldinaeic fapde kaxofiomy and
dicti sel f-guided healthcare. This new frontier may |ikely
cuonE&ire interoperability and seanl ess comuni cati ons.
The Internet and other technol ogy have provided a
[0036]TeC hanFRDS. f3ar - SedHowdttiderhspead healiRa MIES EnBelob SRSy the
may 5 becone nore active in their own health
commpgiiparsprocol THiogomMas gi ven rise to a new concept, a
personal health record (PHR) 17. [0041] The PHR 17 may

[0037]@5 an PGS WMoY S KRS VU efbu@bhis RERLE P AbRE TR JROAIEH,

architectural structures.

[0038] FIGS. 10A - 10E show various aspects of an application generator creating

programs.
Detailed Description of the Invention

[0039] Some embodiments of the invention are discussed in detail below. While specific
examples of embodiments may be discussed, it should be undetstood that this is done for
llustration purposes only. A person skilled in the relevant art will recognize that other
components and configurations may be used without parting from the spirit and scope of the

invention.
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patient. Health, lifestyle, and di sease nanagenent nay
becone an inportant nmethod to inprove quality of life
WQasdice costly hospital stays, potential hBEMUS2007/021296
and/ or death. The system 11 of 10 FIG 1A shows a
[0040E0t ent Fab. fAllRtRedieRhb 6N 8eraBY nkARIEMus@P BV HeNESH shift
current trends. A consuner nmarket 13 may incl ude
deplctﬁg@lar hg/a FfF‘ﬁféWFd?S‘ @itomgept erasemestisiyki mpdeldf sblégyded healthcare.
This ne\%tf\,\%uer ma ﬁf_kely durlrséemtefo%aragﬁ\g}?aé@t y ez%:-égl%meu%ngcﬂa ons The internet

and otﬂtﬁt@&ﬁﬁlogﬁhﬂx&(}ﬁﬂﬁﬂ&d a MachafRAl foh sedtiitdddi IQB]HQEJ!’&:&M&@J patients may
nodi fi cati.on prograns. The consunmer market 13
becomgippte agived ey el mentasesat orhis kassiven it LR eaRsEPt, 2
Pemo&ﬁméﬁLr&%Hpgﬁhgqgtlons may be self 15 initiated or
prescri bed heal t hcare professional in cases where
di sease managenent and nonitoring are required. A
[0041]pr of esghoﬁhﬂR I‘Janagbwelelc&orMyecmd oflseabh ndadntatioa menaged by a
. ! @ggr of an indiV|€uaI or fan1¥X gld
patienp i i RG A ese G and s PO OPHES S B ipPEHY pigghod to improve
uality BN ATEREuce @bstlyNR s pitdl ki sdp@tbnil PHR hd/6i Q8L | Theasdé@n 1 of
d t hrough a nDbl|g he%lth gsgﬁstant 39. {0042] y
FIG. i nshems perosamiinl frgprerbgpltberabenyironmertas stidereed by cupent Peis. A
ovi r_ser based
consu&erS rtn;e[{l%gt ﬁhﬁ J]]%CIH?%/ llg]eatelﬁ léthtgeJS){él >yt eésec(?nv Iclgme% gév %Ofl%networks 35,
and sei’fégmded ea 33 edhs yatsefibr mamkyt imCludier ﬁtl&@t&lﬁf@stﬂaﬂﬁg@mﬁht disease
Slt at'on managenment 23, decision support 25, and
managieg]ﬁm g,n efrcapen Elfthv\lﬁrtr?o P?%P{Oﬂﬁlnﬁ7 he consumer market 13
qpphcit[&)tr@ ﬁg?%E ABinkih¥edRYeh AT frhi @é&u&gmyﬂl%@%td imcaﬁggs may be self-
aggregation of the information in a ?
mltlatddmrtph@pangﬂrhytm l‘@a}alhqatewrgfessﬂrgml m3$§es Wsteeh@aseama‘hagement and
ogucts suqh as. hones .an Ilfestg
momtcanr{% aéee rsqull_ﬁc £ grcﬁesaxloP%] carﬁaw?r ]t5 r{g% ac&%ﬁﬁ l’b lﬁ re PREtNEr Or manager
of an lhmmmpﬂ [Fahily PHIY. Mehaiyo4ed wersrmmyqyl pREE8E §pPSrt BbH Bk BRnagement
he nedi cal industry of these industries are

of the mww.l t BHRIY dixsggin - "andéar tafmlgﬁﬂyn%le iheld apeeiangi3Ph

different technology lifecycles that are inconpatible
[0042]W' t h t ﬂﬁe&g&fd‘m&‘?&)& ehhBIEANGARR b HOY tﬁd Tﬂéqﬂiﬁi i% 68y then
such as the nedrcal” device industry.
provide rﬁ@e&emrl&md systympren/a halth egueiprse 19. oScfrv,ltdsyn ﬂeaslenrm Hakeel systems
.concepts of FIG | A .There 30 nm e .di.verse
may i ROF RRE e Bptern! PO PHORSHRE: CaRi L PROR Agind fmily
health 348 h&@Mirpfhoadaptd vE Infe'i&}ﬁ?dbﬂf AP RcBigedlcJRYukladoB AHE hgHegation
to allow buil ding of ap ﬁﬁlcatlons W t hout costly

of the gtfampalpasn 2 fHalye archmay fider fuagtianabalf detiepduipteres,pad egnsumer

oo BEBESE L RS SO L R RS e

Interopmblb@ nmyameﬂ,\&fminyl inddshies ospie ef th% dicA08L D45 2Ty of these
PCT/ US2007/ 02129 re inport y. per haps, costs of
industiigrers RO @@ AR G reshplepydyecycles

that ark Iﬂﬁ:orrﬁﬁl%l& Qf?tﬁ e ﬂeaqf(') Ylfetc?clés re%gﬂ%d MEdusteleO At las FleGhedical

B represents a curre approach™to interoperability
dmmmvm@ngrandards and profile managenent, which
denonstrates that there are numerous opportunities for

[0043]bet ter Interoa%%belfl tf):lrg urllr%El WD uﬁy cr:e%g}"y ﬂii %gécegtg of File.dﬁ’}/.’ There
provi ders muet conve

may be diverse players in this space. To reahze the opportunities in this system an adaptive

framework approach may be required to allow building of appiications without costly standards

management. The traditional standards-based approach 1s time consuming and often lags behind

the technology curve. Thus, standards-based approaches may not be successful in this space.
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prof essional s and service providers to define use
nodel s 45 for their nmedical systens 41. Then providers
WQ200894327¢level op st andards and/ or regul ati ons BGTUS2047/021296
standards pool 55 for data structure and exchange as
More Waidrtad8y perbips| @ﬁtsf&&hmﬂﬁaidasmseu&p[aﬂ)atm @ ha taRsfbda@t by the
all manufacturers of products that conmmunicate
healthgpse)indgstryi taftes ¢RUSHBAC can interact. Cost and ot her
factors like 10 bureaucracy and conpetitive barriers
y pr ; . RS ,
00 oo Rt BPReerl] £ bR B BLAR AR bl and
profilgphalagéreeras winoh démpusoftes eiaarhersat utineras bppdriuniizs figtbeber
. Iev?ra ed. Standards deye| opnent may be expensive and
interopEable BEMPEY CAHRGYEATOBN by rREqUifss 43 iRt ee with medicl
profes§BhAE1dHRR@ pﬁb\ﬂgérg tSULAAE WY R10HAE 45IB) Bneir medical systems 41, Then
“interoperability. Current standards approaches may
providatsdid rhierdereivipzaanidafds rnditdr aegulatibas 4 hiefafstapideds poel$éifer data
t hat , must be conti nuous 15 revised over tinpe. .To
sercnig) 314, 4Enedr RET b3 LS I A BTGt e 3 Bt Baafacrurers
of profhdy {hde¢Snt3nicé Qfehjcjllﬁlgforrﬁitﬁﬁrﬂa_ﬁ altbiafts Codt zﬂiﬂ_d)ther factors like
st andar ds devel opnment organi zati ons 53, continuously
bureaugtgy prbfFmptisig barriciywmm pecvehamge Psdviderafiemy rasticipsting in the
LEeLne V, r r , b . [ . .
devel R e U o T FRIS o BN E Pl B ey sions ha
cannosbealavdraged. Sandmdkédvelofomentemniy lsd aupeiasixdsing hag icb@@erd iNndheon by
. .medi cal .space ma be.ugable to eqﬁomer t he lne%gtable dard
requnipp SR FRAP SR HEOT beipatk ETHIUUE £ R B HREFAPHI  (girrent standards
approa%h@sﬁq%r Ao KBHGHIRIE o MB¥ioR $nt8 iR@fidid R tnddels HER ki Bcontinuously
. systen1|ntero§erab[llty. [ 0045] Enbodi ments of the .
revisehpees ginte. iLipvernlvie oristingoitanderda tifersame whiy ks, sothuts ppaviders 43, profiling
provi di n flexible base technol egy to allow for . .
organiPliphh 8 B84 Fordt B TG PR O erocsrBn e i Bipiency
managéichiipelof exhdnds A enSlicaitdabRes. TRAGAHREE] medicdl Ban@Waddafacturers
may be defined as a reusable structure for organizing
must agfigre S Fegriraens, Khich maitlorat o Pritodoireasstishrdgyactice in the
medicfl P2k Bl B ARSI L éin Gn (R R0vifbRUERNAL e Rbccldl fikce place in
representation and ssage conmmunications in a
healthgon sitetdends ramdgendne nsiy bk @ bauy ta egleaing) spgemaditeroperability.
application specifics. The dynam c system of the
present._inventio rovide for information plu .
0043y, 5 D1 Byt et BT e By f defueproviding
flexibléB&BiteBndIBAE totallBw fbEiAEped e Re€@pHEend BMnSrbptEABI BforBfation
. information regardl ess of the source of the
withowy griepsitq andarpy managemeng| f giegorkomay ke defingd ppreysablessucture
f Rizf8 P Sol0RSE! £ Oh i RE SRS i i
ooy 5 RIELE B SO RR ABL0Rsinmay provide o
frameworkdoogrer abidsérttytionnid Snayeuge cedomeicationslin Atsratseent hrel extensible
co byrden of manufacturers . in traditional . i
way feg%fgf%fa#f&g%%gw% Fo a@rfe@%wﬁmw & Hi§ RACSTERT iR may
provide m&tmf&mhmgg ghen lap‘fria an ﬁﬁér{gfe?atioﬁ RRShEBL +iR0al RELHRBe that can
Al providers in the space defined ih FIG 1A may
learn dypetcdive nee sopenabpbinfapptipregidhess of thhewirceragg défimgion. This

ooy A3 RS O ER e 0P 408 s v

still alloR g €S EiR teSop rAbilltE EPhis Biay fedut @PRMRiKatS thel BsttHiedc@BThn@bifacturers
of the present invention. Applications 59 nay be

in raditignpl seerdpigs Prsd paRfvaeer B PPt ism thrtie inyqsp@sﬂewtof specific
apphc%ﬂ&\ﬁ%&dqu\ \ ¥yid&h 'irpﬁ‘nﬁtesfﬂ\ﬁefdgmw 'FlfGaLl; Ha? Bhﬁcf’mtel-&?erable

Irst attribute may
applications without requiring standards management involvement.
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communi cations 61. The conmuni cations franmework may be
a specification for the extensible 5 nodeling of
WO 3945/04%%’¢ on and the rul es used to communi cat ePE€HES2007/021296
information in an open and interoperable environment.
[0046]The fifra¢ dhsARBWNE. T@YepREoNs d@ohQpt & f @HAGRI 87id @& context
the second. df[\00471 Learning 63 nay be the second
of the gresenthsteationm dA prliratians 150 deaythssonled ot the famdetive fravetwosk R7. The
evice or ine 65 to conmmuni c Lts jnformation
preserf B el AL N S S AT Vi i BT Ry b
comméhicitiod8 dt .y TR Ebrauhibdthm P freinekork g Hen pE@fi@i6h forale ehiténsible
the dictionary to extract 10 informati on and act on
modeling of pfpsrpggiog g Hhe st Beddn coRMERIFaEiteminfaPadepBmg apgn and
i 88,1903 iroRhehN erneaRR! .54 P0 | SRLAYa .
mtero’Iéorr‘oi neugnd/eor fuse tﬁe dat am\?\zli % rr?qg%rggﬂrasﬁgt %zfuo?itlf(%rtﬁe second
algorithms, or forward the data. To act on the data
[0047] n t hi beanapg Ohenag bt shediecdridon@ibytenme tmag andale nhe ability for one
ttributes ..allowing it .to perform.t hese functjons, .
neewofl Ao 0 ERchiRe it tyitids AP SO AR TERGe 40 P bt g providing a
deciphé&®@ didtdnalyGndl An hn@ﬁf&&p a%8 idi@pREertnl WalR dickond) @8 8ltract
. The enbodi nent of this invention may be nultifaceted.
informationragd grt @0 iitd e caing ot tegriy edueioemitiom miyrdsperid ewhibelgoaref the
wprlicf i B PR ST Bt EhP L PSR B Ra B Bl rap eorithms,
or fordatiahddati. i Daadt Yo trhadat rthis vag @cd lfedietboaly My codthi@lattributes

. . . f th
allowixgga 1g ngl }g% %ﬂggs% ré:xrlénggng 21&% ge%%rog%tg r@]‘sgrﬁﬂtaty @?pv?c?et rgany attributes used

to aid%@ﬁﬁﬁ@{sﬁgidf&ﬁeydamgo [0049] The framework technol ogy
defined in“this invention may enable the proliferation

of application technologies as depicted in FIG 1A
[0048}ni t houThesmbediinget oftthin derettgommmalgremehtifacetedhb nmyggevide a

jnventi o rovide a re leyel playing field,for
modeli kit PR 68 Rl o BN el T p sy e

(DDSOfTHempsdaY &h BeQuRled &06 b cbfad dnivaible @ada @YYy FRE UGt bedechered by
costs of the nmanagenent of standards. 25 [0050] The

any otherduachines sHPEATING AN ARG PE AL dlee Sptas st gietcby enabling

inforrrlaﬁ&?“térg?gﬁbifi amewor k based upon a Medical Qbject
Information Base ("MJ B") and a Medi cal Object
Managenent Protocol ("MOW"). The foll ow ng

[0049]descr i ph¢ bameclesdtedbaglogg defofed an gyssemribomay enable the proliferation

i.nter rability, of di.cal, , devi ces on a network, and
of appligiBp ST APyt dnsctiristind Koo KBHO stinue iRl minsgement
The pRE®® ﬁﬂéﬁidrf'rh&ﬁﬁlb)’ide a PABre 1e9elipﬁlyhh§dﬁfdsﬁ39ﬂﬂedabﬁis ih tjic@mplex system
exanple is nmerely illustrative and ot her uses and
and th resfigpgiog pf H@@owéoger wshireehptass Gepugheduspens fyosts of the

anaceMYEN A QRqkmYy be useful for any systemw th an
rmrlaglgvo Vi r?g or adapting environnent. 10 WO 2008/ 045276

PCT/ US2007/ 021296 [0051] MJ B may include a
[0050]di ct i ohbe presamd ingk@ssi thaycpbiidn a npscdna friramintelbgknt Gramoeetk based

[ r i.on.sets th r etrfd;u n. %iok@ﬂ or
wpon 4 BTG P HROeT G Bty e =S gt Protoco
("Mombﬂ’p)e qlﬁg@ﬂ&ﬁﬁ%ﬂéseﬁpddﬁfd}l&m& QR of s dMrh FG8tercpeRBRAi! Snedical
macni nes. or
devices Xn a network, and particularly measurements of non-invasive blood pressure ("NIBP"),
but it is understood that this example is merely illustrative and other uses and fields of use are

contemplated. The present invention may be useful for any system with an evolving or adapting

environment.
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exanple, a primtive mght be a sinple nuneric
representing a systolic blood pressure reading or 5 a
WORNSH#4328ngt h string representing the nodel of PaI/US2007/021296
machi ne producing the reading. The field of nedicine
[0051)i s a hivghiBymadiapibile/ £ didachaeiHl @xsifYSos Mdchatisnh 8sedltyaysslel
, evol ving. As knowl edge in the field increases there
informgpian s4s thakrepregent hamge physplerypriotes infarmasieningodels. MOIB may

[ [ r. [ f.1Se i rtant that a netho
detine ERSLURS eb B erieine IR o e BT o T Por
exampld, epﬁbﬁtﬁce rﬂi@]}ﬂ)ei aSsimplie Muln@fit yephesertringfa s&ﬁ&h(.ﬁﬂﬁd)d/ﬂnﬁguw reading or
ing environnent. 10 [0052]. MOVP, may i ncl ude

dapt !

o fixec ity BEPHE SCPAGTEN TR B8 MoRhOTAITASIREM S thioref Yin The field of
.on t |.a . i . . )
e SRR RpiP ) QuGATTIILEh o G TRMAR, B RS o
field iromsastheat srefsbiftyiand clanpeuin datvi ioformhtiqr is destiball Thewdfers, it is

. that ma e .understood ,.by. all openly co ni.cating... .
imporgi it gePRA LGP it B AR s MO LIe g e e, This is
similarirM AR ny e31ViBE oMM EALQBRLAMe. qUesti on and respond
intelligently regardl ess of the subject. This may 15
al so be true for other nessaging types defined by
[0052]\ovp.  HGAME rpayyindedefGopumen mespgertish thappllogameachiggs ée form
" it I i k .
e 505 BRI 05 U o NG B O EM R o
standanbmsage doppestnieyming adefindaeon degemeiancpl aulesphitrhagiteamnderstood

uses and needs. [0053] MJ B and MOVP nm e..enbodi.ed
by ll G SRR FLITST T RGN BT ah BEAORE S pR ATGMOMP
device%@i_ yi rE'&)gh. ntQ rq[@shb@ Ih$ o dSin& eﬂf@%@?zgﬁesrs Wk fr: sui)j@&ﬁ' I(Fxl ﬁtmay
%I

in"these two specifi ions may ‘be a semantic node
also be et fod efhenewsssggiagtypes dafined bp I QNDVAhegsed) ledivoditdimental

conmon, sentence. Str || ,as the machi ne
message Y rrdtlaa{QE EAR Tchiedn ¢ %@gﬁ?\%@@eé\%ﬁ fknrﬁayt RPN SN e Rsiponse:
Commniaagd [8tes acdfitani. CAtier bﬁés§d§d Rfesalyiber déheed dePeSAAPUH Biirticular
| anguage may be nodeled in this way so each device
uses anggeeds capabl e of intelligent and open comuni cations
regardl ess of the 25 transport or comrunications pipe
[0053]US ed. 1Q9BAhd %@IIﬁBQy HRYd 1*3%}19&@&[16&% aSnfuter language
conput er | anguage nodel ed after uman | anguage.
used t%&mg@%roﬂ@rsmmbsls eodmprsagordds] Idenst int thesettyoispecifications may

. I t f ni,cation. As
Y R e T A

structudes a5 @GUQS thef@dchingfiefo i dodmo ddeVERDIB) irdptedeitid@Sthe i rmation
dnformation and conprehend a request nay be 30 the

machiges sammugicatgdlyiging MRV fukal Arapripiter dingeigs ey de modeled in this
way soea SM&%wT&ecaE{iﬁie 5§.ﬁ{éh1{gem}{d %ger?corrgxgﬁr%re%%ns ¥%g£rla1etsshgf the
ed or ow edgfng a

i nformation request a response ackn
transpb@ ok c@hmawasteme ppeaked he i nformati on requested. 11 WO
2008/ 045276 PCT/ US2007/ 021296 [0055] Machines in

net wor Si fran rk may be able to
05410 ARSI bR A0 e SO § sOrPrBE P SHE BoRLedafe:
humarﬂ)‘t@gﬂﬁgkg Qvﬂ.zs@'lg%lclo.hgﬁﬁgs cRiV&! aﬁ‘é@ﬂsdt&en&%ja%&%{tén &a§ eMfMle an

open system of communication. As an example, an interaction between two devices may be a
request for information. The ability to ask for information and comprehend a request may be
the result of using grammatical rules to construct sentences. The end result may be a response
with the information requested or a response acknowledging a lack of awareness of the

information requested.
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recogni zed. MOVWP may provide rules, analogous to
grammar, for all constituents in a network to use
waaesigs2Gpen conmmuni cati on using rul es of | angBEefd&S2007/021296
engagenment. 5 [0056] Synbols nay define the
[0055) nf or NBLaKiAesSH B &FrksQfsighRe MUMP AR fBRChPPe Mle td@mmunicate
machi ne. For exanple, a function of a medical device
openlyyiph pier grnsdmeatihernlass wid ¢xahangerinteligent gpeveﬁsfem if subjects are not
recogt?%{&?%@Wé&?}h&g%d?gé%a?&ﬁo&%u {4}&2& ! her I?(?traﬂ Cgflo t@en?sclgsésnetwork
to use dhASE b dnCdhindimidasios asipg alle df hexgokgt angig Mnh& synbollzed
by using a MO B franework. As discussed, MJB may be
specification defi physi ol 0g r any jnformati
10056} FoqSrmbal 5y eriae R mferT ipubjespsizhe yHEnded fcHan obihe
machiff. FR&xNPE, 206 5B frﬁ&ﬁ@d’\@crvk%% n%%e%é QHintddR of information
el ectronic = exchange of data via intelligent di al [ ogue.
specific @@5@}121@111}{3@1@51 ebsredied dtonddwihoslvexaprptes ratrmevmg thit Bformation.

e nfornat be defi
Once S ol A REakEna> Ry Do & g Bty He gy B by Hang 4 S1O1B
frameWB%S agQBschdiad, M@IWa%bWﬂE clffegid cﬁﬁnlnf ?Jﬁbg}p& aanf@rmatlon
conputer were to ask an BP devi ce for enper at ur e,
modeliip apy ele¢ieomg BEmdevi ce, being trai ned, may respond
signifying it does not support the information
ought -
(005753 Tt s R h T nd S e AR DL Rlcrronic
exchageef idnth oramatelligent dedpgest ed. [ 0059] The MJ B and MOWP
frameworks are inplemented wthin network 20

oo T340 1SS 9551, SUED B LENNER G oo o

be deflHe@\ibifl€ RIMONB elafiRlvBek. MONENInaIHE Hp h@@&ﬁ@@ﬁ% d&neles@@geathat
passed between constituent nenbers in a stem

work \Vlﬁlt é}eé‘ﬁl&%’géf%@émrf i€ acpopuennesite @sktand‘éIB qvwe\ﬁmtnmeramre
6 nvel 0 .

then RNk, AL Eth 0 oty S BLREHB S A R RELRRRRL IR i Bmacion
sough@3f dfegatripng: eleacihrenic NSBRtenaehr BEBHdsev &g theh @iceNIBP device

The | nt erchange speC|f|cgt|on may define unique
”myﬂﬁP?W# ih theiplermafonrmicador envel opes. The preanbl e

may be a set of synbols that provides an electronic
[0059]TEt hodTHhOMGEPAUNIOMP RimBRSKAARSmpRMRIACRHH Mwork

Preanbl es are useful in instances when many nessages
commypigatipsi pigrorels johag intathkange M@dmuspr @\ igterchange specification
may pREEEAM A Rlople RGN P B BLEAE 4 88 X FEALED cefuBOR
memb38 if & Of3teht. ahs pmdfrth:m'gp q&aﬁlcind’ﬂi&yn alss agl Wivh GRofE@machine is

.ability to separate and queue up nessages for
carryiigasiee8i®ng by applications using the comunication

protocol. 12 WD 2008/ 045276 PCT/ US2007/ 021296 [0061]
[0060]The pr Ea{m&;ﬁn By Bt & fhle@W 1 Elﬁm%yésrﬁm tPehk deRbddivns for

domai ns of rmation. For exanple, a conmmunication
creamgre@me@lc smwcemtdasqmbw\htrema rdhe nm@iargp epavificaon gyl define

uruquen%xngs called preambles or envelopes. The preamble may be a set of symbols that
provides an electronic method for separation of messages for processing. Preambles are useful
in instances when many messages are being received. The preamble may provide a mechanism
by which a system can easily search for and test the integrity of messages as they are received
from transport pipes. It may also provide the ability to separate and queue up messages for

processing by applications using the communication protocol.
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a light weight preanble marked by the "L" in "WAL"
that is conposed of a sinple envelope only intending
WO 3008@13276 si npl e cl early separated nessages. " PRUUSHY021296
be a nore conplex 5 preanble that contains
[0061]sesSi OThdpfaMbleth Atallon tad 4 @wnrtg ideatigelomSsag@siotation. For
be broken up into i eces. preanbl es may contain
exampley ol cOMBWAICafoTf prefase) Bay 'fcrsﬁaliudWﬁ\g} pad k¥t @rrieamilep. WAL may be
b €S " S
o lighr DERHE e bLticha B BPTE SR WRL 15 BUBPIRUDLL Bmple petope
only irttéreligiplchaatinpie dayle l@epabaécgtﬁes‘shgees"\KYAE" bl&lytbk ansére co@plex
t he communicatio r ot ocol preanbl e can .
Preamg% R AN BTGP 5%565 H‘éfgfrﬂ?t&nrfﬁ??’@ﬁ?ﬁg‘i)%ﬁ?%?@ teybg ol up into
pieces.lw@gtuaﬁﬁleg% %Hﬁﬁ dd&n@ﬁﬁ%%fohﬁa%%&&&d%&ﬁ&%%@n The
t he ckage Additionally the preanble can
systerrussfertg WdCdeﬁamlelesatpm b@fatalognu&jtorrmenmg al{eriss ofgpackagtd toea

[ cat

s APPISHGC e 225 S48 AL P R e A eumienpe
protoddBYT R WAL hiamdle daf rbeﬁlbd‘dao\f@(l)\}ldIMC S SRS pa&lm% h target

m Xi n datafromrrultlple appl i cations. 15 [0063
machingghg gBiey i geeds sapraperlyessembledhepackagsandshaki ng

protocol . The Rendezvous handshaking protocol may
[0062]pr ovi dﬁd&m%zﬂ% %Jemt)le b 52 udel ?Qaéffde%ﬁ fdaba ertgzﬁ}@ Cfhis may

devi ce runni he comuni cation*protocol via a

allow zsmnqixl::é applichtion tfoalecto(gwed nizdicalrcoaptumnaabnnagadliaabihendeined

dom g B KB e b P B 8B e

apphcg{%ylgce to comunicate information, which may be in the
formof a data dictionary. 20 [0064] The follow ng are

exanpl es of the use of a communication protocol that
[0063]i s st rResdesveys' uﬁmhlge dasyribed nela owehakingpraeckls Thie egdgzvous

‘ G | ,

sy P 05 CLAILATH AR AR LU e mnin

the comﬁdindkﬁﬁoﬁ pifoasdshtin @ramqysttaﬁg ﬂcﬂleweaibjmdbpmsndgﬁmtd@e of
nvention may,  be used with any_ type

ent
encry i S ndl iR R DRt S e gi G e phhe framevorks
used b'} RO PRE 't(paorﬁﬂﬁﬁ;u%'ﬁk %ﬁ‘oﬂﬁ%oh&vﬁp}@%? b8 AP FEXLIR! By dictionary.
system Net wor k el enents may i ncl ude host or server
onputers 11 OA - 110C, vital signs neasuring devices
[0064]( VSMDs¥ he frdiawingaonsxamply of deatse pbe egrdinogiratinn Rreteg)! that is
er devices 160. The vari ous
Stmcmrgcrusgn &erreﬁ%ﬁmﬁftr%%%“é E? ute nodes within the
health care and/ or medl cal information system 100. The
[0065]var i ouBIGretinBrakblodkl diapedth lustating @t fi@lsMefvdtR eletielts Wcated within
different functions wthin the health care_and/or
health asginpd or sericat Bfarmptisysiyar Kl Faebodirennrobibe greses spgntion may

be usef QT&%}Z %Z /o@ g’ﬂf&%@mo[l Q @e@xlls I‘{] ﬁem%lreqqld ?&rrﬂéﬁcapﬂm}%ﬁgé system

OC may be stationary or non-nobile devices
100 is tllmtzn acoormoghtesystema M evyrkoflenomts mmainclhde hitwapeserver computets

on ST Aot Bty e et Ghele s oo

(ECGY @eviupmBU dndEsh@h&talevices 160. The various network elements may constitute

nodes within the health care and/or medical information system 100. The various network
elements may perform a variety of different functions within the health care and/or medical

information system 100.
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WFI, USB, serial comrunications interfaces, and any
ot her comuni cation interface hardware 5 for
WQanmenidat i ons bet ween the host or server conPGT/&82007/921296
QA - 11 OC and other network elenments. [0067] VSMDs
[0066]L40A,  THONyst L Q¥ dFRYmBBrREtIVAI-K 18¢ S4B Bl SealS Sy Qynon mobile
operators to performvarious vital Sign rel ated
devicep Hypg P@"p@m%\ate afagiety oé apianal kfrdwarpaOpananal hmdwamzrvphéude hard
1 neasu S
sk dfyes SR 0l L B R IR TR M PR B At ey Biherne,
WIFI, réBe serhé&mﬁhaﬁlwft@namdér&kesphﬂ&ﬁly@éhdﬂﬁblﬁmhuhﬁ@@)) mﬂiface hardware
adult and/or pedjatric patients. A VSMD 140A, 140N,
for commpicaagns BSATRTAITcast O Yo en EPrBPUtRELINGA k 1 4y prcbather network
clemedddCl Uding a host or server conputer 11 OA - 11 OCvia
an RS-232 serial interface, a universal serial bus
(USB) interface or WFi wreless 802.11
[0067)o mTu niVSMtD solntQAi OB, flAG¥ say b0 @6BJork elempnte nded diy mwpatatcas to
R th rese yengion, a SMD 140A orf140N be a
perfonpg ARI LT %ﬁi %epdtdf TEioloBi G E = FAPERT Of BRESAF e oHE
VSMDV/EMA, 1460, I0YEANnEBYre QRliblRNAH [diastoMS Bredsuld, i2h€ 88erial pressure,
adapter 158a or 158n to wirel essi y conmuni cate via an
pulse gptempergrand @applemxnmﬁa(ﬁpém o6 glignd{ ggrediaTivepatients. A

t s ch 268,108 1P connect .t he
VML T S B ORI  ldtes o
server gampmy 1100- &y mmmmmm&&aw i Bnivasd &t bussUSBY katerface

for exanpl e contaj ning a WFi communi cati ons

or W‘Pe‘ﬁ‘flgef Hpesmmgiaxanphetatfie VSMD 140A or 140N may
conmmuni cate with a host or server conputer 11 OC via

[0068]t ! he W H 108hiS0MYenk 67 th%ry§mn&%ansm &alt4@N]tﬂ2y be a
via an RS-232 serial communications channel to a host

Welchgkllys $poelrXic Rt dn tlll&@Bbocﬂl@@ﬁtQ}hedﬂi\éD ¢8sior d40N srwtmpagnally

a e evi
use a vgirelesg:g%g% gg%qﬁll%é% go 81[_1]‘% esg%r é:ﬁ u cate aYuh %O%alﬁ chénrmuélflcatlons

channﬂdﬁ‘ﬁtudiﬁ]ﬁ6ﬂ. 1 TEBcQhmithia it ahnelal56a &Aﬁ’)6ﬂ215ay\ﬂoﬁnétﬁ the VSMD
RS- 232 serial communi cati ons channel to a host or

1407 qrelAPBY too¥ii euevay1 08, 2andsthe Naligeravap il & may thep spmgyunicate with
anothéi%w“ﬁ:ﬁk J;'IQIQICHEHYOII %sz#ﬂ@ l:&ﬁ!uﬁm%%%vfﬁ @orﬁmhjﬁ@anons mterface For

conmuni cat i ons cha host or server conputer
example] 6€. VINO7IGPA T 44hd Mﬂ}'@pmenmte veidnphidse pr sei@B cmputat $1OC via

e W R A P e S Bt et AT CaB b

commURi4tionk dSa@lh&’lQbah%@c S QBREL @mphiB10BY al so conmmuni cate.
wi th another host or server conputer 110C via an

Et hernet | ocal area network conmuni cati ons channel
[00691154 TREMg deticesr sugle pyasy EcErpemseemientdsaice 130, omyragpnpwicate 144

v SIS CRISERSS Uy O Y3 A0 BT AR e 1

via an BO3@ (striabcmnmiﬂmeadws thannelse ra\hest arcotit @mphier OBOGRY s Bigown in
d|re ected to a da ase 0 that fun

FIG. an gt L e tBr AT hE Wit BDBSem I aaa to« hos

or ser@REbRp@eescdat a capt ured

[0070] The host or server computer 110B may also communicate with a remotely
located host computer 110A via an Internet communications channel 152. The host or server
computer 110B may also communicate with another host or server computer 110C via an
Ethernet local area network communications channel 154. The host or server computers 110A -

110C may be set up and connected in various configurations with various networking
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and processed by the health care and/or nedi cal
i nformati on system 100. Data fromthe health care
waRMsedsxiedi cal i nformati on system 100 may be BeT/US197/021296
and structured to represent 5 nunerous neasurenents of
connemw@nm@xgétgk Qegyer cernpatep ol Aby BOdRdcap @J&drﬁ@&é to § @R4tke 130
21s a diagramillustrating a
that ﬁmetmre@e mrfeptosmry of ditmt @hcn@ltala@tf t ey stowrpd pem:s datactalatured

o L EPL LB 050 LI5S Bl v

care ar&ﬁ’ o8B hﬁw&allnﬂfoﬁhﬁon@terﬂqqoa zﬂay Ae Aefidddning 3trh @& d 6 Qtp%é}{t
interface 210, also referred to herein as a protocol
numerpps @F%ﬁef@meﬁ&wﬂhwmaa dBygolpgier b REPYrtCs f PRtiesRs.
comuni cations protocols 210A - 210F. The
comunizfat
e R S SR S e
comeh]i‘ﬁ@ anéa chmoommanocgirdons qnerft@cm[) r&dday wittdd ¢e VRMDOIION and

enent ed as ecu re within the
the ho&‘%ﬁ?f%%i"?ﬂﬂﬁ%r lﬁﬁét?’éé ?‘V‘lgﬁ’t"gllrf‘lf e 210 for each network

el enent. Each comuni cations protocol 210A - 210F nay
[0072]aSSi St AWohiinidi@ 6P RIcERhie®Acd 10! NP MRl @ herdi® as a protocol
i ncludi ng data that is acquired, stored and processed,
stack, gw mbﬁe Adyanekorstas e toramupinetione ardtpraba? @A -248F o he
commu catl 8' rgcf)c%rl m%erka%nZ‘?(y 1%21)3 é{%(r)cmf&% 7?%:1: Elec\?SM 140N and the host
t7ons prot oco nay operate Tn
or sen&ﬁ Cdilﬁﬂ\&ﬂ]cﬂ 0GL tHach com ot @R torerbsol 21 @4 0200F mByf B¢ ingténented as
specification (not shown), also referred to

(
execuqﬁ@rsekwaféémﬁm EICOBFN R et Hrawcwn%fmpé%t gagnetvork clement
Each eo%ﬁ;&a%nﬁlpr%@acm SRt ONoF THE R withehd £dGRALLLNITBY il¥Ermation,

a tangi bl e descri ption of a conmuni cati ons
includingtdetaftias es acqhieeds strrdriind processsd, ibyteaeHf mreoikslaheoof the health care

to herein a comuni cati ons pr ot ocol
and/ormte&ﬁl 8“{‘ﬁ9fl)sy3telrﬁga | specification may be

witten, printed, digitally encoded, or other w se

[0073]t angi bEycmﬁhxb&ﬁilomE ?x@?dk}al T mWUﬁHyQ@HatHlﬁ accordance with a
interface 210 rra i ncl ude a series of conmuni cation
COMMPRIGRIEY PsOt%Pé)mter 299 (D) mesificyigsr (nptrrhewnh plse erferred tayhsredn as

P
o1 oo R B TR kB 9L A e oy e
tangiblealesreiptibmnf pccnhmomilcat(oﬁmerﬂ&eCTl‘r«aybrbxeusita'rmdahxﬂer&ndis also
| | -known communi cati ons pr.oto h c vel
referrefGn bR S GBI BEN TP SHOUPeCAE (POt o061 EREA s may be
written! BEinte@VBEi AN EERIBY, A @RE WisR¥&lpibl?dlAised210C are al so
ref erred to herein as a | ower protocol stack. The

| ower three protocol |ayers 210A - 210C may be
[0074]enp| oy &le enBuppsions aﬁ@fﬂéaﬁwrntahélclwépepewe m@mumcatlon

protocogmbﬁ 31HE 'Ellez%gf th?g [:862b1 1%,%&:2%2" %lé oﬁmepcl%ry.

I'nt er change ZVous and ne
ProtodohhggSORMt sznnmemlet px@MaNR)IP)ZZJm)B apd mﬁaﬁsp@lrt doayﬁjtlSn PpE@ocol
e with enbodj nents of

(TCP) g?@é A b gprlﬂggz}?g cﬁlga]g gnw QB P BAaPRG protocols t%mt collectively
constifafeld lU@g 4102 %2@1@ r&tggﬂ@lac@ﬁ) Olfhetlgxgelj Qe ﬁrcm')&h 919818 210A -

stack 210A - 210 Cas descri bed above nmay
210C are also referred to herein as a lower protocol stack. The lower three protocol layers 210A

- 210C may be employed to support and carry the upper protocol layers 210C - 210F. Protocol
layers such as Interchange 210D, Rendezvous 210E and medical object management protocol
(MOMP) 210F protocol layers are described in accordance with embodiments of the present

invention.
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required, and may be nodified in various ways to
practi ce enbodi nents of the present invention. O her
WO 3ms9ni2¢at i ons protocols, or conbinations of PCT/US2007/021296
communi cations protocols, can be substituted and/or
[0075F 0D nede ¥F & 148 petBTBIRIE122 102N S2 1DTO g@&hﬁecgﬂ% ma$ h8(be
In various 5 ways to support and carry the uppe
requirgsh, andowy be ayerfed mmous YR Pm@%ﬁmlﬂ'ddentmt ef ubh angent

r ot.ocol I er. referre erein

inven R Gcor TR EOR prefespBr st Ry ooty Buflieh offospeot
can beSRB&ItARA had/Ri c@tfnbinb@w@fﬂﬂb %fﬁh@lﬂ’éaubﬁi fQBREADA0R10C in various

(Osl) reference nodel and is preferably enpl oyed to
ways te spPRP1E 1l e dherppaspipraseblexsts TR 21850E  or the MOWP

framework 210F. The GSI reference nodel is a |ayered,

bstra

00768 Sput e erer i P Re Rl paE P I AL Belhs e Bchpnge
layer dr ﬂete@alrge?&y)@t @y residetoar mmrmcthyem of thei @peatIywems TirercEiftection

(OSI) gegerlelécse IB?Ae? ?%Vté :g)gefgr ggtlnggyeecf torﬁa r o;ﬁqr@eﬂ)ggg gxiﬁ)zocol layer 210E
ot the MOBET fr¥ndiak 21l 6F. OThYOUBREert e nfddarit h %&e@fab&eet b&¥8Stion for
below, and only exports functionality to the |ayer
commghieytons And gespleie it eav otk pydtens Nitengp devedepsH abpiravf e Open Systems
Interc89&§tlc§n {ﬂﬂg \(’)J ﬁle%é]! l’?l(s)?eqfdlvgcﬂe & er SOt > rkOno ?O SCL‘ICS Of
ot ocol &tack o fack °0t 8P I e

layers. @nah e pfaﬂeeamrl{ae dleqnb[b‘kft’fy that ihadlgluRE ehedun&dhi bﬁﬁt[he Jay@xrbelow
a m xture of both. Télcally, only the |ower |ayers
¥

and oy EXROFH IFEHFEAREY forthe By ehaBPE AvﬁYttFFntﬂh"’é implgrents pagrasal behavior
858, &fet § '

consis % ée dﬁﬂﬁ&g ;978 sllsnkr{cbﬁxfen etg% Q?Jttollﬁ 5?‘&;@% nﬂ?&o s&dcﬁ Protocol

stacks |cmdb|stmglem¢rtt@i eithat m Haedtane er softwiare, bheminterof hoth. Typlcally, only

between | ayers whj o ctate he cification
the oy ass R en il Boatberoih GneRB I esepagpEmented in
softwa2@l VIgE OBPRiddes t&%hl?@ﬁﬁéi@d & 1426 Yp R hAE ALRENaY hB&try. Its
host conput er The server appl [ cat| on software
main fﬁﬁyreb@ ﬁfqtgfﬂc@ Hetwvsen h«mrgw@qb dtcp?éesl}btpg}ec@p@p@@ oh how one layer
210F. QOperating system software 222 nay
mtem%;e@fdgéégtg% on the host conputer 110C. The operating
system software 222 may be configured to inplenent the
[0077) ovver ﬁafmtmphcastnae«ft\i’aleMmayzlief)lﬁcattd e wiedest AdBiyter 110C. The

server JaBi O e B P sl T P S AR S EPa iAo acR 210D -

210F. mmg tetrpsolfmateemnﬁa ylHRGo4RRIN RE AERCOMpalACHIC2 TAIR
- 210F. erating s stem software 232 ma Be | ocat ed

Operatetg sy$iem rM@Nmfm e b@lﬁ%niﬁl tgimpldmentghé fpytee pratecol preck 210A -
10 210
210C. ﬂéﬁx@set?ggf\n@f Qllpph%{l ft\ axie 230 ma t%gcl:o agg onrtE %l&&b 140N The
VSMB a;smlcmrkefmaﬁ: meﬁfarylbla ednﬁgmeadem u[n@@%&]n the Gppé’z antoaol stack 210D
bl ock diagramthat illustrates transmttin

- 210, (PRFEHHREPEHET FORVEC 2% B0 Delycried prie KR EReHIN mabe configured
to mp‘fc‘?ﬁé}l@ qlerlg&zWrgto%!)les%leérb r QHQ’D (Eh’l%r H&Wél&@édt@&%r implement

i nterface When enpl oying the communicati ons
the prouot@ﬁfaabél@m@ same traanemdstdescmbed shatve.on, an Appl i cati on
| ayer 210G may i nitiate a transfer of information

12g, [ aII the fo function call :
(00781 5 arre%gotc’)s3C réi‘f/netrha%’g]ﬁ TR TIRATOR ?%561&1!8?96%%’ from a first
netwofl @¢B& o ZQ&En@ﬁ&wbﬂEelm thl)Qgh # communications interface 210.

When employing the communications interface 210 to transmit information, an Application layer
210G may initiate a transfer of information 212g, typically in the form of function call

parameters, to the layer containing a Rendezvous protocol 210E and the MOMP 210F
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WD 2008/ 045276 PCT/ US2007/ 021296 franmework. The
Rendezvous protocol 210E or the MOW 210F franework
Woag08(éRE6 ve i nformati on dependi ng on t he par PEEUS207/021296
circunstances of the information transfer. [0079] In
frame@mo@trhmbgez%ustg}@t&aﬁmﬁtorltmﬁmmp@aomfrma%ﬂk%yq&eh
paraneter may include a pointer to a fer of
informanipp depenidmg onghppartiemrsmicemetdnogs af thia enfezrmmmt@asfmns
interface 210 The 5 next receiving prot ocol Iayer
tr 1 nf or tlontoth I nt er chan
[0079 1%D. g}e er nt s of the prcsent v glﬁ ez@lgﬁusonp%g Para e{eﬁfﬂﬂémcludea
pointefi®ya b fdrSit affoﬁﬂ.zﬁfbnltaﬁ)@ tARdnhieed tie thd@mrhiii@tichaingeface 210. The
| ayer 210D or the MOWP framework 210F, may transfer
next r?%r’%r?é?ﬁoeﬂ epmay Fansh infopaianta tesel ntesghengolyend! 0D.
Preferngg,%pt]leAﬁe R%ez%ﬁﬁ;ﬁ&g&g’ﬂ@@%a 0L Eﬁﬂ.fllbgﬂlfgr]t%% 8? o A2
may be input Into e 10 Int er hange 1 ayer B'from
Interckirigh @alyexf 216D ¢rhtbe REI@ Axaonesvopk 210D olay 2AfFeranfoithaiddNRY to the
I éafg 0 10F, respectively. The information input
ntere 8af5f’r e Rendezvous protocol 210E may be rel ated
to establishnent or termnation of a connection with
[0080f he seaond: AQEMBYIKtheghBFBIHon 21D 01 MR HABLE Qlput MRYIthe
212f fromthe MOVP framework 210E is pr ef er abl
Interchasig fager 21D ﬁfWélth‘?fgfm thi Rendepyeus prasarg! %lrQErQntgcsmMP
e n
framew&éﬁg}h{eg \l\%gg%%?w ou fwhn othI] uzt%g? % ?ﬁg\ﬁ dﬁaveozus 8rotocol 210E
may be ldlted @yeaeablidh@ 381 dr fEhﬁmhﬂ[tirﬁrBf(hha)ﬂgﬁ:nbﬁ)&Em tRé.%oﬂfEByetwork

accept the jnputted formation 212e or 212f
clemeg TR R RROP e P D LrVICOTE fiamet ol et BieBby reved (o
mtelh%h@&glo Oﬁased 84 Ofes thﬁx uh fe‘ﬁ% HeQ{] W‘itﬁ%‘égeg(gndzﬂt%\goMement

e strucfured as an Intercha e envel ope that
that wepregondisestabptished g [theRendetove 21@thyérnf or mat i on from
t he Rendezvous protocol 210E, whi ch can ori gi nate from

20 t he-Rendezvous 210E I fra
[0081]210F IEEr g%(r(éhanfge la?e&%lo”myl ShPt ran Wﬁﬁat{ g%["ige or 212f

and the@WRE opfpat mmlma&blaaiec%(me towi PlotsBay sthdkci10ge 21B€. The
i nformati on 212e when the information 212e is

informagipa frgeideraidd piag e seuauisy at telnterelanen amglope aas purgapgs and
includ& eﬂﬁ@xy th'e %{)Hﬁiﬁx tf{l)@n 't}{yl&:rn 7'0%1 4&]:)1 ’M)%“ "x{}ﬁ can originate from
I nformati on 212 IS recelve pr ocesséd fhe

the Relnd¢zzpahpmogeol 218%err (R4 DOIMP Frap@8824 2 hive Hoeweumgmef atfosmdtion

transfeé%ggclf ,%‘é‘of%‘éeh %@gco blﬁ?ﬁ)ﬁn %1}0% 82‘392% f r?rliartrl%% IZ?Ee when

the infoSRXAYM 1AL isQBccWica afd HRIFBIAL )a&bqntsr&mg]g r21(2lﬂptor may include
shown) to the second network el enent he information

the mfmrzeap%a%l 2f whenudhe infaematioh gl RS iresaive@ambipriopessaddiytthe nterghange
la erZFI)RBt ocol information added by software inplenenting

y e | ower protocol stack 210A - 210C. 30 [0083] FIG

4 is a block diagramthat illustrates receiving
[0082] nf or méthedowatprarotdlrssick AEAMOZIOC mheesit the mputdedsefoimation
twork el ement_thr ougp1 tttje conmuni cations interface

212d aﬁ%éhen-m@ ?Lawétﬁnfoin?anon 2a for communication via a communications channel
(not shown) to the second network element. The information 212a may include the information
212d 1n addition to protocol information added by software implementing the lower protocol

stack 210A - 210C.

[0083] FIG. 4 1s a block diagram that illustrates receiving information at a first network

element from a second network element through the communications interface 210. The lower
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WD 2008/ 045276 PCT/ US2007/ 021296 protocol stack 210A
- 210C may accept inputted information 214a
WO R§d45%¢ ed from the second network el enent YEEHU§2007/021296
conmuni cati on channel and rel ated hardware (not
protoN K 210ANS1DOWRH 2cRLPIPERL BERRKHGIA A traftBifte MMYm the second
process the infofmation 214a and nay then out put
network¢lemeratviagnconmiurdeation channkimnd relivad herdivasegnozho®n). SThe lower

08 e er change | ayer 210D cce and . )
procors} SR i WAoo EHOr D 2 Rp e P it igformaron
214d tbqhgﬁlté'ra{aqgmgyérqmogﬂe to the Rendezvous protocol 210E

or information 214f to the MOWP franmework 210F. The

routing_ of the information 214e or 214f preferably
[0084)4e pendsThedasrahpesersier 2HE may aecapiand Proceasdthe inferaeption@dtd, and

my o8 SRR 225 A0 Db IS H e cpgmaion
214f ts el OM IR flaraswark 210F.| Mhercuhag gethe mfeinp@nthéd or 214f preferably

urrounds and .ipcludes_informtio ddressed to either
depentlyuponylieihes Uhs 0 ogmat it o1 2t ton hetanis P umsticR] 210F or
the M@MIFfrarhBSork Pt 6 CIRNEErhAYES trdrk Bl 2MBY ma¥ BE®MR tured as an
i nformati on constituting the Interchange envel ope.

Interchapgg Shvelpe tiRe neteounds snpmgludeschfozmaionaatidresied tivielRe: the
framewor k it hi Ren | ayer, may, ea
Rendep BTPAIECH! S ol MOMA By SFoH SEP v e PGk PRaF< 200D ey
removk HfefredtdngenstoutipAhOLRérchayeEnv2lPL. Ei t her the
Rendezvous protocol 210E or the framewor k 210F
may output or route informatign to the Application
[0085) ayer Psdenferyae) PrrrosAedSFknt shaoMONP SaererpekAd {B ryithin the
e e L e BR CRbe
protocdbljer@10R0 HithéoheRendmvangromsd 2401 gr deddO¥hfyamhework 210F
t axonomi c .cl assifications. A taxo may define
may o4 BAFHIP e TERETSH ek R BT P obbwor & el erent's or
dynam c types of MOMW and MJ B framework el ements
[0086]t hat dEpeRevak Eblohofs@id i@ oo StrubGikd sORefldctia 8 Bhe
The framework supports two atonic types of franmework
Taxonqmyents as defined bel ow. Both types are descri bed
within the framework taxononmy for MOMP and MJ B. 25
[0087][ 0089] E%@Hﬂ%g ﬁttgnﬁreggﬁﬂrggn&dﬁ%% igah@ecﬁ@ch'aﬁs@ls to define
particular famly of the taxonony,” as descri bed
infornpapwend meisehingrwoclingysitfioedmasclassificatiand A rxoneray inap define

and are .f] i t. For . devices that are e
standsf p 8 S ON A NERR FienlsF serSifh, S iemues o StMPand
MOIBL fyf€sv TR Yle PeAY itthe dgRind oABBIRGE ipfiorioffaRddoy. t hat

i nteroperate without a data map. [0090] O her standard

atons nmay be objects that represent a classification
(0088} yyne ofhe Bemewers sHRRATEHWP i2kesug DiRgnel frameyork elgmoets 6y dgfined

T : [ .
below.zggbsﬁltgiz%é él%gde%%_rﬁ);e% %!é!c})x%gt}% grla%%%i t%)%iltoﬂgrl foRIBNEP and %\&)i@)

[0089] Standard Atoms may be those objects in a particular family of the taxonomy, as
described below, which are classified as standard information and are fixed in format. For
devices that are unable to support self description due to overhead, these types may provide set

members of a family that interoperate without a data map.

[0090] Other standard atoms may be objects that represent a classification type of

information like a numeric or a waveform. They may be controlled in a contractual manner.
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[0091] Dynam c atons may be objects in a particul ar
famly of the taxonony, as described bel ow, which use
WQVBo4E3¢eri ption in the formof a transferabl BCHESH07/021296
~dictionary based on MOWP and MJ B structures and
[0091]N0MENCDRhMAR atnBGLY BVEbjLd BLQRMARL 81l oMK axonomy, as
_communi cations. A nessage received by any device o
describpeglrbalony, evhich we pf-desefeipngy shechormey a Trandenble tyta divgontary hased
éﬁﬁ;i ith which the ssage,i s associ ated. The
on MQUMI eain\gl :i%y%l \é\g\r/‘ilcéué e%"ﬁ]ydlj?%%eﬁlc@é'f %’cat‘:hieﬁea’tmeé%?eéaabg‘? svedkar y
commbficnE a8 tmdshp@ kéRive @By idyadvich 8 FRaFAEen AREtwhbklctR@tem may
) ,§rocess.the informati on by mapping to |ink and string
identify g daga dippoy) vikh whishohkmTasasiorryoq0ob 3[heTasesnrmyevipaynay then
: i- - ine. | i an
slect e 48 ficnafly G AR SO R e FLBUTI00 BRuB Prgersg e
informademby appihg enlinkedid sedigssbléd. cat i on of a semantic
nodel . [0094] Taxonony as applied to a classification
schene may be_extensible. Taxononmy may |ogically
“m9zkeparafgm%%?€fﬁﬂ€V@n into fam lies that can evol ve.
This correlates with senantic nodeling because
[0093]s eMaNt TEGnbofyt Betudelyasof mEdMaRGaS o BAABARAGK Yl REMging.
Changes in neaning and form may descri be the behavi or
Taxongmyicpd be Aefticdns Agsdaption; idenwftiter, a8 dewifisrtidnpfgrsgmantic model.
adaptive 15 conpl ex system where term nology is
const a ' | ¢ Cl - base ehin
1009401 Skioho B L Mpela (R B! R8nEBAE B SRESUAL “Tampgomy
may logesliyr sepdrite mnfoanagearisotfadified that ¢anrgolve. CEhie gatdlabgith sdnthntic
| ogically grouping information managenment (synbols) ,
modeliggpeefat émaaﬁa 1S R GHEY 06 AR B 2GRS A Sranadn meaning
and fo%:rlhgay%&tri@b th i S i & ARELONPEN & tﬁéc&ﬂpﬁ}a&: odif Qgéidaptive

5A shows a taxonomc tree 1301 as a visua
complexegystesentet icomingdey ist napal evoRihgnSswag@sclisnbidell Biod¢lre
.. first level 1303 in FIG, 5A represent a o

wilizing g ST PRIy P oy Akt SKEeriphen P pigeme g imiting
categoHOWR\ABE logi@ll Qfob?ngﬂ'}fofnﬂ{tﬁbhba@ﬁgén%o (s§RbbIS hnRdp¥iatl6h]

by a machine ("famly"). The second [evel 1305 may
functiqpis(mgwagesisiafeafamilies thae pertrip bpdy staicnad shxppmic elgoanis” ) |

The third level 1307 may represent a specific action

[0095]t he MESRAGA LR g%%ﬁlgmgc"é&el%bﬁ%a fisia@ggﬁlsexﬁat?o%_rlgﬁ% & model
I d }y ne e

anguage may use nunbers to identi sages.
messages gnQIB. dfhe 2§ l¢viek1 308 e FUG gy sy 1epOckentn fhlyGologid famaily of

. be c i ped in various uences. to..provi de uni qu .

informpr TR BRCISTANoe" for R RS et Rl BPovided by a machine

(" family @ tHe 88conk QR ]306/31h A} Qe Fifkea §cArh@NO [Wn @ FOHH Bessige @' geRB"). The
shows that uni que nessage | Ds can be "created that are

third levgb07 magsereesst enekifia estiosrtha meehagntepicadnsylispecinb-e
that in each fanmily the signature for a data request

[0096]"ESSagk C%gl%%%: 7¥1¥lpa%: (irgl? uSEd eré Qﬂmf*r{ﬁ?)ﬂrenggg%% ;];ﬁ% ggr%@rqts of

speci es regardli ess o
the trebJdiagtaen 1804 $@fEG | s mapbe bembietdinmaried skqwicdsltéprovids Wyque
first selecting a.fapm age signature 1303, then

ly. nes
numerEHRIARF T JOMGRRATS | %‘ajér%e ature 19 WD 2008/ 045276
PCT/ US2007/ 021296

[0097] Using the taxonomy example, FIG. 5B shows that unique message IDs can be
created that are identifiable by machines engaged in dialogue. Note that in each family the

signature for a data request message 1309 may be the set of combined genus 1305 and species
1307 {1,1} regardless of the family 1303. Unique message IDs may be determined from FIG.

5A by first selecting a family messagelsignature 1303, then selecting a genus message signature
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1305 and finally selecting froma series of alternate
speci es nessage signatures 1307. Exanples of other
WQaMi§9432305/ speci es 1303 nessage si gnat ures nmafCHES2007/021296
{1,2} for a configuration request 1311, f2,1) for
! n
1305 aga fﬁ?ﬁygsﬁfdaeﬁ}%%rﬁﬁ%%?es% fllt?%md‘tg gpr?%fagﬂ Mg&la’%@s%énggltrisel%@@ B&anples
of othgr@n:gss n&@@B#pspeSd 303 nic30ge ﬁgls@agemsy n &l 2r s 2 wayfidueation request

it L EH S B LA SR R AP ) e

comm&R¥IBNAtetO n&e%@n&@ﬁﬁ&&@eé&sgﬁ% He@agAdichaBlr&8hay be combined with
conbi nati ons may be nade Eﬁg‘ m xi ng and rratchl ng
any fapgpinegsagespgatige i 36558 stsaﬁwwalfsmplﬁ%@fqa@@ble
f
comblﬁitg)%?:o]g{n%s%ag Jﬁl h\g&%%g g%egzgrgﬁlﬁgtﬁ)%gh gj,eD% ernasr?isté) %and
matchmpdahidy 0B cgmﬁl@thé and gpecieh €307as&aMge sighhtates. aTBmdennﬁcanon
famlies rehend to carry out dialogue in an gpen .
provideg) i cRm P On f?fﬂgm%ﬁ gerHéWftqu %Ve?life‘ﬁfy frpads @ ?@vdauon for
the sz%%E ﬁﬁ@srhttorﬁﬁ}farﬁﬁgé don Jﬂghéneftg Eﬂﬂ; SRR Pg{ine&l)eh Rofhmunication
machi ne. The si gnat for the nessage type,” however,
systerrnéghedmﬂ)aldnnttﬂnze @ mepreegrray aalyf afinfanyationfsoppatddon a machine.
Th % Ef t& OgSlV Machi nes may be canfi ur ed to
¢ S‘$“e*‘6“<§§ g8 %Sa%?ﬁs RS JRVEY GrBUPE A LS U  ¥BAGTTe {910y
infornfa@bh FamilyReaegni tion of a subject froma predicate may
all ow a machl ne to ask for a definition 15 when an
unrecogni zed subject is discovered. This ability may
[0098]34d a ﬁ%ﬁ%ﬂ%@ﬁé@tﬂ figused perepamnpe t%ﬁmemvmgnfi@wwgss of the
F
famﬂyaﬁtgéc%%?gto&g é\i %%lt %rr}l" egﬁéxgjt;t@iﬁs Séﬁ&$ é%} %ﬂlﬁg szm{(fot] Pdeffﬁ)ﬂ‘tlon
when zre‘prrrecsngn'tzecasubaxom discevekdd. fidis mmqspﬁ;z adtht dtyrmenpxeptct to the MOIB

Base dj al rul es may be si
and MOSRL Pk e R BRTEIol Dbt £ PRHFTS T PTGl fis o cmperature
data re3URR OB 19 Jnar{3dat}anm89@wﬁemtdxo%raicqwr ACEHOS d&a@mfueﬁa 321.
Machi nes may be trai ned on nessage 20 signatures
open di al ogue Classified informati on atons may be
[0099), Bepgidiadague eulesuppidha sipple cpassiusts epghphygielogis ygiésnxémqmred to
suppoft %‘P&am%and r?xent/ Qi[al% L?Cr EQPASX nﬂt}lungga(i\;ﬂcﬂgl%s HH Ee ?%HQ(P &li messqge
he requeslg?res ons Sl gnature, status re
s1gnansegﬁ¢abp¢red1almguet €loamamdornandn stonsamyrig rsngﬂaélt(b,l suPort the basic
I | ow si nmp nt of data and

mesm%eorﬁma@f%att AP brt <Ry CLT GRS RPEB okt reonse
gnatd2t QtQ6ak or?ﬂﬁssﬁg@é@iﬂﬁﬁe QfritEbSAmBHd, ad ?t?eaﬁirﬁr\% :3? ofdds. Ahis may
st andard message signature 1521 for 25 co cation
allow yymple serohgesmhohdadatidores fiipanverefer aet duorde raengds cemotynication
provo B g R b T TR Rar e aag iRt e B e BT oat
cornmﬂﬂilcﬁibhigﬁditabd)l&oﬁlaﬁﬁn&ﬁoﬁshﬁtwééﬁ Mefdric dévaoee B o6 nBR@Rk clement A
synbolic re resentatl on of information nay al so be
1523 “&éf‘F‘h"é’&k clepeyth1325F G 5C defines an extension of the
bl ood pressure famly to the synbolic representation
[00100;70 of Rf 0k as@%?mfu@e &Q}edéfﬁ%m@ﬁs&&leﬂpggacu&ﬁaﬁe 2FP8E the
irst or ev 1303 in rep?esent a
semanfig prxpyoroif: rrncmlfeb r”lﬁutsymhothﬂqgleseeand orbmfgrmn@n gy @lso b8 @Bfined.
may be expanded to define 20 WD 2008/ 045276

[OOIOIT%.Lg%ZQe%Zl/esO%llezx?ensmn of the blood pressure family to the symbolic representation
of information in the taxonomic model 1323. The first or family level 1303 in FIG. 5C may

represent a family of information. The second or genus level 1305 may be expanded to define
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the semantic identity for nultiple anticipated and/or
unantici pated information types. The third or species
WO a08[042307 may represent the specific infornmaPEHiys2007/021296
represented. [00102] Nunbers may identify informtion.
the sefnBnddi8erR¥AFIR |nﬁ1h§}ﬁé(Qfﬁmp_a&dtahﬁ%rgfnaﬂc%at&’lcﬁlfort‘hti‘t?qrﬂ?ﬁ&! The third
may be expanded to define the information specific to
or spegigs lgrd AP/ haydepsesent ey peprfiy inforpatientripatseytedhe nany
types of information in an atomc famly. Sonme types
f inf tion I e. set f.common i,nformation
10010817 oo SPRh PR g SRt 1T REEPE o FBh s Bl .
the méty mae bs kxfaheed toyefife thie kEfotmatoMBpEdific torn@adhic fANE. THag: may
tree can be expanded . as new infaormation is discovered.
potengallyBE magy MPRROH sBREOT ingihaERF 3o PeRIccYRes PEInformption may be
st o e e i T g, ! SR ke simpl
types lde amaderiof IratahilayelliBe fragridn lesexpinded honemainf@mativh ardiscovered.
C conbi ned, at?nic f nilies.qay rovi de a taxonom c
omb%t £ Dpabets rolrrheeacg daropamic level %mp?o&delai YRiqig signature or marker
for infBFEANNSBBreschQ@IRR] ad ABAIBIEIPNA B LABRHAY BS; BEBY%aREf atomic
..defined in atomc famlies. A machine may use these
familiqg if énfernedtign atXireasombired ertetnfoyfanidienmpnpiivale o gurenomic signature of
- Rl 5D sha i.nformati on signatures. The
dw(k%@?@%ﬂ%a%\%%Pﬁe%oﬁﬁﬁgﬁé signature 15 sequence nay
represent semantic synbolismfor subject. The set
[00103]1, 6} Irefyrniion8pemMire nayibaidefinmtih atonpa fimiiidd. Ah@adhithey use
famly for blopd pressure, Alternatively, the set
d“Se?QﬂWﬁﬂgﬁﬁV“*F%ﬁgéggﬁFmd“é&kﬁP@uration part in the
atomc famly for blood pressure. Furthernore, the set
[00104f{]1a 8} PFRY. II® KRR orRa R ABLREs. Pdelrditwb BRuatiR M Esionature
amly for blood pressure.” [00105] FIG 5E illustrates
sequenge mesfy gereereat feorntdasyindivlifrofonmbyegt. NbeRetafich  MDyBe@@sent an

nfore AR R0 R o B ST 2L 59 950Les 171

represé‘iﬁd&ioﬁﬁlgtfritﬂm [iahi 18 tlﬁeﬁzft@th&rf@ﬁily E&@]&@]pr&&%. FeredrmBte, (et
t axonony may be expanded for new di scoveries and

(1.8} apEpsueHe PHARRIHEIREND the Atemistrmtb on blogdPyvsgire Har dwar e
architectures may vary from machine to nachine and

[00105]" OM MR ACHIUE BfestaQe TRRALE ALLULE fod ik, TP §n M@ 18O
custoner requirenents 25 and narketing Tequests as

framewerk|taxpnompien epgfnmeeichoTy apach seypasuompdal.e 81l remissofiimformation
ma b(t:he Bgyﬁgghggucfrgardmare and software. Due to these
y b mPpEr e Hemshe seferenss-o 't i xed definition of data
structure is unlikely to span multiple devices.
[00106}iar dwaEechieye] 8f g ads@nink; in@fy &8 tek gdnided) fdr ed iR cek@kienidd on
of diagnostic physiologic data as well as the )
subsequgpffadapirten Hrinfermiten Wag’awgd@m ashRteqiaies mey Fp fipm machine

to maéé,lt}ﬁetmg%mlqnm &pyosmmg&&rep b mﬁgggg%@ezp WSrom@P Rquirements

ood pressure device may enpl oy nor conpl ex
and mindetthgae@lesnft wall es the riginating mpavbyi .k ineytEnedo eie: hysiologic
esol Bt i on

hi gher pressure reading. al.gorjthm i
rardipe S I REET nOPR & RIS VSR ‘OP AR FAGREGE PO pFLe i
unlike{r&y s[[%lcﬂﬁhlgﬁe AdviN0O 29%6&4512)7 BicRtelditdSR00Q 24 8 e finition of
diagnostic physiologic data as well as the configuration of the hardware and software systems
that capture the physiologic data. For example, one blood pressure device may employ more

complex hardware/software combination, which may produce a higher resolution pressure

reading. An algorithm assisting in the calculation of the diagnostic results may provide
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configuration options that are nore conpl ex conpared

W th anot her manufacturer's algorithns performng the
WQ3Ms/0fAet i on. [00107] Interoperability via PCT/US2007/021296

prescriptive standard data structures or standards is

conﬁggfag_gh %Eﬁéds%at%h&%hﬁ% doﬂ'%gfeg%i{hrﬁglom& H‘lalefQJ:th.epgalgoridlms
devices may require expensive mai ntenance 5 updates
performang thd esrs¢ fundtiethe dat a structures and capabilities of

devi ces made by various manufacturers. Conmmunicating

ith | tiple devices using different informati on, .
00107 fye1 o kPRl e Rt Tt Pl

proble@@git gApplicaBpipl ih@ Ak igSich AN ihe MR fa) halirgatgeBtive maintenance
physi ol ogy program devi ces, or performother

updatgs {p gpéfsennhihe drantrtseies apehsepAitivestof divces etsdr by varen

184182 CAROGETLL N TRELS 26 LSRG, G o

result innheredbod esinplexitysin ey desigh offggdlicat®neslat pplivagséns| thdeghthenpisiiology,
update applications to recogni ze new informatiaon .

proguagdaes S Oeform R fedieeaic V< anE Ay SSER 19t et when device

infornStigh q’ﬁfdgﬁ a&%@g%eg r@uriﬂ?mgicegée vaﬁihwy@es. As new devices are
conmuni cati on protocol as described 1 n"the present

introdjigedegrinsememay maslengdaremiost likely matstnpdatd applicatiend ® tacognize new
infornS8RL ences consisting of a predicate and subject as in
RURBA I'al ogue. In the NIBP 15 exanple, the numeric
representations for both the nessage (rules) and the
[00108]nf or Mhi ¢cbragtSy EHEObBIcrip HEYsthiRlagle PatadigRid mabhifds@aioying a
machi ne readabl e sentence. FIG 5F shows exenpl ary
commygicationprotorel is defcaled ihepretpay Inpentipgggay sF naMBTiQHEgnatures to
create Qrsgrﬁér%gccgﬁéﬁ& mc[mem@at_e I&@&%je@?ﬁ%ﬁ%amlog&. In the NIBP
anal ogous wth the predicate or actionable part of a
exampde thegmvoreric Tépeesentaoonsetbi both dief inpwakel (mi¢shend tNE BRoexaiopl(grmbols)
bl ood pressure famly be |i st subj ect 1329.
may b BB LM R TS BaS SR o B TregpoRb SR Biites
structted, FhaRnFWfus@lfod b bRIBAREHES based FMEhine S WRES @nessages may be
sequences. Conbi ning the predicate and subj ect na¥ '
analoggpgpyiske ehepregiedis preacherabitast of aesarterree Tha infarhdtios detined in the
r t f NCR: our cuff
NP CEAEb ol BEARL B8N SR 1400 o SWRTBIERYS 1551 and
1333 showmn in FIG 5G After asking for the
[00109] nf or nBtquest/ sespomst dialognesppagdy weboth ésehid cddfighg b eequests

sane net hod, redi cate with a subject may be .
and cegRG HAUEOS 1 P hiBRE 0 s RIS MRLADEEL BEHREON i machine readable

senten@X PR GhRBIn® WaBHIB rcQliest SRS EorMeNvIRe yd GHThesRIESHU Be a
N'. To build a response it may be necessary to

i's
combipgipi A elegegisddé band B33 shewn 1881G. 85 . fAftardskirg foEHE inBimation a
return [rg)sggit:l'sg]m -I}-r.r}gsulite %g}%tthy? &S agtBX?l,tahpere LINGLNY gul%lj l%t may be combined

representing the reques ed I'nrdrmation, iR PHi S
to creadX ehigplegiredtdnecomsf frhpregsstideutchhe dresponsenay@Waneduff predure is

. ~carry the signature with the 30 attached data, in this .
N° T Qiéll%f‘ EesPENSG &l Y ReFressHn S FRMpIARSCABsTCep P @i 433 s found in
FIG. 9pentioned earlier MJB defines primtive types used

to carry information as attached data. 22 WO

2008/ 045276 PCT/ US2007/ 021296
[00110] The request may carry the signature ID representing the requested information,

in this example, the cuff pressure. The response, however, may carry the signature with the
attached data, in this example, a value representing the cuff pressure. As mentioned earlier

MOIB defines primitive types used to catry information as attached data.
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[00111] In an open network any interrogating nmachine
can manage any other. Managenent nay nean the abilit
WO 30088#32¢¢ t anot her machine for informati on opBRTYS2007021296
the NI BP exanple, a response may be needed for the
[00111§1 t Uat (D5, YherRal iR aﬁf’ln'té}iog%gdxﬁydhﬁﬁ a8 nf3Rheeny BHRPA
pressure device. A no-acknow edge (NAK) may” then be an
Managgpgnopey @ee the spibyse soligstiangthsr tachinefoe némmt@anpﬂdyryln the

a_set. of nessages, and,i ornatlon r esentin
NIBP Gl SHaTe o bt o T b TIORe RIS By not
blood be:ssief dned. AThd- &me&mg@@qmymbﬁ&uﬁee ah @pFt8PA € response. Using
acknow edgenent and no-acknow edgenent. A trap faml
the refggppchiaxeisiig e et messagesowid énfpematiop represegting an Itch) Itd*i dgye the
requesﬁédtlgé)&%lg&)srb %;s%ohge may Stgg;&e%ﬁgd ffﬁxmesﬁ nes;: %{ aBe use@ Ot(l’)1 ég&?g
acknoaleylgdtishs agend- ed:ldﬂbﬁzleﬂgerﬁcﬁﬁ dhaeds. fafily mapb&r&afﬁla@ 65 APytoe: family
n 10 con truct used by all nachlnes usi ng_ t he
to dea@ﬂ%haﬂ;o ﬁb%tffziestwfﬁen fi)egmp iy g aﬁ%%@éaewnway
"yes" & '98" Qleregﬁﬂ@p oem9fme‘§§1§5 YelqOinb PRI 140, &%5%%J}tﬂer5§tommon
an ext ended reason it" can not perfo#ﬁ1 nct’i on
cmwumh@ﬁ@ﬁmﬁﬂmndmnehmngésd@@hﬂh&ynmnmkude a machi ne based
nunber that represents a reason code for the failure

nd hungan, dlS lLayabl e text ef ni n
oot MRS TR AE” PistrabSithy 15 e 88l Gpatpn”
represéxﬁn@@ﬁ ektah@ddnradson Ry hireycah eﬁ)Upé}f(ﬂm ARnchAS P33 S'GesC BF V%"nﬂessage
information in the formof a text string reading
may inclgde p epcigne hased Pumbatt thatURREGENfSabicason cpde for ther ﬁé‘ﬁ‘é‘? and human
dJspla;?xﬁl@ r{BJt %eﬁrﬂ? thlérbﬁﬂlqp olrntaerga tl) ¥n'1clam§ ’f’&]ggs% ?orn&%ya &lg ‘(?ig\l ée asked
Fom an | ntormation request regar n unsup ad
for mfbamdoy ma'ﬁl’t&tuheaglm’\ re&p@dﬁScaﬂ’@mg mfoxtnzienem piea’aﬂii bﬁm text string

ond sinple,"ye 00113). Recal
reading S B grophy e %V%‘ésgrf*szzeglfmﬁe ek gt S HBRFed Family”
respors®af BUR Hbrdh 3R A8 NRGuARFdohiRing 2R RBsUPROREDBNTBY TRE reason
may not support the famly ID’in the comnbi ned
codes giap peavifeeexplrentionthey melpiraple 'yasnoFin@” aBdwarhe machi ne nmay
recogni ze the set {1,1} 1339 so it knows it is being

ked h
0013 ? RSB % I AT e TR B
defined tartitre Thamidckink snapot nfag aogsuipped the ihﬁmlymbhm 2 dhpined signature

resort t 0 nicating a trap ssa n
for the st Jar A | 1% "Ry B PSS keagMiEe s SEhviel Y é%cr EFhowlici being
asked NQUEBMEL.; L(Qil@{%‘:bgﬁ?e BAALH nen dr WS BPRLERIIE th fa ﬁﬁ% B@fcated by the
T e device on needs to ask for the definiti of th
2" 134 f the (ﬂﬁ)ﬂytmnotc,rmqgneh@ mhle ralmdmuel hiynmeet 1o @otmencating a t:rap
messa%eatlgfort[flgtci)olnllﬁler(?{):f%bhhgy mag reS rggxtgg %‘g stegé(lfoiglo rﬁ/o ]'egg'r dlal%gue based

interope@ABILN ha@bhbO NMTHY &t iR€ Bhly b@&ﬁdo diladop giéeueﬁ{uaea. $5lhelﬂr@1y @)oo
shows an exanpl e of how a dial ogue interaction in the
comprebipthiff ebitrrsHy 230nghotstol may be used. The machine to
machi ne interaction in this sequence nmay be governed
Yy th " he ¥
S SRS e R e L S s
supporel papompufrficagpe psuoesl-baded cimlapeguence in t he dlalogue
may al so be defined in human 23

[00115] FIG. 5K shows an example of how a dialogue interaction in the communication
protocol may be used. The machine to machine interaction in this sequence may be governed by
the same rules as language engagement. The request may be the same request defined eatlier, i.e.,

"Give me your cuff pressure”. Each sequence in the dialogue may also be defined in human
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WD 2008/ 045276 PCT/ US2007/ 021296 readable ternms. The
negati ve response Qption 2 1347 may include an error
WO 3/ 04d6 error definition defining the speci PEEYSHNT021296
the error. The negative response Option 1 1345 may
readabid &fms. | THd MYLHRNSHhQTO Y‘@@hndytmcl@détanrk‘?ﬁor tc&fe and error
reason. The error fam |y taxonony ‘may incl ude
deﬁmM@qdﬁé@tngah@ismanﬁefs?fdhs errorT Hite negapve sespomss fanoe 1 1345 may also

. fr machi ne,receiving a plain 5 y

inclac B KRGS O DR G% TuEreoi H Eo G B oo meg il

reques$ thl £ kdspati?sérgTHB Qecfu@ﬁ@és‘{)ensk%ewﬂ)@k gl a fhehd ;é@elvmg a plain
response. The response 1351 may include the

"no’ rg@@a@q{éh@omééé%)nw@gsal erpgy codg emisllisit {39eqd eereiveils1 the reason
from éhlﬁ:l'xlrldc'lrregb %ge Iﬂle onsse 35[1 pral:l'rflic]lud-le-h:ﬁe QLSS {3%5 and 1355. An
accurate error orna Pon s genera?ﬁ Yhe madhi ne
exempl@n dqatndads lﬂlt\kﬁrateﬂﬂﬁ ®IG. 3In t he past, systens error
nunbers have been supplied by the device while the
chin 10 receiving the error_ has been expected to .
(001165, hdhe dppsrtof 6“’51”%&1%% iR GHBISPAS GAFTAY fheghachac gperating the
error. Gh rtlgzr astT Q}‘sgenqsecqwr ElGI%b@[rS rhQV;e 5RE%y 'ecm)f ﬁé%@lcé thﬁ]@&w&hme
sof tmare hat hosts nmultiple devices and versions of
receiving @lyeerdé\hptb@n eElxctceqqisrpwpub@tam@s tenbumesehdrbicatefioftion of the
nunber ov v ce
exvor. Koo JT8E e SR A EnFs B ns¥ ek o RS T ot Mol desipes and
versiohdlofaiSde@I¥Gicéh atxtdreivy u &@J:s&inhl r&RIBIHH OF e bRk ISer @%erfips (e.g. two
. nmeans to map to hunan readabl e definitions. By |eaving
device Fay @pg 15y erns cpdg Ordeling differant stptes) deayi Reaeqvgd suppismsithry rely
solely 8n %Irgpﬂﬁﬁﬁe E1 OhedlE Q(b QH*_) Wh&ﬁar{ &Lﬁdb?evc?efﬁﬂu'ong 0§}§ ﬂerm the error
updat es and extensive error code managemnment fr'om host
infornmaoh imibs dehed andrshppcaung wsthrhdwhmyor rdeahnmaﬁ toregtride it, costly
P elig1nated 4001 Cbnnang ean1 at.us nessagg
updategjapd GXEOSING EORCPIGPIPBT EHAr e foRk &ﬂ %Ss et WD Bragy
damxahgy@ecﬁagﬂmaessage may carry informati on. Comrands
nay send information with 20 the intent to change the
tate. Status nessages may carry informati on being
[00117ﬂ epor t edmatand égeﬂnaﬁn%fﬁafp? metsagean] Hehvversinallasly te theirequess message
descnl?e%k\%gwé %,q arr? qg@o%%’tloga 'd ¥k orllgits Imqu gfl:'lnsdl i¥formation with
porte tlon but 065 not req
the mtand«mmmr%d gl&rmnt: Statoe nassigatmis dmsa‘fffgﬁnat{oaml‘hg]rep%tewat fegular

uest nd response SS t he taxonom c .franework

or irregyl tprvgliagaviny %E??“dn%mﬁgh.f&atﬁashmﬁwawman%w’ geported
infornfa @84, I [t AbEORbe quw%mgém&whﬁé h @Bk HQLpRL I ON tO a
25 device it may be possibFe to conbi ne segRents 1357,

359 as in FIG 5M A positive response 1361 or a
[00118&egat i g ertésmstemis@somynqs@geﬁ, the tﬁwmgq frﬂfhewquawy be used

to buﬂh%églwca onggrdtfn%%%wfcg gongi ragctlf n’? gegco uram?n mformémon toa

conmuni ca Fetur ned can
devicefit ang lbeh}ﬁbs@ieheltﬁ @oBinB gegnh@ sSEB3R, 138¢ hini [ G. a5l dEf)d)sﬂﬁQ rk§ponse
the request res onse exanple provi ded earlier. 30
1361 qramegasive eshnrid Sek@auteulimy provide a renote procedure
call function. Execute nessages may allow for a

[0011‘)?3” agi ﬁ’fge [}%? gk&%rﬁ)pmh}nyé)&%d @5@1@%@%&@&%@m@nt¢%‘rﬂn§tﬁncaﬁons The

e-code returned can be retrieved from the device using the same mechanism as defined in the

request response example provided earlier.

[00120] Command execute may provide a remote procedure call function. Execute

messages may allow for a managing machine to invoke procedures on a device. Command
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WD 2008/ 045276 PCT/ US2007/ 021296 execution functions
may carry a string based nessage that represents the
WO aMS{0#¥ A6 a nmanagi ng nachi ne wi shes to execut BCHRS07/021296
target machi ne. A genus-I|evel taxonom c el enent may be
e T oy f S GRL ) EPNERF e IR ipp g mansging
machivaivishesaeb ghtcufearn 4 hgegmndanoazk gﬂ&té&vef @xorfonec dr@enttreay be

.command. .5 [00121] In th xanpl e, a star
providhy o8 MHAUge (e sl R el TIE T UaerPY Sanfes APl
allocate QREF MRt MR fdrfthd u@EﬁQHk@r FrdRaLidEGe BBYmARA.t he sinple
sent ence:” "Execu e start BP cycle". The genus
1Ear aneter in the signature may carry t he conmmand
[0012%) ke hg AN I?@cﬁxwpkeh%stwae hlaed pa§surs h@mmanfrh @y Be dgiedndhe sentence
comblﬂﬁ%% hS&INROL; al‘usg and tl't:ll' 3 le sen i, E, LS A s?ar P cycle .
req U|re 6 Fe pon ﬁ BUtEoe Cof The: execut
The g@msmmdlmealms bighateremes oty &ekBanﬁﬂ récdafiged by ée nila@hme as

73 ma resul t, 00122 A machi ne nma _
Showwa?qéd?@apg gﬁﬂfiéﬁ pegmgn(s l}?? ]ﬂr &b Brching may qumred to
respoddr\fng{ Hl@tolu%)ne Cﬁ%ﬂl &gCJJ(])%C an@rp% ﬁ§f€ réI; éserlgpp{nta H&XUVC

be i nvoked by a machi ne based process or rom hunman
responiseifl 8f3aoty wsull. i ke t he push of a send button on the
machi ne with a status nessage as shown in FIG 50 and

de of segnents 137 nd 1377. ositive re
00127557 o SR AI P 2 SpnCee 5B /of BT o mation
during[tHONIBP pRide@anh repd:@ HARbE Q¥ oRBYbPLmbiHIR: Kakéd proddss 8NHom
conti nuous and may not requi re acknow edgnent. In
humarpinggracgipn fkesghs pysh of 4 wad PAGOT pofheanadhingasthestishpmessage as shown
in FIQ %ésﬁlldrrgacﬂ%@ls%ﬂggx{e {575 %Lcﬁ tAO c?s&v%&%génsqqgg} ! zll D& ative
machi ne at so 3etern1ne fre ency u
resporse i3Bdnhsy redd83, 1385. 20 [00124] Therefore, based upon
t he above exanpl es, framework taxonony may be applied

0 se [ create a flexible ryle based c
0012313 g8 R G SR e AR BBV HOBERS LGB i
acknowR@grh&@d. TNFEG.IHPes §6©eht faling 8SH ANintRivRbWEdGResBure monitor may

fl exi bl e and extensi bl e nechanism for defining atons

streamdp aj tHEerReRiiosg imrchinfracivntede tammited dregnener nage up of segments
1383, pxcensible at all levels of the taxonony and may
’evol ve i ndependently over tine. This may logically
separate atons of 25 information into nmanageabl e sets
[00124hat c@herborg batetnedn tie abbeat-@mpiy fatndaicek taxonomy may be applied

configuratio chj ne based or a | S Thi
to semgptyGsit et fgﬁﬁbr‘ﬁ wr@éﬁd SRR At E%ﬁg'fﬁﬁmewoﬁ taxdnomy,
numbérf‘ﬁﬁ& bé %ﬂh’%h Yo ARiErardhRAEH LGN ﬂrB@id@Q hkﬁﬂl@gh@ eRedstbl®mechanism
redicate of all nmessages defined in the conputer

for definingatatpe 0§mfgmawnann a [ROES] Ew@l@rmxw bg ppemsubld etfalldq:vmg of the
taxonstan ardt Res, & Structul rl £
NUBP “eXanp ev?é‘ ase y of CI'aSs| flrrrl}za 3%%3 YB am tﬂms °

1nforrrfa&b1€m&lﬂhlaﬁ:ig‘¢slﬂ@k@gﬂh6t daaelco@®ired o Prdsit QS\@StdBrﬁJc C(Bri'f%uratlons of
framewor k taxonaony. The exanmple for this famly has
machipghaserborgr gy FQPT BAY Byidsghe ability for machines to respond intelligently and

understand the actionable part or predicate of all messages defined in the computer language's

grammar.

[00125] MOIB may support defining standard types of data structures. The foregoing
NIBP example is based on classifying data based on relevant physiologic families for purposes of

the framework taxonomy. The example for this family has defined information and
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WD 2008/ 045276 PCT/ US2007/ 021296 configuration for
the atomc famly of NI BP. For a nedical nmanufacturer
WORMSW4IZHi ti on of diagnostic data focuses maPATASH§7/021296
physi ol ogy. In diagnostic function, atomc famlies of
conﬁgamgh @Arquatohwsnm QPiIRp. SRS §1ed1Eﬁ BRALALUES thdWiFdton of
Sp02 etc. may defined. These atons
dlagnqmydﬁaﬁe:uatamudyeﬁn physidegy, Ig dxagmcguc Atoicamrs ,atcamd families of
e MOB framework, 5 fo
PSS TS HeE PP RHER Sl ROk SBE PSRt P cnpigbe defined.
Thesejatbits dhyAgR0 Fhia @eﬁﬁﬂ&lsn@ﬂﬁ%hﬁgonsaincﬂn@g@é/g%b OrRIMO 1B Bhework
There may be other taxonomies that are hot based on _
for infpgpaticinggodsing yskidensificatisinmiyonas e spetificato jBhdisgnastihdyta modeling
ata phﬁrﬁgﬁggrelém%ﬁ:qgh%gaeo@ §,0¢ e(}])g Xt eonn%rrg & rtgat ar r(ljél %Ias?e,ldo ! 55 mlhes of s of wpes of
physmdksgmsdlasd €THesd Othey dbdgbA¢nl Stefns nﬂy%xteﬂél 231133 physmlogles representing a
mork/nndel may be capabl e of defining any
Shﬂredda%é@es?%tapdq SR caogeegoinfamption mThq@xwee
frameMQESda% %‘% ﬁéflbled@ff deﬁﬁiq Qll?}y éalte%bg%l omgoga&ate orical atoms
represent ormation cat ego AUET I & Of
can bewaweé acrptsall cWiecrd Bhwairdogien gncbﬂn@pdzpmsessu nrﬁ’onnanSp@Qt;egory like a

or exanpl meric .t may be cl.assified
romerie e e AP DS CSETBEG Dland FEGB G Sropgl SemAopyegc tpes
may b&tlkssifeA vlith| Binici REIbLRE 1ErB:0HS 8ES pRRBIdREWeen families
of physiologic data structure types and categorical
data types in the MO B taxonony. Each atomc fam|ly of
[00126]5 phyéf Wytlestepss shesinperzeeans bepyres farpiljesnd phptiolpgje data

struct oL Ed eegi] Bk Bhed T @Rl B SOPLLE Rt Rl of

structures out orizonta
physiobaicetpor jte@turd gped raynteeyset nmlvtad&aliy Whﬂsﬁle §:&ﬁﬂles&ifa:htegoncal data

subset, of data fro SI ol fam |
strucn gy B AR oy S h B G Ponnclie f Pt ssgtona
subset@®$ A& |flonfSach %&él&élgl@b!nﬁl? at éa'ﬁéggﬁ&ﬂf Bimnill Ql%%ﬁlre information

Categorical atomc famlies may be conS|stent with the
attributqs gprglh pkcanfigemeen gtri®@snopdel and nmay be benefi ci al

for a nunber of reasons Managenent of an individual

00127UNer i g (ﬂ_ﬁll ntpdraits
[ 7|ldhe re 16°1 ha P be? a>s<18terlt ek %epgfn atl oﬁkgmg%ﬂ mic

modelded inni bg bandfeial fbr 13891b@ﬂ‘ of\m&\seﬁs N%g&ﬁélﬁby atMrdditidual numeric

. physiologic famlies of data eate a dispersed
shasinggEamisiepr B I RpahEyY 6 %&ﬁe @ﬁhgﬁéssﬁ%@t&%%ﬁww ofparating and
definif dukeSici1B8y QAusedio skia:ﬁy mﬁﬁ Ph sl MhaRs YPRL Bay Blefte a

not executed across all €s C nt ai ni ng standard
dispergedtdefiwitipm al his ype opert vp ﬁu;ppp@rt@hgdopqrrmm cerogdugdfin dneeduﬁ;unon

when AL PR 00 B 005 1B RO S e o
also prddbc@ a defitidBdyUh eﬁnﬂgugl"ﬂbntt:ﬁdéﬁoﬁll;ﬂe following form Notice

that the nuneric configuration is not cI ear | n t he
t axononi ¢ nodel , I nformtion Taxonony

001284y e ghbedlrsbieationmfrmencsarisht ia thﬂs‘ﬂsel&ﬁéhlﬂ%ﬁa@hm%@gc data
strucu%’srfﬁ{ghpta@{h@ following form. Notice that the numeric configuration is not clear in

the taxonomic model.

Information Taxonomy NIBP
Aggregated data
FmNIBP::GnData::SpStandardReading
Numeric Data
FmNIBP::GnNumeric::SpSystolic
FmNIBP::GnNumeric:SpDiastolic
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FNI BP: : GaNuneri c:: SpSystolic FmN IB P:: GiNuneric::
SpDias tolic 26 WD 2008/ 045276 PCT/ US2007/ 021296

W ANSEBR5276 GnNumer i c: : SpHeart Rate FniN | BP: : PCT/US2007/021296
GhNuneri c:: SpMeanArterial Pressure Configuration

anuﬁpﬁbﬁﬁhﬁgnggﬁﬁggg@&gon:: SpSt andar dReadi ngConfig 5

F NIEF’\‘E.: umeHCRBNAE R OB e SpRyst ol i ¢ (systolic "numeric
é;nﬁ Eﬁﬁ?%tgg %% FnNIBﬁ?:Gannfguratlon::SpD astolic
FmNIE

i ast.olic "nureLich ﬁani raéion?)
B et gl gt b aia e, (1eart Rat

FmNTI U prdgurafian:; g é&h]c ﬂ@t lic "numeric” configuration?
FmN 1&%8@99@%%@9%&%& { .égﬂ%"cfn'f&f‘t’%?’(%ﬂ EHEEYHEOANP
FmNIBRfra¢ prigurates: SghicanRase 6iHean Ravo [nomenpé centiguratieny
FmNIBBx@neefguanendp)eam npplRresgreaMARenumeria” gonkguiagah?)

famly of data structures. The nbdel shown above nay

illustrate how the configuration of the nuneric for

ach data nuneric defined is not cl.ear. There may. be .

o2 UG P B GG oral e RRi 6 PTG Rervetdsel ramiy of
data st2REWES. OFHeGnSREHHH zib‘é)vaﬁﬁif URaRltehbw tide J&lﬁgﬁr’a@orp&f tA@humeric for

Even if a nodel were applied whereby the following is
each dgampmeee dquw#m%wlemwﬁ@m Hay be 1obiguigpngatsrigingdor example,

whe 0 3 SO RIS /AL OF B A043RLere v

no cl I'ng
wherelsjpthe ifalowihgd bidefiedf am |y in 20 the taxonony. In the
exanpl e directly above there is a clear overloadi ng of

eci es that vio|late the taxonom c process, thus
FmNIHEERE oty
Or |

R PPYUMSTS peci es processing. [00131] Each
unmeric data type may require its own configuration
FmNIBPrGnhonfgeationspdumeptsolit mits. The definition in
vertical physiologic famlies nmay not be capabl e of
identifying the taxonony as a configuration type for
speci | [ -of counmeric. Ay att t g
100150 5B b o BE 5B UsR b BE R a MR BB LR famity i
the taxoaomfy ai thy egenmpls daadly apeai Baee i D0dad B} erloadiag bé shatien that Golate
mtigate issues |like thjs taxonomc famlies of
the mxea?@%&%fa?, thigrdding CPPRIEHIEY SREFESITEOFEME A preferred
taxonom ¢ nodel is detailed below. Notice the

[00131F BRSS! Jdn@r&ﬁata!%ehﬁiﬂeg@}ﬁpsm %@%ﬁ@%@&thﬁﬁte@,ﬂt@r E)Q@nple, limits.
reuse of species to identify both"the data and
The defwiongu rertica physidogi¢ frimglevamayoet Pagambinpf Menefying thakenomy as

a configuration type for a specific species of a type of numeric. Any attempt made may tend to

violate the taxonomic structure for family genus and species.

[00132] In attempting to mitigate issues like this taxonomic families of categorical data
structures may be used. A preferred taxonomic model is detailed below. Notice the specificity
in both data and configuration and the reuse of species to identify both the data and

configuration.

Information Taxonomy Numeric

Data

FmNumeric::GnData:SpSystolic
FmNumeric::GnData::SpDiastolic
FmNumeric::GnData::SpHeartRate
FmNumeric::GnData:SpMeanArterialPressure
FmNumeric::GnData:SpTemperature
FmNumeric::GnData:SpSpO2
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FrmNuneri c: : GhDat a: : SpSystolic FmNuneric:: GnData::

SpDi astolic FnmNuneric:: GiDat a: : SpHeart Rate 35
W@ﬁ?&ﬁf%ﬂ%: : GDat a: : SpMeanArteri al Pr essure FnRURES2087/021296

GnData:: SpTenperature FnNunmen*c:: GnDat a: SpSp02 27

FmNdPQr%O@ﬁbQ&@Z@hPCT/ US2007/ 021296 FnN uneri c: G nD a
Frc, ta:: Wei gh Etc. Configuration FrrNumeri c:: GnCon

tion:: Sp Sys tollc 5
gbg{fg n%" Conf, : SpDi astolic FnmNuneric::
mNRESH g %Honégaé Pate | Friumeric:: GnCon
F“ﬁ«¥ﬂﬁFa ﬂﬂggawga I9'al Pressure FrNumeri c:
FmNumpessiEgueaigraion-Spilnsatat ure  Fruneri c:
kﬁﬁ«EWEEW@QGP%%ﬁ@ﬁOH§BE&@?M$UMﬁHNEW@r|c
FmNuane@on Copdoatguation Vi IghtperaBire . . [00133] The taxonony in
FmNuninrs:: Gondein fgueariool:FaplO2 defi ne the atomi c nmenbers in a
FmNuhdigl: Gndoafiukationt¥efght a vi sual representation, the
Etc...nunmeric famly identification is shown in FIG 6B. In
15 both configuration 1393 and data 1395 the species
may be the same and the taxonony clearly defines what

is represented in the atomc nenber. It may be
IOOBﬂxpandabF exaprmyrthisanads] menglersly defipe tzhegtqwgt membersiie 2 single

famﬂyf g’lhlg% v1s[qugr%§'r%S %E)g 9]¢ Im%rlngxgc f%\rrgll cgggili on 1s C?V at Onh% 6B. In

ies t are ’‘a comon {5°0n ageous

both cbafiguaiduer130g aﬁd)ﬂkﬁa IZX)SRHETQHCQS sanbe Qiérsattnb aid maya@abmy clearly

th conflgura limts f 20 the nuneric.
defincp, g EEPHRSA e HEToME frallt gy BfpiPgydakte %‘ﬁﬁé’? baﬁammmed
in 2 sin@¥VRbmid Aintly,. Because the configuration for any nuneric

may be conS|stent the categorical atom can support a

uni versal user interface that can handl e any nuneric.
[00134)t ons fFetegernfy iglorariiomint39gmarfamdias thad 388 4 epnirhen function is
'ldvant%gfcg)ﬁlg k& otlFaeer r?aé%nes:]?\ rglgr%érgcg%g:ﬁgurﬂl Gn rtngygcar%r%: dxrﬁjgjpvnon limits for

the nud&fflb nEﬁ’ckﬁﬁfnﬁdrﬁ rmayEnage tlﬁ)p%tdﬁhhl&o- Em aﬁtl@i)ércana lo@&kdit. Because
te=3, etc The speci es value may 25 be common to
the copag SRS AHAMRSHF T P& ICPBYEtenT s %léagoqlsel HOm qangppport a universal

user m{t&faZC ilha} CMHH gﬁfﬁgfg%ﬂé n‘gﬁoglétf& CO?IH%J g@(ﬂI iﬁ# n@& h&g 1§®’m the

a systolic rea |ng
numenefamdp ertdehged ihdIG. 6C. The value n 1401 may represent any species in the

dictionary defined eatlier. E.g. systolic=1, diastolic=2, heart rate=3, etc. The species value may
be common to both data and configuration. The set {x,6,1} and {x,7,1} may represent the data
and configuration for a systolic reading. The "x" 1403 may be a number representing the

assigned numeric value for the "Numeric" atomic family.

[00135] Using the numeric categorical atomic family, a user intetface ("UI") can be
constructed to support the taxonomic model. An example is shown in FIG. 6D. In FIG. 6D a
single atomic framework family can be used to drive a smart user interface 1405. The user
interface in this example may use the dictionary and reported configuration to handle any

numeric encountered.

[00136] For the gage to fully function it may retrieve the device configuration for each
numeric and apply it for each numeric. The gage may update as the reading changes. The slider
gauges on the left may represent the cutrent limit status. A green color indicator 1407 in the

middle may represent a reading within limit and a red color indicator 1409 may represent a
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assi gned numeric value for the "Nuneric" atomc
famly. [00135] Using the nuneric categorical atomc
WO3MSI045276 user interface ("U ") can be const PGEUSE07/821296

support the taxonom c nodel. An exanple is shown in

reading Iogt ?tqa’njt.l 7 EbG o%@coxﬁﬂi&f il gxllc%uﬁttep mecalsfpiagm\é)?ﬁhn e a bell 1411
amly can be used to drive a smart user ‘inte ace

and th¢ 465 14 Bhte ausé rolbnfoe nh agleaniced tihiabcexanpl e may use t he
di ctionary and reported configuration to handl e any

unmeri ¢ encountered. [00136] For the gage to full
o3yt Sy RIS iR it DO CORTE qUvaiE PR 515 vsed
to def@@&Ave MESRIati6n 4. ARWIE. b1 2 fREilL 8T RoMUPELE Lifed (JRR2G3T6I

may update as the readi ng changes. The slider 35
compeyrny s ware t4mplésef t may represent the current limt

status. A green color indicator 1407 in the m ddl e may

epres I ' M thin Limt and a.red colo o
(o0t3817 67 25 8oy AR, bl Iull b0l o B0y s fRed g monioring
applicschs US260 7/ Hadiitg apsiraiidigmapbandfe dnky Miathint Hisedverdtby @kilizing

limt condition is encounter the display may change a
Smnd“ﬁ%f‘?’“ihjif“erﬁﬁs kided tstpndpad t¢g9TAPBE col or for an

enhanced vi sual cue. [00137] In addition to the
[00139)UTTeT | ©,63L QG907 M, bMRShikEE My be a wave sanple 1415

used t0 define wave information 1417. In FIG 6E a

simlar U concept is used to create a U 5 conponent
[0014Glor waVke DanphiedMedi@b®bRT! Sfernuted Bhyed MO B "t iy pe intetigence
cvsoi] QLR85 8 RRYEL s PRERE! BLL 8 IBAR0) P apeg mcopea
envirohaiRtls &y auyportgihe abitliyx6 e¥epatiedy ndtt inffdaiafign nidalddad ehtire

Ssmart U interfaces |linked to standard category atons.
maChl[“ﬁOlSQ] Dynamic .Families and Dictionaries 10 [00140]

The Dynami c Medical Object Information Base ("DMJO B")

[00141] HNEOTE mafue h & SROEme R &moﬁﬁ?) iRy nlaBdhe WRY dfl baY o
machines to respond intelligently to Thangi ng
describart mpdgl @nd bdpeesertaon efrinfoningtidyyingn pgarting rgolying nediokk. t y
to conprehend new i nformati on nodels and entire
chin 0141].. may .be an 4 npl at,i f
00125 oBHO A’ Bt R R GRS g8 hn

transfEl@shE idk@namitadede] &6l af SlpeteseNdadd didfoaty. ITHiOdwBdit@halyimay be
an afdapti ng evol ving network. [00142] DMJ B may o .
transfegied, frogp maping EA@AGHICN FotNe fr BV sardnaoheda dictionary is

receivdd iRRR} BE RN AN TN B PSS mwﬂ;@d@]@g&%ﬁr%g{g}@%ﬁm. The

~ dictionary. This data dictionary ma
dictiorfaryommyreretyi the heroamesdrbirerepresantaionif e fbwaatioh mg:lyslingetbe Sefinition,

o b e g Sy B b B 5B R 8 o
machihd’“ﬁz@éd'?x‘d'c&@ing I@Sri%@usdim&diﬁﬁglﬂﬂs tFEhiG R thd A1B& fmrful self

. readabl e representation of I nformation including the
maintaypg Histemsn The tashpdlogr mpseprstide 2 rechgisnt fnr agarsiog syseempp change

and in%%(?ﬂ%ﬂtg witht Qﬁi}l 88%e eﬁg'ou\{){?tj.rjed %de?gnyaéﬁgnéﬁ;géén%l&lﬁ%ugﬁ Itll)e

discovery of machine dictionaries and information plug and play.

[00143] The data dictionary may be a standard C++ header file or another standard
header file for another language that may use preprocessor macros available in the DMOIB
implementation to create static byte-arrays of binary encoded data. These byte-arrays may then
be managed by DMOIB in data dictionaries consumed by DMOIB implementation to produce

fully dynamic data structures. On instantiation, DMOIB implementation may parse a data
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machi ne based processing algorithns. Providing this
technique may allow for powerful self maintaining
WQes@dE276 The t echnol ogy may provi de a nechani BaT/U§2007/021296
adapting systens to change and interoperate with any
dictiofh@y toC@e ROSOMBERA BE JF AGKE I MiDErC MR W R eERIRdhS ﬂan‘be completely
t hrough the 25 di scovery of machine dictionaries andp
systen}-inflepardentand BPG@IQMO%QIHSWOIFWM@}Y“EH@ dAt datdidestiposar y
deﬁm?qgé égrrea?l? ?té)g} (gff}ng)n g++ he?ygﬁroulge éhet [ %lg}g,gtwt}&)rthg Egpoqglmty to load
data daﬁrﬁmmﬁ:@ﬁ:&ﬁkameﬂ’ﬁa Aédih lcaxli?ﬂeencbrﬂ ﬂbhﬁe(ﬂ&ﬂuBMOMP stack, or from a
npl enment atjon to create static IE)yte arrays of binary

local Ry e hstcata drfigisen B &c sphersedrayroritatase ﬁnlﬁathatgwaﬂable at
run mQé’m%&BJhgdr?e% t%llngﬂe%hé‘s consumed by DM B
I nplenentation to produce 30 fully dynam c data

structures. On instantiation, DMJ B inpl enentation may
[00144}ar se Ahdatrehin@&ictiDap0nIdp @41523? 6n P@%M@&@Ws&&é:ﬂﬁ@f the

dic |
taxonolri%lé mqoac{I dlelflflﬁk)]%{ee 2\1§x %g?}r%ée%%?ﬁﬂl e 3 Sl‘ll(gyvn m%b%f{'re Ebc% sphere

1421 i6 Yisd @PRdnRFeRGMaRta3Nd rfREdeallién 3CL A%SnIMGL WRHiKS FOG. 7A shows
file systens. The data dictionary definitions for

three poseihle apeshrdstion neumprer r&ﬁfqﬁ@w itk icelesurrtig mechinegpde trained for a

new mg‘c}tuﬁe In%@ IORRQLLURLE Y4339 !1} c%%talrg%t %hc%ggi artlé %né fer 1t another
nam Ca I Yy acCross a ra I"a ConneCt I on eb

machlhﬂA:ZSSHoamig it. Qlif tHer romahineSs hlmb&l tofstdrearﬁy&ztrefélr tHEI‘tﬂctd)ah@ aCD or

definiti.on be consi onfiguration' file
other §tfigge Tediay 44 | HBY Bo%bC e ?Sﬁﬁbqfﬁrgﬁgaanwnw% Hsclsbgition

may 2188 c&rﬁmblnem iht@Bhet [&&1%41429"&%&%%@%2 ?héjxhgﬁdfmy oflfid glachme
may be an el ectronic repr esentati o the taxonomc

he maoided dletﬁoraryrmthﬁ @nay Aodliamgy atwecalle] ze@habplllyeU msucshi@mmﬂqr KGUID)
used tglqssoaatea ona herre}xac}giéza'zhe Ehe \qledtfl'xon%rs urc ?é er nthe
AL BATEC A Epreent at M6R™ DT VAt akdno ARFAISGUrCEPESL A
deviceshows 10 three possible nethods for a conputer
pl atform or ot her consurri ng machine to be trained for
new_machi ne nod machi ne 1423 may contain the

l00145§ i cti ohaf g}a%ﬁﬁtl?fﬁéhe%’rdeﬁi may he flrable apg supRE muipple languages via

the usd 954 m&g &lcchh&sﬁqh erhmg bﬁﬁndv% nlrreﬁmt%n GO iff BRthuni jeations
transfer” the dictionar a or ot her storage nmedl a

may b@.dQFmeﬂybp@rm#ls@@mm efia hrdd@scqhamernt ﬂ?emumfea}amm}dm vatiables

n al so co rom L nt erne
eanstReIdh Ferin et bR D Heliit pact G ereibionpnd e MOTB
frameﬁ@&hﬁ%ro&&e 48R oFBaRIRe elét@édl@%ésyus@(ﬂ td AASoABYN ICQARY & fBrmation
, what is called a obaluy Uni que ldentifier (GQU D
in clecgrgpig forn. gEahde] dafimepsamecefthesaegcadingaypracahdl hewwhryrit ideitgfied in

-pravided froma source other than the device. [00145]
dm(mgﬁg%gata di ctionary provided may be flexible and

support nultiple | anguages via' the use of a I|inking
Table rechani sm The way primtive information is carried in

comuni cations 20 nay be defined before a di scussion

Identidr @ |1 nki ng mechani sm Pri mtivegs det@ ARy be

Ox01Variables transferred Tn co cations and are

OxOZI—fe” nmed uy am agr eed—upon clui}fnttf6| orm—The M-8

BAEAAIE nreardae - a oot M ol oct r A

3
g
q
b 9
Y

€t \lwx‘li)th?nlll ve—el-eet+ronie
d car\ nrnratlnn

0x04H“’w ST T - - " | Uint64

0x05H ansichar (String)
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in electronic form Table | defines some of these
encodi ng types and how they are identified in the
W@ RBI0eIa6y. 25 Table | ldentifier TYPE- SPECI FPEDUSZTHTN21296
HUnN8 Ox2H Uintl6 OxGBH Uint32 OOMH U nt 64
[00146PX OoH anshinharh RehiifdbonIRe M@r&.@%/a%@%%g number in the dictionary
CT/ US2007/ 021296 [00146] In Table 1, the identifier
used tg ndetlh@ al padee ofrnfoipentigny Hbuexaoplenif ntseqtthnfahhes dhifioed orihe y
dlctlonaf:qu ngxer:glze:d {1/% gGegllt gge&gxf {nHang TS ehl Eg(é\évgoghﬁ ad.f{a?%lf Seart rate,
and I\/Mﬂ?yvab&s &l hls@ e afriad At 10 Bit vIMeLIBking MY EREdOmMAleBBId earlier,
Li kewi se the diastolic, heart rate, and MAP val ues
recall thgJDApsen aagregated Plagdapsessure geaging may| hedhe cambinggiondd31 shown in
FIG. HRX0 N ARLY BELBA! 1abRM43Pis sRER o e LD for an
aggregat e ood priessure reading nay be't
conbi nation 1431 shown in FIG 7B. An abbr eV| at ed
[00147i ct i Olfhisyefbﬁbl:eemﬂ.}il@c'ﬁst iirsthe Riganar ad-drGitorhE. refe@itd ald may be

S refer exist in the dictiopnary as an
folowl i G0 BB RS MG R eBa G| B Bhyobs e ieol ) 1435
may bé ESlloQkd w @xmz? rm@w o&@z;ﬁ@g@ €537, 1Thid ok G b PNATe dhRture of the
set {1,6 may be | oned by OxQ2y Ry

X
encod@(@&/ nee@%@@y am’mﬂe‘r‘meylr@hgn@m lapwaqmt@f byt the sest{il ;cht} ufde data
e g 5SS 255, SRR % o TRER PR LSRN
{1,6,1y Bl re@sredicidWaluct Ria$ bs kxddztddl @n PR defihd thd dicliosR | BRGRaydescribe
16 bit. nuneric values. Wien an ID 11,6,1 1 is received
how tq geraghipfs@ane resevekt racted. In plain terms the
dictionary table may describe how to extract

[00148)N OF MBS OBy L ERIcNESta EQDBEARI @ce%aw&l qiat tsig?toﬁ)er

can be further processed for display by u3|n _
dlcnordlirycattrchumsy FH&1 1D Bluseaes def@lt didplayltésud #3%Bvess ofehegle 1441, scaling

| 439 in
e et I T S
dictiod N&iRfy fot AERBBIL resuld Jvith Mol MRun&@id tvlts. Ofhedtenm@ i€ tHe MAOWary may
entry for. an NNBP result with four numeric values. The

fePfeS?fttéhesS}iSF?ht: Helagplis FenaRptentiid MAdpiabise ntlotisrehmyhe wiifsanay be
deﬁne 1&!11']1@ fcg'dgéf’}lr dl efnlB%Inanot%Q gne mjl\é %VQ?%‘IO\L\Q’E% Qfech.lts Iga)tm %ﬁnﬁamed a

I ndi Vi or each itema
set of m@n Valtlest\hleh die(sﬁ‘me uhie vel dataHbownery, struétutel'noslda:l‘aﬂ'y(nmts and scale for

cont ai ned t__of jitemval ue t sa uni t
al irerg g theatarm fagy Bn@fffFf?c“F‘B’&& e %ﬁaewseﬂgﬂv%mﬁ exiffgn carries its
own d8G@Hiéh. f e dadl dictidr@RBmAycdnbin A¥QHatiod 8 thYatom as a whole as well as
Differentiating uni'ts may be used so each nenber item

informagpp fasga¢h ieem gyghe demiipfanilyn. The data dictionary may
contain information for the atomas a whole as wel |l as

[00149] The data dictionary may also support enumerated string types. For example,
adding a "reading quality" item to the NIBP entry, may define three states (Green, Yellow, and
Red, for example). The three levels may be an indication of quality determined by factors like
signal strength at the sensor. This can be defined in the machine dictionary. The item may be
added to the original base software component identifiers. An 8 bit integer may be used for
representing the value (see, for example, Item 5 1447 in FIG. 7E). FIG. 7E shows a dictionary
entry for an NIBP atom with an item for reading quality. The encoded value for item 5 may be
added to the map with a 0x01y value 1449. This may be followed by the addition of an actual
line item with name and the enumerated string members represented by Item 5:0 1451, item 5:1

1553, and item 5:2 1455.
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information for each itemin the atomc famly.
[00149] The data dictionary may al so support
Waddsdd’ed string types. For exanple, 25 addPQlU§2007/021296
"reading quality"” itemto the NIBP entry, may define
[omsq}hree Fhal £ LHRER the¥eldadw uamg" itdR8 thay HOh nGXBEPHEL0 - 2. The
he three | evels may be an |c11d| ation (gf quality
data dgaemuryrinage provide flachwnan deadable valugified the tnmagy tepaserttdven. In this

ensor . is,can be defined.in, the hi ne di ct.i opary.
Way“ﬁ‘r‘f@*“} {eé?‘ﬂl;ﬂeavhﬁecan g‘d&‘é G '?‘E e}fﬁ%ﬁtﬂgﬁv% 4 SYPEQAY die NIBP
atom i§ EHERARRNY thic h@Rah fdaBiiSle rePResEntitidn Al RO@KedBYm B MSRFary at the
for representing the value (see, for exanple, Itemg

value fpa lrpmj 32 H55, 17 Hyis carg iGmay besRedis Taisdiabreicambe glisglayedrio the user

o r,an 0 Bt h it for readi uality.. The
sigaity b8 oAb Mt Dol of SR IBAR. Pikafie i R
reading, foX&ayhpleal ue 1449. This may be fol | owed by the
addition of an actual Iline itemw th nane and the
rated string nmenbers represented by Item5:0 o
(00151} bq Forsgoisip descripigs Sarersiig brvottasase qomppnenyproying the ability to
eanc&ngﬂa@ld%ﬂaM&é/ R2d2 A0t lat[lé?]_(;%é&bviﬁwmvtﬁl: UQame" attribute.
carried in the "reading quality" itemmy be a nunber
The sctpome @mpanentipgot lhaitea tditlys.i Binasof twes/comnniesieniyhle dapatdnof
. eadable vaJue for. the nuneric representation. In.this
being [ESORP IR alPlapEuadlir 8 BT ey ot Pipros iRl iy be
used tb a&kelftf tHeh'@ahis’en Hal di@nLiltb h@)dla@ghagé" LJIKBE at ﬂieQithiioﬁary there
the val ue 2, the human readable representation may be
may be hgapn feadable lnamg’ ertriesigr sachttepra s digtianatyf dihe lteasefrence may
K - hi 8L, it be "Red". This value can be
be “Seé?‘gg? aJ)?;L orﬁ%q%egﬁgdgrlm{gg%%ni fying the confidence | evel
of the reading as determ ned by the hardware capturing
[00152)he r EH@li igrepfeomtsexlariqphlide 1430 I8it]dathhictonng gaiyngly on the link

ripti cqvers the_ basic,software canponen .
able 13T 47 i PRE PPy Of Bonlsed T0H" THAChFEE Haea T ating bl
1459 flySl @Mstidctddss Bgow @ rtef. adl tTHeaRe valein IOV TH&fly bR ofd€ed and
"Nane" attribute. 10 The software conponent i S not

related forideged yemy ipjthe stppgtablsiaf WA e’ € o posrempleatigm B e 46 hipathk nk
forbei ! i,zed; f.or I i i nked i
bl 19008} SERULEROLL00) AL PROLRGILS 8 LI LBY o
The index mey edreaih e Sffsan\ss' the Artidhed stkiag tabkaby thie docliyed string.
| anguage. Looking at the dictionary there may be

unman adabl e "nane" trjes for each it in the.
lOOleji cti ofﬁg? yringrible;npay, er‘E?‘%? %B@“W&fﬂgﬁ%e%}g‘ggg {35 2|spefifiq rgason.
One osmeicnmeﬂgﬂq%elff QescARN &éﬂﬁﬁg Eaces® dbPRAead ofdbag &ér:play text in the

represents a link table 7. The data dictionary ‘may
machipes| Theglevich aselr intikefact.akg. @ sofenrpGa nyehing nig fréquere ithewn string

| ocation pf-localized, strings- n rin abl e, The.
sepres A P Ao bR Sl R e o s e
localizddtrid$hdn lokdek féraht @eviide t&5k&H debbritaMseld @ Apledes nthy language. The

. related to indexed itens in the string table of FIG
string table &1 Gel@mpyde detigipdps aorspitilgitorash Hierprmberdgsd devise and the
. e | L . ..

MO GpdFo A1 05| 3 AR A ) BB L Wrpion
phase.t Has ofaf sletinartdopldagombf aohedbktdelimgot abthe déwee. tThmay also

| ocal i.zed str

provide a conststent strmgl/ &%ﬁlay definition as defined by the machine. The device defined
strings passed during self description may be the same employed by the device user interface,

thus saving space, providing consistency, and a higher likelihood the device employs self

description due to the strings being independently available.
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[00153] The string table may be defined separately and
then linked for a specific reason. One of the
WQRe8[0éges sel f descri bed technol ogy faces i sPCT/US2007/021296
duplication of string display text in the machine.
[00154The deyheIURE dittngfyf 1B6S for@hINIBP FOhEERAmIYK hoWRGNENE. 7H.
may require its owmn string representation for all of
The ﬁdlhécqoamg dersbs NIBPstqip oray snchifleghDimn Blidtioampwbe knlntable, and one or
nume@ﬁ%ﬁ g&{ui&5625 | ocal i zed strings in order for the
deR/ e @8I} "describe itself to applications in any
| anguage. The string table of FIG 7G nay be designhed
[00155)s acc®hspRbét iehddprefteabdnibedded vdRWnCs tRdDMOEB framework
.DMJ B framework. The string table can be transferred
that is preferplly gempa@lowith Agn-drmnae MO Beysiempt Wyle thepare mapy pgssible
[ ~ [
wvan Rk, RUTRUORS T RO B0k BLELAR AR R B Bl can b
summadized agfdospl BMABT nay tllcdnfoaan dexdrel elgndnyic sjzeniadly ne.

. The device defined 30 strings_passed during self :
dlscova@Zaﬁa?BwO&Prms fe df%ﬂ@ﬁ@#ﬂ@ BrEsed 285V iene Hills generating o
dynamSiferfaPd @HaB8R datatf¥AS dSAML NG space, providing

consi stency, and a higher likelihood the device

enpl oys self description due to the strings being
[0015G] ndepe PAERALE panveripostsy Bemgthayye 2608 u5RRepret and display data from

I T T TR

does nbhkavieuhy pabiCitnosialgy of Ddevidee DNIEBHB dbplloBthie sydednuieeuridaBtand the
m;i djctionary, ggg link table, and one or nore
formayg H.QQAB daespperyres ytihawt knoygresBt spesikiche ks pne davest i on
preferably includes a version of the DMJ B franmework
[00157 t hat DiODS RhPERREY sGORRATLLBLEINM ] ForRPReAYRGH M OYBIoB;ects.
Systenms. Wile there are many possible’ advantages,
DMOtheapippBrtbaekreadsy dommayibiityeatdemay vpedatyedataodefinioos atamt time.
There S AP b g e et § e By Btea b g ooty
unknoGin$6 Gvesyytemegiotidalyl RnfrdICesard esmpheibaityn ni ng ful |
features of a device as well as generating a dynamc
i.nterface to handl e data from devices. 10 [00156] _
[00158 1y B ﬁ’é@%ﬁﬁb plso eqglupcarngle mpaitengpge plRjaicrtedecayse only a single

family irﬁ]aty e e &led 2D Harftls BloR¥n ﬁ{daadflé't%@ dagl%éiﬁﬁﬁ%n; . Ol!nl Sy Rehbodiments
standards from MO B. For exanpl’e, in situations in

of MGIBi sharatestfteparees defigtd fnr eddegomatt ditaweeddryya grvicer Common

. knowl edge. of , a.devi c nma |l ow the.systemto
el G AR R B \GH TR0 A"E) FORT ATEE i E R Shred
betwediN@¥detthsdeb bus PRIGHAUAC SccOfso@ NErOnRd Gagledat] BRADE] ofLVEN Bass.

. .may create a stronger conpatibility for systenms using
This inyplppegypfierenay lead © Igexisss \f}nglefaw}%rebea@wfamg in classes with

1mi LBLL 1 AN ingle 1 ace to
L
access et shansrodf dddbikcghpéel dath hambasred spiiby iypesisy thamakiraondthods

to the s roviding a sepnse of forward
for acceajwf}ﬁ}ﬂ BBRIG(R o B6'tEe] 2 Fdtagt BHeB IRl e fodgaipdated when
data dORIIEBRANGE. PlefRAN) QRE Snly PRERMSB2 QB Mre8 uSdEl & thf 8fdivon table

may be needed to handl e evol ving and adapting data
(data digsfonpmy} wseA Sy thedeyicher enbodi ment s

[00159] Serialization of Messages using Communication Protocol Taxonomy

[00160] Serialization to XML may be advantageous because XML has industry wide

accepted tools for transforming the data into other formats.
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20 of MO B, separate classes were defined for each
atom of data used by a device. Common interfaces to

WQee0s0di2ie cl assification identifiers (O ass |PST/U§H|7/021296
version informati on were shared between these

[00161(} FRS 35 e ngl%’s‘énté i Ibyée%adoc@%&e%&rﬁomg R eMSSth {RE gach
data nenber of each cl ass. |S|rrp ement ati on may

implethesiariondby ta pgearns| cd saforredtion)- t Eashsvaa rpebvrqupletdueﬁmqglus rgona to the
models dcl)(j lée:cg’s %I?e ]tlvgkt clb%auga*og‘(% é bﬁqu%l%not\%e ?xﬁeéope cgrr}r{a$ gyﬁc}gd The message

1505 mz[}rtlﬁ:rtflap&dicﬁte 2bvabaag sheditf@t METhAIyShethe aibj@bj €6hbinadthessage
all data nmenbers of simlar tyPes use the same nethods
and olyjegt mgy gpsgentahg iforagpmnpdglsd atter langyagesising shad QMR o
MOTBY SIMO MR Fea HBY o RO 18CEE ity A4 i %&F‘x{'
S/efl nit |rgns ch hange. Pr e?tér abl %?&%ﬁglcon yOft‘Ii{g%r(e%ﬁ{nunﬁanons
transpoed 60% m;l 1s1p @atri gligroinsnitietide bravoddl-bmset] diblague (attad @hen
di ct| ré')§ used by the device. [00159] Serialization
CommB?m?\?E éy lige FFAYPESmuNi cati on Protocol Taxonomy 30
[00160] Serialization to 1ZM. nmay be advant ageous
[00162)ecausg m&aﬁedlmgﬂ&t oy Bé ﬂ?env@fé?@ BERSLA Qgeldso £y conversation.
transformng t edatalnto other formats. 33 WO
The coyparigyH PeoPCH /LRI TIe0PR2gBIoN [NKRY 16 } su:np@ prgginble envelope
e e ‘he,base pr,ot ructure 1501 as
CTL\){/ @'ﬁ"?% r&l%_,l{ x\gthla 35t and a ]ﬁéB&eC‘?é I oc%t%(pk%/ aé)mttelgngrns of
[ nfor matl on). Each vvas previously defined in relation
[00163] 0 t heWithnbelnformb@oti @a@pe atwire link skec@honlfoDthermidssdge. The
Withint envel Qpe carryi ng payl oad. The nessage
Famiby Gs8uag GRehBergai gt EPiorear e SrEmbREn e metealgpay vse o
genus Hﬁymb@r thenSspnRGh of %Q%@ ﬁge olea ﬁ%sp%c1ﬁ5@dﬂpktﬁﬁhrgaych as a

resent the informatio del e af ter | anguage using
single i521 it MDNPetantideatddOp B/ HbivpIBgif ﬁzamiw\mswhoﬁn @& FBF 8G, the wire line 1519

ustrates a ctro cfo E}'m mTunlcat|on
may req}) re %tpo g(l assa%e ad m{fg}ll iden e pessee conte‘(t (2

Messagyl $it0150 - thas@dustticdldeg tetnamsotmﬁm th€ RIRTEASY; Gl G Méksage
line transport, Fﬁ0162] Awre line speC| I cation

encryiag bisdiekinl S dnbR [iebtiEE 607 ideBtcR e myaple forms of encrypion
A [
o MR o i SRS £ B
CTL W, CTL"A'", CTL'L'" with a size and a 16 bit CRC

(00164 or da%thpheyblojad rlil’lytb@grvi’itq{line[s@&j_fﬁaﬂior\/\i"fﬁe Fanely, Genus, and Species
hnor #nma awre line.s ification for the

mechagis cmployeq by m\y‘“caéeﬂgéotoeﬂ% BB SR RRBIBH %ﬁ;sh

definitRNIfAYEhtDYith BErhe @AMk oF atsln%l'é P REHer MR8 € #physiologic

genus paraneter for the definition of nmessag

famﬂy a$ ey ip FAGsPle clibieiveie lulatlé%tnpwﬂmrfeatsluemwneﬁ)léata Op-code
1525, L0 37 BLLc MRS DR SRS Oy R BP0 g e

contaiiee(f8) Detadhtegrityil 6 It ARL) fovlelss agegritpaoecel B Version 1535: and
i dentifying the nessage context; (2) Message Size

(5) Compiession fge-anpunt of dat a potent| ally found in the
message; and (3) Message encryption bit field 1515: a

[00165‘}’I t i ehdddesl@tnddng imal %E thidankd fah@ all bomhi@ns Y tUeQJIn@erstood by
ornms of encryption Message Integrity f

DMOIERebjents- sFhe abality teedréndeda prmsévg@latanteégmpwmamwram& entirely

as part of the DMOIB implementation.

[00166] Data definitions may all be stored generically as byte-arrays on a system using the

data definitions. For example, explicit structures may be defined or used to store the definitions,
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20 [00164] Wth the object nay be a wire line
specification. The Fam |y, Genus, and Species

WoRsAnI23n enpl oyed by the comuni cati on pr ot oBET/UAHY7/021296
have genus provisions for the definition of the data

since dMdpathtd §ystehi® nGQREEXlze OF pad &H&ﬁlt@m%&b@istdl%mr All values may be
aIIocatedtoa ?:JPIO|09IC famly as showmn’in FIG

tightlygackegthia Big-Fadian rﬁ% 82 Therfglloméep deseribgs majorielsmeninin ¢ dyfinition.
Data Op-code 1529: |dent|fy| ng the data carried; (1)

0016721 2 58" BerRafineh My YR SRS Ul B, wi

spec1ﬁf: m‘foﬁlﬁttﬂnlappl@gg itd ¥n aIS)Scttraal &xple( dhe VEﬁBerﬁhyl&i’m&le tA@Bumber of
ssi on type. [00165] The data definitions may

SPCCICBéV%‘PIﬁﬁIt e defingiien, 2hq Fagubii Grdysobrse resriderndribeY ev198d Irbgpme

| .
cases, Rl zgmlgﬂnlﬁo%g ngré@éydefb{) ar/%,h Jﬁﬁ‘rﬁﬁ ;qg ulp gegﬁ%gfg e € pvailable,
all Speciagaipldhdroi thipl defreiibatmag e 1iged [rO@iiGﬁ]nftdBahtadefsland pra@nding the

.may. all. b or.ed er,| S..byt rrays on
versiofy ¥olting Fiecy FHE" "Ha s SAPTHTETONC B oA Bise n bytes,of
the deBXBbh fidf. Sidceall HE@SHBNARDedafiieRngh aHe Bl d Ba E@ﬁ& ec1ﬁc
the definitions, 34 WD 2008/045276 PCT/ us2007/ 0212
termingfingrieqensp ahiavalue pay beravaitelle orthe hégmning ofprbd deftritiqey asprtbe end
I t
can ber@ﬂgﬁ{iﬁ \\gulg E%rsx% i %oﬂél\?zingxk?eofégéallﬁ?r}/ ?1%? ay| l)%g'l d\éei\éﬂc, rBia e 31ze
This 1snihja size, @l b)n‘&’lbéthlemmﬁmdelﬁ btAhg le@pth thitGRd &rihlizdd dérindiof this deﬁmrion
def|n| 0 y. i ncl ude ingle definition header
@Fwde&ﬁ“ E%ga %sﬁ glz\m% aﬁgzﬁeﬁﬁr@ 2 % tRE &9 FRRESSHH thppiesanpgof the
opnonﬁp\m (ORI iRSEm ATt WA of HEAJHRRRAT 11K JaRE llsUGj ﬂletnhﬁcan imply
nunmber of 5 Species available in the definition
that ndFXMIL text iGavnilghle. bésse0$pemh&sqan &n dlttﬂpeetéfeasst_h@mmﬂnnmsbymesme for
es, nm Ldentified for,a s I
st GERE o ohhe foE e gt b MBS GO Figh b el s of
items iDAREABHMIARRILY tHAGade PrésBatin @%fdcfﬂhidoﬁn TRBNeel Coh@Undybe used in
order, after the Genus and precedi the Version.
the paysieg| EQgerGY haedetsmistiog whatytcps agtayal q far thesnrraptydnstantiated
[ |
objecCPLEPp’ SigkDbich el inBHOTb BLRE By ey AMBEHEIRBEY) B0 corcen
versmxanﬁltht lobjeet, rhagy/vahe 1dmt$ipeduefnnmrﬂlﬂntpes§smlma¢mhg of aq:uemsea,vailable.
this value nay be avail abI e at the begi nni ng of the

efini on,so, the end be cal ted whi, | e rS|n
l"‘““ﬁ’ . t\|&8whﬁ S Beh IRPEF BIF 2&Dls TRl BaY bhiessiteg imgube of
avallabﬂlt? %roce&'ﬂhg td e the@ oSthéQleﬁIhlBorbyrl@esﬁrs@lfenﬁm thad fz\hﬁl&l rﬂﬁay be the min
string length that the serialized formof this

and mggefaryeasi fgnthapisem d Eadcitayy mayhevepefapseciafed migimum pgd/mafimgm
h
versxorp %h&'ez o cﬁsé}&e%iggletv%rsfo%ps%%‘? gln\tfh&}l;' ﬂusolrieﬁxz ggﬁ%\ag{e %ﬁg example, 1f

rmation at t
an itengl hisl aintnirgam viefsidnhdfs 00 ahdie miainflim t-&r€ibn of 1808 khenpADYICAIB object of

. that. no 1Z t ext avai | abl e. t her .val ue can
Verswfbg‘?q fté‘?‘fzi‘r‘ﬂ‘é’tl\%‘bm s ti?fsémi‘ﬁ%‘i“%ﬂ’i‘%ylfee‘“’é‘i‘ ?femflsrmte%pzl fata structure.
The véﬁ&ﬁsamb%%{f@(gberg tt&eadﬁelﬁg r&hmﬁﬁnsmn me)&ﬂﬁ 'Mﬁma%n without

Count, which is the total nunber of |terrB in the

breakieg emipatibdify Wigh prhtalpuavgmpmse Slwtveistons ey disb iprivideonfull Bseory set

for eac%éc{fgnrnrtr;loxrln as élh V\ﬁm¥ tha wuS ee(\errl aqrgﬂa%nal ag%?egn g of?thtggagﬂl? PES l?lﬁxl

descriiedsdlany widh ed veﬁsbjn@@d which §fe§ivaie avalldle each itemin a
DI\/O B object may or may not be available in the
rent
[00169] In a preferred embodiment, only one min and one max version can be specified
for a single item, meaning the item can only be given a single version span for availability. If an

item has been removed in a prior version of an object, it cannot be reinstated in a later version.
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20 version of the object, this value identifies the
maxi mum possi bl e nunber of nenbers available. [00168]
WQARPWS43Xie Header, each item of the atonic fanPCl/UNNP7/021296
be described in order of availability, proceeding to
This alsB @neﬁﬂgth‘@{ dctvgl% dehimi éHegf‘eacl-ﬂagta e fnSdf al ﬁmfﬁgvﬂam before
famly may F he mn max versions for that ?
attemEGHO AEEHA lrréleh avsepcmlbbsrbmqea@ éprmi piemions verelomaks mfmmon are

no lon\%grras\’fﬁgatbhvgnyuzi rrr1] Irgé: gl\é}tg ri?éP ' esie%?:tg ?)reov\lla H%y éno ?zc%h(érﬁbers must

take approplidiameasubds b BafengiRd agLdikte pfoc&sﬁ&gaﬂars&'rdmkittéﬂdpﬁn to access a
version of 150, then a DMJ B object of version 200

non-exieRtAA¢Mred fromthis definition may onit the item
fromits internal data structure. The versions allow

00176{€V el OPSfiGvih® HARinARE nfETRXR Ak b SRS Esd R th

[ (ge |n|t|onV {hout brgaklngnco atHLq?% (Vfﬁﬁ e

membpr el}heamp;e ménmaomspreﬂ“dméalwdtgm onk onayf thk b@sepypra ideléncd for MOIB.

hi st or. ef.i iaon, as all ite
The %Pﬁ éftfowaﬂém SR E‘:éa\}’éﬁ 34T Yé%?% e O efogy adlrﬁmm"gqr@mﬂ for
the ménbdr¥n 3BindHF6#rh Ad alGOme ggettclﬂ bé BEeMBh& AB8n-tifheWhi Ch
they were available. [001 In a preferred
enbodi nent onlg one n1n and one max version can be

[0017151 Bige $IKishelvs Frop<p islymytt @033 form dere dliskingpry Hefirlitianm %eah box in the
columﬁ?lo\{)ﬁkﬁ?l ltgtetéﬁ%ﬁa% sg@% lar%eég g:o(g bit Q‘agll;ef ogrltda?/a\e/sl%I | %}1 ] Y erX Boxes
with dedhied tihes tepreganmatt-bee vaudisi db@degniienss. [Tk éiitetmnelr stiubtire is
04527 PCT/ S2007/ 021296 Thjs al so neans
Prefefiﬁﬁﬁéflmofﬁ%‘%oaﬁéﬁsge Hee% dlopteEsEen Fitk mdsﬁgmaorf shpujdpe made
through! Q{DM@HBJ Lﬁ‘ki’)lén‘lénl/au@ﬁfcggse Inqhd Fo']lp&finggle&g Q&?@@%lt lhlues refer to data
ince it is possible that itenms froma previous

segmepesiig therstoftuee efah¢ dits donomare no | onger avail abl e, any

algorlthns that rely on the data provided by an
[0017%bJ ect y uar StofiF Hgglilﬁﬁo%{w éeégbgg; naBE{urgg gev%%[_arvarrrg ble tslgec? ielgments A top

box Nt(NLﬁdiEESSSIﬂ:CEs)I’IOBS 8%} bt emB-bireatie keprfs@fdnbQy tobd hbxﬁlﬂdzrrtg species
the mn and nmax versions na the type information

suppoftEy by 18 ceitBeRon TR b T HFOHREISS g PeR ol wlue 2epresenting
the faxﬂl]}; Sitfie Whh R ANGHDTA LB RIS (t}é/ %Sl(ﬁgftﬂa? ¢d .h %rbu'\@lé ‘representing

he type information is pre era ngl e
the ge(n&ctf the dvatiftf&ntldmatﬂemembesesaiflbokgspfe Sp{Spenmad) |10411 1fn®y' be 1

o S8 8 AL 6T R PR BEGHRE B

equal @Rt irAlid of By Attt 8 BASSf theda@ ddBhiAosli Thd AR@BYx UgTERIch) P43 may
Each box in the colum along the |eft side represents

be a 1¢rbgvalye éepwt:reﬂn(gshwqrylow af the deta dgirition e Ghenext banBSdDefinition
Size) 1*693(53 RULTANERI ésQr?t?n LSS ﬁ'xntﬁ QJ{) t'he Q?{tg %ef‘frﬁho 1€5The next
or qﬁ ﬁternﬁ

a segnments. ure
box M}ﬁ]’ ((Mcﬁxﬁlﬂ:b Cpundtt 047 m@clbel 'yl @bie eﬂ&eﬁp&yerﬂmg ﬁikﬁhﬁrﬂ&i of Alehber items

nt ctio th a definpition | d be made throu h
in the gat “??r&ff\g%?éwyafhedﬂta[;?’%@?m%ﬁ &2t BIeRBEng0 + N) Bytes
description, N-bit values refer to data 15 segnents in

[00173Ahe st FYEdWMAE 1R initid] Gn fdahAidd fdyl LRNAS ks « Q&y eA:}{ ﬁ%ﬁber from
efinition header 1033 may |nclude sev r|a

M, 104, 2bd 08 bgnelis 1094. thagh Hb‘—o)beNt(nlxlgmtelns mfforﬁpeem Z5); m]a@BS optional
1055. Ipy exam§elle 1\;[3 rrtlJz!ytco\rlx l1r1ubeoxese B STR gerslon (?57 IOIlél}r{TmaK 9€r510n)

1059, and T (Type) 1061. Min 1057 may be a 16-bit value representing the minimum definition

version in which member M, 1051 is available. Max 1059 may be a 16-bit value representing the
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supported by the data definition. A next box F
(Fam ly) 1037 may be a 16-bit value representing the
WO anasINS236 t he data definition. A next box G (BehY§3007/021296
1039 nay be an 8-bit value representing 20 the genus
{ nexdt

masin g R A e R PO RIS SRR B 1 R s
vﬂueK@ﬂ£@8ﬁgﬂﬁﬂ9p¢hbn&pﬁﬂﬂé§ﬂ§mpp0rted by the data

definition. N may be equal to the value of the first

bits_of the data I.ni next box V
10074 er o7 B Tdiy® ey 16t dieavengt sdtaengprewated by
T 106V Bf BICP BKOfFdr R@edat @at;dil Ed) HIe' tQR:e 1R 88 Enthﬁ% g%) 1013 of the data
(Definition Size) 10 be a 16 t val u
structyre prag! dbe p@qdﬁg refiveses§ the berﬁlz[gyof g iterh, ltehposqtaina zero 1015, one 1017

£
and t\xi())el 0'15 Ffén%] rd%rn}até 81%2% é} é)nf Ithlvcﬁ\tehmosﬁ Elllggl ané#) ?Té\ﬂé%) 1%3%’ of the

data strdc@WP8 maly ﬂbefukkﬁl daflad tietedpd)ib.itot at Fosafopratd y023digigh&d &lposition
definition header S|ze is equal to (10 + bytes
five 1029 otlertips poinf ehaosigor mig 104, Wmteruaﬁp@%tm seren %P&;J 19d static atray at
I
posm(hiloég%}’fslpfl.e.?foq%%ﬁlﬁll Feas @)E Cﬁ? Hpﬁ{o urs, tgaelr% gril]t? A9is 4l\gytes (32-bits),
so the iJrifioregmtnton thehdatra smyznine\vopltllcomtajn thd 088e 4. Fwaevea,rtbé Maximum

may cont ai n boxes .for Version) 1057, Max
value (R E RO hORY PRI L ToRT ORI FEe by
byte-siR€ 0£8. 160 REombdddg: thﬁ_ﬁﬂh@%% bhhetdiy s@u@t’um)ﬁjﬁftdaﬂﬂr Ieg?%ent the
version in which ne M2 1051 is avail abl’e.
byte-sigg9f the itgmy Burhyistl- val ue representing the 36 WO
2008/ 045276 PCT/ US2007/ 021296 rmaxi mum defi nition
ersio n ich menber M 1051 is available. T 1061
m&n%ki ﬁhé %M€ val ue representing the type of nenber
M2 1051. [00174] Fig. 8J shows a detailed view 1011 of
[0017d]he dat a st f:Ucbue gpseguEnce aapreedart d (Har, Booldh leté.n
FIG 8K For selected data types, the three | east

ni ficant LSB) 1013 of th at tructure
[00177333 be’ used1?o é’ 8%’25?1?]1"et fre Bineet 2 |dlz e%é’?hc’lﬂa item

i.e. positions zero 1015, one 1017 and two 1019 in
00178Fi 9. 8d. FOB: Ny EBhedRicvd yRB&Iuctdia-1 £ Sloat)
[ iglgnlflcant bl?iH?RBB) 1021 of the datgk??ructure may
qu used to flag the ty e. text at p03|t|on four
[001791 023, Unsi g?ré?d N3 W|86°s‘ief<?16’nt° avyalps of §5= 7Y ng poi nt
at position six 1027, pointer at position seven 1029,
[00180?nd st ahd fnREd @Muét&onﬂ) Qi fisk Ofh @LY BE ast@add tol:sggaﬁ)ﬁm 5&5 such
he byte-size of an unsigned |ong integer
as the PMOW phjfst i@ slhetfhbov@npitlues @grmeservddriot $pecidlatag types:
structure would contain the value 4. However, the
[mn&QPX|nu51 N@igqmjhat %§Q be represented with 3 bits is
n integer value 0 , and sone data types have a
byt e-si ze of 8. To accommpbdate this, the 3 bits of the
[00182]at a struct #4rRESERVEDt ual |y represent the byte-size
of the item mnus 1. [00175] Therefore: 15 [00176] O:

byte, type to a value of 1-1 = 0 (char,
[00183iool ean, EI{&SE%%%%@??] 1. 2-byte types resolve to a
val ue of 2 1 =1 (short). [00178] 3: 4-byte types
[00184jesol ve to @& me{blg s8b-ofbjedts and DINIOMG wedibRat ) -

[00185] Certain optional data segments may be used to define static/standard elements
(MOIB), while other optional data segments ate used to define dynamic elements (DMOIB).
The first of these optional data segments may be a Size specifier, which is only available for
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[00179] 7: 8-byte types resolve to a value of 8-1 =7
doubl e). [00180] The unused values fromthis |list can
WORMS R 7assi gned to special data types, such POHU§Z07/021296
the DMJ B object type. The follow ng val ues are
r : -
standa%(?ﬁlgﬁlgt@gla{n%ut?it%G% g%ggﬁﬁ:?}&%ﬁ%%&/{ %%[?%%dl 8%1]16 QS:Qchfler value
may rd?E@ERVE&I@@(@ﬂ_@@bﬁ of BM@B@ tdy-tbbjedae¢dsStamdA DOlyp:. The other

eLors 25 8 ain o tional a.se nt s
opton R ER: 1B TR Do PR TiE SRR B SIS TN BIsaEs that have
a byte%b (i8ts @t 3)@den@BingdNA 2« OBIGIBSEGER Bipe R DMOFE dedibr. A8iMRSID may
dynam c elenments (DMJOB). The first of these optiona
correlaie top é@@mt@ewrtfée the Spbrebjegreet qlérnents ofithe Medter. diklese optional
paramgt;e deg{t)cggmﬁ n%llé excltlswe a Ocﬁ S{neﬁlg\ezlrgrg%yﬁ Ci:l-l\-’/ t%JraSl'ZOO&/ gha32/,96 both of
these Yabieb prebertn ddoh@der, T B8thSirZ preSq€,ahd Sie€ spedifid€pre fably always precedes
Séfresent the size (in nunber of bit values) for the
the Clasghldt ed Static Array type. The other optional data
segnent is a CasslD specifier, which is only
[0018 Va' | aphg,if %tmm of heRIFE: dMALe @Mt@ rna? bRY Bt ZE extended
ts 0-3) entifying it as a object type or
mforrr@ls@l Bl'kie s¢copn mikf éoltd\xa@si@nnaynﬁalctorthetnambext ienaformat, with a list
definition create the ject, or elene
of 8b{iF e o BT Gt ST BTFAT AT B bR TRds t th
segmeAtH ptaloy. Exéel &égin\éﬁt, m@nlgje AvidBRES thi® ViR \WE irI8@nRon B &llows:
other or both of these values present. However, if
are present, the Size sge0|f|er preferably almays

l00187|dr ecedégas qrhﬁ%(%%@eblﬁﬂoéfe 3s VLA AT fenvalup aysieged &t a
membPERENn $01:8 AEABRES ARV R e o CHERABHC.s dthout
Information. Thi's section may oW a structure
ptior lsuowlddgaf Tlos g altmminembeds ecb‘rbé emmamlpedvm algoarthhisstr disphays based on
te segnents, e afte next, .. each associ at ed
s, % 55 i TIRHBEFD S0P BRI b B a B ABothm o cisphy
dmnag03|t|on Each segnment nay be divided into three
fields of information as follows: [00187] Alias or
AKA (32-bits) 1537: An alias or AKA may be a val ue
[00188) 5si gnFdity 4 6DitsnedaBerhe Waits fieldhmpebes eemersabrsprseingtion of the
umts aggcﬁtcgsﬂglvd' mgflnkg ﬁus n%rrﬁc’emcallvgfugt her ObJV%l%}l glg‘l%lfy l()lzvn]'S
enumamtthtttdcads klhkxﬁ:l\xgﬂl’rhﬁs mueﬁpphrseﬂlcam&etbased on alias,
as long as the alias matches the expected alias that
s app .t _ rit i spl ay | ement
l0°189[1 00188%“‘ ¢ n@'@%%{@&% B0 Sl pipugrie EAPEESRYgiqseofihe
scale A0dOORIedGAlh 4 BRHBSE Nhatdudlrefi vhltl@ ma! Qh%tnswlﬁrc@ g%bﬁsf &dowht h
a menber. This nunerical value ma ign with
enumegd tisintha tydefedouhkeenexdleelioatll owppotied dadeseai- 1 s al | knovvn
units for all supported data sets [00189] Scal e
[0019({] 16- bi Ifﬁ% %gsézﬂ %ﬁlu?snl%ﬁ(? Poaée%nfe IA% 1338 yUIQl?S 1%35] Y Ig‘d:rSczﬁe I1541
epresentation o
information may be available as constants in a project header file, which may be generated by the

AppGen tool during the DDS processing phase.

[00191] In addition to the data structure stored within a definition, an optional XML text section
may appear at the end. The optional XML text section may include all XML text required for
serializing to, or deserializing from an XML formatted text stream (the XML names for all

members, enumerations, enumerators, Species, and Classname of the definition).
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scal e associated with a nenber. This nunerical value
may align with a globally known enuneration that
WQavsion®27al | known scales for all supported daPal/d§2097/021296
[00190] The gl obal val ues used to define Alias 1537,
nits a o ' : :
O T ablte ot A ¥ bt CHIRLLEa: B Bescap in govsing
table amd yink eabipenearp fachalsy Thia XMPpgxGestivmolay domthing Helder BigSient that

. processi hase. [00191] In addition to the data .. .
provicy BOESH pEtePaP orleRTirTh e SHUEItR, ekt s Uy Whishgs
contigh®itse &RAIf ARIL- tdFRYnARPRRIL Aingds NFhe Mdkup BB1eqR thcBdber pedlides

text section may include all” ZM. text required for
translagien infpinyiting te egsolyes denments af the defenifioroim ifsets ZND the string block.
formatted text stream (the XM. nanes for all 30

nmber i.ons, enu rs. Speci.es,. and . .
L0015 e T RO el 0 O I S TR P G i B ttinivion, and it
presenPEH/deE2A M0 2029 Gimd HEALHR]the NBILXBdse biextalseefedrh @i dfiyiition

follow simlar constructs as those present in a strin
header, St &MInbF<T 1eRKOT BBY be BRearlPeryistat e prmiblsrenstraiegs of embedded
system3€ BhION MY 1M FbRdd RSABEL:s FRIUBRAS oldiaitle oPAOMIARRIL

| ookup i nformati'on for all elements of the definition,
serialization andsdesenpdjzdslonak thewhlisctetipg, basedomnthie gespiremems tirdepnsfraints of

nul | -t ermnated XM_.strings. The | ookup,table in.the. .
the prifier I NG Ra B0 st B s sl AT rooF BEB gncluding
XML ekefrRfisitiohs U Hetadudveped 0 Of fsets into the string

bl ock. [00193] The XM. text section may be an

optional portion of the bi na.rﬁi definition, and its _
[00194); esende enwrgiepesr Pl Herst sampatbilighvith the dewrdstigonsell yalpes in the

defini .S Hen. f : lefyi it ; .
B
the Enclomsdsrofisertadizalf DRitHBdbgdt ts. Sihstsenmaze aBapircfedvhly Bllab s 2ddinition to
. pr.ovi des devel opers the ability to enable or disable
be dirdgy TTEUTY SPZAE BB RIS T B MO FRE 2o frkrmating before
sending] ¥etalv@Rle iPRERAPRohNEIFBRiBH  BEEIMOIRBGFneLOBKEAWR Y Spropriate
of the project. The XM text section follows that
measuses fi CeyRE et valuerfeorh &g Egdinm éorgpioi thalogtl syswerh'sifiirmg - XML
text in definitions up to the end devel oper. [00194]
0 ensgpe - pl at , I bhd- t |
(00195}2, 0= PREE IR R BT TN RELA hdr ik Dol e norma
data deftnpticedstiuntuB: HP3BNdhioam ifi GETh 8K heaydieomageiopsl ML adltigpn 1067. If the
.. renmai consistent with 15 the Endi aness of .
XML segion, {17 éalsmsgamﬁvf‘”&& ONUFYRYS SGHUAY blogy $67p Beapapfironay
1033. & lopWox d1d @it Mbed Qhnk)01 088 nfl; K8 Gt b Wil AR $&PrEdeRhef thO Bhimber of
one systemto another w thout worrying about
membereifeprsrinthe dign drdingion thaendeheg thasteng tablg.albendsg box En
(ol RS D30 HELTOL A o B LA o
the strBiggalﬁn diiambéanmehOmtdoh egaks Sy staed &efsﬂhmvaf RABOTML header
. Fig. 8L shows an optional XM. section 1067.
section}. plipeh o theps cees GPA gsseHated iithep enppeigin: setewstd hith Fasnhave a
hhsHHhWEEe AR, SRBOWMA chit bl Gri IhD Ry
march STk Wifter ik, SRR chltalilfricOfte APl beReH Rl ,%Ptm
handledsviphatht sofie thhengemetti rguones. menory bl ock storing the
data dictionary 1033. A top box MC ( Menber Count)

(001961 °6° "BYnREn 2int $rifhi b S BB n BB SBES hitP L 61N SRS s
1073, M, 1075, ..., My 1077, and enumeration En, 1079, En, 1081, ..., En,- 1083. Each
member and/or enumeration may have Er,, (Enumerator Offset) 1085 and SO (String Offset)

1087. Er, 1085 may be a 16-bit value representing the offset, in bytes, from the front of the
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menber itens in the data definition that matches the
string table. The next box En (Enuneration Count) 1071
WOa)8945236 16- bi t val ue representing the nunber PeT/US2007/021296
enunerations in 25 the string table. Menber and
XML §RHSBIAE Qr &R i e@lﬁnﬁfa@ortlg%gQQtﬁeQ FordBi melfibér eﬁultngxefmon SO
XIVIL header section. Both these entries can
may bagdobitarled repir¢shnteng thnaffer.at bytes et thedroht bbthe soang almvmted with

strin off et val ue.
his gDyt tgn s B St MR AL B P afhesiipa o
handl ed with the sane nmanagenent routines. [00196]
[0019ﬁo| | owalgmhlgzt}ierﬂmdmladr ahd EQUERti A e €dnIYRay 169 EtEOkEEBmemuOn
30 1073, M2 1075 M-,
Countiéﬁﬁ? Téilﬁ &Zr@rlﬂﬁ%mr bem 1¢hit valog oepraspptingoBa number of | Emc_r@erator
nber and/or enunerati on may have Ero
enmeg‘%ﬁﬁ‘ﬁ&ﬁg’?‘g?m fset) 1085 and SO (String Offset) 1087.
Ero 1085 may be a 16-bit value representing the
[00198)f f set Folﬂmvibgt}esErCﬂlOéfmrtah be Bmandratofs K eosagEv;@()% ., Ex, 1095.
2008/ 045276 PCT/ U 021296 ection to th
Each qumeratQimiy gttt é’fluwsrapaar‘/ el 1330 g1 sEhfpisng Offsey 1099
The EM@ rrr{a? B 6 d \Qﬁlf: réQeseH&y {B€ cBnskhit RitdorMRILIME of the enumerator.
representlng t he of fset, |n bytes, to t%we front of the
The SQt10PH glaabs@éﬁéttedlqumcsemmgghneffmm bpmu e thatfian of the string

edlnthest at .the end of .the . .
wssoci QTR bttt Bl ehisBnisebds Fhind o IRaratonon sne
block$HIltbellﬁvsfmyelbﬁnﬁﬁtoErC (Enuneration 5 Count) 1089. The

ErC 1089 nay be a 16-bit val ue representing the nurrber
f enuperat qr t[les for the enuneration. [0019
[0019%) | owf FRECESHRS ef Reriaied eynpEnicating Pirterd hé?ssagmhy

ComnﬁﬁxﬁcmsProtocol AFERY A1 Stn?&ﬁﬂtsenurrer ator nay _Cont ain
an Erg, (Enunerator Value) 1097 and an SO (String

O fset) 1099. The Erg, 1097 nay be a 16-bit val ue
[0020¢]epr esBefeirmg batletosbadicaenary mtldgr: 2H mal aneblefdedchiption of the

The SO 1099 6-bit val ue
proces§ QUTERTRTE et B £ Ge T QAo T e 88 ol o lacroing” opmiphe
compité plaffrm BES@Ed AR ditdidhalyi@ FRGUNET FVIQL (ROBSAHNEPlaifBrm receives
the string block at the end of the section. A string

a messgeartainind thed Pl Gvis! ) Hee commvis pletéres: mpoeregiq dipienaastsi ng
prepar®f protdsd Hel @8 m&blﬁgk{r’&% }F rot ocol  Messages by

nmuni cati on Protoco ectural Structures 15
[ 00200] Referring back to the dictionary in FIG 7H
[00201|}ay ené@} émdye'sxcluidptz’:tmdmg thie higta. ﬁﬁlede:sienztrhaableDWIB wed®
ract ang lde data for di ocessi ng.
recognKSe t(} fgract] I‘FE m}gltg? Ll Fﬁgﬁ]ggtsrtézg %}) {:téle structure of any

wire li6l ﬁEdng'é&E%l\*eB bl lia co?rﬁ&ut&yﬁ@iﬁfotnhe AG QAR ARl AR fRes or data
receives a nessage containing the ID {1,6,1 }, the

segmepts ipsiithe clskaetio Fapreventatiane of Metiafes F@relmhbyaxt gom in MOIB. A value of
fall t
o0y BRI RS TR AL oo LIS 035 08

of infadinatidroftermnys Hudfel ef daryidbexifitded {1,6,1}r BOMQIB #Ry WMratexirfxt the four
extract by specifylng Lhe data segnents that enconpass
other RIHBILEES Q5 P i3 segmpentsy gm the wire line message. DMOIB may then have five

separated variables representing member items of the NIBP atomic family.

[00202] Step 2 may include the display of the data. DMOIB may provide an interface to
gather information from the dictionaty to properly display information based on how the

dictionary defines the information. Application software may employ DMOIB software
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wire |line nmessage received by the conputer platform
As defined earlier, primtives or data segnents may
WQR08[043%7¢ oni ¢ representations of vari abl es caP¢T&§20§y/021296
an atomin MJOB. A value of OxQ2y may be the ID for a
compdRnRitd 1845RKE Base b BAJBYd SR dsRIng A0 ThPBbleQan be used to
extract 16 bits 25 of informationfroma buffer of
gatherdlg lacildedh(linghagd) mprefdnt@ion §f thOBInBemfaym ttvepropsetstrangttable.
the four other primtives or data segnents fromthe

ire |li,ne. nessage. ,. en have fiv separ,at e
[OOZOﬂaH abﬁgghcgg%r}serg@’nﬁpna tﬁ%@é(r)h? g?rrsma\é ngfﬁséﬁ'g Npgbgtg?bdlfﬁsgor each
value foafid Inythe HRBQANY may efenDenpiliddnt6 lesdieratde di splay of the

data. DMO B may provide an interface to gather

jnformation fromthe dictionary to properly display
10020411 or ied BRoBBSETBHOR &3 X e Scals Tkt b T hseriEate e be

multipili&f QB QRodeARRL tS%tr(i)cRJQe ?gp%%fc&mg@é/d @J@' % e%l@ the value in
software 40 WO 2008/ 045276 "PCT/ US2007/ 021296
the systdrperemisb¢ encadakiss ohet haseicds ¢2,08h &onexanple] wikkeelprecision
. SEri tahl.es...The link ta can be to t her
(@ecinge oyl 3 Ao FateS et e e nbi o
ﬂoating bl ER@IRIRAREY arkd drithded A ferendc9BQREn MRIREL:EB! JretiSord B may
Isplay the DMJO B i nformati on based upon attributes
normaflp pe gang bs in(egprralued tpquiting atsprde gfingeisioRary may t hen be
applied to each value. 5 [00204] For systolic
{ynf or | ! - I 1 ght T cal.e . )
1002087 Do Py bR b RRIGEEMP A il SREhche g0, AchiftiBpled by he
scale fiprtachf@e)1ph ogder bBUKMN mEt feadr. dddagr. rateatifodnaitpl 1649 tfa@ or may not

val ue_ i he. systolic itemmay bhe encoded in a 16 bit
have ajeier w'Mab1o %5}%1&31 &l eér,my\*?aet%%ﬁog@feew&mmg by the scale
factor GEG 01 TRd )esul%?{‘fhhﬁ'@-&lnt\)‘ B dgsh. by the scale factor 0.01, a
value of 120.00 may result. Due to floating point
encoding sizes and arithnmetic differences between
¢

[0020¢)r ocesEbe ReagingQualion 1ok mates/displeyed by retkacyngdie gelne ofhe final
Lot Y, WA Scal tshen., [00205]

8 bir cheld@ By The Bt BAULILRG, BEOLTHERRARLR B e e
corresBoriy; to\themumbdrtenpdded dh the 8titie of daal E.¢ aeiloe ofdf m@y thkan the

18Ql f 80.0 t t ] i on 1549

. val ue, of,. 80. | y result. art rate ,jnformation

quahwrragoqwnggﬁeﬁo?SSgﬁ%\%ueaofjgcﬁ%.e%ﬁg_ ® Bt g e 155 of 2
may bé pgorvcﬁl"}sb%" 1850, t@or&blgﬁg -um\&ht%gy HH)IVHe Rhd ichi Qﬁ(pl%}hguiﬁ ¢3hLrhe
_ factor of 0.01, the résultant value may be 90.00. 15
infornfa@02 @Ghe BreotidRpadi ng Qual i ty" 1553 may be di spl ayed by

extracting the value of the final 8 bit encoded data.

he n f .attribut be displ ayed.f d by t

o207}, "8 SeaBlahinit Bo P RabaeP BHEL L BlG I Ra bl an
applichiochSupfortat the dictignar@ raldhglen e dkcddByry RE arodubethe Gitadficky The
pp 1@ réldngl tyi&a

is good or "green" 1555, a value of 1 may be marginal
same Rypcesyean hsgpphssiee any Agvly dipgpiseedgpiopmatippaligwingdgy maghine
percepyfdhd HE5%haiGRBRENRAGLYNI (S MRy provide the final

di splay built rémthe 20 i nformation in the

dictionary. [00207] The dictionary may allow the
[0020§]; sp! a@l\@_@ﬂﬁlsgh@v‘ml tiechd@llc@y f@t?&rt@mggqtdbg@t am)}icya{rq)ns that may meet
the nefg#%g(}lf :agz??tél:ng rs]¥sgellj-tgs? glg%a%egrg%}hgeerin%lthé%e% gg%)rlé/ tﬂzlgxlre\{algre]%el?gestcrri]}?don due to
processing and memory constraints. For these machines, structure analogous to a traditional

standards-based structure may be required. Traditional communications systems reserve
identification numbers representing well known structures of information passed in
communications. They are not expected to change. As an example a standard between network

constituents might be the set {1,6,1}, representing an NIBP with four parameters, each encoded
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same process can be applied to any newy di scovered
information allowi ng for machi ne perception and
WO 29 OAE¢ on pl ug and play. 25 [00208] DMO B i BCHUS2007/021296
useful technology for creating intelligent _
in 16 R bR bORStolid) AastvRY, HBLtate, LEE MIFE UBhOfni@ @R e Aen /hg and the
Qa(ﬁstems There may be machi nes unable to | everage self
scale (f¥s clrheslafagtrueryee ardramsvorlessy hgpudefinednod gl mosldngsan fiesetwork
st ructure us.to a
may b??éﬁ% |ona{g%ﬂ% ga g é& Sed''s rcﬁctli: ureCtrlrllarle be
required. Traditional cormunl catl ons systens reserve
[00209]dent i 11 catdxemplatynfietavarle pixesany fongloselpreskiroyhie set {1,6,1}
structures_of info tlon passed in 30 communi cati ons.
represqipg APEIGIL frepde e HE R Alors progipsli mayze a definition of
he d at %Qafedf PL BRSO RIMARY, &@é&d Méem "R DRk N sing th
e e (1, 6,01 1, regresentlﬁé an ES‘(h ?r % sing the
chctlo 'énnmcewsr mejakmeerﬁkmbbdneché_mwf@&@&@mgﬂﬁrmation as defined by
S2007/ 0 n [ or.d of systolic,
the mf&u 5‘§t PRy hééﬁ Q‘F%Rr@fy Y| “%%‘Stﬁ*}?énﬁﬁ?“i‘%o“rék}s%‘&‘%ﬂ}’ﬁg
standa@digkdidag cos@dlled Pt kraditidBaldedsa. $bF el Qémf)&%ﬁ%vmﬁxj@ware
may be predefined and all machines in the network nay
Sensorﬁbeseﬁfmeﬂgq@rﬁqe@md*afqmnezeuqeweb@@ﬁee@sepmp@pahdmoa&a@roach
may n?tgl%e %{lég%bleEdglggu?&rforﬂf‘?&%o?%&?%ﬂ% fﬁ/sugf)lra gg\\frly(e) essg%{t %1Xe(s)g] e are
provisipuseupportdg tfadoivntlhesebledodnibeads tlfe&afcfmmﬂyy Thivbs &one in each family
reci se be a definition t he dat
by resgyipggp ngfab?*eagaamawslsﬁhe ARSI Y éﬁs%toaegeaﬁedeéeawes
Infornfatidh %Ff)e} il tﬁQQhrﬂ;Q m;}y'ederltgn&ml.lal djfGhd yURR L tfugg 2§ b€ LMY for how as
may have a flexi bl é nmechani smfor ext racting
definefl irf MIOWBt | on as defined by the machine dictionary. |f
the dictionary does not exist the information nust
nst eag, be st andar di zed and Son
[OOZIdt]r adi t&l}éngquo o Spampls cmbpdimneg oftgé’eg néﬁrevﬁflgon(ﬁarsﬁnv%e gxt

based pOrtiSRBS O S d&abﬁdrylgl @@Emﬁ%rsﬁpp&ang hdepriteyaTQle e € te@hnology for
bl ood pressure capture, e DMO B approach may not be
simplyexpgipgplpa 2 PBAFSEEYR #af eeeets’rgstbe ﬁlﬁlﬂﬂssmlllg? agfl pistilutes
associfIEV i Bachl KEnB N ERG. @rsﬁ ngrdgta et G ﬁo%sqg #5)%8% s{}gl.fg data
traditional reserve rsin t e tax
generad@ne therreacthcréaimon! {Fhe Exymg dste e bgused urbpln& Etlarighgge based string
bl ag eaa | evel . The range may be used to define fixed
tables Src’ifl'?:et P&, Information types in this range may be
cont ract uaI If they change there may be rules for how
as  15ssifiple@staiMapO B. [ 00210] The fol |l owi ng exanpl e
eairrdva®ent of the present invention is a sinple text
baseedlpmmorzmm :0k0zn;data dictionary (a data map)
p@@tt@n@g adaptive self described technol ogy for
1y " @i alcrsicn g dat aeFateRye bt mar y st ream and
aé éP tlﬁeRadie Htay . $1"Peas FandtiarEe | Sut @PL" A Pulse
a 8(§<§| t G -‘/h each nenber item The string data that
3293 ey, Pe eptional string data 20 generated at
@82t4||5n92 Q ecg;lreatl on. The string data can be used in
pL AG@pRfaMaanguage based string tables described
| ater. Sanple Data Map

[00211] Using the data map above a received ClassID may be broken down into its constituent
patts for processing. Notice that Pulse Rate with class value 65824 has two preceding type
specifiers (0x02h = uint16) because it has extra variables for the reading and quality of the
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<DATAMAP> 6582410: 0x02h11: 0x02h; 25 ---Optional ---
65824: " Car di oVascul ar Pul seRat eDynP| et h"
WR3YBA4%76 py| seRat ePl et h", U: "Beat's Per PCT/US2007/021296

M nute",S:"0.01", A Pul se 6582412:"Quality"
readin 5&3&1113n291y;'§€ Q%A 'map3Rayinde dddonhl ::dﬁﬁ_ldn%'ﬂn_ﬂdve strings that can be

16582412- 27" Red" <IpPH ATAVAP> [ 00211] 'Using the data
used thegsdedbove a recei ved O assl D may be broken down into

its constituent 35 parts for processing. Notice that

ul se Wi | ass value 65824 has two.precedin

o021y 2 T8 Bl o So PR Gy Pl TRl B PGB another
appro®klnh® beab idab;heﬁ&mﬁgarviat J]]ﬂqkrsaadirfgg calisk gpdaliid ¥ defictbrevedta the

WO 2008/ 045276 PCT/ US2007/ 021296 reading. .
dynampgiselfrdessisiptipy and e dipptax ngeds afele draire b imsp gliminate unnecessary

. i4di r.' 1.F | . | t can N .
e e BB [ Byl e e T AR Tonl 3Rl pg o0 i
showmmFISuppatdngavigt a inkgablHovwdwe deteamiot lerstrirgpior e namsher.

be to define strings via a link so strings can be

O IR AR E M ER A —,

"0:0" Bee 1RIkifAT Mhathies: R aas SALY fSIRRald the Uin @fe @kremfaso:@laeeem. This
in self description and on the device. An English _
may rePreSERGNREEY Isg®n 89 dhdnctiop sping taldGheddendatliqusesghe pifget into
(¥ (Mg ri f each menber.
e sk O AP Rrl R TR e e 810557 ar e
separated by the' |' synbol. For exanple, "0:0" is
[00214]he | i Akull adaptihesdlaticsit mayt requireTthe usead flbeth tieldatwinig dndehe string
el he link entry "0:0" is zero. This 10 may
map a3 ghow, W-an array |ocation 1589 in the actual string
tabl e header that houses the offset into the string
t abl e Cbaibiﬁig@rmgpgat s the items text representation

1591. [00Z3AlraMMApd| adaptive solution may require the
use of gg;g§24l!@%xg%{&q:mﬂ§@qog}pe string map as shown
| ps:

?elooxévéh oby i 5 <DiATAMAP> 658241 0: x02h |
- X W ~65 24 AL é)Vz_ls_c 3 ullso eDvnPleth" | .,

65824: Ca6r5 ﬁzﬂ gﬁggéﬁﬂgﬁﬁsﬁeﬁ% eB}/nléf et h

65824 | 1:"Units"

65824]1-0:"BeatsPerMinute"

65824 | 2:"Quality"

65824|2-0:"Green"

65824 |2-1:"Yellow"

65824]2-2:"Red"

</PHDDATAMAP>

<LNKMAP>
6582410:011:1,1-0:2| 2:3,2-0:4,2-1:5,2-2:6 | OxFFFF-0:7
</PHDLNKMAP>

<STRMAP language="English">
0:0;

1:25;

2:31;

3:48;

4:56;

5:62;

6:69;

7:73;

Dynamic Pleth Pulse Rate((NULL)
Units(NULL)
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65824 0:"Pul seRat ePl eth" 20 65824 1:"Units" 65824

1-0: "BeatsPer M nute" 65824 2:"Quality" 65824
WQ2008/04%F'0en" 65824 2-1:"VYel low' 25 65824 2- PCT/RSN07/021296

</ PHDDATANVAP>  <LNKMVAP>

6582410: Q;eluslgeh\@m?{ B13-0: 4, 2-1:5,2-2: 6 OXFFFF-0:7

30 </ PH P I"'anguage="Engl i sh"> 0:0;

1: 25; g% 48 4:56; 5:62; 6:69; 7:73; 40
Dynam ¢ P 8 (1\{:, Rat e(NULL) Units(NULL) 43 WO
2008/ 045 007/ 021296 Beats Per M nut e( NULL)

Qual i ty( YeI I ULL) 5 Red( NULL)
"}g—lﬁt @? </ PHDSTRVAP>

Dynani ¢ LE}%\“
[ 00215] |H§DF%M§\tr>ngtable|t may be easy to find

t he hooks that allow for ~XM. output 10 or drive
intelligent display U as defined earlier. Using self

[0021§1es cri gtsfng %e@ngoéglg iitdrgaytln:eea%; troif{t]lg the hooks that allow for XML output

or drive intelligent display Ul as defined earlier. Using self desctiption may provide the string
map and, therefore, a bridge to XML. XML may fall out of the combination of both maps. An

example of the pulse rate output from the map in FIG 9G. can be seen below.

<Dynamic Pleth Pulse Rate Package >
<members>
<member name="Pulse Rate" value="60" type="unit16"/>
<member name="Units" value="Beats Per Minute" type="unit16/>
<member name="Signal Quality" value="Green" Type="unit16/>
</members>
</ Dynamic Pleth Pulse Rate Package >

[00216] This added benefit may allow for easier integration of information from the
binary network to the informatics network. Once in XML transforms can be used to turn HL.7

or any other formats.

[00217] DMOIB implementation may be split into two information processors. The first
may be a pure discovery model in which the machine defines the information model. This may
be the pure dynamic model. In this model, since the machine may communicate the model each
time, the communicating application may be nothing more than an interpreter of the machine
model. This does not exclude a managing application from cache a machine data dictionary for a
specific machine instance using version spanning to keep the data dictionary up to date. In the
second manifestation, built on static types, the communicating application may maintain a
memory of standard types and may be constantly learning or replacing old version of MOIB

definitions with newer updated models.

[00218] In cases where DMOIB is not used the MOIB/MOMP specification may still
employ intelligent rule based dialogue but not self description from the device. This does not
limit changes to standard MOIB types. An MOIB object of lesser version may be unable to

recetve an MOIB object of greater version. However, an MOIB object of greater version may
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map and, therefore, a bridge to ~ZM.. -XM. may f al

out of the conbination of both nmaps. An exanpl e of
WORSWAF2Ne rate output fromthe map in FI G 9G PEENSHW7/021296

seen bel ow. <Dynam c Pleth Pul se Rate Package >

contaifr m%fL&Bn %éto%mx%ro 'l Sl aﬂﬁjsﬁﬁtp@(;ce‘s/s@t{gl&‘s edP8h what the
q\}/ pe="unitl6"/> <nme nams hits" val ue="Beats Per
atomi nuﬂvé%ﬁlteypé@wbhmrdmnewmme nanme="Si gnal Quality"

val ue="G een" Type="unitl6/> </ nmenbers> </ Dynam' c
leth R Pac 0216] s ,add
[OOZISEene fi t#irtr’sa ?/B gslatﬁve tax orm%gfrsair%erwook {egerr fee 15&1{r the commumcatlon
protodohé:afiddd 0 indludarthé fé@erv:tﬂdﬁ&f%taﬁ&:lrﬂ@fﬂés t'th (ﬂbea species may be split
informatics network, Once in ZM transforns can be
into %@aerf%flm&?womﬂ hefirsa p3setyeie stagrprdibased [iporeonmvorBed by
tradmé)rmpkﬁﬁ? Q(Brmac rgﬁné éaohelg Re SN0 Haﬂflgkm kgg reserved for
processors. |rst e a pure di'sco
DMO® dechlﬁbs\AhveidSplﬁ@a\mhbsnﬁtdﬂéﬁlgm@ﬂe[ildi]}eselfl’dfeﬂfrllpiabm 61y use the

Spwems%%qs in éeﬁgggia%déaﬁﬁgﬁ%%fr %% n?hﬁ% g%we'th%%ﬂ*iﬂgle number.

In oth€&Ghbodich&Rs tHeen &UHNINILA J3ed Mtfe&aﬁdt@am{mya &84 and dynamic
nothing nore than an interpreter of the machine

data. npdel . This does not exclude a managi ng application
fromcache a machine data dictionary for a specific
chin nanni n t he
[0022 at a d?ncélxggér]x%?%%a%?%’f@ d%f é:glllffl)%_]urz} % 5 oy £ 5 $ne 1S del as data.
Standd¥@itinf Bﬁtcahﬁgﬂﬁatlolﬁumlytbeo:hlffﬁﬁlahﬂ tesd @qaes ,vaﬂyiing hardware platforms and
| rléormunl cating application gay maintain_ a mnenory
algo

f
PLREIPHUIEP PR LN MEY e LoERSIGRINNY dictionpting sy be beneficial in

f
that a S84 864 H0Rof MAIUATTcolEl R ol chlthiiQa hho B BMRElant

machigslpdutilizmg Mt StMivEorspeci fication may still  enpl oy
intelligent rule based dial ogue but not self

[OOZZﬁﬁZﬁr Iegt ?gard P M, tngerwd@ Irga%agecp n '&nhsw%s d@? J eCc%rmél?on flke paper
based lst@ﬁd?a@cﬂs M(B(ﬁﬁ@lﬁoﬂiixyn Be mabﬂ;emh@ E€ OB e DRjeBGhism for
g nddy
reater ver si on. However, an MJ B object of greater
Work%\rf gielyrep of sundeyizedhpfeastios bé’i“ﬁcl%b@e*?‘PGZ?ZQBﬂ an atomic

famﬂy%%tcgfrpa (rgl@loﬁ\é ltrfﬁtni e&'aﬁl‘érgrf& 1%[.: 4 & verﬁ&% ()Cf%se
Butind i iR

adjust’ I n processi based on wh mc famly
membdef lmds. NID @1mleba@mm}sarmmgpmnbbtleenay[lﬁ@ad_tgﬂ tofhGlic@dpary for

axonomi c fra wor k. ref enc
cnch el T RA TR B G ek SR ABHED  THet Juen e 1C-5C.
reservation of standard types. The data speC| es may be
[002223p! i t 1fSthé NIBP bwn [s&REAEYIHOhe TG drRDf attitRitds iah& telch®&ifor use,

the NIBPyatc?lg n?;;[yawlgs zl; gerggg ?edpolrtgfl gsr %tﬁl)rotﬂe geor\sllgrr) Qtetgbubtc)t/ of the NIBP atom.
All encoded MOIB atoms may carry a version identifier. The version span attribute seen in each
item (1 - 4) may define when the item existed in the atom. For the first release each version span
attribute may be "Version 1.0 to Cutrent” or "1.0-Cur". If a new item following the 1.0 release

of the item is added and the atomic version span is increased, the version span for the new item

may be "Version 2.0 to Current” or "2.0-Cur".

[00223] FI1G. 9D shows a new entry 1569 in the table. Item 5 has been added and the

atomic version increased to 2.0. Item 5 may be introduced in version 2.0 and, therefore, reports

45



10

15

20

25

30

traditional paper contracts for information nodels.
The other half 1565 nay be reserved for DMJB
WQBRIG0AE36 devel opi ng t axononi es intendi ng to dBET/#H2007/021296
sel f description may use the species values in the
a histoggt 57 s eIvedt. NIBPMhBmay uR-the ge@dddihfdrhafionlRfoRéd version to
anot her suitable nunber. |In other enbodinents the
dﬂ@mﬁ@%ﬁé“d%@ﬁ&¢§”§é“ﬁ@t%@%ﬁ”fo differentiate standard
data and dynamic 10 data. [00220] In the taxonony of
IG 9 y
O e B e Y DM AR R P Sy i
look aathe brelstondtuebun@ of argcerwed tvae dnﬁmesspgeﬁtt flermemarfainily level. DMOIB

rithm gptions used in va nachln S.
may R B ta B EUE i B HORER PET Ao Ao GIOTR sfom. The
versio® bﬂéﬂe@vcﬁﬁﬂé h@H RALit®R eg kd Gﬁérbﬁ& tﬁﬁ{]th@Qf@{slogLHf Ehi¥ssage
comuni cation protocol conpliant 15 nmachi ne by
receivegt ol progenythe Heta ¢erbaddidde mmmsyage{ Ofohe t§rsisn ahtharveprking atom is not
equal t%ef I ne!aE a% F? ermgn np%%g!gessa d Sfinl tIhStde‘g(fZC I’gl??xf)l%fﬁnlfnsca | ortant

mscorymwpub&eeraﬁ@ﬁm{hkyemage@ka MddbeByblpOVitEhet the Iiﬁi‘@bﬂdﬁioﬁm
or_. working with evolutlon of standardi zed
propeﬁlmfléffrﬁawrbwg MQH steauiaBeashaBBR of edtth thedexice magsp@pare the
recelvéda\;E'rélé(n gﬁat}ﬂe G YoafhstiRE §Er91'3n §Bﬁ§ %%QCI{TR%%H%QMJ if the item 1s
recogni zi ng varying versions o ose ers
availalily eRdqeBRg@xagypige of aervien 8i0othe sywaking MO dxedadrat mayrage alne
added to the di.ct y for e ch menber. This .
clectreii BB {1 & by O RS ket (e B L e et e
versioh MOMNIGIB MHessahOR 22 tvedl theldi@iobhBRaM RBbitsSTia8 T Rad: Widdde until
g
the four original attributes and rel eased for use,
versiog R, adpbe mesragherp bsapyeccssed by skipping Epork ed as 1.0 for
the version attribute of the NNBP atom All encoded
B a fr ' i hfier. v '
[00229f01 B ST, B GR 41187 Pk bR b o Elipn TG B RART 0 3.0
1575. \Mrene tHne thetdaroeaxty steebt reindveehaitairefroticet ﬁénefdldtlshary must
. rele each ver,si.on an attribu he "Version
maintajn ghegpll PPN EvOlgon af (e pigp-and ghe tf?fe«r/?;ﬁ? R 1 FACERE fyt process
any vetdtsh Jf e iBheAR tf,ro&zsdgmemténee@ Vi AdH@ G @R d h G e @mag; be
version span is increased, the version span for the
sklpped(b@pquﬁqaqlme vppgymbgarl Npoi (l)ln eglst@n«te(pf@gmlbmly from version 1.0 through

remOVfllhm V{:rs ar 3 0. [Ioglrgﬁz glaﬁné) fe A ev 8[&3}@0&%1% ar%vc\iﬁigl ty%% 5561&déct10nary
may m&xgﬁlqﬁatdnmaﬁ&ag&&drete@x Auflonsl tem 5 may be introduced in
version 2.0 and, therefore, reports 45 WO 2008/ 045276

CT/ US2007/ 021296 a history 1571 as 2.0-Cur. N BP
100226) oreg il scifsssicine Beadinga it G RO By s ey or may not

req uird/ \ecrr§619 fbahgmé Q&Lf%l%n %dmgltf dEQnQﬁqg %%%Ma ggrt ttlgz machine

i gnore | n"”processi ng standard or ‘dyham c
modeltiy Fi@sdataDmoBmamdcfsmrat,lthusmermag thfei regd forlvor;lonaspamh@
ersion attrni but e ot thece i ved mnhg |l i.ne nessage a

 VGHRET PamepToris oI ey UHRET RS
hxstory@mﬁdcwaed/@é@emh@ge%mﬁ g $di€o1€ ah BiRE hbRAKbEY RANSSIFABscribing
for the MJOB atom e version of the working atom
machipgsgpaypse Befpian spA9nEHe teghagalesy torHaiptaintrerupaing definmeen efbe device as

the deiESR ﬂggated. A compute platform may cache the dictionary and update the dictionary

ng a runmng

technc%

as the machines evolve maintaining a running history of one particular device.

[00227] DMOIB compute applications preferably must manage full described machine

dictionaries as well as global dictionaries of standard types. There are benefits and drawbacks to
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received to process the data enbedded in the nessage.
If the version of the working atomis not equal to or
WQRr¥8{04327¢ han t he version of the nmessage, thenPERES2007/021296
device may be mi ssing inportant history about the
both. 'Ft:ﬁ)n'gydaﬂné REHIRS %a‘f%@ R3S B e RS ANABASE LA %Er{téﬁ]tto the
the information 10 properly. If the working NCFB ato
devicej dt igllibely dre raérghmay beguighs totthemdeving ellmasnay capae 2 DM@IB

receiyved version of .t atom alnst the version s
comp g BRIHER ¢ Faeb e el e Rurr T ohe v a® L5 PrapBe sandard
MOTBR@p@ba¢h Rty Be TRFERPA s MBEHAQANE efbier tIRalRE Kﬂl RapgPitBion that

extractor may use an electronic formof a table to
understgids cpingentinfpriasiqramedelicrefa reny moghitfat  has been

received. If a version 1.0 MJ B nessage is received

he d| t abl | i St
(00228 %, [ ERHONTEALAD ol SR Rt TR 25 130128 Sh IR
dynarxh)q/tyﬁksl lixpingndry @nthd hufn@f) 2. fﬂie Ethﬁlar&) Erpkd @67 Be ddnéiSteAPatross all
. be.,r d d.the versio e bunped to 3.0 1575.

deviceotIAN TR 4PPERESR | PO AT P & RARLmPHOVES Ty fircarffied atoms
spec1ﬁE$(§ Edc8Hefice z;rrl'&ppcgérﬁ;lll EWI\MngWﬁ the R0t ﬁbﬂg Mﬂﬁ uhibisal atoms of

hi stori cal evol utlon of the atom and, therefore, the
mforrrabplll ah%y potentidly ev oleing pderpinos €8s mtaldngenﬁe ngiclmisof mtah gheck the
atormc \tersmns f?r Pgtolg:c? (?l’)gg h.gﬁ)g\gra\l?fB\f’e%o%g iglu grgcogﬂtgrs\%e egs]l(ghof greater
value ®paiis §talafd §pé fﬂ@nz@){:bﬁﬁnﬁﬂl@&) @%mbfyemeéeb? Maynitgd RABNSE RN

1.0 through renoval in version 3.0 n thls exanpl e
encougfersgiolyg Bp stagdardnd sy prreisdatat ype, a singl e dictionary

may manage an atomthrough three evol utions. [00226]
[0022‘11'_]l'II | Spi(E HESGL %&é@gtawgf zpce()?fnL}Hﬁé lgth?r? 197%%bmnﬁ use of

framework may or may not require version spann

standatdeMI@iBI aogyic friullies sel dynahe&dbl}vﬂ(mﬁgum tharmibies. rmgndmlrmalB atomic

d in the data dictjon each _
bl g PO R T9150 R PAET ™ F BPm B S i gomsidrcd
cached &ﬁhﬁﬂil@gﬁémoﬁl tFERINAFisN&bYa sc@n&RBHEL ﬁm@lluﬁ& i%%@ﬁym with a

cache the dictionary maintaining a running history of

compyi¢ lafoum defl d ehheceashing fyy iy @qu}eu may hase bqbr@wm@é@rdﬁﬁ&band
dynamgcefé%g QILOQIQY fan'l:LHis in %%ll F%EBP 0 ) 2;?0% S eglat% rl'rllsa)¢ exhibit a dual

version spanning te ain a runni
role asdiefined darlgm. he t(hﬁpldeplatferrﬂs 577 gy cawdi en e\a)lxu]pgjxabmdry MAse of

stic (LR APy LeF 0 £ C o e R RS r DER R A dson
makin%mbﬁg BbAG IRt ShPIe¥ Ml QR dPpdihlit fohRfin H8%diGS mhiQl) Z)Lcasls |

B conpute appllcatlons preferably nust mana
Dynargje gomnisiyes) qvacin seAKdi @bp-dnawin-es imthewbitionary. glloisamhay be taken

naries of standard t There are benefits
eom s S R 8 VRS GBS SR k4P G s g may
define ROehtt rdrethd "HIIYSAHLICic BBERI "BREt RAY" DAt i dg 2) ﬁeédsa@ynamc data
i nformati on nodes conplinentary to the evi ce.
in a dijepgedagedt rradingdeliniorhsnghie i ReursOlpleme tren e Mherfext Iﬂwfsheart rate is

deﬁnemt'eg&% a&r%ssam%F %Qmﬁt\emg HrP{%?l N gﬁ%ﬁ&%ep@ﬁ%sentmga

tionaries from one nac i ne e next.
chmcaB)t an@mmtd ki tep praca die BEYA hx&nuﬁnrvmy&ﬁbw ag iroalBgent process to
chi nes an asier to nage.ipn an.a ication that 5
senrch SR Tt 18 BO AL e P GTRAAET S R S Bl oty s for discase

trends HRE HeBRS. application, for example.

[00230] Use of App Gen to Create Communication Protocol Programs
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[00228] DMO B applications preferably nust manage and
store both standard and dynamc types |like nenory in
WORSWATEN nind. The standard types may be conBCE/tU&ﬂW/OZlZ%
across all devices. A DMJB application "brain" my
eac
A Y A A A S
commptmeatdnemrgt@cellrmygvmk twhthuh¢ taspmahic aposchofvhith may be easily

SO tlaII evol vi ng,.over ti )
repret e D b Cl T A P g PRGHY AP Bi e 654 Pt oo
for créafifig AhdSthaR@idh 4 BSPEf dth#he 1&% Al BRe@oRdhinks mbllels are constructed.
encounters a version of value for this
\:?%Ltl‘*?kmtf’d

A singleragerg of NBY p%reptesermsﬂ ig Gréfrorpe XMile map yepresent the
[ Lhes it encounters evolve both
““O“‘ls“%gn betlhe 22 yq%a?n c data. [00229] FIG OF is a

repr esent atl on of a conpute platform 1577 exhi biting
[00232)se of Pihecs teamed nitHidgd Bevatravhite hayrilslei}éﬂLand MIyIBafiles to define

c.fanm |jes. .Standard ato famlies ,
the se C%O%gﬁ}sfr drvicsd TARBFUFCt ERars e take taspr i St ﬁﬂ’rgﬁoms, which

cont'uf‘M]ﬂhle %ugéﬁl?@eﬁném%nh:?se%?@&hgﬁa Q&kmsc ﬁ@egB Qéﬂgﬁ'ﬁpféx%cess 1473.
menory shows a scenario for a machine 79

The d&mﬂtéqne;apq:qagmw sthet avithcbeii1B list 84770 Smnd&d atorThiet7raclyibae
have both standard 81 and

excracig] ot e SRR o PRRRIR S SR iaeR ohaedp Spiedate Sheet
(DDS)ThlG9 CARHétsecdldatab B deie BxRidblide BnstiRlacotld 1481 € ORge this is

defl ned earlier. The conpute platform 1577 may contain
complefg thas XM hgy vat@égéggwareéﬁ%} Vig an applicatiog gsBergtef Ferepiler
1485 €arlier that may define the foundation or building

bl ocks for decision making. This does not conpletely

rul e out dynam c atons in a decision nmaking process.
[00233)y nami ©One¢ dwepromy @diGaBB isscomifidde (talss iwkrenmpasdnts eun be

jctionary. AKAs may be taken froma global Iist

. t he d
mteg”ﬁ%ﬂgtf’e‘é"eﬁ?‘”%g a wi dely recogni zed nomenclature. For
exanpl e a machine may 25 define a heart rate as "HR'

[00234)r speTThe édmPiHenBSreatdady ftthé?‘o@ess AV @RI HEdd e FAARRS for
ﬂ nam c data in a disease sed treﬁg‘(f?ng/ clinical

mforrr@ﬁ@m H@PW‘HW%@W%%&PWI@ apdhegmmpeications (VOMI). Redalization

may b& ﬁltog%llltsof '19; ioQgsg fgll tfa]fqg% 2y syln?eccgfosgﬁw e%g‘ua%fse or-Epags an}éAturnmg
e an agreed upon er represen

the attﬂbmtﬁs/(h&lrﬂbﬁrsrcﬁf(thxgdhsz ado itnfidenble idon epéb’dmg 'IIhMOLLKAnd MOIB objects

tifier may allow an intelli ent proc ssto search
and MH%ZP B’éfség%?td?% S Y ?WPﬁaftéF’imﬁ%‘PgéP prpAtieg (¢ Bragepd geML for transfer
oruselbg;gﬁgmdrgn and process the data for di sease 30
trends in a nmedical application, for exanple. [00230]
Gen to Create Conmuni cation Protocol

Use

[00235}r ogr a%lﬂﬁlwiow X@@sm@%@mam@vousm@wem,@%s indogg3tifle
accepJJ‘gotogscofH{'Hmlsﬁo%m? ”trl}]%igm gn;to :oéhgewor ! gsc ?N’?}B’% Nﬁoﬁ% nary
melerhehﬂattoa)c@ﬁl a¢Yiac€ 2 pppoa@dbhdg e\l\ll’l])M@IBHjj I\IIGIIBﬁusﬁl&ryentaUOn can

represe ;ﬂ in XM.. 1M. nmay, be added as an option for
commyRiFas Fth BimaBrsVSiAR A5 Vel Houkles Hy deBde infpgpationsrspydeties with
text baAJEH &t}ﬁgﬂ& el rbiosdls ﬁlte At @8 [ YL (ﬁ QQ‘QQIL%dQE“ﬁ‘\{ ﬁg&% R&Rsform

model scare constructed. 5 A single atom of N BPis
engines gpy ebentledMOIRM: MQTA bised Bin@y BAvorkh® HMge nayther protocols like

HL7 ahd BihEr f orgrtns to'P%ML specification. Each atomic family in a machine may be capable of

serialization to a either XML or binary. This may be inherent to all DMOIB and MOIB
components produced by AppGen.
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taxonom ¢ structure defined above. [00232] Project
teans buil ding a new machi ne nmay use XM. and MJ B
WO 3008943236 def i ne the semantic nodel of a devi BET/UPHE7/021296
project teans may take froma |list of MJB atons,
[00238}hi Ch DAPOIRIASchBSa Gl 1487 1debndgh IFAE I3 Riay QMRS Wfary and XML
standard atons. FIG 8B defines this process 1473." 10
serializpfien ded desetidligationr dESIB nmplemearatiominah rechige (@ebaBalizedt XML or

. 1477, Standar.d at 1475 ma e acted framthe
binay g4 o SR OB PR TR N ROy TSR AP ¢groduced by
AppGERYigHEmiaitai-Shaeh didibhiey 14878 inhbrmiakien S0€RN6N SiPASHILE

_device may define dynam c atons 1481. Once this is
previopgpesstieed: HepPKian 1HRY Mk Pevstvgett wbleraensasfon\nef ecliantgm the g

L ' ' I 1 ].er 485, 233]. o
dicioffy SRR P8, 9 AT REn R R e SR ef3 o BRERNgn buiin
and, threefpenmat sonaiizbee didibegy atldch i Geduired e\ lDEOIBAMPR4lentation.

The conponents created by the process above may _
AR ARG SRRRAS - A R S A VOV
and DFRDIB ddzAly R LsedBYinP& b RRUABLGAT cAspiRr PleRiigSRe EQhplete software
. taking an’instance of software structure of class and
implemeptatiqnepf20e ¢dvempnicstiopstack andrwetimplmefitatipreottha sishdr phepstatic

t ransf erabl.e dat i.ng. .DMJ B.an B objectis .
MOTE iR bl L PARP B A ey R, RN A rRg g % o binar
form ofthOKIVHE ir@miyobdoisBdby/tha et cAzhidvh td @dcolld AdSdnesde daka fas & specific

_bé applicatiqns. [00235] Serialization to MM may be
atomigiaalie dheetrs dsdenans maxhe visd Lo ferrhee Fe mpkgep obarapmisfamily

bELALS ol bilaBN B ekl e 48 Soulife OAD8LAieQ" i
mem DMOI Baarnd MO'B 25 | rgrp ér?enﬁltea?]it%orﬁucangact as eaegp[?%fagcaé e
family iy dge. cobigrBiagr setyh B fonpitenen tlath isenocapurargaamni cat e

Wi th binary systens as well as bridge the data to

j.nf ' t i it text b d. hj gher .
0025, 25 A KT ISP S o 5 B G  A

model@ ey figthe INIBD ekiaplsf SV e@ltgh MIRShEBYBRIsh AR 11lh@ bEVEIBined
.. or MJB based binary networks to bridge to other .
with oﬁ}eést t@c’f@qrg dfqlq@éﬂatq_‘ﬁl?et&n@eﬁg%@q«ta fl'@plﬁgna@’f oqrzphg. atomic family
represeriiittd fdfqt d&hke. "E@é%p d@\ti&raaga Jh@g& DSY a4 liddGo ri@eytogfs‘et to
p
capatr)ﬁ e of 30 seritalization to éi 1 her or binary.
generafhihgs bmayy foemiofi XéMle ptcongpassidg tbividhtB dandndidl Bhe diotpryeniysbe
. produced b Gen. 48 2008/ Q45276 .. :
inked B 35 RS CopRHB T DORTE 0B 361 ENEABET bl st bl an be
docunfd@fcdne kMINadd LHpLi&Cd @Y APBLARN O BFVidR A pledMitation in platform
serialization and deserialization. DMJO B

independpntsprmgtsaftivers: may recei ve (deserialized) XM or
binary as well as serialize it to both formats for

onmsf 30! S PR LTI 0 Rl QR
docunienta@ibiviecloimiseX for aghtigfiveaan coriplspmayelasf infqimaubalshy/with the
messa de gr{rlégyelggﬁlépdgfgfergg}oﬁs sl\dglsaa}ée egr?s%l{ll(c:g attaéndeltemme(eg%r;tt}?g II\/IOOnMP and
DMOIB frameworks for all machines and they must be adhered to so intelligent dialogue based
on machine grammatical rules can provide an open dialogue for all machines. The
communication protocol technology defines each machine 1491 as having its own fingerprint
1493 made up of multiple atomic families 1495 of information made up of data 1497 and
messages 1499 as shown in FIG. 8D. Some of those items may be base standard items required

in all machines while others may be unique to the device. If the structure is defined as

decipherable by constituents of a system, a true plug and play capability may exist. This may
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dictionary. In this formthe MJ B conponents may have
the structures of information built in and,
WORMBARY @, nmay not utilize the dictionary, whPERUS2007/021296

required for a DMJO B i npl enmentation. [00237] XM. nmay
allow 8&vidd$ ddf@e irFPInR$i0Atin Md@elf tHat cdAKBORINE] iy BBENR idfroduced on a

nodel for MOMP and DMJ B and nay be used as input to
netwoghg AppGen conpiler creating the conplete software 10

i mpl ementati on of the communication stack and the

ol e , _ - . . .
100248177 e By R <Dt A v a Gt RSB Ko MELR BPLAFLE
transpalieot foo derdevetayer lvethahé suppoyt of ftior ApGert toel. IPheMutandf fay/process

be us s. t he chanismto decode an ncode or
may be S SR o B E AT 2 THE a0 i ERTEHARY: TP Beotovare
compdtRBEid RsABRIBREE ahdl e FBKEHROT TR FLATYL Gaf BW Yhe data definition
menber froma raw binary streamor create” one for

to be pregsutedtin ag cashsredednizably femmat wathinathe atfowire proj&t,faadrid yutomatically

) fi ti t i i d .
B <5, SOR1L L3420, 26y S AENIRE B0, 29818 pgen s

intended & Badehed by, Wiau heidifdendce | nformati on and messagi ng
nodel s as seen in the NIBP exanple. XM entities |ike
the NIBP sanple may be conmbined w ith others to form
[0024Hevi ceFath sReehunatipaiipre” ot RIoSHREY Sty bt ¥ed Frogenerate
softwaad 8 &nﬁléﬁédty tht BNI&IB )@ﬁ\}ﬂe @rag;fewl)nte Iﬁa‘é}atﬁlg, It)ﬁf@@els Provided asa

devi ce ‘'data sheets ( can be applie e tooflset
compdrent (@t geaveloptrantdrpoicn anty a fapgemsofiwatvpragere ompaadigianger begins a
desi t he dﬁg—\ dictionary. The dictionary may be Ilinked to
eSIgPLONH ;5 1 anguage specific string tables as needed. The
link and string tables can be docunented in XM. and
[00247ppl i ed firex stdpEn ARPCRIOIBOR et oPpR¢ésd 051 MR hiag HRMNesign
in platform independent string software. [00239

ProjechbaRty Pl provraiwhetherehnivenptte ggeded ﬁ?%le? MW design project
wy oSLE sl 120 0P RO L, TREDADISD Lpp gt xoa

file usetbesRgebe ot stroadiurg of teminbmilivatitedwvithNBSEIEBe The DDS may
.cgn tructs are determ ned .bydaqtqh(ta}tel\/DVP and DMJ B ,
contaift LERRHRIIKET P6IMATIer HEBhIHBECHRE heHupe RSt M5 atfer digrnatively,
definiddhs $& rh_EH;l@f!rlit'egﬁ %ay@e@lo@&ﬂﬁa%?ﬁg of &l G&EJEHJPI@ and/or data
~grammatical rules’can provide an open dial ogue for all
dictonggiehi nes. The communi cation protocol technol ogy
defi nes each machi ne 1491 as having its own
I nger py.int 493 made up. of, nul ti.ple ] . .
o024, 1077 Bl St BB, Bl 0 4 R ORETIE S aspqgioes
with tiesgagestwhdddoper. Ihasfimiddns ke@eeddd 9530iEn Ofisting @S Snitib@fay be
y be e.standard itens required in all. nmachines .
used I Py gt _ @ﬂﬁﬁw@é ctrfegu8 L tbPEEnERAIEEs of ipdiyidyal situations.
The n&§ MFOHEGstng dABAiLDRIAShed6€ LRARE BRLE RXIEOBRL dAHEDTE for the
of a system’” a true pl'ug and play capability nay
projeceX(3s tThe TAID§ nymg yheDeWONPIOB e & A6 diRrGTdg52007/ 021296
all ow devices to define information in nodels that
oul d | earned as th e i uced on a twork.
1002440000 oy ERRRER BF bl 0B P12 By Hlafty 967 MRS scp
may bdt(ﬁdejté}ﬁﬁﬂe%vﬁdﬂ%ﬂo@ti&ﬁsstﬁhg @b YreliReded 969 for the target software

project. The string tables are not necessary to use DMOIB object functionality, but may provide
the developer with a way to define portable string tables that can be managed implicitly by
DMOIB component software. The string tables may also be declared using specific XML

formats, and support may be provided for internationalization using string tables. If string tables
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transparent for the devel oper with the support of the
AppGen tool. The output of this process 5 nay be a
W@B@@Wﬁﬂ&ﬁl ly formatted header that uses vari oBEST¥E2WFYE21296
defined in the DMJ B software conponent to describe
&mdaqt 8o shhglid BleS may BEER eaorpwm% SR
e dat a d’efrl ni tle)onl sm@%@ prrenégnt ed in an easi| Wiben
exist ap pe SYH; flgl9’& format within the software project, and
to automatically handle the creation of byte- array
[0024§ epr es?ntcﬁdtl nt% &V\gﬂ%tﬂ%fgs l}gee velro £r| rlnr?y zﬁ{cﬁgu% opt10¥1al link tables

for thd’TDMCﬁ]Edﬁtd &Buorih%r t[oQQrR4&}heF§r_@1g tlﬂés |I§inlataSQh @ﬂ@@iﬂhﬁuﬂy useful when
di agram of a process 951 that may be used to generate

both dagrdefiaans #nskstiggorisehivs besredolgrday iy therseoprerichksame project.
r {

Lk R e o aR P PR fed 1o STRRRARD: Rl dua
deﬁmtlcm t.blchkdnppveatewsra nthdegignebl. Ttednlgnbes ajagbt d83Ged using specific
. 0242 Afrrs ste t he eration progcess

XML bt {4 hlfirl%‘gtgattffgf BB SrYFet 9?%%.#&%*@&1@“@5% g e as to
wheth@ed rﬁﬂmm r&gaematd'rer 1defdxnhibie Qr}ﬁe@erdem ssdpa sgééﬁc Khk tables may

DMO B desi gn project may generall épr equire the

be cregte@ 881 orhedink qabdestraaydbec gt onXdHekle 98HDS). A DDS may
be an XML file used to describe data structures of
tom c d t
o0 O FhEDISS 15, A 15U B PO T S0 e

created By Qetdesﬂéﬁftewaﬁe:opédﬂpﬁ of ondbi @b feadf ItMe}xML filekeddediéd foB B Hroject are
of data

b d l'ib
collcrpDps AT SR B Peciaegy SDuen cp G bS] Hopthe] e sy
created” fd}%é }I;x%}ic%tq’ 31 ﬁﬂo@fc‘l%d B zg)%hga%loh %Qrﬁe@ﬁofa Q\é)g@n)s@ﬁglﬁeferably

e that' i s associ ate wth™the t t software
once aﬁ rod Jtl@c;tesuddfelfcmq‘mtmrt censd ar penfed SYI19fsTmats frba elemiests areghen

proce S 815 T8 Eey Y59 EER RN ST AL 009, U0

conveﬁjng OML Ghinatted DO I3QW ANOStBEr ‘QMLSHésQﬁscdbedi Rtbdvie GRS uB@Yle source
hen be used to create an XM_ file of the DDS for the
code. Jhe piPese 8063 PartrehobBu i)l Henl pededBifsiop.etringritifesaand link
tables)q{fm %erqér;ﬁg Fedtiad %; ode [ugglgﬂ‘éllml thl R/I(gﬁfl"/ fb'l\?I OB B QLGRS gsd ut 989
5° or a en created 967, e next step
that 1s b@otpmrzied Bitonh p@]ewh e?h éWherppnooamhg slter‘LM@, ﬁlab}\ppGarr preferably

oSS B B 0L s Lt O cein

stringsfwHEed Agpladbld i, chOskpiBbuRER¥ide the devel oper with a
vvay to define portable string tables that can be

aged inplicitly by 30 DMJ B conponent software. The
[00247s]t ri ngEtl@bcPfébe mﬁytsa@ sopen deetihedaboys r(d@ga dafiaitions, strigpltables,

and hnkq{\lﬂys rchapl %Qgpﬁ&ﬁpp A 4 sty g&o Cto?}{lldq’ﬁgl e separ?tf:ly u zedg Data

I nter onati zation usin ring
definiticabk@sbe &0d YWOHIRGBBL BADR dfia RGhAddERAE) Firidg 1AE cadbeused by
pr oj ect speg tring tables

eded 97 . , be
thems 3t aep o el St 11 Shabuks By HemEly apglible whendyorh data
deﬁmt?g}'fg- ahd Lifind GBles hROZARDIe! 'F’o?-ggllrﬂﬂlé)ﬁ AR tdchEhadbf lsPhde that string
abl es, the devel oper may al so ¢reate optional |ink
tables @@moegeeded 993, then only the DDS 963 may be input to the AppGen 987.
Additionally, if a determination is made that link tables are not needed 995, then only the DDS

963 and the string table 975 may be input to the AppGen 987.

[00248] Most of the code produced by AppGen 987 may be binary encoded tables of
information that can be used with DMOIB atomic families. DMOIB may provide a generic way

51



10

15

20

25

30

for the DMO B data dictionary to link to the string
tables. Link tables are primarily useful when 5 both
WaPBW/0dEf ni ti ons and string tables have been BEBUA2®FH021296
within the scope of the same project. Link tables may
f
o e o B e A Rer 1 s oI PR 2R rigpocg s XML
definitiame t(simartth elatstdlefnmgomsﬁbﬂech dow the dkvetc@bt @scrqsmq/a lm of symbolic

decl ar ed usm fi M. f a strin
ks, i Eele Pt AtRE iy’ The BebS PRk it & i Hgpifier tha
directlfR¥rréfte MR QAR QipishesbRY iR Helsiinotiaid e 1s needed 977.
f alink table |s needed 979, prOJect specific link
ables may 10 be created 981. The |ink tables may
[0024?lhen eXiftet a gang mblelas bﬁqnech@aswnfe@log%]% éefmrg §3an be
proceh] b fphGHl & ke s UG B Fosle MARTMORE hF b sRugpy
contaif béhaByf talbiey radre glh‘t&arXth th iidchsilend elgtexdridge lpx@erﬁtﬁﬁ)ﬂﬁfCYl\/I&rc&ﬁmtion,
collected 985. Al XM files are preferably optional,
but Or%%“@ﬁf}y’“t meroantnyaly & porabiliyr ¢ act ual | y created for
the project may be provided to an application
[0025ggener apafa €1/ARRGen) 987. Preferably, 15 once all of the
esired elenents are created in specified XM. formats,
the elenments are then processed as a batch by the
[002514\ppGenTb8¢fg“th@10Am§ @mDmIHW Hesses ipprefecdnpipliemte goyte main
sectlor];s {l% thcegge\érgl?c%rgtg%s t 661’\1/58 rlesg?%t 52e%§u%ngﬂ?sctgat m nggé d H]étlons, and
(3) theApir{gaablOSthaCianaga deerip divas ifyukdmefiM offthé @&firitions. |
definitions, string tables, and link tables) and
0025 eneraﬁgﬁ ource code [ Ieméntl ng the MOVP/ DMO B
[00253; amewdPRSicanaGt Par bolgersgdenispmpensarbpifolistaad mipgge many
deﬁmt‘i‘bn@'}'M&?fe%%g-soumgns&ﬁpggﬁﬁﬂld?@n]i ®e ciealdd sfalnk J tAQIBEﬁfnnme,
preferably determ nes which elefrents are pre ent [
while ¢thers X lofded @lgnamdalig nesuttase. he detibmnry tankprdefle mitctrfaocssto access

to r.i.ngs ere a |cab in the, o ut. sour
o eyp{sf Rty R B P BT B e S BB egperc
mechaalBeVe Haddlk ae@rﬁﬁd)rﬁlthét%?ht Shlel fﬁgnt:&kﬂee&d dedfd JrbBkoaded from a

tabl es) nmay be optional to a software project and nay
cache.pe separately utilized. Data 25 definitions can be

used by thensel ves for data nmanagenent, string tables
00255j2N berHSBAIBY - RBEBRIY i i
100258, e T DAY D ok Sin % R B P RO P Bl pasies o provide
the DIMOIIR naembleer itchef ivnhtdleﬁmsomblatsmn |b|a gsddabiries iraraetiation. While the

avai |l abl e Of .exanpl f termnation i s made
dictiogap aragry g i Bty MBE i EUCHRRU PHBAC Bift y tiREe
dlcuorgg&qa@% sHB¥d pﬁohglﬁ’ﬂdﬁ DRIOTEMARBGAR N8 ur AGHIDMOIRhENYber item

if a determnation i's made that link tables are not
must rpaEdegiengre tq Heerissing gictipearpDI|l t@aesgig 3asgribleytieed aeceisrig definition
mfomga?[%e 975 may be input to the AppGen 987. [00248] Most

the code produced by AppGen 987 may be binary

encoded tables of information that can be used with

[002549MO B Striagicablds aumy | bie @s:omphudlBindepenpém \cbal@ ofend @seelwichovayny

sk S etk 4 N T

intend®d fd \Q&ktv@m BMOBYmehb&iiRake I—ﬁﬁveMDM@fB Qhﬁ% (BRs can provide a
(simlar to data definitions), which allowthe

generiglavefagpthat tmay be ertldyany saftwagd poyeshiol hanage and access strings based on
symbolic links. In addition to this general usage, DMOIB string tables can also be "linked" to

DMOIB member items to provide implicit descriptions for all DMOIB member items and

enumerations. By doing this, a developer can query a DMOIB object directly for descriptive
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i nks, and associate strings to those |inks. The
synbolic links may act as unique identifiers that
waipwsdHidjé correl ate to textual descriptions stBEEYSE§7/021296
the string table. 5 [00249] After a string table has
stringspfrﬁnthg AV EEB SidndRitkdls Man usesMhe BIBEH Qb ®ble dotre GRR thSse queries
processed by AppGen to create source code for use wth
to a litpkk3ItBIg. The source code may contain binary tables that
are guaranteed to include all the strings present in

o0sh, L phe M SEERL oy D080 50 S BRI e

interfab Fbihhnabliy, Oft@aiiZ add Gpifing iAe> M Brr8lbnaef REFBRALbS streams.
preferably split into three main sections: (1) the
menber itens thenselves, (2) the data dictionaries
[0025G]hat nEergeh BRAPHIREEUBRASOr @HEOTY(BPreshriadan nrbe defisitiog, there may
: i B f engn
e <P REAEIIFS AL QBB L PAETEL L B om
definitiondbpendentcicahpondnt spetifiaiangedge @c tpplngiomagdergasdiyen display

definitions fromdifferent sources. Sone definitions
and sefgl i) QIR UL 0 PRy PG GREicraOF ARG T hGATgS
contaifddBERINAAR] dRVHECn LY R BE GRhrhdtriddl withn} bRy ladflBge tables created
dictionary can provide interfaces to access alﬁ types
from the sageef definttioond habsly caesttant argl bamlont yyrobadicjink pssogatenns daist be
.t evel r with a generic nechanismto handl e
tnmn“%%?ﬁ%?’?%ﬁ§%¥ﬁ%%mﬁ¥ﬁht come from connected devices or
be | oaded froma cache. [00253] The DMJ B nenber
[00257]t ens Taybibery depgnadatmaypben bhmadtiged bp DAMOBS td frovide standard
. praovide 20 the DMO B nenber itens with definitions .
interfag (4Pt R4FFSH8 SHOBY 5‘1&15%)11%\?@?@&@%@%% i eonpfrgion of symbolic
links t&h&hdl 9RA ywmgg&]mr%ethgg&l_ew Ed QNS owld But R BBl cture of
itenms put themto use€. A single dictionary can be
the tabldsar ed anong many DMO B nenber itens, but each DMVO B
menber item nust retain a reference to an existing
i ctioRa t.all tinmes, in _case they need acc t.0 .
o0z 71 1 PR Rse ety bl ven, AmB B35t Ll F2BF iR gections
the syrhibolt Lok mahdiwinytabladepeirdeiy biaip ahe gimbise tinkiiition &dble can
ot her elenené of. DMJO B.. Whjl e dictionaries are
be an grigg joh PERPIY OfissEeperbe At na bl opk Mherergyin Airiges satherfaunr ped the
string MBEIK A el 1 ﬁpé@m%o ft\ﬁ@e all!_m!\@ﬂ{iﬁ s frbNQ Brstibh B 2 single
tabl es can provide a géneric interface that nay be
languagssad stoyedany sof t ware proj ect to nmanage and access
strings based on synbolic links. In addition to this

ener usage,. B string,tables.,c al.so be .
00257 kot SR ENE-hl 8P4 BT e B BuP@Fris mupgrc vabues
generadﬁ&@bb@ﬁﬂi@l’j’%yﬁﬂé A@bGetDMQ BM®IREThd iinkEluadéhn eventually resolve to

enunerations. By doing this, a devel oper can query a
sequentifnBehy s, kit thy Symboligdisk pptipy i thg orighm! definition. For

xamphO B8/ 438 £8LET VRad ?;/b%%%%?féi Sy 1Ha and, e PV B g 9.
cxmnpwé%bersitgwsethen usgs the 11 nke st%ﬁﬁa ta@?e {6 %7 8,9
The valesoh venthrosed diuerly esan dffseainkd the tahslgtoni thigle section, and the value
found at that position is an offset itself. The resultant offset can be used to traverse the larger

string block, and point directly at the head of a null-terminated string corresponding to the

original symbolic link.

[00260] The string block can be a single contiguous block of strings, tightly packed,
where each one 1s null-terminated. The values contained in the string block can be read-only,

and preferably cannot be modified externally by the developer. Each string in the block can also
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[ 00255] The data dictionary used with DMJ B and string
tabl e classes nmay act as interfaces for nanagi ng,
WaRe0sAdIZ’eg, and di spl ayi ng i nformation from bPAEU§2007/021296
information streans. 5 [00256] For each uni que
be null-@Agina@ea, MowipltRYAE¥loptr 1B18&8NThatd @hstaht dufkgs values and use them
. definition, there may be a single | anguage table
directlgr gat ed. Each | anguage table may include all strings
fromthe definition that are associated with that
26§Peci T f | QLpIRRRybGAL 1081 IR, &C
[00 6§| spl ayfg (‘}H‘]%@g%n scr gL ﬁ/b l?lts 8 or(aes'ttgn%qt]aags EKI% lgog(qg élg:%column
along ﬂarh‘g”uagerepa:bd:res :canglb bytd |(8;p1a)rxatue wlnert hexes twithrifgshed lines represent
i ned,therein, and does. pat ne be synmetrica
-G iy T MG SRRt S Be: RRabieel PO drscioper. Al
mterac&@ﬂ'ﬁwﬁiﬁflé Qﬂrlh% 2ible shBEId®RInYade @lﬁ%ﬁél@é BlingBY¥1eRE:s$. NATirst box LC
nmbol i c associ ati ons nust mai nt ai ned acr oss
(Link @bllmt) hlrﬁ)é ey eetaglHesnun R 2Bine rémesemmgahy nsmbqtrng syraboledink
cans BN sh ST D FPRIAEELRY (M) Bk PUGHL PR BN B coush L.

(Link Lem 1I0|9 eﬁayrmmahd iheGio ﬂ)ﬂﬁéﬁﬂepﬁsdhftmg mtzﬂfsmmd thBK@ing Block for the
actual strings without requiring the devel oper to know

fel"tedaﬁﬂylbﬁhﬁ]g‘lka@aﬁtOffsﬁ‘e“@t heelatyefrem thagart pethe spingdlock itself. The

L S .
next b[ég g%?g%ﬁ“gﬁq 119 rﬁa@@egt&%ﬁﬁ%% Ilie{f’g%{e?lg%'élmg éf)ﬁésem ]t, H??'io ﬁle very
end o&thasmhgb]ooh $tabgsel 14 chaty Hellost SIE iyl 1b| Soddgs 1Th33msybibednuguous

[ink. tr nslatl tabl e can be array, of. nuperic
blocks 4P tings F A Be oS EH d B P SEREAAL: @ 'BePloak i neflFrrgaated, and
stored@af-thend.ound, and the string block can be a large

plece of menory where all the strings froma

definition for a single 20 |anguage are stored.
[WDG@OOZSQ}m#ﬂeb§ynbollc link translation table used to
identify strings may be nuneric val ues generated

[0026%00 per g, &é@%lx Dhal HTQ' /el Bgﬁﬁnda‘ffwéjeﬁ%ugand-r% ac? a48fware

an eventua resolve to sequential 1nte

| projechasmegothe DN GEB sgffmmh lccmpcbrmm plosi thé)oliinvle tthet drpeloo ftd @lbdﬂ aéﬁne a link

defi ni t.i on exa the fi ntrie
table fgy the projeciy |- e ﬁ“‘?fﬁif R H]ft(f% orpgft glumﬂkelthe
string éble-file.» T &'ﬂ)@se%@ Tihe bl rH%r 15208 &%&b '{pﬁ‘e 'gﬁﬁglnﬁ’(h ee&tt\kzé/en the -
as an offset into the translatlon tabl e section,
data mepbessa¢npenerftionn fomta divadefmamintt dlre sysbahc Wik gedilable sreb ftring
The resultant offset can be used to traverse the
| arger string block, and point directly at the head
of a null-termnated string corresponding to the
[00264]r i gi nAktesthaiabd$, (Stdri'grtlﬂ)le R 0a2a@Qink TAtte Sl%lhiaﬂgallbk@@ kregiadh for a

a single contiguous bl ock of strings, ghtly
target f:%f&%ﬂprwgs e e SR eOHED) ARG IyedriiiiaieeeE e code for

use \Vlﬁmaﬂ)mBC OffeabRd chdk ﬁugﬁbes\;e%‘ 088! 8 %apége&@at&?@ge@m ¥nk table

d preferably cannot ‘be nodified exter
is avaﬂdelv,ebm; pe:hldeEacht@tlmamgtabh th4vdinkd GlassI@and MesrdneHD Wdnbinations to
45276

symbofy PR B Govenape Veb Al beut wbely Hitely HeEpse pyrore

As des‘éﬂlbédﬁfooa@d JIT% 1] @Ab‘lehtﬁm astbdiREElkMents to symbolic links instead of directly to

table.

strings. Therefore, a single link table corresponds to any relevant string tables.

[00265] The structure of the link table may allow data definitions and string tables to be

updated independent of one another, while maintaining functionality. The link table can remove
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[00261] Fig. 10B shows an explicit layout 1103 for a
string table. Each box in the colum along the |eft
W2/ E3f esents a single byte (8-bit) val ue, RAENS2007/021296
boxes with dashed |lines represent 5 multi-byte
any depahdéfsies dRLdIMERNE Aighft thabCoEtEn®F8leS a8l kite vErsd) BY enforcing the
directly accessed by a developer. Al inter action with
dependgqsies fry tha gxtem] knkshlgfil¢- be nade through a string table
class. A first box LC (Link Count) 1105 may be a
6- blt
[0026@ I Ry PBBJQ%}é ?;labzeg Cglt?IB%) ﬁl‘i‘lg eH % éﬁegs\?}ranig %Hj@g etab?{] clas|§1 éJsed for
string tabl@ls eThJArrtwmtloxsersng cofnpboete so be thelahthlorifly) fod &fidost domgjtes the
. L, c kl nk LC) 1109 may be :Lzﬁglt nunmeric val ues
implicyt igfing @ Wwae&srﬁ%ﬁaflgssf@?re.%%a string block for the
10 related synbolic link. The offset may be rel ative
[00267]r om t Eﬁckﬁﬁﬁ"t&bl@inag kEn ik dn@ B dhuP ki 13 &lshngle HaBNitiBE X¥here the
box SE (String End) 1111 may be a 32-bit numsrl c val ue
formay ig pimalg etet thatep ity elokd dath defenitidre(covtpipingerittaddr sedviongt therdgpnt of
the tabtfe wﬁE ger%tr'{l o) gosnslél'o:hok\)/ Ilgzllrlagyv n%%qb]ég' g‘% lookSt ] Iug%s 11)13
uous Focks"® speC|
Ianguage Each string 1113 in the block IS
[00268]ul | - t Thehadeedcdanst a 15ikasiged mante b eingidstrutnrd &2H6athg only three
Li nk. Tabl es [ 0026 | f a_devel oper has definped hoth
eleme*&at% %@ﬂ FIEPERg 5N gﬁ&i Clasl Pngesgaﬁ%@af Pptehesagtaf dehigition related to
the talﬂé Or}?é?élaéé‘ﬂb RO hfb%c@'&%géhé@f&r‘é@({r&;&%)ﬁ?&%ﬁ st 5f"1§1ﬁ dlﬁ&yand
have the optioh to also define a | tabl e for the
correlq:nmg Jaeptaﬁd_hrrkkahlabi edatzdefinyeona rF@ﬂlhwmgttlyq)@la@ﬂDMrefembdy, a
e the stri The .
membECHRL W UEP1eh bOF ahhE ootz Rt tebis it i able. 1e
is posdiblO KRGS HialinRelbld RILEL Ghal EorBABR I Een A MRIOALthAREnthind Aew
a data definition to the synbolic |links available in a
membeggsy iy this gagh Ithee lifkgatde wpuldssti pe ppriicphsbecguseiigould pre explicitly the
membfefs fgr wl‘fi‘iQ}g tchrpFro%ﬂgltglnglbéo%sh%Kg th"i'ﬁdI lé?r?e%@ o?(h%%te%g Eachr betan
get sof roject, the n be processe By
enume@@pﬁ&l’@unu’] wmcb&fbltd"!vsttbe gmtquaﬂrBe sot]nremeend&d eodror If ni¢Seenumerations
B. The code e.very simlar to
are ad%@a‘f’ [ggp’@‘é‘ﬂ’évr“gtoé%%téﬁ °i5en F‘Fi%%?%fte 25 i's avail abl e,
but includes an extra binary table that Iinks CasslD
[0026Nd Merb@swik) GRHhRALL t t beSYWBRblE Guhb&KST ndmber,
runtinme. C asslD and rrberIDrray general | y |dent|fy
enumqrion;, frshiumsraoNeIngies, eash g chaiemn atholpenata Tihie fpokpnshisies for all
e eent Ok 1 C. | t
three : reg?%?agq?%gh %hii%%fi ﬁ%@ld%dr&‘er e%ﬁ?&!ﬂ d%tascieﬁ %10}1 %ﬁ ﬁﬁat;aal agls.
Prefergly, nese (mdisayt o siaply eh&jr avihalinls tablerfor ctvabzl rﬁ&nb{rO@ﬁﬁﬁ}atﬂSh,@md
stru.ctlgﬁ a%?ellnktable may allow data definitions
enumetygr the Ay fefflig 1 o be 30 updated i ndependent of one
another, while maintaining functionality. The |ink
[00276]2b] € £8MNc kR ERYLavatbldNR ROBA Qdie 3AGL e R2AR M2 2@Ring entry
any deEendenm es data definitions mght have ‘on string
in the bmbtydink talieiwith e apprapaiatedgolapfdatacilhlgowever thdepenelertei es
mforrr}ano%lger aaﬁlxeegnreglalﬁl t%e gh tzﬁ \l\z],fﬁhe, ere1 tlgeg rrzregigsdteyt]rﬁ b] nell)[u}élry link table
may b€ Inisizddsed defiult value, to denote that 1t does not have lookup data associated with

the element.

[00271] For member and enumeration entries, the formats may be identical. Both
members and enumerations may have the same characteristics pertaining to how sets of

enumerator values are assigned to them, as well as their linkage to textual descriptions. Because
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string tables. This may allow a single conponent to be
the authority for strings, and makes the 5 inplicit
WORKMBIME6f nenbers to strings nore central i zeBCT/US2007/021296

[00267] Each link table nmay contain one | ookup entry
of this) Béthani bgtc@reder taishin® fanhraviehid R link @b ricurs | Pidh@hiry

to that of its related data definition (containing a
preferpflp aetaiget paibof ratmqrﬁe'alf%qhet ligk it totpsher glomentsi {The esiaplyg of the
numer%?t zgxﬂr?vrn)lz l]éésj%rl &F%g%(p%t]o% _Ifﬁ e dgzgcrl ng;%tqullé %Ibéef \99&? Ry ﬁssoclated
enumetrabt hstrmybdobuads Fopdrangtauosa ttypes, thio Atagaliapgbontalidtdifsedo a list

0 ele The first ele n be a.C asslD
of ddé‘&‘f‘{g‘ﬁ b Bit4E THEPERCb R e Ca A G AR Fholeh dt Bumbss may or
may nbfie AR @) a SRBf Qhﬁ‘r?é;lt@i Gﬁ&spﬁpﬁ% dersd a&%&g‘t@g \Jltﬂ member is
searching through a list of Iink tables and

invalid; dfretnethamen@elals spelgikkd o 41 erkntesdsédset. oTlee @adral value of the numerical

. defi Foll o he.Cl gss|IDis erably,a .
P 8 o B B At TN kGR35 A RGN S 62 sed with the
norma$ HRIRY kAbRGtiuBrutdWoSreRidtd 4 EMbual desdripfioh F6H Be ehtty. 1S
possible that an old link table could be used for a
nore recent definition that contains new 15 nenbers.
[00272] t hi §nememtors pe 4 ﬁ“’r‘?Rmfea‘E?F'és figulpgtoghe previgas dptpmtww@t the
e ' Fled dnYe
data n\%ﬁ%"i’ﬁes dlf Crgﬁp%%%l\xfl?gg g&tt%l?g ﬁ a(_)t%F%)Jr}]lsen{lE%rau{I% %B %le e numeric
value aprdschmng glxdiemizanf béueamthant}nﬂectamhunnqmuﬁepdaﬂtbdhterme the

ol | t he same preni se e nenb I f new
boundafi A 16 Lo Al AHTER P o PRI O oea e e ecariabl
numbérad? |r1%m@§@ sitsi rE;Lre&H fHe ehtimedaRR26e EXQJ Jef%\’@dr%gmbblfc hn;_(O The first

header segnent can be a vari abl e nunber of nenbe
value efrtharermeiioprir mmobethe ﬁ‘elrl%lt)f)tlhe emuméretor, ag assigned inrthe hegmal data

deﬁmt(i)c}/[\p ﬁl%%st LR sh?uﬂﬂgtf ngue \pzlthmttl"rl ! gq%mfe(r)atrt r%s ané mahg aaefi to

ements can provi e orirgrn
identifgl elid fdrietmlﬁnv}&nkeirdnﬂg bﬁbetS TheRe&n@rakhk Bf t}iehﬁfr%nt Pair may be

S ingle entry in the Iink table for ever
the Vaﬁe%é}e sveRatikFed 4hthe SHumBhatsPnd FrlvEaE gred with the
normaql %hg katoae%aw@ygane@; te%glmeg&rpruxn YAl @rﬁg in the
k”tabl e file, there may "‘be a matchi’'ng entry

25 in the blnary link table with the appropriate
[00273]ook up Fggat ¢ shdivshowepert ltyher Bl 15 Somolindrrlly.  Eadhflexnmtlieaiolumn

'llong rhézlleaf? reﬁgegpntt? 0 %kgg}stgr 'B@n‘%}%L“%ﬁ%’[g %{l?hc%%etdqi%es represent
multi-byté vdladsi 286 idt@nd sela@rt freféablias nérideMOicestdiAly d devElOB&. All
not have Iookugﬁdata associ ated with ‘the el enent.

interaqtigg 2vzey theelink wbleisbould he made tspeghi ovirirgable slss. t he
formats nmay be identical. Both 30 nenbers and

[0027£ﬂm"m:"r PIan[h% dZB)ﬁuBﬁ‘\éSth htﬁeé% b%h%%% ggqixﬁﬁéncl%okup entries. Each
pertaining to how sets of enunerator values are

entry @asiigrddll iktp esgmeas inbldinggSlagsHR iand h fulkagef hembaXehumkration,
descri ptions. a 55 WD 2008/ 045276

and erEE RIS PG5 206 Ut R H P P ROOR SREE: BE UErEh EdemR Ve the

link taSl@”Boﬂ‘ﬁ&ﬂQfe aWotRied wWidh&inl elnmﬁeiaﬁﬂls@t sid vk Uirﬁhavga%lﬁitchmg
entrg preferably contains a pair of nuneric val ues

symbalip fipk.| $ipge the chagacgrriibes as¢ dwysame betPhen fiember apdlegemeratiphentries,

they ar@%@%};hqrﬁhed% afbimﬁamgnmgrrtfrget} QOSI tion fromthe head

an aSSOCIated

[00275] A first box CID (ClassID) 1117 may be a 32-bit value representing the ClassID
of the definition entry. A next box MC (Member Count) 1119 may be a 16-bit value

representing the number of members in the definition that matches the link table. A next box
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15

20

25

enunerator |list can be found. For enuneration types,
this may always be a valid offset to a list 5 of
waastHial val ues. But for nenbers, this val uBCEYS§PW7/021296
be an invalid offset, as nenbers nmay or nmay not be
EnC (Ehlﬁljﬁ@duérpC&n&)i‘t12Qfm@mémelr6ﬂ§16€illdédje §e~nuh tHeRRndef 8€numerations
associated with a nenber is inva en the nenber
in the figk ble. | j nked to an enuner at ed set The second val ue
of the numerical pair may be the val ue of the
nbol | I a
[0027(ﬁ)s/ed WP%;%A‘J{lﬁ%th%%%‘rJ%a st r.":ﬁ’g"%t‘“e@ (ﬁeygt rMuac l}\rﬁeh?%ncﬁw1’9\ge
membE:lStMi |es, M, 11e26f uglM,Jeader iapt ieoumératiort Be, €09 rBn, 1181, . EnLC 1133.

00272] Fnunerators usel a structure that is simlar
Each peabgaad{ Susuerensnmgy ha h@eraa%@fﬁﬁQ Tiaind o <Symbohc
Link) fhisf7f %&e'ﬂéss’lﬁ NG16-Hit vihlﬂeeregﬁ %d?ea&fﬂeg dsaf: O trﬁgfront of
can be’a single nuneric lue representing the nu
the strolg tatdlé teetbe wiatthif thet dransetror [Fblup qmages tﬁer theededet/gnumeration. SL

deter Ae t he boundari.e an Lt.is ber ng
1137 R W e PR H Rl s PR TRl e
memeﬁEhtﬁBér@UorﬁUﬁlbﬁEd &f re BIEOB Ik EfrPRI thS nb @ RELH tabRY t he

enunerator s value and rel ated synmbolic Iink. The

first 15 value of the nuneric pair may be the val ue of
[0027F]he entipiavangthe mgmbes §rl<§;ﬁwnqr?ﬂanréﬁrsm 83yl andECg(Enumeration

n

Coundg PO M RGP Pt boh XRINELE RS e ferron
entriescfor theehumatatien.when sear chr ng the list. The second

val ue of the nuneric pair nmay be the value of the

ynbol ¢, | i.nk assi to,the entr co val pye
10027870 0 oM gL 155 msf ks Pt ol e B durr e it 145
Each dr@bdet®8¥amay dodididial BBttt @VARY 114781n810K SY. (85}319001& Link) 1149.
[00273] Fi'g. 10C shows an explicit layout 1115 for a

The B Hi7 patsibe 3 16dutybisserssenties Golcommant aitegte) vihve of Shenamerator.
SL llﬁgjotggrslgeeao{(ﬁ&?%lﬁe %pi[s‘ s&gjng oD §%bg§ R stocﬁt(’léle\%llth\l\@l%r €

W th das I nes®represen e val ues.
memb&]’f@mﬁrﬁér@ﬂimﬁdndsiséd,lﬂiﬂdﬁev@feef ﬁbmbhg/ndnﬁmhﬁmg:itab&ct 'y
accessed by a devel oper. interaction with the

002730 3. Flogsh 41nc4pﬂs£ﬁrﬂad§gt B i P L gy e

depenclentcfés /%g‘ll%‘f lallctads@dinl a@M@IBesBYMaﬁ:SCOH{%@QEht 1251 emtd peferred
contains a full | ookup segnent, incl udi ngéd assl D and

embodimepf impemensftiopsgitsens maay c&tGM@IBObmt A3y IX Bptring Table
ries (gxﬂ;q, ti t@?ﬁa S e
155, ?r eaﬁﬂ%lmtl(ﬁea siz:t{%zbﬁwfady in e%%¥%$@ é)?a eba p%rlcan be
associ ated with an enunerator set, and both can have a
[002807at chi Aghowythedregdingdescripitiog & difeercd @ thqirefeirad ériSodiments of

t he same between nenber and enu ratron ntries, they
the inggporp g npfaf &M} VIREO R MeAgERRTYI PEaPPHER o Ypee skilled

in the h&® Ql%z%lag’%efdlzfd%twl@lgﬁt %Qt&lgfm{hp)s ikl & scdBY oP@ie Tvagadi. t

val ue répresenting th sID o the definition
Moreoenlt, fejlturﬁ deestibet) axcduBedtiviardygr or@mnmhomem of Hheynratign may be used

in con ctlo L\{ho m?rﬁ gr?ntl n the xp;ﬂa S ovrtrebers In
tuﬁ CPGYI AP H Mt dREd NPRS k t?tﬁgl A next box
56 WO 2008/ 045276 PCT/ USZOO?/ 021296 EnC (Enumsr ation
Count) 1121 may be a 16-bit val ue representing the
nunber of enunerations in the |ink table.
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[00276] Following the initial information on CID 1117,
MC 1119 and En 1121, are nenbers M 1123, M2 1125,

WO 2008/08827¢ 1127, and enuneration En, 1129, En2PqT/%2007/021296
..., EnEc 1133. 5 Each nenber and/or enunerati on nay
have Ero (Enunmerator O fset) 1135 and SL (Synbolic
Li nk) 1137. Ero 1085 nmay be a 16-bit val ue
representing the offset, in bytes, fromthe front of

What i Hl@ngtlist ng table to the start of the enunerator | ookup
entries for the menber/ enuneration. SL 1137 may be a
116 blt vaI Lue [§)r esentuj ng ttwhe s(}/ d associ at ed
wth th RN RO RRT S 8"?"8"\“ FORRIYARe"

protocf)lrcafﬂphhﬁg.nor mal string table. 10 [00277] Follow ng the
menber and enunerat i on section may be an ErC
(.Enuperati on . Count) 39. The ErC 1139 may be a
1BUpTE '\fz?frﬁ‘e““rcé}}?re]é’le‘n‘i"f ngpklsHBer of enuner at or
entries for the enuneration. [00278] Follow ng the ErC
12 3RrinpByarlderdeietibRdad 068 R nerdkdrd Hevikd e%né)%% a global ualqe
1145. = Each enunerator may contain an Erv %Enumerator
Val ue)ldePilﬁ% and an SL (Synbolic Link) 1149. 15 The
Erv 1147 may be a 16-bit value representing the
CONRLEHMA kI iEQFiBthe MAth HRHGHan! @&newrer@rquv1ce8kvh&%9hmrr
be a 16-bit value representing the synbolic |
associdgtadtingidaia didienaryyeerhettsteINeras Nz data étrfdntweednd 0
retrreve text fromthe normal string table. [00279]
Frkééivi andy &l Gin gl‘% JdidMbgh is a continuation of FIG

D, ow dependénci es /usage of all classes in a

DI\/[] B software conponent 1151. In a preferred 20
ehbodithemeethddysiclaire At wtdran thel sglé dessribragy ditn dicuetary is received by

matcm% %g%élt%?ﬁ u%%% %\%%ﬁghé@g%rts%? ﬁtfg@%l?éésan%aéﬁafuonary and

accessrﬁgﬁ&.cac[he&ﬁcﬁ%néf ﬁlh@d@ﬁbstﬁlﬂng‘&mrae@cﬂomgrydescrl ption is
directed to the preferred enbodi ments of the
DoeT e GRS DR BB AR s pened
matchlhglﬁhe@rdbal viitfihe fERYt fre \\ﬁl@d&OWﬁ:&ipbﬁ(ﬂlhg fhepdéd dfngelf-aantibiigdata
spirit or scope of the invention, 25 Moreover,
dicionpiy ghiabase o & SiEFIER BENiFrPr SeMETRS: 37 46 NS His SEhDisaribies faca
diction®dy. t he invention may be used in conjunction with
ot her enbodi nents, even if not explicitly stated
above. 57 WD 2008/ 045276 PCT/ US2007/ 021296 What is
& ai meldeinaethop of glaip { niyghesfeomprsiempsingthagr irdspuibing data dictionary

to furtlﬂsﬂ:mgnlﬁmgfﬁg 'wﬁﬁ %hevﬂe'r\borﬁ d&QLEYAA 'nﬁ ie? Bara 091t t&g gétwork device.

conprising: initiating a conmunication
networ k device, receiving standard devi ce data from

the nekhmomdthatenfickim & orriie Fh@gelédgﬂcelbag damiligenary contains
inform d@o%{l%% rr%%prfor t&AH tttlnpsgag\%% g ﬁ%%?t% \AJ,{\]V%%{ gata

rom e net the sel f-

6. The method of claim 1, wherein the self-describing data dictionary further comprises

a string table corresponding to the data definitions.

7. The method of claim 6, wherein the self-describing data dictionary further comprises

a link table corresponding to the data definitions and string table.

8. A tangible medium containing instructions for communicating with a network
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descri bing data dictionary conprises one or nore data
definitions, and receiving the self-describing data
WQi2e48/0d3%dfy. 2. The nethod of claim 1, wherei nPtH&S2007/021296
sel f-describing data dictionary is received by
mat chi ng the gl obal unique identifier with a cached
version of the self-describing data dictionary and
accessi ng the cached version of the self-describing
device dh¢ @mstahictibhonacuting 3 mellive dcoripiigdag:of cl aim 1, wherein the
sel f-describing data dictionary is received by
NBoGidingd coRn@li@Be praficelUs: d ERNEIrhpuRdr ¥ dibhadging a series of
correspondi ng nenber of a self-describing data

di cti QRALM AH-ARAIRe W BorS5iR4:BEE 2 AENMIAEI QI hE
Internet and accessing the self-describing data

di et | . : - cl.aim1, further
c%%%?%gﬁﬁénﬁé?ﬁggttg%§2%$y§%§%%| ing data dictionary

Lo unt helocommini calie, whih Lhe, petuor k. devi ce and

i IYEQT RS A HATE B mE o s v - §805%e. 5. The net hod

of claiml erein the self-describing data .
dieavso B 57 ek et e B PR DRI ERF B R dsbaivings

of nmessages to and from the network device. 6. The
nSERBEE BF self-dispibing gasedieionaphe sel f - descri bi ng data
dictionary further conprises a string table o
cerdeBRpidA dPREunicatonereFatd or dlig hrist ¢asrpsiter ithTheseHedeppgifting data
of claim®6, wherein the self-describing data

di ct i ohcsioparfurt her conprises a link table

corresponding to the data definitions and string

t &bdieng &ata Aothahgndriverkniedictithraghtiad dvimiguridagds potdcohen the host
for communicating wwth a network 58 WD 2008/ 045276

PCT/ US30@éfe3a296 devi ce, the instructions executing

a net hod conprising: providing a comrunication

PpOLQGRE tHea@ aBR3dinE RMRLLAY orf b AX%G RBMGLANE. @ series of
nessages between the host conputer and a network

dev ' c theirﬁEjtl'id.d_a(tﬂ:cﬁgn @WQL %tcia&raiéﬂohny ﬁs@@x&f:\&mrahocadon selected
devi ce, receiving an acknow edgenent fromthe network

o ST, B ST AL 18 S|

dmmoéhe sel f-descri bing data dictionary, updating the

communi cation protocol on the host conputer with the

sel f-descri bi at di ctionary, receiving data from

t He neﬁw%hoo@%icgén?h%ﬁﬁaﬂ theHRSEIRY EHPPTS® pelBbDEBIe
.. .on the host conputer, and processing the data .
identifigrungugit fher gt TR VE A Z‘OH‘r t%ﬁﬁf%vodawca 284 briseq phpg a dgvicegaa sheet

nmet hod of claim8, wherein the data dictionary is
used tosrepicete oHif-descrabipaun digirnaml ect ed

11.  The method of claim 8, wherein the series of messages between the host computer
and a network device are classified with a hierarchal classification scheme.

12. The method of claim 11, wherein the hierarchal classification scheme comprises a
first level, a second level and a third level.

13, The method of claim 12, wherein the first level defines a type of data, wherein the

second level defines a type of action, and wherein the third level defines an object of the action.
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fromthe group consisting of the network device, the
Internet, a storage nedia, and conbinations thereof.
Wa3008ME7fret hod of claim 8, wherein the data dPETUSHWIA21296
conprises a global unique identifier unique to the
data received fromthe network device and based upon a
devi ce data sheet wused to create the self-describing
data dictionary. 11. The nethod of claim8, wherein
t e séfHeasctiodd sfebsaGeshdeh weame ol enonodira dioiputi@rcomprigk
a network device are classified with a hierarcha
informati@spedificatthodatschene. 12. The nethod of claim 11,
wherein the hierarchal classification scheme conprises

a1s.fi rgte ch@N&! of ird %C@Melh @%%klf—@%n@ing hick &ch@dﬁ%l furthe- comprises
The net hod of cIa|n112 wherein the first | evel

ahd<@@§k&ﬁ§mﬁ L€ off odAbR daWNRERHILt he  second |eve
e |nes a type of action, and wherein the third | evel

f
t VO, 2008/ 045
1 Udsd 88 gek 1 J‘%ﬁﬁﬁlg?ﬂ g A o e
ne ta di.cti pnaries conprlse
Compnses K S%n&tg%%c%regam P feth lcl)mlf ﬁ‘gpdat a. 15. The nethod of
c , Where self ri.bin ta dictjonary =
rt helte e %@3 » Vheggn 3’5&6 agp i iy q@e 9 hset Hier REPCRigE Via
nore data definitions. 16. The nethod of claim 15,
hnhng\ﬁkﬁf‘eﬁiaé% i stHes &u|dfsPar 8tg HicAl wpitt-a ligk cablaandrg 2basr t her
conprises a string table correlating to the link
t Bbl e. Themetifiseofpstrn §ovlefreie bag on 18orewhie disitinnariseard agsarved
di spl ayed to a user after processing via linking the
standaflgged dito typty. i ngs for di splay using a scale, units, a
link table and an alias. 18. The nethod of claim 8,
witer eiTheomeh@l ofrehire 8phalicaeifl bAd bianaeided didtiendres & i@thmically
standardi zed data types. 19. The nethod of claim8,
defineddherei n one or nore data dictionaries are dynamcally
defined. 20. The nmethod of claim 19, wherein the
dymnam-gRlhdhsedingd 19atRr &l Gk idpNatii8p IR HAR Qictionaries comprise
version information. 21. The method of claim 20,
version MBS Bhébt e comuni cation protocol is backward
conpatlble with previous verS|ons of t he dynanlcally
f|ne es haod of aim 8
er ei ﬁle?ﬁtt}?odfj(%fgc almg Q?fu r%eefem %e c%ré;mmﬁ%a onpr %to(cjpl sfba Ifward
S mave The. net hod of
Compa%?lgwrl‘ﬁg & revﬁ‘f%?‘ eetf”ﬂmt Cﬁéheo?wvéla@fca n?ija‘iaéa CE?U@P?%%ar ies are
nar 25. The method of claim8, mhereln the one or
e e o GHAR Pehiare tghta | mimete

23. The method of claim 8, wherein the data is waveform.

24, The method of claim 8, wherein the one or more data dictionaries are binary.

25. The method of claim 8, wherein the one or more data dictionaries are XML.

26. A computer-readable medium carrying one or more sequences of instructions for

controlling communications between one or more network devices, which instructions, when
executed by one or more processors, cause the one or more processors to carry out the steps of:

receiving a data dictionary corresponding to a network device wherein the data dictionary is
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26. A conputer-readabl e nmedi um carryi ng one or nore

sequences of instructions for controlling
WeaM#ITCEat i ons bet ween one or nore network dePfE&§2007/021296

whi ch instructions, when executed by one or nore

processors, cause the one or nore processors to carry

out the steps of: receiving a data dictionary

corresponding to a network device wherein the data

di cti aleaved fi@n a @6vidNA220B8¢ 1A 2B reRGhe UH2 AR 621 2Hprises one or

derived froma device data sheet, and wherein the data

di Cti QPG Yiath ABRHI SR SpUTR t0khe MPRIGL dafi@ MBhigibhll @Bfe identifier for

specific to the netmork devi ce and a gIobaI uni que

i dent il gl @'devithe network device, receiving data

fromthe network device, accessing the one or nore

dﬁ%&wgeéhyh% qﬂgn%ﬁgghkwgedata dictionary, extracting

I on rom at a accordlng to the data

| ctionar and Si | n t|on 27. The

e s RRBE LIRS KPR 38 SiReHer
conprisi.ng applying attributes fron1the dat a
dPERF AR Yo he AR re iing B Hatitb Aciory, ik
conmput er - r eadabl e nmedi um of claim 26, wherein one or
niyoecsyag dicdePipAttnons  are standard definitions. 29.
The conput er-readabl e nmedi um of claim 28, wherein the
s?andalhg cderpigi-teadable medum o€ gleimyid fufrdier ¢androisimg kprlying attributes
regul ated by a standard setting organi zati on. 30. The

from tlgotapudigionng ac sl estraed inforofdanl ai m 29, furt her
conprising accessing the standard definitions stored
i 28.a CiHelcemibi@nreadabitehédibrh iofEisim &) whdhi@ one or more data definitions
conmput er - r eadabl e nedi um of claim 26, wherein the

are stalflR¥d d@inflidha sheet is <Z'M.. 32. The conputer-readabl e
medi um of claim 31, wherein the XML is conpiled to

Sgur cerhekzxmentea&@a»ib%émn Qe ARFPID Wherdia-thel: Jafndard definitions are
conput er - readabl e nedi um of clai m31, further

xesenreﬁqgﬂhfo%%nsr@%dlﬁéd B J‘ﬁarﬁi@% seﬁlﬁg%fgr f'ﬁk%ﬁgng byte streans

Informati o e conput l e nediun1of

C 3, wherein e seria i,z.at rovi des
o1 1 <P BT Ei g b B VAR AR B (i afgpecnin e

5 Th ter-readable medi um of
“m“hrF%FD“?fS“Fﬁ?PﬂéP %gﬂBPFg%ﬁgpﬁérlal|Z|ng and -

deserializing <1 WD 2008/ 045276
p%w us; G?V“B?f?%l\% gehﬁu%éew predhpieichdyr shRcip XML

cIa|n135 wherein the serlallzatlon provi des a
32. The’ computer-readable medium of claim 31, wherein the XML is compiled to source

by an application generator.

33. The computer-readable medium of claim 31, further comprising serializing and
deserializing byte streams of information.

34. The computer-readable medium of claim 33, wherein the serialization provides a
built-in protocol bridge between binary and XML network devices.

35.  The computer-readable medium of claim 31, further comprising serializing and

deserializing XML.
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built-in protocol bridge between binary and XM
net wor k devi ces. 37. The conputer-readabl e nedi um of
WeRUBHAPES wherein the data dictionary is creaPe§USEiOgi1296
a device data sheet converted to binary form 38. A
nmet hod of communi cati ng between network devices
enbedded Wthin a tangi ble nedium and executed by one
Or nore processors conprising: providing one or nore
o3t hedl S RO EPHE TG TElUTiof HHIE 1 EPeteiing senalization provides a
_ classification scheme for data conprising a first
built-ir} proicol hidgebeywern| hinaey araln¥Ma networkidéveseel , wherein the
first level defines a type of data, wherein the
s&tondHeevaipudetadidi mediypef diimald, wbereinahddarhdic @inary is created
the third I evel defines an object of the action,
from aSievick g cheOQBNYHMeE &1 biBdly fREHIESt t0 a network device,
receiving a response fromthe network device

CEgIPI i $ holide asriq&hgiagtdng BedREDRIREILRVicARhbe IMQAGRHH N@ngible
t he response according to the one or nore cached data

mediufliafd ERB&ED 8P onedF-makD aaz%@gqo&[g)m%gl m 38, further
conpri sing sending a request for ohe or nore
l\fl‘iiin%%ﬁL o) 1%'6?6 cqagéhldgﬂ%ﬁclngga te? w¥t§§lhﬂ§ E%@f clfasggé/altigg sc%@gle for
recel vicng the one or nore additiona data
O OB R Py P R e BT A i v
addi tippal data dictionaries into the_one or re data .
di ct | GRHRSaITPeRf TR Hisetsa B i » YRl Agton, and wherein
conprising receiving data fromthe network device and
pr oce<hs thidievel defines apiokicetre th ®HaR.chal cl assification
schene. 42. The method of claim 38, further conprising
areding p agMBLRRtndeqigitdo detiverk daviss, based upon the
identification information if the network device does
notergapposporse frbmdbsoetivptki donice enmaprising idehefi@riehalformation, and
classification schenme. 43. A nethod stored in a
t puogisbihgtheedp oike antrédxeouheondry nasre cahed@itedipi@ags&sor S
62 WD 2008/ 045276 PCT/ US2007/ 021296 conpri sing:
agx e ptTHagndtifdosfrERirh 08 forthaMIBhP@YingNaRdifE 2 FRAL&: B2bAe or more
definitions are needed in a software project,
additiofl @8R AINAHRS RF BHERBKR AN SINVRECI QAL bnd B BorR LailliAGhal data
tabl es are needed in a software project, accepting
dictionhfifsOr mat i on on whether one or nore link tables are
needed in a software project, <creating one or nore
fid es I f I >ONSISLILE f . a
s i SRR L el SR B Mol oBR 8 the ome o
s t her.eof col |l ecti,ng ,t he ane or nore

more agfggb‘g’%aggétl% IgiFté%n’anes into the one or more dat? dictionaries.

41. The method of claim 40, further comprising receiving data from the network device
and processing the data via the hierarchal classification scheme.

42.  The method of claim 38, further comprising accessing standard data definitions
based upon the identification information if the network device does not support self-description

and the hierarchal classification scheme.

43. A method stored in a tangible medium and executed by one or more processors
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conpiling the one or nore created files with an
application generator, and outputting resultant
Waga8ddSFEbde fromthe conpiling. 44. The net hoBCHUS2007/021296

claim43, further conprising incorporating the

resul tant source code into a software devel opnent

product. 45. The nethod of claim43, further

conprising creating new data definitions if one or
comprigiig'e additi onal data definitions are needed. 46. The

met hod of claim43, further conprising reusing
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43, wheejeitn t he one or mor e data definitlons, one or
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section. 53. The nethod of claim43, wherein the one
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link translation table and a string bl ock. 54. The

nmet hod of <¥2érel n the string block is
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46. The method of claim 43, further comprising reusing existing data definitions if one

or more additional data definitions are needed.

47, The method of claim 43, wherein the one or more data definitions, one or more

string tables and one or more link tables are XML files.

48. The method of claim 43, wherein the one or more string tables are software

development project specific.

49. The method of claim 43, wherein the one or more link tables are software

development product specific.

50. The method of claim 43, wherein the one or more data definitions further comprise

a header.
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string table with the device data sheet. 57. The

met hod of claim56, further conprising creati ng a link
WOIMBA4EX6 conpiling the link table with the BET/US07/021296
table and the device data sheet. 64

51. The method of claim 50, wherein the header further comprises values for data type,

action and object of action.

52. The method of claim 43, wherein the one or more data definitions further comprise

an XML text section.

53. The method of claim 43, wherein the one or more string tables further comprise a

symbolic link translation table and a string block.

54. The method of claim 43, wherein the string block is null-terminated.
55. A method stored in a tangible medium and executed by one or more processors
comprising:

creating one or more data definitions for a specific project,

collecting the one or more data definitions in an XML formatted device data sheet,

compiling the one or more data definitions in the SML formatted device data sheet with an

application generator,

outputting source code.

56.  The method of claim 55, further comprising creating a string table and compiling the
string table with the device data sheet.

57.  The method of claim 56, further comprising creating a link table and compiling the

link table with the string table and the device data sheet.
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