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devi ces. Background [0002] Increasingly, nobile
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B—Mi on conmuni cati on, processing, and display. An
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distmicottiioemwoiesstaddnetworks. In turn, a transport protocol typically employs a

network protocol to facilitate message transfer over a network between communicating
processes. At the lowest layers, messages can be logically and physically transformed,
and transported as electromagnetic or electro-optic signals through the networking
media.

[0003] Numerous communication protocols exist, with some protocols being well suited
for use with inter-networked communicating processes. For example, a full-duplex
protocol can be advantageous because it permits essentially concurrent communication

between connected hosts. Another protocol distinction may lie in whether a protocol is



protocols typically invest responsibility
for.communication integrity, security, and fl ow
woriwagemsesit i n the conmuni cati ng hosts, and noPCT/IS2004/028684
intermedi ate conputers or royters. Neverthel ess, such
protocol s can be di srupted by delays or interruptions
in one of the internediate |inks or routers, which
cOR¥IREH-ofiBRed qBhdto-dil)| BP'OUBectiBRIMSY 188131e8d). t N8 an end-to-end
communi cation system routers often use connectionless
PHYEOGRr 18 |caneqctipg oeisryl, sor \Widitdetipral wéagicab aetnnagiona depically is
' ' t f pthers.. enegal, a .
LA AL o BETRERNER Setslln B lBnip! o882 AR oBimection-
otiented eroto@latypivatie Snvebtn@eesibeiy Ifyr. édnamaRicitic@dintegrity, security,
qiﬁsages may be forced to contend for the use of
ap¢ i mranagep et i thecomnpuycating hpgsaad nehingnigrmedige computers or

ri i i. .
RN o RASE 8 DRARSIIT 16 Ry B, 5ol i on
of thesnteimerhate linky er ropters; edsdscomuctithaboss) B phproas fabstness of
or a transport-|ayer process, typically would sume
R, SR, 5yl aBp RGP besc mpectaliss depvorf-Upat protocols,
vaMidh EMRRD BadheARbdabe, Obr dAR it MRPEndeRell rcﬁ“&tﬁ%ﬁs' BNgeneral, a

of, the segnents, or nessages, conveyed by t
stataiase drotopelesfierp mot ensblo-enfl OmestheeA delivene @uimntees. i dndapendently
: ibed as, "reliable" if it.includes
SRR TR ol BE R P SRl ot D B oy
atenfoarodedhirquph tHe meeldrk. OThdseandssuplel Ynayali@iwk a8 the destination host

communi cation state, such as a nessage delivery.
depagadafynlicated i of prden ok Aot all g d i highegfayarrocespes, such as an

' ' ' . t i .as.
PO R BRI BrocRls, Moy AR A SbliBly o0
coeaitlyedcdive, reorden eepajiy atlowelledgenessdpioes; and iréquastad-transmission

know edﬁgerrent rot ocol s, ea}clzh conmuni cat i ng Post,
o HEMEER: SrfpesstEcsapEey= by i cAnRTioRlese ppigheL
(60031 ANEdrin@eti FESRAGRSprbRIco PRRS IHR! Rsérfvell! RNEBBRIAR it includes a
until the corresponding receiving endpoi nt ACKs tﬁe
mgahanisy barwhiels senger antheeaeivereexchangei informatidm cliveettigesindirectly,
eceipt. the sender, may.rel ease the nory | pcatjons
A i co iR REY e Wehpiud el EBUT ¢ Genpplipdprmed an
"gukkowisi SEtHEE BF ACK,BE meelEisvefhay i@ 1IN Girtgy 6MNERRIidles, such
may retransmt nessages begi nning at t.hentp0| nt of the
ay gdfprpaticdaiespaope, tprrony el infsmation degitednfor angiven piogocol. In
! . h .
s REE AR R o BB bRt ekl BRI RAEhe host, whether ctien
or ;nrversmay detam aﬁﬁb@/b (ﬁftmélsm(uﬁddvmehsaﬁs Gfbﬁpﬁ?ﬁblééﬁb—@aﬂshﬁdsion until
that either, or .bot ost tenporarily becane .
(RS FOFRFRPDE "B YRGB AR B8 GREIFIGT Bissshge.s Daiee dhe recipient
adMnBGERIBEH redefft S 1ECEbndaN thaly” ANSER b theMord 1BEMBHs lih Which the
Thi's risk may be grounded’in numerous soulrces, for
retsingthtapies dre stredt ¥ mataper adfomlesigamentcis moti nécepved,oths ,sending

-HGATY bt s Bt MBI P Ak m
tyital | e ITREHRESS mdlmafﬂles%aga PHag’ b8! BiRmated? r»?ﬁp CRLER host

used _on the Internet is the Transm ssion Control
accumulating copies of sent messages until corresponding ACKs are received. There

may be a risk that either, or both, host may temporarily become overwhelmed by the
number of segments being stored, processed, received, and transmitted at a given time.

This risk may be grounded in numerous sources, for example, the bursty nature of



Protocol /I nternet Protocol (TCP/I1P) protocol suite.
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the IP address can be associated with the host, and the TCP port number can be

associated with a particular communication finction of the particular process invoking
the host transport process. By directing messages through a specific local host socket to

a specific remote socket, a local host may be capable of communicating across a
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nore transmt buffers and receive buffers. An
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leading to exhaustion of the available communication memory space. With the memory
space exhausted, the process may be unable to complete an in-progress BUFFER
WRITE while, at the same time, it awaits the completion of the BUFFER WRITE to

perform a BUFFER READ operation. Also, a mobile device process may execute a
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locations not denominated as committed memory may be denominated as free memory.

[0011] Methods include receiving a received message from a remote host; determining
whether a local host communication buffer is in a predetermined buffer state; and, if the
communication buffer is not in the predetermined buffer state, to routinely process
received messages and receive additional messages from the remote host. However, if

the communication buffer is in the predetermined buffer state, then designating the
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Thedfifet hasch predetermined number of memory locations consisting of free memory

and committed memory. A message transmitted from the mobile communication device
to a recipient across a communication network may be stored in a selected free memory
location, as a transmitted message copy. A transmitted message copy includes therein a
corresponding transmitted message identifier. The memory controller can discern from

the transmitted message identifier whether to denominate the selected free memory
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TCP segment can be an Acknowledgement Number (ACKNUM) having a defined

relationship with a selected transmitted message copy. If the memory controller

determines that the communication buffer is in a predetermined buffer state, the
received message identifier may be designated as a release identifier. The transmitted

message identifiers may be defined over a numerical sequence. A release identifier may
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buf fer manager in the context of a communication

system [0019] FIG 2A is a sinplified schematic bl ock

di agram of anot her enbodi nent of a
BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The present invention will be more fully understood from the following detailed
description of the embodiments thereof, taken together with the following drawings,
wherein:

[0018] FIG. 1 is a simplified schematic block diagram illustrating an embodiment of a

communication buffer manager in the context of a communication system;



communi cation buffer manager; [0020] FIG 2B is a

sinplified schematic bl ock diagram of still another
werodesesmt of a communi cati on buffer manager ; PEIUS2004/028684

[0021] FIG 3 is a sinplified flow di agram

illustrating an enbodi nent of a differentia

processi ng nmenory nanagenent process, according to the
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: r.ol: es.
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including, without limtation, data franes, packets,

1data r ans., imted streans, administrative
resp 'gigggﬁéiggﬁnunication control data. Contro
nessages may be in the formof positive or negative

[HR2RhoMuser Berels 8 messagesay) pelan escmplegueae ynittepsfomed during a
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e Rk EDE iERBSieh e SRl pietindi g Ve Rty bé Tortied of one
obuidre raamy uhits, fihxlading s M6t bintativdr dAP | fmeR! packets, datagrams,
conpi nation thereof. A fixed value may be a Single
delemited stegappst ygsmiaistaiiveitespenses and cempatmieation control data. Control
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requests, replies, and the like. The term message also can comprehend communicated

responses or communication control data, including, for example, an acknowledgement
(ACK), an ACK sequence number (or ACKNUM), and the like.

[0024] In general, a memory buffer, or simply, a buffer, can be apportioned from one or
more memory blocks. Each memory block can be apportioned, in turn, from one or
more unit memory locations. The number of unit memory locations constituting a

memory block, as well as the number of memory blocks constituting a memory buffer
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it hi t
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reﬁﬁisi(f:&%}s ﬁ&w@&@&rﬁm&ﬂ@%ﬁ; AN Rls%hﬁ'bctgﬁ% ?é‘%e"g%ldtfonumtted" as

ure, nenor genent
applied herein to memory entities, including memory locations, buffers, and devices,

respectively designate the memory entity as being in a state substantially corresponding
to one of a "write-enable" state and "write-inhibit" state. A memory entity designated
write-enabled may allow new data to be stored. In write-inhibited memory, new data
storage is temporarily prevented. It is desirable that a communication buffer consist of

free memory and committed memory.
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handset, personal digital assistant, or other conpact

1 maynPefarmo phypesal segnalyand Hogiayl wessagenirapsiormationisn ey desired,

T I il i nage 2
ot R, 168, O, MRS, TR PR 183 BB B8Pt dlpd o
heterd g BREeMrCEtwdA) withl cfohstitgént MMvébl o bbﬂi@nﬁ arludéng, Wi‘iﬂhgﬁtalgﬁﬂation,
into nobile termnal 14, it _also may be contenplated, .
le‘ﬁ‘étfs“ﬂﬁ&i‘g%et}?{@rkénp"éﬁ?ﬂwt@é‘bg?t&f’éksf AsheavIangs s Gempapations

therkdst, Pottibss StHRWorAN 0B iz lirilclum rﬂ%ﬁ‘et%%tcg% &%ﬁﬂln g’v&g;nsalch as

or may I ncorporate, nobile transcel ver 116;
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cRRbhEA Lﬁﬁ)s%xﬁfz“&léd“&a& Wse mobile station manager (MM) 112 to facilitate
communication between mobile terminal 114 and REMHOST 110. Although MM 112

often can be integrated into mobile terminal 114, it also may be contemplated that MM

112 be an entity separate from mobile terminal 114, as is shown in FIG. 1. MM 112
may be coupled to, or may incorporate, mobile transceiver (XCVR) 116; and may
facilitate communication between XCVR 116 and communication process 120, or an
associated interface, or service module, such as a TCP process. MM 112 can include

one or more communication buffers, such as communication buffer 118. Process 120
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t ransm tted ness egee copy, can be_stored in selected
O FBARS LY (O gfser H@F’fcélrmil?SrYfC}eé@eﬁ‘éWP?/u efnd

[(ﬂgﬂ‘)@h@@fn%%éééaéé% refei G Hbint ff fﬁ?ﬁ?{)ecmpﬁg _&rfedlzﬁ process

acknowl"edgenent” As communi cat 1 ons t
1%01&@&%@@%&&@ lﬂﬁmfmmcampﬂd;en agspouse tofa proeess BIAFFER IWRITE

ot R RAPSFE oy SR POy 124 Griabn, FERHE (MR 404 by

iRt @UI ZN1 BY cBBEBAMMS with message transmission from LHOST 102 to
REMHOST 110, a transmitted message copy can be stored in selected memory location

in buffer 128 free memory, and denominated to be in committed memory, pending
acknowledgement. As communications between LHOST 102 and REMHOST 110

continue, the amount of free memory in transmit buffer 128, relative to the amount of



received from process 120 and transm tted nessage
copi es sent to REVHOST 110. [0032] Were a nessage

w0 p@ba2iBes a payl oad and a header, the header tBQI/US1004028684
contai ns a correspondi ng nesppge identifier. A nessage
identifier, corresponding to a particul ar nessage
being transmtted from sender host to recipient host,
cORMIBR! IndrRSHORNSS Vagl cntailies)efdr Chahlple, 26RAt 88gbifs messages
provi de a nechani sm by which the reci pi ent host may
recstvied diomyprogessilge and wansidited megsage copigsisant/ip KIPGHOST 110.

[ f I t t m,ssi on, Q he . .
(O6EF WPherS s AR RS s dost 23 P A o8 et Frmigsly contains
alerregedding medstagetiientifier. MAreessagecidentites a@@rekstaidiigl to @ particular
can be used to describe a_response indicant by which a
T)ESR3EH; ReAS W@gfm%tsa feantsendert hest rte gepiptent fhosfe |raast bel 2 response
. . . | r ] |
Tl e 80 B RO ook i by i el B st may
chosttly reoeive; ieaaer, mepaiy eckmwledgrarkeipttof, iand trequestsgeansmission

f.l.ow ma e established be en, a first host as . a .
obft ot of Biapokess BERFHGE s pdiosh Ahp e, he term
rSRERA qné@?feam%nﬁﬁ&%aﬁl BOusERYtoPEsEF8AR bt RREWREBY which a
the second host as a sender host, and the first hos¥

repipignthest qeh eanlitm the receiptiof e¢ledtechmessegesrfinm dheet Sendes hostt

v ar to i.nclude adm nistrative
(G538, B RRSRRG RP SO Bebath osRE P s hibd Hiajen pgtween hosts
combrunivatih® overy nkiokklde\ fird)asdssdde il mefshe astilished between a
identifier, error detection indicia, and a nessa

e
firgdnetispiasender hegnindrasteceiyd kostatie fesiniond hags éa@e@oncg message flow
alRb 3 %tabﬁkﬁ‘ela ’tﬁ-:ﬁwvieﬁ%@ sééﬁh(? ﬁos? 98 h 5E¥fer host, and. the first host as a

ackn edgenent techni ques, e nessage Gent T ers
recsedi bdsed Bbt faciditate seameurfidationsyaly hay ibedadsadtageowdnto include
I,ncr.easin unmeri cal sequenc A header .may jncl yde .
BHTRTCA T ROHTSAR 1 & FIesiahe IPrempNaF AOBHTISTaIve Shiomppion may

RSP Gfoki Y€ JHBRIAGL pbid GBEAtHeR! errdd d&EctRBIMRRNa, 18" a message
exanpl e, can consist of a data payl oad and a header.

identifier. r Insyoutst teliebleresd-togendamkssogd prdtreotsn sudh GKhosealsing positive
SS identifi.er representative.of the. uenti a
oGRSt SR ety BRUREST Q0T ol Vil aiffessose flow
midyObe "BeR! GRl e dnéeSsime kivWriRslo @BRhcd)UAD§cader may include
(ACKMIM,. An_ACKNUM i ndex val ue may be called ACKN
comaiupicpiieny afministrafys, infyrenatien.i ffgr erppipleal Ry respective message
: ERal ity es, i el at.l.o f
LA 1o NEEBRCRy LA PR S BB  er
Foe g nespeative Thessageaackmosgladgeni ahe (A CK)),ef messggd &lentifier representative

representative of the Ordinality assoc¢jated with
o %F@@elz{eimmﬂoarﬂf B Trmgr o ragt Tl BOBPERETeY Tay be
cHRRISRE Scl&iomédkeﬁleﬁﬁﬁﬁﬁ%? (Ak RNERYUARCEC KINU Mﬁﬁ&é}?‘{/alueamay be
espond to a

transnmtted nessage identifier nmay corr
cahteslsAGEKNUMnerdinatitydorf sionply cbdiénalitio s Typioalty dndinality increases in

ost.. Simlarly, .a received nessaqge, identifier
QG R el of St VBL o AR HEFL ratsStsy Ty sequence
Thes | Pmeagh addntifieOMay be representative of the Ordinality associated with a

message ACKNUM, and be indicative of the position of a message within a message
flow sequence. In general, a transmitted message identifier may correspond to a
message transmitted from sender host to recipient host. Similarly, a received message
identifier may correspond to messages successfully received by the recipient host from

the sender host. In bidirectional message flows, a range of values, or sequence, for an



the sender host. In bidirectional nmessage flows, a
range of val ues, or sequence, for anACKNUMin a first
worewsays9g | ow, for exanple, fromlocal host toPCEDB1004/028684
host, generally can be differgent fromthe ACKNUM
sequence used for the second nessage flow, for
exanpl e, fromrenote host to local host. [0034] A
Pg%ﬁﬂ@_l\/]{ host finstymesypge flow, tfoars Mnblet drofie 36620 Ehgst to remote host,
identifi manage nes e_transm ssion and storage.
2N ey ARG i e AGRATNS Seduarer fgedt o bemiacpad message
flO%S FR@REmp G rERYteistth 9 @Pn&Yy. the |ocal host, but
not yet ackhow edged as received by the recipient
[¥{1341 A sendeschost may ehpday artrgnsnsitedantessaps idehtifer 0BESAYE message
haentd: Ll er st o naenag ssa reception and toQ process .
recelgéi}(ge% 44 %fxa&e'r e?.‘lﬁe‘ﬁ?ﬁ%&& Ys 8¢ ngsgd |9 1dgntify  transmitted

ntessagesyimthiOmaP b6 8@ed KEmE Iddahosk Cou A %Elﬁlo@vléd%%g%y feived

message .identifier, which may be included 1 n an
by b yecinientfeost e dd sgciniensthost mayhese ACKansamittyd naessage identifier to
ol ] recei ved ssage
e e YeSepBR ol bl Tl YR P SEREHR: host also may use
a Sabeeitfoé messups Sdapéfier efofraglateVLEbcBR 6 8@8sakdl @ntifibe which may

[ O di it f ACKNUM R by th
TR 5y LR i Ao b M o Lhe
indRAges rBR¥ed hRsdaPdliiainke fe%?n%elﬁtgﬁvé' Gf' ! %50%%?6?‘% Sibsgquent

requests the sender host res ransm ssi on
mggsege.a  Fbssergeivhdvinagsagh dd@tifien ainay yboTAGKNIMaR. Ordinality of

Gt by.replying to the sender. host with an ACK
ARy oy e BTG HhC8G VHEHERPY 6] infavA RS, Bihe sender host,
isQudicairtd that @le ACHMAYIHZst FdiBedt€ ‘ﬁieo!s,e%ﬁér H&Sttreﬁﬁ’ﬁ%ﬁﬁﬂ%ﬁssion to

recei pt of transmtted nessages with a receive
TSRERS Wi 4 messegrhaving thaOrdigality oOAGKNUMy lofplicitlys by heplying to

e ecei ved nessage j.dentifier VR
B TGOk atyd EREL ST ESR08 LB AL S
oft AGKMIMire dheesiiige hode Rbifirngy ﬁec@%’c RIF &MInOMBIM messages with a
transmtted. neiffﬁ? es, as well as be associ ated Wlt%]

TeeR i iaesspes g EiAr: v g AnQuldnaditywi loss thery AGENITMr e Thingfore, a
SeivRN G u |1 ] n . [,0035].1n a .
recénrruni csséﬁg?ngdeﬁostr, h{&?aﬂ@% ? }Ag%ﬂ%rrgggeg%lé)ghﬁgywk rsFRopding
tranﬁmattl edr Tmssafge i&e:rftﬂigrs pf ipmesvicbtmhamﬁgaﬁitﬁd ﬁlg@agdﬂ 951l as be

imlarly, recei.yve ssages may be stored in_ a
oot i P S RrTIIER A0reracte U BRY DB esPd DB ssader, but
avRitReREecw R gaer@Ppl | cation. The distinction between

transmt and receive buffer may be flexible and,

003 iIngr sommyRicetrg hesty ghuemittpd mesdage$ roynbrisiorat ipBastransmit
e e fir r.s e. dwi.ndl e to near .
o b8 oG T B R0uRP SRR, AR Beshesk Ty broored in &
reqeivactasfoe dftoy being endived hA6 befokhBeifg 'ﬁﬁﬁkss@.@%z diBplication. The
re-trapsmt stored nessages, beginning with a ngssage

distinglior; Beivsea tieRemIt 28¢ tReaive butfermer dof dexible and, during a high-
& : s HiSH e ntil an A

™ gégr@ g’\gle%iﬁ%gg&;r? gﬁf C\r/c\)/hen aga?}g{s?%] aongyabgeeﬁgeﬁ%'gf% SP%CeﬁPch‘g@dle to

negirexhaestininn e€kyerft dhat @ xesepled, ACK is not processed by a sender host, the

sender host may re-transmit stored messages, beginning with a message that follows the

last message successfully acknowledged. Retransmission may repeat until an ACK is
received and, when a host may be unable to process an incoming ACK, for example,
due to exhausted memory locations, the unreceived ACK may lead to a service time-out,

loss of connection, and degradation in perceived Quality of Service.



due to exhausted nenory | ocations, the unrecei ved ACK
may lead to a service tine-out, |oss of connection,
wa@easdzgeadat i on in perceived Quality of ServiPer/pon86)28684
In the exenplary context of sHOST 102 as sender host
and REMHOST 110 as recipient host, LHOST 102 nay
transmt a series of nessages to REVHOST 110. In
[@R6EIthe cREhPIB; Ednddis BF SSICBT 10EsSaAa6 [Wdt 84 REMHOST 110 as
REMHOST 110 may be stored in LHOST transmt buffer
regipgent hggt, & 802 gy tepsE gnisries of mgsweesioRENEIQSEd40. In
; ana] ‘ . > ; '
oI D5 AR AL SRR A0S L5 oo sore i
LBOSThiadnsinyt wiffer 38, fohatanATKNSNIAR se@uicgisi S@cmﬁsagﬁ%ages may
may .be transmitted fromtrapsceiver 116, across the U
bF BT bapgniies Mesaaee, iRl rj-’rfelé]&eéﬁf%o&ﬂil Pasigr example,

h&RRETHD Or&LAIRY oA A% ACKRRAGQE mgﬁﬁi%mt%%agaés Nﬁ?@%& %smitted

can be commuhi cat ed across net wor K )
froter toangbeitdBR 16 padress thO b, iREMRIGSD NISD Ivdyusnga prashlected wireless

BRI o B Y era 3o fed R MBR DA 47 o comaupigeieg scross
nétReflt YESt0REFAIDST 111 &NEFukh MSIPYoutédGD6. JORMHORT U Ry store
a nessage with a transmtted nessage identifier havin

ther grcpiapd tessagaselis redeie AOUIBR ofREWHDSTCation rhaffer 132, If

R 10 ol Bl ey 5 TR ARG b OST 102, itygine o
mRssage ewitk da measagied deedside éde;dﬂiﬁ%f Nighvaig @rd%ﬂaﬁtyi tof Gss than
R.. RE T 110 may confjrmrecei pt of nessages
ARV SRENMATY, 109" e 2ackRan HEKNOR TLcipls o Tadesages by
trifsAH B ﬁ%&?ﬁg%gfpgf’lé m?’?%‘a}raﬁrﬁhﬁii $3 206K ! PWeceived message

sequence, W transhi tted nessage
idegtefi¢ri Haivimg anaWnidinglignofOA GKMNLIME yRBMEXOKNUM RiayAbhBm receipt of

bei ng communi cat.ed across n 08 from REVHOST
meSoRe R DG o7 i Ty SCRTROMRet 3ol 9ISt havispaven
mleSABS H 4 Me SV BEquiehEe, by &hﬁbie@%h%%&ﬁ%f@d%ﬁ%s&%‘ i@éhtifier
the presel ected wi rel ess comuni cation protocol. dio
havaeg: py &lrdinaiity; of AGKIDEIMe.0Aftaarbetng eammimicaed agross getatosk 108

hysi.cal  si =y [ . .
oBIRFEROSELET PR BB N O Ry i
AUKR adwep they UL deterfecd @6 SRS T o REMEOmE biéhelected wireless

substantially concurrently with LHOST 102 transmtting
cofpRuBigEion; proeRoBrdip tseeiver ey iy EMHGRE JQgesangliteed incoming
S

1&8%%&&&%&%&1&@%@9@ iﬁ%ﬁgé}%l?}:@éi%% ﬁ?%sgéess Qg., TCP

ransm ssion in ansm t
sezxenisl e, as TCP segnents. The out goi ng nessages may be

g DT P GlsS Vo Sesieamerpesitivn RAMHRSCoigle Sihpephialy
cdeBrebhtiy W Rh TAEES T Q 0b tedmit®es nkﬁag% foREMIRSST 8¢6.6%n general,

W rel ess conmuni cati on protocol . dio receiver 122 in
messages going from REMHOST 110 to LHOST 102 may be stored prior to

transmission in REMHOST transmit buffer 134, for example, as TCP segments. The

outgoing messages may be transmitted across network 108 and to MSP 104, through
MSP router 106. MSP 104 can transmit the messages over the Uy, interface to LHOST
102, using the preselected wireless communication protocol. Radio receiver 122 in
LMHOST 102 can detect incoming signals and can convert the physical signals into
logical received messages, e.g., TCP segments. Successive messages may be assigned

transmitted message identifiers of increasing Ordinality, for example, having an



LMHOST 102 can detect incom ng signals and can convert
the physical signals into | ogical received nessages,
wWE@2@5/027B8P segnents. Successive nessages nmay bBCT/US2004/028684

assigned transm tted nessagejgdentifiers of increasing
Odinality, for exanple, having anOrdinality of |ess

than ACKNUM L. By including in ACK L received nessage
Oldﬁ‘lﬁhlyf bE£ Mesk ahr) A GRNOM .naBy, t Mclabind GANWK,, aH‘é@@%dl Qessage

- confirmrecei pt. of nessages haV|n O dinalit
<|1 cf haﬁngx@nm@htsagf \MKNEJM 42smby e:q recelpt of

Sy SRR L AN, 8 R e

s #uEi Ul intes §a30 B sﬁquca,l foy exangl€iwitita trRsadgebmetgdRentifier
stored jn recelve ffer 126 until process 120

hayigg au Crdinglity of ¢ wed information. Responsive to
[6038] eRaeIPUEEE R Fi%gg?%&%%bé’ Qtore{gieﬁ &SR l‘ﬁﬁ?erﬁ%%ﬁ gﬁﬁfjﬁrocess

stored in receive can transferre
130 sequests sdlectedinateiviné infatmatian Respensiveaiol apfoeeésdBUEEER READ

PR TRl ARG S4B Aererte,Bollen 146 oan be ransferred to
PERBEI TR bR tRSIatd &8 MBADiVAilabIR SN 86, foM¥xh@pR, ﬁyﬁfo%ﬁe terminal

READ operatlon I s pendi ng, additional nessages al so
gy Afiier 2 Agmmmmory mé»uﬁfomﬁﬁna@dxeu dsneminated as

AR NS Iy I G S o

ee recelve MENDry in receive
niessdghe aRoanayt b® fece Rl fidne REMEIEISTE 1 TR "AsYconifBi¥nications between

Lm.ni.sh,. The_ n er of available free nenory
%@ﬁ% 110, prad b 02 ckputimee. v&h%@@oapbeéé@elrzeﬁlmﬂ@@ry in
r&%fv%%%pgz@rwﬁ%ﬁ@ tﬁé;ﬁQB\%g%Ehoml @qgee&@@%fg\é& O Bfinish.

until an inprogress perati
Tbg n'pmbcmf avgilabls freomeimofy blcatmna raisatmayrbearedinefl fvettere process 120

dl f wh ocC 120 i s, .
R RPN TR SRR MG B Siatpbf JelEives beerG vl an i
pRIghdse BURER SRBIERASHdratidny oI, AL oPbiffer REGINR or buffer

buffer 126 accepting a |arge volunme of nessages
deadlgekiiaay edse foneRENMUOSThen®ocesh 480 ip tronsfesing 20largeyvdieme of

EROR N Rl B5E 1 PF bbb o e 126

aﬁidﬁtlﬁfgch WRgeT tlepe o mdshged trinsffrdd a8 RBMHOSIT 2105 M fso, process

uf fer, 128 accepti ng nessages from Erocess 120, in

13y bsreangiked 4p defsg ReploTamE of BREEERGREABbppryation from buffer

145581 ST RTINS s

Withventsiniebudfeb 028 merepting meesagesnﬁtymtmmﬁé 12(1; anaddiiieato Rfkining

buf f na predeterm ned
BT S N T R T
céiinirhieh R bURIUNE they BEHR & UsiRILMK M e MYddiments herein may

potentially stalled,” operation. In certain
benefib ¢pmenmication bugfeo mamary dnagemestyby mcmntbangl ex:ipn‘edemnmned

blgfrféer dﬁ%{% Va%g ez Al 19 %?etslerflt % Telggs%ps%?ﬁcwrﬁ memory to complete a

erm ned
pending, and potentially stalled, operation. In certain embodiments, a response indicant

—J

may be obtained from a received message identifier, responsive to the predetermined
buffer state. The response indicant may have a defined relationship with
unacknowledged transmitted messages, and may be used to denominate, as free
memory, selected committed memory locations storing a transmitted message copy.

According to the embodiments herein, for example, when a host receives an ACK with



buf fer state. The response indicant may have a defi ned
relati onship with unacknow edged transmtted nessages,
waeasoepdbe used to denom nate, as free nenoryPCT/US2004/028684
sel ected commtted nenory | qgations storing a
transm tted nmessage copy. According to the enbodi nents
herein, for exanple, when a host receives an ACK
aﬁ/\’drﬂiﬁﬁht?f&‘ REKNUMO the RNy &R nkiase d@iﬁﬁnﬁ@d‘ QWAGH; Qocations
conmtted menory |ocations storing sel ected
stpm@gwsthﬁqcb@arﬁﬁs%@g@emgﬂ eopieg s firasaneraeryr yit may bekyndisial to so
d28Rsidis hals &%f h’&%ﬂ&@({lﬁgga AN gre &tﬁ%”&gﬂsﬁn £ message
nessage h av T eepect Ve £ T ansny tt nessag

1dledt€fﬁﬁrlellltlean\®rﬂimaﬁlj' & ldsmhﬁ ACIONUIMeS The Tede IA&KWMocélfhm may
free menory | ocation may agvant ageously be used, for
agygBppausl nge 255(b\{Op €XaRDIEx PE A RV AT oW §Xisting, grasesss @pd buffer

exslaR! dhfé”tg duext féld?éﬁ@&éﬂt@ S@rl‘éﬁ‘él% Qﬁfl%f%%? eﬁiésgﬁk Ymay be

transm tted nessages may |gate
mitegatkgdsi r abl e t hat an enbodi rrent of differential

SRR bectaT bl et PRePEBMImE ¥ GEcfoRgel pigessing memory

cdRRAGE BPMOS f@m)&ﬁ’ d FaRdtioams eﬁ@ﬂ%lteh@ UhérRsr, {)rowde improved
comuni cation buffer 118. The managed menory 1ocations

mﬁn@gemﬁm wdememars tpeations feenstitpidng rcememmecabgnf@rfferlslié The

%ggg rB % %‘t];’o%g am%b @.\ ant%@%l%aeraf%i éecﬁgvfef Suffer 11%8 or

béthc APNICTS1 omEY iopétod Sorﬁﬁlﬂﬁﬁaﬁbiﬁbtﬁmvﬂ 18deed predetermmed buffer
transm tted message C0p| es, relative to ne

 stpi§c &t8-oheaigmory; IpFatipns | comngtied e estets anaﬁm&égerﬁ Happmitted
t u 1 xa
SR Ve ooty ® Shehod, el ARG Ffonsp, o
petdttemmined ndmarly statenint beffermdb®)r DPVEY 130 mal easedne a received
Conveni e , as stated t ACKNUM of the
SRR B beseerl o HoRo R EBLHONE LDt o dotesentoR "aiichy committed
mef@REihY bE G1OREE 206n RN IFN ’sta"téﬂ’a%ovg Qhé AW@M &r th@{%cewed

committed nenory location in buffer 128 in which

messags gt pemespeséag&&:AWN@Msof)aemnsmh@dcmmgq etopy and thus,
nenor n.tran t,buffer .12 nj

oo i BBR bk BifIoRG 9 aRahan Bt PR WhBl BF papmitted

mRBRSAIRPY ORI SBred Vi THe BMnHIAME rdenAGKMIMX€it NBhfifdry 128 (i.e.,
| ess than the ACKNUM Ordinality of the received

corpmyigetioniiffesd 18 persaspendingitogeiifors marcciiangmitiqdamessage copies,

VIBIEbY hic b2 SSRNERPLRL o, G AT RaR OB

reemaecphqessagk] amayebeBelebicR a‘vﬁRId&'ﬁ)rmpeuedhs fitie tneniorya nk id dontemplated

buffer 128_is in ress.. The rele ed .nenor

(0 FE o OB B BAOF B SRAH LG I2BBRG De performed, for
cXHRIPI, YW IRRS BUFPER WRETE rﬁlﬁ%'%ﬁﬁsﬂ\ﬁmﬁﬁfer V43 ifsrlﬁgﬁa@éss. The
buffér 128. Advantageously, by conpleting a BUFF

relfRseEmemeryalocaivns may Hef used, fo8exapmie; de somhpRBtecamemonceredation,
s&cg 8 %rlglgﬁl%ﬁ WRITE, on transmit buffer 128. Advantageously, by completing a

BUFFER WRITE operation on buffer 128, process 120 can proceed to perform a

BUFFER READ operation on receive buffer 126, and to release the memory locations
in receive buffer 126 thereafter.

[0040] FIGS. 2A and 2B further illustrate the principles described with respect to FIG.
1. FIG. 2A illustrates MM 200, similar to MM 112 of LHOST 102 in FIG. 1. MM 200

includes therein a simplified emblematic embodiment of differential processing memory



BUFFER READ operation on receive buffer 126, and to
rel ease the nenory locations in receive buffer 126

wo besezi3ver. [ 0040] FIGS. and 2B further ill usPCHUS20041€28684
princi ples described with regpect to FIG 1. FIG 2A
illustrates MM 200, simlar to MM 112 of LHOST 102 in
FIG 1. MM 200 includes therein a sinplified
cetRAEDPM i SRiilarlef FIGf IR iletiafts NIVPLSE Hld0Gsimilar to MM
menorycontrol ler (DPMC) 210. Simlarly, FIG 2B _
1Y ofs tHEYS 10/ D5 §1Galls 9vigelviinelndeso therein 12 sgnplifigdsymblematic

APl a5, MEond BRI 202 I 20,
te.'.rfnﬂo?al &hlos:tt' IKI:aIi Inetude TfkpeﬁiVeFN/I@%?Qéaé@m;?ggemgtg Hzoglgrml; be one
', ost" can.inc i v '
sipffdp oo Genroseaied tHREMEIQT TR FGin FE3 ha DPRAGALE Sh i 2A and
DPMEEYHGSFIG B iy bk Gvo bf n%ygg%}lge 'irﬂgl’%lnl@htaﬂ&% HMC 130 in
2B may b f ny possible

270 in FIG y be two o
Filapl e issirztly,obsth ofIMOROC &BOMM H(GperfornDésidiredsiopal, Holiduplex

MM 200 and 250 f bj - di t |, full-dupl
fRaRAA0T A cRmeBRie Dol Dot SR e an ki, Bikchy of
cémhAyRAB6h BrR6IL hWie 0R8WENEALOG And rz@bgg l‘ih(ﬁudem'%rz?mobile

one of MM 200 and 250 is included in a nobile wireless
viiglass detl device; gorresnenaidisngCXB/R020855 255 amplogng pradetgrmined
t ] T ' L.QNn_protoc L .
SR S A5 B35 TSR\ 08, 8D, e i
coftf3pomdihg NISPwGot sHowal).s dt iasodiesdesiible thdladn ABponse-type reliable
response-t 0?%[0?{)i abl e _conmunj cat i on &Ot ocol be used,

COBRUBICAHMI f1855e fAUGFRIIPISy AhidE Setorlsy tragsperh arpBkcation
1dyaY Rvel €¥&hve \Ng?’,lerﬁirﬁnﬁéldiowﬁﬁﬁéiné}ﬁ%ﬂ%’é@ nﬁrgﬁ)%gﬁ e 826 %own in

protocol s are own In the teleco ni cati on
ther telecomamumicatior-u®.  As witheFEont, dlxd¢ cafteloBFIGSA2 Arehd 2B is with

is wWith re ct t wel | -known TCP/ I P otocol in )
rigfecd i, feoRveRtowst TR AEpea SRR Parirure Bl § weinory-cohistrzined
nfoBIB MRkl @fiod Qlevice: Al thd AR ¥rafBRd AbdcBB&, relative to

described, relative to FIGS. and 2B, 'can be in the

FEaht %% andb?B \andeon thes@nisxe oMM 08, 258spreaittinge npspoctiesprocess

, FER _READ
T L T T -

irtbingig GoRplliet tenthte hBY-RER VRhalkting @r BUFPBEROWRIEES g@28tion on
out goi ng the renote host. [0041] Turning now to FIG
mepSaZeaP BN Hie remeted9el ¢ r anscei ver (XCVR) 205, DPMC

1004 TEAMPRGAP BPRICE AR, S0 By MfcikBe GATTMALAARY 33, Bemc
2tQramd pravass 2319 doopdratingtoicomnhmscate witk de¢moteihosdndtahawn). MM
nb f I tipns, inclyding transmt, buffer
2Rl T RS0 508 AR g Bt o
eMIrECa SN0 TINAHSy BarSBTPHYFFéroLRL vdfictEmai bk rlﬁ&né'@%hytrdained.

| ocati on. I\/éssages from process 215 can be transimtte
Initgallyh PEMGDIE Mmay denamingte xOWRMROE locktion gs a free memory location.

Messages from process 215 can be transmitted to the remote host using XCVR 205. It is

desirable to store a transmitted message copy of an unacknowledged message, in a free
memory location in buffer 220. For example, the most recent transmitted message copy
may be stored in memory location 226 of transmit buffer 220. DPMC 210 can
denominate the memory location 226 as a committed memory location, temporarily
inhibiting subsequent writing to the memory location, for example, until a response

from the remote host is received. Advantageously, each transmitted message copy in



desirable to store a transmtted nessage copy of an

unacknow edged nessage, in a free nenory location in
whediser73220. For exanpl e, the nost recent tranBOi/USE04/028684

message copy nmy be stored ijg menory |ocation 226 of

transmt buffer 220. DPMC 210 can denom nate the

menory | ocation 226 as a commtted nenory | ocati on,
bREFRR00h bY slofdd iR atddﬂﬁnﬁﬂébﬁ%ﬂﬁ&?thdé’ﬁbﬁ,'aﬁﬂ ch® bt B&ociated with a

menory | ocation, for exanple, uhtil a response from

trasenittedmpssagroistentifiers for exaneple, sAtanamitied SR ACKNGEMh
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defirteld oadih&1ansite. t4 @dine® $6@ @ drded @R hinvhegcal séqueness &l ECP Segment
transmtted TCP ACKMIM [0042] As described relative

ideptifigrQrdinality gpegral jORroRsiBg Aumee fe sompBrmioaton. niorexample, when
o Ao blloben o P, B, R a0l Blen et Shenfifir with the
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a request for sender to transmt e hext nessage
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with ap eEdinglity fese %ﬂ@@@mﬂrﬁh@%ber@?mﬁansm tted message
| .
PR SEVE 20 Corl o BRPTRCki B pERORE o Kl pY AR ot 0 oceive
bliffs2 12 hdnis @¥ALKNUNIt becivel maseagk 2700043 | redeiiRd2issapridentifier
transfer

recei veqd nessage 236 sent by renpt.e host .
thegpin, i thet ffP‘E,ﬁWeﬁf??Ss_g%e idenifie l?aé(s!aezl?qgﬁ{gé_rﬂ@%m%wﬂh the
nﬂf?s%ﬁﬁ&ﬁm%é’s%é@ fHentifers €6&E %ﬂdiﬂg S BRCrdrdRitiddl th&dsage copies stored

therein, and that the recelived nessage 1dentifier have
inecogighitied cheneirp 222 nkhiegponst to 4 pred¢temmsed buffat stabs SHHEC 210 can

identifiers corresponding.to the transntted sage
sl 2 B PSR E LI BB rig- 3951 Mebegt fBebs 4t response
i RAe iRHiRed reldhdeatetifRl.e DINIYR 18 1dsoCabn Blesindiaaied t8 identify
recei ved nessage identifier in a received nessage to

R oa e spited memenncorrpspendiag g aieras| mersetransmitted message
cépggﬂia'\iﬂ&eﬁ‘xess%%e%ﬁ?ergLlsségci%?ﬁ J‘Qﬁi 2 %&9«1% 89 rdlise identi{ier; and
i‘dent| one or nore conm tted menory 0

correspondi ng
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identifiers associated. with the.indicant or rel ease
hergign £41 jUgF ;2 E5eaived deRliie fay lé{g%l ebmest eBY tRFBHipdsmessage
. Lt ; Vesdh : . '
ALY SRR I O P08 v
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associated with.one or nore.tr mited nessages ing ..
ROV e T SRR AT o Ehed Tt o Mentify
tHe@8MnkifteEMEMOANInGAiS1IERARar tPansmitted message copies may be stored.
[0044] In use, DPMC 210 can monitor buffer 220, for example, using commit directory

230 and memory counter 232. If the communication buffer, e.g., transmit buffer 220, is
not in a predetermined buffer state, received message 238 may be routinely processed,
e.g., stored in receive buffer 212. On the other hand, if the communication buffer is in a

predetermined buffer state, received message 238 can be diverted to analysis register



unacknow edged transmitted nessage copies. The
identifiers nmay be used to identify the conmtted
wOoreewsny73vs whi ch particular transmtted nessageCTUR1084028684
may be stored. [0044] In useyq DPMC 210 can nonitor
buf fer 220, for exanple, using conmt directory 230
and nenory counter 232. If the communi cation buffer,
2€0.g A, sultalsio pradetebfrea buffestate Son@t in exednflirgdsRMOMN 106flay be the
buffer state, received massage 238 may he routinely

npseteaislées, mergry 224 bsingleptihpe e gredstobmined memary tagesaid as may
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dentifi M f .
o SERBRROR it 1S Srel iy 5w oo el e iier 244,
whithfdatebe Ao gitdl& alfelinf K DhiMicue dorant@ed By locdieiNe. M ilﬁemory
1%Me synbolically associated with commi t'ted transm

326. ovushitgpslaien canbapied h)éaéqgwaééwhzﬁw@ mapping entity,
msacsagﬁs!l oﬁt18§1§ gsud‘lz}xﬁ@ly \AEPSI?T)U §§1 UITL]? Z%r hals egelg? ul%e release

rel ease | can be a oglca
1denﬁﬁ:er&241h)ﬁ‘5g £ 3ICPc AOKNUR sepientey nhifb@] (MRexn@mdl), and output to

nenory. . .« 4e e .
comrrr?i)t glrectory 230 a signal indicative of the physical address of the identified

committed memory location 226. Commit directory 230 can denominate memory
location 226, now acknowledged, as free memory 224, in response to a state signal from
TLB 234,



| ocati on 226. Such translation can be provided by a
| ogi cal -to-physical mapping entity, such as

W e@smavs on | ook- asi de buffer (TLB) 234. TLB PGHUSHN4/028684
receive the release identifigr 244, e.g., TCP ACKNUM
sequence nunber, (XAC UM -1), output to commt
directory 230 a signal indicative of the physical
[0048] ess indicitbd atbeat iof iregponanmivdrh €theeBMOY hesEthAN implicitly

21819 (%q t directory 230 can denom nate nenory
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i ndi cat ed ove, sp onse romtne rennte
airpgsfivedi mES}a@:idnmwﬁafdgé whmh thes eidefined refatoastiip svithothe respective

e DA TSROBE 550k, L L § conmived

ety \egd, NasS
i dentifier 242%\/\%;%%?%318 h{?%ggfcggae%?gl@%&?guﬁlﬁﬁﬂ%% memory

leggtonse §bé€tl¢m@}’th1@ﬂks¢ﬁ qmmmmé@myuzaéntﬁms,aekeaw identifier 244

tted e in ¢ tte
T Vi R A R A
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commtted nenory 222. Thus, release identifier 244 can

Itbl@a3§§§ &@Fla%b&jtww fnite %an}é%q( suglhas FeMe2df to coordinate the
%ﬂéd{,fﬁp %(pan cause commt directory 230 to
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enom nat e ock of conmmitted nmenory as a bl ock of
[0048¢ ImEi@r 3B, MM 1259 dae 1dcﬂsder BBPMC 260 uaé camhiunida€ion baffer 254.

chi ne su%‘hh as FSM 248, .to coordi nate the operatl on
AP SR T0 Y Py ROIEISRBE PRACOTGREGTIPR AsE 25veay be
st%ﬁ@al@rtﬂ dSRAERIE Qﬁéc‘ﬁfédbé‘sf h&litate by DENANLGY %Oéﬁg%ﬁgﬁ Dtfer 254

menory space di'sposed in connunlcatlon buffer
nisE bs';tra@m@ta'moylsmﬁm@i/ melativsatol aypradd:tcxmaneﬂnumberfcﬁandmamﬂmuons

h buffe
DRGIEASD 50 Sr <Qh ARk R e Ben i ALK oSO b dosmestge one or
nike BEARS, ubloead @ﬂﬁ;mlﬂﬁﬂférszma%c bePaeO L@ HIs6 Gart Be adapted to
i npl ement d- ACK operations with respect to one or nore

PEyideanemony asnagement fox tansmit busfers %‘i 21566,8@-1121516&3’ PIDAREmemory

eI SR T AR S b B AR W SRS B, pypamic

nreanay dicatios echniqes atowell Ba®iny & ﬂhaﬁf-tar s 258a-258c, as
[(ﬁﬁgi Lgeqls }St%&ﬁl‘»?g%]aq %ﬁgtga %@Mﬁpﬁ%% olrcﬁ)lg:%te I’cr(a)tgsngu(te %ﬂfr%erg l5(5§ga-256c
aid 8hé %9'&%6%&&9@%@&6@%5&5§@ g HeN810hted R ith fixed sizes and

transmt buffers 256a-256¢c, an € Oor nore recei
b@mdﬂmss Pg8ealBs®0¢ buffyr par Y albwated dpenilddal host RCEs scmst Fixed

und [ies icall one air, i s
siE RPN Sl 1B it fescPEh AT SO, b may b pplectable,
aIiID uad dk i wsitivhyd RehétNinf riink@lt VAR UL £reRiVOos@igd, Also in
may be sel ectabl e, and can be |1003|t| oned either in
i

Stau‘taﬂléﬁ?élﬁﬁte%@ﬁm@m SIPNIG 240 meayessteblishuthe emmbet efmemery locations
that may be allocated, for example, prior to the execution of process 255, or the memory

configuration may be established, for example, during the design process. In contrast,
with dynamically-allocated memory space, memory locations can allocated for selected
transmit buffers 256a-256c, receive buffers 258a-258¢, or some combination thereof,
Allocation may be performed before or after the execution of process 255 commences.
Conveniently, DPMC 260 may be configured to allocate memory space at the start of a

communication, e.g., in cooperation with an application or upper-layer service process.



statically-allocated nenory, DPMC 260 may establish
the nunber of nenory |ocations that may be all ocated,
wo enosexaopl e, prior to the execution of procesBCRES20040028684
the nmenory configuration mayobe established, for
exanpl e, during the design process. In contrast, with
dynam cal |l y-al | ocated nenory space, nenory | ocations
DPMIC b b0 Gioe thaly OprovRieC&d Hehbld dRERE tsideslf i@l BodilaAes Weing the
recei ve buffers 258a-258c, or sone conbination
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rdcbiveShfdr 288aa feroaxmmple aduriiig, a @efiod WherC aofiiatdetiands exceed
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executing a high-bandwdth transm ssion process.
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tragshiic indtrddy Wichthors| fnsRarhplb by @hpldhiag one bt fiofe conshRdeHeMories.
state, while another socket.  of process 255, associ ated

DM 260 apshemployttraasmstmommis dgagesy 267 o WeutyHasierynlocations
i-catjon . h t t ] i

“BRNEBEE" (ol IS, RoRS ! asep ol vl rBbicbcdged
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129 HEIdenéthin® el Q5| 185 exANPE; c4BhiTBY r38RE Menldr R R Midns, free receive
commt directory 262 to'identify nmenory | ocations

meprore $gsetidis, @r tsome reambiriatipr dhereafs a‘giditmplllseswms @oinaltlmibation
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o BN 457 ol $0350e R P G SPARkion,
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meglory losakians, andoied YeE¥d r ecei ve nenory | ocations, free
Vv ry, .o i ¢ i [ e .
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p6Esscarindraniog midsspge ed atreceivedvinelsaghywalia aedsirdnyessage identifier
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R oS P eV BN 23, R S mER R B o P pah £ NOT the
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in buffer 258a-258c. In certain embodiments the predetermined buffer state may

include substantial exhaustion of free memory in a buffer 256a-256¢c. However, if the
predetermined buffer state exists in communication buffer 254, DPMC 260 can admit

message 268 here, a segment, to analysis register 270, and can parsed the segment into



of free nenory falling below a predeterm ned nenory

threshol d. This nmenory anobunt may be determ ned using
wOoreeeey73bocat i on counter 266. Typically, MV 25PCHUSHPL/628684

a received nessage via XCVR,352. If communication

buffer 254 is NOT the predeterm ned buffer state,

nessage 268 can be stored in selected free receive

heWRBOI Y hfl p&yﬁéaarzﬁ 8A 1388 Fed thBsshSd {RhALGTRALLREF Be ik Qeader
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SR B unere, Pl &, Moty 05l 002 (0L 00K
ng;hﬂ'ﬁab GhiRfh iﬁa%BRﬁ ﬁ&ﬁefy Ridatidhs! ih AR Pini &R Buffer 254 may be

rectory 262 one or nore associ ated bl ocks
temflingdnwiddt ea:ham:mr ﬁwmmpialr@ammprag@sls BUFBERf W&ATE operation

rentla rocessi ng,of ., an
OB ERR bRt 2o PBiea R 26 P Porg e i fosm RYFYFR BEAD
géfﬁtﬁdrﬁloﬁrh"sso@ﬁtﬁélrﬁécéﬂ?e mﬁérﬁmm%sbuf fer, such as buffer
56a- 256¢, during a BUFFER WRI TE operatl on i n which
[0A53b AJthpeghaghionms a3 disersiaremiitiont Fane 190 faflepl @sﬁuﬁﬁwn@@f commit
t n
AR 0, A B AR Yot SO 2y S5 E LB 234, 064, analysis
repifder-2206270, ahd FSHS 22&5280&1‘]11319 e etegrateti pdiffetenfiated oadded, deleted,

BUFFER READ ggeratl ons ocCi ted receive buffers
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280, d ff d L
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bES%Bh ta mobile host and a remote host, such as positive acknowledgement, TCP-

based communication between respective exemplary hosts LHOST 102 and REMHOST
110 in FIG. 1. Process 300 also may be implemented in whole or in part in DPMC 210
in FIG. 2A and DPMC 260 in FIG. 2B. The mobile host (not shown) can proceed with
d-ACK process 300 by receiving a message, e.g., a TCP segment, from the remote host

(Operation 310), and determining whether the communication buffer is in a



[0053] FIG 3 illustrates an enbodi nent of

di fferential acknow edgenent process (d- ACK) 300, for
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PrecedeB0¢ can abnfimig by emmnmgdhnﬁss@doudantfyﬂhee received message
dat a

eni ent | ro 300 n di scard the T
i EE L B e AR Rt RBMpEL BF ocresor L ICReRERprs) and by
d%ﬁ@ﬂatln\gﬂtﬁé"ﬁdéwéﬁ Absd bl chtiRer a8 AR 181eBRSHetM e (@p. 360) A release
response to receiving the nessage. In the present

idsphigt, €, 2. b CRNUNe rlmph@} that the kematechngt nenfirmstieesipteofomessages

hla9 % rfalr grg{l]&&gg% tn’?ﬁsga & id ﬁgi'ceéssgl ge g%cg'mgl ﬁf’(lf %%s ﬁgg.n the release

1®fmﬁbﬂl mgud, ke hebile rhoﬁtOcalndtﬁ;Btthé Yeltdre id@tigley €5l idvaa S mitted
identifier (e t he Acknowl edgenent Nunber of the

TRCERQTY \RORFETRED: g)égf?e%f) Oaﬁa)rwraawf@ﬁdmﬁggq BePipse baving anessage
1&@1%?1@&%.459?9&3& &k RS r%lgfse ﬁ@ﬁ& @'\ﬂ\%' CHe eq)[he tf]antsmltted
. ) a

Arelease identifier |est
mds&gleedmihﬁenm hooné deﬁmdrrelaﬁomﬁlum‘#nthﬁlmgase&lﬁ%sa@ mlentifier

a ed ne e ident er an dinality of
el SR h (OB dua P, o FRee FApSTiteh dnigReq Fobies, now
ablaflwl6@Rd UM BeaskSlifas Svitif ey rdlbRe ﬁi@ntifﬂ:?m i Yther words, the

conmm tted nenor corr espondl ng to one or nore
ordindlgyof thedh eolisppest v oy tteb TEBgegmeld mopies vray be less

T M W O
dddfnanatlas eheatdleins identifiet. h Theeméf66 16estidiies) SBUE identified can be
dler?oen%tnlatfeld ?(r) be free memory, and the associated memory locations released for use
(Op. 380). Process 300 may continue by the mobile host receiving another incoming
message, or TCP segment (Op. 310). Alternatively, the predetermined buffer state may
be represented by the free communication buffer memory locations in a buffer being

above a predetermined memory threshold, with the appropriate adaptations made.



and, thus, the commtted nenory storing the

transm tted nessage copies, now acknow edged, can be
waz®soabed with the rel ease identifier, m ot heCTAR2006028684

the ordinality of the ACKNUME of respective

transmtted TCP segnent copies may be | ess than the

Odinality of the ACKNUM of the received TCP segnent,

[00BHCOf 6RRsD 8 sRiBISH RRMLEH oAl rbdlfzed ElatBrathoasidbi@ibed HEIG. 1,
menory | ocation(s) thus identified can be denom nated

FIG e andddGnéBoes wellrd thhepaaticnsiimpleamenting pyoceescHil 9igG. 3,
rel eased for. us .. 380) . 1. L.au

SRRt At gt gy S TR C pARAEL B s, e

ex¥inpl4shy catgeseiltstta3l by3ED).. 1, MIGE2AAFIG/ @By and FEG. 3 may be directly
predeterm ned buffer state may be represented by the

of pdgreetbhtrghradatThoRy Ut inepartrdRoiaydWase 40 9H3VarS, oF 1B AR eperable

e L A B L e

of délides dind rftmctians distritohtedethrovgbdutt h MMt (ee., MMIE12rMddL 200, MM

scribed in Fi |G 2A, and .FIG 2B, [ | .
2§ lseltast B O AR 1 HROTGLEHISB YT i s & camniipigation
SRR $00)0 "Phe RREpRFEALAR IO MY agparLasaiEidih tin b&8escribed within the
I nventi've principl’es herein. Thus, the exenplary

canieittafghe elraxshipdt oultdgyeE T@CP@P tpansport/nertwg;k Iager potpcol suite.
5 e, R L3, At o
dREE bR tﬂd@re@ﬁﬁﬁioﬂ@é—@ge chimafuithtion Prdtdvelsiictuding) evithouiixitation,

such entities may be an operable result of devices and
agknAwiadgemeniibased ¢apraunication nyploce!s-Exemplay geknoyflpdgsmepihased
, . . ; . T . .
S Ml oPuiREAN T iGlecliB thay thIBHY phYe oo cdgoment
ndgadive x acploar sdgemieht) d $osa n dolapmd edpetent)y e rdelayed anchmewledgement;
escribed within the context .of the hierarchical,

St A nowledgsrianty b oissPelive SRk Toayer F R bhyiedgement
ideS; 1SS0 fBRY1 ; H9ndRHie Yink QuAt§ S@fARtment; and
(@glﬁg@eﬁ}@ga& wee ohost%%gﬁpaﬁlfli glglg ot her%gi chtﬁlgr o, anc enor

comattipect response-type conmuni cation protocols,

(RS Hhod Gt 39! ot Reb e AR CAIRITALS B S ocour

afE kO Rale B9 etRB haWias SfliRir9 sRIInShasapkAldue dbdrting from the spirit
differential processing nmay include: positive i

angk jsepdl el gheninventiore g aktievadorge fin sk g apdaistood othat the illustrated

AR SIRSTEM o T iy 26L PR LSRRI b By i shout
nataier’t@wn@ g'ﬁ_ﬁﬁﬁg tl(eﬁmdnli_ng hs déﬂrmyﬂ/bg/cblnet ‘_r‘odibwirxg c:ld_iimso [The following
c]g]'?r%;;rleg I q%gigg,?‘% %Tféb{?g‘?lglwgas&s‘ll t]%%{ dejtcllfr}tbne nifoh o?gijements which
aﬁqﬂélfahg%gﬂ %gﬁ’bu@ Lt g@éitvhféﬁtseléxﬂgnt@ Gt YRR AM¥taf®My the same

occur made ose having ordinary skill in
firleomiin subsitantioliy thiepame iway tor dreinrmbgiitially thadameopsult. The
f the dnvention. Therefo It must .be under st aod .
ot S RS P SRR R MEsE ks SR U IRl gesorbed
aBdVey Wt id BEhdeptuBRy @guivhlef 2R Hso dhdt iltatporites ARUIda of the

invention.




not be taken as limting the invention as defined by
the following clains. The follow ng clains are,

wao besetsee, to be read to include not only thePCT/US2004/028684
conbi nation of elenents whigh are literally set forth
but all equivalent elenments for perform ng
substantially the sane function in substantially the
same way to obtain substaptAfMiSy the sane result. The
clainms are thus to be understood to include what is
specifically illustrated and described above, what is

W‘I“%Ple ﬂhii ival ent, and al so what incorporates
t elfsggg 0 S e i nvention. CLAIMS WHAT | S CLAI MED | S:
1.1, A\ metiioaidfol aranaging gicogimaundaation butfat inonldeslf Host cdmimanicating

| ocal. _host co cat i n with a renote host, the
mtﬁ%‘g‘%&ﬁﬁ?gﬂ%&he&eﬂp CeMPIRgEf rom t he renpte host a
recej ved

horsi e T B B P e s FAiR hSkccived
buf f er ismsaawlmmdi@r&lermmed buf fer state, the

co ni cation buff udi ng one..of .c Ltted .
rordty. - APERiRRe e v, lhsRRG i HARRE It 8 pyedetermined

portion Gufep mfatét 2 RNMLNicSid biffed 1ﬁd1@d1§gncﬁ1%e@t committed

nessage copy, C. ‘if the communication buffer is in a

pr edet er i¢TBRYb ufifee MY e andhan cambinptiep ttherepocei pastion of

nmessage; he in a

predet er m%ned&tgJl FTer 55% a{ eff%%%“gggngﬁsakg 'g‘%}.’ he

recai. ved ifrels agenivd@ation beffeass & nepreddeniidehbufftiestate, then

and e. denom nﬁtl ng a(; free memory the portion of

commi t t e RIS YICSHISFE WGS¥EEe transmitted nmessage copy
ass el at el dobuhlifcdith4A9Er IARAtA b Bedotdmiddeo T

of daiml, wherei nct he pr efjet er mhnerg— %e ‘le?léréagb Q%je then
conpris esiesugaammh@reyeﬂved mgsdags Bleptifer aa apclemuéemmﬁne @nd
menory th

e et dehahtefhe ADBEE U le e BRI bt SRR oring

identifighe ﬁmﬁ&@mbgs@% &ﬁpy&sgﬁfa&éaeﬂum HeableSRSMnfifier.
with the rel ease identi 3. The nmethod of Claima1l,

wherein the received nessage i ncl udes a header and a
payl e SN n
2. ; eceﬁ%gget?[}gg Sgwéélgl d{én e?& ?Pl%dg el %%& 'ba%er sg%e chgpnses free

r eC&hMﬁ&yn”BsmggEss 4hanT hepreaétbosined Iﬁ}rﬁbﬂjﬂ ShreddaBY; eivherein the
the received nessage and the transnmitted nessage copy
conpFansmitteds Mesags eoPYCARtindRs pr §PBeHPIdiag npsautted message

identifier characterized by a defined relationship with the release identifier.

3. The method of Claim 1, wherein the received message includes a header and a
payload, and further comprising extracting the received message identifier from

the header of the received message.

4, The method of Claim 3, wherein the received message and the transmitted

message copy comprise Transmission Control Protocol segments.

5. The method of Claim 2, wherein the portion of committed memory stores
transmitted message copies, each of the transmitted message copies includes a

corresponding transmitted message identifier, and selected corresponding



5. The method of Caim2, wherein the portion of
commtted nenory stores transmtted nessage copies,

w@2awh/ozf398 he transmtted nessage copi es i ncl udeGT/HS2004/028684

6

7

8

corresponding transmtted nggsage identifier, and

sel ected correspondi ngtransmtted nessage identifiers

are characterized by the defined relationship with the

r el @ageiltsiembihieidentiias atothhiotcdiobd Petherdeliatéd eodgidinhip with
conprises ordinality of selected corresponding L.

t r atherietensedidentifiery evbierpim the fefinediys]abignshin sompgses ordinality of
ordj nal i f r ' i.fier: : (a0 9 o V= PO
por PG forRpati SR fed A0 IhinAR SRS R Hinality
messife rekpiccideftificrngnd Waershl detppticioof esypoitdiingemory stoxing
transmtted nmessage identifiers is,denom nated.as free.
menfasmitied TResSAgs: (faRIoH having the selgetede cprresppRdipg Hgansmitted
' Ofeldge IdfiR & MaRholitddeR ottty Sage wherein the
message protocol further conprises a“reliable

responsetype end-to-end nessage protocol. 7. The

nmet hgd of . C ai.m,6, erein the rel Labl e response:fype .
et 11t Brons Tigim B Sheith Heesiving &85 e pFEREIpE: InthRecivea
ackngQulseLoGaBRIT BRSAEksBELPRERI0] flthel tBmpRE&OA réifabld Akpanse-
7, wherein the positive acknow edgenent - based protoco
conpypsesl-w-endanessagsgretacaddont r ol Pr ot ocol - based

protocol, and wherein the received nessage and the
transmtted nmessage copi es conprise Transni ssion

.Cont TiY mBMhod o€ Wlaimes) i 1l refiblsie redpbast-i9he CGhdrtorerl, message
wherein the re|l ease identjfier _ conpri sezs1 a received

mes skigcaloRBwIseRRIRERt ackpryepdecieibrsed dEtecdled
corresponding transmtted nmessage identifiers conprise

sel ected corresponding transmtted nessage

.acknbvd mdthedefitClainnBerbereinttbe pbsitivdecknewdidgedentdmsadprotocol

acknow edgenent nunher and sel ected transmtfie .

o SRR RoDIeBNBEn CHUb AL QR oSt RHIE i, Wherein the
def !&eayaphﬁgé%?@qge TR braRdHiRed 1SRSURGPiesadephie rBhkmission
ordinality of tThe received nessage acknow edgenent
nunb@entiad Poptecnl eegmdngsa ordi nality of the sel ected

corresponding transmtted nmessage acknow edgenent
nunbers. 10. A nobile communi cation devi ce,

9.CONPThe hi¥fioddef Blag@NIIURh&ain BB lehieidentifidruebnngisene @teived

1

comitted rrem)ré, free menory, and a conbi nati op .
t herBeysegu#BoW ledgement yIumbsE, aicrdn seleried eprespeyding transmitted

o aBabar bl GHIERE SRASN HePhding fadtgRF message
f r eeacirowledganeht camabetd, ehereinothy ;received message acknowledgennent
number and the selected transmitted message acknowledgement numbers are
arranged in a defined acknowledgement number sequence, and wherein
ordinality of the received message acknowledgement number is greater than
ordinality of the selected corresponding transmitted message acknowledgement

numbers.

0. A mobile communication device, comprising:
a. a communication buffer including one of committed memory, free

memory, and a combination thereof; and



wherein the selected nmenory |ocation is denom nated as
free nmenory and wherein a transmtted nessage copy is

W@ e@sezr3vh t he sel ected nmenory | ocation; wher ePCT/UR®04/028684
menory control | er denoninatgs the sel ected menory
| ocation as commtted nenory responsive to the
transmtted nessage copy being stored therein; and
whengi n th eh{o?@%hﬁ&féil SRS Ay CRRY G kathN thedcommumication
transmtted nessage 1dentifier discernable to the
menory  cdnfien|and mdsptedi tndanondnate & lselected ey faaghenas one of
| ocation as one of comm tﬁ?eﬁgmnenoty and free nenory
r esponsi VECIRCTEOY Q00 SHYBSHIEEARY> “ 11. The nobile

communi cat i on eieydif ahefseleb@tl hdMoryMdRaiRdm id lenominated as free
conmuni cation buffer further conprises a transnit

buf f er hauémeryemé vaferain atanyreitted message comeissioped inithe selected
transmt _nenor 5 a?i%g' a conbi nation thereof; wherein
sel ect ed IP‘?%?@%% nehory | ocations are denom nated by

the nenory conkligtihealic Msmbtyeenweiierdenomtietesi the selected memory
transmtted nessage co{)ei es of transmtted nessa

e

comuni capeaiongasaCapRitcd MEFBPTYateEPASticcy 1 s fied message
sel ected ' id-9gat i ons, and wherein the

sel ected Jtoﬁ)gﬁéﬁg%t&ngdn@re%l ‘ocations are denominated as
sel ect ed conmi whereint thansarismitteihnoregsago cepyoemtains a transmitted

responsive to the copies being stored;: whereip the .
nmenory cdheFaEs nt‘%i ‘S%cregmk’ﬁetot t&lSﬁg?ﬁl?ryb‘i?flﬁgﬁerf g, depominate
pr edet er njpegd)bidhfBEmsiyRloRatiod 18§ 8h8 of @nineisE@RSEnory and free
indicant is a received message identifier comunicated
from t he memoryresesive to araspense skicaessage and i s
associated with the selected conmtted transmt nenory
| ocations; and wherein, if the predeterm ned buffer

1Bt at Ehe Xlobils ,cobthuri@tionh Reliceass@lgan | 1de mlietdie rthe aomenunication

the nmenory controller to denom nate sel ecteqd commi tdt ed )
t r anewifer faethery Gompyesss jaowansadt Pifes havipe gne 95 comtied transmit

nobi [ . - [ f j in the
robi PEnERR TR ER Ol G Feolbiallbn WRRGE N | 02,
execut i ngwherkixc adlecta@mtransnoia trhnemeryplooatss e dlephminated by the
renot e host executes_.a renote conmuni cati&gi Igr ocess . £
| CORRORI CARQIET 3ot Fio PTG tn M ORI SEBsm i ABp3age Sopies o
| ocal, A e &b GnRhAGEAS] &4 rdrhidte MBEIIE stored in the selected

comm rnications process are ) .
transmit memory locations, and wherein the selected transmit memory locations

are denominated as selected committed transmit memory locations responsive to
the copies being stored;

wherein the memory controller monitors the transmit buffer for a
predetermined buffer state;

wherein the response indicant is a received message identifier
communicated from the remote host in a received message and is associated
with the selected committed transmit memory locations; and

wherein, if the predetermined buffer state exists, the received message
identifier causes the memory controller to denominate selected committed

transmit memory locations as free memory.

12. The mobile communication device of Claim 11,



bidirectional, reliable, response-type, end-to-end
comruni cati on processes; wherein the transmtted
wore@sagsIgopi es and recei ved nessage each conpPCBHESH04/028684
payl oad and a header, whereijyg headers of the
transm tted nessage copies include respective
corresponding transmtted nessage identifiers, and
wherein t{BeRAdRS nidbilehompffick@sh R$RagMPHsdsdasictal host
recei ved nessage identifier; and wherein the received
me s sexseutinghioct] copmppmcatiogepioness apd therPBAHIQst fredytes pgremote
resp s .
| dongoipntfichfbis SRRRATH IR ATAINA Wil dPBEARRocess: i
wheretietheilocal beminmnarhti@rchrocsoigl fheae@seammmmicaisens process are
Transport Control Protocol (TCP) praqcesses; wherein

the PidERiANE) BdiaestesRRnsE bMCe S difeend oML GHil processes;
nmessage c i T . - . ;

Tessage | Sae ey B GARE The s G ahd 2ec PR ThEAEL cach
i dentorfiprise sapayldadParsick hoadeg dylkereintheaderb of she( A@rMnided message

and wherein, the defj.ned rel ati.onship rises A

' afRGEH HOLHC PURPEE REPPLne SEYTRIEA T Smge cHleniers, and
or di Gbletny 18 nbitRr tdafRMdckREd "BERAGE indhaRb | A1 RLSiveS message
| ess than ordinality of the received nessage

i dentdepiiiger; a4, The nobil e comuni cation device of

G aim 13, ej r ' fe t . S
oS3 RS (KO R LR o Sradonsip i
pr edgticgedpetidvd dreeEiondingrteshalt@dd nidssagéhdentifibis. e

communi cation device of O aim14, wherein the

comuni cation buffer further conprises a receive
19U f She HRKNE ofmBhRARFANI A CHIgDRL Of receive memory

ocati1ons I ncluding one of conmtted receive nenory

| ocat i onswhéreie thee toebl endrevmote poceatseo wemprse alransport Control
conbj na%‘%?ggéﬁfr eof , wherein recei ved nessages

conmiHt RRYPHE renote process are stored in

sel ected {yheRid e ItMAHRIA ebAEAtdoPRE 4l HRE FeBEIOEY Bmessage
buffer with the selected free receive nenory | ocations

bei ngomipmsni CRsagtheats; sel ected conmitted recei ve nenory

' her eby. wherei.n the lLocal . i
LR Bl T e Pab B LR Bl Rt PR e e
I ec ehdi@olddgementsufibais (QICKINUM)} iel menory control | er,

an
wherein the defined relationship comprises ACKNUM arranged in an ordered numerical

sequence in which ordinality of the transmitted message identifiers is less than

ordinality of the received message identifier.

14.  The mobile communication device of Claim 13, wherein the predetermined
buffer state comprises free transmit memory being less than a predetermined

memory threshold.

15. The mobile communication device of Claim 14, wherein the communication
buffer further comprises a receive buffer having a predetermined number of
receive memory locations including one of committed receive memory

locations, free receive memory locations, and a combination thereof,



wherein the received nessage identifier corresponds to
one of the selected commtted transmt nenory
WO omaneses. 16. The nobil e comuni cati on devi cBCD1S2004/028684
A aim 14, wherein the data pgyload is unused and the
| ocal process does not transmt to the renote process
t he acknowl edgenent of a received rel ease nessage. 17.
The nobi |v@fle?8m%ﬁtﬂléh@a%‘§\ﬂoﬁﬁn1ﬁxficge&!ﬁﬁlﬂ%e ydifsteiplocess are
the communi cation buffer Turther conprises transmt .
buf fstored &mediediel frag) resaiye ohersemnipeatienst inghe weqeiveebrffey, with the

free fransmt nenory, and a,combi nati.o r :

whe rsgfeﬁtea e ?ﬁg cFFoFCs LY L o k’tcfté% mﬁfeuﬁg n%%rﬁg%tg j &hgSelected
I N rRaReabd ¥Reive hesidy ldcatnsthérelyf fers are

denom nated- as free transmt nenory by the, nenor

: . b y :
cont r ol | evher¢indheilosak prosessdipnsmith A7 ke wiedeemeat of a received
copilggss%,sel ected transmtted nessages conmuni cated
to a remte host are stored in the respective sel ected
transm t wiedeinyhd Reéité buffer isdmenigoreedtyeths elemodrgdontroller, and

transmt nenory _ |l ocatjons are depomhated as c itted
transmit W?}Pytheoﬁe&f’li"s‘ﬂéflﬁ%%? i%@t’é{?ﬁi %‘&T%P%‘“@ﬁgr &ge of the
wher e iREnGHEF biSfnROBnbhAdcdiopRS M t nenory

| ocat1ons are assocl ated wi tth respective response
i ndi cants, and each of the respective response

j ndi gants. conpri ses r ective recejv S .
16.dent s PEPIE SRt FPFRAL et bt SV HgER R Gt payioad is
I esp@fbktd @ndl BRE1 1864 HBEEAIRes WO ItLaikntib @o NBBDIeYote process the
controller nonitors each of the transmt buffers for a
r es paeknpwisdgereens € p ieogvgd RleFsemessdge: andwherein, if
the respective predeterm ned buffer state exists, the
respective received nessage identifier causes the
1TrENDTNe &bile Aoh@iiudicatide nizricaadfeClhimm 3@ wheeith demporhinedication
transmt nmenory | qcations, glslg{er ee nory. 18.

The . .
mobi bufes Shes cemprisns tHEYRE dulrscrgh haYiiE qug of gapmitied transmit
CONPLLS| > .

N i e
bi di r ect i whakiny respentivai sehtciedgtransssid gasmpty dogptionhan respective

transcei ver with .t renote process. 19. The bil e
co gotedk Frappnaé\hugérsoprecﬁg}o 1 agecf me%réefzntr,?rﬁgﬂp memory by the

tr anggeRioMplone@IBRINI cates with the renote process using
a presel ected wrel ess conmuni cation protocol. 20. The |
nobi | e cowheminc atleeed dempristedf mepsaigm aapiesyqb rslastedt transmitted

| eas}nes%a & <t:olrr(1)IHur(1)1]::a‘c‘écﬁ1 % a remote host are stored in the respective selected

transmit memory locations;

wherein the selected transmit memory locations are denominated as
committed transmit memory locations when the copies are stored;

wherein the selected committed transmit memory locations are associated with

respective response indicants, and each of the respective response indicants
comprises a respective received message identifier communicated from the
remote host in a respective received message; |

wherein the memory controller monitors each of the transmit buffers for

a respective predetermined buffer state; and



comuni cati on network over which the | ocal process

communi cates with the renote process conprises a
we@embkioz73paacket - swi t ched network. 21. A comruni PEX/USI004/028684
met hod for a nobile, menory-gonstrained |ocal host,

the nmethod conprising: a. transmtting transmtted
nmessages froma | ocal host communicating to a renote

host usi %e?eiﬁ,riﬁﬂl%lré’s@e&ﬂ/er Bleldefehfined BdfbOst&B @xists, the respective
communi cat1on protocaol; b. storing, in selected nenory

| ocatéeivesl wessageridantificr eRBIes atha anemeryy coeler to denomirate the

conmupi cation.buffer. .copi f_t I ] d

os SpReR oot e R ROR Reah OR SRR
respective transmtted nessage identifier therein, the
comuni cat i on bufter.contﬁinigﬁha Qre et erm ned. nunper .
1%f  mEeongbilerommyneation dew oeafddais FT QOFMRTISteeRytranscetver

me mgoé{leecfé{dg gflﬂle Y gorrﬁglﬂgicgltiﬁﬁ MifRat fl&ﬁ? r28dess iirectionally

the s nenor cation being in free nmenory; c.
denassiniiaddicuing @leasdgesl thnwarpi thelteanaddivarsvithothb gerete process.
commtted nenory responsive to the storing; d.
receiving fromthe renote host a received nessage

190aVvifg dndudeebyfuRR a0 A dvitentof CRimt N8 QitRr@a the transceiver
nmoni toring a comunication buffer status for a

pr edmmenwnicates buith e thes t igteotef progess hasiagmiurpressiecind  wireless
buf f er st at us isti n.the predeterm ned buffer state,

t herCCHBPHEHOPRECPlei ved message in the communi cation
buffer; g. if the comunication buffer is not in the

(Er edeterm ned buffer state, then rel easing t rle )

24 ol wabiloeerurrisstiongley hee of Clain d Pnvhergmyiirieast a portion of the

stat (,edmn\q{flﬁgagioﬂ ﬁéﬁ@o&%@?%ﬂ%h’ fﬂgllUgaqsﬁrofe%g IR HAtds"With the
the Fecerved nessage rdentifier as a‘rel ease

i dengeirfoteeprocds? pordprisesiapablicpaelsetismetehedEnawerk. conmi t t ed
menory in which a transmtted nmessage identifier
corresponds to the release identifier. 22. The nethod

20f  ChaldhdinicAdar fictholiBr C2 THOKICS 3héRBrysHnb@Ainsd 38d4B host, the
conprises the anount of commtted nenory bei ng bel ow a
pr esmkethot edmposmg:t t ed nmenory t hreshol d.

a. transmitting transmitted messages from a local host communicating to a
remote host using a preselected reliable, end-to-end communication
protocol;

b. storing, in selected memory locations of a memory-constrained local host
communication buffer, copies of the transmitted messages, each
transmitted message copy including a respective transmitted message
identifier therein, the communication buffer containing a predetermined
number of memory locations denominated as one of committed memory,
free memory, and a combination thereof, and the selected memory
location being in free memory;

c. denominating selected xmemory locations to be in committed memory
responsive to the storing;

d. receiving from the remote host a received message having a received

message identifier therein;



23. The nethod of Caim 22, wherein the received
nmessage conpri ses a header and a payl oad, and further

W@ 9pLBIsg extracting the recei ved nmessage i deait/iU§1004/028684
fromthe header of the recei%?ed nmessage, the received
nmessage identifier having a defined relationship to a
transmtted nessage identifier in a transmtted

message ' € Golpifufie It beHer RARS Yeor 24 pred@8rmined buff
nmet h%d ofClﬁ g’l‘iﬁgﬁ% elrngi%%the p?ese%gcﬁogd Ir)rgl [ abllfele e

end- t o- erstiateg;ommuni cati on protocol for comunicating

bet ween t. | ocal host. d.th t. t [
o ekt octibge SR aleS BRATE Siabr il do BB ped Fid: stae,
end- t 0- enge:f GBARY Ak SiRePhREREH in tHeltef@huhiditioh Gaftltr;

acknow edgenent s  contai n nessage identifiers defined
overga n ux%ﬁrq eoamyigatortbuffass nohia the predgtepningd hnfferstate, then

wherein transn tie .1 d i fje |

over t he SOHERE dbF SolRaAeE o Gl R BeBeBiEhRr futter state
I s sel ectwHerkinahe fleasimsimaldes:dentifier in the

numeri cal sequence correspondi ng to one Q% t he et e
transmitt@d nedesiggating diciegaiiedipessage [enptier asgdeleas identifier;
The net hog, of ' [ t ; :
ol i anl o gbei ¢ Sy @nhiihg RITES BckiOp, NoARAGE iAoy in which a
conmuni cat i on framstdtted cwespages dderdifiECPcpresponds .to2The release
The nmet hod of ( aim 21, wherein the presel ected

end-to-end co ‘i”ﬁgﬁrﬂ on protocol for the | ocal host
communi cating to the renote host conprises a reliable,
positive acknow edgenent - based, end-to-end TCP

220rmTlihg vetlicdnofElpiocl,, whiteineths commwipatioadbuies staes comprises
i dengi fi def | ned i iy
wner Bl ShBebit i s ShBEE ifer EUPh i memory

i denthrdshelrd. sel ected fromthe nunerical sequence

corresponding to one of the transmtted nessages
received by the renote host. 28. The nethod of Caim

7 " hon . y . 4
25 arvot B FSMDALT RS 22 RS HERUNL (R el torhplfes 2 header an
pr esglpagload, et firtheancbmmrisingiestrbéting fheoteocived imessage ridentifier
conpr.i ses presel ected wirel ess communi cation .. . .
pr ot 8B the hgadepof ticuresrtyEh FestagsninRErdRERd RERRS idpniifier having
a. T gCeIgy| i {oC Y0k EndAAREd iesRad L GINtiABS in 2ARansmitted
ackngvﬁgggg%glnaﬁﬁﬁﬁng an acknow ed%e"rlr%nt selquen%e .
nunberessagh eomckoredfin dgampted swmmesyice nunber i ndi cati ng

to the local host a next selected nessage to

24. The method of Claim 23, wherein the preselected reliable end-to-end
communication protocol for communicating between the local host and the
remote host comprises a preselected reliable positive acknowledgement-based
end-to-end communication protocol, wherein protocol acknowledgements

contain message identifiers defined over a numerical sequence.

25.  The method of Claim 24, wherein transmitted message identifiers are defined
over the numerical sequence and the release identifier is selected from one
message identifier in the numerical sequence corresponding to one of the

transmitted messages received by the remote host.



transmt to the renote host and a sel ected previously
unacknowl edged nessage received by the renote host,

wo b@sezidest ed previously unacknow edged nessagRChER1004/028684
stored in a selected nenory Qcation in a
conmuni cati on buffer and the Sel ected nenory | ocation
being reversibly wite-inhibited; b. nonitoring the

26; O Cl‘ﬂfte't by f @faithOr252 WHBAR! el NiebelieicierreBiAS €positive
and C. i the communication buffer is in the
pr edekeowl edzdment-based sndite-end lemnmnenaation [prgtocol comprises a TCP
write-enapling the selected nenory | ocation in which
t he B8i°&et-ed previ ously unacknow edged message
i ndi cated by the acknow edgenent sequence nunber is
stored. 30. A conmmuni cation system conprising: a

2henofle aabeddf (Gaiby e mhewsin & presdeaied err-Hrendh gergmunication
t it t i . QV: - S\ .
et voPiebEifat dnd A CheRe AP RiCAEE, B RRVRlGS Mol Blprices o

e MOfeYiatsleN Opdsitivice dckfovelodgBnidne HadedTany-toiehé TORTCommmnication
menory bei ng reversi bl'é write-inhibited; \gggr?edsn t he .

r emobretogalsi wherein tiansmitied MORTEHI SIS Gptipgfover a numerical
or de | t B5thifi€a PMBlse identifi
S TR RO OE A PR G CRRS Bk i
ac k nseideeal dirorn thd moherded sequeasg oorsesppnding 4mone of the transmitted

acknow edgi ng a | ect ed ordered nmessage in the
com‘rﬁ’ﬁ?sé%% ’elvggigyghergn@?qlg%spemi al processing nenory
controll er configured to exam ne the response

i ndi cant, responsive to a preselected nenory state

2%her Ehometlaod oSG T, ndieteim thedloral dwseergasuisgpewith ghe remote
sel ected conmi,tt menor. wher ej e
cont ﬁ%ﬁ?l &V%e m'eﬁ’at é%grs%(feéc Igci[j l’r?eﬂﬁ%ply giggg)%%/sg%egtgdw? %—to ond
t he aeRensatibndi pRbdcods fuither Mudiprises her f rpeeselveredr y wireless
bei ng reversibly wite-enabl ed; and wherein the nenory
and @I‘Pmméﬁmlpﬁlprqﬁ?‘%ﬁlessi ng nmenory controller are
constituents of a nobile w reless conmunication
devi ce. 31. The communi cation system of C ai m 30,

29her aiteletdmnnmieatiod nitbed gempeasieg:

a. receiving, from a remote host by a local host, an acknowledgement
having an acknowledgement sequence number, the acknowledgement
sequence number indicating to the local host a next selected message to
transmit to the remote host and a selected previously unacknowledged
message received by the remote host, the selected previously
-unacknowledged message being stored in a selected memory location in
a communication buffer and the selected memory location being

reversibly write-inhibited;

b. monitoring the communication buffer for a predetermined buffer state;
and
C. if the communication buffer is in the predetermined buffer state, then

reversibly write-enabling the selected memory location in which the
selected previously unacknowledged message indicated by the

acknowledgement sequence number is stored.



transmtted to the renote device over the

packet-swi tched network using a reliable, positive
wa@edknogdsegigenent - based, end-to-end comuni cat i BET/US2004/028684

protocol . 32. The conmunicatign systemof Caim,

wherei n the end-to-end communi cati on protocol

conprises a TCP communi cation protocol. 33. The

36.0 MU Stdu@itafiys sRmRmf coblpisg30, wherein the

di fferential processing nmenory controller further

conpra. ses memory adaptadeto BHfen sopiss Oxﬁnolﬂiﬁr@meleﬁ@m {ransmitted to a

wherein the I ncl u stra nunber of

nmenory Iocrﬁ?’lngeg@% ngﬁg%ﬁ(eé%‘iyg eg&le ’ages are

arranged in a dehéreiad vhdtEiondedged e Gupies eareWhaifetad tille memory
presel ected nmenory state is mc? cative of free nenory

| ocat i ons dsapménatedres comamitiednmemaryr they cammited mry being
t hreshol d, g]%' counter provides a first

state si gna?‘['}g1 argétlve o? the presel ected nenory

state; and b. awhenin thediem®tt device m*tmastadaoMbhleﬂgment of the

menory and receiving the first st
comit di rees yméﬁﬁ%g?sg drereflobye Sn’ieﬁ’é’?"eaééﬁ’&ﬁ fert e packet-

constr ai neg,RuERaEtwRik,TEMOry | ocations as one of a

free menory and a conmitted nenmory, the conmit

di rect ory denonwheteinnghe rv@ks@vbdgwm\emlwletasa response indicant
comitted V\hen u co s ar

bt fer ed. tHEPRTFAEE » PRSI E BEpRERLBE e BGrgisaton: ana
as frge ner@ifferertthl pldtRsGRNMMERIdofolS SdoRfb@kd @ @ixBiine the
33, wherein the differential processi nMenory
cont rol | errespaAns® @Ml@@hﬁ@ﬁp%w%tmsﬁlecg@ﬁwwfyé@t@,o

h
oo e e LSRR Lkl AR R A By s

directory demnaittedah@sotyhe sel ected menory of corrmtted
nmenory as free nory, further responsive to

second state siYASEI §15 MPHOTY. SR} a@qneﬂmga;%% sipaggd memory
Caim3l, waehigkd \Jlﬁ?th@'rggé)%ﬁ%‘fddﬁéanpﬁsoﬁgéﬁieﬂﬂ)rm Fr¥e Ipemory
controller 1s adapted tatically alTocate conm tted
menory ancba‘imgemvmmhiyymt@ﬁnabﬁdeand)mmm cation system

of Claim31, wherein the differenti proce
menory control | FFE ad8plEP Yy &Y amf*eéffq’f} all’rpg‘isﬁlflg memory

conmi tted ¢gERll¥r #8Qonstituents of a mobile wireless communication device.

31 The communication system of Claim 30, wherein the ordered messages are
transmitted to the remote device over the packet-switched network using a

reliable, positive acknowledgement-based, end-to-end communication protocol.

32. The communication system of Claim 31, wherein the end-to-end communication

protocol comprises a TCP communication protocol.

33. The communication system of Claim 30, wherein the differential processing
memory controller further comprises:
a. a counter connected with the memory,
wherein the memory includes a constrained number of memory

locations,



free nmenory.
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wherein the ordered messages are arranged in a defined numerical
sequence,
wherein the preselected memory state is indicative of free
memory locations being fewer than a predetermined free memory
threshold, and
wherein the counter provides a first state signal declarative of the
preselected memory state; and
a commit directory connected with the memory and receiving the first
state signal, the commit directory configured to denominate each of the
constrained number of memory locations as one of a free memory and a
committed memory, the commit directory denominating the selected
memory as committed memory when unacknowledged copies are

buffered therein and, responsive to the state signal, as free memory.

34. The communication system of Claim 33, wherein the differential processing

memory controller further comprises a mapper configured to receive the

response indicant and adapted to produce in response a second state signal,

wherein the commit directory denominates the selected memory of committed

memory as free memory, further responsive to the second state signal.

35. The communication system of Claim 31, wherein the differential processing

memory controller is adapted to statically allocate committed memory and free

memory.

36. The communication system of Claim 31, wherein the differential processing

memory controller is adapted to dynamically allocate committed memory and

free memory.



