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UneH Ha Hay4yHo xypu, cbrn. 3anoBea Ne 419/28.02.2022 Ha Pektopa Ha HO3Y:

npod. A.H. uHX. MNanuHa MNeTkoBa YepHeBa - HO3Y ,Heodut Punckn“ bnaroesrpas

1.AKTyanHoCT Ha pa3paboTBaHMA B AuUCepTauMOHHUA Tpya npobnem B
Hay4HO U Hay4YHOMPUIIOXXHO OTHOLLUEHUe.

O6nayHute nnatdopmMm ca CbBpPEMEHHa BUCOKO edeKTMBHa TexHOomnorus 3a
npegoctaesaHe Ha IT — ycnyrn Ypes HTepHeT. Te pasnonarat ¢ rondama usdncnmtesniHa
MOLLHOCT 1 MSAICTO 3@ CbXpaHeHWe Ha aHHW, KOeTo e AeUUNT Npu CEH30PHUTE MPEXN
(CM). B TO3M cMuCBN WHTerpauusta ¢ obnadHute CTPYKTYypu € efHO MoAXoAsio
pelleHune 3a ynpaBsneHune n obpaboTka Ha ronemus obem gaHHu, cbbupaxm ot CM.

ETo 3awo paspaborBaHeTo Ha Mogenu M anropuTtMM 3a WHTerpupaHe Ha
CEH30pHUTE [daHHM KbM 0OnayHn CTPYKTYpW, KOETO € Len Ha Hactoswms
ANcepTaUNOHEH TPy, € U3KIIYUTENHO akTyarnHo.

2. CTeneH Ha no3HaBaHe CbLCTOSAHMETO Ha npoGnema M TBOpYecKa
WHTepnpeTauus Ha NnuTepaTypHUA MaTepuarn.

OT guceptaumaTa nuum gobpaTa nutepatypHa OCBE4OMEHOCT Ha AOKTOpaHTa. B
6ubnunorpadusaTta ca uMTMpaHmn ronam 6pon nutepaTtypHu n3todHnum (155 Ha 6poin), oT
konto 144 ca Ha natuHuua. Kakto Ha 6a3aTa Ha nbpBa rnaea, Taka U Ha oCTaHanuTe
rmaBu OT AucepTauusaTa, B KOMTO Ce npuBexgaT u obcbxaar pesyntatm U Ha Opyru
aBTOpW, MOXE Aa ce Hanpasu u3eogd, Ye MapTuH MNMaHaypcku e 3ano3HaT MHOro gobpe ¢
pasrnexgaHata npobnemartuka.

3.CboTBeTCTBUE Ha u36pa|-|aTa MeToAuKa Ha ui3cnenBaHe C noctaBeHaTa
uen " 3agaydn Ha auceptTaunoOHHUA TPyA

B ancepTaunoHHUA Tpya Ca n3cnenBaHn NPOTOKOJSIM 3a KOMYHUKaUMA U NMpeHOoC
Ha CEeH3O0pHWU OaHHW, KaKTO U UHTEerpauna Ha OaHHUTEe KbM obnak. Pa3pa60TeHM ca
anropmutTMm, KOUTO Ca BepI/ICbI/ILI,VIpaHI/I ypes3 cumynaumm mn  ekcnepunmMmeHTalsiHo.
I‘IonyquMTe pe3yntatn nogrBbpXXaaBaT adeKBaTHOCTTA Ha anroputM1mTe 3a pellaBaHe
Ha noctaBeHNTe B AUCepTaunoHHUA TpyOd Uen U 3adadi.



4, Hay‘IHM n/vnu Hay4YHONPUITOXHU NPUHOCU Ha AUcCepTauMoOHHUA TPyA

Cuntam, 4ye OCHOBHUTE NPUHOCKU B AuUcCepTauuAaTa Ca C Hay4YHO-TPUJIIOXeH W«
T1PpUJIOXKEeH XapaKTep.

HayuHo-npunoxHume rnpuHocu ca CBbp3aHn C NpeanoXxXeHnuTe n sepuduumpaHn
anropuTMun, KakTo 3a eeKTUBHOCT Ha CEH30PHU MpeXu, Taka U 3a UHTerpupaHe Ha
AaHHUTE OT TAX KbM obnak. NMo-BaxHuTe ca:

- anropuTbM 3@ KOMYHMKaLMOHHA edEKTUBHOCT Ha CEH30PHU Mpexu C
passivyHu Tononoruu;

- anropuTbM 3a eHeprmHa ePeKTUBHOCT Ha CEH30PHU MPEXN C KIMbCTepHa
Tononoruna u npotokonn LEACH, LEACH-N n LEACH-H.

- anropuTbM 3a WHTErpMpaHe Ha CEH30pHW AaHHM B obnak Things Speak
ype3 REST 6a3supanun yeb ycnyru;

- anropuyTbM 3a NpPoOBepKa CUrypHOCTTa Ha nNpegaBaHUTE CEH30PHW JaHHW C
npoTtokona MQTT B obnak ThingSpeak;

- anropuTbM 3a u3crnedBaHe eqeKTMBHOCTTa Ha WHTerpauusita mexay
CEH30pHa Mpexa n obnak ypes npotokonute HTTPS, MQTT n MQTT-SN.

CbC cbllecTBEH NPUHOC € U NpeanoXeHnAT moaen Ha loT GasupaHa ceH3opHa
Mpexa 3a [AUCTaHUMOHHA 34paBHa MOMOLL Ype3 MOHUTOPUMHI Ha AnabeTHOTO
CbCTOsIHME.

lNpunoxHu npuHocu ce OTKpMBaT B pe3ynTaTtuTe OT eKcnepuMeHTanHuTe u
CUMYMaLUNOHHN n3cneaBaHus Ha nNpeanoXeHntTe anroputmu. MNo-BaxkHUTe OT TAX ca:

- paspaboteHn kopoBe Ha Python 3a ekcnepumeHTanHuM u3cnenBaHWa Ha
npotokonute HTTP, HTTPS, MQTT n MQTT-SN;

- oueHka Ha pabotocnocobHocTTa M edeKkTUBHOCTTa Ha npoTtokonu HTTP,
HTTPS, MQTT n MQTT-SN B 3aBUCMMOCT OT pasfiMyHK napameTpu.

5. MpeueHka Ha ny6nMKauuuTe No AMcepTaUMOHHUS TpyAa

Pesyntatute oT pguceptauusita ca nybnukyBaHn B 9 pabotun. EgHa ot
nybnukauuuTe e camoctositenHa. et nybnukaumm ca nHaekcupanu B Scopus u Web
of Science. EgHa oT nybnukauuuTte nma 5 umtmpanmna B Scopus.

OueBngHO €, 4ye pesynTatTute OT paboTaTa MO AucepTauusaTa ca CTaHanu
AOCTOSsIHME Ha Hay4YHaTa OOLHOCT Y Hac u B YyxbunHa.

6. OueHKa Ha cTeneHTa Ha JIMYHO y4yacTtue Ha AucepTaHTa B NpUHOCUTE.

B3 ocHoBa Ha npeacraBeHUTe n3ciiegBaHnNA N aBTOPCTBOTO HaA I'Iy6J'II/IKaLI,l/IVITe
no anceprtauudaTta, CHnTam, 4e 14 € CaMOCTOATENIHO OEN10 Ha AnCcepTaHTa, peanim3npaHo
nod pbKoOBOACTBOTO HA HAYYHUA PbKOBOAUTEIT. He OTKpMBaM nnarnatcTtBo.

7. MpeueHkKa 3a KayecTBaTa Ha aBTopecdphepaTa

ABTOpedepaTbT MbIIHO U ICHO OTpa3siBa OCHOBHUTE MOMEHTU OT CbAbPXaHMETO
Ha aucepTauuoHHUA Tpya. MNpremam NpeTeHampaHnTe oT AOKTOpaHTa NPUHOCH.



8. MHeHus, NpenopbKN U Genexku.

HduncepTauusata npeacTtasBnsiBa obWMpeH N aobpe CTPYKTypupaH HayyYeH Tpya no
nscnegeaHata npobnematmka. Ha 3armaBHata cTpaHuMua Ha aBTopedepara
HenpaBWITHO € 3anucaHo ,anceptauma’. Jobpe 6u 6GuNo OCHOBHUTE pe3ynTaTi No rrnasu
N npeTeHuMMTe 3a MNPUHOCKM [da ca NOAKPENeHW C HOoMepauuuTe Ha KOHKPETHU
aHanuMTUYHN 1 rpadryHN 3aBMCUMOCTU, NOJTYYEeHN OT aBTopa.

MpenopbyBamM Ha AOKTOpaHTa Aa NPOABLITKM U3cnenBaHnaTa cu B Tasm obnact u
Aa ma noBeye caMoCTOATENHM nybnukauum.

9. 3aknroyeHune

AncepTaunoHHNAT Tpya Ha mar.uHx. MapTuH MaHaypckn cbabpXa aHanUTUYHK
M CMMYyNauMOHHM pe3ynTaTh, 4Ype3 KOUTO ca pellueHW MOCTaBeHUTe B Hero 3ajauu.
Obuwarta Mu oueHka e nonoxuTtenHa. Hanuue ca [OCTaTbYHO HAYYHO-MPUMOXHU WU
NPUIIOXHN MPUHOCK, KOUTO nokpmBaT u3uckBaHusaTa Ha 3PACPB, [MpaBunHuka 3a
HEeroBoTO NpunoxeHne n BbTpelwHn npaBuna 3a pasBuUTME Ha akaeMUYHUS CbCTaB Ha
KO3Y, 3a npucbxaaHe Ha obpasoBaTenHarta n HayyYHa cteneH «[JokTop».

Bb3 ocHOBa Ha NocoYeHuTe OT MeH apryMeHTu npegnaram Ha Hay4yHoTo Xypu ga
npucban Ha mar.uHx. MapTnH Hukonos MNMaHaypckun obpasoBaTtenHa 1 HayyYHa CTeneH
«dokTop» B 0651acT Ha BucweTo obpasoBaHne 5., TexHu4Yeckn Hayku”, npoecnoHanHo
HanpasneHve 5.3. ,KOMyHMKaUMOHHA M KOMMOTbpPHA TEXHUKA W TexHonorum ~
(KoMnoTbpHM CUCTEMU, KOMMSIEKCU U MPEXN)

24.03.2022r. UneH Ha Hay4yHO XypU:.........covvvvvnnnnnnnn.
/mpod. aH . YepHesa/



DISSERTATION OPINION

On a dissertation for obtaining the educational and scientific degree “Doctor” in the
field of higher education 5. "Technical sciences", professional field 5.3.
Communication and computer equipment and technologies (Computer systems,
complexes and networks)

Author of the dissertation:

Mag. Eng. Martin Nikolov Pandurski

Dissertation title:

“INVESTIGATION OF THE POSSIBILITIES FOR INTEGRATION OF SENSOR
NETWORKS IN CLOUD STRUCTURES”

Author of the opinion: Member of the scientific jury: acc. Order Ne 419/28.02.2022 of
the Rector of SWU:

Prof. DSc Eng. Galina Petkova Cherneva - SWU "Neofit Rilski”

1. Actuality of the problem studied in the dissertation work

Cloud platforms are a modern highly efficient technology for providing IT
services via the Internet. They have high computing power and storage space, which
is a shortage of wireless sensor networks (WSN). In this sense, integration with cloud
structures is an appropriate solution for managing and processing the large amount
of data collected by WSN.

Therefore, the development of models and algorithms for integrating sensory
data into cloud structures, which is the aim of this dissertation, is extremely relevant.

2. Level of knowledge for problematics state-of-the-art

The dissertation shows a good literary awareness of the doctoral student. A
large number of literary sources are cited in the bibliography (155 in number), of
which 144 are in English. Based on the first chapter, as well as on the other chapters
of the dissertation, which present and discuss the results of other authors, it can be
concluded that Eng. Martin Pandurski is very familiar with the issues.

3.Conformity of the selected research methodology with the aim and
tasks of the dissertation

The dissertation examines protocols for communication and transmission of
sensor data, as well as data integration in the cloud. Algorithms have been
developed that have been verified by simulations and experimentally. The obtained
results confirm the adequacy of the algorithms for solving the goals and tasks set in
the dissertation.

4. Dissertation contributions

| believe that the main contributions to the dissertation are scientifically
applied and applied.



The scientific and applied contributions are related to the proposed and
verified algorithms, both for the efficiency of sensor networks and for the integration
of their data into the cloud. The most important contributions are:

- algorithm for communication efficiency of sensor networks with different
topologies;

- algorithm for energy efficiency of sensor networks with cluster topology and
protocols LEACH, LEACH-N and LEACH-H.

- algorithm for integrating sensor data into the Cloud Speak cloud via REST
based web services;

- algorithm for checking the security of the transmitted sensor data with the
MQTT protocol in the ThingSpeak cloud;

- algorithm for studying the efficiency of the integration between sensor
network and cloud using the protocols HTTPS, MQTT and MQTT-SN.

The proposed model of loT-based sensor network for remote health care
through monitoring of diabetes is also a significant contribution.

Applied contributions are found in the results of experimental and simulation
studies of the proposed algorithms. The most important of them are..
- developed Python codes for experimental studies of the HTTP, HTTPS,
MQTT and MQTT-SN protocols;
- evaluation of the operability and efficiency of HTTP, HTTPS, MQTT and
MQTT-SN protocols depending on different parameters.

5. Assessment of dissertation publications

The dissertation results are published in 9 publications. One of them is
independent. Five publications are indexed in the Scopus and Web of Science. One
of the publications has 5 citations in Scopus.

It is obvious that the results of the dissertation work have become available
to the scientific community at home and abroad.

6.Assessment of the degree of personal participation of the dissertation
in the contributions.

Based on the research presented and the authorship of the dissertation
publications, | believe that it is an independent work of the dissertation, realized
under the supervision of the scientific adviser. | do not find plagiarism.

7. Assessment of the qualities of the abstract

The abstract fully and clearly reflects the main points of the content of the
dissertation. | believe that the presented scientific and applied development and the
results obtained are the personal work of the dissertation.

8. Recommendations

The dissertation is an extensive and well structured scientific work in the

researched issues. "Dissertation” is incorrectly written on the title page of the
abstract. It would be good if the main chapter results and contribution claims are
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backed up by the author's specific analytical and graphical dependency numbers. |
recommend that the doctoral student continue his research in this field and have
more independent publications.

0. Conclusion

The dissertation work of Mag. Eng. Martin Pandurski contains analytical and
simulation results, through which the tasks set in it are solved. My overall rating is
positive. There are sufficient scientific and applied contributions that meet the
requirements of the ZRASRB, as well as the Rules of the Law and that of the SWU
“Neofit Rilski” for the award of the educational and scientific degree "Doctor". On the

basis of my arguments, | propose that the Scientific Jury award to Mag. Eng. Martin
Nikolov Pandurski a PhD degree in professional field 5.3. Communication and
computer equipment and technologies (Computer systems, complexes and
networks).

24.03.2022 Member of the Scientific Jury:.....................
/Prof. DSc. Eng. G. Cherneva/



