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AHOTAIISA

Jlenemyxa €.B. Mobinvnuii 3acmocynox na Kotlin 3 OdexiapamusHum
inmepgeticom 3acobamu Jetpack Compose. — Kpamidikariitna pobora OakanaBpa 3a
cnemianbHicTiO 121 «IlHXeHepis mporpaMHOro 3a0e3neyeHHs.

Kpanidikamiitna podora BukiIajeHa Ha 68 cropiHkax, MICTUTh 3 po3aum, 27
imroctpartii, 1 Tabmmiro, 10 BUKOpUCTAHUX JHKEPEIL.

O06’exToM pOOOTH € MOOUIBHHMI 3aCTOCYHOK JUisi OOMIHY IOB1JIOMJICHHSIMU T10
Bluetooth.

[Ipenmet poboTH — po3poOKa HATUBHOTO MOOLIBLHOTO 3acTOCYHKY Ha Kotlin s
oOMiHy moBiomsieHHsSMH 10 Bluetooth 3 Buxopucrannsam Ul 3acobamu Jetpack
Compose.

MeTtoro pobotu € po3podka MoOuLTEHOrO ANdroid-3acTocyHKy 3 MOXIIHMBICTIO
oOMiny noBigomieHHsIMH 110 Bluetooth.

Metoa AOCIIIPKEHHS — MPUKIaHUH.

VY nepuiomy po3iii BUKOHAHO aHaI3 MPEAMETHOI 00J1acTi Ta MOCTaHOBKA 3aa4i.
Y apyromy posnaui 3A1HCHEHO MPOEKTYBaHHS Ta Po3poOKa MOOITBHOTO 3aCTOCYHKY. Y
TPETbOMY PO3A1LI1 3IUCHIOETHCS TECTYBAHHS PO3POOJICHOTO 3aCTOCYHKY .

3a pesynbraTamMu poOOTH 3pOOJIEHO BHUCHOBKH TMPO OTpUMaHi y poOoTi
pe3yabTaTH Ta MOTEHITIATbHI HATPSAMKH ITOJATBIIIOTO PO3BUTKY.

Kmiouosi cnosa: Android, Kotlin, Android Studio, Jetpack Compose, MVVM,

Dependency Injection, Bluetooth, gar.



ABSTRACT

Lepetukha E.V. A mobile application on Kotlin with a declarative interface using
Jetpack Compose. — Bachelor's qualifying work on specialty 121 "Software
engineering".

The qualification work is laid out on 68 pages, contains 3 chapters, 27
illustrations, 1 table, 10 used sources.

The object of the work is a mobile application for exchanging messages via
Bluetooth.

The subject of the work is the development of a native mobile application on
Kaotlin for exchanging messages via Bluetooth using the Ul using Jetpack Compose.

The goal of the work is the development of a mobile application with the
possibility of exchanging messages via Bluetooth.

The research method is applied.

In the first section, the analysis of the subject area and the formulation of the
problem were performed. In the second section, the design and development of the
mobile application was carried out. In the third section, the developed application is
tested.

Based on the results of the work, conclusions were made about the results
obtained in the work and potential directions for further development.

Keywords: Android, Kotlin, Android Studio, Jetpack Compose, MVVM,

Dependency Injection, Bluetooth, chat.
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BCTYII

MoOinpH1 TpHUCTPOi, Taki SIK CMapTPOHH, HA CHOTOJHI € HEBII EMHUMU
aKcecyapamH IepeBa)KHOI OLIBIIIOCTI WICHIB CycniibcTBAa. HeoOXiaHICTh MoCTiiiHO OyTH
Ha 3B’A3Ky Ta 3JaTHICTb 10 OOMIHY pi3HOro poay iH(pOpMali€l0 € 3BUYANHUMU
BUMOTaMH Ha NIIAXY 10 MUQPPOBOI TpaHCHOpMAIIii.

Ane, 3a CKJIAQAHUX HABKOJIMIIHIX YMOB CbOTOJICHHSI, Ha)Kajb, 1HKOJIH MOXYTh
BUHUKHYTH CHTyallil, KOJIM 3BUYHI 3aCO0M MOOIIBHOTO 3B’SI3KY BUSBISIOTHCA
HEJIOCSDKHUMH 3 PI3HUX oOcTaBuH. [IpuKiiamomM Takux TsDKKUX OOCTaBUH MOXe OyTH
MOITYK JKUBHUX JIIOJICH Tij 3aBajlaMM, Jie MOOUTHRHUN 3B’SI30K BIJICYTHIM B3arami, ado
HECITPOMOYKHUH MOI0JIATH HAsIBHI (DI3UYHI MEPEIIKOIH.

OaHuM 3 MOXJIMBUX pIIIEHb LBOTO AKTYaJbHOIO IUTAHHS € BUKOPHUCTAHHS
IHIIUX ~TEXHOJIOTIH st Oe3npoToBoro ooOmiHy iH@opwmariero. Cepen  Takux
TEXHOJIOTIYHUX PIllleHb, TOPEYHUM BHSBISIEThCS Oe3npoToBuid Moayib Bluetooth, skuit
€ B HAasABHOCTI MNPAKTUYHO B KOXXHOMY CMapT(QOHI 4YM IUIAHUIETI Ta JI03BOJISIE
BCTAHOBJIIOBaTH 3 €JHAHHS JBOX MPUCTPOIB 31 MWBHUAKICTIO 10 24 MOiT/c, Ta
MaKCUMAaJIbHOIO JucTaHmieo 10 100 m.

Po3pobka x MOOUIBHUX 3aCTOCYHKIB € OKPEMOKO CKJIAJOBOIO Cy4acHOI ramysi
iH(popmaliiiHux TexHoJsiorid. Taki HaBUKM mepefdadaTh BOJIOAIHHS OJHIEHD a0o
JeKiIbKOMa TuiaTpopmMamMu Ta MoBaMu po3poOku: Kotlin ta/um Java ans HatuBHOI
Android-po3po6ku, Swift ms XCode mig 10S, myneTumatgopmui 3acoou Flutter uu
Kotlin Multiplatform. {nst npodeciiiHoro 3acTocyBaHHS IMX TEXHOJOTIH HEOOXiTHE
3HAaHHS 0COOJIMBOCTEN anapaTHoi m1aTGopMu Ta rIIMOOKEe BUBYEHHS JOKYMEHTAIII1.

Otxe, crpaBxkHId (QaxiBeb 3 MOOUIbHOI pO3pOoOKM B 3MO31 BHUPIIIYBaTH
aKTyaJbH1, HECTAHIAPTHI Ta KOPHUCHI 3a7a4i.

Came Take 3aBIaHHS CTaBUTHCS y JaHiM KkBamiikamiiiHid poOoOTi, a came:
CTBOPEHHS HATHBHOIO MOOLIBHOrO 3acToCyHKy Juisi Iwiargopmu  Android 3
BHUKOPHCTAHHSAM CydacHHMX 3aco0iB po3poOku, sik-oT moBa Kotlin ta mexmaparuBHuii

inTepdetic 3 Jetpack Compose. Jlo Toro k, oOpana mpeamMeTHa 00JacTh repeadavae
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BUKOPUCTAHHS CIICIiaIbHOT JIOKyMEHTAIllii CTOCOBHO mporpamyBanHs Bluetooth-
Moy Android.

06’exm docnioicenHss — MOOUTEHUM 3aCTOCYHOK JIJIs1 OOMiHY MOBIJOMIICHHSIMH 110
Bluetooth.

IIpeomem Oocniddcenuss — po3poOKa HATHBHOTO MOOUIBHOTO 3aCTOCYHKY Ha
Kotlin ans oOminy moBigomneHHsmu 1o Bluetooth 3 Bukopucranusm Ul 3acobamu
Jetpack Compose.

Mema i 3asdanns pobomu — po3poOka MoOuTEHOro ANdroid-zacTtocyHky 3
MOXJIMBICTIO 0OMiHY MoBioMiIeHHsIMH 110 Bluetooth.

Memoouka docniodicenHss — MPUKIIATHA.

Ipaxmuuna 3uavywicme pe3yiomamis 00CAiONCeHHs. MOXKIUBICTh TEKCTOBOTO

yarty yepe3 Bluetooth 3a ymoB BificyTHOCTI iHIIIMX 3aCO01B MOOUTLHOTO 3B S3KY.



1 AHAJI3 HPEﬂMETHOi OBJIACTI TA BUBIP 3ACOBIB PO3POBKH
1.1 Onuc npeaMeTHOI o0J1acTi

[Ipenmerna o0nacThb, Ka PO3MIIANAETHCS Y KBami(iKaiiHid poOOTI — HATUBHUIMA
MOOiITbHUI 3acTocyHOK s 1utardgopmu Android [1] 3 ¢yHkmissMu yaTy uepes
Bluetooth 3 Bukopucranusm wmoBu mnporpamyBanHs Kotlin [2] Ta ¢pelimBopky
nekiaapatuBHoro iHtepdeiicy Jetpack Compose [3] y cepemoBumii po3pooku Android
Studio [4].

Ls mpenMeTHa 00J1aCTh OXOIUTIOE TaKl aCIIEKTH:

1)  Bluetooth (Bim cmiB anrn. Blue — cwuniii i tooth — 3y0), omory3 [1] —
BUpoOHMYa crienudikarist 0e3apoToBUX nepcoHabHuX Mepex (Wireless personal area
network, WPAN). Bluetooth 3a0e3neuye oOMiH iHpOpMALIIEID MIK TAKUMH IPUCTPOSIMU
SK MepCOHATBHI KOMI'IOTEPHU (HACTLUIbHI, KHIIIEHbKOB1, HOYTOYKH), MOO1UJIbHI TelehOoHU
ta cMmaprdonu [5], iHTepHET-TUTaHIIEeTH, NMpUHTEpH, HHU(POBI (oToamapaTH, MHIII,
KJIaB1aTypH, J)KOWCTUKH, HABYIIHUKH, TAPHITYPU Ta aKyCTHUYHI CUCTEMHU Ha HaJliHIM,
0€3KOIITOBHIHN, MOBCIOAHO JOCTYIHIM pagioyacToTl Ajisi OJIMKHBOTO 3B's3Ky. Bluetooth
JI03BOJISIE€ UM TIPUCTPOSIM MOBIAOMIISITHCS, KOJIM BOHU 3HAXOAATHCS OJMH BiJl OJTHOTO B
paaiyci 6ausbpko 100 M y crapux Bepcisix nmpotokony 1 A0 150 M moymHarouum 3 Bepcii
Bluetooth 5. JlanbHicTh 3a/1€3KUTh BiJ MEPEIIKO 1 3aBaj, HABITh B OJIHOMY MPUMIILIEHHI.

2) Kotlin — crarmyHo  TumizoBaHa,  OO0'€KTHO-Opi€EHTOBaHa  MOBa
nmporpaMmyBaHHs, 10 Tpamoe mnoBepx Java Virtual Machine 1 po3poOmnseTses
KoMIaHiero JetBrains. ABTOpH CTaBWIM 32 METY CTBOPUTH MOBY OUIbII JaKOHIYHA 1
tunoOe3neyHa, HiK Java, 1 OurbIn mpocrta, HiXK Scala. Hacmigkom crporieHHS
NOpiBHSHO 31 Scala cTany TakoXX MIBU[IIA KOMOUIAIlS Ta Kpalla MiATPUMKa MOBU y
IDE. MoBa mnoBHIicTIO cyMmicHa 3 Java, 1o J103BoJisie Java-po3poOHHUKaM IOCTYTOBO
neperTy 10 1i BUKOPUCTAHHS, 30KpeMa, MOBa TakoX BOymoByeTbcs Android, mro
no3Bossie A icHyrouoro Android-nporpamu BnpoBapkyBaTH HOBI (yHKIiT Ha Kotlin
0e3 nepenucyBaHHs MPOrPaMH MOBHICTIO.

3)  Jetpack Compose — 1e cyuyacHa JaekiapaTHBHa CTPYKTypa iHTepdeicy

KOpPHUCTYyBaua 3 BIAKpUTUM KojoM Ha ocHOBI Kotlin mans Android, po3pobaena Google.
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Jetpack Compose migrpumye Bepcii Android 5.0 1 HoBimni. BiH BUKOPHUCTOBY€E MOBY
nporpamyBaHHsl Kotlin 1 3a0e3neuye peakTUBHY MOJIEIb MPOrpaMyBaHHS, MOMIOHY 10
iHmmx (¢peiiMBopkiB iHTepdelicy kopucTyBauda, Takux sk Vue.js 1 React Native.
Compose po3poOneHo st Oe3I0TaHHOi IHTerpaiii 3 ICHYIOUMMH MporpaMam Ta
610miorekamu Android, no3BoNAI0OUM PO3POOHMKAM MOCTYHNOBO MEPETBOPIOBATH CBOI
nporpamu Ha Compose. Y Compose iHTepdeiic KopucTyBaua BH3HAYAETHCSA 3a
JIOTIOMOT010 (PYHKITIH, sIKI OyJIM aHOTOBaHI 3a jgornoMoro (@Composable anoTarti, siKi
BiloMi sK KoMOiHOBaHI (yHKIIi Ta BH3HA4YAIOTh CTaH €KpaHa. AHOTaIisg
BUKOPHUCTOBYEThCS KoMmmimsitopoM Compose s CTBOPEHHsI IIa0JOHHOTO KOy
iHTepdeicy KopucTyBaya.

Ha puc. 1.1 moOynoBana inTenekT-kapra (mind map) npeamMeTHOT 00J1acTi.

BUSIBNEHHS Ta
NigKNIOYEHHS A0
cycigHix npucTpois

( Kotlin gns HaTnBHoOI
Android-po3po6kn
‘ \ /—\{ 00N & Kotlin

X ’, ” .
” | K Kotlin
CTBOpEeHHS Ta |
KepyBaHHs
o6cnyrosyBaHHsS
cepBepiB Ta KNieHTIB | 3 €AHaHHAMUK

" o0 o6pobka cTaHis

$yHKuUioHanbHI
moxnusocTi Kotlin

3'€AHaHHA

KkopyTuHu Kotlin gns »
/4 ACMHXPOHHOI 06po6ku
R 3 — e
) Bluetooth
BiAnNpaBneHHA Ta ;

OTPUIMaHHS TEKCTOBUX R S e d e aias /
nosigoMneHb

. . |Nepepaua panunx
MOXMBICTL iHy \

HLIMMM TUNamMy AaHUX
(306pakeHHs, dainn

TOLO)

( AEKNapaTUBHWA onuc
uI
P g ( CTBOpEHHS
) | KOMMoHeHTiB UI
( o6pobka nopi UI

( peakTuBHe
| nporpamMyBaHHs

Pucynox 1.1 — Mind map npeomemnoi obnacmi

JloaTKOB1 aceKTH, K1 MOXYTb OyTH PO3TJISHYTI:
— IudpyBanus ganux: 3a0e3nedeHHs KOH(IASHIIIMHOCTI Ta IIJTICHOCTI JaHUX,

o nepenarThes yepes3 Bluetooth;
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— bararokopuctyBalpkuii 4ar: MIATPUMKA OAHOYACHOTO 4YaTy 3 JEKUIbKoMa
KOPUCTYBauyaMH;

— BusBnenns Ta migkmoueHHs 10 Bluetooth-mpucTpoiB 3 HH3BKOIO
eneproeMHuicTio (BLE): Po3mmpenHss MOXIuBOCTEeH 4daty it poOOTH 3 MPUCTPOSIMU
IoT Ta HOCHMUMU IPUCTPOSMH.

— I'padiunmii iHTepdeiic: po3pobKa 3pydHOro Ta IHTYITUBHO 3pPO3YMLIOTO
iHTepdeiicy KopucTyBayda Jjis 4aTy,

— JlomaTkoBi (YHKIIII: T0JaBaHHA TaKuX (PyHKIIIH, SIK TOJOCOBI MOBIJOMIICHHS,
oOMiH (haiiiamMu, TpyHoBl YaTH TOIIIO.

BaxnuBo 3a3HaunmTH, W10 1€ 3arajbHUM omMc OpeaMeTHoi  o0jacTi.
KBanigikamiitna podoTa OyJie 30cepekeHa Ha OUIbII By3bKOMY aCIIEKTI Lii€i o0nacTi, a
came, Ha peaiizaiii meBHoro ¢ynkirionany Bluetooth-yary 3 Bukopuctanusm Kotlin ta

Compose 3 1oTpUMaHHSM MPUHIINIIIB YUCTOTO KOAY Ta apXiTeKTypH [asas Pobeprt].

1.2 Orasa GpyHKIiOHATBHUX MOKJIMBOCTEH iCHYIOUMX aHAJIOTIB

PosrnsHemo 3actocynku 3 Mapkety Google Play 3a 3anurom «Bluetooth Chat».

1) Simple Bluetooth Chat. Simple Bluetooth Chat gmoromoxe Bam CHijKyBaTHcs 3
HaWOJIMKYOKO JIIOJIMHOIO 3a jJormoMoroio TexHosorii Bluetooth. IlpamroBatume 6e3
iHTepHeTy. Lle KOpucHO A CTYIEHTIB y KJaci, y 4aTi 3 Apy3sIMU B aBTOOYC1 YM MOi3/1
Ta y OaraThoXx iHIMX Bunagkax. [Ipoctuit Bluetooth-uar 3apa3 po3poOneHuil TiAbKU
JUTsl TEKCTOBUX TMOBiIOMJIeHB. Burisin intepdelicy nokazanuii Ha puc. 1.2.

2) Bluetooth Chat (aBTop: vapps2015). 3acrocynok uaty Bluetooth mo3Bosisie
CHUJIKYBaTUCS 3 JpY3sMU, WwieHaMu ciM'i, siki mopsn 3 Bamu (B mianazoni Bluetooth) 1
BCTaHOBUIIM niporpamy 4aty Bluetooth. Bam notpiono 3'ennatu 1Ba Android tenedonu
3a nonomoroto Bluetooth 1 mouyatn Crnuikyrounch MOro O€3KOIITOBHO 1 HE MOTPIOHO
nigkaoueHHs 1o Iarepuetry. Lle OesmeyHO, HMIBUAKO Ta JIETKO BUKOPHCTOBYBATH.

InTepdeiicy 3acTocyHky nokazanuii Ha puc. 1.3.



12:25 @

Paired Devices

Scan for devices to find the chat
person near you

Sound Drum
F4:4AE:FD:E9:E7:0D

K1
22:22:22:29:6C:BB

Samsung Level U
A0:60:90:6B:43:4D

Other Available Devices

Sweetie
70:5E:55:BB:9C:80

AirPods
20:34:FB:60:6A:5C

ECho-28G
6C:D7:1F:92:41:B2

MyBT
D2:39:37:55:D4:10

Alpha
18:F0:E4:98:A5:F8

12:10@ 1210 ®

SimpleBluetooth SimpleBluetooth

Not connected

Make discoverable

Connected to Sweetie

Clear Chat
11:28 am

what's your name?
11:28 am y

I'm Mia, who's this?

11:29 am

11:29 am Laioines

1129 am AL share your mobile number?

yeah sure,

11:29 am

give me your mobile phone to me S Sham

‘

I{ ar,
11:30 am Uty

where you are in the classroom?

11:31 am

I'm sitting in front of black board i3 am

but other than teacher no one was
there.

11:33 am

11:33 am

|
I'm your class teacher JSSS_.

11:34am

11:34 am

all

Pucynox 1.2 — Buenso inmepgheticy 3acmocyuxy Simple Bluetooth Chat

Bluetooth Chat

Not Available

.
.
Connect Secure

Start chat by tapping option menu at top
right corner.

|© >

Visitindia.com : Job opportunities for Java and

i [rype message here

Javascript Professionals.

Device List iris
scanning.... Online
Paired devices
TeSt Online
04:FE:31:9C:E9:B9
Search devices Me[19:46]: Hi ‘
— R
Irs
c 5 a c 5 Available
9C:04:73:DD:56:8C iris[19:46]:Hello... J
Test _ i
04:FE:31:9C:E9:B9 fuallable

iris[19:46]:How r u?

i [pre message here ]@ >

Chinese New Year Deals - Book with HotelWiz and Get
$60 off with coupon HWIZ60+

Pucynox 1.3 — Buenso inmepgheticy 3acmocyuky Bluetooth Chat (asmop: vapps2015)



12

3) Bluetooth Chatter — 3actocyHoK, Mpu3HaAYeHMI JJIs HaICHUJIAHHS TIOB1IOMJICHD
3a Jonomoror OJroTy3. HaacumaliTe TEKCTOBI Ta T'OJOCOBI MOBIJOMIICHHS, a TaKOX
Oyab-ski ¢aitnm Ta 300pakeHHs. OCHOBHI MOXKJIMBOCTI:

—  3aIIMC TOJIOCOBUX MOBIIOMJIEHD,
— HaACWIaHHS Oyab-sIKUX (haiiB.

Burisin 3acrocynky Bluetooth Chatter mokazanwmii Ha puc. 1.4.

1047 @ B M 1042 @ B 1057 @ B Ewd
Bluetooth Chatter H Mike (Nokia 6.1 Plus)

Connected

M Mike (Nokia 6.1 Plus)

April 02

Hello, Nick! W

Hi, Mike! @

00:00:00/00:00:05

Ha-ha-ha!

Pucynok 1.4 — Buenso inmepgeiicy 3acmocynxy Bluetooth Chatter

4) Gchat - Bluetooth Chat — wyar abo emynsatop tepminany aias Bluetooth. 1le
no3Bosiie Android ramkeram mnpuemHaTHcs A0 Oyap-sakux BigmaneHux Bluetooth
MPUCTPOIB, IO MATPUMYIOTH TPO(DIIb TOCIIIOBHOTO MOPTY 1 OOMIHIOBAHUCS 3 HUMU
iH(popmariero. MoxHa TPUETHATHCS 32 JOTIOMOTOIO MyJIbTa JUCTAHIIIHHOTO TaJKeTa K

Bluetooth-master i six Bluetooth-slave. Ile mae nmpocti miaxoau 10 PillIeHHS 3 MOIyJIeM
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Bluetooth 1 BianmpaBuTH KOAM KepyBaHHs, K4l Ta iHII aadi. Burisia iatepdeiicy

3aCTOCYHKY MOKa3aHuil Ha puc. 1.5.

Qiunorjeosn @ QPLiun0mfl OB ® 3 W4 1008
GChat GChat
Q KOHTaKTbI G a LGD315 e J*'
Alwayscool
I'Ipvmo»(eHme 3anpalimBaeTt LGD31 5
paspelleHne BKIII4YUTb
Bluetooth.
Kirra

OTKJIOHUTb  PA3PELUATb

Bluetooth He HalaeHbl

¢ @
@ e
= D
e #
VS

Woohoo - Gift. Joy. Now.
BECIMNATHO * (2 599)

\\\ Woohoo - Gift. Joy. Now.
BECTUTATHO * (2599

Pucynox 1.5 — Buensio inmepgeiicy 3acmocynxy Gehat - Bluetooth Chat

5) Bluetooth Chat (aBTop: Glodanif). Lleti Bluetooth-uat nomomorxe Bam Haj-
CWJIATH KOPOTKI TOBIOMJIEHHSI Ta 300pa)keHHs 3a AornomMororo TexHosorii Bluetooth.
Bu mMosere cniykyBaTHCs 3 ApY3SIMH, SIKILO BU nepedyBaeTe B Jiana3oHi Bluetooth 1 He
Maete aoctymny 1o [arepuery. lle Oyne kopucHO st CTyIeHTIB, ko Hemae Wi-Fiy
IIKOJTI, JIJI1 MaHJIPIBHUKIB, 100 CMUIKYBAaTUCS MK HAMETaMH y Topax, Ta y 0aratbox

1HIIINX BUMNAJIKaX.



B
< Scan

3 o.dni10:13

Scan for devices to find your partner or make your device
discoverable so he/she will be able to find you

SCAN FOR DEVICES

Paired devices

* rk30sdk
FA92:46:66:22:07

* SM-P600
38:94:96:D6:8D:38

* Nexus 7
AC:22:0B:A1:89:A8

* Nexus 5
8C:3A:E3:FD:38:35

Available devices

MAKE DISCOVERABLE

No devices were found

Don't have an Internet connection? Send the .apk <
file of this application to your partner via Bluetooth

Bluetooth Chat

3 v.du1012 [ ]

A

e Fyodor Dostoyevsky (Nexus 5)

Seren Kierkegaard (SM-P600)

Georg Hegel (Nexus 7)

&

R0 o 4 m 15:32

Sgren Kierkegaard (Nexus 7)

Connected

Yeah, maybe ...not really sure

> minute
C'mon, you will get a monument in the future for sure

a minute ago
Something like this

Pucynok 1.6 — Buenso inmepgheticy sacmocyuky Bluetooth Chat (asmop: Glodanif)

Tenep npoBenemo SWOT-anaini3 po3riasHyTUX BHUIINE KOHKYPEHTHHX MOOUIBHUX

Android-3acrocynkis 3 mapketry Google Play. Pesynbratu npuseneni y Tadm. 1.1.

Tabnuys 1.1 — SWOT-ananiz konxypenmie 3 mapxemy Google Play

Simple Bluetooth Chat | Bluetooth Gchat - Bluetooth
Bluetooth (aBTOP: Chatter Bluetooth Chat
Chat vapps2015) Chat (aBTOP:
Glodanif)
S - [IpocTtora - MoxnuBicTh - [lepenaua | - PoGora 3 - 3py4HHuit
6e31meyHoro ¢aitnis; OI0TY3- iHTEepdeiic
3’ ¢ ITHAHHA, - HasiBHICTh | MOTyTISIMY,
- KepyBanns npodisto - Bunanenns
BUJIUMICTIO KOpHUCTYBaya | MOBIJOMJICHb
W - YaTtu He - YaTtu He - Hemae - He - [lepenaua
30epiratoThesi | 30epiraroTbes HaCTPOUKHU MOMIYAIOTHCS | TUTBKH
iHTEepdecy MPOYUTAH] (aiiniB
TOBIJIOMJICHHST | 300pakeHb
YBIMKHEHHS
O | Bluetooth - - - + -

3aCTOCYHKY

y
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IIpoooesocenns maon. 1.1

Simple Bluetooth Chat | Bluetooth Gchat - Bluetooth
Bluetooth (aBTOp: Chatter Bluetooth Chat
Chat vapps2015) Chat (aBTOp:
Glodanif)
Cnucok
CIIapoOBaHUX + + + + +
TIPUCTPOIB
Cnucok
THILX + + + + +
JIOCTYTTHUX
MIPUCTPOIB
Bkazanns
Hacy + + + — +
BIJINIPaBIICHHS
[IOB1IOMJIEHHS
CMa:I/IJII/IKI/I y + B B + B
MOBIJOMJICHH]
HepegaBaHHﬂ B B + B +
daiiniB
36epe>KeHH;1 B B + + +
4aTiB

1.3 BuzHayeHHs1 BUMOT 10 32CTOCYHKY

3 ypaxyBaHHSAM NpPOBEJEHOrO0  BHUIIE  aHaji3y, BHU3HAUYUMO  CIHCOK
GyHKIIOHATPHUX BUMOT JO MOOIJIBHOTO 3aCTOCYHKY, SIKHM peanizyBaTUMe (YHKIIIT
MOOUIBHOTO ONIOTY3-4ary:

—  MOXJIHBICTh YBIMKHYTH Bluetooth 6e3nocepentbo y 3acToCyHKY;

— mnomyk cnapoBanux Bluetooth-mpuctpois;

— crapt Bluetooth-cepsepa;

—  MIIKIOYEHHS 10 HassBHOIO y CIIUCKY IPUCTPOLO;

—  BIJPaBJICHHS Ta OTPUMAHHS TEKCTOBUX MOBIIOMJICHB;

— aBTOMAaTHYHE J0JaBaHHs 4acy BIANPaBJICHHA O KOXHOIO MOBIAOMIICHHS;

QOyHKIIOHAIBHI MOXKIIMBOCTI JJI1 KOPUCTYBaua npeacraBumo y Burisial Use case
niarpamu Ha puc. 1.7.

Taxox, 3a3HaYUMO CUCTEMH1 BUMOTH:

— Bepcis Android API npuctpoiB He Hmxk4e 26, U1 Kpaioi CyMiCHOCTI;
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— pobora Bluetooth-moayins y 3BuyaitHoMy pexumi, T00TO, He B pexxumi BLE
(Bluetooth Low Energy) — sikuii BBayKa€ThCsl aBTOPOM HEIOILIBHUM JIJISI BUKOPHCTAHHS

4yepe3 3MEHILIEHY JalbHICTh 3B’ SI3KY.

Bknwountu Bluetooth

%
—
Kopuctysay CTapT cepBepa

7
-~ “«include»

Pucynox 1.7 — Use case diaepama 3acmocynky ons akmopa Kopucmysau

Hapemiti, BU3HaYMMO BUMOTH IO KOPUCTYBALLKOTO 1HTEP(DEHCYy:

— 1HTep(eiic KopucTyBaya Mae OyTH 3pYUYHUM Ta IHTYITUBHO 3pO3yMLUINM;

— BUKOPHCTaHHS cyyacHUX nu3aiiHiB Material Design;

— 4iTKa Ta JJAKOHIYHA Bi3yasi3alis iHdopmarlii.

Otxe, 3a3Ha4eHI BUMOTH € TIATPYHTSAM JJisi BUKOHAHHS TOJAJBIINX ETarliB:

MPOEKTYBAHHS, PO3POOKH Ta TECTYBAaHHS 3aCTOCYHKY.
1.4 Bu0ip 3aco0iB po3po0oku

Sx BumMBae 3 Ha3BU TeMU KBal(iKaliiHOI poOOTH, MOOITFHUN 3aCTOCYHOK
Ooyne crBopenuii Mmoot Kotlin. Ane, sk Bimomo, koxeH MoOuTbHHMI Android-
3aCTOCYHOK BHKOHYIOTHCSI Ha MPHUCTPOI Y OKPEMOMY €K3eMIUIAPi BipTyaldbHOI MAIIMHUA
Java. Bu6ip moBu nporpamysanns Kotlin o0ymMoBiieHuit HaCTyMTHUME MipKyBaHHSIMHU:

— Moy Kotlin mporosnomreno kommanietro Google ocHOBHOI0O st MOOUIBHOT

po3pooku y IDE Android Studio, Ha 3aminy Java;
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—  Cy4acHICTh, KOMITAKTHICTH Ta BupasuicTh Kotlin, mopisusauo 3 Java;

— mnasBHicTh y Kotlin edpextuBHoro Mexanizamy kopytuH (COroutines) mis
napayieIbHOTO Ta ACHHXPOHHOTO MPOTPaMyBaHHS,

— CYMICHICTB 3 KOJIOM Java Ta miarpumka Java-01071i0Tek;

—  MOXJIMBICTh BUKOPHUCTAHHSI ICKJIAPATUBHOTO CIIOCO0Y CTBOPEHHSI iHTEpPeEiicy
xopuctyBaua (Ul) 3acobamu Jetpack Compose.

HexnapatuBauit miaxia 10 crBoperHs Ul (Ha BigMiHy BiJ CTaTUYHOTO MIIXOAY 3
BukopuctanasiM XML-po3miTku ViEW-eIeMeHTIB) € CydacHOIO TSHIICHITIEI i aKTUBHO
BIIPOBA)KYETHCSA Y IHIIUX 3ac00ax MOOLILHOI po3po0OkH, Takux sk Flutter ta XCode.

Bu6ip mmatpopmu Android oO0yMoBIIEHHIT OUIBIIOK  PO3MOBCIOHKEHICTIO
Android-ipuctpoiB mopiBHsHO 3 TakuMmu Bix kommanii Apple. [lo Ttoro ik, mis
cTBOpeHHs1 10S-3acTOCyHKIB pO3pOOHHMK Mae BHKopucToByBaTH MacBook ym meckrom
iMac mis poborm B IDE, Ta MoOinpHHMU mpuctpiéi iPhone. Taka koHdirypartis
HAChOTOJHI HE € TOCTYITHOIO 711 OY/Ib-SKOTO YKPaiHCHKOTO pO3pOOHHUKA.

Y cBoro uepry, BubOip Android Studio y sxocTi cepenoBHIlia PO3POOKU
oOyMoBJIcCHHI THM, 10 BoHa € odimiitHoro IDE Bin Google, mae neranbHy OHIaiH
JTOKyMeHTallito [4], Ta MOCTIHHO OHOBIIOETHCS Ta PO3BUBAETHCA.

Takox, posrmsganmcs kpocrutardopmui IDE: Flutter ta Kotlin Multiplatform.
ATie, epia He € HATUBHUM CEPEIOBHUIIIEM PO3POOKH, 10 € BAXKIIUBUM apTyMEHTOM JIJIS
pobotu y mpenmMetHii obsacti Bluetooth-gyukimionany. pyra x — e He J0CTaTHBO
po3BuHyTa, mopiBasHO 3 Android Studio. Ha puc. 1.8 mokasaHi JIOTOTHIIH OOpaHHUX

3ac001B PO3POOKH.
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€3 Bluetooth

android

K Kotlin v

Pucynoxk 1.8 — Jlocomunu obpanux 3acobie po3pooxu

1.5 BucnoBku 10 posainy 1

VY nepriomy po3auii MPOBEAEHO OISl MPEAMETHOI 00J1acTl Ta 3A1MCHEHO aHali3
HassBHUX aHAJIOTIB, Ha IIIJICTaBl SKOTO C(OPMOBAHO MEPENK HEOOXITHHUX BUMOT IS
po3poOKu MOOLITBHOTO 3acTocyHKy Bluetooth-uat mist mmaTdopmu Android.

Tako> MpuUBEIEHO apryMeHTH JyIsl BUOOpY miatgopmu Ta 3aco0iB po3poOKH.

Pesynbraty, orpumani y po3ain, OyayTh BHKOPUCTaHI SIK BXITHI JaH1 IS

HACTYIHUX PO3/LTiB.
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2 MPOEKTYBAHHA TA PO3POBKA MOBIJIBHOI'O 3ACTOCYHKY

2.1 ApxiTekTypa M00OiILHOI0 32CTOCYHKY

Bluetooth-3’ennanns mepenbadae ydacTh JBOX IPHUCTPOIB, IO OJHO3HAYHO
BKa3ye€ Ha 3aCTOCYBaHHS KJIIEHT-CEPBEPHOT apXiTEKTypH y MPOEKTOBAHOMY MOOUITEHOMY
3acTOCYHKY (puc. 2.1). [Ins oOMiHy JaHUMH MK ABOMA MPHUCTPOSIMH, CIIOYATKy Tpebda
BCcTaHOBHUTH 3’€qHaHHs 3acobamu Bluetooth Socket (o ananorii 3 cokeramu TCP/IP).

[Ipu ibomy, OyIb-SKH 3 TIPUCTPOIB MOXKE BUCTYIIATH Y POJIL SIK KIIIEHTA, TaK 1 cepBepa.

LEDT

Bluetooth Mobile Device 1 Bluetooth Mobile Device 2

Client Server
< AaH
[iHiuitoe 3anuT Ha [oyiKkye Ha 3anuT Ha
3’eaHaHHA] 3’egHaHHSA]

Pucynok 2.1 — Cxema apximexmypu xknieum-cepaep 0isi 0860x Bluetooth-npucmpois

2.2 MoaeroBaHHS IPOTrPAMHOI CHCTEMH

JIJist MOJIeNTIOBaHHS Ta TOJAJBINOI peati3allii mporpaMHoOi CUCTEeMH MOOUIHHOTO
3aCTOCYHKY oOpanuii mareps MVVM [6], skuii mUpPOKO 3aCTOCOBYETHCS Y CYYaCHUX
MoOiTbHMX 3acTocyHkax Ha Kotlin. Cxema poborn mabnmony MVVM (Model-View-

ViewModel) nokazana Ha puc. 2.2.

i Ul————pp] OHOBJIIOE MOAE N b—P)
View ViewModel Model
[ ——nosigomnse Ul

[ —nosigomnse ViewModel—

Pucynox 2.2 — Cxema pobomu wabaony MVNM
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Jlanuii maTepH TPOEKTYBaHHS  3a0e3mnedye  BIAB sA3yBaHHS  1HTepdeiicy
kopuctyBaua (View) Big manux (Model), ugepe3 mocepenuuka (ViewModel). IIpu
IbOMY, Ha BiqMmiHy Bix cxoxux narepaiB MVC ta MVP, ViewModel wivoro He Bimomo
npo View. lle mo3Bossge Oe3ledyHO 3MiHIOBaTH iHTepdeic 3acToCyHKy. B 3araiom,
natepd MVVM Hanmae rHydkicTh 1 mojermrye po3poOKy Ta TtectyBanHs Android-
3aCTOCYHKIB.

3actrocyBanHas MVVM vy skocti mabioHy NPOEKTYBaHHS 4acTo Mepeadaydae
HEOOXITHICTh BIPOBAHKCHHS 3aJICKHOCTEH MK KjacaMu/€K3eMIUIIpaMu B paMKax
npoekty. llpomy BimmoBimae matepn DI (amri. Dependency Injection, iw’exiiis
3ajiekHoCcTel) [7]. BiH 3HAXOAMTh 3aCTOCYBaHHS, KOJIU AKOMYCh KJIacy a00 eK3eMILISIPY
KJIaCcy HEOOX1JHO BUKOPHUCTOBYBATH €K3EMIUIAp a00 OKpeMi METOJM IHIIOrO KJacy.
3BUYaitHO, 116 MOKHA peaji3yBaTH MUISIXOM CTBOPEHHSI CYTHOCTI JPYroro Kjacy y Tull
neporo. Ase, e MoXke MPU3BECTH J0 CUTYyaIllli, KOJIM HEKOHTPOJIbOBAHO CTBOPIOIOTHCS
EK3EMIUISIPU KJIACIB, SIKI MalOTh (DYHKI[IOHYBAaTH JMIIE B €IMHOMY €K3eMIurapl. Jlis
3aro0iraHHs bOMY, MOKHA TIEpeIaTh TaKuid 00’ €KT Yy KOHCTPYKTOP KJIacy-CIOKHBaya.
Takox, npu oMy Tpeba cTBOpuTH (ain-kKoHTelHep 3acTocyHKy (AppContainer), B
SAKOMY 1H €KTOBaHI 3aJI€)KHOCTI CTBOPIOBATUMYTHCS B €IMHOMY €K3EMILIAP1 JJIsi BChOTO
3acTocyHKy. Onucane sBisge co0oro cyTHICTh mwadnony DI 1 moxe peanizoByBaTHCs SIK
BJIACHOPYY, TaK 1 3 BAKOPUCTAHHSIM CIICHiaIbHUX 01010TeK, Hanpukiam, Dagger Hilt [8,
9]. ¥V po0OoTi BHKOPHCTOBYBATUMETHCS 1H €KINS 3aJe)KHOCTEH 3a JIOMOMOIO ITi€l

010/110TEKN.

2.3 Po3po0xka 3aCTOCYHKY

Crpykrypa npoekty B Android Studio Oyme marm Burisg, sSK IOKa3aHO Ha
puc. 2.3.

Sk BUHO 3 pucC. 2.3, CTPYKTypa MPOEKTY CKIIAJIAETHCS 3 TPHOX PIBHIB:

— piBensb ganux (data.chat);

— piBeHb gomeHy (domain.chat);

— piBeHb npe3eHTarlii (presentation).

Karanor data.chat Biamosijae piBHIO JaHUX Ta MICTUTh TaKi (aiiu:
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AndroidBluetoothController;

BluetoothDataTransferService;
BluetoothDeviceMapping.kt;
BluetoothMessageMapper.kt;
BluetoothStateReceiver;

FoundDeviceReceiver.

(&) data.chat
AndroidBluetoothController
BluetoothDataTransferService
BluetoothDeviceMapper.kt
BluetoothMessageMapper.kt
BluetoothStateReceiver
FoundDeviceReceiver

[ di
AppModule

(E) domain.chat
BluetoothController
BluetoothDevice
BluetoothMessage
ConnectionResult
TransferFailedException

(2] presentation

v [&J components
ChatMessage.kt
ChatScreen kt
DeviceScreen.kt

BluetoothUiState
BluetoothViewModel
MainActivity

(2] ui.theme

BluetoothApp

Pucynok 2.3 — Cmpyxkmypa npoexmy ¢ Android Studio
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Jliarpama kjaciB piBHS JaHHX IMOKazaHa Ha puc. 2.4. Po3rnsHemMo mpu3HadeHHS
MOT0 CKJIaJOBHUX.

®aiin AndroidBluetoothController — e knac, sxuii BiamoBimae 3a Bci omeparlii,
TOB’s13aHi 3 MOJyJIeM GITI0TY3 MOOLIbHOTO mprcTpost. Moro dynkiioHan Bino6paskenuit

Ha puc. 2.5 y BUIIAAI iHTENeKT-KapT (Mindmap).

© AndroidBluetoothController

O isConnected: Boolean
o scannedDevices: List<Device>
o pairedDevices: List<Device>

o errars: List<Error> © Device @ Error

0 BLUETOOTH_SCAN_PERMISSION

0 BLUETOOTH_CONNECT_PERMISSION O name: String o errorCode: Int

o connectToDevice() o address: String o errorMessage: String

o startBluetoothServer()
o trySendMessage()

o closeConnection()

o release()

o updatePairedDevices()

\

© Server

© FoundDeviceReceiver @ BluetoothStateReceiver o ConnectionResult

o listenForConnections()
o emitConnectionEstablished()
o handleConnection()

o/

@ BluetoothDataTransferService

o updateScannedDevices() © updatelsConnected()

o ConnectionResult

e emitTransferSucceeded()

Pucynok 2.4 — Jliaepama xknacie pieus oanux
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Connects (isConnected)

/

1 Scans (scannedDevices)

‘—(Paired Devices (pairedDevices)]

| Emits Errors (errors)

BLUETOOTH_SCAN

BLUETOOTH_CONNECT

FoundDeviceReceiver Updates scannedDevicesj

BluetoolhStaleReceiverHUpdates isConnected (if paired)j

[AndroidBlueloothControllsr Server (startBl: v=|)j \\EEmitsf‘ ionRe: uh.ConnectionEstablishedj

Receivers

Handles connection (BIuatoomDataTransferService)HEmits(‘ ionResult. Transfer: ded (for \j

Gets socket

Connects to Device (connectToDevice) Emits Connec(ionResuh.ConnectionEstablishedj

Handles connection (BluetoothDataTransferServios))—(Emits Cc ionResult. Trar ded (for 1]

\
"{Send W (tr diVk ,‘} [Sends ge through service (if available)]

\—[Closes Connection (clnsaConnaciion)j

Unregisters receivers

Releases Resources (release)

Closes connections

'{Updates Paired Devices (updatePairedDevices]]

Pucynox 2.5 — ®@ynuxyionan kracy AndroidBluetoothController

Jiarpama craniB kiacy AndroidBluetoothController mokazana Ha puc. 2.6. Cranu

peanizytothest y Kotlin-koai sk MutableStateFlow [10], manpuxia;
private val isConnected = MutableStateFlow(false)

override val isConnected: StateFlow<Boolean>

daiin BluetoothDataTransferService — kiac, sikuii BiamoBigae 3a MpUAMaHHS Ta
BiJINTPaBJICHHS MTOBIIOMJICHD Y 4ati. BiH peanizye aBi GyHKIIII:
fun listenForIncomingMessages (): Flow<BluetoothMessage>

Ta

suspend fun sendMessage (bytes: ByteArray) : Boolean

OcranHs IoMiveHa sk Suspend, Tomy 1o Oy/ie 3amycKaTucs 3 KOpyTHHH.
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Disconnected

1

ConnectRequested )

!is(‘,onnected = false

f 7\‘
Connecting

'/isConnected = true
/'—’\
SendingMessage

Message to send Message sen
ldle | Acknowledged [ MessageSent |
\ ‘ )

§ J

/

Connected

d

IClose connection requested

7a B\
ClosingConnection

1

Closed

Connection closed

Pucynox 2.6 — [liaepama cmanie kracy AndroidBluetoothController

daiin BluetoothDeviceMapping.kt mictuts ¢GyHKIIIFO-MaIep, AKa 3aKpillIIoe 3a
OJTIOTY3-TTPUCTPOEM iM’st Name Ta (isuuny aapecy address.

daiin BluetoothMessageMapper.kt MICTUTh (GyHKITi10
String.toBluetoothMessage(isFromLocalUser: Boolean), 3a gomomMorow siKoi TeKCT
KO>KHOTO BBEJICHOTO TOBIJIOMJICHHSI MPEACTABISETHCS Y (POpMi €K3eMIUIIpY Kiacy
BluetoothMessage, Ta ¢yukmiro BluetoothMessage.toByteArray(), ska mepeTBoproe

Horo Ha MacuB OAMTIB JJIs MOJANBIIIOTO TIEPEeIaBaHHs Yepe3 OI0TY3-COKET.
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®daitmn BluetoothStateReceiver.kt Ta FoundDeviceReceiver.kt — wicTars

npuiiMadi MpoKOMOBHUX moBigoMicHb (BroadCast Receivers []), siki BiACTEXYIOTh
3MIHH y CTaTyCl OJIOTY3-IIPUCTPOIB Ta Y CIHUCKY 3HAWIEHUX MPUCTPOIB, BIAMIOBIIHO.
Karanor domain.chat ckiagaerbes 3 daiiiis:
— BluetoothController.kt;
— BluetoothDevice.kt;
— BluetoothMessage.kt;
— ConnectionResult.kt;
— TransferFailedException.kt.
daiin  BluetoothController.kt e inTepdeticom skuit peamizyeTbcss uepes
posrisnyThid Bumie krac AndroidBluetoothController.
daiin BluetoothDevice — data-kmac ais OIIOTY3-IPUCTPOIB, MICTUTH Name (im’s
npucTporo) ta address (dpizuuna agpeca).
daiin  BluetoothMessage - data-xkmac, skuii  3amae  Qopmar 00’ekTa-

MOB1IOMJIEHHS. MIiCTUTh HACTYIIHI MOJIS:

val message: String, // TexcT NOBlImOMIIEHHS.
val senderName: String, // Im’'s BimnmpaBHUKA.
val isFromLocalUser: Boolean // ®jar BJIACHOTO IIOBI1IOOMJIEHHS

daitn ConnectionResult 3amae tum s pe3yibTary 3’e€aHaHHg y Burismi sealed
interface. Bapiantu pe3ynbraTiB 3’ € THAHHS:
— ConnectionEstablished — 3’eqnadHsa BCTaHOBIIEHO;
— TransferSucceeded(message) — nepenaBaHHs yCITIIIHE;
— Error(message) — moMusika repeaaBaHHsi MOBiIOMIICHHS.
daiin TransferFailedException — MicTuTh Ki1ac 1y1st 00’ €KTY TTOMUJIKH.
Karanor presentation micTuts:
— migkarajgor components, skuil mictuth COMpPOSe-GyHKLII IO peai3yroTh
CKJ1a/10B1 iHTep(decy 3aCTOCYHKY:
o ChatMessage.kt — moBigomieHHs yaty (puc. 2.7);
o ChatScreen.kt — expan yary;
o DeviceScreen.kt — ekpan moiryky ta BUOOpPY MPHCTPOIB;

— ®aiin BluetoothUiState — data-kiac, sikuii MicTuTh niepenik craniB Ul:
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data class BluetoothUiState (

val scannedDevices: List<BluetoothDevice> = emptyList(),
val pairedDevices: List<BluetoothDevice> = emptyList(),
val isConnected: Boolean = false,
val isConnecting: Boolean = false,
val errorMessage: String? = null,

val messages: List<BluetoothMessage> = emptyList ()
)

— ®aiin BluetoothViewModel siBnsie coboro equnry ViewModel 3actocyHky;

— aiin MainActivity — rogoBHa akTiBiTI MOOLIBHOIO 3aCTOCYHKY.

ChatMessagePreview

Pixel 6

Hello World!

Pucynox 2.7 — [lonepeouiti 8uensaod nogiooMieHHs yamy

B3aemo3B’s30k  BluetoothViewModel 3 iHmMMH KOMIIOHEHTaMU 3aCTOCYHKY
MOKa3aHWil Ha Jliarpami KJaciB Ha puc. 2.8.

Hiarpamy craniB BluetoothViewModel nogano Ha puc. 2.9.

Hiarpama pismbHOCTI (puc. 2.10) 1MrOCTpy€e anropuTMIKy (YyHKLIIOHYBaHHS
BluetoothVViewModel.

B cBoto yepry, daiin (kimac) MainActivity:

— iHiIiroe 3amyck cucteMHol ciayx0u BluetoothManager, 3a mornoMoroo skoro
crBoproe bluetoothAdapter;

— orouorrye Boolean-guar isBluetoothEnabled, sikuii moka3ye un BBIMKHEHUH
moyb Bluetooth;

— omepye JIOTIKOIO CHCTEMHHMX JI03BOJIIB Ha BuKopuctaHHs Bluetooth y
3aCTOCYHKY Ta JO03BOJISIE BBIMKHYTH MOJIYJIb TIPSMO y 3aCTOCYHKY, SIKIIO BiH HE
AKTUBHUMU.

— B 3ayexHocTi Bix craniB ViewModel, 3mintoe motounwmii ekpan Ul ta 3amae

Horo 0a30BHil BMICT.
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Hiarpama nisieHoCcTi BluetoothViewModel

Takox, y CTpYKTypy HpoeKkTy BKIrOUYeHH Katajor di 3 daitmom AppModule, Ta
okpemuit daiin BluetoothApp. Ii daiinm 3abe3nedyroTh iH€KIIO 3aJ€KHOCTI: €TUHHIMA

ex3eMiuisp kiacy (tobrto, Singleton) bluetoothController BmpoBamkyeThest y Kiac
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BluetoothViewModel. B nqanoMy 3acTocyHKy Iie poOHUTHCS 3 BUKOPHUCTAHHSM BiZOMOT

o10miorexu Hilt.
Oxpemo cming 3a3Hauntd, 1o y daini  AndroidManifest.xml 3actocynky
HEOOXIJTHO JIOJIaTH J03BOJM Ha BHUKOPHCTaHHSA y HboMmy wmoxayis Bluetooth, o

BUTJISI A€ TaAK.

<?xml version="1.0" encoding="utf-8"7>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools">

<uses-permission android:name="android.permission.BLUETOOTH"
android:maxSdkVersion="30" />
<uses-permission android:name="android.permission.BLUETOOTH CONNECT" />
<uses-permission android:name="android.permission.BLUETOOTH SCAN"
android:usesPermissionFlags="neverForLocation" />

<uses-feature android:name="android.hardware.bluetooth" />

2.4 BUCHOBKH 10 po3aiiay 2

VY po3aini onucaHo apXiTEKTypy MOOUIBHOTO 3aCTOCYHKY, sIKa Ha pealli3oBYye
MOJIEJIb KJIIEHT-CEPBEP JJIA IBOX MOOUTBHUX OJIIOTY3-IIPUCTPOIB, IPU UOMY OY/Ib-SKHI 3
HUX MOXE BHUCTYNATH Yy pOJl SK CepBepa TaK 1 KIIEHTA, IO 3aJI€KUTHh BIJlI BUOOPY
KOPHUCTYBaYiB.

[Ipu MozentoBaHHI MpOrpaMHoi cucteMu OyB BuOpanuii madnon MVVM, skuii €
IIMPOKO PO3MOBCIOJDKCHUM il Oaratbox cydacHux Android-zactocyHkiB, Ta
HOSICHIOEThCSI HeOOX1THICTh BUKOpHCTaHHs 1adaony Dependency Injection.

Onmcano CTpykTypy 3actocyHKy. IIpomec po3poOku imocTpyeTbes —3a
nonomororo UML-niarpam.

PesynapTatn po3aily BUCTYNalOTh MIATPYHTSAM JUIsl TECTYBaHHS PO3pOOJIECHOTO

3aCTOCYHKY Y HaCTYITHOMY PO3Iii.
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3 TECTYBAHHS PO3POBJIEHOI'O 3ACTOCYHKY

3.1 MoayJ/ibHe TECTYBAaHHS 3ACTOCYHKY

JIi1st MOZYTIBHOTO TeCTYBaHHs OyIeMO BHKOPHCTOBYBaTH 0i0mioTeky Junit.
OnHUM 3 OCHOBHUX KiaciB 3acTocyHKy € kiaac AndroidBluetoothController, Tomy
CKJIAJIeMO JIJIsl HbOTO HACTYITHI TECTH.

1) Tectu startDiscovery ta stopDiscovery:

@Test
fun “startDiscovery starts discovery and emits no errors when permission
granted” () {

val mockContext = mockk<Context> ()

every {
mockContext.checkSelfPermission (Manifest.permission.BLUETOOTH SCAN) }
returns PackageManager.PERMISSION GRANTED

val mockBluetoothAdapter = mockk<BluetoothAdapter>()

val controller = AndroidBluetoothController (mockContext)

controller.startDiscovery ()

verify { mockBluetoothAdapter.startDiscovery() }
verify { mockContext.registerReceiver (any(), any()) }

verify { controller. errors.emit (any()) wasNot called }
}
@Test
fun “startDiscovery does not start discovery and emits error when
permission denied’ () {
val mockContext = mockk<Context> ()
every {

mockContext.checkSelfPermission (Manifest.permission.BLUETOOTH SCAN) }
returns PackageManager.PERMISSION DENIED
val controller = AndroidBluetoothController (mockContext)

controller.startDiscovery ()

verify { mockBluetoothAdapter.startDiscovery () wasNot called }

verify { mockContext.registerReceiver (any(), any()) wasNot called }
verify { controller. errors.emit (any()) }
}
@Test
fun “stopDiscovery cancels discovery when permission granted’ () {
val mockContext = mockk<Context> ()
every {

mockContext.checkSelfPermission (Manifest.permission.BLUETOOTH SCAN) }
returns PackageManager.PERMISSION GRANTED



val mockBluetoothAdapter = mockk<BluetoothAdapter> ()
val controller = AndroidBluetoothController (mockContext)

controller.startDiscovery ()
controller.stopDiscovery ()

verify { mockBluetoothAdapter.cancelDiscovery() }

}

@Test

fun “stopDiscovery does nothing when permission denied () {
val mockContext = mockk<Context> ()
every {

mockContext.checkSelfPermission (Manifest.permission.BLUETOOTH SCAN) }
returns PackageManager.PERMISSION DENIED
val controller = AndroidBluetoothController (mockContext)

controller.stopDiscovery ()

verify { mockBluetoothAdapter.cancelDiscovery () wasNot called }

2) Tecr startBluetoothServer:

@Test
fun “startBluetoothServer emits ConnectionEstablished when connection
established” () {

val mockContext = mockk<Context> ()

every {
mockContext.checkSelfPermission (Manifest.permission.BLUETOOTH CONNECT)
returns PackageManager.PERMISSION GRANTED

val mockServerSocket = mockk<BluetoothServerSocket> ()

val mockClientSocket mockk<BluetoothSocket> ()

val mockBluetoothAdapter = mockk<BluetoothAdapter> ()

}
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every { mockBluetoothAdapter.listenUsingRfcommWithServiceRecord (any(),

any()) } returns mockServerSocket
val controller = AndroidBluetoothController (mockContext)

val flow = controller.startBluetoothServer ()
val collector = flow.test ()

collector.awaitSubscription ()
collector.assertValue (ConnectionState.ConnectionEstablished)

}

@Test
fun “startBluetoothServer emits Error when IOException occurs during
connection () {

val mockContext = mockk<Context> ()

every {

mockContext.checkSelfPermission (Manifest.permission.BLUETOOTH CONNECT)
returns PackageManager.PERMISSION GRANTED

}
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val mockServerSocket = mockk<BluetoothServerSocket> ()

val mockBluetoothAdapter = mockk<BluetoothAdapter> ()

every { mockBluetoothAdapter.listenUsingRfcommWithServiceRecord (any(),
any()) } returns mockServerSocket

every { mockServerSocket.accept() } throws IOException ()

val controller = AndroidBluetoothController (mockContext)

val flow = controller.startBluetoothServer ()
val collector = flow.test()

collector.awaitSubscription()
collector.assertValue (ConnectionState.Error (reason = "Connection was
interrupted"))

}

3) Tect connectToDevice:

@Test
fun “connectToDevice emits ConnectionEstablished when connection
successful () {

val mockContext = mockk<Context> ()

every {

mockContext.checkSelfPermission (Manifest.permission.BLUETOOTH CONNECT) }
returns PackageManager.PERMISSION GRANTED

val mockDevice = mockk<BluetoothDevice> ()

val mockSocket = mockk<BluetoothSocket> ()

val mockBluetoothAdapter = mockk<BluetoothAdapter>()

every { mockBluetoothAdapter.getRemoteDevice (any()) } returns
mockDevice

every { mockDevice.createRfcommSocketToServiceRecord(any()) } returns
mockSocket

val controller = AndroidBluetoothController

HacTtynmHuM BaXXJIMBHM KJIaCOM 3acTOCYHKY € kiac BluetoothViewModel.

1) TecTyBaHHsS OHOBJICHb cTaHy Ha ocHOBI scannedDevices i pairedDevices:

@Test
fun “state updates scannedDevices when bluetoothController emits new
devices () {

val testViewModel = createViewModel ()
val testDevices = 1istOf (BluetoothDeviceDomain ("name", "address"))

val flow = flowOf (testDevices)
val testCoroutineRule = TestCoroutineRule ()

testCoroutineRule.runBlockingTest {
// Inject a mock flow for scanned devices
testViewModel .bluetoothController.scannedDevices = flow

// Emit new devices
flow.emit (testDevices)



34

// Assert that state reflects the new devices

assertThat (testViewModel.state.value.scannedDevices) .isEqualTo (testDevices
)
}

@Test
fun “state updates pairedDevices when bluetoothController emits new
devices () {

val testViewModel = createViewModel ()

val testDevices = 1listOf (BluetoothDeviceDomain ("name", "address"))

val flow = flowOf (testDevices)
val testCoroutineRule = TestCoroutineRule ()

testCoroutineRule.runBlockingTest {
// Inject a mock flow for paired devices
testViewModel.bluetoothController.pairedDevices = flow

// Emit new devices
flow.emit (testDevices)

// Assert that state reflects the new devices

assertThat (testViewModel.state.value.pairedDevices) .isEqualTo (testDevices)
}
}

2) TecTyBaHHS OHOBJICHb CTaHY ITiIKIIOYCHHS:

@Test

fun “state updates isConnected to true on successful connection () {
val testViewModel = createViewModel ()
val testCoroutineRule = TestCoroutineRule ()

testCoroutineRule.runBlockingTest {
// Mock successful connection result
val connectionResult = mockk<Flow<ConnectionResult>> {
cokEvery { collect } throws CompletionStateException
cokEvery { onEach { it ->
it (ConnectionResult.ConnectionEstablished) } } returns Unit
}

testViewModel .deviceConnectionJob = connectionResult.listen ()

// Assert state reflects connection
assertThat (testViewModel.state.value.isConnected) .isTrue ()

@Test
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fun “state updates isConnected to false on connection error” () {
val testViewModel = createViewModel ()
val errorMessage = "Connection failed"

val testCoroutineRule = TestCoroutineRule ()

testCoroutineRule.runBlockingTest {
// Mock connection error
val connectionResult = mockk<Flow<ConnectionResult>> {
coEvery { collect } throws CompletionStateException
cokEvery { onEach { it ->
it (ConnectionResult.Error (errorMessage)) } } returns Unit

}

testViewModel .deviceConnectiondJob = connectionResult.listen()

// Assert state reflects error
assertThat (testViewModel.state.value.isConnected) .isFalse ()

assertThat (testViewModel.state.value.errorMessage) .isEqualTo (errorMessage)

}
}

3) TecTyBaHHs HAJCUJIAHHS MOBI1IOMJICHB!

@Test

fun “state updates messages on successful message sending () {
val testViewModel = createViewModel ()
val testMessage = "Test message"

val testCoroutineRule = TestCoroutineRule ()

testCoroutineRule.runBlockingTest {
val sentMessage = mockk<BluetoothMessage> ()
val mockController = mockk<BluetoothController> {
coEvery { trySendMessage (testMessage) } returns sentMessage

}
testViewModel .bluetoothController = mockController
testViewModel.sendMessage (testMessage)

// Assert state reflects sent message

assertThat (testViewModel.state.value.messages.last ()) .isEqualTo (sentMessag
e)

}

4) TectyBaHHS 0OPOOKH MTOMUIIOK:

@Test
fun “state updates errorMessage on bluetoothController error () {
val testViewModel = createViewModel ()
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val errorMessage = "Bluetooth error"
val testCoroutineRule = TestCoroutineRule ()

testCoroutineRule.runBlockingTest {
val errorFlow = flowOf (Throwable (errorMessage))
val mockController = mockk<BluetoothController> {
coEvery { errors } returns errorFlow

}
testViewModel .bluetoothController = mockController

// Trigger error emission
testCoroutineRule.advanceTimeBy (500) // Simulate error collection

// Assert state reflects error

assertThat (testViewModel.state.value.errorMessage) .isEqualTo (errorMessage)
}
}

B pe3ynbTaTi BUKOHAHHS BCIX MPUBEICHUX BUIIEC TECTIB TOMUJIOK HE BUSIBIICHO.
3.2 OyHKIiOHAJIbHE TECTYBAHHSA 3aCTOCYHKY

Januii BUI TecTyBaHHA Oyje MPOBEIEHO Ui HACTYMHOI KOHQIryparii 3 JBOX

po3noBCIOKeHNX cydacHux Android-cmaptdoHis:
— Xiaomi Redmi Note 13 (OC Android 13), «ipuctpiii A»;
— Xiaomi Redmi Note 13 Pro (OC Android 14), «npuctpiii b».

Oouasa mpuctpoi obsagnani moayiaem Bluetooth. Tlepesipka mpaie3maTHOCTI
3aCTOCYHKY Tepeadavae moyeproBe BUKOPUCTAHHS POJIeH KIIiEHTa Ta cepBepa sl 000X
IIPUCTPOIB.

Bincranp mik npuctposiMu craHoButh 10 M, curran Bluetooth mpoxomuts uepes
3 CTiHH.

BcranoBiieHHS MOOUIBHOTO 3aCTOCYHKY MPOBOJMIIOCS aBTOMAaTHYHO 3aco0aMu
Android Studio, npu 3amycKky npoexTy.

Ha mnouwarky TtecTyBaHHs mnpucTpii A o0paB pojib cepBepa, a mnpuctpii b,
BIJIOBIAHO, KIIIEHTA.

Ha 00o0x mpucTposx 3amyckaeThest po3pooiieHuii 3actocyHok «BluetoothChat».
Ha npuctpoi A Moayns 6:1t0Ty3 He OyB YBIMKHYTHH, TOMY Ha MOro €KpaHl CIOYaTKy

3’ IBJISIETHCS 3aIIUT Ha BBIMKHEHHS MOJYJIsl y 3aCTOCYHKY (puc. 3.1).
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Mpunoxexuto "BluetoothChat" Tpe6yeTtcs
BKOUNTL Bluetooth

OTKNOHUTb Paspewuntb

Pucynox 3.1 — 3anum na 68imkHeHHs O110MY3-MOOYIA Y 3ACMOCYHKY

Hami Ha 000X TNPUCTPOSIX BIIOOpaXaeTbcs TOJIOBHE BIKHO 3aCTOCYHKY, SIKE
MICTUTh CIIMUCOK CHapOBaHUX Ta CKAaHOBaHMX MpUCTpPoiB. Ta Tpu kHOmKU: «Start scan»,
«Stop scan» Ta «Start server». Ilpu mnepmiomy BHKOpUCTaHHI KOH}irypamii IBOX

HPUCTPOIB HEOOXIJHO BHKOHATU MapyBaHHS 000X mpuctpoiB 3acobamu OC Android
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yepe3 meHto Hanamrysanns. Ilicnst nporo odouaBa npuctpoi OyayTh «0aunuTW» OJUH

oxHoro y corcky «Paired devices» (puc. 3.2).

Paired Devices

Redmi Note 13

Redmi Note 8

Scanned Devices

I £

@ O] <

Pucynox 3.2 — Ipucmpin b 6awums npucmpit A y cnucky Paired devices

JHami, Ha mpucTpoi A HaTHUCKaeThbcsi KHomka «Start Servery, micis 4oro Ha

npucTtpoi b HaTtuckaeThcs Ha3Ba criapoBaHoro mpuctporo A. Ilicnms HaTHCKaHHS X
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KHOIOK Ha eKpaHax 000X TPUCTPOiB 3’sBisgeThbcs TekcT «Connecting...», 1o

CUTHAJII3Y€ PO IPoIieC 3’ €aHaHHs IpucTpoiB (puc. 3.3).

Connecting...

a2 ® 9

Pucynox 3.3 — 3’ eonanmsn cnaposanux npucmpois

[licnsa ycmimHOro 3’€AHaHHS, Ha €KpaHax 000X MPHUCTPOIB 3’SIBISETHCS BIKHO
b [V
yaty (puc. 3.4). JIns Buxomy 3 4ary (Ta nepepuBaHHs 3’ €IHAHHSI) MOXHA Y Oy/Ib-sIKUN

Yyac HATUCHYTHU KHOIIKY «X» Ou1st Hanucy «Messages» y BepxHili 4acTHHI eKpaHy.
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21:37 Bl .l & @
Messages X
Message >
i O] «

Pucynox 3.4 — Bikno uamy

Hami, Oyab-SKuil 3 MPUCTPOIB, y TaHOMY BUMAJIKY 1ie b, mounHae BBOIUTH TEKCT
nepmoro mnosigomieHHs (puc. 3.5). Ilicms dYoro HaTHCKae KHOMKY HaJCUIAHHS

npaBopyH.
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Pucynoxk 3.5 — Beeoenns mexcmy nogioomnenHs

BianpaBuuk (mpuctpiii b) 6aunTh Ha ekpaHi cBo€ mMmoBimOMJCHHS. J[0 TekcTy

JIOMAETHCS Ha3Ba (1M ’s1) MOTo MPUCTPOIO Ta Yac HajacwiIaHHs (puc. 3.6).
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Messages X
Redmi Note 13 Pro
2024:0519 18:37:38
MpusiT!
Message >
E O, <

Pucynox 3.6 — Bioobpasicenus 61acno2o 8ionpasieHo2o no8iooMieHH s

Hami, npucTpiii A oTpuMye€ 1€ MOBIIOMJIEHHSI Ha HaJCUiIa€e BIAMOBIAbL (puc. 3.7).
BrnacHi moBiJOMJIGHHS MarOTh Y€pPBOHUI (POH, a MOBIIOMJICHHS 3 APYTOT0 MPHUCTPOIO —

OBTUH. Takoxk, TOCTP1 KyTH MOBIAOMJIEHB CITIBOECITHUKIB MAIOTh Pi3HY MO3HIIIIO.
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* atll Ll oA Gz

Messages X

Redmi Note 13

2024-05-19 18:38:14

Bitaro! Ak Te6e 3BaTN?

Message >

B ® 4

Pucynok 3.7 — Haoxo0oicenHsi no8i0oMIeHHA-810N08I0L

ChinkyBaHHS y 4aTi TPOJOBXKYETHCA, €KpaH TOBHICTIO 3alOBHIOETHCS

MOBITOMJICHHSIMH (puc. 3.8).
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B il il & G

Messages X

Redmi Note 13
2024-0519 18:39:20

€BreH. MpMEMHO NO3HaNOMUTUCS.

Redmi Note 13
2024-0519 18:40:35

B3zarani-to A CTo0 B KOpuaopi)

Redmi Note 13
2024-05-19 18:41:09

Konu 3akiHYnTbCA TBOE 3aHATTA?

Redmi Note 13
20240519 18:42:37

Tak, 3BMYaiHo. Yekato!

Message >

L ® <

Pucynox 3.8 — I[Ipoooesicenns cninkysamnmus

IIpu 3pocraHHl uMclia TOBIIOMIICHb, Yy BIKHI 4YaTy TMpaIlO€ BEPTUKAILHE

npokpyuyBants (scrolling), sik ne BumHO 3 puc. 3.9.
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R all .all & @

Messages X

Redmi Note 13
20240519 18:42:39

Bitato! Ak Tebe 3BaTU?

Redmi Note 13
20240519 18:39:20

€BreH. [NpeMHO NO3HaNOMUTUCS.

Redmi Note 13
20240519 18:40:35

Baarani-To s cTol B KOpuUAopi)

Redmi Note 13
20240519 18:41:09

Konu 3akiH4MTbCS TBOE 3aHATTA?

Message >

2 ® 4

Pucynox 3.9 — Bepmukanvhe npoxpyuyeauHs y 6ikHi uamy

[Ipn HaTuckaHHi Ha OyIp-KOMY MPHCTPOi KHONKU «X» BiAOYBa€eThC
PO3pUBaHHS 3’€THAHHS, 3BUIBHEHHS PECypCiB Ta MOBEPHEHHS Ha MOYATKOBUH eKpaH

3aCTOCYHKY Ha 000X mpucTposix (puc. 3.10).
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* atll Ll

Paired Devices
Redmi Note 13

Redmi Note 8

Scanned Devices

@ O] 4

Pucynox 3.10 — I[losepuenHs Ha nouamko8ull eKpau nicjis 3aKpumms 8IKHA 4amy

[Ticns 3aBepileHHs CHIJIKYBaHHS, TPUCTPOI MIHSAIOTHCS POJISIMHU, Ta MTOBTOPIOIOTH
OTHMCAaH1 BUIIIE KPOKH.

3a pe3ynbraramMu (YHKI[IOHAJILHOTO TECTYBAHHS [UIsl JaHOI KOHQIryparii
MPUCTPOIB 3aCTOCYHOK II0Ka3aB CBOIO TOBHY TMpale3/aTHICTh Ta BIAMOBIIHICT

BHUMOT'aM.
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3.3 BucHoBKH 10 po3aiay 3

VY po3auii mpoBeneHO MoIyJbHE Ta (DYHKIIIOHAJIbHE TECTYBaHHS PO3POOJICHOTO
MOOLTEHOTO 3aCTOCYHKY.

Onucanuii BUTIAL iHTEpdENcy 3aCTOCYHKY Ha KOKHOMY eTari (PyHKI[IOHAJIbHOTO
TECTyBaHHSI.

Bci Tectm BuMSBWMIM Tpale3NaTHICTh 3aCTOCYHKY Ta BIAMOBIAHICTH [0

chopMyJIbOBAaHUX y pO31Ii 1 BUMOT.
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BUCHOBKH

VY xBamidikarniiiaiii podoTi bakanaBpa 3ailicHeHO po3poOKy MobisHOr0 Android-
3aCTOCYHKY Ha MOBI nporpamyBanHs Kotlin 3 nekiapaTMBHUM MiX0I0M J0 CTBOPEHHSI
KOpHCTYyBaIbKoro inTepdericy 3acobamu Jetpack Compose.

[1ix yac BukoHaHHS poOOTH Oy BUKOHAHI BC1 MOCTaBJICHI 3aBAAHHS, a CaMe:

— aHaJji3 npeaMeTHoi 061acTi Ta BUOip 3ac001B pO3pOOKH;

— TPOEKTYBaHHS MOOIIHHOTO 3aCTOCYHKY;

— po3poOka MOOUIBHOTO 3aCTOCYHKY;

— TECTYBaHHS PO3pPOOJIEHOr0 3aCTOCYHKY.

Bukonanwmii aHaiiz HasBHUX y G0O0Ogle-mapkeTi aHajoriB sl MPeIMETHOT 001acTi
«moOinpami Bluetooth-yar ams mmardopmu Android». ChopmynboBaHi BUMOTH 0
TaKkoro MOOUIBHOTO 3acTocyHKy. OOrpyHToBaHo BuUOIp miatrdpopMu Ta 3aco0iB
PO3pOOKH, cepe IKUX:

— HaTHBHE cepenoBuiie po3pooku Android-zactocynkis Android Studio;

— cydacHa MoBa nporpamyBanHs Kotlin, mo Busznana Google sk ocHoBHa st
MOO1UIBHOT PO3POOKY;

— JekiapaTuBHUE miaxig g0 crBopeHHs Ul, 3 Bukopucranusm Composable-
GyHKITIH.

V 3acTocyHKy BHKOpHcTaHa TuroBa s Bluetooth apxitextypa Client-Server.

VY xozi MoJieNtoBaHHs 00paHo akTyanbHi s Android-3acTocyHKIB apXiTeKTypHi
mrabiorn MVVM ta Dependency Injection. Onucano TpUpiBHEBY CTPYKTYPY IPOEKTY,
MpU3HAYCHHS Ta (YHKIIIOHANT HOTo CKIQJOBHX, IJIs 4Yoro mnpuBenaeHa Huzka UML-
Jiiarpam.

[Ticnst po3poOKM 3aCTOCYHKY OyJIO BUKOHAHO MOTO MOAYJIbHE Ta (DYHKIIIOHAJIbHE
TECTYBaHHS, B XOJl SKOTO IMOKa3aHO MOBHHUH IUKJI CTaHIB iHTepdelcy KopucTyBaya.
Pe3ynbraTy TecTyBaHHS MOKa3aliM MOBHY Mpale3JaTHICTh PO3pO0IEHOr0 MOOLIEHOTO

3aCTOCYHKY BIIOBITHO 10 CPOPMYITHOBAHHX BUMOT.
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[Tomanpmmii pO3BUTOK MPOEKTY IO3BOJUTH pealli3yBaTd OiNbIIE I[iKaBUX Ta
KOPHCHUX JJII KOPUCTYBauiB (PYHKIIIOHAJBPHUX MOXIIMBOCTEH Ta OCOOIUBOCTEH
iHTEepdeiicy, IK-OT:

— 30epekeHHs ICTOpiil YaTiB y JIOKaIbHi# 0a3i qanux SQLIte;

—  MOXJIUBICTh CTBOPEHHS KOPUCTYBAIIbKUX MPODLIIiB;

— aBTeHTHU(IKAILlls Ta aBTOPU3ALlisl PI3HUX KOPUCTYBAUiB;

—  YJIOCKOHaJICHHS 1HTep(deiicy;

— poboTa 3acTOCyHKY Yy (hOHI;

— 3BYKOBHWI CHUTHAJ TP OTPUMAaHHI MOBiJOMJICHHS;

— mnyoOuikamis y mapkeTi Google Play.

3a pesyapTaramMy NTPOBEACHOTO y poOOTI aHam3y, Takui (yHKuioHan Oyje

CIIPOMOZKHUM BUBCCTH 3aCTOCYHOK Ha IICPIIC MiCIIG CCpCa HAABHUX aHaJIOT1B.
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AndroidBluetoothController.kt

package com.vkr.bluetoothchat.data.chat

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

android.Manifest

android.annotation.SuppressLint
android.bluetooth.BluetoothAdapter
android.bluetooth.BluetoothDevice
android.bluetooth.BluetoothManager
android.bluetooth.BluetoothServerSocket
android.bluetooth.BluetoothSocket
android.content.Context

android.content.IntentFilter
android.content.pm.PackageManager
com.vkr.bluetoothchat.domain.chat.BluetoothController
com.vkr.bluetoothchat.domain.chat.BluetoothDeviceDomain
com.vkr.bluetoothchat.domain.chat.BluetoothMessage
com.vkr.bluetoothchat.domain.chat.ConnectionResult
kotlinx.coroutines.CoroutineScope
kotlinx.coroutines.Dispatchers
kotlinx.coroutines.flow.*

kotlinx.coroutines.launch

java.io.IOException

java.util.*

@SuppressLint ("MissingPermission")
class AndroidBluetoothController (
private val context: Context
) : BluetoothController {
private val bluetoothManager by lazy {

}

context.getSystemService (BluetoothManager: :class.java)

private val bluetoothAdapter by lazy {

}

bluetoothManager?.adapter

private var dataTransferService: BluetoothDataTransferService? = null
private val isConnected = MutableStateFlow (false)
override val isConnected: StateFlow<Boolean>

get () = isConnected.asStateFlow ()

private val scannedDevices =
MutableStateFlow<List<BluetoothDeviceDomain>> (emptyList ())
override val scannedDevices: StateFlow<List<BluetoothDeviceDomain>>

get () = scannedDevices.asStateFlow ()

private val pairedDevices =
MutableStateFlow<List<BluetoothDeviceDomain>> (emptyList ())
override val pairedDevices: StateFlow<List<BluetoothDeviceDomain>>

get () = pairedDevices.asStateFlow ()

private val errors = MutableSharedFlow<String> ()
override val errors: SharedFlow<String>

get () = errors.asSharedFlow ()

o1
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FoundDeviceReceiver { device ->

private val foundDeviceReceiver
_scannedDevices.update { devices ->
device.toBluetoothDeviceDomain ()
devices else devices + newDevice

val newDevice =
if (newDevice in devices)

BluetoothStateReceiver { isConnected,

}
}
private val bluetoothStateReceiver
== true) {

bluetoothDevice ->
if (bluetoothAdapter?.bondedDevices?.contains (bluetoothDevice)
__isConnected.update { isConnected }

} else {
CoroutineScope (Dispatchers.IO) .launch {
_errors.emit ("Can't connect to a non-paired device.")

}

}
}
private var currentServerSocket: BluetoothServerSocket? = null
private var currentClientSocket: BluetoothSocket? = null
init {
updatePairedDevices ()
context.registerReceiver (

bluetoothStateReceiver,

IntentFilter () .apply {

addAction (BluetoothAdapter .ACTION CONNECTION STATE CHANGED)

addAction (BluetoothDevice .ACTION ACL CONNECTED)
addAction (BluetoothDevice .ACTION ACL DISCONNECTED)

1
override fun startDiscovery() {
if (!hasPermission (Manifest.permission.BLUETOOTH SCAN)) ({

return
}
context.registerReceiver (

foundDeviceReceiver,
IntentFilter (BluetoothDevice.ACTION FOUND)

)

updatePairedDevices ()
bluetoothAdapter?.startDiscovery ()
}

override fun stopDiscovery () {
if (!hasPermission (Manifest.permission.BLUETOOTH SCAN)) ({

return

}
bluetoothAdapter?.cancelDiscovery ()

}
Flow<ConnectionResult> {

override fun startBluetoothServer () :

return flow {
if (!hasPermission (Manifest.permission.BLUETOOTH CONNECT)) {
throw SecurityException ("No BLUETOOTH CONNECT permission'")

}

currentServerSocket =
bluetoothAdapter?.listenUsingRfcommWithServiceRecord (

"chat service",
UUID. fromString (SERVICE UUID)

)
var shouldLoop = true

while (shouldLoop) {
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currentClientSocket = try {
currentServerSocket?.accept ()
} catch(e: IOException) {
shouldLoop = false
null

}

emit (ConnectionResult.ConnectionEstablished)
currentClientSocket?.let {
currentServerSocket?.close ()
val service = BluetoothDataTransferService (it)
dataTransferService = service

emitAll (
service
.listenForIncomingMessages ()
.map {

ConnectionResult.TransferSucceeded (it)

}

}
} .onCompletion {
closeConnection ()
} . £f1lowOn (Dispatchers.IO)
}

override fun connectToDevice (device: BluetoothDeviceDomain) :

Flow<ConnectionResult> {

return flow {
if (!hasPermission (Manifest.permission.BLUETOOTH CONNECT)) {

throw SecurityException ("No BLUETOOTH CONNECT permission")
}
currentClientSocket = bluetoothAdapter
?.getRemoteDevice (device.address)
?.createRfcommSocketToServiceRecord (
UUID. fromString (SERVICE UUID)
)
stopDiscovery ()
currentClientSocket?.let { socket ->
try {
socket.connect ()
emit (ConnectionResult.ConnectionEstablished)
BluetoothDataTransferService (socket) .also {
dataTransferService = it
emitAll (
it.listenForIncomingMessages ()
.map { ConnectionResult.TransferSucceeded(it) }

}
} catch(e: IOException) {
socket.close ()
currentClientSocket = null
emit (ConnectionResult.Error ("Connection was interrupted"))

}
} .onCompletion {
closeConnection ()
}.flowOn (Dispatchers.IO)
}

override suspend fun trySendMessage (message: String): BluetoothMessage? {



}

if (!hasPermission (Manifest.permission.BLUETOOTH CONNECT)) {
return null

}

if (dataTransferService == null) {
return null

}

val bluetoothMessage = BluetoothMessage (
message = message,
senderName = bluetoothAdapter?.name ?: "Unknown name",
isFromLocalUser = true

)

dataTransferService?.sendMessage (bluetoothMessage.toByteArray () )

return bluetoothMessage

override fun closeConnection() {
currentClientSocket?.close ()
currentServerSocket?.close ()
currentClientSocket = null
currentServerSocket = null

}

override fun release() {

context.unregisterReceiver (foundDeviceReceiver)
context.unregisterReceiver (bluetoothStateReceiver)
closeConnection ()

}

private fun updatePairedDevices () {
if (!hasPermission (Manifest.permission.BLUETOOTH CONNECT)) {
return

}

}

bluetoothAdapter
?.bondedDevices
?.map { it.toBluetoothDeviceDomain () }
?.also { devices ->

}

_pairedDevices.update { devices }

private fun hasPermission (permission: String): Boolean {

return

context.checkSelfPermission (permission) ==

PackageManager.PERMISSION GRANTED

}

companion object {
const val SERVICE UUID = "27b7dlda-08c7-4505-a6d1-2459987e5e2d"

}

BluetoothDataTransferService.kt

package com.vkr.bluetoothchat.data.chat

import
import
import
import
import
import
import
import

android.
com.vkr.
com.vkr.
kotlinx.
kotlinx.
kotlinx.
kotlinx.
kotlinx.

bluetooth.BluetoothSocket
bluetoothchat.domain.chat.BluetoothMessage
bluetoothchat.domain.chat.TransferFailedException
coroutines.Dispatchers

coroutines.flow.Flow

coroutines.flow.flow

coroutines.flow.flowOn

coroutines.withContext

54
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import java.io.IOException

class BluetoothDataTransferService (
private val socket: BluetoothSocket
) |
fun listenForIncomingMessages (): Flow<BluetoothMessage> {
return flow {

if (!socket.isConnected) {
return@flow

}

val buffer = ByteArray(1024)

while (true) {
val byteCount = try {

socket.inputStream. read (buffer)
} catch(e: IOException) {
throw TransferFailedException ()
}
emit (
buffer.decodeToString (
endIndex = byteCount
) . toBluetoothMessage (
isFromLocalUser = false
)
)
}
} . flowOn (Dispatchers.IO)
}
suspend fun sendMessage (bytes: ByteArray): Boolean ({
return withContext (Dispatchers.IO) {

try {
socket.outputStream.write (bytes)

} catch(e: IOException) ({
e.printStackTrace ()
return@withContext false

}

true

BluetoothDeviceMapper .kt
package com.vkr.bluetoothchat.data.chat

import android.annotation.SuppressLint
import android.bluetooth.BluetoothDevice
import com.vkr.bluetoothchat.domain.chat.BluetoothDeviceDomain

@SuppressLint ("MissingPermission")
fun BluetoothDevice.toBluetoothDeviceDomain () : BluetoothDeviceDomain {
return BluetoothDeviceDomain (
name = name,
address = address
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BluetoothMessageMapper .kt

package com.vkr.bluetoothchat.data.chat

import com.vkr.bluetoothchat.domain.chat.BluetoothMessage

fun String.toBluetoothMessage (isFromLocalUser: Boolean): BluetoothMessage {
val name = substringBeforelast ("#")
val message = substringAfter ("#")
return BluetoothMessage (

message = message,
senderName = name,
isFromLocalUser = isFromLocalUser

fun BluetoothMessage.toByteArray(): ByteArray {
return "S$senderName#Smessage".encodeToByteArray ()

BluetoothStateReceiver.kt

package com.vkr.bluetoothchat.data.chat

import
import
import
import
import

android.bluetooth.BluetoothDevice
android.content.BroadcastReceiver
android.content.Context
android.content.Intent
android.os.Build

class BluetoothStateReceiver (

private val onStateChanged: (isConnected: Boolean, BluetoothDevice) -> Unit
) : BroadcastReceiver () {

override fun onReceive (context: Context?, intent: Intent?) {

val device = if (Build.VERSION.SDK INT >= Build.VERSION CODES.TIRAMISU) {
intent?.getParcelableExtra (
BluetoothDevice.EXTRA DEVICE,
BluetoothDevice: :class.java
)
} else {
intent?.getParcelableExtra (BluetoothDevice.EXTRA DEVICE)
}
when (intent?.action) {
BluetoothDevice.ACTION ACL CONNECTED -> {
onStateChanged (true, device ?: return)
}
BluetoothDevice.ACTION ACL DISCONNECTED -> {
onStateChanged (false, device ?: return)

}

FoundDeviceReceiver.kt

package com.vkr.bluetoothchat.data.chat
import android.bluetooth.BluetoothDevice
import android.content.BroadcastReceiver



import android.content.Context
import android.content.Intent
import android.os.Build
class FoundDeviceReceiver (
private val onDeviceFound: (BluetoothDevice) -> Unit
) : BroadcastReceiver () {

override fun onReceive (context: Context?, intent: Intent?) {
when (intent?.action) {
BluetoothDevice.ACTION FOUND -> {
val device = if (Build.VERSION.SDK_INT >=
Build.VERSION_CODES.TIRAMISU) {
intent.getParcelableExtra (
BluetoothDevice.EXTRA DEVICE,
BluetoothDevice::class.java
)
} else {
intent.getParcelableExtra (BluetoothDevice.EXTRA DEVICE)
}

device?.let (onDeviceFound)

AppModule.kt

package com.vkr.bluetoothchat.di

import android.content.Context

import com.vkr.bluetoothchat.data.chat.AndroidBluetoothController
import com.vkr.bluetoothchat.domain.chat.BluetoothController
import dagger.Module

import dagger.Provides

import dagger.hilt.Installln

import dagger.hilt.android.qualifiers.ApplicationContext

import dagger.hilt.components.SingletonComponent

import javax.inject.Singleton

@Module
@InstallIn(SingletonComponent::class)
object AppModule {

@Provides

@Singleton

fun provideBluetoothController (@ApplicationContext context: Context) :
BluetoothController {

return AndroidBluetoothController (context)

BluetoothController.kt

package com.vkr.bluetoothchat.domain.chat
import kotlinx.coroutines.flow.Flow
import kotlinx.coroutines.flow.SharedFlow
import kotlinx.coroutines.flow.StateFlow
interface BluetoothController {
val isConnected: StateFlow<Boolean>
val scannedDevices: StateFlow<List<BluetoothDevice>>
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pairedDevices: StateFlow<List<BluetoothDevice>>

val errors: SharedFlow<String>

fun startDiscovery ()

fun stopDiscovery ()

fun startBluetoothServer (): Flow<ConnectionResult>

fun connectToDevice (device: BluetoothDevice) : Flow<ConnectionResult>

suspend fun trySendMessage (message: String): BluetoothMessage?
fun closeConnection ()
fun release()

BluetoothDevice.kt

package com.vkr.bluetoothchat.domain.chat

typealias BluetoothDeviceDomain = BluetoothDevice

data class BluetoothDevice (

val name:
val address: String

String?,

BluetoothMessage .kt

package com.vkr.bluetoothchat.domain.chat

data class BluetoothMessage (

val message: String,

val senderName: String,

val isFromLocalUser:

Boolean

ConnectionResult.kt

package com.vkr.bluetoothchat.domain.chat

sealed interface ConnectionResult {
object ConnectionEstablished: ConnectionResult
data class TransferSucceeded(val message: BluetoothMessage): ConnectionResult
data class Error(val message: String): ConnectionResult

TransferFailedException.kt

package com.vkr.bluetoothchat.domain.chat
import java.io.IOException
class TransferFailedException: IOException ("Reading incoming data failed")

ChatMessage.kt

package com.vkr.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.

import
import
import
import
import
import
import

bluetoothchat.presentation.components

compose.
compose.
compose.
compose.
compose.
compose.
compose.

foundation.background
foundation.layout.Column
foundation.layout.padding
foundation.layout.widthIn
foundation. shape.RoundedCornerShape
material.Text

runtime.Composable



import
import
import
import
import
import
import
import
import
import

androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
com.vkr.bluetoothchat.
com.vkr.bluetoothchat.
com.vkr.bluetoothchat.
com.vkr.bluetoothchat.

@Composable

fun ChatMessage (

compose.
compose.
compose.
compose.
compose.
compose.

ui

ui

ui.
ui.

.Modifie
ui.
.graphics.Color
ui.

draw.cl

r
ip

tooling.preview.Preview

unit.dp
unit.sp

message: BluetoothMessage,

domain.chat.BluetoothMessage
ui.theme.BluetoothChatTheme

ui.theme.0OldRose
ui.theme.Vanilla

(message.isFromLocalUser) 15.dp else 0.dp,

15.dp,

(message.isFromLocalUser) O0.dp else 15.dp

modifier: Modifier = Modifier
) |
Column (
modifier = modifier
.clip(
RoundedCornerShape (
topStart = if
topEnd = 15.dp,
bottomStart =
bottomEnd = if
)
)
.background (

}

)

.padding (16.dp)

Text (

if (message.isFromLocalUser)

text = message.senderName,
fontSize = 10.sp,
color = Color.Black

)
Text (

text = message.message,
color = Color.Black,
modifier =

@Preview
@Composable
fun ChatMessagePreview () {
BluetoothChatTheme {
ChatMessage (
message = BluetoothMessage (

message = "Hello World!",

Modifier.widthIn (max

senderName = "Pixel 6",
isFromLocalUser =

false

OldRose else Vanilla

250.dp)
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@file:OptIn (ExperimentalComposeUiApi: :class)

package com.vkr.

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.
androidx.

bluetoothchat.presentation.components

compose.
compose.
compose.
.material.

compose

compose.
compose.
compose.
.material.

compose

compose.
.material.

compose

compose.
.runtime.mutableStateOf

compose

conmpose.
conmpose.
conmpose.
conmpose.
conmpose.
conmpose.

foundation.layout.*
foundation.lazy.LazyColumn
foundation.lazy.items

material.
material.
material.

material.

Icon

IconButton

Text

TextField
icons.Icons
icons.filled.Close
icons.filled.Send

runtime.Composable

runtime.saveable.rememberSaveable

ui.
ui.
ui
ui.
ui.

Alignment

ExperimentalComposeUiApi

.Modifier
platform.LocalSoftwareKeyboardController
unit.dp

com.vkr.bluetoothchat.presentation.BluetoothUiState

@Composable
fun ChatScreen (
state: BluetoothUiState,

onDisconnect:
onSendMessage:

val message
mutableStateOf ("")

}

val keyboardController =

0 ->

(String)

Unit,

Column (
modifier = Modifier
.fillMaxSize ()
)
Row (
modifier = Modifier
.fillMaxWidth ()
.padding (16.dp),
verticalAlignment =
) A
Text (

)

-> Unit

rememberSaveable {

LocalSoftwareKeyboardController.current

Alignment.CenterVertically

text = "Messages",
modifier = Modifier.weight (1f)

IconButton (onClick = onDisconnect) {

}

Icon (

imageVector

Icons.Default.Close,

contentDescription = "Disconnect"

LazyColumn (



Alignment.Start

modifier = Modifier
.fillMaxWidth ()

.weight (1f),
contentPadding =

PaddingValues (16.dp),

verticalArrangement = Arrangement.spacedBy (16.dp)

items (state.messages) { message ->

}

Column (

modifier = Modifier.fillMaxWidth ()

) A

ChatMessage (

message = messadge,
modifier = Modifier
.align(
if (message.isFromLocalUser) Alignment.End else

)

Row (
modifier = Modifier
.fillMaxwWidth ()
.padding (16.dp),
verticalAlignment = Alignment.CenterVertically
) |
TextField (
value = message.value,
onValueChange = { message.value = it },
modifier = Modifier.weight(1f),
placeholder = {
Text (text = "Message")

)

}

IconButton (onClick = {
onSendMessage (message.value)

)

{

message
keyboar

Icon (
ima
con

DeviceScreen.kt

package com.vkr.

import
import
import
import
import

androidx.
androidx.
androidx.
androidx.
androidx.

bluetoo

compose.
compose.
compose.
compose.
compose.

.value = ""
dController?.hide ()

geVector = Icons.Default.Send,
tentDescription = "Send message"

thchat.presentation.components

foundation.clickable
foundation.layout.*
foundation.lazy.LazyColumn
foundation.lazy.items
material.Button

61



import
import
import
import
import
import
import
import

androidx.compose.material.Text
androidx.compose.runtime.Composable
androidx.compose.ui.Modifier
androidx.compose.ui.text.font.FontWeight
androidx.compose.ui.unit.dp
androidx.compose.ui.unit.sp
com.vkr.bluetoothchat.domain.chat.BluetoothDevice
com.vkr.bluetoothchat.presentation.BluetoothUiState

@Composable
fun DeviceScreen (
state: BluetoothUiState,

onStartScan: () -> Unit,
onStopScan: () —-> Unit,
onStartServer: () -> Unit,

onDeviceClick: (BluetoothDevice) -> Unit

Column (

modifier = Modifier
.fillMaxSize ()

BluetoothDevicelList (
pairedDevices = state.pairedDevices,
scannedDevices = state.scannedDevices,
onClick = onDeviceClick,
modifier = Modifier
.fillMaxWidth ()
.weight (1f)

Row (
modifier = Modifier.fillMaxWidth(),
horizontalArrangement = Arrangement.SpaceAround

Button (onClick = onStartScan) {
Text (text = "Start scan")

}

Button (onClick = onStopScan) {
Text (text = "Stop scan")

}

Button (onClick = onStartServer) {
Text (text = "Start server")

@Composable

fun BluetoothDevicelist (
pairedDevices: List<BluetoothDevice>,
scannedDevices: List<BluetoothDevice>,
onClick: (BluetoothDevice) -> Unit,
modifier: Modifier = Modifier

LazyColumn (

)

modifier = modifier

item {
Text (
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text = "Paired Devices",
fontWeight = FontWeight.Bold,
fontSize = 24.sp,

modifier Modifier.padding (16.dp)

)
}

items (pairedDevices) { device ->

Text (
text = device.name ?: " (No name)",
modifier = Modifier
.fillMaxWidth ()
.clickable { onClick(device) }
.padding (16.dp)
)
}
item {
Text (
text = "Scanned Devices",

fontWeight = FontWeight.Bold,
fontSize = 24.sp,
modifier = Modifier.padding(16.dp)
)
}

items (scannedDevices) { device ->
Text (
text = device.name ?: " (No name)",
modifier = Modifier
.fillMaxWidth ()
.clickable { onClick(device) }
.padding (16.dp)

BluetoothUiState.kt
package com.vkr.bluetoothchat.presentation

import com.vkr.bluetoothchat.domain.chat.BluetoothDevice
import com.vkr.bluetoothchat.domain.chat.BluetoothMessage

data class BluetoothUiState (
val scannedDevices: List<BluetoothDevice> = emptyList(),
val pairedDevices: List<BluetoothDevice> = emptyList(),
val isConnected: Boolean = false,
val isConnecting: Boolean = false,
val errorMessage: String? = null,
val messages: List<BluetoothMessage> = emptyList ()

BluetoothViewModel .kt
package com.vkr.bluetoothchat.presentation
import androidx.lifecycle.ViewModel

import androidx.lifecycle.viewModelScope
import com.vkr.bluetoothchat.domain.chat.BluetoothController



import
import
import
import
import
import
import

@HiltVi
class B
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com.vkr.bluetoothchat.domain.chat.BluetoothDeviceDomain
com.vkr.bluetoothchat.domain.chat.ConnectionResult
dagger.hilt.android.lifecycle.HiltViewModel
kotlinx.coroutines.Job

kotlinx.coroutines.flow.*

kotlinx.coroutines.launch

javax.inject.Inject

ewModel
luetoothViewModel @Inject constructor (

private val bluetoothController: BluetoothController
) : ViewModel () {

private val state = MutableStateFlow (BluetoothUiState())

val

) |

}.s

state = combine (
bluetoothController.scannedDevices,
bluetoothController.pairedDevices,
_state
scannedDevices, pairedDevices, state ->
state.copy (
scannedDevices = scannedDevices,
pairedDevices = pairedDevices,
messages = if (state.isConnected) state.messages else emptyList ()
)
tateln (viewModelScope, SharingStarted.WhileSubscribed(5000), state.value)

private var deviceConnectionJob: Job? = null

ini

fun

fun

fun

fun

t

bluetoothController.isConnected.onEach { isConnected ->
_state.update { it.copy(isConnected = isConnected) }

}.launchIn (viewModelScope)

bluetoothController.errors.onEach { error ->
_state.update { it.copy(

errorMessage = error

)}

} .launchIn (viewModel Scope)

connectToDevice (device: BluetoothDeviceDomain) {
_state.update { it.copy(isConnecting = true) }
deviceConnectiondJob = bluetoothController
.connectToDevice (device)
.listen()

disconnectFromDevice () {

deviceConnectionJob?.cancel ()

bluetoothController.closeConnection ()

_state.update { it.copy(
isConnecting = false,
isConnected = false

)}

waitForIncomingConnections () {
_state.update { it.copy(isConnecting = true) }
deviceConnectionJob = bluetoothController
.startBluetoothServer ()
.listen()

sendMessage (message: String) {
viewModelScope.launch {
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val bluetoothMessage = bluetoothController.trySendMessage (message)

if (bluetoothMessage != null) {
_state.update { it.copy (
messages = it.messages + bluetoothMessage

)}

}
}

fun startScan () {
bluetoothController.startDiscovery ()

}
fun stopScan() {
bluetoothController.stopDiscovery ()

}

private fun Flow<ConnectionResult>.listen(): Job {
return onEach { result ->

when (result) {
ConnectionResult.ConnectionEstablished -> {

_state.update { it.copy(
isConnected = true,
isConnecting = false,
errorMessage = null

)}

}

is ConnectionResult.TransferSucceeded -> {
_state.update { it.copy(
messages = it.messages + result.message

)}

is ConnectionResult.Error -> {
_state.update { it.copy(
isConnected = false,
isConnecting = false,
errorMessage = result.message

)}

}

.catch { throwable ->
bluetoothController.closeConnection ()
_state.update { it.copy(

isConnected = false,
isConnecting = false,
)}
}
.launchIn (viewModelScope)
}
override fun onCleared() {
super.onCleared ()
bluetoothController.release ()

}
MainActivity.kt
package com.vkr.bluetoothchat.presentation

import android.Manifest
import android.bluetooth.BluetoothAdapter



import android.bluetooth.BluetoothManager
import android.content.Intent
import android.os.Build
import android.os.Bundle
import android.widget.Toast
import androidx.activity.ComponentActivity
import androidx.activity.compose.setContent
import androidx.activity.result.contract.ActivityResultContracts
import androidx.compose.foundation.layout.Arrangement
import androidx.compose.foundation.layout.Column
import androidx.compose.foundation.layout.fillMaxSize
import androidx.compose.material.CircularProgressIndicator
import androidx.compose.material.MaterialTheme
import androidx.compose.material.Surface
import androidx.compose.material.Text
import androidx.compose.runtime.LaunchedEffect
import androidx.compose.runtime.collectAsState
import androidx.compose.runtime.getValue
import androidx.compose.ui.Alignment
import androidx.compose.ui.Modifier
import androidx.hilt.navigation.compose.hiltViewModel
import com.vkr.bluetoothchat.presentation.components.ChatScreen
import com.vkr.bluetoothchat.presentation.components.DeviceScreen
import com.vkr.bluetoothchat.ui.theme.BluetoothChatTheme
import dagger.hilt.android.AndroidEntryPoint
@AndroidEntryPoint
class MainActivity : ComponentActivity() {
private val bluetoothManager by lazy {
applicationContext.getSystemService (BluetoothManager: :class.java)
}
private val bluetoothAdapter by lazy {
bluetoothManager?.adapter
}
private val isBluetoothEnabled: Boolean
get () = bluetoothAdapter?.iskEnabled == true
override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)
val enableBluetoothLauncher = registerForActivityResult (
ActivityResultContracts.StartActivityForResult ()
) { /* Not needed */ }
val permissionLauncher = registerForActivityResult (
ActivityResultContracts.RequestMultiplePermissions ()
) { perms ->
val canEnableBluetooth = if (Build.VERSION.SDK INT >=
Build.VERSION CODES.S) {
perms [Manifest.permission.BLUETOOTH CONNECT] == true
} else true
if (canEnableBluetooth && !isBluetoothEnabled) {
enableBluetoothLauncher.launch (
Intent (BluetoothAdapter .ACTION REQUEST ENABLE)

}
if (Build.VERSION.SDK INT >= Build.VERSION CODES.S) {
permissionLauncher. launch (
arrayOf (
Manifest.permission.BLUETOOTH SCAN,
Manifest.permission.BLUETOOTH CONNECT,
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}
setContent {
BluetoothChatTheme ({
val viewModel = hiltViewModel<BluetoothViewModel> ()
val state by viewModel.state.collectAsState()
LaunchedEffect (keyl = state.errorMessage) {
state.errorMessage?.let { message —->
Toast .makeText (
applicationContext,
message,
Toast.LENGTH LONG
) .show ()

}
LaunchedEffect (keyl = state.isConnected) {
if (state.isConnected) {
Toast .makeText (
applicationContext,
"You're connected!",
Toast.LENGTH LONG
) .show ()

}

Surface (
color = MaterialTheme.colors.background
) A
when {
state.isConnecting -> {
Column (
modifier = Modifier.fillMaxSize(),
horizontalAlignment =
Alignment.CenterHorizontally,
verticalArrangement = Arrangement.Center
) |
CircularProgressIndicator ()
Text (text = "Connecting...")

}
state.isConnected -> {
ChatScreen (
state = state,
onDisconnect = viewModel: :disconnectFromDevice,
onSendMessage = viewModel: :sendMessage

}
else > {
DeviceScreen (
state = state,
onStartScan = viewModel::startScan,
onStopScan = viewModel: :stopScan,
onDeviceClick = viewModel: :connectToDevice,
onStartServer =
viewModel: :waitForIncomingConnections
)
}



BluetoothApp.kt
package com.vkr.bluetoothchat

import android.app.Application

import dagger.hilt.android.HiltAndroidApp
@HiltAndroidApp

class BluetoothApp: Application()

strings.xml

<resources>
<string name="app name">BluetoothChat</string>
</resources>

AndroidManifest.xml

<?xml version="1.0" encoding="utf-8"7?7>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools">
<uses-permission android:name="android.permission.BLUETOOTH"
android:maxSdkVersion="30" />
<uses-permission android:name="android.permission.BLUETOOTH CONNECT" />
<uses-permission android:name="android.permission.BLUETOOTH SCAN"
android:usesPermissionFlags="neverForLocation" />
<uses-feature android:name="android.hardware.bluetooth" />
<application
android:name=".BluetoothApp"
android:allowBackup="true"
android:dataExtractionRules="@xml/data extraction rules"
android: fullBackupContent="@xml/backup rules"
android:icon="@mipmap/ic_launcher"
android:label="@string/app name"
android:supportsRtl="true"
android:theme="@style/Theme.BluetoothChat"
tools:targetApi="31">
<activity
android:name=".presentation.MainActivity"
android:exported="true"
android:label="@string/app name"
android:theme="@style/Theme.BluetoothChat">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>
</manifest>
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