Cexuiss BnposadxeHHss Memodie ma 3acobie
npo2pamHoI iHXeHepil

OOCTIMKEHHA MEXAHI3MY 3AXUCTY IHOOPMALLJI
BiA BIPYCIB B MYNIbTUMOAANIbHUX
IHTENEKTYAINbHUX TPAHCNOPTHUX CUCTEMAX

KoHpad T.1.
HauioHanbHui asiaviitHuin yHiBepeuTeT Konrad.t i1@ukr.net

MoctaHoBKa npobnemu

HecaHKLioHOBaHe BTPYYaHHS LUKIANMBIUX Nporpam B iHGhopMaLiiHi npouecu
B3aEMOLi0YMX BMAIB TPAHCMOPTY € MPAMOK  3arpo30i0 AN eheKTUBHOro
(DYHKLIOHYBaHHS  MYNbTUMOZANbHAX  IHTENEKTyanbHUX  TPAHCMOPTHUX
cuctem (MITC). Take BTpyyaHHs Moxe BWKNWKaTM 30in B poboTi
cneuianbHoro obnagHaHHS, NPUCTPOIB HA TEXHIKM (30Kpema HaBirawifiHoro
obrnagHaHHs) TUM CaMUM, CMPUYMHUTM 3aTPUMKU PYXYy TPaAHCMOPTHMX
3acobiB, aBapiHux cuTyauiin Towo. Came TOMY, akTyanbHUM MUTAHHAM €
BOCTIMKEHHS  MexaHiamy 3axucTy iHdopmauii Big Bipycie B8 MITC
[B.B. Ckanosy6 Ta iH., 2013].

Buknap ocHoBHOro matepiany AocnifKeHHs

OcHoBHAa  MeTa  a@HTUBIPYCHOTO  3axucTy B MymbTUMOAAMNbHUX
iHTENEKTyarnbHUX TPaHCMOPTHUX CUCTEMax — OMOKyBaHHS MOTEHLiAHMX
cnocobiB NPOHMKHEHHS BipYCiB, a came:
— MPOHMKHEHHSI BIpyciB Ha poboui CTaHUii Npu  BMKOPUCTAHHI
iH(pikoBaHMX (hainiB i3 3HIMHUX HOCITB iHchopmaLlii;
— 3apaXeHHs Bipycamu 3a AOMOMOroK iHGIKOBAHOTO MPOrpamMHOro
3abesrneyeHHs, OTPUMAHOro 3 Mepexi IHTepHET Yepe3 NpoToKoMNM
HTTP abo FTP i 36epexeHoro Ha nokanbHin pobouin cTaHLii;
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MPOHWKHEHHA BIPYCIB NpW NIAKIOYEHHI 00 BHYTPILWHBOI Mepexi
iHbikoBaHMX pOBOuMX CTaHUi  BigganeHux abo MoBinbHMX
KOpUCTyBauiB;

3apaxeHHs Bipycamu 3 BidAaneHoro cepsepa, MigKMNYEHOro Ao
BHYTPILUHBOI Mepexi Ta OOMiHI0UNCh iH(DIKOBAHUMW LaHAMK 3
cepeepamu nporpam Ta 6a3 aaHux.

3acobn aHTUBIPYCHOTO 3axucCTy MOBWHHI 3abesnedyBaT 3axucT Big
WKIANMBAX Nporpam CcepBepiB i pobouMx CTaHLUil KopuCTyBadiB Ta
aaMIHICTPaTOopiB, @ TaKOX 3aXWUCT LUMO3IB BXOAY / BUXOZY 30BHILUHLOMO B
mepexy [MpasaiH H.B., 2013].

3acobu  aHTWBipyCHOro 3axucTy MailoTb 3abesneyyBaT  HACTYMHUI
(pyHKUiOHan:

aHTUBIPYCHE CKaHYBaHHSA Ha OCHOBI MUCbMOBOIO Ta EBPUCTUYHOIO
MeTopiB;

PE3NAEHTHUIA aHTUBIPYCHUIA MOHITOPUHT;

BriokyBaHHs CKpUNT-BipYCiB (MaKpOBIpYCiB, javascript-Bipycis);
aBTOMaTUYHE OHOBIIEHHA aHTUBIPYCHUX 6a3 3 MOXIMBICTIO
BUKOPUCTaHHS OeKiNbKOX MKepen NOHOBNEHHS,

nepe.ipka BCbOro BXiAHOrO i BUXIGHOIO Tpadiky;

3aXMCT Bif iHTepHeT-banbeudikaliin, METO SKUX € OTPUMAHHS
ioEHTUIKaLIHUX JaHMX KOPUCTYBAYIB;

0BMexeHHs NpaB KoOpUCTyBaya Npu 3yNUHL BUKOHYBaHWX 3aBAaHb
Ta  3MiHM  HanawTyBaHb  A@HTMBIPYCHOTO  MPOrPamHOro
3a0e3neyeHHs:;

BiONpaBreHHs 3 [03BOMYy KOpWUCTyBaya nigo3pinux annis Ha
eKCnepTu3y B aHTUBIpYCHY naboparopito.

PO3MOBCIOMKEHNMI  MEXaHI3MaMK NS KOMMANEKCHOr0  3axWCTy Bif
LUKIZNMBOrO KOQY € HaCTYMHi:

LieHTpaniaoBaHa yCTaHOBKa Ta BMAANEHHS KOMMOHEHTIB CUCTEMM
aHTUBIPYCHOT 3axucTy [Ans eqeKTUBHOrO KOHTPOMK CUCTEMM
3axXMCTY;

LleHTpanizoBaHe aAMiHICTPYBaHHS KOMMOHEHTIB CUCTEMU ANS
3aCTOCYBaHHA €QMHOI NOMITUKM aHTUBIPYCHOI 3aXMUCTY Ta NErkoCTi
yNpaBIliHHA KOMMIIEKCOM;
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LLeHTPani3oBaH1in MOHITOPUHI [isNbHOCTI  3aC06iB  aHTWBIPYCHOI
3axuCTy AN onepaTuBHOI peakLii Ha BipyCHi enigemii, cknagaHHs
3BITiB Ta CTATUCTUYHOI iHdopMaLii Npo poboTy CUCTEMU 3aXUCTY;
LLeHTpani3oBaHuin KapaHTUH Migo3pinux abo 3apaxeHux annis
Ans aHanisy Ta 30epexeHHs 3apaxeHux dainie 3 LiHHOW
iH(hopmaLieto Ta noganbLUMM BiJHOBMEHHSIM;

BMKOPWUCTAHHS  CEpBEpiB  OHOBMEHHA Ta  KepyBaHHs, L0
BUKOPUCTOBYKOTbCA A/1 THYYKOCTi 3aCTOCYBaHHS aHTUBIPYCHOI
MONITUKX Ta NiABULLEHHS HAZINHOCTI CUCTEMM 3aXMCTY.

rigeuctema  3axucty  Big  LWIKIANWMBOrO  kogy B MyNbTUMOAAMNbHUX
iHTENEKTYanbHUX TPaHCMOPTHUX CUCTEMaX IHTErpyeTbcs 3 HACTYMHUMM
nigcucTemMamu:

nigcucteMoro  3abesneyeHHst KOMYTOBaHOI iHGpacTpykTypu Ta
Oe3npoToBMX Mepex Ans OnokyBaHHs 3abpyoHeHWX BYy3niB 3
MeTo 3anobiraHHs MOLUMPEHHIO BIpYCHOI enigemii Ta By3nis, L0
He BIANOBIAATL NONITUL iHpopMaLinHoT Be3neky;

nigcMCTEMOID  MIXMEpEXeBOro  eKpaHyBaHHS B LingX
nepeHanpaBneHHs nuile NoTeHLinHO HebesneyHoro Tpadiky Ans
aHTUBIPYCHOI NEpPEBIpKX, TM camum DanaHcyun HaBaHTaXEHHS
Ha 3aci6 nOTOKOBOI aHTWBIPYCHOI hinbTpalii Ta 6nokyBaHHS
Hebe3neyYHNX 30BHILLHIX PECYPCIB;

nigcuctemoro  3abesneyeHHs 6e3nepepBHOCTI  (OyHKLiOHYBaHHS
3acobiB 3axucTy, B LiNgX Ppe3epBHOr0 KonitoBaHHS 3acobiB
KOHdirypaLii 3aco6iB aHTUBIPYCHOI 3aXMCTY Ta AHTUBIPYCHWX 0a3 i
OnepaTUBHOTO BIOHOBMEHHS POBOTU aHTUBIPYCHOI CuUCTEMU Y
BMNaaKy BipycHOI enigemir;

MiZCMCTEMOID MOHITOPUHTY Ta YNpaBRiHHA iHUMAEHTaMu, Ans
OnepaTWBHOI aHanisy iHUWOEHTIB BIPYCHOTO 3apaXeHHs, iX
00pobky, ONOBILLEHHS BigNOBiganbHMX OCI6 Ta cknagaHHs 3BiTiB
npo poboTy cucTeMM.

BucHoBKM

[ocnimkeHo MOTeHUiAHI  cnocobn  MPOHWKHEHHST BIipyCiB Ta  3acobu
aHTUBIPYCHOTO  3aXMCTy, WO [03BONAOTL 3abesneunTn 3axuct  Big
LKIANMBIX NpOrpam; AOCMILKEHO MexaHi3Mamu Ans KOMMIEKCHOro 3axucTy
BiJ LUKIANMBOrO KOAY B iHdopMaLinHux cuctemax MITC.
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Nitepatypa

[B.B. Ckanosy6 Ta iH., 2013]. UHTennekTyanbHble TPaHCNOPTHbIE CUCTEMBI
KENE3HOAOPOXHOr0 TpaHcnopTa (OCHOBbI WHHOBALMOHHBIX TEXHOMOrNN)
[Tekct]: nocobue / B. B. Ckanosy6, B. . Conosbes, WU. B. Xykosuukui, K.
B. loHyapos. — [1.: W3-80 IHenponeTp. Hal,. yH-Ta X.-4. TpaHCMN. UM. akag.
B. IlasapsiHa, 2013. — 207 c.

[Mpasgit H.B., 2013] MpaeanH H.B. B3aumogencTeme pasnnyHbiX BUOOB
TpaHcnopTa B y3nax / H.B. MpasauH, B.A. Herpen. — MuHck: Bbiweniwas
wkona, 1997. — 289 c.

40



ANALYSIS OF USING NOSQL DBMS SPECIFICS
Kuzochkina A.O., Shirokopetleva M.S.

Kharkiv National University of Radio Electronics, anna.kuzochkina@nure.ua,
marija.shirokopetleva@nure.ua

In this article we described the main characteristics and types of NoSQL
technology while approaching different aspects that highly contribute to the
use of those systems.
The main goal of NoSQL databases is to provide additional functionality, in
contrast to relational systems. There are several popular NoSQL databases
which are usually considered before other NoSQL alternatives. Several of
these databases were studied — Aerospike, Cassandra, MongoDB,
OrientDB.
Based on the literature analysis [DB-Engines Ranking, 2018] special
software to test and compare the speed of access to the data of the
selected NoSQL DBMS was developed. The specificity of subject areas and
problems were taken into account for the analysis of performance.
Finally, we can draw the following conclusions and advises in which
situations each of the NoSQL DBMS will be preferable and will show its best
side.
Key-value can be used for:

— caching - fast and frequent data storage for future use;

— live update of information — applications using states.
Bigtable-like DBMS are better for:

— storage of unstructured, semi-structured data;

— scaling.
Document-oriented DBMS are preferable for:

— nested information;

— support for JavaScript - communication with other applications via

JSON.

Graph model DBMS are suitable for use:

— working with complexly related information;

— modeling and supporting classifications.

References

[DB-Engines Ranking, 2018] DB-Engines Ranking: Knowledge Base of
Relational and NoSQL Database Management Systems, 2018 Access
mode: http://db-engines.com/en/ranking.
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YIIK 004.652:004.85
PO3WWPEHHA ®YHKLIOHAITY CASE-3ACOBIB
MPOEKTYBAHHA BA3 OAHUX
Masypoea 0.0.

XHYPE, oksana.mazurova@nure.ua

MpoekTyBaHHa 6a3 ganwx (BL) € ogHMM 3 HaWbinbw BigMOBiAANBHMUX
3aBfaHb, MOB'A3aHUX 3i CTBOPEHHAM iHdopMaUiiHUX cuctem. ETanu
aHanisy Ta KoHuenTyansHoro mogentoBaHHs (KM) € goctatHbo TBOpYMM Ta
TPYZOMICTKMM — mpouecoM, 00 Bknovae 06pPOOKY BEMMKOI  KiNbKOCTI
HeCTpyKTypoBaHux TekcToBux AaHux. CyyacHi CASE-3acobu npoekTyBaHHs
Bl He nigTPUMYIOTL Li eTanu, oTxe, iX AKICTb BEMbMM 3aNeXuUTb Bif 3HaHb
Ta gocsigy npoekTyBanbHuka bJl.

MMoHATTS CyTHOCTI Ta aTpubyTh NPUCYTHI B ONUCAHHI Maixe YCiX CKnagoBux
KM. Ha ix ocHoBi MOxHa onucaTu iHchopmauiinHi notpebu kopucTysaua,
LOKYMEHTOO0Ir cucTemn, OOMEXEHHS LiniCHOCTI, iCHYKOYi anropuTMidHi
3anexHocTi Ta iHwe. lNpoeeaeHo hopmanisaLito etany KOHLEeNTyanbHOro
MoZentoBaHHs 6a3 AaHUX LSXOM MaTeMaTUyHOro OMMCaHHS CKNafoBWX
mogeni Ta ix 3B'A3Ky 3 CyTHocTAMM Ta atpubytamu 6asn  [aHux.
MatemaTyHa MoJenb AOMOBHEHA CTaTUCTUYHOK MIPOK 3YCTPIYAEMOCTI
cnis - TF-iHOekcom Ta BpaxoBye pe3ynbTaTi NIHIBICTUMHOIO aHanisy
BXiOHMX OOKYMEHTIB, WO OMWUCYKTb MpeaMeTHy 06nacTb MOAEMNBaHHS.
3anpornoHoBaHa Mofenb [403Bonsde dopmanisyBat NATPUMKY Ha eTani
KOHLENTyanbHOr0  MOLENoBaHHA 3 ypaxyBaHHAM NEKCEM  BXiAHOMO
LOKYMEHTY B SIKOCTi CYTHOCTe#l Ta aTtpubyTie 6asu paHux. Po3pobneHo
anropuTM MigTPUMKN, SKMin Moxe ByTU peanizoBaHuin y cknapi case-3acobis
NpOeKTyBaHHs 6a3 AaHux.

Po3pobka case-3acobiB 3 (yHKLiE NIATPUMKM npouecy aHanisy Ta
KOHLienTyanbHOro MOAENMOBAHHS NOMEriUMTb YBECH NPOLEC NMPOEKTYBaHHS
B, 3pobutb #oro 6inbl opmani3oBaHUM Ta MeHL TPYOOMICTKAM
NpoLEecoMm.
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YK 004.4:004.738.5(045)

Cnocibs PO6OTU 3 BIHAPHUMU OAHUMWU Y

CKPUNTOBUX MOBAX NMPOrPAMYBAHHA
Coxkopuyk I. M.
XHYPE, ihor.sokorchuk@nure.ua
CKpunToBi MOBM MPOrpamMyBaHHS LUMPOKO 3aCTOCOBYKTbCSH Y CyvaCHMX
KOMM'IOTEPHUX cucTemax. [poTe HepigKo B HWX BWHWKAIOTb TPYOHOLLi Mpw
po6oTi 3 GiHAPHUMM JaHUMMK.
MMponoHyeTbeAa cnocib, y skoMy ckpunT 0bpobnsie He cami BiHapHi AaHi, a
noJaHMA Yy TEeKCTOBOMY BMrMAgi onuc Uuwx davux. [ani uend onuc
nepefaeTbCs Ha cneuianbHUM NPOrpaMHUA MOZYMb - NOCTMPOLECOp, SKWNA
nepeTBOPIOE TEKCT Yy cami GiHapHi faHi Ta nepefae ix gani. Ans obpobku
BMKOPWCTOBYKOTbCS: MOBA OmMCy OiHApHUX [aHWX, TEKCTOBi KOMaHOu
noctnpouecopa And  ynpaeniHHA ~ 0BpobKOK,  TEKCTOBI  KOMaHaw
nocTnpouecopa ANS reHepauii gaHux. Y MOBi ONWUCY BUKOPUCTAHO
CTaHZapTHi HoTaLii JaHuX NPUAHATI Y NOWMPEHUX MOBaX NpOrpamyBaHHs.
Yucnosi faHi MOXyTb 6YTH ONUCaHi Y PI3HUX CUCTEMAX YMCTIEHHS.
KomaHau ynpasniHHs 06pobkoto 03BONSK0TL BCTAHOBUTH NOPSAOK 6alTiB y
GaraTobaiToBNX YMCTIOBUX AaAHMX, PO3PSAHICTb AaHWX, KOAOBI Tabnuyi Ans
nepeKkoayBaHHs TEKCTOBUX AaHUX.
MocTnpouecop MICTUTL: MOAYNb MEpPeTBOPEHHS onucy B GiHapHi daHi,
Kinbka NiyunbHUKiB  OaWTIB  BUXIOHMX  [OAHUX, KiNbKa  He3anexHux
00uncnioBaYiB pisHUX KOHTPOMBHUX CYyM Ans BIIOKIB BAXIGHUX JaHKUX, MOAYi
reHepaLii 40OaTKOBWX JaHWX.
lMapameTpy NiYUnbHUKIB, 0BUMCIIOBAYIB, reHepaTopiB AaHMX, Ta YNpPaBiHHS
HUMK, 30INCHIOETLCA 3 JOMNOMOrOK KOMaHZ YNpaBniHHA reHepauielo AaHuX,
Wo [o3Bonse gogasatM 0 6NMOKiB  AaHMX  PisHi KOHTPOMbHI  Cymu,
3aMOBHIOBATW Ta BWPIBHIOBATM OMOKM BWXiOHMX OaHUX A0 MOTPiGHOro
KpaTHOro PO3Mipy AaHUMMW 3reHepoBaHMMM 3 [OMOMOMO) BCTAHOBMEHMX
LwabnoHis.
ABTOp BMKOpPUCTAB OMUCaHi PiLLEHHS Y MPOMMUCIIOBUX KOMM'OTEPHMX
cuctemax [Cokopuyk, 2007].

Mepenik BUKOpUCTaHNX Axepen

[Cokopuyk, 2007] Cokopuyk IIN. Komn'lotepHa nporpama  «BumiptoBansHo-
obuncnioBanbHUA - KOMNNEKC — aBTOMAaTM30BaHOi  cucTemu  obniky — eHepropecypcis
Promenergy/E7», cBigouTBO Npo peecTpaljito aBTopcbkoro npasa Ha TBip Ne 21713 Big
15.08.2007 p.
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BUKOPUCTAHHS HEMPOHHOI MEPEXI ONS
OUCNETYEPU3AL|II BUPOBHULTBA

Ky3neyoe O.B., Kicnasi A.l'.

XHYPE, oleksii.kuznetsov@nure.ua

BuKOpUCTaHHA HeMpoMepexeBnx Modenen B 3agadax aucnetyepumsaii
BMKOHaHHS 3aBAaHb Ha 6araTOHOMEHKNaTypHUX MiANpUEMCTBAX MOXe
CYTTEBO NONErNTY NPOLEC NNaHyBaHHs POOOTM TEXHONOTIYHNX NaHOK.

3okpema, onepaTvBHE YMPaBMiHHA PEMOHTHUM BUPOGHMLUTBOM noTpebye
MOCTIMHOI  HAsIBHOCTI gucnetyepa [And MPUAHATTS  3aMOBMEHb 1 iX
PO3MOAINEHHA  cepef  BUKOHABLLB. 3anponoHoBaHuiA B [OMOBIg;
nporpamHuin Helipomepexesuii Mogynb «Neurodisp-m» 403BONSE YaCTKOBO
aBTOMaTW3yBaTW (DYHKUii AucneTyepmsalii 3a LOMOMOrOK BUKOPUCTAHHS
OHMaH  cepBicy 3 [JpykoBaHMM BBOgoM. BignosigHa  mopgernb
pucneTyepusalii gopmyeTbes 3a npuHuMnamn nobynosu GaratolwapoBoro
nepcenTpoHy. KinbkicTb BXigHMX HeWpoHiB nobydOBaHOI HEMpOMEpEXi
BiONOBIDAE  KIMbKOCTI  CMiB Yy  CMOBHMKY  MpegMeTHoi  obnacri
(cnewjani3oBaHOr0 ~ PEMOHTHOTO  PafiOENEKTPOHHOMO  BUPOBHMLTBA).
KinbKiCTb BMXiQHUX HEMPOHIB BiANOBIAAE KifbKOCTI BUKOHABLB, cepen SKux
NoTPIGHO PO3NOZINUTK 3aMOBNEHHS. PO3MIPHICTb Ta KiMbKICTb NPUXOBaHUX
CroiB BW3HAYAETLCA ekcnepuMeHTansHo. O4YeBMaHO, WO cnelianisoBaHui
TEMaTUYHWA CINOBHWK Ans nobydoBM HEWPOHHOI Mepexi He MOBMHEH
BKMKOYATV BCi CMoOBa NpeaMeTHOI obnacTi, abo BCi croBa nonepegHix
3amoBneHb. [ns ix dinbTpayii nepenbaveHo 3miiCHEHHS nonepeaHboi
npoueaypy CTEMMIHry CRiB Ans 3HAaXOMKEHHS OCHOBW CIiB AN 3afaHuX
noYyaTkoBo TEPMIHIB. OCTaTOYHO OTPUMAHMI CRIOBHUK MOXe BYTW BMiLLEHH
B JeKinbka TUCSY CriB, LU0 AO3BONSE ONEpaTUBHO ONpaLbOBYBaTH AaHi npu
BUKOPUCTaHHI 3anponoHOBaHOro NporpamHoro Moayns.
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KEPYBAHHS! OBJIIKOBUMU 3ANUCAMU B CUCTEMI
ENEKTPOHHOI OCBITU HA BA3I OFIICE 365

Kpamap 10.M., MenbHu4eHko A.B.
HTYY «KMl im. Irops Cikopcbkoroy, artemxl@gmail.com

CbOroHi cucTeMN eneKkTPOHHOI OCBITU CTatoTb BCe BinbL 3aTpebyBaHMn B
CyyacHux yHiBepcutetax. OgHMM i3 pilleHb NMpu PO3B’si3aHHi npobnemu
CTBOPEHHSA nogibHoI cucTemm € BukopucTanHs nnatdopmm Office 365 [1].
lMnatopma Hagae TexHiuHy Ta nporpamHy 6a3y Ans BMpilleHHs 3agad
00MiHy iHdopmaLlieto Ta JOKYMEHTaMK, NnaHyBaHHs 3ycTpiven, cbopie Ta
Hapad, CTBOpPEHHs Ta [OCTaBKW afpecataM HOBWH, NOBIAOMIIEHb,
OroNoLLEHb Ta BUKOHAHHS iHLLMX 3aBAaHb.

AP
SharePoint
onling
Amre  Active
BeG-uamima [¢ Directory
OAuth 2.0

Pwvc 1. Cxema B3aemogii Be6 yactunu 3 cepsicamu Office 365

Po3pobneHa cuctema € Be6-4aCTUHOI, SKY NPOMOHYETHCS BUKOPUCTATM Ha
ctopiHui camty Office 365 SharePoint. OpHieto 3  HalBaxnMBILLMX
BracTMBOCTEN BEB-4ACTUHM € 3aXMCT Bif HeCaHKLioHOBaHoro goctyny. [1ns
LbOr0 OpraHi3oBaHO NPOTOKONM aBTeHTWdiKaLii 3a [ONOMOrow CXemu
OAuth Ta cepsicy Azure Active Directory. Mpu po3pobui cuctemu Byno
CTBOPEHO 3pYYHWN iHTEpdeiC KepyBaHHs rpynamn CTyAEHTIB Ta iMnopTy
cTygeHTiB 3 Tabnuui Excel. PospobneHa cuctema LOMOBHIOE MOXIMBOCTI
aaMiHicTpyBaHHs ctaHgapTHoro komnoHeHTy Office 365 i cTae B Harogi npu
CTBOPEHHI rpyn Ta 3aBefeHi i BMBEAEHI KOPMCTyBadiB XMapHOro odicy
nakeTHUM cnocobom, To6TO BENMKUMM rpynamu.

Nitepatypa
1. Office ans HaBuanbHUX 3aknapiB. [EnekTpoHHWi pecypc] — Pexum goctyny:
https://products.office.com/uk-ua/student/office-in-educaton — [ata poctyny

TpaseHb 2018. — HasBa 3 ekpaHa.
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MEPEXEBA CUHXPOHI3AUIA NMPOrPAM
BIOOANNEHOIO KEPYBAHHA
Xudens C.O.

XHYPE, serhii.zhydel@nure.ua

Mpwn cnpobi peanidysaTh BigganeHe KepyBaHHA TUM Y¥ iHLUMM MPUCTPOEM
nocTae 3afaya nepegadi Ta BiATBOPEHHS CTaHy MPUCTPOK Ha Kepytouomy
komm'loTepi. 3a3Buuall, Mepexa, KO nepefatoTbCs AaHi npo poboTy
NPUCTPOIO, TaKOXK HaKNaaae CBOi 0OMexXeHHs Ha anroput™. Cepep HUX Taki:

v obMexeHn poamip nakeTy (Mana nponyckHa CNPOMOXHICT);

V' He BCi NakeTn MOXyTb OyTn AOCTaBNEHI (MOMUNKM MepeXxi);

v naKkeTu MOXyTb [LiATU He B MOPSAKY BiAnpaBneHHs (ocobnmBocTi

kaHany nepegavi gaHux);

v/ NakeTu NPUXOLATb 3 3ani3HEHHSM (BENUKa BiflCTaHb).
CborogHi icHye Garato MeTogiB, WO [O3BOMSAKTL BUMpiLyBaTM 3agavi
CMHXPOHi3aLii, MpoTe Maike 30BCIM He npefCTaBneHi pilleHHs uiei
npobnemn 3 BMKOPUCTaHHSM iHCTPYMEHTY ana pobotn 3 2D T1a 3D
pogatkamn  Unity UNET. [lpu BupiweHHi Takux 3agady 3BMYalHoO
CMMpaloTbCA Ha MEBHI anroputMu Ta OCOBMMBOCTI Mepexi, ski MOXHa
BUKOPUCTATW MNpU CTBOPEHHI BMAaCHWX pilleHb CHHXPOHisaLji [Source
Networking, 2018].
[ins BigganeHoro kepyBaHHs cuMynsuieto aBTo ByB po3pobneHnin LogaTok
AN MEepexeBOi CWMHXPOHi3aLji, WO BupilyBaTUMe 3agavi [OCTaBKM
noBigOMNEHb 3  CUMynAUil  BigganeHoro npUCTPO [0 KepyHyoro
KOMM'toTepa Ta Ha3ad, a TakoX BWKOPWUCTOBYBATUME iHTEpnonauito Ans
NNaBHOrO BigOBPaXEHHS 3MiHY CTaHy pPyXOMOi MOZEN Ha Kepytoyomy
Komm'toTepi.
PospobneHe nporpamHe 3abesneveHHs [03BOMNSE  BUKOPUCTOBYBATM
GaratonnatcopmoBuid iHCTpyMeHT Unity B QKOCTi cepepoBuwa Ans
Han1caHHa Nporpam BiALaneHoro KepyBaHHs.

Nitepatypa

[Source Networking, 2018] Source Networking [EnekTpoHHuiA pecypc] — Pexum goctyny:
http://developer.valvesoftware.com/wiki/Source_Multiplayer_Networking — [ata pgoctyny:
TpaseHb 2018. — Hasga 3 ekpaHa.
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TIME SERIES FORECASTING WITH NEURAL
NETWORKS
Ponomarenko O.A., Dudar Z.V.

Kharkiv National University of Radio Electronics,

oleksandr.ponomarenko1@nure.ua, zoia.dudar@nure.ua

This article describes approaches of forecasting and predicting time series
using artificial neural networks.

Based on the analysis of literature [resource1, 2014], we can conclude that
neural networks with direct propagation (feedforward networks) and Elman
networks are well suited for predicting time series.

Training based on incoming data samples is a characteristic feature of
neural networks. In case of time series [[resource2 , 2004]], a standard
approach can be applied for training. All data sets will be divided into three
groups: teaching, validation and test. The teaching data set is intended to
adjust the synapse coefficients of the networks. The validation data set is
needed to select the best trained networks and/or to determine when to stop
training (this step is also needed to prevent overtraining of network). The
test data set is necessary for the final check of the trained network.
However, data alone is not enough to train the network. You also need a
function that determines network prediction error. For the prediction of time
series, the traditional root mean square error is ineffective. This is occurring
because the same direction of the forecast and the real value is usually
more important, than proximity of the forecast to the actual value.

As result, we can conclude that time series are extremely useful both in
financial and scientific matters, forecasting wide range of processes, from
currencies to weather. And neural networks, provide ample opportunities for
optimizing time series forecasting.
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X0o4 OHMNarH-Kypey 3pobunu HaB4YaHHS SOCTYNHAM AN MiMbioHIB fogei no
BCbOMY CBIiTY, gocnimkeHHs [Parr C., 2018] nokasanm, Wo Tinbku Brm3bko
7% cnyxadiB Bif 3apaxoBaHUX Ha Kypc (DaKTUYHO 3aBEpLUyOTh iX.
HesBaxatoun Ha rnobanbHy UudpoBisauito  kopucTyBadi y  «Beb-
ayguTopisx» Big4vyBatTb AUCKOMGOPT B HACMNIAOK BIACYTHOCTI NiATPUMKM Ta
3BOPOTHOrO 3B'A3Ky 3 nektopoM. Lleid pospuB gonomaratoTb Jonatw
CUCTEMM NIATPUMKM BIPTYamnbHOrO fianory — 4at-60Tu, siki PyHKLIOHYOTH K
HaBYanbHi acucTeHTn. YaT-60T npeacrasnse cobo nporpamy, ska Moxe
0OMiHI0OBATMCA MOBIOOMITEHHSIMI 3 KOPWUCTYBa4aMu, iMITYO4M NOBEiHKY
nognHn. 3a3suyain e pobutbes yepe3 Oyab-aky nnatgopmy 06MiHy
noBigomMneHHsMK, Hanpuknag, Facebook Messenger, Slack, Telegram a6o
Viber. Ha cborogHi iCHyl0Tb roTOBI PiLLEHHS 3i CTBOPEHHS IHTENEKTYanbHMX
yat-60TiB - IBM Watson, Wit.ai, Microsoft Bot Framework [Chatbot survey,
2017], Dialogflow, Microsoft Language Understanding Intelligent Service
(LUIS), Recast.ai Ta iHLi.

[Ona opraHisadii 4at-60Ty B CMCTEMi [OMCTaHLiMHOTO HaB4aHHs Moodle
obpaHo Dialogflow. 38’30k Mmix nnatdopmamm Dialogflow Ta Moodle 6yno
OpraHi3oBaHo 3a 4OMOMOro 06MiHY NOBIAOMMEHHAMU Ha OCHOBI Telegram.
Hapasi npomoBxyeTbCs HaBYaHHS HeWpoHHoi mepexi Dialogflow Aans
NiOBULLEHHA AKOCTI  PO3yMiHHA 3anuTiB. BuKopucTaHHd  BipTyanbHuX
noMiyHWKiB  Jo3sonuTb peanisyBatm UX-napagurmy messaging-as-an-
interface Ta nMigBUWMTK piBeHb A4ANTMBHOCTI OMCTAHLINHOI HaBYanbHOI
CUCTEMM.

Nitepatypa
[Parr C., 2018] Parr C. MOOC completion rates ‘below 7%’ [EnektpoHHuin pecypc] — Pexum
poctyny  :  https://www.timeshighereducation.com/news/mooc-completion-rates-below-

7/2003710.article#fnode-comments — [lata goctyny: TpaseHb 2018. — Has3ga 3 ekpaHa.
[Chatbot survey, 2017] Chatbot survey 2017 [EnekTpoHHuin pecypc] — Pexum goctyny
http://mindbowser.com/chatbot-market-survey-2017/ — [ata goctyny: TpaBeHb 2018. —
Ha3Ba 3 ekpaHa.
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Big sport has a great amount of tasks, which can be solved with the help of
machine learning algorithms and neural networks. However, there are two
factors which delay full implementation of such a technology in this field.
The first thing is the costliness of data mining and the second one is
conservatism of people who make decisions in sport [lvars Namatévs,
2016]. The second problem is getting solved already, but another one has
only some theoretical solutions.

Lots of information in sport is visual, so what about using a system of static
cameras at venues of the competitions and convolutional neural networks?
This type of artificial intelligence tools is usually used for image and text
recognition. Right now sport teams and clubs need big groups of analysts in
order to check captured video and photo footage, so only those who have
large budgets use advantages of data science. Using artificial neural
networks can allow even small clubs improve their results. Machine learning
can help calculate the chance of a goal, number of controversial situations,
like offsides in football, etc. A similar solution was used by German national
team and helped them to improve the ball obsession from 3.2 seconds to
1.1. Moreover, this technology can be used instead of referees, because
ANNs are getting faster now and a good dataset can make their output
much more accurate.
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IcHye 6esniy MeToaMK, L0 AONOMaraloTb MPaBUMIbHO PO3NOpsAKaTUCS
vacom. OpHieto 3 HamnpocTiwux Metoauk € “Pomodoro technique”. loes
metogy Pomodoro technique nonsrae Ha po36uTTi poboTn Ha 25-XBUSUHHI
iHTepBanu («pomodori») i po3aineHi KOpoTkUMK nepepsamu. Ha gaHui vac
y BigKpUTOMY AOCTYni € Barato NporpamMHnX 3acToCyBaHb, NPU3HAYEHUX Ans
BWKOPWUCTaHHA [aHOi TexHiku, ane hopMyBaHHS nepeniky cnpas — ue
poboTa kopucTyBava.

B cuctemax HaByaHHS Ta TecTyBaHHS (POpMyBaHHA 0OCsry 3aBhaHb
3a3BMyail 3a4aecTbCs BUKNAZaYeM, kM opMmye HaByanbHi MaTepianu. B
SKOCTI MPUKNagy MOXHA HaBECTU TEOPETUYHWIA MaTepian, HaBegeHwun y
KOHCMEKTax NeKuii, po3ginu MociBHMKIB Ta KHWXKOK, iHTepHeT-pecypcu. B
CUCTEMaX HaBYaHHS, HaNpuknag, B CUCTEMI HaByaHHs Mosi 3anuTie SQL,
MPOMOHYETLCS CTPYKTYPYBATK HABYamNbHWUA MaTepian 3a TakuM NpUHLMMIOM:
00cAr KOXHOI TEMM BM3HAYaETLCS B KINbKOCTI TAKWX iHTEPBAniB, a KOXEH 3
OnokiB HaB4yanbHUX MaTepianie NOBWMHEH 3aBEpLUyBATUCS TECTOBUM
3aBAaHHAM 3 AaHol nigTemn Ans dikcauii pesynbTatiB HaByaHHs. Takum
YMHOM, KOpPWUCTYBay CUCTEMM MOXe 3asganerigb OUIHUTM  MiHiMasbHi
BUTPATW 4acy, HeoOXigHi AnNs onmaHyBaHHA baHOi Temu, a B3arani mpw
HaBYaHHi — HanBiNbL eqeKTUBHO BUKOPUCTOBYBATH Yac.

Po3pobneHa Beb-cuctema Productivity tracker moxe BukoprcToByBaTUCS SIK
OfHa 3 MigCMCTEM HaBYanbHOI CUCTEMM, 4O CKNagy AKOI BXOASATb TaKOX i
TpaguLinHi KOMMOHEHTW 3 MOAWIKOBaHUM POPMATYBaHHAM HaBYanbHOTO
matepiany.

BukopucTaHHsa Takoro nigxogy LO3BOMUTL YiTKO MMaHyBaTW BUTPATW Yacy
Ha 3aCBOEHHS MaTepiany, L0 Mae BENUKE 3HAYEeHHs NpW OUCTaHLiHOMY,
3204HOMY Ta CaMOCTIIHOMY HaBYaHHI.
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ABTOMATMYHA CUCTEMA NOBYAOBU
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Banenda H.A.

XHYPE, natalia.valenda@nure.ua

B paHuin yac 6arato gocnigxeHb HaNpaBneHO ANs MOKPALeHHS CUCTEM
BaraToMOBHOro iHhOpMAaLHOTO NOLLYKY. Y Uil ranysi 3aranbHAM Migxo4om
€ nepeknaz noLLYKOBOrO 3anuTy Ha BCi LinboBi MOBW. Lle 3aicHI0ETLCS 3a
[OMNOMOrol0 BOMOBHMX CIOBHUMKIB ANst BXIAHOI Ta UinboBoi MoBW. [ns
e(eKTUBHOro ABOMOBHOIO MOLLYKY iCHYBaHHS BiAMOBIOHWX CNOBHWKIB Mae
KMKOYOBE 3HAYEHHS.

Yepes po3maiTTs BiJOMKUX MOB i BENYE3HY KiNbKICTb PECYPCIB, HEOOXIAHNX
Ans  BUPOOHMLUTBA [BOMOBHWX CMOBHWKIB, 6axaHo 3pobutn npouec
(hopMyBaHHsi aBTOMaTK30BaHUM. Baxnneoio cknagosoto npouecy 06pobku
TEKCTIB € 3aCTOCyBaHHA  NapanefbHWX  KOpnyciB, sk LIMPOKO
BUKOPUCTOBYIOTLCS B CTAaTUCTUYHUX METOLAX Nepeknagy.

MeToto Liei poboTi € CTBOPEHHS OBOMOBHOTO CMOBHMKA, 3@ [LOMOMOIOH
napanenbHux Koprnycis i cuctemu iKnow 3 BUKOPUCTAHHAM RiHMBICTUYHOT
MOZEni A3uka, ska BbyaoBaHa y cuctemy iKnow.

Cuctema 06pobku napanenbHUX KopnyciB 6a3yeTbCsi Ha BUKOPUCTaHH
momynto iKnow 6asu gaHux Cache. [1BUryH cemaHTW4HOro aHaniay iknow
BMKOPWUCTOBYETLCS ANS aHani3y HeCTPYKTYPOBAHUX AaHUX, SKi 3an1cytTbCs
Yy BUMNAL] TEKCTY.

iKnow 3abeaneuye gocTyn 4O HECTPYKTYPOBAHWX AaHWUX, PO3MINSOYN TEKCT
Ha NOB'A3aHi €ieMEHTW Ta BMPAxXOBYKUM MEBHWA (HOEKC AN  UuX
enemeHTiB. CucTemMa giMUTb TEKCT Ha PeYeHHs, a MOTiM AiNUTb KOXHE
PEYEHHS Ha NOCNIQOBHOCTI NOHSAT i BiJHOCHH.

AnropuT™ aHanisy npoBOAMTb 3iCTABNEHHS BUZINEHUX OAMHULb B KOpRycax
Ha pi3HMX MOBax. Ha OCHOBI cTaTUCTUKK ANs cniB BUBMPaTbCS HanbinbLL
peneBaHTHi 3HaYEHHS.
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PILUEHHA 3A0AY AK OCHOBA
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lMporpamyBaHHs - BIJHOCHO HOBe NS MIOACTBA 3aHATTS, TOMY MeToauka
HaBYaHHA WOMYy Lle He ycranunacs. bescymHiBHO, WO B MPOLEC
noYyaTkoOBOrO HaBYaHHS MpOrpaMyBaHHK BMpaBW B HanuCaHHi nmporpam
3aliMaloTb LeHTpanbHe Micue. MNpoTupivys Mixk 06'eMOM HEOBXiAHMX BNpas i
0BMeXeHMN MOXIMBOCTAIMM BWKNajaya MOXE [O3BONUTU 3afaqHuK 3
aBTOMATWYHOIO NEPEBIPKOIO PiLLEHD.

Y Mepexi MOXHa 3HaWUTW Kifbka BepCiil 3a4adyHuKiB 3 aBTOMATWUYHON
nepeBipkol  pilleHb. [OMOBHUM  YMHOM, LE CUCTEMU aBTOMATUYHOI
nepeBipku pilleHb 3 apxiBamMy 3aBAaHb abo 6e3 Hux i onujioHanbHO 3
MOXIMBICTIO yyacTi abo NpoBeeHHs 3MaraHb 3 NporpamyBaHHs

3agavHuK, Lo NpeacTaBnsAeTbCA HUKYe, BiOpi3HAETLCS Bif BCIX 3ragaHux
cucteM. Moro ocoBnmMBOCTSAMM € TICHUI 3B'SI30K 3 iHLLMMK CKMAZ0BUMM
HaBYamnbHOro MpoLecy (NeKUisMK, NPaKTUYHUMKU 3aHATTAMU, CaMOCTINHO
pobOTO, KOHTPONEM 3HaHb), NErKiCTb NOMOBHEHHS! HOBUMW 3aBAAHHAMM i
Pi3HOMAHITHICTb (hOpM Camux 3aBAaHb.

3apayHuk cknapaetbes 3 6a3n 3agad i MepexeBoi Cryxbu, sika BUKOHYE
BMAaYy YMOB i MepeBipKy pilleHb. Llieto crnyx0oto KOpUCTYIOTLCS MporpamHi
AOAATKM  PI3HOTO Mpu3HauyeHHs: nybnikauis nekuin 3 BOygoBaHUMK
3aBAHHAMM, NMPOBEAEHHS iCMMUTIB, OBYUMCNEHHS PI3HUX PEUTUHMIB i T.i.
CTygeHTV | BUKNadadi € 3apeecTpoBaHNM KOPUCTYBaYamMu Takux JOAATKiB,
TaKUM YMHOM, BCi IX Ail nepCoHicikoBaHi.

OgHnm 3 HebaraTbOX HeOOMiKiB aBTOMATMYHOI MepeBipky pilleHb €
HEMOXIMBICTb OLHUTM CTUMb NporpamyBaHHs. KomneHcyBaTh Lei Hegonik
MOXHa [aBLUM MOXMNMBICTb CTyAeHTaM 06roBOpIOBATH i OLHIOBATH PilLieHHS
iHLLINX.

M'aTMpiyHa NpakTUKa 3acTOCYBaHHS 3aJayHuMKa aBTOpamMy [JOBena 1oro
Ji€BICTb.
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Introduction to a problem

Resource allocation is the process of assigning and scheduling available
resources in the most effective and economical manner. Projects will always
need resources and resources are scarce. The task therefore lies with the
project manager to determine the proper timing of those resources within
the project schedule. However, project manager is only human that is not
always finds a best way. For instance, if we have 20 different kinds of
resources in limited quantity (material, non-material, human resources, time,
etc), and 10 different nodes of project (backend, frontend, testing,
integration, logistics, supplies, etc.), there are a multiplication of 20 till 10
(20*19*18*...*10) different ways to distribute resources among different
stakeholders [1].

Projects are designed to take advantage of resources and opportunities and
with these, come uncertainty, challenges and risk. Hence risk management
becomes a very important key to all project success. The project risk
management plan addresses the process behind risk management and the
risk assessment meeting allows the project team to identify, categorize,
prioritize, and mitigate or avoid these risks ahead of time. Risk assessment
is a step in a risk management procedure, and risk forecasting is a
possibility to predict which pieces of project are weaker then supposed to be

[1].

Main part
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Neural network is built from smaller nodes, which are called neurons. A
basic example of neuron is a perceptron. A perceptron is a logic node, that
takes several binary inputs x1,x2,..., and produces a single binary output:

Fa | '} + Lt

Pic. 1. Perceptron

The ways to provide an output called weights, w1,w2,...[2], real numbers
expressing the importance of the respective inputs to the output. The
neuron's output, 0 or 1, is determined by whether the weighted sum ; wix;
is less than or greater than some threshold value. Just like the weights, the
threshold is a real number which is a parameter of the neuron. To put it in
more precise algebraic terms [3]:

outpul = _J il

3
I| I it E iy = thireshold

wor, = lUhreshold

For this particular problem (success forecasting), a network of perceptrons
might be used as well. Each project stage will be represented by a set of
data (stage value for project — integer between 0 and 9, and resources - list
of all resources provided with relative quantity of each resource (0..1)). This
data will be transformed to input array of data — where each array element is
a multiplication of stage value and sum of all resources. And output is 0 if
project wasn't successful, and 1 if it was. With such kind of transformation
we can use our network in next way:

— Format input data

—  Train network

54



— Pass formatted data
—  Obtain the result
As input data is real number, output will be real number as well, so next
transformation should apply:
— 0,75 <= output < 1: project is successful;
— 0 <output <= 0,25: project is unsuccessful;
0,25 < output < 0,75: data is noisy/ result is not reliable.

Conclusions

While the problem of project success prediction is being lot underestimated
to be solved with help of neural networks, it could be. The main part of
solution is how to distribute input data over the neural network, how to
convert real-world abstract objects and values into a binary form, and how
to proof correctness of input data. For this purpose, several iterations of
training with various training data may be used.
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Introduction

The study of human-computer interaction and user interface design is
fundamentally based in quantifiable usability research. For years, many
usability professionals have been planning, conducting and reporting on
usability tests and their findings in order to determine how useful a system
really is. Usability testing largely tests how successful users are at
completing predetermined tasks or finding pieces of information with a
computer system.

So, traditionally, the human-computer interaction literature expressed only
passing interest in the aesthetic aspects of the interaction. In reviewing
guidelines and principles advanced by human- computer interaction
experts, one cannot help but notice the marginalization of the aesthetic
dimension. Discussion of aesthetic issues is infrequent and is almost
invariably qualified by warnings against its potentially detrimental effects [1].
Tractinsky [1] suggest that this might be the result of two different
processes. One process is characterized by a backlash to recent tendencies
by the computer industry to oversell glitz and fashion in its products...*

What the users actually prefer is not as clear, though. Indeed, in striking
contrast to the principles and the guidelines advocated by usability
researchers and gurus, any random perusal of web sites would suggest that
aesthetic considerations are paramount in designing for the web. And there
is a new wave of research in the visual aesthetics of computer interfaces
that suggests that aesthetics is a strong determinant of pleasure
experienced by the user during the interaction and of his satisfaction. It is
also reported to be highly correlated with the system’s perceived usability
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(ease of use) and, to a lesser extent, with its usefulness. If once the value of
computing technology was measured mostly by its usefulness for solving
problems and by its usability, additional requirements, such as desirability,
have now emerged and issues of visual appeal and aesthetics have
become an integral part of interactive systems design [1].

People are generally very skeptic as to whether Aesthetics can be
measured. Conventional wisdom seems to doubt that aesthetics can be
measured. It is argued that Aesthetic appeal is largely a subjective judgment
that is not rooted in any preconceived notion of purpose. Beauty, they say,
is largely very personal and also very cultural. Its perception depends on
culture, gender, age, personality, etc.

Main part

Design elements are the building blocks or basic units in the construction of
a visual image. Design elements include:

— Line
It is a mark with greater length than width. Lines can be horizontal, vertical
or diagonal, straight or curved, thick or thin.

— Shape
Anything that has height and width has shape. Unusual shapes can be used
to attract attention. There are basically three types of shapes. Geometric
shapes, such as triangles, squares, rectangles, and circles, are regular and
structured. These shapes work very well as building blocks for graphic
design. Natural shapes, such as animals, plants, and humans, are irregular
and fluid. Abstracted shapes, such as icons, stylized figures, and graphic 32
illustrations, are simplified versions of natural shapes.

— Texture

Texture is the look or feel of a surface. Visual texture creates an illusion of
texture on a printed publication or web page. Patterns, such as the images
printed on wrapping paper, are a type of visual texture.

—  Space
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Space is the distance or area between or around things. Space separates or
unifies, highlights, and gives the eye a visual rest.

- Size
Size is how large or small something is. Size is very important in making a
layout functional, attractive, and organized. It shows what is most important,
attracts attention, and helps to fit the layout together.

—  Color

Color in layouts can convey moods, create images, attract attention, and
identify objects. When selecting colors for a publication or a web page,
designers should think about what they want the color to do and what is
appropriate for their purpose.

We selected two main metrics among those proposed in the literature and
used a template to describe each one of them and the reason why it was
selected.
— ensity

is the extent to which the screen is covered with objects. Density is
achieved by minimizing screen density levels [4]. “Sparing” looks for
avoiding cluttered or overcrowded layouts: it suggests keeping the visual
loading of a layout within reasonable boundaries. Density — the opposite of
sparing - takes no care about stacking and packing 10 too tightly in the
layout.

Where ai and Aframe are the areas of object i and the frame; and n is the
number of objects on the frame (or interface).
— balance

can be defined as the distribution of the optical weight in a picture. The
optical weight refers to the perception that some objects appear heavier
than others. Larger objects are heavier, whereas small objects are lighter.
Balance in screen design is achieved by providing an equal weight of
screen elements, left and right, top and bottom [2].
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Balance is a search for equilibrium along a vertical or horizontal axis in the
layout. If a weight is attached to every |0, balance requires that the sum of
IO weights on each hand of the axis remains similar. Balance is justified by
the human perception and intense need for it in visual layouts. Balance is a
technique in which there exists a gravity centre located on a vertical or
horizontal axis. The opposite of balance is instability where 10 are not
distributed equally on each hand of the axis. "They seem ready to topple
over."[3].

Conclusion

In this thesis, we first demonstrated the importance of aesthetics in HCI. Not
only does aesthetics increase perceived usability but it also contributes to
customer/user satisfaction. However, this aspect of the interaction has been
widely neglected until relatively recently by usability testers;
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3rigHo 3 pgaHumn komitety ekcneptie M3C Ykpainm ta MO3 Ykpainu
KiNbKICTb cMepTenbHuUx Bunagkie cepeq OGidyis ATO Ta iHwwmx 601M0BUX
onepauiil CyTTEBO 3anexuTb Big iHdopMauii npo cTaH 6Gius Ha
JOrocniTanbHOMY — eTani  HagaHHS  MegWyHOi  [OMOMOrM,  AOTPUMAHHS
npuHUmMny  «30M0T0i  roguHUy Wodo 30epexeHHs BiTanbHUX  PYHKLiA
MOPaHEHOrO Y YEPBOHIN, XKOBTUX 30HAaX Ta Ha PisHUX eTanax MeguYHOl
eBaKyalii 4o 3aknagy OXopoHW 340poB’a. KinbKiCTb neTanbHUX BUNagKis y
«3onoTy roauHy» gocsarae 80 BigcoTkis.

Po3pobneHo mogeni i meToan Ans ineHTUdikayii Ta KepyBaHHS CTaHOM
300poB'a BiluiB.

Komm'ioTepHa cucTema, [03BONWTL NIABUWMTM eeKTUBHICTb HaaaHHS
AOMEANYHOT Ta MeaUYHOI AOMOMOTM BiiCbKOBOCIYXO0BLSM, MpaLjiBHUKaM
Ta cnyx6oBUAM Yy pa3i OTPUMaHHS NOpPaHEHb, KOHTY3il, TpaBM,
3aXBOpPIOBaHb, SKi BMKOHYIOTb 60OBI (CneLianbHi) 3aBOaHHS B PaMOH
npoBeaeHHS aHTUTEPOPUCTUYHOI onepaduii 3a A0MNOMOroto
TenekoMyHiKaLinHOro pecypcy.

Cuctema cknagaeTtbes 3:

— HaCKpi3HOI  papioyacToTh, fKka MOKPUBAE  TEPUTOPID  30HM
BiANOBIOANLHOCTI;

— MEOMYHOTO  CepBepy  HanpsMKy  paloHy  MpOBEAEHHs!
aHTUTEPOPUCTUYHOT onepaLii;

— [OUCneTyepcbkux  cryx6  BiicbkoBUX  popMyBaHb  (BaTanbioHy,
Gpuragn, HanpsaMKy TOLLO), BIANOBIgANbHMX 3@ OpraHisalilo HagaHHs
MEOMYHOT JOMOMOrY Y YEPBOHIi, XOBTUX 30HaX;

— pucnetyepcbkoi  cnyxGu  nmepegosoro  rocnitanto abo
GaraTonpodinbHOi  nikapHi  BiANOBIZANbHUX 33 HafaHHs  BTOPWHHOI
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(cneujani3oBaHOi) Ta TPETMHHOI  (BMCOKOCMELiani3oBaHOi) MEAUYHOI
[OMOMOTYM,  34INCHEHHS METOAMYHOI  KOOpAMHAaUil [hii  napamegukis,
MeauyHUX haxiBLiB BINCHKOBUX (POPMYBaHb, LIO BUKOHYIOTb 3aBOaHHS 3a
NPU3HAYEHHAM.

— papioeneKkTpoHHWX 3acobiB (CepBepHUX Ta CepBepiB, pagiocTaHLii,
MobinbHnx npuctpoiB 3G Towo), WO 3abesneuyioTb BUKOPUCTAHHS
cyyacHux GPS-texHonori.

Ocobosuit  cknag 36poiHux copmyaHb Ha 100% 3abesneuvyeTbes
MOBINbHUMM padioenekTPOHHUMI NPUCTPOSIMU, SIKi MatoTb «KHOMKY BUKIMKY
[0MOMOTU Y pasi NopaHEHHs».

Micns BNpoBamkeHHS po3pobneHoi KOMMIOTEPHOI cuctemu Oyae CyTTEBO
3MEHLUEHO  KiMbKICTb  CMEPTENbHUX BMNaAKiB 3@ PaxyHOK  SKIiCHOI
iHChOPMOBAHOCTi MEeAWNYHOTO MepcoHany Ta CKOPOYEHHs! TEPMIHIB HadaHHS
MEOMYHOI Ta NEPLUOi MEeAMYHOI AOMOMOMY LU0 TPannsloTeCA B YEPBOHMX Ta
XOBTWX 30HaX Ta Mig yac eBakyauji 4O NepefoBOro LWNKUTamo (3a paxyHoK
3BOPOTHOrO 3B'A3Ky, NopagM, IHCTPYKUiA, OTO, BIOEO CMOCTEPEXEHHS,
pagio KOHCYNbTaLliit TOLO).

B noganblioMy NOpaHeHUn eBaKyeETbCS A0 TUMOBOTO CheLianizoBaHOro
LWINUTan i3 AKICHOK NEPBUHHOK LOKYMEHTALE B €NEKTPOHHOMY BapiaHTi
(3a paxyHok curHanis nopaHeHoro, nobpatuma, denbaLepa, nikapis Ta
¢oTo i Bigeo dikcaii).

Lo npubyTTa nopaHeHoro [0 3aknagy OXOPOHM 340POB'S YeproBui nikap
NPUAManbHOro BiAAINEHHS 3HANOMUTLCA i3 IHOPMALLiED NPO NOPAHEHOro
Ha eNEKTPOHHUX HOCISIX, L0 HAZIMWAK 3@ LONOMOrO TENEKOMYHIKaLiHOro
pecypcy, 30iACHIOE 3aX0AM CTOCOBHO FOTOBHOCTI A0 crabinisauji ctaHy
MOpPaHeHoro, MpUIAMae pilEHHs npo noganblle HadaHHA  MeauYHOl
[0NOMOry Y hyHKLiOHaNbHUX NiApOo3Ainax 3aknagy OXOpoHW 340poB's abo
noparblue HanpaBneHHs 40 3aknafy OXOPOHW 30OPOB'S TPETUHHOIO PIBHS.
Mpu LbOMy 3anoBHIOE opMy NepBrHHOI 0bnikoBoi aokymeHTauii Ne 003/o
«MegunyHa kapTa cTaLioHapHOro XBOPOro.

TepMiH  TpaHCMOPTYBaHHS  MOPAHEHOTr0 B NEPedoBWi  LNUTanb.
CKOPOYYETLCA Maixe BTpudi (3onoTa roguHa).
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APPLICATION ORIENTED REAL-TIME ALGEBRA
E. Romanov , V. Skalova

HaujoHanbHuiA aBiaiiinmii yHiBepcuTeT, eugene.romanov@livenau.net

Many attempts have been made to define timed process algebras as a route
to formal reasoning about real-time systems. In this report we argue that
existing timed process algebras unsuccessfully try to address all of the
aspects which their untimed counterparts do specification, design and
modeling where they would be more useful if they were restricted to one of
these roles especially in software engineering for software development
technologies. Drawing on this, an Application Oriented Real-Time Algebra
(AORTA) is introduced, which has special features making it suitable for the
design of real-time systems which may need to be formally versed

[T Bolognesi and F Lucidi, 1991].

Process algebras have proved themselves to be useful tools in the formal
specification and verification of concurrent communicating systems. One of
the reasons for their success is their broad spectrum of uses, from
specification of system behavior to high-level system modeling to parallel
programming; the availability of automated proof techniques for relating
different levels of abstraction or checking properties adds to their attraction.
Although very successful within their domain, such process algebras are
limited in the aspects of a system which they can model or specify, and in
particular they cannot represent the actual time between events, only the
ordering in time of these events. Trying to build on their success, and to
provide the basis for a formal method for real-time systems, many timed
process algebras have been developed, including extensions to existing
algebras.

There are many technical problems to overcome in the definition of a timed
process algebra, but before considering any of these, it is worth looking at
the motivation for a timed algebra, and the extent to which standard
(untimed) process algebra techniques can be extended to timed situations.
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Each of the applications for untimed process algebras mentioned above
specification, modeling and design are still of interest in a timed scenario,
but we argue that they cannot all be handled as well by a timed algebra.

The main reason for the difficulty in applying many timed process algebras
is the level of detail of the behavior which they describe [M Daniels, 1992].
In untimed algebras only the ordering of events is considered, and this
seems to lie at the level of detail which is just right for many systems: to use
standard examples, it is important that a coffee machine should not other a
drink before a coin has been inserted; a communications protocol should
not wait for an acknowledgement until after it has sent a message; a level
crossing should not allow cars to cross the track after it knows a train is
approaching. It could be argued that these examples have become standard
because they show untimed formalisms to good advantage, but it does
appear that this level of abstraction is a useful one in many cases. The level
of detail given by many timed process algebras, however, is very much
higher, as not only the order of events but the exact time at which they
occur or become available is given. Although some notion of time is
important in many reactive systems, nearly all behaviours are better
specified or modeled by time bounds: a nuclear power plant controller must
respond to a rise in core temperature within a certain amount of time, and a
set of trac lights must leave sufficient time for all cars to get past in one
direction before allowing the other cars to cross. Bounds are not only more
useful in specification, but also in modeling and design, as most systems
cannot guarantee exact performance, due to unpredictability of program
execution times, communication delays and scheduler performance, but
most can guarantee maximum and/or minimum times.

There are two common methods for verifying correctness of systems using
process algebras bisimulation and model-checking and these have both
been extended for use with timed process algebras [P Krishnan, 1991].
Although model-checking, in which properties stated in a timed logic are
tested for a timed algebra term, does seem to extend well, the idea of
bisimulation, which is a cornerstone of untimed process theory, from the
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level of detail involved in timed process algebras. In a bisimulation a relation
is made between terms which have the same behavior, and in a timed
bisimulation related terms must have the same behavior in time. It seems
that the level of detail given in existing timed process algebras is such that
bisimulation equivalence makes too ne a distinction between systems, as is
borne out by the profusion of definitions of timed bisimulations, but the lack
of examples of equivalent systems. If we accept that bisimulations are not
very applicable to timed systems, we have two alternative approaches to
ending verification methods for timed process algebras [H Hansson, 1990]:

Use process algebra terms purely for representing designs, and adopt other
languages, such as temporal logics, for high-level specification. Verification
methods such as model-checking can then be used.

Develop new methods which still use process algebras at different levels of
abstraction, using a notion of refinement instead of bisimulation.

If an algebra is to be used as a design language, careful consideration must
be given to how terms in the algebra (i.e. designs) are to be implemented. In
our algebra, AORTA, more restrictions are placed on terms than in other
algebras, precisely because the restrictions make implementation easier.
Some of the most important differences are because of the difficulty of
guaranteeing the time performance of a real-time system: parallel
composition may only take place at the top level in order to x the number of
processes, as time guarantees then become easier to give; time bounds on
performance and communication times can be given rather than precise
figures. Implementing multiway synchronization and broadcast events is
difficult, particularly where performance figures are needed, so
communication may only take place between pairs of explicitly named
gates. The question may be raised as to whether such a restricted process
algebra is still useful. We would argue that it is useful as an implementable
design language (almost a programming language) which has a formal
semantics, and so allows formal verification of the timing aspects of safety-
critical systems from specification to implementation. Although more
detailed justification needs to be given of the reasons for our choices (and
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more will be given in this report), for the moment we move on to the
development of a timed process algebra which is useful as a design
language.

The report also comprises consideration of sequential processes, parallel
composition and communication, some examples in aorta, formalizing aorta
(the abstract syntax, the formal semantics) as well as implementing AORTA
design.

In this report we have argued for and presented a timed process algebra
which is amenable to formal verification and yet can only represent systems
which can be implemented; some indication as to how these systems might
be realized in practice is also given. AORTA is certainly not the first timed
process algebra (the introduction references many others), or the first
attempt to design timing predictability into a system from the start, or the
first attempt to provide a (formally based) middle ground between
implementation and specification: the novelty of this approach lies rather in
doing all of these things at once.
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