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CTAHOBHIUE
Bbpxy nvrcePTa11HOHeH 3a npHÅ06HBaHe Ha 06pa30BaTeJIHaH Hayxma cTeneH „zokTQP

ABTOP Ha mprcePTa11HOHHVIH Tpym: Mar. MH}K. EMHJIH51 XaHM Ilapao
TeMa Ha AVICePTaUHOHHV1* Tpym.• Pa3napaJ1eJ151BaHe I-la a.J1ropPITbM Needleman-Wunsch Bl,pxy

I.

2.

3.

4.

rpa(bHHHH ycKopHTeJIH

1•-IJ1eHHa Hayt1HOT0 xypu: npod). A-p 1--1HHa XpncT0Ba Å06PHHKOBa (VIVIKT-BAH)

AKTyaJIHOCT Ha pa3pa60TBaHnq B Ancepraunor-ll•-lnq TPYA np06J1ery1 B I-lay-IHO u

Hayt1HonpHJ10XH0 OTHomeHHe. CTeneH u HHBa Ha aKTyaJIHOCTTa I-la np06J1eNfa n

KOHKPeTHWTe 3aAaqn, pa3pa60TeHH B AHcepTaunma: Pa3pa60TeHH51T mucePTa1AHOHeH
e nocBeTeH Ha anropHT%MaHa Needleman-Wunsch M3110J13BaH B TOBa e

MYJITVIÅHCUH11JIHHaP1-1a 06naCT ICbÅeTO ca MHTerpupaHH KOMIMOTbPHH Hayrycn, MaTeMaTMKa H

CTaTHCTHKa 3a aHaJIH3 Ha 6monorWIHH maHHH AKI-1eHTa Ha pæpa60TKvrre Ha ÅOKTOPaHTKaTa e

Bbpxy 011THMH3upaHe Ha a-uropHT'bMa Needleman-Wunsch qpe3 HeroBOTO H3r1bJIHeHue Bbpxy

ycrcopmen (GPU) OT Tuna NVIDIA, M3r10J13BaüKH nporpaMHH% Momen CUDA C.
TIOCTaBeHaTa 3amaqa e aKTyaJIHa H HMa 3HaMHMOCT 3a Ha 06111eCTBeHOTO 3Åpne.

CTeneH I-la 11031-1aBaHe CbCTOH1--1weTO Ha np06J1eMa W TBopqecr«a HI-ITepnpeTa1_1HH Ha

JIHTepa•rypHMH MaTepnaJ1: B HarrpaBeHHA JIHTepaTypeH 0630P AOKTOPaHTbT 110KUBa
3aÅbJ160qeH0 1103HaBaHe Ha CBCTOHHICTO Ha np06neMa. UHTHpaHH ca 061110 91 JIHTepaTY1)HH
H3TOHHHUH, l•cæro 3 OT THX ca UHTePHeT aÅpecu. Ha 6a3a Ha rre3H H3TOt1HUUH e HanpaBeH0
B%BemeHue B pa3EJ1e)KÅay-1aTa •rervfarrvnca, KaTO AOKTOPaHT%T meM0Hcrrpupa 3aAbJ160qeHH

TeopeTHt1HH 31-1aHVIH OTHOCHO pa31*J1exaaHHTe a-TII'OPHTMH H H3110J13BaHeTO Ha rpad)HLIHH

ycycopmenvr.

CbOTBeTCTBne Ha H36paHaTa MeTOAHKa Ha H3CJ1eJ(BaHe n nocTaBe1-1aTa ueJ1 n 3anaqn Ha

AHcepTaunoHHnq Tpym c nocrrnrHaTHTe npHHocn: CHHTaM qe H36paHaTa OT ÅOKTOPaHTa
MeTOÅHKa CBOTBeTCTBa HarlbJIHO 3a nocTnraHe Ha 110CTaBeHaTa B AVICePTaUHOHHVIA ueJ1,

a UMeHHO „011THMH3a1-1H51 Ha anropHT%Ma Needleman-Wunsch qpe3 HerOBOTO VB11%JIHeHV1e

Bbpxy YCKOPHTeJIH".3a nocTvrraHeT0 Ha I-len ca d)OPMYJIHPaHH 5 OCHOBHM
3anaqv1. BneqaTneHme upaBH cod)TyepHaTa pa3pa60TKa Ha ÅOKTOPaHTKaTa npemcTaBeHa B

TJIaBa 3 C HaMMeHOBaHV1e BioPoolSelect. TOBa e HHCTPYMeHT 3a reHeTHHHH V13cneABaHHH.
HeroB0T0 11PVIJ10xeHue e c Bbpxy nonpaBHnaHeT0 Ha ITOCJ1eÅOBaTeJIHOCTV1 VI

H3yqaBaHeT0 Ha naToreHHH reHOMHH BapuaHTV1 VI TIXHOTO BJ11dAHne Bbpxy 3ÅpaBeT0 Ha
CGBpeMeHHHTe xopa. rJiaBa 4 ce d)0Kycnpa Bbpxy Needleman-Wunsch, KaTO

MHCTPYMeHT 3a rJ106aJIHO rronpaBHABay-1e Ha ceKBeHUHV1. P13cneÅBaHH ca BB3MOXHOCTVITe 3a
ed)eKTHBHO napaneJIH3upaHe Ha a-nropHT%Ma, qpe3 H3110J13BaHe Ha rpad)HHHH ycrcopvnenu
MeTOÅH KaTO ayrrunuaroHaneH nocnrl. T03V1 nonxoa e ÅeMOHCTPVIPaH KaTO nom06p51Ba1-u B

3HaqHTeJIHa cte11eH 11POH3BOÅwreJIHocrra 06pa60TKa Ha roneMV1 llaHHH B CJIO)KHH
6HOHH(bOPMaTHHHH 3aaaqu, KbAeTO e rlPHJ10xeH 3a AeMOHCTpaUVIH.

Hayt1Hw n/HJIH Haym-10r1PHJ10>K1-1H npHHOCH I-la AncepTa11H0HHnq rrpyA. 3Hat1MMOCT Ha
npnr-locvne 3a Hayr«aTa n npaKTHKarra:
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5.

6.

7.

Ilpvmocvne ca pa3neneHH Ha Hay-IHO-IIPHJIO)KHVI (3 6poq) rlPVIJIOXHH (2 6poq). Te ca
npemcTaBeHH OVIVIcaTeJIHO H AaBær *CHa 11pemcTaBa KaKBO e ITOCTHTHaTO.

Ilpnen,rarvl nonyqeym-re OT ÅOKTOpaHTa Hay-IHO-IIPHJIOXHH H upvmocm.

MHeHueT0 MH e, ge -re3H rrpvmocvr npaBHJIHO 0Tpa3HBaT nocTWHaTOT0 OT aBTopa B

npoueca Ha npoBeAeHHTe 1,13cneÅBaHV1f H Har.,mpaT CBOATa IIPWIO)KHMOCT B HaycaTa VI B

rrpaKTHKaTa.

11peueHKa Ha ny6JIHKaunHTeno AHcePTaUWOHHHH rrpyn: 6poü, xaparrep Ha H3AaHnwra,
B KOUTO ca 0THeqaTaHH. OTpameHne B I-rayKaTa — H3110J13BaHe H IIHTwpaHe OT npyrn
aBTopn, B mpyrn Jia60paTopwn, CTPaHH H np: FIpenc-raBeHH ca 061110 4 (qeTvrpu)
rry6nmcaLIMH BBB BPb3Ka C nucePTa11HOHHHR I (eAH0) YHMBepcmeTCK0 yqe6H0

PbKOBOACTBO. TPH OT rry6JIHKa11HHTe ca OT MOKÅYHaPOÅHH KaTO eAHa OT

ny6JIHKaUHHTe e caMOCToqrreJIHa. EÅHa e noa neqaT. CHHTaM, qe ÅOKTopaHTKaTa e noycpuna
BCUHI-CH M3MCKBaHVIH 3a ny6JIHKa1-1HOHHa meäHOCT u e 11011YJ1npM3qpana 110CTurHaTHTe

pe3YJITaTH 3MBeHH B I-xeJIHTe H 3aAaqv1Te Ha AVICePTaUHOHHHHT TPYÅ. He ca 3a6eJ1513aHH

uvnupaHHA KBM MOMeHTa.

MHeHHfl, npe110PbKH n 6eJ1e>KKH: AncePTaUVfOHHVffTTPYÅ e aKTyæneH H pa60TaTaM3BbpmeHa
B Hero e cTpyKTypupaHa Å06pe c ACHH TeKCTOBe npnrvrepH 3a OllHTHHTe ITOCTaHOBKH u
ereCTBaHHTe 3aÅaHH. m)OPMJ1eHHeTO Ha AHcePTa11HOHHVffT 6V1 6HJ1 Ollie 110-qceH 3a qeTeHe,
aK0 6eme 11%pBa cTpaHmqa no 110Å06ne Ha OT KbAeTO e yyca3aH0

Hayt1Ha cneunaJIHocT H HarrpaBJ1eHme, urvre Ha AOKTOPaHT HayqeH PbKOBOÅHTeJ1, KaKTO H

UMeTO Ha YHHBepcHTeTa, B KOüTO AORTOPaHTKaTa 3aBbPLLIBa. V'13TIOJ13BaHVITe 91

11030BaHHR, HCHO norca3BaT, qe AOKTOPaHTKa e HanpaBHJ1a He06XOAHMHTe ITPeÅBaPHTeJIHH
npoyt-1BaHHR, rrpeÅH ma ITPHCTb1TV1 KbM HeäHaTa pa60Ta. JlpmcBaT ITPHJIO%CHVIH KBM

AUCePTaUHOHHHHT Tpym, KOUTO 6mxa 6MJIMm06pa ga caMOCTO%TeJIHaTa pa60Ta KbM
rJ1aBa 3 3a pea.JIH3upaHeT0 Ha npunoxemde BioPoolSelect. Bb11peKH Te3H
He3HaLIVITeJIHH nponycKH, ctlHTaM qe AOKTOPaHTKaTa ce e cnpaBHJ1a C ITOCTaBeHVfTe UeJIH
'3amaLIH Ha mucePTaUHOHHHHT TPYÅ.

3aKJnoqeHwe c HCHa nonomrre,lll-la 0TpnuaTeJIHa oqem«a I-ra AncepTauH0HHHH rrpyn:
IIpeAOCTaBeHHHT mucePTaLIHOHeH TPYÄ, ny6nmcaLIHVITe Ha aBTopa VI d)opMynupaHHTe HPHHOCH
VIMaT BCVILIKH AOCTOüHCTBa cqwraM, qe CBOTBeTCTBaT HallbJIHO Ha V13VICKBaHVWra 3a
111)HÅ06HBaHe Ha Hayt1Ha CTerreH „ÅOKTOP" B 3aKOHa 3a pa3BHTne Ha

IIpaBVIJIHHKa 3a ycJ10Bnxra H pema 3a lipum06HBaHe Ha HayqHH CTeneHH B TY-Cod)HA.

ÅaBaM ROJIOXWTeJIHa ouem«a Ha nncePTaUHOHHHHTpym H npeÅJ1araM Ha YBaxaeMOT0 xypvr ma B3eMe
pemeHqe 3a Ha HaymaTa H 06pa30BaTeJIHaCTe11eH 'ÅOKTOP'Ha Mar. VIH)K. EMWJIW}I Xavnf
napA0.

ÅaTa: 11.07.2025 AJIEH HA )KYPØTO:

npocb. A-p HHHa Å06PHHKOBa
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OPINION
on a dissertation for obtaining an educational and scientific degre octor"

Author of the dissertation: mag. eng. Emilia Haim Pardo

Topic of the dissertation: Parallelization of the Needleman-Wunsch algorithm on graphics

1.

2.

3.

4.

accelerators

Member of the scientific jury: Prof. Dr. Nina Hristova Dobrinkova (IICT-BAS)

Relevance of the problem developed in the dissertation in scientific and applied science.

Degree and levels of relevance to the problem and the specific tasks developed in the

dissertation: The developed dissertation is dedicated to the Needleman-Wunsch algorithm
used in bioinformatics. This is a multidisciplinary field where computer science, mathematics
and statistics are integrated for the analysis of biological data. The emphasis of the doctoral
thesis is on optimizing the Needleman-Wunsch algorithm by implementing it on a graphics

accelerator (GPU) of the NVIDIA type, using the CUDA C programming model. The task set
is relevant and has significance for the field of public health.

Degree of knowledge of the state of the problem and creative interpretation of the
bibliography: In the literature review, the doctoral candidate demonstrates in-depth knowledge
of the state of the problem. A total of 91 literature sources are cited, 3 of which are Internet
addresses. Based on these sources, an introduction to the topic under consideration is made,
and the doctoral candidate demonstrates in-depth theoretical knowledge ofthe algorithms under
consideration and the use of graphics accelerators.

Correspondence of the chosen research methodology and the set goal and tasks of the
dissertation with the achieved contributions: I believe that the methodology chosen by the
doctoral candidate is fully consistent with achieving the goal set in the dissertation, namely
"optimization of the Needleman-Wunsch algorithm by its implementation on graphics

accelerators". To achieve this goal, 5 main tasks have been formulated. The software
development presented in Chapter 3, called BioPoolSelect, is impressive. This is a tool for
genetic research. Its application focuses on sequence alignment and the study of pathogenic
genomic variants and their impact on the health of modern people. Chapter 4 focuses on the
Needleman-Wunsch algorithm as a tool for global sequence alignment. The possibilities for
effective parallelization of the algorithm are investigated by using graphics accelerators and
methods such as antidiagonal access. This approach has been demonstrated to significantly
improve the performance of processing big data in complex bioinformatics tasks, where it has
been applied for demonstration.

Scientific and / or applied scientific contributions to the dissertation. Significance of
contributions to science and practice:

The contributions are divided into three (3) scientific-applied and two (2) applied. They are
presented descriptively and give a clear idea ofwhat has been achieved. I accept the scientific-
applied and applied contributions outlined by the doctoral candidate. My opinion is that these
contributions correctly reflect what the author has achieved in the process of the conducted
research and find their applicability in science and practice.
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5.

6.

7.

Evaluation of the publications on the dissertation: number, nature ofthe editions in which
they are printed. Reflection in science - use and citation by other authors, in other
laboratories, countries, etc.: A total of 4 (four) publications related to the thesis and 1 (one)
university study guide have been presented. Three of the publications are from international
conferences. One of the publications is having only one author — the PhD candidate. One paper
is under preprint. I believe that the doctoral candidate has covered all the requirements for
publication activity and has promoted the achieved results stated in the goals and objectives of
the dissertation. No citations have been noted at the moment.

Opinions, recommendations and notes: The dissertation is up-to-date and the work done in it
is well structured with clear texts and examples of the experimental setups and the tested tasks.
The layout of the dissertation would be even clearer to read if the first page was designed in a

similar way to that of the avtoreferat, where the scientific specialty and direction, the name of
the doctoral candidate and scientific supervisor, as well as the name of the university where the
doctoral student graduated are indicated. The 91 bibliographic references used clearly show that
the doctoral candidate has done the necessary preliminary research before proceeding with her

work. There are no appendices to the dissertation, which would be a good reference for the

independentwork on chapter 3 on the implementation ofthe BioPoolSelect software application.
Despite these minor omissions, I believe that the doctoral student has coped well with the set
goals and objectives of the dissertation.

Conclusion with a clear positive or negative assessment of the dissertation: The submitted
dissertation, the author's publications and the formulated contributions have all the merits and
I believe that they fully comply with the requirements for acquiring the scientific degree
"doctor" defined in the Academic Staff Development Act of republic of Bulgaria, the
Regulations for its implementation and the Regulations for the conditions and procedure for
acquiring scientific degrees at TU-Sofia.

I give a positive assessment of the dissertation and propose to the Honorable Jury to proceed with a
decision on the award of the scientific and educational degree "Doctor" to mag. eng. Emilia Haim
Pardo.

Date: 11.07.2025 Member of the scientific jury:
Prof. Ph Nina Dobrinkova
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