Pe3tomera Ha myOnuKalUuUTe HA TII. ac. 1-p BenuH AHI0HOB

3a y4acTHE€ B KOHKYPC 32 “JOUEHT”

1. Andonov, V., M. Stefanova-Pavlova, T. Stojanov, M. Angelova, G. Cook, B. Klein, K.
Atanassov, P. Vassilev, Generalized net model for telehealth services. Proc. of the 6th
IEEE Int. Conf. “Intelligent Systems”, Sofia, 2012, 221-224.

Abstract: During the last 30 years, the generalized nets are used as a tool for modelling of
different processes in medicine. In the present paper, an application of the apparatus of
generalized nets to assistive technology, namely to telehealth services and the advantages
of using such model, is discussed.

Pestome: Ilpe3 nociaeanute 30 ronuHu 0000IIEHUTE MPEKHU CE€ M3IOI3BAT KATO CPEICTBO
3a MOJIeJIMpaHe Ha Pa3IuYHK [TPOIECH B MEAMIIMHATA. B HacTosIara craTus ce u3cjeasa
NPUIOKEHHE HA amapara Ha 00OOLIEHUTE MPEKU KbM MOAIOMAralliTe TEXHOJIOIUU, B
gactHocT KbM telehealth ycmyrm (auctaHmuMOHHO MEOMIMHCKO —OOCTY)KBaHE) |
IpEeAXMCTBATA HA U3IIOI3BAHETO HA TAKMBA MOIEIH.

2. Stefanova-Pavlova, M., V. Andonov, V. Tasseva, A. Gateva, E. Stefanova, Generalized
Nets in Medicine: An Example of Telemedicine for People with Diabetes. Springer series
Studies in Fuzziness and Soft Computing. Chapter: Imprecision and Uncertainty in
Information Representation and Processing, Vol. 332, 2015, 327-357.

Abstract: In the present paper, an overview of the Generalized Nets (GNs) models in
medicine and telecare/telehealth is given. The apparatus of GNs has been used in the
modelling of physiological processes, diagnostics of diseases, organizational and
administrative processes in hospitals. Recently, in a series of papers, GNs have been used
to model telecare/telehealth services. On the basis of these models, a GN model of
telemedicine for patients with diabetes is proposed. The sensors included in the model are
blood pressure monitor, weight scale, pulse oximeter and blood glucose monitor. Smart
filtering of false positive alarm messages is included which reduces the number of events
for which the health care person has to take a decision. The GN model can be used to
develop a decision support tool for telemedicine for people with diabetes.

Pestome: B cratmara e HampaBeH oOII mperyie Ha OOOOIIEHOMPEKOBH MOJEIU B
menunuHata u  telecare/telehealth. Amaparsr Ha 0000mICHNTE MpeXH ce U3MOJI3Ba B
MOJICTTMPAaHETO Ha (HU3HOJIOTHYECKH IPOIECH, TUArHOCTUIMpaHe Ha 3a00JsBaHMS,
OpPraHM3allMOHHM W aJMHHUCTPATUBHH NpOLIECH B OONHUIM. B mocnenHute roavHu B
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nopeauia myOauKaiuu O00OOLIEHUTE MPEKH C€ W3MOJM3BAaT 3a MOJEIMpaHe Ha
telecare/telehealth ycmyru. Ha 6asata Ha Te3u MOJEIH, TyK € IIPEIIOKCH
0000IIIEHOMPEXKOB MOJIEN Ha TeJIeMEAUIMHA 3a Xopa ¢ auaber. CeH30puTe, BKIIOUYCHH B
MojeNia ca: ypea 3a HM3MEpBaHE Ha KPBHBHOTO HajsraHe, Be3Ha 3a TeJleCHA Maca,
MyJICOKCUMETBD W TJIIOKOMEP. BKJIFOYEHO € MHTENMIeHTHO (HUITpUpaHe Ha (ajliuBU
MO3UTHBHM aJapMEHH CHOOIICHHs, KOETO HaMaisiBa Opos Ha CHOMTHATA, 38 KOWTO
AUCIIeUepuTe TPsAOBA Ja B3eMar perieHue. I[IpeanokeHusT 000OIICHOMPEKOB MOJICT
MOKE J]a C€ H3I0JI3Ba 3a pa3pabOTBaHE HA CHCTEMH 3a IOJANOMAraHe B3EMaHETO Ha
pellieH s B TeJIeMEeIMIIMHATA 33 XOpa C Aualer.

Vassilev, P., L. Todorova, V. Andonov, An auxiliary technique for InterCriteria Analysis
via a three dimensional index matrix. Notes on Intuitionistic Fuzzy Sets, Vol. 21, 2015,
No. 2, 71-76.

Abstract: In the present paper, a new auxiliary technique inspired by InterCriteria Analysis
is proposed. It is also based on indexed matrices, however, since the considered estimates
(again in the form of intuitionistic fuzzy pairs) are not pair-wise but triple-wise, it is three
dimensional. The minimum number of required data needed to be stored, for the proposed
technique, is given. The way the meaning of the obtained intuitionistic fuzzy pairs in the
auxiliary method differs from that of the considered here implementation of the
InterCriteria Analysis is also commented upon. Some properties of the proposed auxiliary
technique are studied and possible applications are outlined.

Pestome: B Hacrosmiara ctatus ce mpeasiara HOBa IOMOIIHA T€XHHKa B oOjacTra Ha
UHTEpKpUTEpHATHUA aHanu3. Ts ce 6a3upa ChIIO Taka Ha MHAEKCUPAHUTE MATPUIHU, HO
ThI KaTo pas3riexIaHnuTe OLICHKH (BbB (hopMaTa HA MHTYMLIMOHUCTKU Pa3MHUTU JABOMKN)
HE ca MO JBOWKH, a MO TPOWKH, Pa3sMEPHOCTTAa € TpH. 3a IpeJlokKeHaTa TEeXHHKa €
onpejeNeH MHUHUMaJIHUAT 00eM HeoOXOoOuMHu JaHHU 3a cbxpaHeHue. OOcwvxkaa ce
HAa4YUHBT, 110 KOWTO MOJYyYEHUTE HHTYULIMOHUCTKH Pa3MUTH JBOMKH B TIOMOIIHUS METO]
Ce pa3janyaBar OT Pa3reAaHOTO B CTATUATA IPUIIOKEHUE Ha UHTEPKPUTEPUATHUS aHAIH3.
W3cnenBar ce HAKOM CBOMCTBA Ha MpensoKeHaTa MOMOIIHA TEXHHUKA M ca O4YepTaHU
BB3MOXHH MPUITOKEHHUS.

Poryazov, S., V. Andonov, E. Saranova, Comparison of Conceptual Models of Overall
Telecommunication Systems with QoS Guarantees. In: Christiansen H., Jaudoin H.,
Chountas P., Andreasen T., Legind Larsen H. (eds) Flexible Query Answering Systems.
FQAS 2017. Lecture Notes in Computer Science, Vol. 10333, Springer, Cham, 2017, 260-
268.



Abstract: Different approaches to conceptual modeling of overall telecommunication
systems with QoS guarantees are discussed. Generalized Nets (GNs) are used as an
alternative to the already existing conceptual models based on the Service Networks
Theory. Two GN representations of a part of the Switching stage are proposed and their
advantages and disadvantages are discussed.

Pestome: OOCHX’AaT ce pPa3IUYHU MOAXOAM KbM KOHLENTYJIHOTO MOJEIUpaHe Ha
TEJIEKOMYHHUKAIIMOHHN CUCTEMH C TrapaHIMH 3a KadecTBO Ha oOciykBaHe. O0o0mmeHuTe
MpPEXH C€ M3IOJ3BAaT KaTO AJTEpPHATHBA Ha CHIIECTBYBAIIUTE KOHIENITYaTHH MOJEIH,
O0a3upaHn Ha TeopuATa Ha MacoBoTO oOcmyxBane. llpemnmoxenu ca jaBe
0000IIEHOMPEIKOBH TPEJCTABSIHAA Ha €Tarla Ha KOMYTalus U ca OOCHICHH TEXHHUTE
MPEIUMCTBA U HEJJOCTAThIIH.

. Andonov, V., Generalized Nets with Characteristics of the Arcs. Compt. rend. Acad. bulg.
Sci., Vol. 70, 2017, No 10, 1341-1347.

Abstract: A new extension of the class of the ordinary generalzed nets is defined —
Generalized Nets with Characteristics of the Arcs (GNCA). In it, the arcs can obtain
characteristics during the functioning of the net if tokens have passed through them. It is
proved that the class of all GNCA is conservative extension of the class of the ordinary
generalized nets.

Pestome: JlehmHrpano e HOBO pa3lIMpeHUE Ha Kjlaca Ha CTaHAapPTHUTE 000OIIEHN MPEXH
— 0000IIeHN MpeXH C XapaKTepUCTUKUW Ha Abrure. J[brute B MpEXHUTE OT TOBa
paslIMpeHre MoraT Ja MojlyyaBaT XapaKTepPUCTHUKU MO BpeMe Ha (YHIKHOHHMpAaHE Ha
Mpexara, ako 10 TAX ca MpeMHHaIM sapa. Joka3Ba ce, ye KJIachT Ha 0000IIEHUTE MPEXKH
C XapaKTepUCTHKH Ha JBIUTE € KOHCEPBATUBHO PAa3IIMPEHUE Ha KJlaca Ha CTAHJAapPTHUTE
00001IEHN MPEXKH.

Stefanova-Pavlova, M., V. Andonov, T. Stoyanov, M. Angelova, G. Cook, B. Klein, P.
Vassilev, E. Stefanova, Modeling Telehealth Services with Generalized Nets. In: Sgurev
V., Yager R., Kacprzyk J., Atanassov K. (eds) Recent Contributions in Intelligent Systems.
Studies in Computational Intelligence, Vol. 657, Springer, Cham, 2017, 279-290.

Abstract: Generalized Net model of processes, related to tracking the changes in health
status (diabetes) of adult patients has been presented. The contemporary state of the art of
the telecommunications and navigation technologies allows this model to be extended to
the case of active and mobile patient. This requires the inclusion of patient’s current
location as a new and significant variable of the model. Various opportunities are
considered for the retrieval of this information, with a focus on the optimal ones, and a
refined Generalized Net model is proposed.



Pestome: IlpencraBen € 000OIIEHOMPEKOB MOEN HA MPOIECH, CBBP3aHU C MPOMEHH B
3MpaBHUsI CTAaTyCc Ha manueHTH. CBBPEMEHHOTO CBhCTOSHHE HAa TEJICKOMYHUKAIUUTE M
TEXHOJIOTUUTE 32 HaBUTAIlUs I03BOJISIBA MOJECNBT Ja Oblie pa3lMpeH, OOXBamlailku
CllyyauTe C aKTHMBEH M MOOWIEH manueHT. ToBa Hajara BKJIFOUYBAHETO HA TEKyIlara
MO3MIIMS Ha MAIMeHTa BB (hopMara Ha HOBA Ba)KHA MPOMEHJIMBA HA Mojesa. PaznumuHu
BB3MOKHOCTH C€ Pa3IJIekKAAT 3a M3BIMYAaHE HA Ta3W WHQPOpPMAIHUs, C aKIEHT BBPXY
onTUMaTHUTE Takuba. [Ipennoxen € u momoopeH 0000IIEHOMPEIKOB MOJICIT.

Atanassov, K., V. Andonov, M. Krawczak, On intuitionistic fuzzy modes, medianes and
mean elements. Notes on Intuitionistic Fuzzy Sets, Vol. 23, 2017, No 3, 17-22.

Abstract: The concepts of intuitionistic fuzzy mode, median and mean are introduced. Sets
of intuitionistic fuzzy modes, intuitionistic fuzzy medians and intuitionistic fuzzy mean
values are defined.

Pesrome: HpennomeHH Ca KOHOCHIWH 3a MHTYMIHOHUCTKHU pasMuUTa MoAda, MCAUaHa U
cp€aHa CTOMHOCT. I[e(l)I/IHI/IpaHI/I Ca MHOXKECTBAa OT MHTYULIMOHHUCTKH PA3MUTU MOIU,
HUHTYUIHUOHUCTKU PAa3MHUTU MCIUAHU U UHTYUITMOHUCTKHU PA3MUTU CPCAHU CTOMHOCTH.

Atanassov, K., E. Sotirova, V. Andonov, Generalized Net Model of Multicriteria Decision
Making Procedure Using Intercriteria Analysis. In: Kacprzyk J., Szmidt E., Zadrozny S.,
Atanassov K., Krawczak M. (eds) Advances in Fuzzy Logic and Technology 2017.
IWIFSGN 2017, EUSFLAT 2017. Advances in Intelligent Systems and Computing, Vol.
641, Springer, Cham, 2018, 99-111.

Abstract: The Generalized Nets (GNs) are extensions of the ordinary Petri nets and the
other Petri net modifications. A GN-model of a multi-expert multi-criteria decision making
process is described. It is extended with an intercriteria analysis of the criteria used by
experts — an addition to the standard decision making procedure that changes in the end of
a concrete procedure the criteria used by experts during it, so, in the next procedure they
work with the modified set of criteria.

Pe3tome: O6o0mieHnTe MpeXH ca pasllIMpeHHs Ha CTaHJapTHUTE Mpexu Ha lletpu u
TexHute Moaudukanuu. B cratusta e omnucaH 000OLIEHOMPEXKOB MOJEN Ha
MHOT'OEKCIIEPTeH, MHOTOKPHUTEPHUAJIEH NPOLIEC Ha B3E€MaHE Ha pemieHue. MonensT e
pasmIUpPEH C UHTCPKPUTCPUAIICH AHAJIN3 HA KPUTCPUHUTC, U3IMOJ3BAHU OT CKCIICPTUTC —
AOI'BJIHEHUEC KbM CTaHAAapTHATa Ipoucaypa 3a B3EMaHC Ha PCIICHHC, KOMTO IIpOMCHA B
Kpasi Ha KOHKpETHa Ipolenypa KpUTEpUUTe, M3MOI3BaHU OT EKCIIEPTUTE, Taka 4ye B
clieABalaTa mporenypa Te padoTAT ¢ MOIUPHUIIMPAHOTO MHOXKECTBO OT KPUTEPUH.

Andonov V., Poryazov S., Otsetova A., Saranova E., A Queue in Overall
Telecommunication System with Quality of Service Guarantees. In: Poulkov V. (eds)



10.

11.

Future Access Enablers for Ubiquitous and Intelligent Infrastructures. FABULOUS 2019.
Lecture Notes of the Institute for Computer Sciences, Social Informatics and
Telecommunications Engineering, vol 283. Springer, Cham, 2019, 243-262.

Abstract: For the first time a queue, related to the shortage of network resources, is included
in a model of overall telecommunication system with finite number of users and facilities
which makes the model closer to the real system. The service in the queue depends on
feedbacks of call attempts and of the state and duration of services in the overall system.
The server of the queuing system has more than one exits. The results presented are a base
for future development of tools for management, design, dimensioning and re-
dimensioning of the system.

Pe3tome: 3a mbpBU BT B MOJIEN HA LJIOCTHA TEJIEKOMYHHUKALIMOHHA CUCTEMA C KpaeH Opoii
HOTPEOUTENN U yCTPONUCTBA, € BKIIIOYEHA OIAIIKOBA CUCTEMA, CBbP3aHa C OTPAHUYEHOCTTA
Ha MpexoBuTe pecypcu. ToBa mpaBu Moxena mno-ONM3bK 10 peanHara CHCTEMa.
OOcnmy’XBaHETO B OMNAIlKOBaTa CUCTEMa 3aBUCU OT OOpPAaTHU BPB3KH IO ONUTHUTE 3a
MOBUKBAHMUA U OT CBHCTOSIHUETO U IMPOABIKUTEHOCTTa Ha OOCIy)KBaHE B ISUIOCTHATa
cucrema. CbpBBPBT HA OMNAIIKOBATa CUCTEMa MMa IoBede OT euH u3xol. [IpeacraBenute
pe3yaTaTu ca OCHOBa 3a ObJemero  pa3paboTBaHe Ha CpelIcTBa 3a YIPAaBICHHUE,
IIPOEKTHPaHE, Opa3MepsBaHe U peopa3MepsiBaHe Ha CUCTeMaTa.

Andonov, V., Poryazov, S., Saranova, E., Generalized net representations of elements of
service systems theory. Advanced studies in contemporary mathematics, 29 (2019), No. 2,
179-189.

Abstract: A use of base and fundamental model concepts for representation of
constructions from the languages for computer modeling and simulation is proposed. These
concepts are used for representation with the apparatus of the Generalized nets of
widespread modeling objects which are used in other known approaches to the conceptual
modeling of service systems. The results allow for a comparison of different languages and
would make the use of the perspective method of the Generalized nets easier.

Pestome: Ipennara ce u3non3BaneTo Ha 0a30BU U (PYHIAMEHTAITHA MOJIEITHU KOHIICTIIIIN
3a MPEACTABAHC HA KOHCTPYKIMH OT €3UIHUTEC 3a KOMITIOTHPHO MOACIIUPAHE U CUMYJIallvsl.
Te3u KOHLENIUY ca U3MOJI3BAaHU 3a MPECTABSIHETO MOCPECTBOM arapaTta Ha 000011eHUuTe
MpEXHU Ha HIMPOKOPAZNPOCTPAaHEHH OOEKTH 3a MOJIEIMpaHe, KOUTO CE M3MOJ3BAT B IPYTH
M3BECTHHU MOXO/IH 32 KOHIIENTYaTHO MOJEIMpaHe Ha O0CITyKBalllu cucteMu. Pesynrarure
MO3BOJISIBAT CpPaBHEHHE HA PA3IMYHMA €3UIM W OWXa YIeCHWIM H3MOJ3BAHETO Ha
MEePCTIEKTUBHUS MOJXO0/ 32 MOAEIUPAaHE C 0000IICHH MPEXKH.

Tomov, Z., Krawczak, M., Andonov, V., Atanassov, K., Simeonov, S., Generalized Net
Models of Queueing Disciplines in Finite Buffer Queueing Systems with Intuitionistic



12.

Fuzzy Evaluations of the Tasks. Notes on Intuitionistic Fuzzy Sets, Vol. 25, 2019, No. 2,
115-122.

Abstract: Generalized net models of different queueing disciplines in queueing systems are
proposed in [11]. In the present paper, we propose modifications of these models including
Intuitionistic Fuzzy Pairs (IFP) and Interval-Valued Intuitionistic Fuzzy Pairs (IVIFP)
which determine the way in which the requests are serviced. In each of the models, the
buffer has finite capacity and is represented by two Generalized net transitions. The buffer
cells are represented by places of the net. The two simple queueing disciplines considered
are FIFO and LIFO. A more general model with IFP (or IVIFP) in which the requests can
change their parameters and position within the buffer is also proposed.

Pestome: OO0OOIICHOMPEIKOBM MOJCITH Ha Pa3juvHHA JUCHUIUIMHA HAa OOCITYy)KBaHE B
OMAaIIKOBH CHCTEMH ca MpemiokeHn B cratuara [11]. B Hacrosimata cratus ca
MPEJIOKEHN MOAU(DUKAIMKE HA TE3W MOJICIH, BKIIOYBAINNA HHTYWIIHOHUCTKH Pa3MHUTH
asoiiku (Intuitionistic Fuzzy Pairs, IFP) u  HMHTYWIIMOHHMCTKM pa3MHTH JBOWKH C
untepBanuu crornoctu (Interval-Valued Intuitionistic Fuzzy Pairs, IVIFP), kowuro
OTIpEIeNIAT HAauMHa, 10 KOMTO 3asBKUTE ce 00CimyxBar. BbB Bceku oT Mojnenute OydepsbT
MMa OrpaHWYCH KalalUTeT W € IPEJICTaBeH 4Ype3 JiBa O0OOIICHOMPEKOBH IPEX0ja.
[To3unmute Ha Oydepa ca MpPeaCTaBeHU TOCPEICTBOM MO3UIIUN Ha 0000IIeHaTa Mpexa.
JIBeTe mpoCTH NUCUUIUIMHY Ha 00CITy’KBaHEe Ha 3asiBKUTE, KOUTO ce pasriexaar ca FIFO u
LIFO. IIpemoxen ¢ ¢biio u mo-o6mr moaen ¢ IFP (wmu IVIFP), B koliTo 3assBKUTE MOTAT
Jla pa3MEHAT TapaMeTPUTE CH U TIO3HIIUATA CU B Oydepa.

Lubich, M., Andonov, V., Shannon, A., Slavov, C., Pencheva, T., Atanassov, K., A
generalized net model of the human body secretory system. In Atanassov K.T. et al. (Eds.):
Advances and New Developments in Fuzzy Logic and Technology - Selected Papers from
IWIFSGN'2019 — The Eighteenth International Workshop on Intuitionistic Fuzzy Sets and
Generalized Nets, October 24-25, 2019 in Warsaw, Poland, Advances in Intelligent
Systems and Computing, Springer Verlag. (in press)

Abstract: The Generalized Nets (GN) have been proved as a successful tool for modelling
of parallel processes. Up to now, they have been used to describe different human body
systems. In the present paper, GN is going to be applied for the first time for the detailed
description of human body excretory system.

Pestome: O600ImEeHNTE MPEXKH Ca Ce TOKA3aIu KaTo IMOIXOAII0 CPEACTBO 3a MOACIUpPAHE
Ha mapajeiaHu npouecd. Jlo MOMEHTa ca M3MON3BaHM 33 KOHCTPYHpaHE Ha MOJENU Ha
pa3MYHU CHUCTEMH Ha YOBEUIKOTO TsUI0. 3a MBPBH IBT B CTaTHATa C€ NpUIIarat
0000IIeHNTE MPEXKHU 32 JICTAWIHO ONHMCAaHWE HA OTACIHMTENIHATA CHCTEMa Ha YOBEIIKOTO
TSUIO.



13.

14.

S. A. Poryazov, E. T. Saranova and V. S. Andonov, "Overall Model Normalization towards
Adequate Prediction and Presentation of QoE in Overall Telecommunication Systems,"
2019 14th International Conference on Advanced Technologies, Systems and Services in
Telecommunications (TELSIKS), Nis, Serbia, 2019, 360-363.

Abstract: A method for QoE parameters prediction in an overall telecommunication
system, consisting users and telecommunication network, based on QoS indicators’ values
prediction, is overviewed. Four normalization techniques are discussed. An indicators’
Scale Normalization is proposed. Numerical illustration is presented.

Pestome: Pasriexa ce MeToq 3a npeicka3BaHe Ha NapaMeTPUTE Ha BB3IIPUETOTO KAYECTBO
Ha oOcmyxBane (QOE) B LSJIOCTHA TENEKOMYHHMKAI[MOHHA CHCTEMa, CHCTOSIIA CE OT
NoTPeOUTENM M TEJIEKOMYHHKAIMOHHA MpEKa, OCHOBABalll CE€ Ha TpeACKa3BaHE Ha
CTOMHOCTUTE HA MHMKATOPH 3a KayecTBO Ha oOciyxBane (Q0S). Pasrnenanu ca yetupu
TEXHHUKH 32 HopManu3amus. [IpeaioxkeHa e HopManu3aius Ha CKajiata Ha WHIUKATOPHTE.
[IpencraBenu ca YUCICHU PE3yJITATH.

Andonov, V., Poryazov, S., Saranova, E., Generalized Net Model of Overall
Telecommunication System with Queueing. In Atanassov K.T. et al. (Eds.): Advances and
New Developments in Fuzzy Logic and Technology - Selected Papers from
IWIFSGN'2019 — The Eighteenth International Workshop on Intuitionistic Fuzzy Sets and
Generalized Nets, October 24-25, 2019 in Warsaw, Poland, Advances in Intelligent
Systems and Computing, Springer Verlag. (in press)

Abstract: Generalized Net (GN) model of overall telecommunication system with queuing
is proposed. It is based on the classical conceptual model of overall telecommunication
system which considers user's behaviour, finite number of users and terminals, losses due
to abandoned and interrupted dialing, blocked and interrupted switching, unavailable intent
terminal, blocked and abandoned ringing and abandoned communication. A queuing
system with finite capacities of the server and buffer and FIFO discipline of service of the
requests is included in the Switching stage. The proposed model can be used in the
analytical modeling of overall telecommunication systems.

Pestome: Ilpemsioxen € 000OIIEHOMPEKOB MOJIET Ha ISUIOCTHA TEJIEKOMYHHUKAI[MOHHA
cucremMa ¢ omamka. MoJemrpT ce OCHOBaBa Ha KIIACHMYECKH KOHIENTYaJleH MOJEN Ha
TEJIEKOMYHHKAIMOHHA CHCTEMa, KOWTO BKJIFOUBA MOBECHUETO HA MOTPEOUTEINTE, KpacH
Opoil morpebuTenr MW TEpPMUHAIM, 3aryOM TOpaAu W30CTaBEHO U IMPEKbCHATO
HOMepoHabupaHe, OJOKHpaHa U MpeKbCHATa KOMyTallMs, HeOCThIIEH BUKaH TEpPMUHAI,
OJIOKMpPAHO M M30CTaBEHO 3BBbHEHE M M30CTaBeHa KOMyHHMKanus. OmnamkoBa CUCTEMaA C
KpaeH KarnanureT Ha Oydepa u cbpBbpa 1 FIFO nucuumninna Ha oGciry:kBaHe Ha 3asBKUTE
€ BKJIIOYEHA Ha erama Ha KoMmyTauus. [IpennoxeHuaT Mojen MoXe Ja ce MU3IMOoJ3Ba B
aHAJTMTUYHOTO MOJIENIMPAHE HA ISUIOCTHU TEICKOMYHHKAIIMOHHU CUCTEMHU.



15.

16.

Atanassov, K., Vassilev, V., Andonov, V., Sotirova, E., A Generalized Net Model of the
Abdominal Aorta and Its Branches as a Part of the Vascular System. In Atanassov K.T. et
al. (Eds.): Advances and New Developments in Fuzzy Logic and Technology - Selected
Papers from IWIFSGN'2019 — The Eighteenth International Workshop on Intuitionistic
Fuzzy Sets and Generalized Nets, October 24-25, 2019 in Warsaw, Poland, Advances in
Intelligent Systems and Computing, Springer Verlag. (in press)

Abstract: In a series of papers, Generalized Net (GN) models of the ways of functioning of
the different systems and organs in the human body are described in general. Each GN
model of a particular system or organ can be detailed and made more complex. In this paper
a GN model of the abdominal aorta and its branches of the vascular system is proposed.

Pestome: B mopenuua ot cratuu ca ONKMCAaHU Hai-o0HIO0 0OOOIIEHOMPEXOBU MOJEINH,
OIlMCBAaIllM HAYUHHUTEC Ha Q)YHKHHOHI/IpaHe Ha pa3jiInydHy CUCTEMHU U OpraH Ha YOBCHIKOTO
Ts10. Beekn 00001meHOMpekoB MO/IEeNT Ha KOHKPETHA CUCTEMa MIIM OpraH MOKe Ja ObJe
JeTalIM3upaH U HallpaBeH MO-KOMIUIEKCEeH. B craTusTa e npemiokeH 000011eHOMpPEeRoB
MOJIeT Ha abIOMUHATHATA a0pTa U HEHHHUTE KIIOHOBE OT KPbBOHOBCHATA CHCTEMA.

Andonov, V., Poryazov, S., Saranova, E., Generalized net representations of control
structures in service systems theory. Advanced Studied in Contemporary Mathematics
(Kyungshang), 30 (1), 2020, 49-60.

Abstract: Generalized nets representations of often encountered elements of Service
Systems Theory such as information feedback and feedforward and requests feedback are
proposed. The proposed representations can be used in Generalized nets models of overall
service systems. Only the simplest cases of information feedback and feedforward and
requests feedbacks are considered but the proposed approach can be easily adapted to the
cases of more complex types of control structures including information and requests
flows.

Pestome: Ilpemiokenn ca 0000IIEHOMPEXOBH TMPEACTABSIHMUS HA YECTO CpELaHu
eIeMEHTH OT TEOpHsATa Ha MAacOBOTO OOCIyXBaHE KaTo: IpaBa M oOpaTHa Bpb3Ka IO
nHopmMmanus, odpaTHa Bpb3Ka MO 3asiBKH. [IpenokeHuTe MpeicTaBsHUAS MOraT Ja ce
M3IIONI3BAT B 000OIIEHOMPEKOBH MOJIEITH HA ISUIOCTHU TEICKOMYHHKAIIMOHHNA CHCTEMH.
PasrnexnaT ce caMo Hall-IpOCTUTE CiIy4ad Ha MpaBa U oOpaTHa Bpb3Ka Mo MH(opMaIus
1 oOpaTHa Bpb3Ka 110 3asBKU, HO MPEATIOKEHHUAT MOIXO01 MOXKe J1a ObJIe JIECHO alalTHPaH
KbM ClIy4ad C I[IO-CJIOKHM BHJIOBE YIPABISABAIlM KOHCTPYKIMH, BKIIOYBAIIA
MH(GOPMAIIMOHHU TIOTOLU U TTOTOLH OT 3asIKH.



17.

18.

19.

Atanassov, K., Gluhchev, G., Andonov, V., A generalized net model of biometric access
control system. Advanced Studied in Contemporary Mathematics (Kyungshang), 30 (2),
2020, 225-230.

Abstract: In this paper, a generalized net model of a biometric access control system is
described. It is an extension of the existing generalized net models of such systems.

Pestome: B crarusita e onucan 0000IIEHOMpPEKOB MOJET Ha OMOMETpUYHA CHUCTEMa 3a
KOHTPOJI Ha J0CThIIa. MOJETBT € pa3slIMpPeHUE Ha CHIIECTBYBAIIUTE 0000IICHOMPEKOBH
MOJICTIH HA CUCTEMH OT TO3HU THII.

Poryazov, S., Andonov, V., Saranova, E., Different Traffic Quality Aggregations for a
Service Composition, 2019 Big Data, Knowledge and Control Systems Engineering
(BAKCSE), Sofia, Bulgaria, 2019, 1-5.

Abstract: The present paper studies the problem of the composition of traffic quality in a
service composition. The causal structure is represented through causal virtual devices
corresponding to parasitic, carried and served traffic. Causal composition and
decomposition of traffic quality is represented graphically and analytically. A naming
system of the virtual devices is proposed which takes into account the level of inclusion of
the base virtual devices into the comprised. Different traffic quality aggregations are
derived for service compositions in the cases of consecutively and parallel connected
virtual devices.

Pestome: B cratusita e uscieaBan npodaemMbT 3a KOMIIO3UIMS Ha TpaUUHOTO Ka4yecTBO B
KOMITO3uLMs Ha yciayru. KaysanHara cTpykTypa € IpeicTaBeHa NOCpeICTBOM BUPTyaJIHU
YCTpOICTBa, CHOTBETCTBAIM Ha Mapa3uTeH, MpeHeceH U o0ciyskeH Tpaduk. Kaysannara
KOMITO3UIUS. U JIEKOMIO3UIMS Ha TPaQUUYHOTO KAauyecTBO € Ipe/icTaBeHa rpaguuHO U
aHanutuyHo. [IpennoxkeHa e cucrema 3a UMEHOBaHE Ha BUPTYaJHHM YCTPOWCTBA, KOATO
OTYMTa HUBOTO Ha BKJIOYBaHEe Ha 0a30BUTE yCTpOWCTBa B ChCTaBHMUTE. M3BeneHu ca
pa3IMyYHU arperauuu Ha TpaUuuHOTO KA4eCTBO NMPU KOMIIO3UIIMS Ha YCIYTHU B CIlydanuTe
Ha TOCJIEeI0BAaTEIHO U MapaJIeTHO CBbP3BaHE Ha BUPTYaJIHU yCTPONCTBA.

Andonov, V., Poryazov, S., Saranova, E., Generalized net representations of the causal
structure of a queuing system. 2020 IEEE 10th International Conference on Intelligent
Systems (1S), Varna, Bulgaria, 2020, 80-86.

Abstract: Queuing systems are an important part of virtually all service networks. The
problem of determining how the Quality of Service (QoS) of a queuing system depends on
the qualities of the buffer and the server is not well studied. Two causal decompositions of
the services in a queuing system are considered which use the elements of Service Systems
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Theory. For each of them, a Generalized Net (GN) representation is proposed. The GN
models can be used in the study of the QoS composition in overall telecommunication
networks.

Pestome: OnaiikoBuTe CHCTEMHU Ca BaKHA YacT OT IMOYTH BCUYKH OOCITY>KBAIlld CHCTEMHU.
[TpoGeMbT 3a ONMpeesIHETO HAa TOBAa KaK KadyeCTBOTO Ha OOCITY)KBaHE Ha OMAIIKOBATa
CHCTeMa 3aBUCH OT KauecTBOTO Ha oOciykBaHe B Oydepa u cbpBbpa He € ja00pe
u3cienBaH. Pasriexxnar ce qBe Kay3allHM JJOKOMIIO3MIIMM Ha YCIyTUTE€ B OIAIIKOBA
CHCTEMa, KOMTO M3II0J3BAT SIEMEHTH OT TEOPHSITAa Ha MaCOBOTO 00CITy)KBaHE. 3a BCSKA OT
TAX € MPEJIOKEHO 0000ImEeHOMpekoBO TpenctaBsiHe. OO0OIMEHOMPEKOBUTE MOICITU
MOTarT Jia ce M3MOJI3BAT B U3CIICBAHETO HA KOMITO3HIUATA HA KAYECTBOTO Ha 00CITY)KBaHE
B IAJIOCTHU TCIICKOMYHUKAIIUOHHN MPCIKU.

Poryazov, S., Andonov, V., Saranova, E., Traffic quality aggregations of a queuing
system. 2020 IEEE 10th International Conference on Intelligent Systems (IS), Varna,
Bulgaria, 2020, 102-110.

Abstract: The problem of the traffic quality of a Queuing System (QS), presented as an
aggregation of the QS components’ parameters, is studied. The QS is considered as a
portion of an informational service network. Developments of the conceptual modeling
approach, used by the authors, are proposed. The notation of the conceptual virtual devices
and their parameters is extended. The concept of partial service time is considered. This
allows easier and clearer graphical and analytical model presentations and defining QS
causal Quality of Service (QoS) indicators. The results obtained are useful for QoS
measurements, prediction and management in real informational service networks.

Pestome: UscnenBa ce mpobiemMbT 3a TpahUUHOTO KAYECTBO B OMAIIKOBU CHUCTEMH,
MPEJCTaBeHO KaTO arperamys Ha IapaMeTpUTe 3a KadyecTBOTO Ha OOCITy)KBaHE Ha
KOMITOHCHTHTE Ha OMAIIKOBUTE crcTeMu. OmManikoBaTa CHCTEMa Ce Pas3riiek/a KaTo Y4acT
ot mH(pOpManoHHa oOciykBama Mpexa. [IpemmokeHn ca pa3BUTHS Ha TMOAXOJA 3a
KOHIIETITyaJTHO MOJIeIMpaHe, W3IMOJI3BaH OT aBTopuTe. PasmmpeHa e cucremara 3a
O3HAYEHUE Ha KOHUENTYAJIHUTE BHUPTyaJIHH YCTPOWCTBA M TEXHHUTE IapaMeTpH.
KonnenmusTa 3a 9acTHYHO BpeMe 3a OOCIy)XKBaHe € pasriefaHa. 1oBa TO3BOJISIBA T10-
JICCHO U ITO-ACHO rpaq)Hqu N QHAJIMTUYHO NPEACTABAHC HAa MOJCINTC U I[e(bI/IHI/IpaHeTO Ha
WH/INKATOPH 32 Kay3aJTHO Ka4eCTBO Ha 0OCITyXKBaHE Ha OMAIIKOBU cucTeMH. [lomydeHuTe
pe3yaTaTh ca MOJIEe3HH PY H3MEPBAHETO Ha ITApaMeTPUTE Ha KaueCTBOTO Ha 00CITyKBaHe,
MpeICKa3BaHETO U YNPABICHUETO B PeATHU WH()OPMAIIMOHHH 0OCITYKBAIId MPEXKH.

Poryazov, S., Andonov,V.,Saranova, E., Methods for Modelling of Overall
Telecommunication Systems. Research in Computer Science in the Bulgarian Academy
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of Sciences, Studies in Computational Intelligence, Springer, 2020. ISSN: 1860-949X
(accepted) SJR 0.22 (2019)

Abstract: The aim of the paper is to summarize some of the methods for modeling of overall
telecommunication systems developed by the authors at the Institute of Mathematics and
Informatics of the Bulgarian Academy of Sciences and to propose new methods using the
apparatus of the Generalized Nets (GNs) theory. On the basis of the discussed methods,
two basic tasks about overall telecommunication systems are formulated. Analytical
models for solving the Quality of Service (QoS) prediction task and the Network
Dimensioning/Redimensioning Task (NDT/NRDT) are proposed.

A classical model of overall telecommunication system is considered. General
teletraffic tasks are formulated on the basis of a proposed conceptual model. Some
assumptions for the system are stated which allow for a relatively simple analytical model
to be obtained. Analytical expressions for basic teletraffic characteristics of the main tasks
about overall telecommunication systems are derived. Graphical representation of the
results is included. A comparison with other approaches for network dimensioning is made
and is represented graphically.

Pestome: Llenta Ha cratusta € ga 00OOIIM HSKOM OT METOIUTE 3a MOJICJIMpPaHE Ha
ISUIOCTHA TEJICKOMYHHKAIIMOHHU CHUCTEMH, pa3paboTeHH OT aBTopute B MHCTHUTyTa 1O
MaTeMaTHKa U nH(popMaTHKa Ha bhiirapckaTa akajeMust Ha HAyKUTE | Jia PEJI0KH HOBH,
M3IIOJI3BAIIM arlapara Ha TEOpHsTa Ha 0000IIeHITe MpexH. Bb3 OCHOBa Ha pa3riielaHuTe
MeToAM ca (OpPMYJIMPaHU JBE OCHOBHHM 3a/layd 3a IUIOCTHU TEJICKOMYHHUKAIIHOHHH
cuctemu. [Ipeanoskenu ca aHaTUTUYHU MOJIETIH 32 PeIllaBaHe Ha 3a/1ayaTa 3a Mpe/ICKa3BaHe
Ha Ka4ecTBOTO Ha 00CIy’KBaHE U 3a/1ayaTa 3a opa3MepsiBaHe (peopa3MepsiBaHe).
Pasrnexna ce ximacuueckd MOJEN Ha ISAJIOCTHA TEJIEKOMYHUKAIIMOHHA CHUCTEMA.
O6mm Tpaduynu 3amaun ca GopMyIHpaHH Ha Oa3aTa Ha MPEJIOKEHUS KOHIENTyaJIeH
Mmojnen. DopMynupaHu ca HIKOW JIOMYCKaHUS 3a CHCTeMaTa, KOWTO IO3BOJSBAT
MOJTy9aBaHETO Ha OTHOCHTEIHO TPOCT aHAJIUTHYECH Mojel. V3BeleHW ca aHATMTHYHU
M3pa3u 32 OCHOBHU TeJeTpaUUHM XapaKTePUCTUKH HAa OCHOBHUTE 3a/1aUd 3a ISIJIOCTHU
TEeNIEKOMYHUKAIIMOHHU CUCTeMH. PesynraTute ca mpencraBenu rpadpuyuno. HampaseHno e
CpaBHEHHE C JIPYTHU MOIXO/IU 32 Opa3MepsIBaHE U PE3YJTATUTE ca MPEACTAaBEHH IPpaduIHO.

Andonov, V., Poryazov, S., Saranova, E., Conceptual Optimization of a Generalized Net
Model of a Queuing System, Proceedings of the 2020 Federated Conference on Computer
Science and Information Systems, 223-226. (preprint)

Abstract: The problem of conceptual optimization of Generalized Nets (GNs) models is
discussed. An overview of some operators for complexity of GNs and relations with respect
to them is presented. Some new operators and relations are defined. A GN model of a
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queuing system with finite capacity of the buffer and server, and FIFO discipline of service
of the requests, is optimized with respect to some of the operators for complexity.

Pestome: M3scnensa e  npoOireMbT 3a  KOHLENTyajHaTa  ONTUMM3alMg — Ha
00o01meHoMpekoBr Mozend. HarpaBeH e mperse Ha HSIKOU ONEpPaToOpy Ha CIOXKHOCT
BBPXY 00001IIEHN MPEXU U HAKOH PEJIalluy 110 OTHOLIeHKE Ha onieparopute. Jledhunupanu
ca HSKOM HOBHM OIEPAaTOPH HAa CIOXKHOCT M penanuu. OO000IEHOMpPEKOB MOJEN Ha
OTAIIKOBA CUCTEMa C OTpaHUYEeH KarmanuTeT Ha Oydepa u cvpBbpa u FIFO aucuumimna na
o0CITy’)KBaHE Ha 3agBKUTE € ONTUMHU3UPAH MO OTHOIIECHHE Ha HAKOHM OT OIepaTopHTe 3a
CJIOKHOCT.

23. Atanassov, K., Andonov, V., Generalized nets and intuitionistic fuzzy pairs as tools for
modelling of flexible manufacturing systems. Notes on intuitionistic fuzzy sets, Notes on
Intuitionistic Fuzzy Sets, Vol. 26, 2020, No. 2, 40-69.

Abstract: The concepts of Generalized Nets (GNs) and Intuitionistic Fuzzy Pairs (IFPs)
are described and some of their basic properties are given. GNs are one of the extensions
of Petri nets, which include as particular cases all other Petri net modifications. IFPs are
the evaluations of elements of a given universe about some intuitionistic fuzzy set. Three
GN models using IFPs of a concrete flexible manufacturing system are used for an example
of the possibility of the GNs, working with IFPs as evaluations, to describe the functioning
and the results of the work of adaptive systems.

Pestome: OmmcBar ce koHuenuuure OOoOmenu Mpexu (OM) u MHTYMIMOHUCTKH
Pasmurtu J{Boiiku (MPM) u ca mpuBeneHU HIKOU OT TEXHUTE OCHOBHU cBoiicTBa. OM ca
€IHO OT PAa3sUIMpEeHMATa Ha MpekuTe Ha [leTpn, KOMTO BKIHOYBAT KaTO YACTHU CIydau
BCHYKU Monupukanuu Ha Mpexxute Ha [lerpu. IPJ] ca olieHKH 3a eleMeHTUTE Ha JlafieHa
ChbBKYIMHOCT OTHOCHO HWHTYMIIMOHUCTKM Pa3MHTO MHoOxecTBo. Tpu OM wmogena,
n3non3Bamy 1P/l 3a KOHKPETHU TI'bBKAaBH NMPOU3BOIACTBEHU CHUCTEMHU Ca OIMCAaHU KaTo
npuMmep 3a Moaenupane upe3 OM, paboreu c oueHku BbB BujI Ha WPJl, Ha
(YHKIMOHUPAHETO U PE3yNTaTuTe OT padoTara Ha aJalTUBHU CUCTEMHU.
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