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The goal of the paper is to define requirements to OWL 2 ontologies, under which their semantics may be preserved in a
relational database, and to demonstrate that the hybrid approach for transforming OWL 2 ontologies into relational databases
possesses such capability. The hybrid approach maps part of ontology concepts to relational database concepts on the base of
their common semantics; ontology constructs having no direct equivalents in databases are stored in metatables. The paper
defines requirements for ontologies under transformation as ontology normalization and integrity rules, and presents a set of
SQL queries for extracting rich data, covering semantics of source ontology, from the resulting database. The capability of the
hybrid approach to preserve semantics of OWL 2 ontologies in relational databases is demonstrated with a representative
example of a Vehicle ontology.

U. Legat, A. Biasizzo, F. Novak. On-Line Self-Recovery of Embedded Multi-Processor SOC on FPGA Using
Dynamic Partial Reconfiguration. Information Technology and Control, Kaunas, Technologija, 2012, Vol. 41, No. 2,
116 — 124.

An error-recovery method for embedded multi-processor systems on SRAM-based FPGAs is proposed. This method is
effective against soft-errors in the configuration memory, such as the errors caused by high energy radiation also known as
Single Event Upsets. The error-recovery algorithm performs on-line test of the FPGA configuration memory and recovers errors
using dynamic partial reconfiguration. Processor cores perform a distributed recovery procedure. If a failure occurs in the
processor currently running the recovery algorithm, another processor core takes the role and performs reconfiguration.
Presented case study demonstrates the advantage of the proposed approach.

S. Minkevi¢ius, L. Sakalauskas. Modeling of the Phenomena in Multiserver Networks. Information Techno-
logy and Control, Kaunas, Technologija, 2012, Vol. 41, No. 2, 125 — 135.

The paper is devoted to the analysis of queueing systems in the context of the network and communications theory. We
investigate a theorem on the law of the iterated logarithm for a queue of jobs in an open multiserver queueing network and its
applications to the mathematical models of the generalized Internet system and a multiserver computer system.

R. Maskelitinas, K. Ratkevi¢ius. HMI Modelling for Multimodal Lithuanian Applications. Information Tech-
nology and Control, Kaunas, Technologija, 2012, Vol. 41, No. 2, 136 — 142.

Spoken dialogue based human-machine interfaces (HMI) are becoming more and more widely integrated in computer
applications. Speech allows doing some task easier and faster. The combination with a more traditional means of inputs and
outputs — i.e. the multimodality factor becomes more and more important allowing wider accessibility. It is important to model
and design spoken language dialog trees to imitate the natural conversations in the human-computer interactions, especially in
information retrieval systems and applications. The paper presents three algorithms of HMI dialogs and the results of their
experimental evaluation. The results showed that it is possible to achieve about 97% recognition accuracy in simple phrase based
dialog conversations and about 93% in a very naturally sounding keyword spotting based dialogs

H. Huang, Y. Zhuang, G. Ma., Y. Lv. Optimal Spacecraft Formation Reconfiguration with Collision Avoidance
Using Particle Swarm Optimization. Information Technology and Control, Kaunas, Technologija, 2012, Vol. 41,
No. 2, 143 — 150.

This paper presents an energy-optimal trajectory planning method for spacecraft formation reconfiguration in deep space
environment using continuous low-thrust propulsion system. First, we employ the Legendre pseudospectral method (LPM) to
transform the optimal reconfiguration problem to a parameter optimization nonlinear programming (NLP) problem. Then, to
avoid the computational complexity for calculating the gradient information caused by traditional optimization methods, we use
particle swarm optimization (PSO) algorithm to solve the NLP problem. Meanwhile, in order to avoid the collision between any
pair of Legendre-Gauss-Lobatto (LGL) points, we insert some test points in the region where collision may happen most likely.
What’s more, the collision avoidance constraints are also checked at these test points. Finally, numerical simulation shows that
the energy-optimal trajectories for spacecraft reconfiguration could be generated by the method we proposed in a relative short
time, so that it could be adopted on-board for practical spacecraft formation problems.

M.-L. Chiang, H.-C. Hsieh. A New Approach to the Fault Detection Problem for Mobile P2P Network.
Information Technology and Control, Kaunas, Technologija, 2012, Vol. 41, No. 2, 151 — 161.

To improve the performance of mobile P2P network systems, all the faulty-free peers must be able to function
collaboratively. Regrettably, some peers may be untrustworthy and unwilling to cooperate with others. Some peers may even
attack the network resulting in the performance degrades. For this reason, it is very important to provide a reliable protocol to
detect and remove faulty peers. In the past, there have some traditional BA protocols been proposed for fault detection, in which
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all peers require to exchange 2 * (L(n-1)/3] +1) rounds of message to collect messages; and the complexity of messages is O(nL("'

D31 3J). However, the previous protocols are inefficient and unsuitable for the mobile P2P network because most of the
protocols do not concern the mobility issue, and can cause large number of message results in a large protocol overhead. In this
study, we proposed a new fault detection protocol to detect/locate faulty peers by using only three rounds of message exchange.
Furthermore, the complexity of protocol we proposed can be reduced to O(x%) even if some peers move around the network.
Since, our proposed protocol is more suitable and efficient for mobile P2P network.

M. Liu, B. Liu, Y. Liu, C. Sun. Data Evolvement Analysis Based on Topology Self-Adaptive Clustering
Algorithm. Information Technology and Control, Kaunas, Technologija, 2012, Vol. 41, No. 2, 162 — 172.

Along with the fast advance of internet technique, internet users have to deal with tremendous data every day. One of the
most useful knowledge exploited from web is about the transfer of the information expressed by two data sets collected in
different time phases. With this kind of knowledge, we can further apprehend what information newly appears, what information
is antiquated, and what information maintains unchanged along with time passing. The task aiming at acquiring this kind of
knowledge is formally entitled as data evolvement analysis. Clustering is a good solution to this task. By comparing the
clustering results respectively formed in different time phases, it is easy to acquire the transfer of the information. Unfortunately,
aforementioned plan is time- consuming, since it needs to perform clustering algorithm once again, once input data are updated.
Therefore, we need to design a dynamic clustering algorithm. Once input data are updated, it can form clustering results by
adjusting the existent cluster partition instead of performing clustering algorithm again. For this reason, a novel Topology Self-
Adaptive Clustering algorithm (abbreviated as TSAC) is proposed in this paper. This algorithm comes from Self Organizing
Mapping algorithm (abbreviated as SOM), whereas, it doesn't need to make any assumption about neuron topology beforehand.
Besides, when input data are updated, its topology remodels meanwhile. For further enhancing its performance, it imports
minimum spanning tree to preserve its topology order, which is never performed by any traditional SOM based algorithms. For
clearly measuring the magnitude of the transfer of the information, it partitions data space into several grids, and calculates the
density of each grid to quantify the transfer. Experiment results demonstrate that TSAC can automatically tune its topology. By
this algorithm and in addition to grid structure, the transfer of the information can be legibly visualized.

Y.-M. Tseng, C.—H. Yu, T.-Y. Wu. Towards Scalable Key Management for Secure Multicast Communication.
Information Technology and Control, Kaunas, Technologija, 2012, Vol. 41, No. 2, 173 — 182.

Secure multicast communication allows a sender to deliver encrypted messages to a group of authorized receivers. A
practical approach is that the sender uses a common key shared by the authorized receivers to encrypt the transmitted messages.
The common key must be renewed to ensure forward/backward secrecy when group members leave/join the group, called the
rekeying process. Thus, the rekeying problem is a critical issue for secure multicast communication. Many key management
schemes have been proposed to improve the performance of the rekeying process. In 2010, Lin et al. proposed two key
management schemes without the rekeying process. However, the transmission size required in their schemes increases linearly
with the number of group members. In this article, we use the time-bound concept to propose two new key management schemes
without the rekeying process. The point is that the required transmission size is constant. Performance analysis is given to
demonstrate that our schemes have better performance as compared with the recently proposed key management schemes in
terms of transmission size and computational cost. Under several security assumptions, we prove that the proposed schemes
satisfy the requirements of secure multicast communication.

C.-F. Cheng, K.-T. Tsai, H.-C. Liao. A Simple and Efficient Signature-based Consensus Protocol in the
Asynchronous Distributed System. Information Technology and Control, Kaunas, Technologija, 2012, Vol. 41,
No. 2, 183 — 198.

The consensus problem in distributed systems is mainly solved by message exchange. Most of previous consensus
algorithms rely on exchange of oral messages to achieve consensus among processors. As oral messages are susceptible to
influences from malicious attackers, this type of consensus protocols usually requires a large number of rounds of message
exchange, and the complexity of message exchange is also excessively high. In light of this drawback of oral message-based
consensus algorithms, some scholars proposed signed message-based consensus algorithm to reduce the number of rounds of
message exchange required. However, some signed message-based consensus algorithms still have certain drawbacks which
make them ineffective in some conditions. To address this issue, we propose a new signed message-based consensus algorithm in
this paper. We integrate the concept of grouping into the proposed algorithm and find the best number of groups through
mathematical analysis to further reduce the rounds of message exchange required. In other words, the proposed algorithm makes
use of digital signature and the concept of grouping to solve the consensus problem.
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SANTRAUKOS

E. VyS$niauskas, L. Nemuraité, B. Paradauskas. OWL 2 ontologijy semantikos i$saugojimas reliacinése
duomeny bazése taikant hibridinj metoda. Informacinés technologijos ir valdymas, Kaunas, Technologija, 2012, T.
41,Nr. 2, 103 - 115.

Straipsnio tikslas — apibrézti salygas, kurioms esant OWL 2 ontologijy semantikg galima i$saugoti reliacinése duomeny
bazése ir parodyti, kad hibridinis OWL 2 ontologijy saugojimo reliacinése duomeny bazése metodas Sig galimybe teikia.
Straipsnyje analizuojamos ontologijy normalizavimo ir vientisumo uztikrinimo taisyklés bei jas atitinkanti transporto ontologija
ir duomeny bazé, sugeneruota taikant hibridinj metoda, kai dalis ontologijos dariniy tiesiogiai vaizduojama reliacine schema, o
kita dalis, neturinti tiesioginio atvaizdzio duomeny bazéje, saugoma metalentelése. Pateikiamos SQL uzklausos rodo, kaip
metalentelés padeda iSgauti vertingesne informacija, atitinkancia ontologijos semantika

U. Legat, A. Biasizzo, F. Novak. Aktyvus jterptyjy sistemy, sudaryty i§ daugiaprocesorés SOC sistemos FPGA
pagrindu, atsiklirimas naudojant dinaminj dalinj pertvarkyma. Informacinés technologijos ir valdymas, Kaunas,
Technologija, 2012, T. 41, Nr. 2, 116 — 124.

Sitlomas klaidos atitaisymo metodas, skirtas jterptinéms daugiaprocesoréms sistemoms atkurti naudojant SRAM
grindziamas FPGA. Sis metodas tinka 3alinti nedideléms klaidoms, atsirandangioms konfigiiracijos atmintyje, pavyzdziui, dél
didelés energijos spinduliuotés, taip pat vadinamoms vieno jvykio sutrikimais. Klaidos atkiirimo algoritmas tinkle atlicka FPGA
konfigiiracijos atminties testg ir iStaiso klaidas dinaminio dalinio pertvarkymo biidu. Procesoriaus branduoliai jvykdo paskirstyta
atitaisymo procediira. Jei atitaisymo algoritma vykdanciame procesoriuje jvyksta klaida, kitas procesoriaus branduolys perima
algoritmo vykdyma ir atlicka pertvarkyma. Pateiktas pavyzdinio atvejo tyrimas parodo siilomo metodo pranasumus.

S. Minkevicius, L. Sakalauskas. Apie netiesinius reiskinius skaitmeniniuose tinkluose. Informacinés techno-
logijos ir valdymas, Kaunas, Technologija, 2012, T. 41, Nr. 2, 125 — 135.

Sio aptarnavimo teorijos tyrimo tikslas yra teorema, pateikianti dvigubo logaritmo désnj paraidky eilés ilgiui atvirame
daugiakanaliame aptarnavimo tinkle, taip pat §ios teoremos taikymas, kuriant matematinius kompiuterio ir interneto pranesimy
siuntimo sistemy modelius.

R. Maskelitinas, K. Ratkevi¢ius. Zmogaus ir masinos sasajos, skirtos multimodaliems taikymams Lietuvoje,
modeliavimas. Informacinés technologijos ir valdymas, Kaunas, Technologija, 2012, T. 41, Nr. 2, 136 — 142.

Vartotojo ir kompiuterio tarpusavio sasaja, dar vadinama zmogaus ir masinos s3saja, tampa vis svarbesne komunikaciniy
paslaugy dalimi. Naudojant tokia sgsaja galima sékmingiau ir efektyviau atlikti daugelj pagrindiniy telekomunikacinéms
paslaugoms keliamy uzduociy, kuriy svarbiausia yra sujungti ir leisti tarpusavyje bendrauti asmenims bet kurioje pasaulio vietoje
bet kuriuo metu. Tai gali uztikrinti tiktai mobiliis jrenginiai. Tokie jrenginiai turi nedidel¢ klaviatiira ir nedidelj ekrana, todél
balsiné sasaja daugeliu atvejy yra pranasesné. Straipsnyje pateikiami trys multimodalios sgsajos modeliai ir jy eksperimentinio
jvertinimo rezultatai. Parodyta, kad galima gauti apie 97 % lietuvisky skai¢iy pavadinimy atpazinimo tiksluma, kai skaiciai yra
ilgose frazése, ir apie 93 % atpazinimo tiksluma, kai skaiciai yra trumpuose natiiraliai skambanciuose balso dialoguose ir vyksta
raktazodziy paieska.

H. Huang, Y. Zhuang, G. Ma., Y. Lv. Optimalus erdvélaivio sandaros pertvarkymas susidiirimui i§vengti
optimizuojant daleliy spieCiy. Informacinés technologijos ir valdymas, Kaunas, Technologija, 2012, T. 41, Nr. 2,
143 - 150.

Straipsnyje pristatomas optimalus energijos vartojimo trajektorijos planavimo metodas, skirtas erdvélaivio sandarai
pertvarkyti kosmingje aplinkoje, naudojant nuolating silpnos jégos impulso sistema. Pirma, optimaliai pertvarkymo problemai
pakeisti | parametry optimizavimo netiesing programavimo problema (NLP) taikomas Legendre pseudo-spektrinis metodas
(LPM). Tuomet, siekiant iSvengti sudétingy tradicinio optimizavimo metody sukelty gradiento skai¢iavimy, naudojamas daleliy
spieCiaus optimizavimo (PSO) algoritmas NLP problemai spresti, o kad biity galima i$vengti susidiirimo tarp bet kokios poros
Legendre, Gausso ir Lobatto (LGL) tasky, jterpiami kai kurie testavimo taskai i tg sritj, kur susidiirimas yra labiausiai tikétinas.
Taip pat yra tikrinami susidirimo vengimo apribojimai Siuose testavimo taskuose. Galiausiai skaitmeninis modeliavimas parodo,
kad erdvélaiviui pertvarkyti optimalias energijos trajektorijas galéty generuoti metodas, pasiiilytas per palyginti trumpa laika,
taigi, tai galéty buti pritaikyta praktinéms erdvélaivio sandaros problemoms spresti.

M.-L. Chiang, H.-C. Hsieh. Naujas pozitiris | judriojo ryS$io P2P tinklo klaidy aptikimo problema. I/nforma-
cinés technologijos ir valdymas, Kaunas, Technologija, 2012, T. 41, Nr. 2, 151 — 161.
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Siekiant pagerinti judriojo rySio P2P tinklo sistemy darbg, visi neturintys klaidy lygiarangiai turi gebéti veikti bendrai.
Gaila, bet kai kurie lygiarangiai gali biti nepatikimi ir nenoréti bendradarbiauti su kitais arba gali net atakuoti tinkla, o dél to
mazeja efektyvumas. Dél Sios priezasties labai svarbu turéti patikima protokola, kuris aptikty ir paSalinty klaidingus
lygiarangius. Anks¢iau buvo pasitlyti keli tradiciniai klaidy aptikimo BA protokolai, pagal kuriuos visiems lygiarangiams
reikéjo apsikeisti
2 * (L(n-1)/3] +1) zinudiy ciklais, kad sukaupty Zinutes, ir Zinudiy sudétingumas yra O(nu”'”m*u”'l)m). Taciau ankstesni
protokolai yra neefektyviis ir netinkami judriojo rySio P2P tinklui, nes dauguma protokoly neapima judrumo problemos, ir
Zinugiy gali biti daug, o dél to protokole labai padaugéja papildomos informacijos. Siame moksliniame tyrime pasiiilytas naujas
klaidy aptikimo protokolas, kad buty galima aptikti/nustatyti klaidingus lygiarangius, atliekant tik tris apsikeitimo zinutémis
ciklus. Be to, pasiiilytajj protokola galima supaprastinti iki O(n2), net jei kai kurie lygiarangiai juda aplink tinklg. Vadinasi,
miisy pasitlytas protokolas judriojo rysio P2P tinklui yra tinkamesnis ir efektyvesnis.

M. Liu, B. Liu, Y. Liu, C. Sun. Duomeny plétros analizé pagrista topologiniu prisitaikanc¢iy sankaupy
formavimo algoritmu. Informacinés technologijos ir valdymas, Kaunas, Technologija, 2012, T. 41, Nr. 2, 162 — 172.

Interneto technologijoms sparciai tobuléjant, interneto vartotojai kiekvieng dieng susiduria su didZiuliais duomeny kiekiais.
Viena i§ naudingiausiy ziniy, iSgauty i$ tinklo, yra zinia apie informacijos perkélima, iSreikSta dviem duomeny rinkiniais,
surinktais skirtingose laiko fazése. Sios riisies Zinios leidzia nuspéti, kuri informacija pasirodo naujai, kuri yra pasenusi ir kuri
informacija laikui bégant neesikei¢ia. Uzduotis, kuria sickiama jgyti Sios riiSies ziniy, formaliai yra vadinama duomeny plétros
analize. Sankaupy formavimas yra tinkamas §ios uzduoties sprendimo biidas. Lyginant sankaupy suformavimo skirtingose laiko
fazése rezultatus, lengva sukombinuoti informacijos perkélima. Deja, tam planui reikia daug laiko sanaudy, nes jis turi jvykdyti
sankaupy formavimo algoritma dar kartg po to, kai atnaujinami jvestieji duomenys. Todé¢l turime suprojektuoti dinamiska
sankaupy formavimo algoritmg. Kai jvesties duomenys atnaujinti, algoritmas gali suformuoti sankaupy formavimo rezultatus
reguliuodamas esama sankaupos padalijima, uzuot vél vykdes sankaupy formavimo algoritmg. D¢l $ios priezasties Siame darbe
sitilomas nejprastas topologinis prisitaikan&iy sankaupy formavimo algoritmas (angl. santrumpa TSAC). Sis algoritmas kilo i§
savaime susitvarkanciojo zemélapio algoritmo (angl. santrumpa SOM), taiau i§ anksto nereikia daryti jokiy prielaidy apie
neurony topologija. Be to, kai jvesties duomenys atnaujinami, jy topologija atsikuria. Atlikimui toliau gerinti importuojamas
minimalus apimties medis, kad bty i$saugota jo topologijos tvarka, o to neatlicka joks tradicinis SOM pagrjstas algoritmas.
Informacijos perkélimo dydziui tiksliai iSmatuoti jis padalija duomeny erdve  kelis tinklelius ir apskaiciuoja kiekvieno tinklelio
tankuma, kad nustatyty perkélimo kiekj. Bandymo rezultatai rodo, kad TSAC gali automatiskai suderinti savo topologija. Sis
algoritmas ir jo papildymas tinkleliy struktiira leidzia tinkamai vizualizuoti informacijos perkélima.

Y~M. Tseng, C.—H. Yu, T.-Y. Wu. Keiiamo dydzio rakto valdymo schema saugiam daugiataSkiam
sujungimui sudaryti. Informacinés technologijos ir valdymas, Kaunas, Technologija, 2012, T. 41, Nr. 2, 173 — 182.

Saugus daugiataskis sujungimas leidzia siuntéjui nusiysti uzsifruotas zinutes grupei jgalioty priéméjy. Praktiskai tai reiskia,
kad siuntéjas naudoja bendrag rakts, kurj turi jgaliotieji gavéjai perduodamoms Zinutéms uz$ifruoti. Bendras raktas turi biti
atnaujinamas siekiant uztikrinti slaptuma perdavimo ir priémimo metu, kai grupés nariai palieka/prisijungia prie grupés. Toks
procesas vadinamas rakty pakeitimu. Taigi, rakty pakeitimo problema yra esminé sickiant saugaus daugiataskio sujungimo. Buvo
pasiiilyta daug rakto valdymo schemy be rakty pakeitimo proceso. 2010 m. Lin ir kt. pasitlé dvi rakto valdymo schemas be rakty
pakeitimo proceso. Ta&iau jy schemose daugéjant grupés nariy skaidiui reikalaujamas perdavimo dydis tiesiskai didéja. Siame
straipsnyje naudotasi laiko apribojimo savoka siiilant dvi naujas rakto valdymo schemas be rakto pakeitimo. Esmé yra ta, kad
reikiamas perdavimo dydis yra pastovus. Veiklos analizé pateikiama parodant, kad miisy schemos veikia geriau palyginant su
neseniai sitilytomis rakto valdymo schemomis, atsizvelgiant j perdavimo dydj ir skai¢iavimo sgnaudas. Darant kelias saugumo
prielaidas, jrodyta, kad sitilomos schemos tenkina saugaus daugiataskio sujungimo reikalavimus.

C.-F. Cheng, K.-T. Tsai, H.-C. Liao. Paprastas ir veiksmingas parasu pagristas susitarimo protokolas
asinchroniskoje paskirstytojoje sistemoje. Informacinés technologijos ir valdymas, Kaunas, Technologija, 2012, T.
41, Nr. 2, 183 — 198.

Susitarimo problema paskirstytosiose sistemose daugiausia yra sprendziama apsikeitimu zinutémis. Dauguma ankstesniy
susitarimo algoritmy priklauso nuo zodiniy apsikeitimy zinutémis, kad pasiekty susitarimg tarp procesoriy. Kadangi zodinés
zinutés yra pasiduodancios kenkejisky puoléjy jtakoms, §io tipo susitarimo protokolams paprastai reikia daug apsikeitimo
zinutémis cikly, ir apsikeitimas zinutémis taip pat yra pernelyg sudétingas. Atsizvelgdami | §j zodine Zinute pagristy sutarimo
algoritmy trikuma, kai kurie mokslo zmoneés pasiiilé pasirasyta zinute pagrista susitarimo algoritma, kad sumazinty reikalinga
apsikeitimo zinutémis cikly skai¢iy. Taciau, kai kurie pasiraSyta zinute pagrjsti susitarimo algoritmai vis dar turi trikumy, kurie
tam tikromis salygomis padaro juos neefektyvius. Siekdami atkreipti démesj i §ia problema, Siame straipsnyje sifilome pasirasyta
zinute pagrista susitarimo algoritma. | pasiiilytaji algoritma integruojame grupavimo koncepcija ir, siekdami sumazinti
reikalingus apsikeitimo zinutémis ciklus, matematinés analizés biidu randame geriausia grupiy skaiciy. Kitaip tariant, pasitilytas
algoritmas naudoja skaitmeninj para3g ir grupavimo savoka, kad i$spresty sutarimo problema. Sis algoritmas gali ne tik padidinti
paskirstytyjy sistemy klaidos tolerancija, bet ir gerokai sumazinti susitarimui pasiekti reikalingg apsikeitimo zinutémis cikly
skaiciy.
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