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1. Mera aMcHMILIIHM: BHBYEHHS 1 3aCBOEHHS OCHOBHMX IIOJIOXKEHB, METOMIB Ta 3aco0iB
PO3pOOKH KpOC-TUIaT(HOPMHOTO Ta MYJIBTH-IDIAT(HOPMHOTO IIPOTPAMHOTO 320€31eYeHHS.

Discipline aim. The purpose of the discipline is to study and to master the basic concepts,
methods and tools for cross-platform and multi-platform software development.

2. IlomepemHi BUMOrM M0 OMaHyBaHHsI a00 BHOOpPY HaBYAJbHOI AUCHUILTIHU (3a
HasaeéHOCMI):

1. 3namu cyvacHi mapaJurMe 3a IHCTPYMEHTHU MPOTpaMyBaHHS, CTPYKTYPH JaHUX, IPUHIHITN
(bYHKIIOHYBaHHS MEPEX.

2. Bmimu TpPOEKTYBaTH apxiTeKTypy Ta (YHKIIOHAT NPOTPAMHHUX CHCTEM, CTBOPIOBATH
nporpaMHe 3abe3nedeHHs st Bed Ta MOOUTPHUX MPHUCTPOIB.

3. Bonodimu enemenmapunumu Hasuukamu POOOTH 3 IHTETPOBAHHMHU CEPEIOBHIIAMH
porpaMyBaHHs, OiHapHUMH 010Ti0TEeKaMH Ta PI3HIMH OTIEPALiHHIMHU CHCTEMaMH.

Preliminary demands to master or choice of the course discipline:

1. To know modern paradigms and development tools, data structures, network principles.

2. To be able to design architecture and functionality of programming systems, to build the
software for Web and mobile devices.

3. To possess elementary skills in working with integrated development environments, binary
libraries and different operating systems.

3. AHoTalis HABYAJIbLHOI JUCIUILTIHHA:

HaBuanpHuT Kypc TpHUCBSUEHHWH MUTAHHAM  PO3pOOKH  IIaT(opMHO-HE3aIEKHOTO
IPOrpaMHOro 3a0e3NedyeHHs, y HbOMY BHBUAIOTHCA: THUIIM KpOC-IUIAT(GOPMHOIO MPOrpaMHOIo
3a0e3MeyeHHs], apXiTeKTypa Ta OCOOJMBOCTI MPOTpPaMyBaHHS PO3MOAUICHUX CHUCTEM, MPUHIMMH 1
TEXHOJIOT1] KOMIOHEHTO-OP1EHTOBAHOTO MTPOTrpaMyBaHHs, BiJaIeHUH BUKIUK IPOLEAYP, TEXHOJIOTIT
Ta IHCTPYMEHTH pO3poOKu s Bed 1 MOOLMBHMX MPUCTPOIB 3 BUKOPHCTAHHSIM T€OMPOCTOPOBHX
CepBiciB.

Synopsis of the course:

The learning course is devoted to platform-independent software development for various
hardware and software platforms. The course contains the following topics: cross-platform software
types, distributed systems architecture and programming specific, principles and technologies of
component-oriented programming, remote procedure call, technologies and development tools for
Web and mobile devices using geospatial services.

4. 3apaanHa (HaBYAJbHI 1mii):

OmnanyBaHHS KypCy MOKIMKaHe 3a0e3neuuTH (OpMyBaHHS MOJAHOTO HIDKYE MEPetiKy
KOMIIETEHTHOCTEH:

3K5: 3aaTHicTh CIIKYBaTUCS 1HO3EMHOIO MOBOIO;

CK5: 3pmaTtHicTh BHpillyBaTH HaJCKIAJHI HAYKOBI Ta iHXKEHEPHI 3aj1adyi, MO MepeadadyaroTh
po3napasentoBaHHs 00YHCIIEHb, BEJIUMKUX BUTpPAT MAIIMHHOIO 4acy, OOYMCIIOBAJIBHUX PECYpCiB 1
METO/IiB OpraHi3auii po3B’si3aHHs 3ajjay Ha CYNEPKOMII I0Tepax;

CK11: 3matHicTh aHami3yBaTH Cy4acHi CBITOBI TEHACHIII PO3BUTKY KOMIT IOTEpPHHX HAyK Ta
VSIBISITH TIEPCTIEKTHBU PO3BUTKY 1H(OPMAIIfHUX TEXHOJOTi, MOJEIIOBATH TPOLECH PO3BUTKY 1
TpaHchopmarii iHpopMaLiHHO-KOMYHIKAIIHHIX TEXHOJIOT1H B IPaKTHYHIH mpodeciitHiii poboTi;

CK14: 3patHicTh MpOEKTYBaHHS AMHAMIYHUX BEO-IOMATKIB K iH(oOpMariifHoi cucteMu i3
3aCTOCYBaHHSM  00’€KTHO-OPIEHTOBAHMX TEXHOJOTIH TpOrpaMyBaHHS, 30KpeMa CydacHHX
MPOTpaMHUX 3acO0iB MIATPUMKH B3a€MOJIl KIIIEHTA Ta CepBepa i3 3aCTOCYBAHHSIM PO3MOAUICHHX
CHCTeM KepyBaHHS 0a3aMH TaHHUX, CYIPOBOKCHHS Ta ONTUMI3allisi BEO-CTOPIHOK;

CK15: 3maTHiCTh BUKOPHCTOBYBATH CUCTEMHHI MAX1I U1 TOOYAOBH iH(pOpMAIIIfHUX cuCTEM
i3 3acTOCYBaHHSM Cy4acHHUX Kaptorpadiunmx cepsiciB Ta [IC-momartkiB, opranizoByBaTH it



MPOBOJMTH HAYKOBI JOCIHIPKEHHS, TTOB’s3aHI 3 pO3POOKOIO MPOEKTIB 1 iHGOPMAIIHHUX CUCTEM Ha
OCHOBI aHaJTi3y Ta 00poOKM MacuBiB kapTorpadignoi iHpopmariii.

Objectives of study:
Learning course intends to provide formation following competencies:
CC5 Ability to communicate in a foreign language;
SC5 Ability to solve complex scientific and engineering problems involving parallelization of
computations, high costs of machine time, computing resources and methods of organizing problems
on supercomputers;
SC11 Ability to analyze modern world trends in computer science and imagine the prospects
for the development of information technology, to model the processes of development and
transformation of information and communication technologies in professional activity;
SC14 Ability to design dynamic web applications as an information system using object-
oriented programming technologies, in particular modern software to support client-server interaction
using distributed database management systems, maintenance and optimization of web pages;
SC15 Ability to use a system approach to build information systems using modern map services
and GIS applications, organize and do research related to the development of projects and information
systems based on the analysis and processing of arrays of map information;

5. Pe3yabTaTi HaBYaHH4 3a qucuuiuiinolo / Results of learning:

be responsible for their quality

Pe3yabTaT HaBuanus (PH) Bincorok y
(1-3narm; 2 — BMiTH; 3. KOMYHiKaIis; @DopmMu BUKJIATAHHA Metoau MiICYyMKOBIi
4. aBTOHOMHICTDb Ta BilNOBiAAJIbHICTB) . .
TAa HABYaHHSA OIIHIOBAHHSA OIlHII 3
Kon Pe3yabTaTt HaBUaHHA AHCHUILTIHE
PH1.1 [3Hat OCHOBHI KOHIIEMIIIT Jlexyisn / Lecture 20%
KPOCIUIaT(OPMHOTO MTPOTPaMyBaHHS
To know the basics concept of cross-
platform programming Ronmpoxona
. - poboma (KP),
PH1.2 |3natu ocHOBHI METOIU PO3POOKHU Jlexyis / Lecture .  Test
KPOCIUIaT(OPMHOTO TTPOTPAMHOTO renumt 7 est
3a0e3mneyeHHs exam
To know the basics methods of cross-
platform software development
PH2.1 |Bmitu po3B’s3yBaTH NpUKIaaHi 3aaa4i |/lexyis, camocmiiina llomoune 60%
31 CTBOPEHHS KPOC-TIaT(HhOPMHOTO poboma, OYIHIOBAHHS,
NPOTPaMHOTO 3a0€3MeYCHHS n1abopamophe icnum /
Be able to solve applied tasks in cross- |3ausmms / Lecture, Current
platform software development Individual work, Evaluation,
laboratory lesson exam
PH4.1 |OpranizoByBaTH CBOIO CAaMOCTIHHY Camocmitina poboma | KP, nomoune 10%
poOoTy amnst nocsirHeHHs pesynbrary |/ Individual work oyinto8anus /
To organize your independent work to Test, Current
achieve results Evaluation
PH4.2 |BignosimansHO CTaBUTHCS no|Camocmitina poboma | KP, nomoune 10%
BUKOHYBaHHUX poOiT, Hectu|/ Individual work oyinoeanus/
BiAIIOBIZAIBHICTE 3a TX SKICTh Test, Current
Be responsible for the work performed, Evaluation




6. CniiBBiZHOIIEHHA Pe3y/IbTATiB HABYAHHS AUCHUILIIHM i3 MPOrpaMHUMH pe3yJbTaTaMH
HaBuyaHHd / Correspondense between learning results and program study results

Pe3y.]'II)TaTI/I HABYAHHS U CHUILTIHA

IIporpamMHi pe3y/bTaTH HABYAHHA

PH1.1
PH1.2
PH2.1
PH4.1
PH4.2

(3 onucy oceimnvoi npozpamu,)

[IPH7: BwMmiTh BUKOPHCTOBYBAaTH  OOYHMCIIOBAJIBbHI  CHCTEMHU
HAJIBEJIMKOI MOTYXKHOCTI JIJIsl BUKOHAHHS TIApaJIuTMH MPOTPaMyBaHHS
MYJIBTUTIPOIIECOPHUX O0UUCIICHB, PO3POOIIATH e(EKTHBHI MapasebHi
QITOPUTMHU CKJIAJHUX BHPOOHMYMX 3a]ad, 3aCTOCOBYBAaTH XMapHi
wiaTopMHu Ta iX BipTyari3amio.

Be able to use ultra-high power computing systems to perform the
paradigm of programming multiprocessor computing, to develop
efficient parallel algorithms for complex production tasks, to use cloud
platforms and their virtualization.

+
+
+
+
+

7. Cxema ¢opmyBaHHs oninku / Evaluation scheme.
7.1 ®opmu ouinoBaHHs cTyaeHTiB / Forms of evaluation:

- ceMecTpoBe OlliHIOBaHHA / semester evaluation:

1. Konrponbna pobora 1/ Test 1: PH1.1, PH4.1, PH4.2 — 15 6axiB / 9 6axiB.

2. Konrponbpna podora 2 / Test 2: PH1.1, PH1.2, PH4.1, PH4.2 — 15 6axis/ 9 6aJis.

3. IToroune ominroBanus / Current evaluation: PH2.1, PH4.1, PH4.2 — 30 6a.xiB / 18 6auis.

- migcymKoBe oniHoBaHHs / final evaluation:

- MakCUMallbHa KiJIbKICTh 0alliB sIKi MOXKYTh OYTH OTpUMaHi CTyJeHTOM / maximum points : 40
Oauris;

- pe3yJIbTaTH HAaBYAHHS, K1 OIHIOIOTKCS / learning outcomes that are evaluated : PH1.1, PH1.2,
PH2.1;

- (opma mpoBeneHns / form of holding : mucsmoBa pobora / written work .

- BUM 3aBaaHb / types of tasks : tect / quiz (20%), n1Ba TeoperuuHi nutanHs / two theoretical
tasks (30%), 3amaua / problem (50%).

CTylIeHT JOMyCKa€eThCs A0 €K3aMeHy, SIKIIO y ceMecTpi HaOpaB He MeHIIe Hik 36 OarniB Ta
OTpHMaB HE MEHIIIE MiHIMAJIILHOT TOPOTOBOI KUIBKOCTI 0ajIiB 3a IIOTOYHE OI[IHIOBAHHS Ta KOHTPOJBHI
po6otu / The student is admitted to semester exam if scored at least 36 points and received at least the
minimum threshold number of points for ongoing evaluation and tests.

JIJis oTpUMaHHS 3arajibHOi MO3UTHUBHOI OIIHKH 3 JUCIUILIIHU OI[IHKA 3a iCIIUT Mae OyTH He
menme 24 6aniB / For general positive assessment of the course grade for the exam must be at least
24 points.

Tunosa xonmponvna poooma 1 ckinagaeTbcs 3 TEOPSTUYHHX Ta NPAKTUYHUX 3aBIaHb 32
MaTepiaioM 4acTHHH 1.
Test work 1.
Mamepian, wo eunocumscs na konmpoavhy pooomy 1
[Tnardopmu, TunH i piBHI Kpoc-TIaTHOPMHOCTI
CkIafioBi Ta piBHI apXiTeKTypH PO3MOAUICHUX iHHOPMAIiHHUX CUCTEM
[NopiasuHs IC apXiTEeKTypH pi3HUX THITIB
KoHIemntisi KOMIIOHEHTO-0PiEHTOBAHOTO MPOTPaMyBaHHS
BrnactuBocTi KOMIOHEHTIB, cienudikallis iHTepdeiicy KOMIOHEHTA.

Nk



6. Mozens mocuiIanp y KOMIIOHEHTO-OPIEHTOBAHOMY TTiIXO/1i

7. KommonenTHi cepenosuiia (ppeiiMBOPKH)

1. Platforms, cross-platform types and levels

2. Parts and layers of distributed information systems architecture
3. Comparison of different IS architecture types

4. Component-oriented programming concept

5. Component properties, component interface specifying

6. References model in component-oriented approach

7. Component environments (frameworks)

Tunosa Koumpoavha podoma 2 CKIANAETHCS 3 TCOPETHUUHUX Ta MPAKTHYHUX 3aBAaHb (3
BIIKPUTUMH Ta i3 3aKpUTUMH BiATIOBIASMH) 32 MaTepialioM YaCTUHU 2.
Test work 2
Mamepian, wo eunocumscs Ha KOHMpoabHy podbomy 2
[TpomizkHe nporpamHe 3a06e3Me4eHHs
Binnanenuii BUKIUK Tpo1ieTyp
EdexTrBHICT 00YUCITIOBATBHUX MPOIIECIB y PO3MOIUICHUX CHCTEMax
Po3pobka Beb-opieHTOBaHOTO Ta CEpBiC-OPIEHTOBAHOTO MPOTPAMHOTO 3a0€3CUCHHS
[MTizxoau Ta iHCTpYMEHTapiii MOOITEHOT KpocTIaTGOPMHOI pO3POOKH
TexHo0Tii reOono3nIlioOnyBaHHS
TexHoOTI{ Ta IHCTPYMEHTapiii pO3pOOKH TeOPOCTOPOBUX CEPBICIB

NoVvnAEDD =

Middleware

Remote procedure calling

Efficiency of computational processes in distributed systems
Web based and service-oriented software development
Approaches and tools in cross-platform mobile development
Geopositioning technologies

Technologies and tools for geospatial services development

NoUnAEPD =

IInTannsa Ha iciuT

[Tnardopmu, TuoM 1 piBHI KpocmiaaTGopMHOCTI

CkIafioBi Ta piBHI apXiTEKTypH PO3MOAUICHUX iHHOPMAIiHHIX CUCTEM
[NopiasuHs IC apXiTEeKTypH pi3HUX THITIB

Konuen1iist KOMHOHEHTO-0Pi€EHTOBAHOI'O MPOrpaMyBaHHS

BrnactuBocti KOMITOHEHTIB, cnienugikaris iHTepdelicy KOMIIOHEeHTA.
Mozens ocuiIanp y KOMIIOHEHTO-OPiIEHTOBAHOMY TTiIXO/i
KommonenTHi cepenosumia (ppeiiMBOPKH)

[MpomixkHe mporpaMHe 3a0e3MeYCHHS

BinnaneHuii BUKIUK TIpoIIeTyp

EdexTuBHICT 00YUCITIOBATBHUX MPOIIECIB y PO3MOIUICHUX CHCTEMax
Po3pobka Be6-opieHTOBaHOTO Ta CEpBiC-OPIEHTOBAHOTO MPOTPAMHOTO 3a0€3CUCHHS
[Mizxomu Ta iHCTpYMEHTapili MOOLTEHOI KPOCTIIATPOPMHOT PO3POOKH
TexHo0Tii reono3uIlioOnyBaHHS

TexHoOTi{ Ta IHCTPYMEHTapiii pO3pOOKH TeOPOCTOPOBUX CEPBICIB

e e il

—_ = = =
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Platforms, cross-platform types and levels
2. Parts and layers of distributed information systems architecture
3. Comparison of different IS architecture types



4. Component-oriented programming concept

5. Component properties, component interface specifying

6. References model in component-oriented approach

7. Component environments (frameworks)

8. Middleware

9. Remote procedure calling

10. Efficiency of computational processes in distributed systems
11. Web based and service-oriented software development

12. Approaches and tools in cross-platform mobile development
13. Geopositioning technologies

14. Technologies and tools for geospatial services development

7.2 Oprani3zanis ONiHIOBAHHA:

Tepminu npoBeneHHs1 GopM OLiHIOBAHHS

1. KonTponbHa pobota 1: 10 7 THXHSA ceMecTpy.
2. KonTponbna po6ota 2: 1o 14 THXHS ceMecTpy.
3. IloTo4He OLIHIOBAHHS: MPOTITOM CEMECTPY.

CTyneHT Mae TmpaBO OJMH Pa3 MEPECKIACTH MOIYJIbHY KOHTPOJBHY pOOOTY 3 MOKJIHBICTIO
orpuMaTtu He Oumpme 80% OaiiB, mpu3HAUYeHUX 3a poOoTy. TepMiH TepecKiIagaHHsS BU3HAYAE
BUKJIaaY.

3a BIICYTHOCTI CTyJEHTa 3 MOBAKHHUX NMpWYHH repe3nada KP 3milicHIOETBCS BiINOBITHO 110
«[TonmoxeHHs PO OpraHi3alilo OCBITHLOTO IPOLIECY».

7.3 lllkana BixnmoBigHOCTI OLiHOK

Bigminnao / Excellent 90-100
Hoope / Good 75-89
3agoBinbHo / Satisfactory 60-74
He3anosiiibho / Fail 0-59




8. CTpykTypa HaBYaJbHOI JMcHMILTiHA. TeMaTHYHUI MJIaH JeKIil

Ne
JIEKIL

Hasga nexiii

KinpkicTs rogux

Jlexii

JlaGopatopHi
3aHATTA

CamocriiiHa
pobora

Yactuna 1. ApxiTekTypa KpocniaT(popMHOIro NnporpaMHoOro
Part 1. Cross-platform software architecture

3a0e3meYeHHs

Tema 1. [ToHaTTs maarhopmu, HATUBHE 1
KpocruiaTgopMHe mporpaMHe 3abe3neueHus. Tumnu
KpOCIUTaTOPMHOTO IPOTPAMHOTO 3a0e3MCUCHHS.
Jlabopamopna poboma: Ilpoexmysanns 6inapnoi
bibniomexu

Camocmivina poboma: Posensiymu nowupeni mexHonozii
KpOCNIam@opmMHOCII HA PIGHI MO8 NPOCPAMYBAHHSL

Topic 1. The concept of platform, native and cross-
platform software. Types of cross-platform software.
Practical work: Binary library design

Independent work: To consider common cross-platform
technologies at the level of programming languages

2

2

10

Tema 2. Cki1aoBi apXiTEKTypH pPO3NOIIIIEHUX CUCTEM.
Tunu apXiTexTyp.

Camocmivna poboma: Inmezpayis 6inapnoi 6ioriomexu y
npozpamnuii npoexm. Ilosmopne suxopucmannusi.

Topic 2. Components of the architecture of distributed
systems. Types of architectures.

Independent work: Integration of a binary library into a
software project. Reuse.

10

Tema 3. [ToHATTSI KOMIIOHEHTY. [HTEepdelicn KOMIOHEeHTa
BnacTHBOCTI KOMITOHEHTIB.

Jlabopamopna poboma: Onuc inmepgeticie Komnonenma.
Camocmivina poboma: Posensmuymu IDL.

Topic 3. The concept of component. Component
Interfaces Component Properties.

Practical work: Description of component interfaces.
Independent work: Consider IDL.

10

Tema 4. MoJienb nocuianb, KOMIOHEHTHI CEPEIOBHILA.
Camocmivina poboma: Ilopisusanms cymicHocmi pizHux
KOMNOHEHMHUX cepedosuly.

Topic 4. References model, component environments.
Independent work: Comparison of compatibility of
different component environments.

10

Tema 5. [Ipomixkae mporpamHe 3a0e3redeHHs
Bignanenuit BUKIHK poueayp

Jlabopamopua podoma: [Ipoepamysanus KuieHm-
cepeepHoi 63aeM00il

Camocmivina poboma: Pozensuymu mexuonoziio RMI ma
il ananoau.

Topic 5. Middleware. Remote procedure calling
Practical work: Client-server interaction programming
Individual work: Consider RMI and similar technologies

10

KonTpoJssHa podota 1

BCbOI'O

10

50




YacTuHa 2. [HCTPYMeHTH PO3pOOKH KPOCILIAT(POPMHOI0 NPOrPaMHOro 3ade3nevyeHHsl

Part 2. Cross-platform software development tools

6

Tema 6. EdexTrBHICTS 00YHCITIOBATIBHUX IPOLIECIB Y 2
PO3IOIIICHUX CUCTEMAX

Camocmivina poboma: Pozensanymu koHyenyii
NPOEKMYBAHHS NAPANETbHUX CUCEM Md
cynepkomn tlomepis

Topic 6. Efficiency of computational processes in
distributed systems.

Individual work: Consider concepts of parallel systems
and supercomputers design.

10

Tema 7. PozpoOka Be6-opieHTOBaHOTO Ta CepBic- 2
OpIEHTOBAHOTO MPOTPAMHOTO 3a0€3MECUCHHS
Jlabopamopna poboma. Po3pobra ons Beb
Camocmivina poboma: Posensuymu mexnonozii Beo-
cepsicis.

Topic 7. Web based and service-oriented development
Practical work: Web based application
Individual work: Consider Web services technolody

10

Tema 8. Kpocmnardopmua po3poOka 11t MOOIITBHAX 2
MIPUCTPOIB

Camocmivina poboma: Ilopiensamu nonyasipui
petimsopru MOOLILHOL KPOCHAAMPOPMHOL pO3POOKU

Topic 8. Cross-platform development for mobile devices
Individual work: Compare famous frameworks for cross-
platform mobile development

10

Tema 9. [HTErpallis reONPOCTOPOBUX CEPBICIB 1
Jlabopamopna poboma: [looasanns cepsicy Google Maps
¥ 3aCMOCYHOK

Camocmivina poboma: Pozensauymu i nopienusimu
anemepuamusu Google Maps

Topic 9. Geospatial services integration

Pratcal work: Adding Google Maps to application
Individual work: Consider and compare alternatives to
Google Maps

10

KonTpoasha podora 2 1

BCbhOI'O

40

BCBOI'O 18

90

3aranbuuii o0csr 120 roj., y TOMy 4HUCHi:
Jlexii — 18 rox.

JlaboparopHi 3ansTrs — 10 rox.
KOHCYJbTaIii — 2 TOI.

camocriiiHa po6oTa - 90 roz.




9.

9. PexomenoBaHi qkepesia /References

Ocnoeni / Main :
Chin S., Vos J. The Definitive Guide to Modern Java Clients with JavaFX: Cross-Platform
Mobile and Cloud Development, 2019
Biessek A. Flutter for Beginners: An introductory guide to building cross-platform mobile
applications with Flutter and Dart 2, 2019
Cemepenko B.I1. Texnomorii mapanenbaux oounciensb. — Binausg: BHTY, 2018
Sommerville I. Software Engineering, 10th edition. 2015
XKykos L.A., Kopoukin O.B. [lapanenssi Ta posnonineni oouncienss. Hasa. moci6. — K.:
«KopHaiitayk», 2005. — 226 c.
Hochgurtel B. Cross-Platform Web Services Using C# & JAVA, 2003
Kynsmua B. Texnonornn nporpamMmmupoBanus. KoMnoHeHTHBIN Toaxoa. — M.: buHowM,
2007. — 464 c.
Jo6pemua H0.B. TexHomornun koMnoHeHTHOTO miporpammupoBanus. — CI10.:
WznarensctBo Cankr-IlerepOypreckoro ynusepcurera, 2004. — 216 c.

Hooamkoei / Additional:
Java2 Documenttion: https://docs.oracle.com/en/

10. Cross Platform Mobile App Development: A Definitive Guide: https://buildfire.com/cross-

platform-mobile-app-development/#




