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1. Mera JMCHUILTIHU. BUBUEHHS 1 3aCBOCHHS OCHOBHUX II0JIOKEHH KOMIIOHEHTHOTO HiILXO,Z[y
Ta Po3pOOKH KPOCIIAT(HOPMHOTO MPOTPAMHOTO 3a0€3MeUCHHS.

Discipline aim. The purpose of the discipline is to study and mastering the basic concepts
approach and cross-platform software development.

2. Ilonmepenni BMMOIM [0 OHaHyBaHHs a00 BHOOPY HaBYAJbHOI AUCHUILIIHM (34
HasaeHoOCMI):

1. 3namu cy4acHi mapaJurmMu 3a iHCTPYMEHTH MPOTPaMyBaHHA, CTPYKTYPH AaHUX, IPUHLIUATH
(hyHKIIIOHYBaHHS MEPEK.

2. Buimu TIpOEKTYBAaTH apXiTEKTypy Ta (QYHKIIOHAI MPOTPAMHUX CHCTEM, CTBOPIOBATH
nporpamue 3abe3nedeHHs s Bed Ta MOOUIBHUX MTPUCTPOIB.

3. Bonooimu enemenmapnumu Haguukamu PpoOOTH 3 IHTETPOBAHUMH CEPEAOBUIIAMHU
nporpamMyBaHHs, OlHapHUMU 010J1I0TEKaMH Ta PI3HUMU OTEepaIliiHUMH CUCTEMaMH.

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. AHOTALiA HABYAJIBLHOI U CIUILIIHH

HaBuanbHuii Kypc NpUCBSUEHUN MHUTAHHAM PO3POOKH HE3aNeKHOro Bif MIaTdopMu
MPOrPaMHOTO 3a0€3MNEUCHHs, y HbOMY BHUBYAIOTHCS: THIH KPOCILIATPOPMHOCTI MPOrPaMHOTO
3a0e3neyeHHs], apXiTeKTypa Ta OCOOIUBOCTI MPOTpaMyBaHHS PO3MOMALIEHUX CHUCTEM, MPUHIUIHU 1
TEXHOJIOTiT  KOMIIOHEHTO-OPIEHTOBAHOTO IMPOTpaMyBaHHS, BUINAJICHUA BHKJIHUK IPOIEIYP,
TEXHOJOTii Ta I1HCTPYMEHTH pO3poOku st Be® 1 MOOIIbHUX MPHUCTPOIB 3 BUKOPHUCTAHHSIM
TeOIPOCTOPOBUX CEPBICIB.

Synopsis of the course:

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

4. 3aBnaHHs (HAaBYAJIbHI WiJji):

OnaHyBaHHA Kypcy NOKJIMKaHe 3a0e3neduTd (QOpMyBaHHS IOJAHOTO HHMXKYE IMEpeIliKy
KOMIIETEHTHOCTEH:

3KS5: 3gaTHICTh CHIKYBaTHCS IHO3EMHOIO MOBOIO;

CKS: 3parHicTh BHpillyBaTH HaJCKJIa/JHI HAyKOBI1 Ta 1H)KEHEpHi 3ajadi, 110 NepeadayaroTh
po3napasestoBaHHs O0YMCIIEeHb, BEIUKUX BUTPAT MAIIMHHOTO 4acy, OOYMCIIOBAJILHUX PECYpPCIB 1
METO/IB OpraHi3allii po3B’s3aHHs 3a7a4 Ha CYyNIEpKOMII I0Tepax;

CK11: 3natHicTh aHami3yBaTH CydacHl1 CBITOBI TEHJIEHIIi PO3BUTKY KOMII IOTEPHHX HayK Ta
YABIISITH TEPCIEKTUBH PO3BUTKY 1H(GOPMALIMHUX TEXHOJIOTIH, MOJENIOBATH MPOLECH PO3BUTKY 1
TpaHcopmariii iHbpopMalifHO-KOMYHIKAIIHHUX TEXHOJIOT1H B MpakTUYHIM npodeciiiHiil poOoTi;

CK14: 3patHicTh NPOEKTYBAaHHS AMHAMIYHHUX BeO-IOAATKIB K 1H(QOPMAIIHHOI cUCTeMH 13
3aCTOCYBAHHAM 00 €KTHO-OPIEHTOBAaHUX TEXHOJIOTIM MporpamMyBaHHS, 30KpeMa Cy4aCHUX
MPOrpaMHUX 3acO0IB MIATPUMKH B3a€MOJIl KITI€HTa Ta CepBEpa 13 3aCTOCYBAHHSAM DPO3IMOAUTECHUX
CUCTeM KepyBaHHs 0a3aMM JaHUX, CYITPOBOKEHHS Ta ONTHUMI3allisl BeO-CTOPIHOK;

CK15: 3naTHicTh BUKOPUCTOBYBATH CUCTEMHUH MiZX1/ s TOOY10BH 1H(OpMAIiITHUX cucTeM
13 3acTOCyBaHHSIM cy4yacHUX Kaprorpadiuynux cepBiciB Ta ['IC-momatkiB, opraHizoByBatH it



MPOBOJIUTH HAYKOBI TOCIIPKEHHS, MTOB’A3aHi 3 pO3pPOOKOIO MPOEKTIB 1 iH(OpMAIIfHUX CUCTEM Ha
OCHOBI aHaJTi3y Ta 00pOOKM MacuBiB KapTorpadidunoi iHpopmarii.

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. Pe3yabTaTH HaBYaHHs 3a aucuumuiinoro / Results of learning:

Pe3yabTaT HaBuanusa (PH) BigcoTok y
(1 - smarm; 2 — BMiTH; 3. KOMYHiKauist; @DopMH BUKJIATAHHS MeToau nicyMKoOBii
4. aBTOHOMHICTb Ta BiANOBiIAJBLHICTH) . ..
Ta HABYaAHHA OIIHIOBAHHA OomlHIl 3
Kon PesyabTaT HaByaHHs AMCIMILTIHY
PH1.1 [3naTté OCHOBHI KOHIIEMIIi] Jlexyisn | Lecture 20%
KpOCIU1aT(OpMHOTO TPOTpaMyBaHHS
To know the basics concept of cross- K
platform programming onmponona
- - poboma (KP),
PH1.2 |3HaTtu OCHOBHI METOJU PO3POOKHU Jlexyisn | Lecture ) / Test
KpocriaThOpMHOTO MPOTPaMHOTO renum '
exam
3a0e3neyeHHs
To know the basics methods of cross-
platform software development
PH2.1 |Bmitu po3B’s13yBaTH NpUKIaAHI 3a1a4i |Jlexyis, camocmitina Tomoune 60%
31 CTBOPEHHSI KPOC-TUIaT(HOPMHOTO poboma, OYIHI0BAHHS,
MIPOrpPaMHOTO 3a0€3MEeYECHHS nabopamopne icnum |
Be able to solve applied tasks in cross- |sansmms | Lecture, Current
platform software development Individual work, Evaluation,
laboratory lesson exam
PH4.1 |OpranizoByBaTu CBOIO CaMOCTIHHY Camocmitina poooma | KP, nomoune 10%
poboty s gocsirhenss pesyastary |/ Individual work oyinosanns |
To organize your independent work to Test, Current
achieve results Evaluation
PH4.2 |BinmoBiganbHo CTaBUTHCS no|Camocmiiina poooma | KP, nomouyne 10%
BHUKOHYBaHHUX pooir, necru|/ Individual work oyintoeanmsl
BIMOB1AAJIBHICTE 34 IX AKICTh Test, Current
Be responsible for the work Evaluation
performed, be responsible for their
quality




6. CniBBiIHOmIEHHsI Ppe3yJabTAaTiB HABYAHHA JAUCHMIUIIHM i3 MNPOrpaMHUMHU
pesyabratamu HaBuanHs / Correspondense between learning results and program study
results

Pe3yabTaTH HABYAHHS JUCHUILTIHI

IIporpamui pe3y1bTaTH HABYAHHS

PH1.1
PH1.2
PH2.1
PHA4.1
PHA4.2

(3 onucy oceimuvoi npoepamu,)

[IPH7: BMiTH  BHUKOPHUCTOBYBaTH  OOYMCIIOBAJIbHI  CHCTEMH
Ha,Z[BeJ'II/IKO'l. HOTY)KHOCTi JJIs1 BUKOHAHHA ITapaJuIrMu IIporpaMmyBaHHA
MYJIBTUIIPOLIECOPHUX OOUHCIIEHB, PO3POOIATH eEeKTUBHI MapanenbHi
AJIrOpUTMHU CKJIAJHUX BI/Ip06HI/I‘II/IX 3ajla4, 3aCTOCOBYBATU XMapHi
w1aTopMu Ta iX BipTyalli3amilo.

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 ¢opmyBanns ouinkm / Evaluation scheme.
7.1 ®opmu ouinoBaHHs cryaeHTiB / Forms of evaluation:

- ceMecTpoBe oliHOBaHHA / semester evaluation:

1. Koutponbua podora 1 / Test 1: PH1.1, PH4.1, PH4.2 — 15 6axiB / 9 6aJiB.

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

3. IToroune oninroBanus / Current evaluation: PH2.1, PH4.1, PH4.2 — 30 6a.is / 18 6ais.

- mizcymkoBe ouinoBanus / final evaluation:

- MaKCHMaJIbHa KUTBKICTh 0aJIiB sIKi MOKYTh OyTH OTpUMaHi cTyaenToM / maximum points : 40
Oais;

- pe3ynabTaTH HaBYaHHs, sKi omiHIOIOTHCs / learning outcomes that are evaluated : PH1.1,
PH1.2, PH2.1;

- popma nposenenns / form of holding : mucemoBa podora / written work .

- BuM 3aBnaHb / types of tasks : Tect / quiz (20%), nBa TeopeTruni nutanus / two theoretical
tasks (30%), 3amaua / problem (50%).

CTyneHT NOMyCKAaeTbesl 10 €K3aMeHy SKIIO cemecTpi HaOpaB He MeHme HiK 36 OaimiB Ta
OTpUMaB HE MEHIIIe MiHIMaJIbHOI MOPOrOBOT KUIBKOCTI OaiB 3a MOTOYHE OLIHIOBAHHS Ta KOHTPOJIbHI
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.

Jlis oTpuMaHHS 3arajbHOI MO3UTHBHOI OLIHKH 3 TUCIUIUIIHU OIlIHKA 32 ICIIUT Mae OyTH He
menre 24 6aris / For general positive assessment of the course grade for the exam must be at least
24 points.

Tunosa koumponvna poooma 1 CKIIAJAETBCA 3 TEOPETUYHUX Ta MPAKTUYHUX 3aBAAHb 32
MarepiajgoMm yactuHu 1.

Test work 1.

Mamepian, wo sunocumvcs Ha KOHMpObHY pobomy |

1. [Tnardopmu, TUNH 1 piBHI KpocmaaTHOPMHOCTI

2. Cku1az10B1 Ta piBHI apXITEKTYpH pO3MOALUIEHUX 1H()OPMaLIHHUX CUCTEM

3. [TopiBusHH: IC apxiTeKTypu pi3HUX THIIIB
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NoasrwhE

KoHnreniisi KOMIIOHEHTO-OPI€EHTOBAHOT'O IPOTpaMyBaHHs
BractuBocTi KOMMOHEHTIB, crienudikarlist iHTepdeicy KOMIOHEHTA.
Mopens MoCHIaHb Y KOMITOHEHTO-OPI€EHTOBAHOMY ITiIXO/Ti
KommnonenTHi cepenopuiia (pperiMBOpKH )

Platforms, cross-platform types and levels

Parts and layers of distributed information systems architecture
Comparison of different IS architecture types
Component-oriented programming concept

Component properties, component interface specifying
References model in component-oriented approach
Component environments (frameworks)

Tunoea Kommpoabna poooma 2 CKIANAETLCA 3 TCOPETUYHHUX Ta IMPAKTUYHHMX 3aBJaHb (3
BIJIKpUTUMHU Ta 13 3aKPUTHMH BiJIITOBIISMH) 32 MaTepiaJioM YaCTUHU 2.

Test work 2

Mamepian, wo 6uHoCumvbCs Ha KOHMPOLHY pobomy 2

NoookrwnpE

NookrwnpE

RBOoo~NORwNE

0.
1.
12.
13.
14.

[Tpomixkne mporpaMHue 3a0e3rneYeHHs

Binnanenuii BUKIUK MPOLEAYD

EdexTuBHICTD 00YHMCIIOBAIEHUX MPOIIECIB y POMOAICHHX CUCTEMAX

Po3po6ka Be6-opieHTOBaHOTO Ta CepPBiC-OPIEHTOBAHOTO IMPOTPAMHOI0 3a0€3MeUeHHS
[Tigxoau Ta iHCTpYMEHTapiii MOOLTBEHOT KpOCTUIAT(HOPMHOT pO3pOOKH

TexHouorii reono3uiioHyBaHHs

TexHosorii Ta iIHCTpYMEHTapiii pO3POOKH T€ONPOCTOPOBUX CEPBICIB

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

IIuTanuda Ha icnuT

[Tnardopmu, Tumnu 1 piBHI KpOCIIIaATHOPMHOCTI

Ck1az1oBi Ta piBHI apXiTEKTYpH PO3MOAITIEHUX 1HQOpMAIIITHUX cucTeM
[TopiBusiHHs IC apXiTeKTypH pi3HUX THIIIB

KoHnreniisi KOMIIOHEHTO-OpI€EHTOBAHOT'O IPOTrpaMyBaHHs

BractuBocTi KOMIMOHEHTIB, crienudikallis iHTepdency KOMIOHEHTA.
Mogenps nocuiIaHb y KOMIIOHEHTO-OP1€EHTOBAHOMY MiAX 01
KomnonentHi cepenosuia (ppeiiMBopKn)

[TpomixkHe nmporpaMHe 3abe3nedyeHHs

Bignanenuii BUKIHK IpoLieryp

EdexTuBHICTh 00UHCTIOBAIEHUX MPOLIECIB Y PO3NOAICHUX CUCTEMAX
Po3pob6ka Beb-opieHTOBaHOTO Ta CEpPBIC-OPIEHTOBAHOTO MPOTPAMHOT0 3a0€3MeYeHHS
[Tigxonu Ta iHCTpyMeHTapiii MOOUITBHOI KPOCIUIaT(OPMHOI pO3POOKH
TexHouorii reono3uiioHyBaHHs

TexHosorii Ta iIHCTpyMEHTapiii po3poOKU Te0NpPOCTOPOBUX CEPBICIB

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 Opranizaunisi OUiHIOBAHHS:

Tepminu npoBeneHHst GopM OLiHIOBAHHSA:

1. KontponbHa pobota 1: 10 7 THXKHS cEMECTpYy.
2. KontponbHa pobota 2: 10 14 THxkHS cemecTpy.
3. [ToTo4HE OIIHIOBAHHS: IPOTATOM CEMECTPY.

CTyzeHT Mae IpaBO OAMH pa3 MEPEecKIaCTH MOAYJIBHY KOHTPOJBbHY POOOTY 3 MOXIIHUBICTIO
orpumatu He Outbmie 80% OaniB, mpu3HA4YeHHUX 3a pobOOTy. TepMmiH TepecKiIaaHHsS BU3HAYAE
BUKJIaJIay.

3a BIACYTHOCTI CTyAEHTa 3 MOBAXHUX NMpHuMH nepe3gada KP 3mificHIOETBCS BiNMOBIIHO 10
«[Tono>xeHHsI PO OpraHi3alliio OCBITHBOTO MPOIIECY».

7.3 HIkajaa BigmoBigHocTi OLiHOK

Binminno / Excellent 90-100
JHoope / Good 75-89
3anoBisbHo / Satisfactory 60-74
He3anoBiabHo / Fail 0-59




8. CTpykTypa HaBYAJIbHOI (ucuumIinu. TeMaTHyHuii nuiaH Jekuii

Ne
JIEKIL]

HasBa nexuii

KinpkicTs rogun

Jlexmii

JlaGoparopHi
3QHATTS

CawmocriitHa
poboTa

YacTuHa 1. ApxiTekTypa KpocmiaT(popMHOro NporpaMHoro
Part 1. Cross-platform software architecture

3a0e3meYeHHs

Tema 1. [ToasaTTs mmatdhopmu, HaATUBHE 1
KpocIuiaTopMHe Imporpamue 3ade3neueHHs. Tumnu
KpOCILIaTOPMHOTO IPOTPAMHOTO 3a0€3CUeHHS.
Jlabopamopra poboma: Ilpoexmysanns 6iHapHoi
bibniomexu

Camocmitina poboma: Poszensanymu nowupeni mexnonozii
KpocniamgopmHocmi Ha PieHi MO8 NPOSPAMYBAHHSL

Theme 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. CknaioBi apXiTEeKTypH pO3MOAUICHUX CHCTEM.
Tumm apxitexTyp.

Camocmitina pooboma: Inmeepayis 6inaproi dibniomexu y
npoepamuutl npoexm. Ilosmopne guxopucmanms.

Theme 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. [lonarTst komnoHeHTy. [HTEpdeiicn KoMITOHEHTa
BrnactuBoCTi KOMIOHEHTIB.

Jlabopamopra poboma: Onuc inmepgelicie KomMnoneHma.
Camocmitina poboma: Pozensnymu IDL.

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

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

10

Tema 4. Moienb ocriianb, KOMIOHEHTHI CepPeIOBHINA.
Camocmitina poooma: Ilopieusanns cymicnocmi pisHux
KOMHOHEHMHUX cepedosuly.

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

10

Tema 5. [Ipomixkae mporpamHe 3a0e3reyeHHS
Bingnanenuit BUKIHK ponieayp

Jlabopamopna poboma: IIpoepamyeanns kiicnm-
cepeepHoi 83aeMO0IT

Camocmitina poboma: Posenanymu mexuonoeiio RMI ma
it ananoau.

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

10

KonTpoanna podora 1

BCbOI'O

10

50




Yacruna 2. [HCTpyMeHTH PO3pO0KHM KPOCILUIAT(GOPMHOI0 NPOrpaMHOro 3ade3ne4eHHs
Part 2. Cross-platform software development tools

6

Tema 6. EdexTuBHICTS 00UHCTIOBATIBHHUX MPOLIECIB Y
PO3IOAUICHUX CHCTEMAaX

Camocmitina poboma: Pozensnymu KoHyenyii
NPOEKMY8aAHHA NAPANENbHUX CUCeM ma

cynepkomn romepis

Theme 6. Efficiency of computational processes in
distributed systems.

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

2

10

Tema 7. Po3poOka Beb-opieHToBaHOTO Ta cepBic-
OPIEHTOBAHOTO MPOTPAMHOTO 3a0e3IMeUeHHS
Jlabopamopna poboma: Po3podxa onst Beb
Camocmitina poboma: Pozensinymu mexnonocii Beo-
cepeicis.

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

10

Tema 8. Kpocmnardopmaa po3poOka At MOOITBHIX
HIPUCTPOIB

Camocmitina poboma: Ilopiensmu nonyispi
@petimeopku MoOLILHOI KpOCHAAMPOPMHOT pO3POOKU

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

10

Tema 9. [nTerpaiiist reonpocTOPOBUX CEPBICIB
Jlabopamopna po6oma: Jooasanns cepsicy Google Maps
¥V 3aCMOCYHOK

Camocmitina poboma: Po3zenanymu i nopienamu
anomepnamusu Google Maps

Theme 9. Geospatial services integration

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

10

KountpoJanna podora 2

BCbhOI'O

[e0)

40

BCbOI'O

90

3aranpauii 00csar 120 roj., y ToMy 4HCIIi:
Jlekmii — 18 rog.

JlaboparopHi 3ansaTTsa — 10 rox.
KOHCYJIbTAIll — 2 TOJ.

camocrTiiiHa poboTa - 90 roz.
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Mobile and Cloud Development, 2019

Biessek A. Flutter for Beginners: An introductory guide to building cross-platform mobile
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Sommerville I. Software Engineering, 10th edition. 2015
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«Kopaiitayky, 2005. — 226 c.

Hochgurtel B. Cross-Platform Web Services Using C# & JAVA, 2003

Kynsamun B. Texnonoruu nporpammuposanus. KomnonentHsiid nogxox. — M.: bunow,
2007. — 464 c.

Jo6psiauH F0.B. TexHonorun koMnoHeHTHOro nporpammupoBanus. — CII6.:
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Jlooamkoei [ Additional:

11.
12.

Java2 Documenttion: https://docs.oracle.com/en/
Cross Platform Mobile App Development: A Definitive Guide: https://buildfire.com/cross-
platform-mobile-app-development/#
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