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IGNITING THE FUTURE

REVIEW

of the scientific consultant for the dissertation work of Ibraeva Zhanar
Bazarbekovna "Development of models for analyzing network traffic
and forecasting", submitted for the degree of Doctor of Philosophy
(PhD) in the specialty: 6D070400 - Computer Science and Software
Engineering

I. Background of work

As the scientific consultant for the dissertation, I have reviewed the work of Ibraeva Zhanar
Bazarbekovna entitled "Development of models for analyzing network traffic and forecasting",
which will be submitted for the degree of Doctor of Philosophy (PhD) in the specialty: 6D070400 -
Computer Science and Software Engineering. The dissertation work of Ibrayeva Zhanar
Bazarbekovna is focussed on the development of models for analyzing and predicting actually
measured network traffic.

Managing complex communication networks involve the management of interconnected devices and
complex components to fulfil the communication requirements for the needs of citizens, public
authorities, defense agencies, security agencies, individuals and legal entities in communication
services. Various network management tasks such as increasing the network bandwidth, improving
the quality of service, and ensuring the reliability of information requires predicting the future using
current and past data, to make the right decision. This is normally achievable by making use of
forecasting models.

IL. Objectives
In her research, the following objectives were determined, towards achieving her research goals;

To study the structure of the time series data using non-parametric tests for unit root.

To develop algorithm and a calculator for checking stationarity in the series.

To determine the parameters of the classical ARIMA time series forecasting model.

To develop a network traffic prediction model based on NARX ANN (Nonlinear
AutoRegressive Network with exogenous inputs).

e To implement a software for predictive fuzzy logic models.

III. Resulis
During the work on the dissertation, the following tasks were performed

® An analysis of the structure of actually measured network traffic was carried out using
innovative modern methods
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e A calculator-program that checks the series for stationarity was developed
A forecasting model was developed using the statistical method ARIMA(0,2,1)

e A network traffic prediction model based on the NARX ANN (Nonlinear AutoRegressive
Network with exogenous inputs) was developed

e Predictive fuzzy logic models were developed.

IV. Recommendations

The methodology explained in section III were tested specifically on LLP "Almaty Institute of
Technologies" (Almaty).

The following are my observations and recommendations with regards to the results of the work:

(a) The results obtained has important practical significance in the testing of forecasting methods.
(b) The results of the scientific research have the prospect of applications and scaling in other
organisations in the Republic of Kazakhstan.
(c) The degree of reliability and validity of scientific results.
(i)  Theresults obtained by the author corresponds to the content of the research conducted
within this dissertation work.
(d) The commendable aspects of the work by Zhanar are:
(i)  Purposefuiness
(i1)  The ability to independently solve the assigned research tasks
(iii)  Responsible approach to work and tasks related to her professional activities
(e) The dissertation work of Ibrayeva Zhanar Bazarbekovna on the topic "Development of
network traffic analysis models and forecasting” meets the requirements for a PhD
" dissertations, and I recommend that the author be awarded the degree of Doctor of Philosophy
(PhD) in the specialty 6D070400 - Computer Science and Software Engineering.

Abd him Ahmad, PhD
Foreign scientific consultant,
Associate Professor,
Universiti Tenaga Nasional,
Malaysia
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6D070400 — Ecenrrey TeXHHKACHI JKIHE 0aFIapIaMaIbIK
KaMTaMachi3 €Ty MaMaHALIFbI Oolininma guiocodus JOKTOPHI
(PhD) mopexecin axy ymin yesinsliran M6paesa Kanap
Bazap6exosna «Keniiix TpadukTi Tanaay xKoHe GospKay
MOJEJIBAEPIH JKACaAY» TAKBIPHIOHIHAAFHI JUCCEPTANMAIBIK
JKYMBICHIHA METEJTIK FHLILIME KeHecHiciniy

TIKTPI

I. dKyMBICTBIH TAPUXBI

Hlerennix reubivME keHecni petinge «6D070400 — Ecentey TexHUKACH XoHe GarmapiaMalbik,
KaMTaMachI3 €Ty» MamasAprsl Oolibmma ¢urocodus goxtopsl (PhD) mopexecin ary ymin
ycuiabuiaThiH Mbpaesa Xanap bazapbexkerpmbiy « Kenimk Tpaduxti Tanmay xoHe Goipkay
MOJIENIBAEPIH Kacay» JUCCEPTANHSIIBIK KYMBICHIHA IHKIP HKa3/(bIM.

No6paesa Xanap bazapOexKp3niHbH AHCCEPTANHMSIBIK XKYMBICHl HAKTHI OIINCHICH JKEILIIK
TpauKTi TANAAY *oHe Oo/nKay YArinepin a3ipieyre apHaIFaH.

Kypnaeni 6atinansic xeninepis 6ackapy azaMarTapibiH, MEMIIEKETTIK OpPTraniapibiH, KOPFaHbIC
Opras/apbIHBIH, KYKBIK KOPFay OpraH/JIaphIHBIH, JKEKe JKoHE 3aHb TYFaIapabH Oainansic
KBI3METTEPIHJETl KAKETTUIIKTepl YImiH OaliianpiCc TananTapbiH OpPHIHIAAY VIIH e3apa
OalinaHBICTH KYPHUFBUIAD MEH KypAen Kypampactapibl Gackapymbl xamtumsl JKenmixig
CHIMBIMIBUIBIFEIH  aDTTHIPY, KBI3MET KODPCETY Camachil KaKcapry JKOHE aKIapaTThIH
CEHIMALIITIH KAMTaMacki3 €Ty CHAKTHI JKeiHi 0acKapyAblH SPTYpIl MiHIETTEP: AYPHIC MIENIiM
KaObUInay YIOiH arsIMJAarbl JKOHE OTKEH JepeKTephl naiiianafna OTHIPHI, OONaliaxThl
Gomxay bl Tajan eTeni. byran ofierTe OomKkay MOASTBACP] aPKBUIHI KOJI JKETKi3yre 0oIaibl.

II. Makcarrap
I3mpenymmi 3eprrey MaKcaTTapbiHa XKeTy YLIiH KeJjeci MiHAeTTepAi aHBIKTa bl:

*  Op TYpJi CEIHAKTap/(bl KOJIaHy apKbLIbl YaKBITTHIK KaTap AepeKTepiHiH KYPbUIBIMbIH
KapacTHpy.

*  YaxBITTBIK KaTapJarbl CTAHOHAPJIBIKTE aHBIKTAY YIIiH aJITOPUTM MeH Oaraapiama
KYpacThIpy.

*  Knaccuxansik ARIMA yaxsit Karapsia 60/DKay MOENIHIH apaMeTPICPiH aHbIKTaY

* NARX xacanms! HeHponas! eni (IK30TeHAiK KipicTepi 6ap CHI3LIKTHIK eMec
aBTOPETPECCHBTI JKeJll) HeriziHe eItk TpadhukTi Homkay Moaenis asiprey;

* AHBIK eMeC IOTHKANbIK MOJCIBACD YIIiH Oar/fapIaManbiK KaMTaMack3 €Ty CHri3y.
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I, AabIHFaH HITHXKEIEP

JuccepTarust GOMBIHINA )KYMBIC OapBICEIHIA KeJleci TalCEIpMaliap OPbIHIAIIEL

« JKana samanayu oficrep/i KOJAaHy apKbUIbl HAKTHI OJIICHTeH JXENUIK Tpaduk
KYPBUIGIMBIHA TaJIAAY KYPri3iii.

« Karapnapapis TYpaKTHUIBIFBIH TEKCEPETIH OaraapiamMa 331pieHal.
*  bBomxay momeni ARIMA(0,2,1) a3ipierni.

*  NARX (3x30renmik Kipicrepi 6ap ChI3HIKTHIK €MEC aBTOPETPECCHBTI el ) JKacaHIbI
HEHUPOH/IBI JKeTIi Heri3inje Xennik TpagukTi O0JDKay YIrici 93iplieH/l.

*  AHBIK €MeC JIOTHKAJIBIK MOJEIIbACD J31PACH .

IV. ¥cpmabicrap

III GenimMae KopceTLIreH HOTIKeNep apHaiibl « Anmarsl Texsonorus Muactutyteny (Anmvarer) XIC-ne
CBIHAKTAH OTTI.

XKympic HOTIKeNEpi OOMBIHITA MEHIH €CKEPTYJIepiM MEH YCHIHBICTaphIM:

(a) AnbiHFaH HOTIKEIEPIiH OODKAY SHiCTEpiH TeCTLIEY e YIKEH MPaKTHUKAIbIK MaHbI3bI Oap.

(b) Feuteimu 3eprreyiepin notmwkenepi Kasakcran PeciyOnukachiHblH 6acka yHbIMAAPHIHAA KOJITaHy
*KoHE MacmTabTay MepCeKTHBACkIHA HeE.

(c) FrumsiMu HOTHOKENEPIiH CEHIMIUTIK XKoHE HETI3ALTIK Iopexeci.
(i) ABTOP/IBIH AJIFaH HOTIDKENEPi OCHI TUCCEPTAMAIBIK JKYMBIC asCBIH/IA XYPri3iireH 3epTiey
JKYMBICBIHBIH Ma3MYHBIHA COIKEC Keei.

(d) XKanappIH MIBIFApMAIIBUIBIFBIHEIH MaKTayFa TYpapJIbIK TYCTaphl:

(i) MakcaTTbUIbIK
(i)  Bepinren 3epTTey TalCHPMaIaphH 63 OeTiHIIe meme 01Ty
(1) KociOu xpisMeTine 6alilanbICThI JKYMBICKA XKOHE MIHIETTEPre
KayaKePILUTIKIICH Kapay

(e) ) Ubpaepa Kanap basapbexkkpi3biasiy «Keninik TpadgukTi Tangay xone 60/pKay MOJEIBIEPIH Kacayy
TaKBIPHIOBIHAAFE TUCCEPTAlUSITBIK XKyMBIckl PhD muccepranusiapra KOHBINAThIH OapiblK TalanTapra
xayan Gepeni xoHe oHBIH aBTOpH «6D070400 — Ecentey TeXHUKACcH yaHe OaraapiaMaliblK
KaMTaMachl3 €Ty» MaMaHABIFEl OodprHina dunocodus nokropsl (PhD) FeutbiME 1opexecin Oepyre
o0/1eH aibIK.

xmaji, PhD,
KaybIMAACTHIpBUIFaH npodeccop,
Tenara yITTHIK YHUBEPCUTETI,
Maunaiizus



