Pesume

3apajy C€ NOLWMKpOKaTa NPUMEHa Ha KOMYHHKALUCKH CHCTEMH KOM
NoAApXKYBaaT ,uucnﬁuﬁyupaﬂn TpaHCAKIIHKH BO Mo6OUIHA CcpejguHa, cé
nouspaseHa e U norpebara o/ aleKBaTHO MOJie/IMPahe Ha BAKBUTE CHCTEMH,
KaKo M aHa/iM3aTa Ha NepQOpPMAHCHTE, KOM WITO UrpaaT KJy4yHa yJjora BO
MPOLIECOT HA HUBHO /IM3ajHHPakbLE, a Ce Co LeJ Aa ce 06e36e1M HUBHA yCNelHa
MPHMeEHa U eKcrnJioaTalyja Bo npakca.

HacnmpoTtH ppyrure Mojenu W npoTokoad 3a o6pa6oTka Ha
AUCTPUOYHpaHH TpaHCaKUMH BO MOOHM/IHA cpeguHa 6GasMpaHa Ha QHKCHA
HHQpPacTpyKTypa, KOH pasrjefyBaaT OrpaHH4YeH O6poj KOMYHHKALHCKH
ClleHapHja, NIPeTCTaBeH € HOB MOJeJl TOJIepaHTEeH Ha OTKa3u BO MpexHaTa
MOBP3aHOCT 3a 00paboTka Ha JAMUCTPHOYHpaHM TpaHCAKLUMK BO XHOGpH/HA
MOOM/IHA CpeJMHa, KOJjIITO IMOKpaj CTaHAapAHaTa KOMYHHKauMja mnomery
MOGH/IHUTE ypeau W QUKCHATa Mpexa, mogApKyBa (i) aj-XoK KOMyHMKaIWja
nomely MOOUIHUTE ypeau W (ii) BoBeAyBa a/irOpuTaM 3a OJJyYyyBake KOj o
npeTcTaByBa MOGHMJIHMOT ypes, BO $UKCHATA Mpexa BO MOceGHU CAyyYyaH, Kora
HHUTY CTaHJap/iHaTa, HUTY a/l-X0K KOMyHHKallHjaTa e BO3MOXHA, H € 0/Ir0BOPEH
32 /loHecyBambe Ha O/IYKM HaMmecTo Hero. HoBHOT Moges e BO MOMHOCT
noepHUKacHO Jja ce CpaByBa CO KOMYyHHUKALMCKHTE Maf0BH, KOH Ce €IHH O/l
HajYeCTHTe MNaj0BM BO MOOM/JHATa CpejMHa. 3a aHa/M3a Ha
neppopmabHIHOCTAa HA MOAENOT, IITO TH ondaka KOHLENTHUTE Ha
nep$opMaHCH U HaJIeXXHOCT, BOBE/IEH € HOB MIPUCTAI €O HAeHTHHKaLMjaTa Ha
PAa3/IMYHH KJIACH HA TPaHCaKL MK U crieuPUKalHja HA COO/IBETHH ONepaTHBHHM
npodHuaH, KOMIITO ja AedHHHMpaaT onepaTHBHATA OKOMAWMHA. KiaacuTe Ha
TPaHCAaKUHK I'M 00eJUHYBaaT KapaKTEPUCTUKHTE Ha 06JIaCTUTE CO pa3aHuHM
YCJIOBH 3a Hnmyﬂui{aunja M (QYHKLUMjaTa Ha TpaHCaKlHWjaTa, 3aejHo.
OnepaTrBHuTe Npoduiau ja AedHMHHUpaaT 3acTalleHOCTa HA COOABETHA KJIaca,
OlHOCHO BepojaTHOCTAa MOOMJIHHOT V4YeCHHK Ja M3BpliyBa MO6HJIHA
TpaHCakuuja oJ ojpe/ieHa Kjaca, BO 3aZlafieH BpeMeHCKH nepuop. HoBuoT
MpHCTamn, 3a pasJiMKa O/ Jocera IMpeTCTaBEeHHWTE, MHOTY IMOpeajH0 To
NpeTcTaByBa H aHa/IM3HMpaA BJIMjaHHETO HAa BMCOKO-JMHAMHYHOTO MOBeJeHHe

Ha MOOHMJIHWTE YYECHHIIM BP3 U3BPILYBAaHETO Ha JUCTPUOYHpPaHH TPaHCAKLUH




BO Mo6MJIHaA cpearHa. HanmpaBeHa e aHasM3a Ha nepdpopMaHCHTE HA MOAEJOT
CO crope/JyBame Ha pe3yJTaTH J0OHEHH CO CHMYJIAllMH Ha MOBeKe pas3/InYHH
cuieHapdja. Kako reHepaneH 3ak/Jy4oK 0J] aHaJv3aTa Ha nepdopMaHCHTE Ha
MO/IeJIOT, TMapLMjaJHUOT npujoHec Ha (i) af-XOK KOMYHHKALHWjaTa mnomery
MOOHJIHMTE ypeaH H (i) npuMeHaTa Ha COO/IBETEH aJIrOPpUTaM 3a OJ1yuyyBame
Kaj MOOMUJIHUTE areHTH e 00paTHO [PONOpPLHMOHAJIeH: KOra HHBOTO Ha aJ-X0K
MoAJApIIKa € I0MaJjlo, BJ/IMjaHHEeTO Ha a/ITOPUTAMOT 3a OJJIyYyyBarbe Bp3
MPOLIEHTOT Ha MOTBPAEHHW MOOMJIHU TpAHCAKLMHU e I[orojeM W obpaTHO.
MefyToa, BO chpera, THe 3HAayWMTe/JHO IO 3rojieMyBaaT MNpPOLEHTOT Ha
NOTBPJEHH MOOMJIHM TpPaHCAKIIMM BO crnopejaba €O TNPOTOKOJHUTE KOH BO
U3BpILIYyBakeTO Ha MOOWUJHWTE TpaHCAaKLMH He BKAy4YyBaaT a/i-XOK
KOMYHHMKAalHja /WK aJropuraMm 3a ojaJiydyBame. MUcTo Taka, HampaseHa e
aHa/M3a Ha NOBeKe MepKH Ha neppopMadMJIHOCT HA MOAEJNOT H HHUBHA
cnnopen6a co Two Phase Commit u Fault-Tolerant Pre-Phase Transaction Commit
MPOTOKO/JIMTEe. AHa/U3UTE TMOKaXKyBaaT JieKa MO/leJIoT TNpH/oHecyBa 3a
HaMaJlyBale Ha OpP0joT HAa OTKaXXKaHHU AUCTPUOYHPAHU MOOHJIHU TPaHCAKIHH H
obe3beayBa noepuKaceH MexaHM3aM Ha ON0paByBakbe 0/ 1aZJ0BH Ha MpeXXHaTa
MOBP3aHOCT BO MOOMJIHA cpearHa. MozesoT oTBOpa HOBH MOXXHOCTH 3a pa3Boj
Ha HaJIeXKHH allJIMKALlHH KOUIUTO Ke paboTaT BO YCJIOBH HA xuﬁfm,uua MOOHJIHA
cpeAMHa M HyAM mNoJJpLIKA 3a JAu3ajH Ha epHUKACHH TMPOTOKOJH 3a

AUCTPHOYHMpaHH TPaHCAKIIMK BO MOGHI/IHA CpejiHHA.

Kanyyau 36opoBu MoOuaHM  aucTpubyupaHd  TpaHCaKLMH, AJ-XOK
KOMyHHKallMja, AJiropuTaM 3a ojJy4yyBaimbe, OnepaTuBeH npogui,
[lepdpopmadbunnoct, CHMys1aLMu co JUCKPETHH HAaCTaHH




Abstract

The increasing emergence of mobile devices contributes to a rapid
progress in wireless technologies. Mobile devices interacting with fixed devices
can support applications such as: e-mail, mobile commerce (m-commerce), mobile
inventory, etc. Yet, there are many issues that are challenging and need to be
resolved before enabling mobile devices to take part in distributed
computing. These limitations and characteristics of the mobile environment
make it harder to design appropriate and efficient commit protocols. Some of
the most frequent problems encountered in mobile environments are
communication failures. Related models and protocols for distributed
transaction processing in mobile environment that is based on fixed
infrastructure deal with limited number of communication scenarios. This
research proposes a new model for distributed transaction processing in hybrid
mobile computing environment that beside the existing communication
between mobile and fixed hosts supports: (i) ad-hoc communication between
mobile devices and (ii) decision algorithm is a mobile device representative at
the fixed part of the network, in special cases when neither standard, nor ad-hoc
communication is possible. The new model is more efficient in dealing with
communication failures, which are one of the most frequent problems in mobile
environments. For performability analysis, that includes the concepts of
performance and reliability, a new approach is introduced that in identifies
different transaction classes and specifies appropriate profiles, which define the
operative environment. Transaction classes unify characteristics of regions with
different communication conditions and the transaction function. The operative
profiles define the participation of a certain class, i.e. the probability of a mobile
participant to execute mobile transaction of a certain class in a given time
period. This new approach, compared to related approaches, analyses the
influence of a highly dynamic behavior of mobile participants on the execution
of distributed transactions in mobile environment. Performance evaluation is
derived from comparison of the results obtained by simulations of variety of

different scenarios. As a general conclusion from our simulation-based




performance analysis, the partial contribution of (i) ad-hoc communication
between mobile hosts and (ii) the employment of an appropriate decision
algorithm for mobile host agents is counter proportional: when the level of ad-
hoc support is lower, the impact of the employment of a decision algorithm on
the mobile transaction commit rate is stronger and vice versa. Nevertheless,
conjointly, they substantially improve transaction commit rate when compared
to the protocols that do not include ad-hoc communication and decision
algorithm in the mobile transaction processing. Furthermore, the model
analysis a number of performability parameters and compares them to the Two
Phase Commit and Fault-Tolerant Pre-Phase Transaction Commit protocols. The
analyses show that the model contributes to the reduction of the number of
aborted mobile transactions and provides more efficient mechanism for recovery
of failures caused by network disconnections. The model opens up new
possibilities for development of reliable applications that will operate in hybrid
mobile environment and offer support for design of efficient protocols for

distributed mobile transaction processing.
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