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RECONCI LI ATI ON AND REMEDI ATI ON W TH COVMUNI CATI ON

ARCHI VES BACKGROUND [ 0001] Electronic mail (e-mail)
w@e@vilskas7 a store and forward approach for endPCDUS2VI9/045471

nmessage delivery that all ows nessages to travel across

mul ti pl e machi nes, through various organizations and

networ ks, and to survive tenporary connecti on outages.

The downsi fk@d@NﬁiLfmwﬂc&NB@EMMpﬁsﬂa werihat the
sendi ng user or @, BRICATICAS MAVESf truly

know ng if and when the reC|p|ent as received the
nmessage and whet her any post-recei pt processing has
been successfully acconplished. [0002] This problemis
especially prevalent in the case of e-nmail archives.
Busi nesses and organi zations that are subject to
e-mai|l retention requi BAERICROUND O regul atory
conpliance or court order need to be able to search
and produce e-mmils from such archives. Failure to do

[0@61 cantlegtgni¢ miaH (&) praviges amsfaie §n<bf?awa@pﬂpp5&a% for end-to-end
rneg?ag@g@hv% fhat Qllé\psemkﬁggés th b4y IQCr 3 P le ﬁla%hés, through various
systens t t t he

guar ant ee a nessage se
orginntzlaﬁms dndcsunkessd w survive wnmmgcbonmdnbe oatagtd. VEhe downside
hese husi nesses incur significant cost having to
YR AR GRPTOBCLS a%ﬂﬁéh@o%?eﬂlagwrrpr&a%ﬂnﬁasﬂn Bes ey of truly
kn@xfzﬁllg'lff fnd WRAOHE r&iBAHAE rREFER Bl th¥Raff arliifh RS %ﬁ? Sost -receipt
genérating e-mail system there are several poten
prqmsssmghasfoedas@cd:&sﬁélyealcmrgpltdhed way to the archive. For

(0GP Bt bt IT RSP By 17 RS MR apebivgp. Businesses
andd @fgdﬂ@ﬁ@orfsdhdt UrEsubpiebitol DalTR&sRAM @@@%dnm 4@ th h&ulatory
archive is lost. In addition, the front-end e-mai

compkansmop Foyrherdar aesdvie bankle o prsseleandpraduse capaiisfsem grch
arcthn%s ﬁblﬁ{q‘g |t &]0 5‘%’ g, tnei%lu?tf 1ntsrg%1f%aﬁpf 1Yees %&ép%t%%s(ﬁ g af)%e to the
0oad

mafoaity fresurr@nice-tnad spﬁ&aagﬁgwh@aftedtﬁ@k atmeish]@ shctol the aﬂcﬁlve has
ost. Consequently, inprovenents are needed_.to solve

SHQCﬁ%%UYal??&n SEHRErIn GronF e thine DRYRCI BN wEl figant cost having to

sea‘?&gﬂl'f& r}gdlﬁ%laﬁt\‘t%@[ulﬁqg 28difi0 M MRbir Qfchid cTeSsage in a
ransa i onl ess environnment. SUWRRY [ 0004] This

[00B3imarBroisthp pmspe;bﬂde bbHthembessdieaenerated eatailasystefn, there are

ts in.a rmthat are fur
seigu pRBta Muto The v Sk 314 Wy BUbEFRBLF oEOT TRyl the
germATTRY élniaﬁ sPQEmioRbe ﬂg&%édpar%f dendii Jy)éteh?ﬂla{r BRUEE §StWire or
essential features of the clainmed J ect nmatter, nor
hatdsvarg failntee mretbdie muesinege deinet do themrcthwétﬂ@ lest. obveadgiﬂtlcmh éhe front-end
e PR  FEbA HlrGk bl RRe e pr BR B on e Fthe
arch@EBMhca¢ triebsadés df@§§@@@§toi‘a€tﬁtabbye Iﬁaﬁ RicMed sdfblars bPhag®are

in an archive. Some techni ques nay
failure, and the message destined to the archive is lost. Consequently, improvements are

needed to solve these and other problems and for guaranteeing end-to-end delivery and

archiving of a message in a transactionless environment.
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conprise receiving a nessage to be reconcil ed
corresponding to a nessage sent by a server to an
wW@e@hi1s830f or st orage, categorizing the recei veRCTESNaY®5471
for reconciliation, issuing a delivery confirmation
query to the archive according to categorization of
the nmessage for reconciliation, and determ ning
whet her the nessage sent fromthe server to the
archive is stored at the archive based on a response
to the delivery confirmBUMMARYy. A retry query may
be issued after receiving a negative response to the
delivery confirmation query. The nmessage to be

[000ag onCTHie SumBarPR pr&GHaMotih@skuce atsble it coBedphtd @ra simplified
receiving a negative response to the retry query. The

forprethgtage furghop descaibehbelpwdn theyDesailegk IBesseiption.  This Summary is not
mt&gogélﬁ tuIS \{/I%L{rlgfk gsfee{t&feﬁ' t’ gﬁe@dﬂ fe\‘}gdrr&t (gt{gclﬁ%f:l?aﬁn%?d’ s‘?l%féc}’hﬂ&aﬁnor is
it 1ﬁleh@erd t® niedldedmrltrﬁlt deescogsefithd eldlrmfwhubj cat meder. [ 0006]

These and ot her features. and advantages w ||

be
[0095har ehtriqus smbadingsads Hg diectedio tﬁd}m@vﬁs Yy Taedngiljagign and
|
rorf BRI RS RRE sdht B LB for A R A pRHEK, Mo B Biquos may
comipsmrnepewmg aamissztgﬁ:eto oo Iréoovwltﬁgi ahetespdndchgde sanéspdgesantaryen

| anat not restr.ictive of .aspects. as
serg o B AT g (B EGRr BEPER PEer RE ENESS DO don
1ssﬂ:1ng| | J461& r?tcgﬁﬁl%ﬁhtt%ﬂt?]]:grg E@@ﬁe é}f:hl%‘ aQIREdiRE {&&tegorlzatlon of the
envi r onnent | lustrates an enbodi nent

mosfaga f@ranmmlmgomeamdcdeten[ncm@‘}vhﬁh@ thg nckdage serdtfiwsn dig server to

ther_a]n%we 188 qrﬁcg%t tg(—l; %rscﬁlvre I l#éigot : ag%ﬁlgdonp !to t%t Idongeé#ggrt]foa%lﬂ}])n query.
A feblpq 5ry| thayisd Is@ledsifidNree BRG] dRphtiaf reaodﬁgéﬁﬁge délivayy

[0012] FIG 6 illustrates an enbodi nent of a |ogic
coffirggtipngugy. Fhemepsage|tebe regpegled mayntsogsubirittedio thparchive after

el P PSR BERTL AL Sl ot o o
stoggd iy echfirmapien fsokmeicet drali delaogbafed Ir@feszmg al p@mmwnssmrnse to the
servi ces. The struE}ures y conprise physic

delgyery, eenifrawtion gugryaOthar cpbegingdtyire 4escs) ‘ﬁ@ﬁl%‘f
[060%] h. Ti0ge W%%@aﬁf .38 'aﬁ@a{nt § Yail Hé a®drft from a reading of the
i npl ement ed usi ng dwar e el nts, twar e
fol@veng dttal,lecbatesanmmmtxndatmmnwdff tltﬁoatsls\om@ect drampigsodsisad be

nGEERAE" b e eleSisten oQeB i & aIRAHE iS By

desf&?fbtlbﬂ BicteRplafitery $2B¢ hid SRSt fésﬁh%ﬁv@ 8f £pR¢tE aPElamRedt War e
el enments to actually practice an enbodi nent depends on

a nunber of external factors such as desired
conputatlonaﬁ ‘ ,
processi ng cye T atarates put data
rates, nenory resources data bus speeds and ot her

[0007] FIG. 1 illustrates an embodiment of an operating environment.
[0008] FIG. 2 illustrates an embodiment of a computing device.

[0009] FIG. 3 illustrates an embodiment of a reconciliation application.
[0010] FIG. 4 illustrates an embodiment of a diagram.

[0011] FIG. 5 illustrates an embodiment of a message flow.

[0012] FIG. 6 illustrates an embodiment of a logic flow.
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desi gn or performance constraints. Furthernore, the
physi cal or |ogical structures may have correspondi ng
w@koesitssh7 or | ogi cal connections to conmuni cat BCT/US2009/045471
i nformati on between the structures in the form of
ctr nal s or nmess The, connecti ons may
l“‘t,lafrp B PR R B B0L e St ons. ac
appropriate for the information or particul ar
structure It is worthy to note that any reference to
"one enbodi ment " Yl 101D A SfeR ] A
particul ar feature, structure, or characteristic
descri bed in connection with the enbodinent is
[0013¢ | udestidR caboliRasits ABRde PRAKMBAlogichNErRRPEAIAMEES to
of the phrase "in one enbodinent” in various places in
perforan eqstad] PREIANSUALIEONS OF S¢IEICES sTahq JtipchIrgs e eqrpptiRg phygsical
str&ét&reg‘ qg@ceﬁm&hﬁ ) CL gtln%%mn HSthé ggﬁ &Y Stsltofgg:al structures
reconcitration an rene I on ness €S sen
are&ﬁfp\]{@ﬁenft@rumg)lﬁa@&aﬂe ] e nay, sdsftwm ateengpisQut zde@tnblﬁm of both.

t echni ques na rlse recei vi g a nessage to

be
Deﬁe&&nat plgm me%tﬁ &ﬁ@‘t TREFrense & e%@reh%\mrew seffjware clements,
how&¥tEre hRa ?fés lafld B&g @rtétﬂ‘)hy epedi E‘:]%n§ ﬁ)ctfs'e “flgfhw re or
nessage nay e categorized for reconciliation, a
soﬁd\etuie\emn;enmfactuaﬁy potigquar gmivelymbie depsnds d)ntacmmtter of external
p rchi ve accor to.categori zat gggi thf message for I
acfQrEoneh 1Y P1Th¢ col RPghr %@OWSEL?B gpo ﬁt’i%“CS%IH UREP]INE CYCle
budfi flhﬁtﬁ%ta%teﬂ%@’ut dhia r&@8) n@&n&?tr@sroﬂ}d@ Gavd iR speeds and other
certainty whether the message séent to the archive fo
deegmola@eefqr@am@dee@tregms r Burtharmore therdiyiicel orA@Igipalustmetntey may
ha¥ r%ogr tﬁ%r%l g Iﬁg’éé?l QJ éggeltg%l ﬁ@egcti%%snt?ycg%grétlrnsléage? glfoar]n{a%ron between
theCypitiubd¥eLh it o @I ¥lectrdnia sﬂ@ﬁ@@bf MRsJaBED Olrl&&oh@edtlbﬁs may
retry query is received, the nessage to be reconcil ed
compipschwiredaidior Wtr@@tSStcenMeoa% FHpvErTTidoR s Jalgamatiprper
t bl (13
PGP ks % BBufy B Pk bty FRHAGTR b bbodimeny or “an
embedipansemtas tine adﬁfttc‘ﬂ&tlt Yeao:lﬁe;f stlmnmtret N chptedtyridtio descrlbed in

guarante avai | apility. of the nessage [0016] FI
coer it Wi dee eanltﬂdgreﬁn tdh H’QI“éiﬁii fihpt lgast 6%%‘%9(%@% e appoarances
of ﬁfg IhERB PR nekdhoatthd®® ]y ak Bl gfa@&tlh %J@e&@i@aﬁ’cﬁ{ drOHst

odi nents. The operating environnent
nemsmnﬂy sléreftreme e thedesic gnbddingmt.i npl enent at| on by a

[ﬂ(ﬁ:SEgl ?%%?Otél:ﬁt %Cﬁls}nq\)/llg%??é rﬁreec%%ggté%&b?u | pI i enBtrn%ssages sent by a
serv 8Pl 5B th @S aRhRBRAVRHSId8d. egaﬁt techRX ‘gtlmey SdBptreceiving a

or any conbination thereof, as desired for a given set
megfagd é@bgmcpmﬂadeoeﬁ@omlmg &0 # orensRge sond bbigha servar o be stored in the
ar dwar e elenents yﬁnncludﬁadeV|c

arc'l:TXVrerpnﬁlhg n%celve FARIBS Iy be ) eiggnz%cesseoclpnm t,1?n an g dehvery

coffithiitibh BRI 15 i6Q1e8 to theraddhsvSic0bRling t@&hﬁe@@ﬂiﬁatlon of the
capacitors, _inductors, and so forth), integrated

megsyage {iprrsconspistipe aBrisd cgibe repenst e digrdstieery eppidigiation query, it
cat{ t?éséie(t'%t’rmﬁ&f)'vg{tﬁ‘ MJZ géz{g;%@‘l ? t%ﬁﬁés’%g% s(eﬁt‘tro))t Qtlcgfvte %r stora%e 18

nal processors ramta e gate arra
1nc{eEdP&6he,d atrETyhiud) i Aédltlbmglycnrgt&bteﬁtlvely, a retry query may be issued

after receiving a negative response to the delivery confirmation query. If a negative

response to the retry query is received, the message to be reconciled may be resubmitted to

the archive. The message to be reconciled may be stored until confirmation is received
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regi sters, sem conductor device, chips, mcrochips,

chip sets, and so forth. Exanples of software el enents
worespofisgapude any sof tware conponents, progr ansPCT/US2009/045471

appl i cations, conputer prograns appl i cation prograns,

o R B S b S TS PSRN SYALEN e

gu&gﬁ{gé BESIabHAPHOME nR8Sagef UNCtions, methods, interfaces,
software interfaces, appl ication programinterfaces

[O(KIAPI ), FiGhsht ullu@ftat@ra lsle@lsdlag@npﬁ@r RM QB erty@mpmeetr 100 suitable

for G st BT T o B S F R 1985 comprise

eleﬁfeﬁﬁ; d@@l“gﬁéd]fotr ﬂﬁpl‘eﬁfeﬁﬁmoﬁ ¥$shgle crSitPSrsEoRMent or a multiple entity
nponent ," and "nodul e" are intended to refer to a

dlsérdqw wwiroamante Fasheloment waype inplagerict hep hpgmavmelement,
sof%v’{@ V?%%{eén? n%r 3{1( g&{mﬁl‘g@tﬁcﬂgﬂ%f %k ‘d%ﬁfeﬂ forsé’%%g@geﬁt {ofgésr%
patanpteenenicefdrasn@ Jonaeaiss. Eﬂmplegobhiarawmre@dz@ﬁammaﬁmclude

processor, a hard disk drive, multiple storage drives
de\(%?s %?P%PtSaPWP%Sﬁoﬁ%a@F?é‘?Rreceéﬁ%? SYEUR GIEH cleggnts (e.g.,

t I h

BB, A KSRIBR. B, bR, Bl ERE A oo
spdedichintograghéirauas (ARIC)upmogrgnoabla loger detcea fRLD ) cehgtat vignal

e R e
regt§ism)! %ﬁf‘éon@lﬁ&op@edl&c ehibZ eRicRRhPBEHHPIRY bRE sRHIOTExamples of

di stributed between two or nore conputers as desired
SOﬁtwjatre @legman@rmammcmde ratlxamf@mare Thapendnird pregarss, apeliqations,

CO““P\““ P%%%&f %‘ﬁf‘t&?n Hrog{ 6@%‘5?”%6‘% vl |anﬁﬁBﬁ‘}gr%% operating
syJiBY seoWRE] SRldlSVRa Tiratwies, safte/aﬁl}h&ul@m rertiiByd, lsulsenivess,
110 and an archjve 140. Alt hough the operating

fur@ﬁvnsﬁ arothadls. introfages, sefbvic imertaces, apphepdion pmgwme@rerfaces (APD),
f
R RG2S TP R s
woirdi; baldes, Bjahbolerorlaegmmbdleﬁon theedof.er nat e t opol ogi es as
desired for a given inp|lenmentation. |In yvarious

[0Ufh o i ehicd hepaip the terms sydeer SYBHSiRRY (FOMPRBFEeRd egodule”
arehicRi& RReRr IR Lo % S AG émﬁ‘{rﬁ] <0 aﬁ)ﬂsﬁg %Qhé}rlﬁr(fv@&ﬁ' a/€

nessages over e ronic co I on~systens
combmhiiereolldd way abé sofinpdre nwifitveite, @s saftwan i1 xeguon. For exarnple a

of f - S|te§rch|V|%g(fstemor data storage facili 351 h
congpeiRny, FHPGHERISY PP EFS SQ}‘é?n?e‘PIb%P’FOgFﬁSBT a procedsor, @ hard

dlsﬁlebl %ﬁl@ble@%rﬁg@a@m (M cﬁi@c@lrhn@fdmdgnsﬁcsﬁéﬁ @&eam{ €8 object,
shown, the e-nmail server 110 and the archive

an naﬂgﬁutaélec atrroad @%ﬁ&eméloyl 2 omﬂrfé@, apidera campwisr kBy Mya)f d
1lluFE Qtrlootp kgﬁlt an a\gp gatleo?}%bﬁ)r{nrl%\ﬁ ortrl % gergP %Glég ?eti&grnr%u)} %ggllc%mponent.

One @mm esthforichfs@aBdsidnvigvgl pré@saideithredd 8f @dution, and a
coordi nate operations between each other, which may
compQising eart brdlogaizgd pB one epraPULEYT aﬂéimdrl%@but@%wvés‘&m@remore

corﬂ{auﬂeﬁfag 0B a B%%n %{)Mehtagl&& The embodiments are not limited in this

context.
[0018] In the example illustrated in FIG. 1, the operating environment 100 may
comprise, among other elements, an e-mail server 110 and an archive 140. Although the

operating environment 100 as shown in FIG. 1 has a limited number of nodes in a certain
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may conprise a packet-sw tched network, a
circuit-switched network, or a conbination of both.

wab@9i1s510T mat i on comruni cat ed over the net wor KPAT/BS2H891045471
be inplenmented as data nessages sent across various

wor k interfaces network i nterfaces
tomﬁtayuaén zﬂPPEqmlterﬁittEx trtﬁgager %?ﬂéﬁmpﬁlﬁ%@&({w inglyge more or
lesOHSddshh snéraaeso pol RLIs dmﬁedefofr@ blves %ﬁ@ﬁle;lﬂagoﬁam PBious
operatlve to comTunl cate with vari ous tg es of

empedismgisnthestHinaihseryven I Ogoamebd mnpﬂ@mrrt@dawut msAn o-meil enaverging
rovide a nmuni,cat
e IS Sl RO Badi e Bl b BrrdlniiE o Prarcnive
146kTal GF iblekioRtsdral anpRALsite 8t bAMtS AfFdhWaAREsystdMbMIL KRk facility
Cor poration, Rednond, Washington. The e-mail server

forprghiwing sAEAECHICEVIVER 0¥ ClagiTeRic geBNTupICagoRmIgresaEPmgn c-mail

me‘é‘éa?ﬁ&ssé efh. s{h'&% {%%erﬁﬁl?g%eﬁ‘ﬁ{) and ee%%rvo?oclgﬁ& B

I on rans

corﬁlﬁi\iﬁlﬂ%)m@ély edillilﬂed Hweretvaxk 1T8 ané hgproptint adeless bITWREd
clients, Messaging Appllcatlon Programm ng I nterface .

compp|optiens ragdia - Ipgmarkseryes | H) 61’114)%16 robiep 3B Inay ¢qrampaicate

1nfbﬁ1§ﬁfoﬂ%tvell\@1§§1@ rkAq ‘f@%ﬁ‘d g)cfo‘? 86Q1o el NHR &?Wéw 280 other, which

ents rans er Prot ocol
magzlmmitesthemhimcthomall DE]DldB‘¢CtE)ltla{1 exohdngetol 1nf{3ﬁﬁlﬁ@>}1 'II‘rhle network 118

e-mail. server 11 per.ative rovi de
i RS B SO S ST aHicgad Pgifor of  Sombinarion of
bothUNGeiiRRahhtioh conth@lifatd b ROk S8MM4h B8 $mplechehtcaRd data

I nternet Server Application Programmng Interface

mef3agaPiont aqypssi \aaipiiong wprkoietfangs. SMEmMplagNmELworkmer facanihclude
P 3 _services cation over a variety of
povpiBetin eliel ey aF €U BEAN Daced pr ot ocol s
[00 19¢| udTiRge-fralMBEeePt Hﬁlﬁﬁiyl beopahiive tRRoMnAMRIatd Wikt various types of
comuni cation. In sonme | nplenmentations, the e-mail

megweinercliens. ha§oreoimrlpmeaaionsaths crBpifearyerd 18gnay provide an
I
1nt§1?{ggcf|8126:;o?1grb1§}é&%4 %b%glﬁtgé\}m B@eﬁg bxé\éd s%Wpégabl rogr%ﬁstu‘cﬁ F%%ROSOFT
OFRFIQE tOGRLOOKS® apydradod mfﬁ)mefropfmmcmm(:o@hﬁnen raddmond,
rver11Q al so. may support comunpj cat.i on. ov
Wit diey-Bhi HHesk 5&3&%%@?@5@@&%@%@% g epmppynigating with
vatQUERAB, tHes %T b %’ialp 128 iﬁéﬁlihﬁg - witife 111111'321{101){ aiflan}éSMall Transfer

i mpl enentati ons, e e-mal erver 0 and/or the
Praioch i Y& TP Oligresy Pb@left@rtrﬁrmséerd’trowwle(HrT&P() nbedts, Messagingd

ArpfeRreeanbtte Rure: (NEEREERBS i 5t 34ppgp clenc

Int&%b/l@l%ssll O ATBYs PRITHdI %IMAP%@HM%[M? SRR, NYOWERW &SRS Transfer
I npl enenting a server-based e-nai sof tware program

Profgend (NNAG) glicrith wobmailehbedi andspdortibne or nore

[OqZ%FQCniéll}]l at Iaﬁger%glg L9e ma3(1j \lﬁ?at{);lr)]eﬁrgtlxgeetég)nlvq& B/glggéo/cegso mo\k/al access,

an@ 5y @@hdmAHEM ﬁﬁﬁthmﬂflemnSEWE@((ﬂB) ﬁﬂid)lﬂternet Server
M.crosoft Corporatiaon, Rednond, Washington. |t can

Apafigition; Programuiag Interéacs iath raprlisations meyidmgmMER, NNTP

IMtAl'iﬁ, GAPEEY s&%ies to allow communication over a variety of Internet access

protocols and HTTP-based protocols including remote procedure call (RPC) over HTTP
communication. In some implementations, the e-mail server 110 may communicate data
formatted as compressed Wireless Binary XML (WbXML) data to make efficient use of

bandwidth for mobile clients. In addition to standard Internet protocols, the e-mail server

5
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that the e-mail server 110 may i npl enment other types
of applications, prograns, or services including
weewohssen e-nmail applications providi ng accesBCT/US2009/045471
e-mai |l services via a web browser. [0022] In sone
odi ments, the archive 140 may mprise rver
1 1@3‘@@&1@ PYPRAY § QRMPRIGRUATERYET H@PHﬁ@%‘? I}Pélrséa@éﬁﬁ ptocols when
usgapcgj d Eahp2YDr BN Qfgayl\ﬁg)tl&{sr vices. The archive 140 may
| ement various web services using platformand
[0(]25111 g u dgefarlnui%mmi@mmtatmns ntht s- mlzelss»egmd 19 end/onthgardhateel 40 may
erg utrer co @og cijre i n? bm LGty oﬁ ck with the
PG TS ;5’19 o et FRPBRIIFESH Srpd e
dedeFiBt@eMboditEAR) In kbREEMBIdIiMERBNGE 8m ATl Qir@gall 0 @¥ETcomprise a
Secure Socket Layer (HITPS), Slnple Mai | Transfer
SCrPpIGtOFBIing SRATRY IMptpmentmeshiser- bepest @il spitTme, pregrams o
Ack Sl 1 GBS L dimehS, SRR, SUTC R fon, AN g RO

techiigheymaay Bﬂnﬂﬁlefh@t&bcﬂl ﬁﬁ&awréslwlmhlﬁ arseekr-aiyet Iscﬁ‘tvm@rprogram such
and/aor_ a web be appreciated that the

as B BAISAR EXGIEANGE SER%(E%@ om phetaseft Comoratinr. Rdmon
W?ISH g?cfnc *1{ Y ﬂe%gf&}/at&ﬂhhm& @%8&1ﬁgngyar@ﬁ$cﬁfmﬂéﬁﬁﬁghé)éontext and

Ite or off-site archiving systens and/or or
tha$ tmtreaglell fSawel 1 10iresy 1n@plé)ﬁa}t othrer grgres pé hpplichiors; p@igtams, or

server d the arc 140 each my conprise.or be
sery it Birbifig Ve oS0 Vighs Erepdiog ﬁﬁw?ﬁ)f “gaiperyices viaa
weBaYdWgrconputing capabilities and comuni cations
capabilities in accordance with the descri bed
[O(Eﬁbodl Irespmos ., emb@quﬂtse ﬂ@rﬁrcmm ih%mpa epinpriscesserydrgomputing

de¥18%51é%?m\e/létlllc‘,gooﬁlﬁ L?tr InhOée gilrg?r a@gﬁ&aﬁ@ns T}g%l‘ \g%b SGI'VnEGS Sﬁle archive
146 efagnimb eatch ORdiovy SteBBeddis udid0platfbha 260 MEhhRdin8trh s
120, 120a may include various conputing elenments, such

formatsdesiened rpsosnpree surTompyios nepeskoTsh apthedpiprnet, using
coﬁ{{%{uhfcfm{} | RE&LSIs sy e@ﬂeﬁ&v TH féﬁhrgf Lﬁ(HT?)eﬁggé?%%

ors, timng I"ces eo car
Trangfer [Pl’ﬁidd:di olvélpﬂﬁcbmﬂcmliét I(dy/eﬁ)HTJﬂ?ﬁ)pSﬁﬂqﬂs Madlibrasder Protocol
f ort The conmuni catj ons %gﬁg 130, .. 130a. may

C lfd]é\;'%f'f“il HS TR Erend e il rbsroidingycit sagiegmbodiments
ond bARSE el&ieiliatiBh Ghy Rimedi/RAIED s nfad Bk ngl%ﬁ{eﬂféﬁ Ks features

I nterface, baseband processor, antenna, fiers,
withid $ceves aplalmzlttlem afidipt hwep 0024E. Tchtan bo rxppltecm'@dslyaﬁttlmmnbodlments

s eR e g ey Bt St MBS T4l ey B Mplhgiased by other types

of@ﬂi @E&&r@ff-%@@arcﬁﬁ%l chR@hd/ok BEHAME 8Erk emme%, nay
onprise or be inpléemented by one or nore types of

[ouazgm i clatgeoerab thygr-mmd sewyerf  aand tho mbwe g eacpirmgy egmprise or be

1m{)ﬁ%gl%}1tee§,gy laaﬂg /&%aéa ti’%f) 0 aﬁoggélﬁmg Igg e %V1%% gg t11{goc|21pgl)blhtles and
co@ﬁﬁmi‘odame:apwlhnéshﬁ ad@sgdrcbedthanb aeichbat anbddamsﬂt@e To
npl enent ati ons, the server proarans 122 ma

lmplﬁﬁne@h%lﬁh é@pabﬁlt@ﬁéh?) Bydibsrves dd§ and therpiieey @emmc gomprise
res’ﬁ\l:n%ﬁrgnen?{el%ng %%{e'n%uﬁo,s %Oﬁ%dréroﬁl%lﬂl%tlaggsm& Pﬁ), 130a. The

computing systems 120, 120a may include various computing elements, such as one or
more processors, co-processors, memory units, chipsets, controllers, peripherals,
interfaces, oscillators, timing devices, video cards, audio cards, multimedia input/output

(I/0) components, and so forth. The communications systems 130, 130a may include

6
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across nmultiple servers, potentially located in

different domains and sites to neet geographica
waelepbossrent requirenents and/or to provi de perPOr/OsI0%045471

and fault tolerance when supporting a |large nunber of

users 02 t he ex le illustrated in FIG
Vaeys 0951’&&1 %‘}08%31&5 §/a AR HE N feCghET &Ean?ﬁ?}Vé’r ‘radio,
et BlterfRk e&sb%ﬁ%%c%@sorfa%enﬁé a Bicr ﬁlnakg M@%&Bﬁﬁt
server role 124 and a nmil box server role

[0@@der at Theecompuping vy dems 2@, 420a wey wihplesicah dmfoeaptlnﬁeslem@nts

t serv 1 hub tran
rosp O R PRSI 1200 4% TS RRERRNI 2.5 B whfiftuded
clefREBAIBScondthe b Be MApleROHtcd B \VAE of Ao t%r?& draypph&ation programs,
operative to host mail box and public folder data. As
soféweiaromppReiy ragram sirsiutes stdiasprogiie dppasuiragitiog eperrgen of the

@%&%&%b r?lgd ﬂ%ea%hla‘ez ?40 ﬁnalgccgr gnclg%én Ipt‘ﬁx d§%§}1%§£%1§:18&§ments In

se a reconci I on agen
sorh® mplememtsnemdodﬂl seBRt frogtdmes ]nuﬁm_;abe mgplageittd d2 5ncapll@}yswal

t he reconC|I|at|on agent 127 may erforn1one or
SCTV ICORMUEST VISR é#arn.a%% eraawsc%%ﬂteé em&ra%k pay be mplemented

acr‘%gszl‘ﬁgitlgfedse%rg S%hﬁﬁl e}’j bél np&ih@f’gnt J&ﬁmﬁ?ﬁﬁ@&t@ kPREGTS

0O may C nprls er server prograns 128 suc
geagadiitie degloyment reqmmeatscblndtor ot pievideype®rodncs end éault tolerance

pllcatlon n accordance with the descri bed
Wh@ﬁﬁ ﬁ‘r ed@"?@ﬂerf) Yt exanple illustrated in FIG
[00R5] t helnstﬁé YEimfIE ARK@RAEd MﬂthﬁeWﬂﬁﬁgra‘ﬁ%ﬂ 22'm&Pinshlement
server applications including, for exanple, a
ong oumaes serigt sge iinclatlingnfor 4xarapig, ahyleiconpoit seveonle 124 and a
Iicatio rative to provide.cert r
maf B G PR PSPl b8 RN SREicET WA RSV G amar
ser@@bp@. MRS tiahsharidtviakd 8924 pRlyibe dptativd bhaatrk 1h&tﬁmng and
reconciliation application 146 nmay conmmuni cate with

OUZRELj BLPSHEED qmg thgmatlbapsregigole Ha6 MaydisAPETadye Bnhasgemilbox and

-
L LRI OB LR LREEAR! | AL R jopmatin
agebﬁll@ﬁ\/ andhlec el e sepred gslanio ks cah@asmyecommﬁtlmwhmm .

server pragrans 148 such as other ty s of server
AcgrdinedaApae %@dgpe%ﬁpwm%@g agffnﬁ 32 a9 thReongiliation agent

12’9 H{% ?)%ﬁﬁfrh Bﬁ@'oﬁﬂ’@&%&ﬁﬁhﬁaﬂbﬁ QR Ferdd¥@aton T&nhi €§ € Eies#il@ed in

he archive 140 nmay conprise or conmunic
greraEs ﬂeﬁatl ibewddtle ster pso gfrzuns 8oalsogay bemprlsamhera;srver programs
xes and

12§ 56> STk S PR eE o AT DRE YOCERF BRI canpbaP desfrdance with

th&&%&ﬂ&ﬁ&ﬁﬂﬁaﬁﬁﬂﬁ§ FIG 1, a data store for the e-nmail
server 110 may | ement ed an e-mail server

[ﬂﬂi&i aba$ethg @@arnalnd lastugepdan H@r b theserydigregrams V42 map implgment
on%lgr %gpelnsgr%%?%@gw?gon& ] %}?ﬂgvﬁo ?)?3‘51’13[} as g]gé'r%%}mé/@pphcats oYY and a

recoh¢ilisfidredpgpliBatidnt l%%eﬁﬁv@@ﬁt@ﬁid@h@ﬂaﬂl Réxviceb Bnd RARires for the
enbodi nents, the e-mail server database 150 may form
archict149f Ackerdingrgiviriges srahodimentaihy urabiag apeligatian 146 and the

recdlinRasE p})ﬁgatf&yl46%e{9 Adihufbatk BEHARE J'Uu}‘r?alﬂlé ggent 125 and the

reconciliation agent 127 for performing one or more reconciliation and remediation
techniques, as described in greater detail below. The server programs 142 also may
comprise other server programs 148 such as other types of server applications and/or web

services, in accordance with the described embodiments.
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It also can be appreciated that the respective data
stores for the e-mail server 110 and the archive 140
w@awnssedtde with the e-mail server 110 and t hePGF/URI00%045471
140 or in other renote devices. [0028] FIG 2 provides
illustrative architecture, for conputi hg device .
08dp < T*%ea%méﬂ%frvefpfﬂ) %I}déF%@erws 198 7 OB AT SRSEnicate with
resiw&w@ QAR rBIfof @%hﬁg 189 sﬁ@ﬁ/askéemﬁﬁ ﬁ{e@ssa%ei a{d MBerfata OT
exanple, the e-mail “server 110. shown, the
madbnwtand éoldem ilig eccROnid Wuhttliteade@snbﬁdcﬁmhnénnwﬂn aWith reference to
n arch tectu e for erso server
FIG ol Bl ot B Sl 1B P D B Rt Tl geryer
datab£e 856 0dnd2Qht 286 FoSthS h&IMVEIMI a2 8impl B8Ry S bE B archlve
menor y 204 naﬁrlnclude anong ot her types of nenory
daﬁﬂb@ﬁ@dﬁ@a&‘@@@sﬁ AVAEP PCINRAN) HO 6leretsoF REHOSA p‘§/11W§WrC3¥1 it can

be é@wﬁ%ﬁ %a%,ég tsbﬁllg %ﬁbg@;‘xpe%s {hle/ eq)nﬁﬁ ¥§11v§1naraéaﬁo;d§g]1 ﬂ)sﬁngy form part

of s H@hil bervér ldhe o mhtgarcmfz@dm?lse m6@ﬁiayx/ef@tm pzireaﬁuht: archive 140.
within the conp utlng devi ce 200, such as
It adyo5an s aaa@ﬁléfqddh%t hErpRstive gite sorerierthers mﬁlésqﬂm Pfgnd the
archi Y30 RihicAtith BRTIHA 6aYEMA0Yng P Ey 21 A0 B in'difer remote
el ement s o the conputing device 200 to aC| Itate
devindsor mat i on transfer and data processing operations.

[0({%8829 jg?;g{gog}ggt I nglggtgeﬁivgr%ré?tg?tlfu% ogﬁrcglbgﬁtgijgd X icae 200 suitable
forFSdtRMZAé vEHAR catbodiMnERAF bl itd 2@PRERbE Rresentative

systemfrom M crosoft Corporation, Rednond, WAshington
of, cfor @ctahmle ¢he tt m@ll@eltyplel Y i dgshoya émcomtm&é«sw@et gstrates a
212 W?Y sLOre var e} gglicatiqn . .
conpveg d?%aa,gomg% n&re%g qeluie fof a é)reésgf% Sor VST YO 1nc%l glng a
protelsingdss@hh@miHsaQy AptobRge 202 2Alle sFREmIhag6§Modatiae system
218. 52030] The mass storage device 212 is connected
memyry § pw decdudsy apong pHEHYPRS f THEBArYs # sHEgE ac6Prs MEnpasy
t St
(RAY 208 AR LERTFGHSHck Pr OB DS Bt 1 OF SR Such as
baﬁ@ﬂ@lﬂy@ﬂ’eﬂf (mdsplrﬁawimjﬂanem reuindes a¥0ist malaabfctngsihtrmgdon
for the conputing device éoo Al tho gh he descriptiagn
betrec SiFHEBrUHUA AT BE A EH e fe § StagiuB PRCraons,
r
iy TAS SRR AEUL R S Hefa®l? ﬁ%@%ﬁgﬁlﬁ%ﬁﬁ%ﬂ of the
clearentstdfdlic conpuing devieadabioefapibititaindemalbien anysfavaidl dald e
nedi. a that can be accessed by the conputing device
p“f@ﬁ”“%ﬁ’ FHPISf exanpl e, and not |initation,

[omrp Ut B doRfiaRk Qe WBED @0 f’[ﬁﬁheﬁ&@ﬁﬁbs‘—‘@nﬁ@d@éﬂa@é A& &S P@efor
nmedi a and conmmuni cati on nedi a. Conputer storage nedia

storing hudperatied sstene2 Ehelichem aMICROS@FT MERRQBY ¥R aperating system

frOPOMh%ST ‘y 80bllfp§ratlg{1,or %dmnzpnéif Wa&%mg%lnor %ﬁyeg a%lﬁa%?e operatlng System.

Th6 ﬂm@y §t6fagé dadabl B alesinayl slokONEioud apilicationl ptogf®es, as described in
ram npdul es or other data. Conputer storage nedia

grqaﬁ»‘é %af@,é belopisps el gppther piogen medulrar] 6 and program data 218.

[0030] The mass storage device 212 is connected to the processor 202 through a mass
storage controller (not shown) connected to the system bus 210. The mass storage device
212, and its associated computer-readable media, provides non-volatile storage for the
computing device 200. Although the description of computer-readable media contained

herein refers to a mass storage device, such as a hard disk or CD-ROM drive, it is to be
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ROM EPROM EEPROM flash nenory or other solid state
menory technol ogy, CDROM DVD, or other optica

WG@Ee@pass)7 magneti ¢ cassettes, magnetic tape, nRGIES1009/045471
di sk storage or other nagnetrc storage devrces or any

ot her |un1 an used to sto ired
aptfﬁrlateﬂﬁgl rﬁﬁ &rﬂ @ﬁ aEtat atﬁemaet?&%aéa y @yailable
medPOBH cahGE AE O HydhY BBt EEIRAIOBNBS yra e%%'?}ét hftBnot

device 200 nmay opérate in a netmorked envrronne
limiigtiony dooyutsareasiobleentdiamagy ﬂmper@mm@mtﬂrwedw eudh

t
cofpRARLl AR e s S Br i { ReBE R R mBR YoRfi
reni$vabRGAK rohFmBesBIO ik diaSthplenashitddie ahy htiddtior tddhGology for
conmputi ng device 200 may connect to the network 11%
stofage o gHomnatvnseelk as wrmm%tcréa@@tp lpetngtlona digfarsrgetyres, program
S HE i P2l bbb REE RNAERHS b hOQURNE R am
ROMYERROM, ERPROWM, ﬂyshenatlo@ectr\wrdt solid gate anahacntg ecohnbdlogy, CD-

the descri bed enbodi nents i ncludin wi t hout
ROMPVR: Pbﬂtheaowcabstaraéa TRAANGHS RW"% ma%leFlé ¢ape, magngtic disk

sto{la%rg"(\@ blhef b etlcasmja?éé dé‘hé‘&' Ar%@ otef hRARADE hRAIUR BE w80 store

e ne rface 220" may support various
thet decamshmfdrniaaye psd shich cas b@@%sse@lbfyﬁhé sdRifiyted. EEE 802. 1

.. Bl uet oo PAN) s for connec to a .
1063 Tt SIS [diriead bl St combmEtd Briis Aahdy Sherate ina
netw P4 en-{;H@nﬁ@rffﬁidfngngglgﬁ\ébﬁﬁecaggs %@Emb%o%ﬂﬁte@@th‘ré@h a network

controller for réeceiving and processing i nput from

1 l&wrhmhbersoote lnmbftmertﬂ@mne,eeaﬁzma Trngsesiondiongnt Brotocol (TCP) and

nfornatron utin
e RER o TP LA PRy hElnterb s BETRIGLOS: RSN GRS
co@ddt 9QhOhdtRYridEM heough UGR tvasTk an tBEREE220t (6 &G kbaikdd @fwireless
touch pad. O her exanples of input devices 224 may

netweek inderfagehsameppd frethe jsyijern ibuk 2 1§ alrsarpbriappseaiapd thtatethe network
1R st BAR Gl B ﬂfe&%rétﬁéﬁss?&érrt@?ﬁth&ﬂg b ffRed iy Sthcns

mochmﬁg, elithent RARatidat wide sreu ptwdrit VAN, s kgtkeacbngwaillO(LAN),
be connected |nterLaces and bus

t her
anf?tbr UES 3é§e lephomg nglavoy 5%&? that e nByart paPmagysugport
sMEhSRrt 1%9&!3 AcHOHGRRSR DM e P 1@@@ 8f0<2' | 1er3h?e%h® (PAN)

a so nmay provide out put ‘to various output devices
and othhrsder eonmogtingdo aozrarlettyhnémet\wbs zofd/oir rspb@ycodeuiar eysttd:mst

00T e e AR B gt R B8t B8 R ana
prdteystrrgeﬁplﬁ%ﬁ]a nﬁcﬁtb@?@ft 1h§ﬂ%vﬁ@§2@4 A u@érrm@;r erfddr RS and

nodul’es and data fi may be stored in the mass
mfgtrmt@gent@éhct @@nmglgahdlcsmﬂ) poeugi Vames mpwrpdn\rlcnfg 2dévuhens a
| e | ustrate e
ke nadi IR i AW S0 i el do IR Rpqgotesof
inpRly atxeresZzM ndsy MElulle 8miQBFhEHe, JHREERCKS gmrepacp KegNi@8ish, %zanner or
i ncluding the hub transport server role 124 conprisin

therlpe. Tharmt idagcerpitmante emacetpb oths pmﬁsseref?%thrq%héhe /o
coét?ofire? OFPfHa S5 O@E& td (S %{%ﬁl @l b PR RABRAY bd 2nnLREYyDHNG

to various e
interfaces and bus structures, such as a parallel port, game port or a universal serial bus

(USB). The I/0 controller 222 also may provide output to various output devices 224,
such as a monitor or other type of display device that is connected via the 1/0 controller

222 to the system bus 210, a printer, speakers, and other peripheral devices.
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reconciliation agent 127 may be operative to perform
one or nore reconciliation and renedi ati on techni ques.

w0 poodnssienbodi nent, for exanple, the reconciliBECT/O82009/045471
agent 127 may be inplenmented as descri bed Wi th

erence to FlI 0034 I G 3|II r
lﬂﬁﬁlodl&%ﬁm@neﬁ%ﬁ% F‘[“l F‘e)?]fl: r&ﬁ%ﬁ@d&? @%of%ﬁo 1les glag be
stotéarm Qﬁ@ﬁﬁés%'t&ggé D& 0o mmm%meseo utnh% Hedies 80E € the

| GS and 2, in sone inplenentations

exampie mleSira@ﬂ iio Fl GySp ticoaessotoragtiaviog 20pend R ML06 ey store the

or 5Tt L e SRR o e PSRk M 2 S B LD
trafepoktSeBfer td1€ 124 BdthpristiPiht Garlrh £ g3ental 2Santalye MEilbox server role

i npl enent ed by application prograns in the RAM 206 of
12¢ ﬁ@nn@ﬁmtheﬁgcm\ha@@n zmt &27.i Acepiding tegriops epppivrengs the

re%@b%&i@%ﬁ%foﬁ 1%55? R elccg ZSBH'{) N a é) &I %%Se%ntcﬂlatlon and

remmdtuﬁhetecﬂﬁmgehsctmr@gﬁ)daﬂ&t Mhekanﬁlaahmeﬁgbatsinwgagtelm
310 .is shown as part of the reconciliation application

maydg lmakenﬁe}?e&c%é@%ﬂoeﬂ withsetesance i Fllhd not 1imitati on,

[003t4y3<'7‘”FR§e 331B8§tf~‘a%sacfn RAnidoREmd 6 f F&éﬁ&gﬁl&ta‘i&%ﬁ&ﬁmﬁ%o Giffable for
ide I n various ocatl ons I n accordance he

pragasiog ithrechriend emibuthnteats Méith rafetaceae FIGKRel amb2dgesome

. stora 31 S|de on.the il server 110 an

im Bl eg e hedboner 4P s S0 K@y ABSTHE S hiep st g aton

ag@¥ampheond Mhm&é}%og%ﬁ&ﬁ q9¢e tl?aﬂ-‘f'ésﬁife onhBe E8eRNEHck 219.00ne or
application 300 can reside within the programdata 218

mapé p@ttﬁeofdbfnpmaﬂrﬁ@pb@anoné 00050 n@aYc bfelmplﬂn@t@hbsaMIQanon
and/ or

e RAN 86 oE B obiph i 046”0 b aPlingt {8 woula

ocQtd om@mah@lwrﬁspﬁt@frsofme@ml ed by the user in the file
stem of an operating system such as the operating
[ﬂﬂﬁkt emishpowr, ge3emall gpplicatien 3ghmay inglyderpessegs steragg 0. While

thergrretgests a%ees 2 é‘gﬁ) RERER9Gs ﬁ%? 1: Y Iréé Wﬁlcc‘l(l:lgtq]cﬁla @Jpggyt{o% 300 for purposes

ndlng reconc atl on
of dhikegam, Zetiha@dinGesienait tanblappteint€y) tharths agesaed kdrage 310 can

resé nﬁ rVgl;lIO 5 géé&%p%%orﬁaéa\%ﬁl;g}%ﬁﬁgﬁe ge%&hl%%s For instance,

the'lﬁ@s%@%eﬁor% 310 ﬁﬁa At R BEPAHINBR S 116148/ btet%e RBYaiP&rver

i ssued accord I Ng 0 nmessage Categorlzatlon For
datehagbe., Agwee nes-limaynbexangde el hasege goraghél0 of the reconciliation

RS OL e B potes A1 5t fhe o e AEnee 260
citRd P8 da@basd WBB 0B T $1R dritford TEdY V& akbthel AOR fimitiky é&ﬁﬁ)le the

enbodi nents, nessages pending reconciliation may
megge giordgeed Ogen @rd%@llrﬁrsg aqégl %imedé@yénecaﬁed bt éﬂnolyer in the file
S ?SSO%I at eet%lav%th heS afl%h{h 3 ra? ages recei ved by
YYHe Of 8L 3R tllgastyis on APt catiPsH ]§§5y ?1“8 categori zed as
[003aD- O msémléﬂ&sﬁayd GOFICE SPthAndsOa ¥R AGES| ()Wﬁtlﬁﬂes one or
were recently sent to the archive 140. According t
moy@ piceigsC e digternnsiliagor pihicd mpebhetegosizedep G@treratlon 0 (Gen-0)

me@sed%gé D, RN 2% T80LY) &%gsag% lql(,e GRY &g t(l}en 2) messages 316,

and Generation 3 (Gen-3) messages 318. In various embodiments, queries may be issued
according to message categorization. For example, queries may be issued based on the
reconciliation generations to optimize the performance of the reconciliation process and to

minimize the number of queries to the archive 140.
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the | atency associated with the archive 140 has

el apsed. [0038] For a short interval of tinme after a
w@a0wiissibar nessage i s recei ved by the reconci POHUB2909/045471

application 300, a copy of the particular nmessage my

local |y st d in and accessed from.a cache 320, In
l“@?he et ﬁgﬁwﬁmm S4GREChRITH PO 4 Wi fggrized as
GeR® ﬁ%s@?é@@l?%@séﬂsonqﬁfénéy IRSSAQE S iRt PRERM 120. W8S m’ecelved

i nterval when a copy of” the particular nessage nmay
by Iﬂm:lab(br},mlmlan lapplicatidn 309 tambcactmeeds@pGew@mg@ss 312 rnay

recei t he .r.econci |l i at,i on 0
colrEPEALF pone Sl Yo ek Al SO R Rk P4l S eipe to various
cmBBEIHRARS qUdHcE ArAid? i BYRLRE Bhdify GBND Iﬁ&@zﬁgeg 8l 2 Wed @laydd until

and/ or processed by the archive 140. In addition,
thajlpieney eshecigtepyvibithe prehived4@es ¢lapsgdai | abl e from t he

he

[0(@@& c nfgcﬁt%a .M(% %té&g ﬁ%ﬁn&@é{ ﬁ?ah?&lle%ﬁl?&'se%?% %’e%Efv&‘i‘ %y the
recetitiati@r applitationAOS AgEs/ o’ﬂtﬁe particdlar medsegpinal Be tm:dley ttored in

@rocess al nost all nessages during the lifetine of o

an¢ geResed Som § oR9P 2 lghsoanep%l_?qql%mﬁ,égw%&eé pepyling reconciliation

madPe! c\aft{% risens i et fn%gkagékeflyl Ua§et{ GEGk Ytk A when a cg%of the
artlc ar nmessage, reconciliation app I cation

pationlfai nmaghataytbh éocmﬂssa@blbl@frmncﬂhﬁ saeble 321 Meysaded ret@ved by the

rec BTG SEA P oG AE R BTS00 L0 DES oS gdpnsrrespond t

me@ﬁ%@@&}ﬁ%h ra?@@(p@bt@@ tFhRAMebiE Hélﬁferéaeé 98981 plddSssed by the archive
unconfi r ned nessage is maintained in the nmessage

146t beaiglethmwhﬂ@ t@u@panf the messageviapvalablei frgm dmaalchfr R2GHR
be conf] p he nesi S CFE ved In.
SEN AT rlr%eﬁit h V%%%‘?éﬁlé’ “%’élﬁaé‘oﬁﬁ redon ‘:?%a 8 gy are
serl €o10@ére Q) s Z@Es besad anaticht fsahhderts p&&e@ﬁﬂfﬂoﬁﬂﬁll ﬂﬁ@ssages during
archi ving of such nessages. \When negative responses

therlifetingg of Paclie 420-messages are received, the
[O(fggg g NCERY! b%gu@gl% n%cﬁ%% kPf d%%%sfg%%g%?ﬁay rstljégelved fora

ages as ssages ena

patiatilagoicksage thsrcCerriRativasppliesiod BO0 basthsahattthemicssage is
needed to resol ye nessage del ays. Pendlng nessage

arCéaieggﬁasi mpg e (68 oo e diognths Topgagsarg 3 0. Whet the

recBﬁ&ﬁQt‘fdﬂ a}@ﬁlbﬁ{bnmlr.b&‘%é‘s %rll,egg)[@ve%ébgg%y %%Q%da befticular message,

unconfir nmessages experi énci ng I SS
theAumonﬁinnmgl rhepsygris ousnteimbd o thre ntessagq seriges 18te gnayantee its

I d a 16 and del ayed,to all ow
oISl PP g GaUE S e PoHON A ros cages
(0048} €90MhisaRd cAtbolRRends, RIS 9@% endlif RYorlcifation may be categorized
reconciliation a pllcatlon 300 may correspond 't

basedoorih¢ fapett terweosiage thetdneliving @f @I@lhayessme hehamgﬁm responses
forl%gl}(tlcu?arr eessgalg;ég gre I‘Ther?Yeréig om?:clzolnlﬁ 111a 1 latll § al%(#]d) &%ﬁegggonze the

I'Sssue

me@@‘gémelﬂl &esyé@em B6. pM%sgagesanaﬁmﬁls@tegorfze@ ed Genl2fidssages
particul ar nessag , the reconciliation_ application
3 léb@ﬁeé &n thotmp ppgded 4@ resplyve prasvags @slays. uPrslifg pagages categorized

as Gen-2 messages 316 by the reconciliation application 300 may correspond to
unconfirmed messages experiencing delay issues. According to various embodiments,
queries are not issued for Gen-2 messages 316 and delayed to allow mail delays to be

resolved.
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nmessage has been archived and nmay del ete the nessage
fromthe nessage storage 310. Wen a negative response

WO 20091158307 et ry query is received, the unconfi rPE&HUS2009/045471
nmessage remains in the nessage storage 310 to

rantee.its availability until it can confirned. .
ofhE: ° thratinseBengists sheertncl g@p&d&%ﬁsawéﬁ§&ﬁéﬂ%¥ﬁcmﬁﬂéaﬂon
apsRASh RSP eSrr&shen s ANIRbnREN&ONEISh R Fhat hBE delay issucs that now

reconciliation agent 127 may performrenediation b
mayésupseltadi AdetréronGliatidn mudisaties3 ®r8ay psydrstra Mattiiasefgr one or

140, . Until,it is fi d that a particul ar sage,.
marg oL Riehemenie ot Tkl Rosds gl Rl TSR e icutar
meIRES AE r&ebAEi BTt QoA BH 6nfirhSthaviht baRidustyyuncdhirmed

reconciliation application 300 may resubmt the
megsree fns bapndrchayrd3ingpraydpdeic grrgnessagereom thcngsagugornaae 3 10.

Y,

WA GBS T RO PO TR TR SRR e
rer@EBSAgRe hesdags sordgb Bed td gudrinecaitchiaviebiliOyntil xecan be confirmed

reconciliation process may begin again until it is
thag Biermessess 16 AVEAe particul ar nessage i s archived. It

b j 5\ ti sage

e e R T S el s R L Y
recoralagm agcor Kjem3y perfonguearcdntiee by resubmatih@iiel Gany3 messages

043] As s he e-mai | licatipn 300 nma .
a1$ et it forfemed SRR ipaicufi g Schifr e
unéBRYirRed hRSRGESIIUIRs fQhe AREJYE BGrdde 316 BuRint&d s Afailhbiity.
reconciliation and renedi ation techni ques descri bed
Thihegeeneiliation appéicaicansi0enayl tesgmpibthedincentEned Gn-3 messages 318 to
the £ onci%jat'on End renedi.ation | ogi c 330 includes ;
GBGTES {6 LYY SR PR L 5EL FsOpE eI dBrerda %ﬁ%f??ssage storage
310.0gifter 4 partic@bL@GROhAING MESSRTS FeRBRtdIG0 NIRECADEIVE 120,ithd
334, logic for issuing archive queries 336, logic for )
receBeIiRQrRRIDERSS Ay Dcam azar i §ayeanmgd thap gicpartgular message is
ti Co 4 . ‘
o 880 S LTS S08E 340800l 901G Gl e econcie,
thesaesBagdieinaimid eici raesaget digrageT i gub@intooritsangilability.
remedi ation logic 330 may resjde withipn the = |
1004k on ks R0 FP%%‘ES‘F‘S BRI gHonoe0 may &grlw{édfﬂcqmélaﬂon and
ithdat R .
o R B B IR <P SRR gt ofhhe
recandlint@medidatmodiatiogicchii@@:salzrerdiet! derat. | mehg example illustrated in

itionally be enbodi ed. as co terexecutable ..
PG Rt P GO i 10 ap el e Lok or Teceiving messages
to BOFRGEled B82ABEI FosdaRIzBESin lsé’agieﬁp@ldf@%'e@&%ﬂ@iﬁon 334, logic for
~locations in accordance wi th the described '
isseitr otihientustipOdUB Joghd fon sagfimation ok argbived imdssages 33% dlopig for
FI.G 34dncludes a ticul ar.set af. ].ogi i t~can, be

cclgit e PRy R AR o For iRl b fsaces
342.0gi c 330 provides an exenplary inplenentation of the

(gzneral functionality. It is to be understood that the
[00ddyy y e laesoBe Implgmentpdiess. il repeicdlésdioniang renagiatiay lpgic 330 may

resRISEFiR th Rcddifi LA GppIRafi3f RH&Hs 15‘2[14 &t reconciliation agent 127 on
the e-mail server 110. It can be appreciated, however, that the reconciliation and
remediation logic 330 can alternatively or additionally be embodied as computer-
executable instructions stored on one or more types of computer-readable storage media in

a variety of locations in accordance with the described embodiments.
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otherwi se indicated. In addition, while the
reconciliation and renedi ation |ogic 330 may be

waele®onsdzed as performng a certain sequence of PGL/ERXNI/045471
ot her sequences of steps may al so be perforned

or dj t | ternative enbodi t.S. reover, Some.. . .
05k Vi %@%@ﬁ@ww& Blﬂlﬁtéﬁ?&ﬁdl%ﬁgrl%%@%ﬁ RAEHGuH s losic, it
carl BEBHIr&AON tHaPBke G FACi1IABYN ARClHIBIaNYA Id) S3EMByRIEERS

that may be perfornmed in various sequences as
excpip eypmpddrecntasiontod thaghingiadl Ganictignadiyy. Fuy toHerumdenstood that the
addi tiqnal ste may b erformed or so st.eps may be
seishies AdOR Prent gttty BeioR bhsco iRt PR Fogied tnless
oth3BPisél afledaeidn dn @aditibe, Wil the tcahicilisieRtAt dieflon Iog%@o may
FIG 4 illustrates one enbodi nent of a diagram 40
be dpwvipedjas R BINBING Bedrom sFaneIcar sieps: otlicr sgsuenges of steps may also
be ?E@&%ﬁeﬁ' A8 NS el d veeéﬂ?@o‘éi‘iM&RE.SMo?eer% rs{n%@ i Rvidh$Rteps
-3, in sonme rPnplenmentations, nessages tHat are
pefeneidry the exoadiliatain and remydiborcidi R30I ra@dinciitde ntuléple sub-steps
reconciliation generations by the reconcjljation
thag B3y ibe RETTBHMeINH VAHPEhSCANFNCER RS RPPERRFIaE0 i Ing Hitad fepy
At b e
R Ol o A e Gme 0 R e by e
rechocibatidn amipkerdiatian loges330rdeptintbng on theqartidodar implementation.

recjiated that the ter cat ri ze eneration.. .
0@RP G St A bl et P sbiboiiySi f £ lep 200 S soReiliation
geﬁe%tﬁﬂlis Qi fod E)P&éﬁcﬁiﬁ tl'f@fviai?rfi‘)ﬂ@ SmbBdiRfkAR! @&?&ﬁnﬁ"&& ndde-3,in

descri bed enbodi ments. e sonme operating systens or
sorap phplencitetiensymesyages theteare hendieg resoraliapormasebagategorized into

enerati.on when.referring to.the classifi,gation of
rcfERTE L OF iR 5 3he el iR GoRRTohaRdMgd. B wrn. may be
implBinenee dyttke ReorvRloatgbit 12hecHEsE bh Biec-galeiveENL(S . The
rrEOOA?] As shown, nessages pendi ng reconciliation my
empadigyntsg BOWoEH B n@eln@?@t tpéncfomq&rﬁelmt}or@e herthen igan be
- . - . LT - | N
opir el oy TRQAEHRE bl SE irlnio HhdROP U ADeed may rofer o any
suitablectevtatigue( orQrdid) of rhessides $n eccandahes with niesd&agebadeymtvdiments.
édassified as a Gen-0 %ﬁssage when a tinme associ ated
Whits 9 Rperbiag AYUCTNE ONFRAPHLH10AS Raygnof HESHnG LT @ptegoTtss I
oelBSRAGEh MR il to thEBlab$iddtbRIR n{ek%@eé L r\ﬁﬁ% offtness@ges, such
Gen- 2 nmessage en the tinme Is wthin ti I'nterva
scéhidriosaard iter(ded 1@ boreseagkbyhe nesdnibed embodismedtsr i ng T3.

ile so embodi nents may descri.be certain exenpl )

100 o5 XRT 0 AESH o BT AR SR CROR RS Gheration
0 (Gen 109, GiéhckRANS(RA ) Bateratoher (Grultyahl eGYRR: I enbdH

used. It also can be appreciated that nessages may be
megsagegrcoreE forcopehpondingytang mtazde(Hlmde Mnithis cxéraple, a message

descri bed,enbodi nts.[0048] l.n vario . C
e R SR A R TR pr il e i iR ity g apespagg fggvithin a
tinl¥EARAGE TORY Gef SRRV thfmanPuithinaimé int@vilhat, altas-2

el apsed since the copy of the journal report includin )
mestige paict ithafiag Isedkia genaaierya 381 Wkt G neseates| vehenthetime is
ufih 73 WAL B Rty P WEHBE (PR B TRY Afuctifciated
withathé¢ timgli@ervals (T0-T3), it is to be understood that other suitable values may be

used. It also can be appreciated that messages may be categorized in other ways in

accordance with the described embodiments.
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nmessage i s received by the reconciliation agent 127

and/ or when the particular nessage is stored in the
wore®eassaost orage 310. I n ot her enbodi nents, thRCT/US®09/045471

associated with the nessage may be based on the tine

n the nessage was sent to the archjve 140 which ma

10438 0 BB FTHBO By ohe CHS utE B dRticu|sggiayies may
corddpBhid B tRakinbait AHNERSANE clapsdRGRIMABE chW dhBe 10urnal report
~reconciliation agent 127 in a copy of a journal '
inchwjpeg the partshbr message maalrecsivetli frer eraynphe tetdde dssboirtedhvath a

riginal journal report to delivered to and/ o .
ool Rt Bl e IERNG S o0 aB GloRgy ySn TSl particutar
meBSHRO N RBAVSd by Be 8RS liRethgtat | BT Wiadn tBE parei¥ulBEmessage is

categori zed based on | atency such as delivery and/or.
stoprdoa dbsmassagatteney 3 4¢ sbicatherembpidirpenth shatimp pysecipied with the
| e | ' :
o905l 508 RIATRRE LALAIRL KR8 s Ll o R RAcn
magdeqeodti@tinwhé bodyted thepaagerdpsrtwi thin the tine

interval TO As shown, the length of the tine interval

(004 ray 8¢ ERg5BeHATIBeSsRECHR FREETVEH DY dRriecettyiliadion sgetdg Ayn a copy
bt . N
of B RN, & SRt Fnd b Bhedaiihahe fBRAabAaEportto
be deliveradaio aDSloApwmickiscd by sher atlaye V40. yAsdvodinglyemi sotheafmbodiments,
time, such as approxi mately 5 m nutes 51 .
et BTG YR8 UM RATEct R o RETEhsushdelivery
andSHAobENinB SatbRS LA RMatSle it BYarekIdé @40.Pr ocessi ng
| atency for nessages sent to the archive 140. In sone

[0058bodi Inghe examieillustrated it BIG: #l 2 DEbyagemryhs caregaszdrasa@ Gen-0
or. observed.amunt. of t. taken for.m j-our.nal

meRlasd e 5 BT REPH o0 et Be pRE%Ee iR e iy To. As

shd v, @i/ Rh gt fhetirB@int@yaltr) fef chrestpbyd & anesx@estedlefelt dpadement

Cﬂ;&e0|f|es the | evel of service and/or tine for

} erdateaaiced dahtfpaet edging ipyrnakispert khbadelivagd to theggehave 140.

Gefi@afio: it ffhc iRl ASEANSH oSG ARYy ARh AR Hlime, such as

approxsendy Smpinerent ati ons, the reconciliation agent 127
may query the archive 140 to ohtajn certain
10658 i gbsrdige 9 YﬁrWﬁﬁﬂ%BgméeE}E“ht iRy det ymay Re fpsed on
o o e
del%\?elt_rrg BYof Vgﬁf&ﬁl%%idc?groﬁﬁg%sggﬁssen{ B0R2rchse ?H@V‘ﬁr so'iLI%

i nte re to and end after DS
cmbadinehtpedimd mtoreal iAGUsA map be ae ptsatricd s pbrpdranant af time

nessage  nma e cat ri.zed Gen-0 sage. .durin
R B0 e PR TS O RCWAS T30 m CoimE el ASLA
alsh aylHRAASS BE h 3L RFdr WLIANthh WD FESS B Qevcl HELLrHise WNEHr (i€ for
copy of the journal report containing the particular

perieyage comricicd de by g dyshivh #4¢ dooavicicasesi ba timgantervep ASLA may

nd/or.wgen t he nessage was ;Sto i the nessage
be BRS B ol BT RRREY ek LR sl B9
implegRenatibh tHeabcagiiatiod dderdnd7 aal e@ery thedrchic a0 t®ob@ certain
correspond to nessages which were recently sent to the
configmgtina infogmation such as the expected SLA or latency for processing messages.
[0052] As shown, the time interval TO may correspond to and end after ASLA has
clapsed. In various implementations, a particular message may be categorized as a Gen-0
message during the time interval TO and until ASLA has elapsed from the time associated
with the message, such as when the copy of the journal report containing the particular

message was received by the reconciliation agent 127 and/or when the message was stored
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[0053] For a short interval of tine after a particular
nmessage is received by the reconciliation agent 127, a
W@ oy/15§10T1 he nessage to be reconcil ed may be | BCHUB2009/045471

stored in and accessed fromthe cache 320.

. Accordingly, inh sone enbodi nents, nessages pending ..
mn %@&%ﬁ%e%%?gﬁﬁﬂmﬁcﬁ@r@%dﬁW%é r??ﬁé‘@a%éf _ﬁh ’F?F%nc_{;]l%r’f’@n agent
127 BhPEM@IorBEd §GRE 0! rhdyBlor T8 e 6t8dagBS RAh & RE rdbbAtly sent to the
the cache 320. In general, the cache |ifetinme DCache
aropive| 148e, and in sone cases is required to be, |onger
t the e ct.ed ency. DSLA. .l n sone enbodi nents
0dE" LR PRE R SRRt AP s ER ey B e oY the
redSh&iUb@sh adeROBH] 2 TOEy 68D enséaloBlid BErdobGRE n@RI18LdIlY stored in
will vary in direct-proportion to the available RAMon
anq peeessgd fiom the Gaeheal ORANMCOOIBEIFdR sera ppbadimghts mgssages pending
-mail s i e.lifeti f
recfp b S PN B Aot B R R Gl F R PP RRE i Acache)
assdoidteldedttbthe dadhiel 3209 It hencRAMhe Aacherldetitge RCathvewldas ed in some

time interval typically is nuch nore variable than
casep streairadia bet lnBrcrithatdhs giperigalaency it asingspencrnppediments, the

It gL @§#@, ' AstdP1dBiAkQund 5 mnutes and
Cm%g ré ateve ylﬂﬁﬁgggghgﬂanégf %Ug@{%yits i near
[005d] at | Diesdaiche WfetimetAGacRANEnardlly wilchey Ini diedct-peopbCanite the

vyl A R b b sudien rces BAN GOy Fameriinpih. ondps Sper 110
withadiehd jifctitdcnecdfaeheo hen Qi dagik! YreBxe %inllc;l%ﬁséhﬁcan be

time interval when required and to produce ' '
dogkied hydoutjlipgsi] RAM.t Aecasstiaghyl theiAQaghe Himednteival Hip&ally js much

a_nes nma | assified as Gep-1 ssa e :
e SRl et S Bt SR R e G o R I LA, which
tenids F6Ebd AAb@Ad Rimidiites andiSis sd1gWely hdie td e@Ls Dlhe tds lindae
interval Tl may correspond to the tine w ndow after )
relptppmslaippyihythie &XM\E thospalicdHatime A\siaehq ¢pa bergasibainrisasedfby adding
t ' i .l vari i i o
RAMSTRE Gy Fhiole HEPEORGiU Ty A ENS, fH: RIS AL R ifcime
AQxelsstagendoitibhg ctdeed tHerBLA ritrerint@tvalvhamebquired dnd togproduce 1/0
cache lifetime DCache has el apsed fromthe tine
SaViliPoci ated with the nessage, such as when the copy of
[0053¢ | OrRaLx RO fusE2BE B F]I'C,}1 a4 !ﬂ%sﬁgé Ma?lﬂe%ﬁasgﬁé 3498 Gen-1
was received by the reconciliation agent 127 and/ or
messaen whie thretsrsa geowasd stidr thd niensaghes webindbetist orteyel T1. As

310.. Accor di.ngl SS s received h .
SRR R REhOr R e ME TS Dty Erespond Dot Beaundaw aligr the
exFiRItiof DP ARE AL £ dREFAAURSexpitaGh 6 tBe BxPB &N RCHEEE 1RO ous
delivered to and/or processed by the archive 140.

imploosaiatipns, ¢ aeitisulsr ewbwar mantbs caggeniadss pdyenbk mesgige during the

tim%clﬁt%rr*vdail M9 58 Bréti istlsslg gzgc %@itgeggxger %ﬁg%thi%gl%'s eﬁgsredeﬁ(oamnﬂlleetime associated

eries may

with@B®mekdapatsueingenBEmtht 08y &0the pluriil & ok h@npeiih@ tHeBRecular
of the reconciliation process and to mnimze the
MCKYARH &as gfcelyige biy ke fesonailéatiopagpntd 27 4pd/or when the message was stored

in the message storage 310. Accordingly, messages received by the reconciliation agent
127 and categorized as Gen-1 may correspond to messages which are expected to have
been delivered to and/or processed by the archive 140.

[0056] In various embodiments, queries may be issued according to message

categorization. For example, queries may be issued based on the reconciliation
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[ 0057] Messages received by the reconciliation agent

127 and categorized as Gen-0 may correspond to
wore®eassas’ whi ch were recently sent to the archP@BEUS209/045471

According to various enbodi nents, queries are not

i ssued by the reconciliati agent .127 for pending. . .
geRRLULOny sl ipizg S Beg r@%ﬂféa?nla? %%}CII&EQW%CG %& 3%%126 the
an%&Qﬁ%ﬁ@ﬁc§@tﬁ@ﬁcﬁ&thNe 140 regarding the dlSpOSlthﬂ

of journal report before DSLA has el apsed, the query

[0055 hl d Messbgadsl rgcatesiuiyt the necanﬁégtmn agsnt E¥podgeteghryd.as Gen-0

Accordi n I the is n rie not. I orned.
mef) G HeonE et AB et PR P el Ssf5ionte B840 ST Hding to
vatib\R ePRidiradrtRuiicsHRt Aot 16008 8) tHESsRIARMIOR G @dT ot pendlng

the reconciliation agent 127 and categorized as Cen-

meé%ﬁ@@ﬁe@mﬁ@m@%am@%ﬁg or exaptde.atia feerpavese st the akchie 140

BLAILHS AR ARG 8 ORI, g vl

prcﬂﬁblybésdlﬁﬁlal nZ:gahveAtEimhsd (Nake. XAch&thngly dfe 1Edmﬁlg0@fajm6rles is not
lifetime (DCache), however, the copy of the nessa

perfermadpy srano rBgssagee durph &0 3pdmayha dpya@%%lﬁl@%ewréﬂ%of

AsL@nger possible. In various embodinents, initia
queries are sent for pendi ng nessages categorlzed as
[0038h- 1 Medsagssueteienidndihmestosgiliatm ergnbmﬁ dnidatategnriaglerstGen-1

127 atte to 0Cess a t a dur i
cof REoa T e e O i 8 e g0 o i S bl the
co ’&Dofttti@ nf‘e%(éﬁlgé ?stdvﬁﬂalﬂé ﬁ%ﬁf-‘thg kR 3|20f F@'sgﬁn&qﬁﬁp Be realized. After

ccordi ngl § the performance of the reconciliation

theprxpiregen efithe bacho ;iﬂtfertmmz@cﬁa@h@cbow%@r,rtb@m dfithe ingspage may fall

ouBH P ehE SR P he SR E R SRS o fucrs
inibY REEESETt Béht TRSFABRS rhdsOdPct bRcaiRe a3 G@n 1[ A8%5&h embodiments,

Duruw% the tine interval TlI, the reconciliation agent
theprpqonediation aeenttl 27 mayrdematiol nragasormashill masseaes duaegdhe time

1nt%1@§1 fal %Hl&?rn%%ge ?Q&d on g eQ‘t%n&i [U %e%k&l%fﬁﬁ%f GRIRLC f}i elf%grne

nmeéssage Oor one or nore messages.
ACathd. uactcoeﬂmgly, tita pelierntadce b véd rénontihieti e pﬂac&se i bewpaimized
.th reconiJLiation ZPplication 46, and a
singe {herRTRSHIREAN ABRP he/ Iratrs ARRREHEF MesRCHTPefed frdaeyed in the

arc'h%nlw()fah&% %&1&% IH}@JvY 4%%% ABELTInk AFRLA %‘%Qﬁ%ﬁldthﬁéacfh%'zﬁ

st ored e archive 1 After determ ning that al
[0059] t h d)mm&g ¢isnel ingbevel iT1l| the réqontihietiouagent 82 mhybdntact the

recp ROl SRR S S oY AT R oul it query comprising the
me@@%@ DS Bor(0n6 b} moRdlGeRt i i@ sddeat Tﬁ@mla{r%l%&@zqﬁay Be @E&b@diby the

When a pOS|t|ve response 1s recei ved for "a artlcu ar
arq&e@slégefla thi écqoaeibiaten araxlucdmralgdén andi2 det@@mﬁatrqmmmb@ made

WhFngl‘ ea{cﬁ | gc Ialgss%%eé h(gen%%ga i téle ﬁeryqlaéég?ﬂt rré??%{zreg TRES fully stored
by GI&SEQSIHV@ o4V After dldterﬁﬁr)ﬁn? €haglel of fﬂeﬁﬁ@séééélindéﬂ@ﬁ&f inftB¢ §uery are

messages indentified in the query are not be
fulbt 56‘?1@@! thy axchiredr mayereand virohe escanpiiation #npligatian A6 with a

po%ﬁﬁ%?e&&eh% (RAYEndiEHA ‘éﬁﬂ cl{’l‘l?ureésagélkas'ior&?smgﬁ aPositil€ response

uery 1s re elve
is received for a partlcular message, the reconciliation agent 127 confirms that the

message is archived and may delete the message from the local message store 310.
[0060] In some cases, however, it may be determined that one or more of the messages

indentified in the query are not be stored by the archive 140. For example, the archive 140
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cases, the archive 140 may respond via the
reconciliation application 146 with a negative

wo eposse’ (Nak) identifying the nmessages that BEBHUSZINI/045471
stored. Because the initial delivery confirmation

es issued b e reconciliation agent. 127 are for
mag gk h@vgsfe%%% leﬂarsae%%%fraé 1< Hme Hs BieBhis GECiveg. 1t pish
cade§GRé RlchRE 130 aeag'%g b8d VRSO RS n RNt REapp I tRA 1468vift a negative
typi cal nessage delivery and processing del ays or nore
ressemsec(hlgk)oud@mfem thamessagdsehateconatistared.i Becaasgetht itig7l delivery

cei.ves a.negatiyve..res e.from ive 140
col GG Ay SN aaT TS ReaGge A T B Pt RS expected 0
be MRSEAGEhd Srchit NGRS EEcEipt éﬂ"uendgaﬁsee@pcﬁtse hRg®eIddicdtRe of typical
guarantee its availability until it can be confirned
MESHEE ?lh@me%ar@éessglgaktabrﬁ oedor] g0 Piphlemsa Wegethrve
recrogé’lﬁg 1ot éaﬂ’ 102;‘7 ﬂgé‘éé% S awge%':atlgesr%%g%q\ge hr%rn tﬁg ;3#10}(1{3\% '14b I?g%ardlng a
paiGetla2meévage rthk mgiomﬁrmasd Bl@iﬁﬁg@ﬂhﬁ}ﬂntﬁﬁiéﬁ $n theessagestorage 310 to
pendi ng reconciliation my he categorized based on t he
guﬂframee rté ayzalapiify PRt it ¢r8 b&weaﬁw%tha?the mepsage ssHglived. | 1
B argmiy h[ﬂg%é?lfve"i‘e ﬁs%"’}gtea Qﬁ@lﬂtar#ﬂ] ssﬁ Ofs réég‘?\%d ipt ay
e the case that typi cal ne sage de |v ry and
recpnmhew axgndEl7aysy eatezdoek iy expegd asréad2 aAdedriagly, in some
itional time ig. needed. taq aIIo t he del o, be .
e DR 1epBamepBBEa ey HOTG AR &9 e GRERTS bt crTghe filure o
coﬁhﬁ?&% ARRIVIRY oP&ich %e%%ﬁé Zﬁ@h@&cﬁvfﬁ%rbf 2 MBISRAGnNAER
the tine associated the nessage is within the
confinmedi i mey\hslthaTease Mmt giposeh mestage Ideln@m angf probessingglays are

interval T respond to a |ss r ut
bep e SEi et Gl Farda b AR bhoBfed RRUGWURRIIG 0% Tt
[0052POdi IARR¢ Sxanipl@illusti®ted i BIO/ &l a BleSside RRSWelwhic@BrirdyasheGen-2
based on the tine needed to resol ve nessage del ays.

MESHHZC @Q@ﬁﬁhleetlm@ Resoeinted Wity téfs wessapp sswikadht te @tﬁerrva&/T% eAs
shcfwn QE?GSI%”% o%heot%g {n\f&gal cc? esggﬂ@tot a%k&ﬂle rgsrolLHR)‘EtSLA

nessage delay 1ssues to I N nornal course,
(AlishueBegdiutaeit) oinmd i@ckredr [Aecdmdmg to araﬂéu[sr enfhodimeitsthe time interval

intervention to fix the issue sing the dela
AI@?%?S&M“QH mayeberhapgd q’q@e g n@@ﬁ%ﬁ@éﬁf@éﬂéﬂ We e gl For
1}%1@' AL 'tlﬁl%llﬁte{v%[] Q?srsuéi@si)l‘ﬁgoﬁﬁl k/bbgpan a§§ﬁ%d§§ observed amount of

roximately 5 hours ssages pendi ng
tlmeealcﬂmcfof mabti mcssag:yddh?e' isatee gobd wed vixthmewrioal @utsentrough
rval for resol.yvi

b
aulg R Deeton, REDOT DY) o R En (i B s hofngfieghe detay.

GetlBafRdRe ﬁﬁle(ﬁ@t@rv%l BlssREsSutin ill BE & rASEMIY RAEE- petiBd of time,
various inplenentations, a particular nmessage nay be

Swﬁeﬁegpﬁvﬁe@daélamGEn 2 nessage durlng the time

g8 R b TR bR st pamg e

forGegbiving hiRksa@¥ ABRY €, 1t BarPBe¢ dppeedided thag Addally NiRd ciegsagton of a
may be categorized as Gen-2 until a tinme interval of

MEEEIEa & BIFDIZH femed Bl AT CFPURBRCCe I BariRNsiMp IMoRtationme particular

mem%@ Iﬁalgleoeccg@éoﬁéedtﬁ% (J}é}luf ﬂ?elssagg 88{11155 the time interval T2 and until the

time interval AlssueResolution has elapsed and then categorized as Gen-3. For example, a
particular unconfirmed message may be categorized as Gen-2 until a time interval of
(ACachetAlssucResolution) has elapsed from the time when the copy of the journal report

containing the particular unconfirmed message was received by the reconciliation agent
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contai ning the particular unconfirnmed nessage was
recei ved by the reconciliation agent127 and/ or when

W@ b@assaonf i r med nmessage was initially stored PET/UB®09/045471
nessage storage 310. Alternatively, a particular

Mess be cate or zed n-2 unti
12? H%‘ﬁ F@P%}%‘E}ng{?é%g Sfaa gy Sh%{%feall% éHeSF‘i‘%S’n%tOfage 310.
Alﬁenfan%lgrea Mﬁ@ulﬁﬁﬁlcbﬁﬁﬁﬁ&i msls%hgé/ﬁay b& OEddrFRY WOG RISVl the
for th art i cul ar unconfirned nessage was sent.

tln[ec:t@‘@n\]al B@ﬁdﬁt&ﬁgolmégs heyedlapsad dor the digncaghdBethe iyl dehieery

| i at d t firmed
colffGh ab &y BT ERE Ry S b Y Bl BSSBR e g o
(0062 i oqsenaﬂigqms@@g& %ate%&ﬁ Qs RHE hiothe ir&duEtatidh 4dat 127 may
reconciliation agent 127 for pendi ng nessages
corgesperd i lz@@nfé@n@eﬁeszagqswp@;@aﬁwgéielaiYﬂssae& éxceqrdingetpyvarious
en B8Ry RO B RS ol P b s

camgxu[zéd s Gkalll YForesathple) ifi a aet0t ey negadehie gmela@ahs @isposition of
Accordlngly the. issuing of queries isS nQ

Nak) .
aJ?}éWldFIPﬁéH §iere AdbvicBespbationdiss chigpidn &Weanwowlﬁyr%@bly result in
p j
en B b pont O DAL AR tn A SHUERIRRALHL 5Bt performed for
GeenmBssagssimges TReyd amydre detayed ssalgbs expldmontolﬁ AihssueResolutlon.
+T1+T2. .In some,.enbodi nents, for .e nessages
[0"@31 ego‘PquElauSa%In'%%’ﬁmént§p‘B?§s%qu Cﬁ@%@éﬁf@s‘?‘wﬂ?ﬂrﬁ pgecs may
co@ﬁﬁ&r BeRaddsTrddr MAMAIT1-PECAGh &k SbSHRRR s Uok @RAmple, messages
before the current tine. Pendi ng nessages categorlzed
catggor@ed a8 Gey-3t dpen pkb msﬂgba’» sibing e @@fme aPyc nﬁ@rval

d had
(R ERR P Al st TR BRTCARET phRhe ARfafSiilesnringg oo
Geh!Bebyt theRedoRtigibN@l adehs s2eies @d)ﬂplésp@md tourebafsedf Essi@k that had

del ays to be resolved, the reconciliation agent 127
delgmyssiesshes nov @y Ye gselgds or one or nore unconfirned

sag
(0088F & VS Rer o RBRL g SR Ao bMBioh AF B i islyys o
be maylvedthaedcohdiBaticncaprai 127ahapiswppletrg auegfoldfe @fmsde
archi ve 140 and i ssue retry _query conprisi

imewg%?at%%# g Fis3 GRIIIEE e ST, E?Feexample

%P&féilfﬁ%h %geﬁt he7 L gQ:BﬁﬂaH #L tRBnaESEYn %ﬁécef[ﬁﬁﬁ 146 of the archive
periodically Issue retry query for s or all of
146 hed pawoh ngy@anry:&omlsmgehe mlésnageﬁanﬁﬂr ene phmore Gen-3 messages.

reconc atlon ent
In QGRS Podien Srine BB b ot Eeen B D A ndriigallydssyg g retry query
for@¥ficYor 47 omwp%na g G&lsyﬁle@ag@bt rBor @ahYlc CARREoRENStEH dgent 127
nmessage | Ds for a Gen- 3 nessages preV|oust
magu:[gmap&tég r¢gsefn¢iHation qpphgatiqmt ]él16\p§|the archive 140 every 24 hours and issue
ar%tDcaChe [%Insrsil'{eRa 91{ UtaI O ﬂ(?nt?% Cl?larrer}t 1 mitted
HoBHY THaP S?% Ut may Bé rédel Ve E?Rﬁvoﬁsrééﬁ‘i*{/ ©

befbfda Wind ikiteeral (ax(cuaﬁeirm@sueaesommm) baforOthe td@entaintk. a
determ nati on may be made whet her each of the nessages

[006dEnt i Fheagiry Aueanayehaipoqfure By Wagrahing bene thedrjapsdiation
f
ap@{b%lbr? 144! h? ﬁ%lteférﬂf qlaﬁ? H%g b&%ﬁi&%%e%‘%@ cachlafithe i gss}gg

eterm ned nessages | ndent
identifitdhin thetdatyy qeey asatosv baechlryceived and is fully stored by the archlve 140.

un

If it is determined that all of the Gen-3 messages indentified in the retry query are fully
stored, the archive 140 may respond via the reconciliation application 146 with a positive

response (Ack) indicating that cach message is stored. When a positive response is
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stored, the archive 140 may respond via the
reconciliation application 146 with a positive

w0 e®possEe’ (Ack) indicating that each nessage i BCHUS20821045471
Wien a positive response isreceived for a particul ar

th | t t 127 f t
S PR R P e
prdihis BB cERfiel R ﬁ%a%@ﬁlh B9& 1tRRRd AR e ablcBRSAYGage from the

storé 310. [0068] owever, it is determ ned that
locghmegspgassore 0. t he nessages indentified in the retry

OG5 Y B RaltSive i T PR Tl oho'S a8 O PRal R aBBR et in he

retFyefReN @ noNBK Jtoted it iaf Shiividl 40hBay RS SAASSa tHdEcoALRialof
stored. Wwen the reconciliation agent 127 receives a

applisgtien V0 WeB pawseivereyponsre(Nake Hopafyimpthe tpsvagien iagare not
oL R A ERSR e 6 5RO RS RSP R e Rt

14Qpdgatding a paticler m@g‘sﬁge’ mlﬁa‘juﬁcbﬁﬁrrﬁétbrnmsgﬁ@ﬁlalm in the message
archi ved. [0069] In _sone enbhodi nents, when a negative,
stopags po A @ 2papntse ftegyaiabilisr yatil 4t %&éu%@@mqﬂrm% thg ALespage is
(&E%gage the reconciliation agent 127 may determ ne
ther a maxi num | atency threshol d has been reached.
[0(]619] t helnmaric rurbol ab @i ywhich aeﬁgmwd rhsqmnstoibr beary queag sadceived

conciliation eri odj cont.act
for e S o AT LMo T ey iGCan poeth e mapginum
1atén%§tﬂ§re£nm& H@srbeeﬁfféaxhw &I kRS amubl Rt BE HEdhb [MBiths not been
nmeSsage until the maxi num | atency threshold is

reachet H@decqrmdmpn nrygrehiedicelihenitang Hiesecanlediatian ﬁﬂgjmatlme 146 of

d.f
e SRBSGER0 R e Bt e S B WS e iRy it e
nuMﬁﬁ@h@ﬁmﬁwﬁﬁ%$Mﬂﬂmn@&ﬁﬁﬂ of retry attenpts has been

reached. If the maxi num nunber of retry attenpts has
00781 belartires sethedimantie Whee 8 AERAIVATFDANYEPT pEFTYORHCRAISITgecived

forcao@%]@ e%%%e & D &%h!:ﬂl 6no eﬁpﬂf H&Qm}lﬁg %th‘ép? Hlaxnnurn

arcni v I Sssue er retr queri es
numha(ﬂﬁrbﬂfﬁemienms aagecen méached hi thsepabaitiimnnourhedr obfetry attempts has

t t enpt s. reached.. [0071] en a nmessage can ot be
no %Pir?%éﬁd thepsconcdliition maytnesin laaléﬁhfor&w Feonst Hlrgippapplication

146 SIEE AR 4f anl R&ub RGATRYE: !rertﬂ}e(gxeﬁ%ﬁﬁ‘gﬁe ﬁ%oﬁﬁ%%&s‘shé&unnl

t he unconfirmed nmessage to the archive 140. In sone
thﬁmwodmnﬁmmﬂbmtﬁenmnpmmmmhdaﬂjon agent 127 may perform

(OGN S0 affcyres Fodhbt PR RGeS Sree Rl POt B A smay
petfé®n &%%rdla&l%ﬁ o unlcanﬁ&ﬁ&rm@sg@ddy%mwnltttdg&ﬁ@uﬁ@ylﬁhﬁed

no maxi num | atency or maxi mum nunber of retry
meggage fpths arching: t49e [neewnembpdiments, ﬁ@émonmmtlmyg@éé%may

pelrfemel(r:ll aetdﬁa]%n 0t Igen al l dh& sOfe al? ?rnam rn¥at ne

at't et P O& L HRIan el T See YReT (Y UK F 5
magﬁﬁ\urﬁ niBSSAgRr cfraiattémpts ihes b@ﬁ(‘tm‘dhled.am &Heraeg[ajwuﬁaﬂs MRdfe may

el n

be no rnagqrnurn latency or maximum number of retry attempts, and the reconciliation
agent 127 may begin remediation upon the failure of a single retry attempt. For example,
if the first retry attempt for a Gen-3 message fails, the reconciliation agent 127 may being
remediation for the message immediately upon receiving a negative response from the

archive 140.
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remedi ation for the nessage i nmedi ately upon receiving
a negative response fromthe archive 140.[0072] Unti l

wo poovassaonfi rmed that a particul ar nmessage i s BeTHB002045471
t he unconfirnmed nessage remains in the nmessage storage

t aranteg it avallablllt Accor
(0935, 03‘5119 JribBaPRaried A A b laﬁrCE ﬁtt'hi%cqmmed
mers@%el? hdind R&hd er@ﬁfge %ﬁ%ée@ﬁ@%@@@arﬁlﬁeé R?a@a'ilﬁﬁ'l%ﬁ Aé’&srdmg to
keep a copy of the unconfirnmed nessage in
Vamwgt@dgn@nagl@ Beoncilftivaragetid 21 rmmyrrfas»u’omblthmsgag“meé message
to l&S Uk e#ﬁ? %:t e arqﬂ%ﬁe 1%%7 tﬁgnleconc Lati o storace
%‘FS‘E 0 [y agHh &2 UntT PEmEE Mgy 8‘1{6&%&% fiosee
31 PaAfieEthe AhcoEEHRE BndsSagdiCRkWRSitted @Oth3 hrdhivedl 40athcirédbnailiation
message cannot be reconciled after severa
Pracessub#i BeaibALadn vRitit s confimendvbaitthoperisylaaciseerirehived.
[O(ﬁ% Or Q. LR k2 #e@éﬁ%{e 5%%? b?&%ﬁcl e‘d%?t%r LGrah ﬁéshﬁ{gl%m%
di‘ation such as“the tarlure rtain nunber of

attérﬁpﬁs,bmeﬁ\%nﬁﬁn atay dapicsdedt ReccorON©I Vlarlatls ﬁﬁbagmnﬁts,hipbn the
Jmay generate and send_an al ert. For exanﬁq
Faifug pFGTICH PR AR 8° B Hisrof sy R TS e§%trr%1ﬁswn attempts, the
r
BR80T i ol
faikcdifienseytrahtesnbrofssibh ettpmptls] amlam datyhatseistaoen pdmuagdtrator of the

rocess i eded.to. r e the It c e
el e BUBH ST HEH BB CE £6 s P osL g8 el spies
maﬁﬁalﬁﬁ&&@@isln%gdedttb ScSIBRIRIBrobRIR! Mear Be hffcdiES ﬁﬂ?even when a

storage 310 to guarantee Its availability. [0074] FIG
pa@lcullar sssage exnnohec wapeadichethe meksage nsange the ows®gostorage 310
to aanee@ ‘@/'@L ct|C|ng t he various enbodi nents. As
QHEEHCS T e HBY Y e 1 ow 500 may invol ve the exchange

[00o7l4] WESEKQ@ﬂlﬁ&ﬂatMeQﬁtbbﬁﬁﬂerﬁ Bf @ niBdage FRWSD shiklblamst
an archive 140. In sone |2£Ienentat|ons t he nessages
Pras0ging iy rieus embodimgnise d\si shewniic mrssage donal d0igaraigankve the

exé]h%rri e 61}1?6;{5%,96 ﬁlllS'OQt e eﬁ%ﬁ%t-mellgg %rrﬁ Oja%,Ir Q{c' E\% 140. In some
app ron , an € reconciliation app I ca
imﬂléﬁxen‘@ﬁoﬁlﬁ SermbdeabeasoV-e09 hreseatdnidic cnddshy theyeredlingaigent 125,
not Iln1ted to _such inplenentatiaons. Furthernnre
thejreqnetliaggn é&%ﬁ F?J%@t BEaEPHGHIRR 4,80l g repRuiligtion

ap@ﬁraﬁbﬁ" AL 3 rlgéd Boveaqas gm'del?&ﬂtsbﬁom &é RS@MtNAD such

he nmessage ow 500 provides an exenpl ary
implepleetabonat Husthewhort hehidrethe eadmplamidusiretedlin £YG. J inclusles @

parfylAb S OB GUEE it Ch PP GO o S aeo s s P gty an
ex&ﬁﬂ@@qh@%n%htétﬁ% AL bR FurlcTBABAE N 3¢ o2 unklORibal tifs

shown, e-mai |l server 110, via the journaling agent
altqm&tlvesmdéltlaniﬂdu%ﬁwes m@ﬁdqetm@@dedt andithat same mapsaged gay ba
urnal report 501 nmay be

| e
Ongﬁea(@amgggggﬁ% K@%Fnhpkngﬁ#ﬁgPing condi tions. For
[00P5RNP| &s sheer) tire-BrallBédveMEINS aB&hé fpuseilihg hferd 128WepdLNournal

by the e-mail server 110, the journaling agent 125 nmay
repgil ¥ e the archive 140. In various implementations, thé journal report 501 may be
created based on a set of journaling conditions. For example, when an e-mail message is
sent to a recipient by the e-mail server 110, the journaling agent 125 may determine
whether the e-mail message satisfies the conditions for journaling. If the conditions are
met and journaling is to be applied, the journaling agent 125 packages the e-mail message

as a journal report 501.
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whet her the e-nmail nessage satisfies the conditions
for journaling. If the conditions are net and

wo owpnsildhg is to be applied, the journaling apEnUSDHAB045471
packages the e-nmail nmessage as a journal report

e T AL e e R SN T A

mek QL ﬂ?a!t h%m@totﬁgjddrﬁ%ﬂﬁlé c@ﬁdﬁlaﬁs ok 9&' Nt P BhadA R uding
inCluding a nmessage ID for the nessage, the identities

a negfssagled Drfecthgi |rmstszge thn ddamtlha ofithe r@gumtts,dlad athieo tramsnvert data for

nmessage...rhe 10 se t he
tnTEESERE T o P R R DB al bR s gpg sonds
the§@dmYl @pdh 0] Qiértﬁ@jduﬁﬂlhﬁg apént 125 td Metabhivy L. V1 §édtnal report
he journal report 501 may be sent to the archive 140

50 bm@w be seritp therprefuyh 1 4Mryer efrpgil %%wﬁbl SMTP ooy 7yample.
d
[0@‘7168{ tA%{&lR%YOa{;a{r%tﬂg 8&%{9@%&(@3%& ng !é‘lﬁrteb%g@f‘{s created, the

jousedlhg agemd@y ato sthds 4 mp@:mﬁlther jepmiat re@@ﬁ SOD td the reconciliation agent
reconciliation agent 127 for storage in a | oca

12'7qr SEBESIR 2Heed rﬂwglb% anholding Rregs SyREAs Apssage stosgps 3 PpThe copy
o FRSEAR Al 40Pk e SRR BORbATLIReL iy comppnc
comyhef thasanemssagesee fit tht ocdifnentrand ispitén theamchize MO0. t thet dopy of

archive 14 The co of. t he j,our.nal ort 50 S
theagimalati S b s PRt DG doruube fas e gpTonge
mdAR$S Al idchhfed STeR tebipidhtQhind bfcf ﬁgﬂsgbl% QL& foRd nREHBE.

transport data for the nessage. As descri be
[0058bv e, A$ desstbas ahwb,en@nmaumplﬁmennggmg@ssagemﬁnd@g reconciliation
iation.,in th cat egori zed
in 8 1 8% Y v e L ER S P TRo RRUBRBIoRS °F o
Aceédinpus vendadiniBliSentNBAGAYRS pPRlifll RGoR@RAREI hiyebd Qilegorized
may be categorized based on | atency associated with
ba&eﬁ@ndatémwsq%ed wie theareliyg 149, whed argops of therraessege to be

recggépeﬁqhégﬁ?e l ?ﬁfa I%Qlﬁl Y %lﬁéh%bjlﬁ {hre ?ﬂl&@ Fo {q%ﬂ"% the

confirmthe arch|V|n

archibsisagthe aletssalge a ﬂithe mtaivalf for rersels/ﬁigvmmgagmeggﬁordﬁ logtyes ways.
or |n ther ways. |n such jnplenentations, queries. nay

In ppehiiQp{eaeniptions dUAGC BN RS SEd A SAAYSrP Miepiagh cpiggorization to
op{?rliﬁz'e'fh@}i?erfd?ﬁlaﬁ Sf‘%ﬁ@?é%ﬁclf?inotn ol KEAMEhldiAldeAfe Hﬁﬂ%}ﬁ%?

m ze the nunber of queries to the archive
qu§rBT@thelancltihelékanpl e illustrated in FIG 5, the

onciljation agent 127 contact the
10073 on i thErrgmIS AR o 26 Mo Sna em pgrat 1 4may gontact
theslg%cﬁla@lgﬂ hpSlitaabh 006 Siutﬁé ¥rchB3-140Min¥ 36dPH&onfiguration query 503.
I npl enentations, the configuration query 503 may

In wasrqusiinvelemontaions i Qp@ﬁgg.@ﬁgn (et 683 iny comprias pweb service
qu%rﬁgg IL%gtqn(a’g: clte%gg:_%fn 1gumia o] {]nf&[ﬂ?artrl]lg)% I}reonia {hz hl ?V 1f14R) Séléfl: 2s AR

enc proce SI

expRedSIA bty st Iﬂ@@wnéﬁﬁsﬁgys bﬁlerdaﬁﬁgw@dorbqudria 803 may be
archive 140 via the reconciliation application 146.
receiyed &y ¢ arehiya d49 wigdbmipsoncliation appheatignrldbi dhe aighivg 140

resggr?’ds\% Thd &%ﬁl’gﬁﬁﬁgﬁ hllér?%bg) Qi ARPdGAL 1&%n]aéb%h¥\ﬁt{olill 136 with a

configuration response 504 comprising the requested configuration information.
[0080] As shown, the e-mail server 110, via the reconciliation agent 127, may issue
one or more queries to the reconciliation application 146 to guarantee the arrival and

storage of a particular message at the archive 140. In various embodiments, the
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configuration response 504 conprising the requested
configuration information. [0080] As shown, the e-nai

W@ 200925810710, via the reconciliation agent 127, PEEYS2009/045471
i ssue one or nore queries to the reconciliation
Fgglcatlon 6 to arantee the arrival..and storage

I‘GCB

158U Hr e 4y asy phrapQusireRongigtion progeysitofs
coﬁﬂaﬁl%' e ﬁlﬂcﬁwetlhé IRG@RGL whatuepﬂle@g&,@atge; #hat WRYe REF lhQh&irchive
an async ronous reconciliation process f or cont act i ng
149 hevedreeh lfwléy sme)d ang qqmﬁnnngg W@@tmrege Qﬂtbe m&f@a@els thﬁha'phlVe 140.

If tﬁe rarcggﬁ: 4IO I”%a?}la)t Cﬂlgfﬁlglll- J[ckIP ga)éa%e 58{ # glvlgcr% éléeg Lul.] T’%ﬁ r?cRECmatlon agent
1220RKHpeFoAA R serids dfRRpatcik\iRe d4Rivean0ataik @ﬂi JakdNpbli in time.
storage for a given nessage, the reconciliation agent
Evapif thegrchise 149 peer senfia siirage, dhpsreeenciligion igaendrl pivg b maintain
o R8P s Sy TR s e e M e g o
[O(BJ]E nt Thafle tanipleriiustrated ipFIG (Sa’[heﬁ‘eﬂmcmfatlblh egdile$3AgRY contact
which_is available for view ng, printing, saving, .and

thegigoqngiliaion ppplipafion h3q eisthe gechiicel 401and send deliviery mnérmstwn
e 7
e T Vi b0, bl R o PRt 35 mingbe sem
dusenthedingteintoresd I lcaﬁretf themaplraxmncpfef\ﬁLAE OBhe dalivenr ¢amfismation query
Ienentatlons e del i ver firmation 505

503 DY EBTRHAT oIS HE e TP SR ST fgSages.

M&&‘%eﬁ AdckRBd 81 tHSefoncii@iof %géﬁfem af®@Bdtb ¥R Qmeﬁtq MYay
505 may conprise, for exanple, the nessSage for one

consespand & 1TeIAdCS PEREALES. bemtmedigetbe pesbivievdl. byaddmon a copy of
econC|I|a L on.a 7 a t.eqgoni z as Gen-1 may
e FRRRE e BHIBEE Mol B B0 SR SR IO B { e
[0082¢ hi valeldb@veﬂymoaﬁﬂhatidﬂmueay SOaPbe tdaeiveRB$ aieurdiye DR via
avai l able fromthe cache 320 to realize I/QO savings.

the[recrs@}hanﬁ@ apilicayien y4G ond rideermiatioery bsosdgaxhetier cach of the
rnes %& fﬂgfsﬂf%’d 1%3@ &‘Jlﬂgfyvc%géi?igat‘fdnazg{e 5(558&%%%'6}1 ire%éfv%] and is fully

I cation I‘oh A
stovdaieleE aghofk 1dD. Baeedms&agle&nndlamm ftlneezdchlne 1@ responds to the
dellveiy conflrnatlon has been recelved

d
delpecry genfymatian gecryy 0p NE ? Eﬁl‘FP’{}‘é ?Jm APRHSAIPNIFOrHED deq“’ery
ﬁﬁhﬁ;ﬁﬂh 3@%22?@05&950@ TRV SoukAR gi&ﬁ&l@aﬁgﬁs tRe G8&ery confirmation

del 1 ver rmation query 505 via the reconci I'i at| on
quappespoase iﬂﬁ) m%bwdnhdlantmihﬁ vieryineowd Tl mad campgsesthy message 1Ds
response In various inplenentations, the delivery

ﬁ“&@ﬁ@Fpﬁﬁﬁ Sﬂldﬂgﬁﬁg¥esponse 506 may be sent during the

[0083® i 1mtgs H&Em-ﬁhediﬂﬂt £105Ptht s&sﬁa@@s Rssaee ihBs dQkegne
or nore Gen-1 nessages. g10083 T it is determ ned

conffratatigh kquery 505 @rm@ﬂsa@é , ithrecrsphiv e ﬂé(blmnam rgspendieiaither y
con{Lgnat| ; %4% 816 fMI%f red t he arcg ¥e .
RN AR PRSEERE Vivd The “Fecon i af %n QU PRAFE Q0 FaPrising

a poitiRc fespise meko 1ﬁ&6£thfgrtﬁ§ﬂ cabh Hi¢saye (sa3@0MSWhoOMhe delivery

conprising a positive response (Ack) indicating that
cofatinp gaeryacipens Woccempie PR arIneapss thegiseonchintion ggent

124 U&{ﬁén{s‘?ﬁﬁ?ﬁksﬁeégge ftﬁ%%ﬁée%i%d%&oc?e'lété UR hESAR VSN 116 cal

reconciliation
message store 310.

[0084] If it is determined that one or more of the messages indentified in the delivery
confirmation query 505 are not stored by the archive 140, the archive 140 may respond via

the reconciliation application 146 with a delivery confirmation query response 506
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127 confirms that the nessage is archived and may
del ete the nessage fromthe | ocal nessage store 310.

wO o®843810f it is determ ned that one or nore OPCT/K82009/045471
nmessages indentified in the delivery confirmation

uery 505 are not s rchive 140, the
compriy %ni&?’éwﬁﬁvp%%e;{g%g> \?ﬁ%ﬂ i the Eaers gt agf ot stored. When
theRRdcARkibe a%é[ﬂfizwrécewas gakw&y Yot RfatioBhdr) @esguﬁgeys 06
response 506conprising a negative response” (
compasing f pegrjive iespresss thgewcenfamed mecspagics eltednfedtamﬂem thermacssage
C i,l1ati recei es a.del
sob AP e SRR B SR TR 1 K megaervare
arch@gRonse, the unconfirmed nessages are maintained in
t he nessage storage 310 to guarantee availability
(00831 i | Wiher ape emersiness#asy afwonﬂ@lqdeﬂlﬁag‘wcwfaéon agent 127
e el le rdc 0GRk HION o Hao TR IERIEIET al Rnd 4 etry query

507hhrwﬁmomﬁnpmﬁmn@nommﬂhnemyqwﬁy$96nm®bbhauammhgwﬁnhﬂenumvd
and send a retry In vari ous

T3; a#ﬁr @#Pé?ﬂp&fheaﬁge lrtt%alrégﬁwRawéwnée Plapag fopgnadledglays to be
resBHEHD g‘h% T S(Ld%‘éy eso}? %’ @(l)mﬂ_ﬁseatfl% ﬁ{ess%%!? ¢ Y OFQ Gr folofBGen-3

I'nterva ron to elapse for mail delays to
mebegee sindeg mddsgges ebteyoriped ray (8073 yathe convpeilisgort mnt 127 may

nmessage | Ds for one or nor 3. nmess Pendi n
cofpeant Runear iRt DG s T he SR IHEr B g Fraps BRolved
[0088ENt el Y u&9 08 TREUE deeitidNtht Lt MRS ADER r@éﬂﬁhhatlon

had del ay issueS that "'now may bé resol ved. [0086]
applearign dr&fe rapd § @?termylab@n meg b veade whethise canhahi |thﬁemmeg®s| a

I
achlfed AR iy SRR R E LR AL orsdoribs ivg 140
Babddedi tht ide@rrhiatifte theedrEhivel U0 sespéhtlsh@thelrern qi@g 80V oth the
and is fully st or ed by the archive 140. Based on the

recga¢ibiptinranplissfiont 46 veitlem oy oDy fcerpen a8t 1 aneus et ry
m@‘é %{taﬁ% Wee ‘Pesg&?s%%@g éﬁa%tﬂeos@n@cﬁﬂ §‘ifi‘é iR A8 aMd Bna

ry queryr nsSe I'n "Variou

compriseetire Ateataigo MBs fdrhﬁe petioye Gespanseads®8 may be sent

T RN At sk S
B%t&fem € GrchPRat 48 |nllay°1feTﬂolﬂﬁ VitEthe ?&%ﬁﬁl‘llgﬁj&{]ﬁﬂ fhb@c%n‘ eWigh a

retry query 507 are“fully stored e arc 0 may
delhesp omdirmation hecry em;mmsel 50§tcpmprla;lpgla| poaitive mesj)dlﬁssemh) iadicating

eIiver confijr i r onse 5 rising.
thah g oS BT VRO T R Ry oPnae s e s e Agarve
resh&nse! @& e&bon¥Migfort ig%nf 1327 Non‘ﬁ%ﬁ Yhalt BRRAESE A0 BrcaRRB RIS By
a positive response, the reconciliation agent 127

deletsrihe messagp fom the lmk@a@egét gom‘r?clﬁ; ved and may del ete

fron1 QF Ioca store.3 gg é
[Oqﬂgfi t | 1t 1% g% rrnln or cgrrlloere a%nm%ss%ﬁes 1 cil'entlﬁ glgtg retry
quérg(iem takd a2 @tomi E}ht&he raﬁthli\?sé 0oethy aBéhlvar4d mey resp@fdada e
e archive 140, the archive 140 may respond via the
reconciliation application 146 with a retry query response 508 comprising a negative
response (Nak) identifying the messages that are not stored. When the reconciliation
agent 127 receives a retry query response 508 comprising a negative response, the

unconfirmed messages are maintained in the message storage 310 to guarantee availability

until it can be confirmed that the messages are archived.
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reconciliation application 146 with a retry query
response 508 conprising a negative response (Nak)

WO a1y ng t he nmessages that are not stored. PAVIES20091¢45471
reconciliation agent 127 receives a retry query

e 508 conprising a negative respo t he .
W“[@i onf irHEY eﬁ&?@&@“é@ DT AFHE &SPWPSLGE%@% ﬁB@QQ&&g anegative
resﬁéﬂqufecg’&@d 1R QUSKARIREA V&l 12800 dyl {kdtcUBithdr rbi a &@eﬁhe@ Entil
confirmed that the nessages are archived. [ 008
reaghimg aendoaiimelntescy thivshold andtor y nwemymnmgﬁ@n géatmts In other
negat.i ve r nse rece
ompaBisiaRy Mo RosedRting CadS TRAPRF bedin FhRHER inpfjarcty upon the
ﬁngw@ﬁfﬁgngeké&ygwgﬁﬁm ng a maxi num | atency threshol d
and/ or a maxi mum nunber of attenpts. In other
[0099bodi Wipm 8 mosspEe carioh b Cotmse. @g@@ﬂonqmwl@m@ge@b}ﬂ%may
Jf(? r fjeln?etd a%n oﬂ(fqu%ﬁ%% gﬁﬁgbs!}%gogg %%db%ﬁwgtthgg%kﬁgé fo the
ardhmf 1|4|0nred; shbhﬁ ih80m0 @hlbodinais, dgantontdiatioRyg@en LD ray perform

remedi ati on of fhe unconf i r med nessa e by resubmtting
renpgfdatinEad élgf‘eurtcenﬁﬁ%edamewgfe 3RS TSHISIPHmEBHES 509 1 the

Jod?ﬁ‘i? g g@ﬁéa%m he fI?&tﬁ&Cén#tﬁcﬁﬁﬂlg[ﬁ "’lﬂ@f&oﬂrﬁﬂaﬂ&y P& 9Ty

ion o the unconfirned nmessage by sen |ng a
penﬁmsrutnmeslmtlon offfesagenfh@8dtmessipe hym@ndnag ittregrequdyphisg@rt mossage

l t.h nb th t
509 g SRR e GRS IEn KB BRI HPmed message
[00%] S enﬂi%sﬁﬂﬁﬁsﬁ%ﬂl@@a@@b’@" %%%Eﬁse@@&pty%fttﬁbeunconﬁrmed

journaling agent 125 for resubm ssion to"the archive
messige afd oy be T to dwuivehivs i%ﬁ]a&ﬁewga@ér@og crmyil oepyaet dwough

f th fi
NG il Tad PRI R E e NG o S gt Race s09
repldis Qb bri SHT Eouﬁl@lrreﬁckﬁﬂm sont 1oth¥ archBis| 40NIhe igsdheilibQdtagent

sendlng the resubm ssi on_nessage 509 replays the
125 plsg vl kegroneapa of tlapwrconBonedsiaptsagopintthe mgpsepe sterapgG10.

[00?22 r e&R&Cthé ire%gﬂ)rgﬁsﬁg %tssa#%%Oéllssé%nWtﬂé re c?r%ﬂla?loﬁ %ﬁ%@e&f may

unconfi nessage t'he nessage storage
bedif@B&h uAtil ieis ctolnﬁrmed;t]nkamhs @aﬂmumé aR8QGEC Esﬁﬁchlseds eIIﬁ h ,pattfwlar

reconcil i tlon process may  be n again unti |l
mesgit el D Feepndiled agtﬁlf YVERH HPTHE issigpaticrapty, thp r<rencilipgion agent
128ndd rg%hé‘r%!ﬂe%g@@r?cﬁeﬁﬂaﬁe&?d%ﬁ%dn%mfr%?nc' led after

sev resubm ssion attenpts, the reconciliation
[0(H>§]a nt A&Dprdray tgersustmbadicheasntheanesadgerfiow H0Gmay involve the

dm ni strator 0093] Accordi ng t.o vari ous ..
ox Qi Pttt Mg e aees e p ol i e R Biting repgeol for
coXRNARAEE: BEtWRREhR - MBIl SerJBSINAGAS thdardlsi¢ O SRR Webitilation
reconciliation protocol for conmmunicating between the

pragoqed imay derippleniendafed cxdraplar asta web efgice Tag a web service protocol
nciliati on rotocao
and SRS 3G, B 208 Sty WP SEIR LG lcWhcobmpu e
impleghcMRH t& B RicHie VIR, dob@msmrﬁl £orbadhrEwits Sirhple Object Access
reconciliation protocol may be inplenmented to

Protesah®® ARY eonmunigaiiemiintosol #ndqueesdyens der cunrpumedendctween
aplgljfaaﬁ&rls. Al fi&iPplemented as a web service, the reconciliation protocol may use

various platform and language independent formats designed to communicate over
computer networks such as the Internet in accordance with communications protocols such
as HTTP, HTTPS, SMTP, FTP, and so forth. It can be appreciated that the reconciliation

protocol may advantageously be implemented as a web service due to firewalls typically
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Protocol (SQAP) communi cation protocol and procedures
for comuni cati on between applications. Wen

wo pbasmnt ed as a web service, the reconcil i atP@rUS2009/045471
protocol may use various pl atform and | anguage

Al G LFP AP ey r o tai P BT A 4nd T LEE 5P tsrckto allow

adrmlﬁra@&mwmg Qﬁhﬁ@ﬁérfd%ﬁpste%ﬁéssorf'ﬂh% Rr@$vddCoRtent T TPS,
FTP, and so forth. It can be appreciated that

[0Q9|4]3 r elwnmelenévtodmelm dtmt'y mdyr eaﬂmamma@@g@ssquh@@concﬂlatlon
rvi.ce
pr%t?n/%l 1l C)? gllpfltq)?mwﬁ]& SW”FE’ qP?Ié?Sfain T%S#?an*‘r?ﬁ ﬁ’?plgplgﬁfe\(} 4§ XML

do@ni @@l YT HY QichEaniredionkl XRITL HEdUim@ROmbPb@lrhfl¥mented using XML
adm nistrators to log in and perform searches on the

schemarind agributes syph as| 949“1%9@@%@“@%0&1\@9%@“13@%%06 (xsi),
XMH %%yenaa]ncgeﬂ’nﬁf‘o%o(g%(ﬁeQFeﬁg‘lgg??en%ﬁlets,rh%drsg?&ﬁ?' 1 sghieon

protocol ey conprise web service queri
implespofagess, th@pimmnﬂ&dsms@wma@ammts&naﬁ teemerise S0 AR ehessages

response XM. docunents may be g/EI ement ed usi ng XM,
%%%%SQM AVEOPR ARG SQ&% aitHBg e hAddESnoRRg Jggrmation.

10 ex en3| on lb{}ﬁﬁaﬁﬁﬁraﬁ% 1%-n 1ﬁﬁ§ @f%?}n@%%%ﬁ‘ béﬂﬁgﬁr&%ﬁ%ew
503 apd & nenfigardtongespohse mﬁn}mmw@mwméaﬂmmmw n‘e Bﬂ:rsice

na ri se P .ness |nclud|n env
rog R R By MR EX A LT ESHOP BUTBa0a » SsRinghS obtain
cerkdth 05Tl Aldn 15@)91%51]10n-r@1§‘chf RlthOW Jeetet ISLASEF 18RSy RABrocessing
non-limting exanple of a configuration query 503 and

megsagonf i gurati on response 504 inplenented in accordance

with a web service reconciliation protocol. In this

exanpl e the configuration query 503 is asking to
Q@ﬁ-ai n certain configuration information, such as the

ected SLA or |latency for pr ocessi ng nmessages. |uen

<°2m yarsigeT di Grppeadipg="alcodP ng="ut f - 8" ?> <soap: Envel ope
<soapt Enyelope xntng: qsw')hmwvmwo’r?gsblzwﬂ/l &MBShl@m -ingigheaice”
xnohmd: g =8 g tvivow 3 .ouaARA 048X Wi e ROB4 XM_Schema"
xm)hiﬁ:sm)ap%'dn&p#/"shﬁetrmis/x/nﬁ@d@rmg/soap/envelope/">

xm segppBgysoap/ envel ope/ "> <soap: Body>

<Conf ke RlurIbmXHIAS=hith U focaliokOcabiasts r econci | e >

<l gnor E@emgﬁéte{%ﬁﬁ—w/£> </ Confi guration>

</ soap; gﬁgﬁraﬁé&oap Envel ope> Response:

</soap:Body>

</soap:Envelope>

Response:
The SLA is “0 Years 0 Months 0 Days 0 Hours 10 Minutes 0 Seconds”

Versions supported are 1.0 and 1.5

<?xml version="1.0" encoding="utf-8"?>
<soap:Envelope xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body>
<ConfigurationResponse xmlns="http://localhost/reconcile">
<Configuration xmlns="">
<Sla>P0YOMODTOH10MO0OS</Sla>
<SupportedVersions>
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The SLAis "0 Years O Months O Days O Hours 10 M nutes

0 Seconds" Versions supported are 1.0 and 1.5 <?xni
W@ e00gf188167 1. 0" encodi ng="ut f - 8" ?> <soap: Envel OPET/US2009/045471

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance”

xm ns: xsd="ht t>p: /| wwww. w3. or g/ 2001/ XM_Schena"

xm ns: sO=Mt p:./ / schenms. .

xn soap. SMHIYYERYeRIeIMpierVersieasap: Body>

<Confi guF 1n@nmwﬂagrﬁgﬂwm>t p

./ 11 ocalh¥emsioneconci | e"> <Confi guration xm ns="">

<Sl a>POYonpLHIOMIS</ Sl a>

<Suppor t etiigsrSicarice<Vavisjooviersisikj or Ver si on>

1</ Maj or Veriabontsictd Ron e veaibns</ M nor Ver si on>

</ Ver si afpgersidgs-si on> <Maj or Ver si on> 1</ Maj or Ver si on>

<M nor \B&si RReFiMoaeL Ver si on> </ Ver si on>

</ Suppot, &51:?' ans> </ Conf guration>

</ Conf)'(%u at| ﬁﬂ%ﬁsgons@ </ soap: Body> </ soap: Envel ope>

[OO%T ﬁgg‘ﬁg POWCRE™ST 1 ustrates one non-limiti ng

exanpls8¥POYdel i very confirmation query 505 and a
</sqap-EPEFI9PCont i rmati on response 506 i npl emented in

accordance with a web service reconciliation protocol.

In this exanple, the delivery confirmation query 505
[0096] as KTegfotlbeinmridhitragesame aontlinbang exangilo nba @hsre comfirmation

for_the status of two nessages i.ch were sent the :
Qugif Qs agﬂa&%ﬁm GonATagIE FeopOTR B 4Bl OR i R Sgardence with a
web GBS IR )recdiRMatiax Plotd@I.SInOAT ckaBplce e MIiPET cHh firm@itida query 505

<soap: Envel ope

is aslingghxaickivh reqouny bank, ndtamgxhe.LorNDIShR statisi of $tva msesages

which were sent the times shown (the ‘Z’ suffix indicates UTC in XML schema).

uery:

<?xml version="1.0" encoding="utf-8"?>
<soap:Envelope xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:xsd="http://www.w3.0org/2001/XMLSchema"
xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body>
<ConfirmDelivery xmlns="http://localhost/reconcile">
<Account xmlns="">
<EmailAddress>bank customer@ehs.com</EmailAddress>
</Account>
<MessageldList xmlns="">
<Messageld SentTime="2008-09-
01T09:00:002">12345@)journal.report. messageid</Messageld>
<Messageld SentTime="2008-09-
01T09:01:00Z2">67890@)journal.report. messageid</Messageld>
</MessageldList>
</ConfirmDelivery>
</soap:Body>
</soap:Envelope>

Response:

The message latency was 9 Minutes and 15 seconds for the first message and 8 minutes

and 12 seconds for the second message.
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xm ns: xsd="htt p: // ww. w3. or g/ 2001/ XM_Schema"

xm ns: soap="http://schemas. xnm soap. or g/ soap/ envel ope/ "
wW0G-2609035810Body> <ConfrmDelivery xm ns="http PCT/US2009/045471

i / ZI ocal host/reconcile' ™ <Account xm ns="">

<Emai | Addr ess>bank_cust onmer @hs. conx/ Enai | Addr ess>

</Account> <NbssageLgL|§; xm ns=""> <Messagel d
<7gshyersipa="1 ) pgcoyng="utf-8" .
<S@pmem.e@ozn&&%'w@@wwaﬁv3-@r@b?&pﬂlXM§§@\l@Q§madmﬁm§e§age|
xmdps: xskfiE S8 g ey o wSeh O IE/ MR XB0 Schhgna”
xmisT408p- ' hitp GZC 7B XO@ @iprongbkoapaporiopes sagei d</ Messagel

d> <kpapdmglbdLi st > </ ConfrmDel i very> </ soap: Body>

</ soapC &ial PRy RRSRARS ﬁmlﬁﬁhehtgfﬁl%@egﬁodt/@éc%ﬁ@%””’as 9

M nut esviadedigLsegandstor the first nmessage and 8
m nut esqg (g%g qseconds for the second nessage <?xm

La‘é’eﬁ{&fi@ﬁYO g7 \AZ%MSr@&%E%%He ﬁﬁ%ﬁ% et d%ﬁg ssa%eld>
La‘ggm%s'ngg Mw gﬁ%@@gfoﬁl@n% %eég/r%%E:elggageld</MessageId>

xn1soa B ptenvel ope/ "> <soap: Body>
<cOnff|6r9@ﬁmE@9%x%@mg@ekm ns="http

~[ | osapmwBedyeconci | ' * <Messagel dLi st xm ns="">
<MessageEdvelope>

Lat ency="POYOMODTOHOML5S" >12345@ our nal . report . message

d</ Messagel d> <Messagel : :
lﬂql?a encsgw%@@mm%@%w%tz@g%%%@mﬂlwsm mEydicrdengiasd ge
1mf21%ﬁcfg%[)g %&i)ﬁmﬁ/aﬁ@t?’%‘:%%bpﬂn' &kcrdance with a web service protocol, other

I'i ver yResponse>
protocols may be used including, without limitation, a Remote Procedure Call (RPC)

protocol, e-mail messaging protocols, Internets protocol such as Transmission Control
Protocol (TCP), a Representational State Transfer (REST) protocol, web feed protocols
such as Really Simple Syndication (RSS), and/or any other suitable synchronous or
asynchronous protocols.

[0098] Operations for the above-described embodiments may be further described
with reference to one or more logic flows. It may be appreciated that the representative
logic flows do not necessarily have to be executed in the order presented, or in any
particular order, unless otherwise indicated. Moreover, various activities described with
respect to the logic flows can be executed in serial or parallel fashion. The logic flows
may be implemented using one or more hardware elements and/or software elements of
the described embodiments or alternative elements as desired for a given set of design and
performance constraints. For example, the logic flows may be implemented as logic (e.g.,
computer program instructions) for execution by a logic device (e.g., a general-purpose or
specific-purpose computer).

[0099] FIG. 6 illustrates one embodiment of a logic flow 600 suitable for practicing
the various embodiments. The logic flow 600 may be representative of some or all of the
operations executed by one or more embodiments described herein.

[00100] As shown, the logic flow 600 may comprise receiving a message to be

reconciled (block 610). In various implementations, the message to be reconciled may
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</ soap: Body> </ soap: Envel ope> [0097] It can be

appreci ated that while sone enbodi nents nay be
waelewensdied as i npl ementing the reconciliation PEDUS0Y/045471

i n accordance mrth a web service protocol other

r ot oIs na be ed i ncl t hout tion,
SO woaes Snihy fin prw vt S Tah Bisiiiess
sorRE %ﬁl@ﬁl’eﬁtatlé)ﬁkt ?cfrré% CE’Er Bt A6RbagBUS Be ?eccof[é'lﬁﬂsrﬁdysﬁnﬂﬁlse a copy of

Control Protocol a Representational State
a nMussagsisent t¢ RESTWhlm M(bfms Istoragsh The eebsprestto b@t@oscubld ragy be

Real,l.y Si nple .Syndj cat i RSS nd/ or . an
redS i b SO PG &Rl Sl SoieminB S 38 sfEis P 9a st by the
e-rhdIB{etdrang t(f e aird’lﬁveapﬁQ)V EFdeDpY bPed jQIAdEpRNSE MBY c@prise a
further described with reference to one or nore | ogic
cofy hiBe sqmic massape thapyypesdnhtaeairocipignt epdsqng 5y s arphie M@ for
sm¥ %IC flows do not necessarily have to be executed in
€ order presented, or in any particul ar order,
[0010l p s STlgd Ibgic Vil sse 600 s g adaplrise\ategoriging tivadet€iusd message for
activities described with res ect to the logic flows

recene lipfionstbenckitel)-i i warqugemgpd W&% the mesgags; te RS rqgeaciled may be
cat%%(g{dz%dfbh&%nm ifte 'tlm%l 1531{@%:156&101'3 S ﬁn{%rlﬁtef’\ral ?&{rﬁgondlng to

ware el enents and/or software elenments o
latetes assdomtk dewrtio thermeettiee 40, aItmrwlnm'val! evheh erwepy of ths message to be

desired fo .gi ven se de n an mgnce
receBischiap i eoRiln T8 e 20 g o BRLO e B delay issues
Th FRL&ZB R §9re%§ndll%g lafso (Rayde cakPBRMEFasPd 89F@BIving a negatlve

i nstructions) for execution by a |ogic device ?

rﬁ@em@ﬁ@hdpmwnﬁsen%mwﬁpeguﬁWc purpose conmputer). [0099]
4 AE&0008 enbod | ogi c.fl ow 600
[O“EIIL?E{ 6%6 IP%HF rac Oén?a‘/gcotnﬂ’e“s\e/ é%s'rl%lésa deeﬁ%%‘é{i%%ﬂ‘t*%ﬁ“‘?hqé‘“y to the
archP@iacdriiy t6 Qe f@yzalién bEME SEReab MR cOcilfidR (Blociab30)0fn
t he operations executed by one or nore enbodi nents

vari@sEniedimenss. dhadelivorimofirmatiophae; menbe Helgyed basedwsbeency of
the( %(Iblgi 'I"@;[ @%oﬁ%qglgwrﬂ&taﬁoﬁ? Stﬁea@eqltvte{ir &%ﬁ(‘rﬁ?t%glc%e ?gglg% be sent to

rious I npl enment at’i ons,
thetapcliee t 4rmractdrdanorayidos wveb panitetpootacatessage sent by an
e-nmai | _server_ 110 to an archive _140 for siorage.

0UYdE i T leaisloat PYhway FomPRseaopliENNERke fe @g@é)ftﬂae Pgssage sent
to fh@ QERE} %ﬁ%kmﬁ CRIPRARR eﬁlbﬁﬁi?ﬁ/ei}]l@sf tit HERSO6 b%%‘ctont:i%d is stored

t he archive 14 for storage e nmessage to be
in # beldmgj drexd sudyashiee messegw stdraign 380,ampy itas canfinmod thalt the message

r rt 02 rrespondj to.a J ournal ort 501 nt ..
serjs & s it 4U iSSR0 ARG PBIiTADL Slonthant tomessipat dhipgrehive
14@fthd Hesdag@fon@é reb@RAEY mRQ % c BNt AR HikEmSsse@PNobe 81 ® Ifa

same nmessage that was sent to a recipient and sent to

negatiec afrsehrl&r:éo theodeligerysopfiemgation POmOis Feckhed] ity quebinay be sent
to t(?le arc ¢ lcﬁl%r{ﬁltlll g%lagqar}u?r%q Ier%c!yna%d}orl]r %a&?r%&rlnvn%gnber gfs a%%?npftso 1rs
reached.

[00104] The logic flow 600 may comprise remediating an unconfirmed message (block
650). In various embodiments, the message to be reconciled may be resubmitted to the
archive after receiving a negative response to the retry query. After the unconfirmed
message is resubmitted to the archive 140, the reconciliation process may begin again until

it is confirmed that the particular message is archived. It can be appreciated that even
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reconciliation (block 620). In various enbodi nents,

the nmessage to be reconcil ed nay be categorized based
W@poodnssiabre time intervals such as a tine i ntRCWEB2009/045471

corresponding to latency associated with the archive

140, a. i nterval en a py of the nessage to be
wheg é&ﬁE}CPEﬂi MeSSaRG 591}%}9%@%11%?@80%5 MEHSRECBYES ﬂh‘ilﬁh‘-] myssage
stotfag@%m%gﬁa@heéfega\ra%&hlw ng del ay issues. The nmessage

be reconciled al so may be categorized based on

[0(}1@6]e| Vit ng e ampgedtidtetheewpidnthe logic Hodetd0weayyillustrate a certain

confirdmtio The. lqaic flo 600,.na .
sodiis 1B TS g § SR e R SRy P OE fypemmative
emBb&ikicyiss. M@@b%rnﬁ)nﬁ&n@ﬁﬁ&ﬂpﬁtbﬁsﬁfﬂtﬁ’@lo@fc fid\e 60 sRGRcIhd

reconciliation (block 630). In various enbodi nents,
mulile geb-pops Yaig be perfarasd duErOURGIUSECISEls APRIOPHAS d¢l the

c r
1na%1d{1éﬁts€e t g:tuﬁg%lél{b? %d&@ ?4 ﬁ)g ‘rnag/rl}el a?i%(% o snorne steps m m;lybe
rerb@veﬂeiepeﬂdmg dilethalpahicubr idPlecinentader dance W t h a vveb

serV|ce rotocol. [00103] The Ioglc fl ow 600 may

[0Hhr i K- Topstratssidipgiamancaitice / H@puﬁaﬁf@r%&wéble o storing
logtlé)fotrt‘al’rae %@fo\dg EmbBhigeks6 AV shothh, ek QI > ﬁﬂ%ﬁ? cﬁ?ﬁgtﬁ() rﬁa

fressage to be reconciled is store ar ea,
commpise agotahe nwessa g ®tstoradmzi@I0. Elxﬂmples ¢f the stocugk infentiaan 702

t hat he messa sen to the archive 140 i,s stared }
may e pd e ot G/ TS B SOyRP U M YaaBe ek iy RSt OFstgring
ele@ﬂ&nc Hhe, 1%@3&%%oqﬁll@ﬁleﬁﬁ%9&%dne\%lﬂﬁ¥ RE1AE! 8B fatf & leon-

t he rressage st or age . a negat Ive response to
remke{aiblﬁemym@@n ﬁnasarbéft omoanuescaiblel rgemelc'ewme@bleaprrreﬂwemmmory,

anRAR Il oh B P T R i s TR GBBlen o

softhgre |C@@1b6néﬂt§3\p/rc@@£}n Ei)l%aﬁ'@ﬁd , ¥6mp BE phlogtdnidg apiflication programs,
unconfirmed nmessage (bl ock 650). In various
Sy $¢Th OENZIERT Snachine PRI 3AGOPLEting Sydes seftvay. Wﬁi}ﬂ%féare firmware,

softwad %dttﬁe%dro'ﬁ nésh RN efuf’i‘ét%?% ﬁﬁds"hnco @%\bé{r%

response t retry query

mwféme,g@ph&nbﬁ@ntgnmhﬁdrfﬁ@s(AEI)afnsﬂnuoansét@ Cdtﬂi}ﬁltlng code,
reconci |at on process may begin again until it is

CORBHFT FE AR AFLHES. FAPPHEE PAC 18RS AW Pls aralifsywenbols, or any

cofmBMalén ARRGECI ated that evenwhen a particul ar nessage
cannot be reconciled, the nmessage remains in the

[00183F ade wit ombgdingh@ fooegualathesatitleof asaifaatird 7@0/and/or the

001057 ,I.t can be ated that . Ie the.lo
compa g e SR gt 02 Mg okt et B ot et fgeble
copixer pr%gﬁl‘ﬂ?ﬂﬁ%ct%s o p;%emxeah@cpb)bsc l\}gﬁtelr EBthe the computer to
accor |ng$to al ternative enbodi nents. reover, sone

peﬁfm victhg atyt/erp@ecﬁtlonh & Joggidendd with 6G0ieperiper ﬁmbgdenents

e sub- st ep erforned in_yar.ou
Exarn %&ﬁ gomgut ppr bnrcI uéi{e anygm?% II(lﬁl{}lng ljigivlcg¥ %mg cornputlng
caﬂi@[lttfé@ AR bEconaEl thit htms lcadbaites niﬁ&ccbﬁia@d@ﬁfdh ic &R6Ebed
steps may be renoved depending on the particul ar

%ﬁ(@m@}gry computing device may include, without limitation, a mobile
deV1ce, a personal digital assistant, a mobile computing device, a smart phone, a cellular
telephone, a handset, a one-way pager, a two-way pager, a messaging device, a computer,
a personal computer (PC), a desktop computer, a laptop computer, a notebook computer, a
handheld computer, a server, a server array or server farm, a web server, a network server,

an Internet server, a work station, a mini-computer, a main frame computer, a
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[00106] FIG 7 illustrates a diagraman article of
manuf acture 700 suitable for storing logic for the
wo 200008802nbodi ments. As shown, the article ofPCT/US2009/045471
manuf acture 700 may conprise a storage nedium 702 to
store logic 70 anmpl es e stora di um 702
SURCESP I i BEIB9 %R%flﬁﬁ % 2t é”:PP ?nc&o%%f?@flnﬁéaa@ml%g system,
mﬁﬁﬁB@&%r@ﬁbﬁs C;ﬁ@@é@kcﬁr Hﬁgecﬁy@fehﬁgccﬁﬂs@&&r QBtfonttR! frogrammable
i ncluding”vol atile menory or non-volatile menory,
consampy alsFteoraes, trdevisiemmhigitsl eelmm yset tep dembbiecloss access point, base
on- ey as. bl e .menpr Wi t or r
sali SRR, T Rl Al R S Bl A e Sl er nub.
gaféﬁ'ﬁy W18 vl Ra&lliRITBRESmbiBHGEh @sredef t war e
onents, prograns, applications, conputer prograns,
[0(HB§ i CBid execippllg camButcE progem prstaetims mayre¢iidrany suitable type
g n € d
of ?(fcf% El?cﬁsds s&ﬂ?% @&ie & m_)%l&id d@’dg ﬂg{gwgt%d cg%eu %%%EY?&%% code, static
codd,l dszﬁarmn aoderrehdi] dfd:shkep The edeguesble ecﬁﬁpmaqﬁogmtxﬁnitmsns may be
plication progran1|nterfaces (API), instruction
lmgléfr@nteé SRYNLINE O & BErde lwmpélﬁeréw@agee SHENSRYTERRS, for

I an
e
1mpl)ean'p1leé usinpenystiiablechigh- lmh Udade et @bjR6oaemtd Wlstulab cornplled

ter- readable st age nedi 70 tor
o P ST g R BT E o updt B or b altys BASRY PEr, Matab
PadcaB tVidlet Bsmctmémb ?M@ﬂguﬁg@%& 8theRY a conputer, cause
the conputer to orm net hods and/ or operations in

[0HO8br dﬁatrwsmhodtnmtsd@ey: bé¢ beplcwntiod uﬁeghgrdwaxeaﬂpme@s,@bftware

clefhgG B4 S S gE: Pt SRR Bt 8 any or
theCax@apldsiab bRSiduBlyasrcatebfg 19t detibe ade satlicbattiuding

enbodi nment s. ExenplarY comput i ng devi ce may i ncl ude,
MIGHOPFASEISOTS) PHFQUAS| DFsuit glamyit (8- gdé(ﬂinélétorsaf%@lt@érﬁpammfs inductors,

ancfj %]cgfo% 1&[3%2 a?etd] cu%t I%g glltgs ?%and 19&1\&1&& d@v@é*%ﬁf&as

one ar a one-wa

rmaagleps, chipt o6; wed/soplegr Exampks Sﬁ@fﬁ@ard eleheats raay 1nclude software
conmputer, a personal comput er (PO, ?skto

CO@Bﬂ%ﬁ?fsergéam%ﬁPI&lkPaE%% B?@Pute%prﬁgliagﬁo Yelicyigiurragramy, system
%gérf’rg@ %é@hﬁl@ 6%1@[55 @eﬁ%ﬁg \A%srtirﬁ soffw ¥Rl md &Var firkfWa¥€ software

ver, ‘a ne server, an |nternet
mosie]ree,aloutuaesy\m’okowm ifomstioas, nimhed.soptpmcmrcs softvedrn irfterfaves,

B kS TR Db et 195 e BRLAFISE: ot coce
codBNchinRhR C&ﬁwe&m& S Bncnky, %@&S%m&a%&yiﬁ%ﬁ”y" combination

consuner el ectronics, progr amTab € consumer
thes¢od c Dictoingryng whbthor an @nboddmgmttlalmplemew@ uging hedwarogements

MAreIess access poj nt base atlon subscri ber
anc?{)r %oftvhare ﬁggleptg néaalbvsa(r:f 1nbacI90réian c an drlubrh eér to\?\g ckors such as

degiRdtchMlpukiondl @ikt SFowdd ll@felsgﬁéa@‘ﬂﬂyranws Stg6sssiddicl€B budget, input
machi ne, or conbination thereof. [00108] The

dafa ¥adet OHHIUE d¥d FEET SIS D HISAWICEN setaus Ppeses Aed othaicdasies or
peﬁ%aﬁ}:‘é g@(mr intsY Qseii&fre& pge, 0g1§éhc ﬂlpqlectngiﬁéﬁ e code,

conpl erprete execut abl e code,
[00Ht18] | cCSome ernbodlrnents may be descrlbed using the expression "coupled” and

"connected" along with their derivatives. These terms are not necessarily intended as
synonyms for each other. For example, some embodiments may be described using the

terms “connected” and/or “coupled” to indicate that two or more elements are in direct
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code, dynam c code, and the like. The executable

conputer programinstructions may be inpl enent ed
waewonsiing to a predefined conputer | anguage, PEFRE82009045471

syntax for instructing a conputer to performa

cer function. The instruc ons y he i,opl enent ed
phn%%i giﬂg PRYFEVHR gieh Q) Féwltmé@létaed HoweVeE, may also

megt@tt?a@ twObt BBEEdem¥its ¥lnot GOARICE EshtaR Vi cabi b@EP rbﬁt ﬁéi! still co-
programm ng | anguage, such as C#, C, C++, Java,
op¢rete|or inbtactawith Pachowher. Vi sual BASI C, assenbly Ianguage

OR8] crib R ot Rl TRl PERE o SE0k G Ftp i to compty with

37 €l ERer8estioP . 72(b9.088hifA b Bbsdfact@htiwil EXRMPhE Seadbr to qulckly
hardware el enents may include any of the exanple

asqsFtani thusdtyremiona t@@@l«f@é disgloswgi &t inewhrersted aid thwltcttré?tandmg that
it v%l'ﬂ(tloltlgé P&d% (fﬁt?@'feq %ﬁ;ﬁﬁ{ tﬁ sccdg)e %&J 'n{eﬁnm orf ﬁté' ctlal :ﬁ?g&cﬁtlon in
capacitors, 1n uc
theafoebgd mgfIsthihed, Det:sntlp@tﬁﬁﬁte;dn Ok BEda thst Vahogs fragadsase grouped
regi sters, sem conductor device, chips, m.crochi

tog@Hteb insgpiggle spwpodinanpfarrihe purapss césstr%%mléla%lg tb&rdéSCé?Sélfﬁe ntHds

rne%ﬁ df@%c%ﬁreﬁg’ﬁsm rb% QRO N I%ﬂe& hAH®ntion that the claimed
app I catl ons, conpu er rograns, I catl on prograns,

embyd;ttmmtsmeqxgre&nm;e fostotes tlenpro gxpmssly epigrdanicach dyimi. e]Rmther as

twar e sof t war e
Qo el Bt vative G SR iR iss TS TR tureast o
sm?l%fcﬁ%%s%d eRbEAIhRAESThRRRE THRWIANCIRRU @ RehY RIcbARBRcd into the

i nstructi on set S, corrput | ng code corrput er
Detrolge Desartioneyith nech cl@lamjmdemg @md@owe gsre mt@ratwmhgdlment In

val ue or wany combi nat the
el G ke ond ARaRBE A R Wb T Al s gior agtin
equiaglenB bethelresprai v (3l %n@)ﬁfsﬁlgrami 'etztﬁmaﬁt SedpRytivedF. YMofeover,

accordance with any nunber of factors, such as desired

thectermutiast ‘onedonda "&nrdpjbw@rs0| feni) asc uspdancrelylasdghedse and are not
I t t t put dat

i BT B e B el R PO 8o 1o ana ot her

[00d42] gnAbliouga rthiosubpure matorissk baemiScribesl 1deatguegb :fp&blﬁa to

str&c‘égr@[]felgglgels%ﬁ% ?I%G;ﬁ]g)%@;{bl‘:g?(‘éi é&%ﬁggg(ghg}qg(ga%tge t at the subJ ect matter

defifRNARE §Hen @AM mid ﬁbttnlagésﬁarg§ MRk iy 8R-s ]pg—aﬁé CoahBESEr acts

are not cessarily 1 ntended as synonyns for each
desstihed abdver Reﬂﬁ:nph@spesxfmfe&mﬂ@s dndreats desmabedo@ode sordifpdabed as
usi.n the ter con ecﬁ and/or "coupled" to
GX?IW?JIFg @M3 ements are in
dlrectphyS|caI or electrlcal contact with each other.
The term "coupl ed,"” however, may al so nean that two or
nore elements are not in direct contact with each
ot her, but yet still co operate or interact with each
other. [00111] It is enphasized that the Abstract of
the Disclosure is provided to comply with 37 CF. R
Section 1.72(b), requiring an abstract that will allow
the reader to quickly ascertain the nature of the
technical disclosure. It is submtted with the
under st andi ng t hat
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it will not be used to interpret or limt the scope or

meani ng of the clains. In addition, in the foregoing
w@ea0ai15sa07 Descri ption, it can be seen that varP@UES2009/045471

features are grouped together in a single enbodi nent

for the purpose of streanl|nj the disclosure. This

nmet hod of disclosure is n§h£¥ﬂ&§e interpreted as

reflecting an intention that the claimed enbodi nents

require nore features than are expressly recited in
1. each wrthodh corgrismg; as the foll ovvi ng cI ai rrs refl ect,

inventivg ?ﬁQ;eCt gaégﬁé %ie%.%@ ess ; S sent by a

f eal UFRAEP T ETASH7R 1 Weiesdkd ﬁ%%%f’PPﬂ% Pg Oﬁn‘t’jl& PR M >Y
serk/& (100Y 18Gn GlcHives( 120 Efob Stokpy; | ncor porated into the

Detai |'ed Description, with each claimstanding on its

own CHESHIZGHHE @eéeﬁ@wﬁme%ﬁagelfﬁrlteﬁ@malmé@nded cl ai s,

t he C e

ol i AR A dpufiich Yl e BERUEER AR I
cMegnnpnbﬁbﬁ@en&mﬁgewmeeammﬂmnbﬁsp@ct|ver NMor eover ,

the ternms "first d," "third," and so forth,

ar e C%féfal%@wwaethpra@e F@SS%ﬁ dendrfeony the Siemeélés)dtea agcgjive is stored

RS AR e bR BRR PR oA ThEOTRAER Soccr e

i n | anguage specific to structural features and/ or

dol acts, it .i.s to be understoad that the
2. qubj e e BB huabritig FecR ey QlRdy e S
coM&PBRGEAE td ¥ joutdll t&@Rriisent tiehs REGEl tbthd SBRiVEES Or acts
descri bed %ove ther, 'the specific features and
acts described above are dlsclosed as exanple forms of

inp weni
3 ?eﬁﬁ"goragorft eCija rﬁl&. %m%"%%% 155“1%% §‘§8&@E‘%%“°6feq?e@é Eierieg
comlﬁamqnﬂmgnérpﬁamrm@mgﬁeMdlﬁga@ememnaténcylo) to
an archive (140) for storage; categorizing (620) the
recei ved nessage for reconciliation; issuing (630) a

4, d el lTYl? %ﬂ?o%rgﬁ iRt lggg?ﬁgﬁh% c&tQ%Jrl}&é‘?ﬁg m%&gg & 8% fjécglgclled

to categori zation ssa recon
based dnwonmorating ifeAAd)s. whet her t he nessage sent fron1the
server to the archive is stored at the archive based
on a response to the delivery confirmation query. 2.

5. TheT‘H‘@hﬁ%doJf HhiR ANwherd PRI ME{ASES 1?11‘?& e SPRMOrObf a time

a journal report corresponding to a jour report
inte@alt copsespdndingeto V@endyassdugated with vie arGhivd hgimetntadalofhen a copy

of fs puaic s OE B PR TAS ReiePif o GRE ol Biel e

]fgﬂwag@mQ@mgﬁsexpected | atency. 4. The nethod of claim
1, conprising categorizing the nessage to be
reconci |l ed based on one nore tine intervals.

6. The method of claim 1, comprising categorizing the message to be reconciled

based on receiving a negative response to the delivery confirmation query.

7. The method of claim 1, comprising issuing a retry query after receiving a negative

response to the delivery confirmation query.

8. The method of claim 7, comprising resubmitting the message to be reconciled to

the archive after receiving a negative response to the retry query.
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5. The nethod of claim4, wherein the tine intervals
conprise one or nore of a tine interval correspondi ng

w0 oobassanty associ ated with the archive, a ti nRCT/US2009/045471
i nterval when a copy of the nmessage to be reconcil ed
is available in a |local cache, and a tinme interval for
resol ving delay issues. 6. The nethod of claim1,

9. COMPhLE SR dCHBHRM I, 2bAgrilile message to be reconciled
based on receiving a negative response to the delivery
conftorinatheonesyegs tp beTeconhidedrenthod of clai m 1,

conprising issuin retry.qguery after receiving a
negarclae heapidiias tp Be roraneiise st yroeisiite ¢ RATNGCeBg o the
delBvery BénflrR{aliosl q@rycl ai m 7, conprising resubnmitting the
nmessage to be reconciled to the archive after
recei ving a negative response to the retry query. 9.
The 0 . aim : .S NG OF S
107§ B PR Bl CxdmaIRER I hERe RLREL AR Ry IR RRAF o he
archéednatdoedhnat teth aeceserviogpdtquoki tive response to the
delivery confirmation query. 10. The nethod of claim
1, conprising issuing the delivery confirmation query

1110 Whe, e ??_ﬁﬁﬁr'&nélH%QMPgl@ B¢ CotfthiPr-faltifle SBFk Hedium containing

protocol . rticle conprising a nachine or

. comput er -readabl e st orage nedi um.cont ai pi.n
insfr RO bt BN et Rkt P e e iR K agthgd qfgny one of
i mpl enent the nethod of any one of clainms 1to 10. 12.
clajgs hhit-at us, conprising: a message receiving
conponent (332) to receive a copy of a journal report
froma journaling agent (125), the copy of the journa
1prep rtacopprigin .8 ressage to be reconcil ed
cor sﬁ@ﬁ ﬂﬁg glﬁ%ssage sent by the journaling
ageatmdsagdfe@iviiig Yempdita) (3B0Y tosteingecopy dfatie@anl &g from a
~ conponent 53342 to categorize the received nessage for
jowgdpgeigentdd 2 onthe zapy af Hadeunalerirhepram Hteemessega3®)ba o

[ i yer -
rech 4D Bt S ERA B Rtydite bR, Bt 40) for
stotdb@) to the archive is stored at the archive.13. The

apparatus .qof claim12 onprising: a query response

r ec &iCHCAY 1 BHPYRRATCNY @é%} torcgiegaties he repehEs prrsascter t he
recdRLiliNGSY aff@nfirmation query fromthe archive, wherein

the query 1ssuing conponent issues a retry query after

r eceiquenygssainpegatponentr(d3manssut o delneryedrfireration query to the

onfirmatiaon query: and o
arc%we for determining whetHer ale message sent from a server (110) to the archive is

stored at the archive.
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a renedi ati on conponent (342) to resubmt the nmessage

to be reconciled to the archive after receiving a
woe@atlssie’ response to the retry query. 14. ThePCT/US2009/045471

apparatus of claim 12, wherein apparatus conprises the

j ou aliqﬁ ageFHf.l The apparatus of claim12,
Bher FAPR YUGRY 1918 - CORPIPHRE i on query conprises a
veb , 3RENI e &MY eiving component (338) to receive a response to the delivery
confirmation query from the archive, wherein the query issuing component issues a retry
query after receiving a negative response to the delivery confirmation query; and
a remediation component (342) to resubmit the message to be reconciled to the

archive after receiving a negative response to the retry query.
14.  The apparatus of claim 12, wherein apparatus comprises the journaling agent.

15.  The apparatus of claim 12, wherein the delivery confirmation query comprises a

web service query.
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