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Co3nanne Android-npusio:kenue Ha 0a3ze Architecture Components

[{emu paGoTHI:
1. Paccmotpets Habop kommoneHTOB Architecture Components,

MOHSTh, KaK OHU B3aUMOJICHCTBYIOT APYT C APYTOM.
2. Hayuutbcs co3maBath Android-mpuiokeHne Ha —0ase

Architecture Components.

OO0mue ceenennst 00 Android Architecture Components

Android Architecture Components — 3To Habop OMONIMOTEK U KOMIIOHEHTOB,
MOMOTralIux pa3zpadaTteiBaTh Android-npunoxkeHus: pemias, TUOUYHBIE 3aJa4d
pa3paboTKu, TaKue KakK: YIpaBJICHNE KU3HEHHBIM [IUKIIOM HIIM COXPAHEHUS JAaHHBIX B
BJI. Android Architecture Components siisitotcst yacthio Android Jetpack

Android Architecture Components moMorarotT CTpyKTypUpOBaTh MPUIIOKEHUE U
JenalT ero 0Oosiee MaclITaOMpPyeMbIM, TECTUPYEMBIM, YCTOMUMBBIM K Oaram ¢

MCHBIIUM KOJIMYCCTBOM KOJ4d, M KaK CJICACTBHUC 0aros.

Ul Controller

Dieplay data and
. (activity/fragment) " forwand on Ul avents

Ul Is notified of changes .
using obearvation  —— P -
Hoids all of the data
neaded for the UI

ll Ty ViewModel tlf—
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[— RoomDatabase Manages local data

«i— S0Lle data source,
~ using objacts
| SQLite - ]

Pucynok | — BzaumoneiicTBue KOMIIOHEHTOB



https://developer.android.com/jetpack

B srom MHHH-Kypce MBI paccCMOTpPUM Kak paboTaTh ¢ HaOOpOM Takux
koMnoHeHTOB Kak: LiveData, ViewModel m Room. Ho pa1g Hauama, naBaiiTe
MTOTOBOPHM O KaXJOM M3 KOMIIOHEHTOB TI0 OTJEIHHOCTH, O €r0 CYIIHOCTAX U KaK OHU
pabotaror Japyr c¢ JapyroM. CxemMaTH4HO, B3aMMOJICMCTBHE paccMaTPUBACMbIX

KOMIIOHCHTOB MOJKHO IIPCACTABUTDb KAaK HA PHUC. 1.

JlaBaiiTe pacCMOTPUM Ka>KJbIM U3 3JIEMEHTOB IO OTJEIHHOCTHU:

- Entity — kmacc/Mozienb ¢ aHHOTALUAMHU, ONMUCHIBAIOIMINN Ta0bnuily 6a3bl JaHHBIX
pu padote ¢ Room

-~ baza mannpix SQLite — croco® XpaHeHHs JaHHBIX Ha ycTpoicTBe. Room
ABJISIETCSI BBICOKOYPOBHEBBIM HHTepdeiicom s SQLite u 3aHuMaercs
CO3/IaHHEM U MOJIEPKKOU 0a3bl TaHHBIX.

- DAO (data access object) — 9310 Kiacc, coxaepxkamuii CRUD
(create/read/update/delete) MeToabl AJi1 KOHKPETHOW CYIIIHOCTH

— baza gannpix Room — ympomraer pabory c¢ SQLite U uMeeT MHOXKECTBO
MeTo10B 11 paboThl ¢ SQLite. Mcnionszyer DAO niist 3anipocoB B BJI SQLite

—  Penosutopuit (Repository) — kiacc Ay CKpbITHS JeTaliel pealu3aiii YTeHUs
JAHHBIX U3 PA3IUYHBIX UICTOYHUKOB JTAHHBIX.

—  ViewModel — nocpenHUK MEXay pErno3UTOPUEM (JIaHHBIMHU) U TpapUuUyecKuM
unTepdeiicom. Ix3eMiuipsl ViewModel ymeroT nepexuBarh nepeco3gaHue
Activity uwnu Fragment

-~ LiveData — o00€pTka Haa JaHHBIMH, HAa W3MEHEHUS KOTOPBIX MOXHO
noanucarthes. Koammpyer mocneAHIO BEpCHIO JAaHHBIX UM ONOBEUIAaeT
MOJMMCYNKOB, KOTJIa JaHHBIe M3MEeHIINCh. LiveData aBToMatndecku CleauT u

pearnpyeTt Ha METOAbI JKU3HCHHOI'O THUKJIA.

IIporpammHoe obecniedeHue 1 pa3padorku noa Android

Android Studio HauuHas ¢ Bepcuu 3.0

Cwmaprdon Ha Android unm smynsiTop



IHopsinok co31aHuA MPOEKTA U 100aBJIeHHEe HEOOXOAMMBbIX 3ABUCHMOCTeil

1. Otkpoiite Android Studio n HaxxmuTe Start a new Android Studio project.
2. B oxne Create New Project Beioepure Empty Activity u Haxkmute Next (cM.
puc. 2).

3. Hazowute npunoxkenne RoomWordSample u naxxmute Finish

© @ Create New Project

Q Select a Project Template

Phone and Tablet

€« H

No Activity Basic Activity Empty Activity Bottom Navigation Activity

Pucynok 2 — Bb10op 1m1adioHa mpuiioKeHHst

&« ra
La

Empty Activity

Creates a new empty activity

Jlo0aBJIeHnEe HEOOXOAMMBIX OMOJIHOTEK
Jlns ucnonw3zoBanusi Android Architecture Components He0OX0UMO c/ieaTh
cienyroliee:
1. Haxxmure Ha Bkinanky Projects u packpoiite manky Gradle Scripts.
2. Orxkpotite build.gradle (Module: app).

3. HoGaBwTe crnexyromuii 610k compileOptions BMecTo 6510ka android 4ToOb1

yCTaHOBUTH target u source compatibility Hal.8, yTo mo3BoaUT HaM
ucnoins3oBath JDK 8 lambdas:
compileOptions {

sourceCompatibility = 1.8

targetCompatibility = 1.8


https://google.github.io/android-gradle-dsl/current/com.android.build.gradle.internal.CompileOptions.html

4. 3amennte 0110k dependencies Ha:
dependencies {

implementation "androidx.appcompat:appcompat:$rootProject.appCompatVersion"

// Dependencies for working with Architecture components

// You'll probably have to update the version numbers in build.gradle (Project)

// Room components
implementation "androidx.room:room-runtime:$rootProject.roomVersion"
annotationProcessor "androidx.room:room-compiler:$rootProject.roomVersion"

androidTestImplementation "androidx.room:room-testing:$rootProject.roomVersion"

// Lifecycle components
implementation "androidx.lifecycle:lifecycle-viewmodel:$rootProject.lifecycleVersion"
implementation "androidx.lifecycle:lifecycle-livedata:$rootProject.lifecycleVersion"

implementation "androidx.lifecycle:lifecycle-common-

java8:$rootProject.lifecycleVersion"

// Ul

implementation

"androidx.constraintlayout:constraintlayout:$rootProject.constraintLayoutVersion"

implementation "com.google.android.material:material:$rootProject.material Version"

// Testing
testimplementation "junit:junit:$rootProject.junitVersion"

androidTestImplementation "androidx.arch.core:core-

testing:$rootProject.coreTestingVersion"

androidTestImplementation ("androidx.test.espresso:espresso-
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core:$rootProject.espressoVersion", {
exclude group: /com.android.support', module: 'support-annotations'
1)
androidTestImplementation "androidx.test.ext:junit:$rootProject.androidxJunitVersion"
b
5. B xoner ¢aitna build.gradle (Project: RoomWordsSample) no6aBsTe HOMEpa
BepcUil OMOTNOTEK CIETYIONIUM 00pa3oM:
ext {
appCompatVersion = 1.3.0!
constraintLayoutVersion = '2.0.4!
coreTestingVersion = '2.1.0!
lifecycleVersion = 2.3.1!
material Version = '1.3.0!
roomVersion = [2.3.0!
// testing
junitVersion = '4.13.2!
espressoVersion = '3.1.0!

androidxJunitVersion = '1.1.2!

Co3naHue CylmiHOCTH

JI1st XpaHeHus: 3aMeTOK HaM TOHaA00UTCsl MpocTast TabJnIla, OHA BBITJISIUT

cieayrnmM oopazom (cM. puc. 3)



word_table table

word
{Primary Key, String)

"Hello®

"World"

Pucynok 3 — Co3ganue CyniHoCTH

Room no3BossieT co3naBaTh Tabnuiibl, ucnoibs3ys Entity. JlaBaiite paccmMoTpum
KaK.

Cosznaiite HoBbIM Kotlin kimacc u cozmamute public class Word JTOT Kiace
OMUCHIBAET CYHIHOCTh — Entity, xoTopas mpexactaBisier coboil tabmuiy SQLite B
KOTOpOM OyIyT XpaHUTCS JAaHHbIE, B HalleM ciydae 3ameTku. Kaxmoe myOnuuHoe
oJIe MpeJCTaBIsIeT co0oi cronber] B Tadauie. Room co3nact u3 Takoro data kiacca

Tabmuiy M 3HAUCHUS TI0JIeH Kiacca OyayT COOTBETCTBOBATH 3HAUCHUSAM U3 TaOIUIIBI.

public class Word {
private String mWord;
public Word(@NonNull String word) {this.mWord = word;}

public String getWord() {return this. mWord;}
b

Uto6p1 Room Mor co3math n3 data kiacca Tabiauily HEOOXOAUMO T00aBUTH
aHHotaiuu. C momomp0 aHHOTaUMM Room cmoXkeT creHepupoBaTh KOI IS
mocTpoeHus: Tabnuil. (s renepanuu TaOmuibl U3 data kiacca OOHOBHUTE Kilace
Word crieayromnmm o0pa3om:

@Entity(tableName = "word_table")
public class Word {

@PrimaryKey
@NonNull
@ColumnInfo(name = "word")
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private String mWord;
public Word(@NonNull String word) {this.mWord = word;}

public String getWord(){return this.mWord;}
b

JlaBaiiTe pa3zoepéM KakI1yr0 aHHOTAIHIO:

—  (@Entity(tableName = "word_table")

Kaxnpiit @Entity kiacc npencrasiser codoi Tadmuiy SQLite. Bam HyHO
aHHOTHpOBaTh data kiacc anHoTaruer @Entity aTroOs Room Mor co3gaTh
tabnuiy storo data kxmacca. Ecim HeoOXoammo, 9TOOBI WUMS TaOJMIIBI
OTJINYAJIOCh OT MMeHH data Kiracca, BBl MOXKETE HCIIOJIb30BaTh IapaMeTp
tableName 111 ykazanusi umMeHu. B nmaHHOM ciydae umsi TaOiuLbl Oyner

"word_table".
—  @PrimaryKey
Kaxnas cymHocts aomkHa uMmeth primary key. B maHHOM KOHKpeTHOM

MpuMEpe, OJid YIIPOILICHUS, KaKaaAd 3aMCTKa 6yI[€T OJHOBPEMCHHO SBJIATHCA

U IICPBUYHBIM KIIFOUOM.
—  @Columninfo(name = "word")

JlanHasi aHHOTAIMs TO3BOJISIET 3a7aTh MMsi cTonOIly. HasBanue croinbia
"word".

-~ Kaxnoe cpoiictBo, Xxpanumoe B bJ[ nomxHO OBITH MyOJIUYHO WM HUMETH
MeToJ “nosyuyeHus’. B Hailem npumepe Mbl ucnodibzyem getWord()

—  @NonNull O6o3Hauaer, 4YTO BO3BpaIlaeMOe 3HAaYCHUE TTapaMeTpa, MoJisd UiIu

MCTOJa HUKOT'Ia HC MOXKCT OBITH HYJCBBIM

Coznanne DAO

DAO (data access object) mo3BosisieT BIOMHATE SQL — 3ampockl [yisl YTeHUs
nin oOHOBJIeHUs AaHHBIX. Mcnonb3ys DAO Room crenepupyet 3anpocs! i paboTh
C JaHHBbIMH, HampuMmep @Insert TakuM 00pa3oM BaM JIOCTaTOYHO TOJIBKO OIKUCAThH
METO/IbI IOCTYyIIA K BaleMy oObeKTy, a Room crenepupyeT 3anpochl.

DAO nomken ObiTh wuHTEp(dEiicoM wiu abcTtpakTHbIM  KiaccoM. [lo

11



YMOJIYaHHIO, BCE 3aMpOChl B b/ TOMKHBI BBINOJHATHECS B OTAEIBHOM MOTOKE. Room
MOACP>)KUBAET KOPYTUHBI, JIJIs1 3TOTO UCIOIB3YyeTcs suspend Moaudukatop

Hagaiite coznaaum DAO koTopslii OyaeT

— BosBpamars Bce cioBa aahaBUTHOM MOPSAKE

— BcraBaaTe cioBa

—  Ynmanare Bce clIoBa

1. Co3maanm HOBBIH (haiin kaacca 1 Ha30BEM ero WordDao.
2. Ckommpyite 1 BCTaBbTe cienyromuii kog B WordDao u ucnpaBsTe €ro, 4ToObI

OH CMOI' CKOMITHJIMPOBATBLCA:

@Dao
public interface WordDao {

// allowing the insert of the same word multiple times by passing a
// conflict resolution strategy
@]Insert(onConflict = OnConflictStrategy. IGNORE)

void insert(Word word);

@Query("DELETE FROM word_table")
void deleteAll();

@Query("SELECT * FROM word_table ORDER BY word ASC")
List<Word> getAlphabetizedWords();

- WordDao saBnsiercst unrepdeiicom; DAOs MoryT ObITh 1100 HHTEphENCOM,
00 aOCTPAKTHBIM KIAaCCOM.

— AmnnoTamusg @Dao o6o3Hauaer DAO knacc gt Room.

- void insert(Word word); OITMCBIBAE€T METOJT BCTABKH CJIOBA.:

- @Insert anHoTarusi otHOcUTCA K DAQO MeTolly BCTaBKH, i€ BaM HE HY>KHO
camocTosTeNbHO onuchbiBaTh SQL-3anpoc (K Takum jxe MeToamMm OTHOCATCSA
@Delete nu @Update 1j11 0OHOBJICHUS CTPOK)

— onConflict = OnConflictStrategy.IGNORE: BbiOpanHas cTparerusi urHopupyer

12


https://developer.android.com/reference/androidx/room/Insert
https://developer.android.com/reference/androidx/room/Insert

HOBO€ CJIOBO, €CJIA YK€ CYIIECTBYET TAKOE JXKE.
—  deleteAll(): 00BsiBICHHE METO/1A JIJIs1 YAQAJICHHUS BCEX CIIOB.
- BcnomorarensHOro Metoa JJisl yaajaeHus HeT (Kak HampuMep P BCTaBKe

UM OOHOBJICHHH) TIO3TOMY JIJIsI yIaJIeHHs] HEOOXOAMMO J100aBUTh aHHOTAIIUIO

@Query
-  @Query("DELETE FROM word_table"): @Query aHHOTaIMsi UCIOJIb3YETCS I

cozganus SQL — 3anpoca, caM 3arpoc HyHO T00aBUTh B BUJE CTPOKH.

- List<Word> getAlphabetizedWords(): METO IJIs ITOJIYYEHUS CITUCKA CIIOB

-  @Query("SELECT * FROM word_table ORDER BY word ASC"): BO3Bpaiaer
CITMCOK CJIOB B TIOPSIJIKE BO3pACTaHUS

Kaacc LiveData

OObIYHO, KOTJIa MEHSIIOTCSI JaHHbIe, HYXXHO OOHOBUTH COCTOSIHUE U
rpaduyeckoro wuHTepdeica, KOTOPBIM OTOOpakan JaHHbIe. OJTO 3HAYUT, YTO
HEOOXOJIMMO TIOANHUCAThC Ha OOHOBJICHHUS JaHHBIX, YTOOBI pearupoBaTh Ha
OOHOBJICHUSI COOTBETCTBYIOIIE. DTO MOXKET OBITh CJIOKHOU 3a/jaueid, OJJHAKO TeIeph C

noMoIsto LiveData 3To cTano mpoire mpocToro.

LiveData — 3TO KOMIIOHEHT, YMEIOIIHMI 00pabaThiBaTh METOAbI KM3HEHHOTO
IUKJIa ¥ BXOJSIIMN B TaK HA3bIBAEMYIO JlocTaTouyHO HCIOJIB30BATh
KJacc B KaueCTBE BO3BpAl[a€MOr0 3HAUYECHUS B OMUCAHUM MOJACIH U
Room crenepupyeT Bech HEOOXOIUMBIM KO JJIsi OOHOBJICHUS MOJICIIH, KOT/1a TaHHBIC
B Tabnuie 0a3bl JaHHBIX U3MeHATCS. Ecnu HeoOXoAMMO OOHOBIISATH JaHHBIE HYKHO
HUCIIOJIb30BaTh BMECTO . Kmacc

MMEET JIBa IMYOJMYHBIX METO/Q, IO3BOJISIONINX OOHOBIIATH

3HAUEHUS 00BEKTA: u

B MIOMEHSITE KO CIICAYIOIINM 00pa3oMm:

@Query("SELECT * FROM word_table ORDER BY word ASC")

LiveData<List<Word>> getAlphabetizedWords();

13


https://developer.android.com/topic/libraries/architecture/lifecycle.html
https://developer.android.com/topic/libraries/architecture/lifecycle.html
https://developer.android.com/reference/androidx/lifecycle/LiveData.html
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https://developer.android.com/reference/androidx/lifecycle/LiveData.html
https://developer.android.com/reference/androidx/lifecycle/MutableLiveData.html
https://developer.android.com/reference/android/arch/lifecycle/MutableLiveData.html#setValue(T)
https://developer.android.com/reference/androidx/lifecycle/MutableLiveData.html#postValue(T)

ITo3xe mbI ToOaBUM Observer B MainActivity /1st OTCIIC)KMBaHNUS H3MEHCHU.

Bba3za nannbix Room

3HaKOMCTBO ¢ 0a30i JaHHBIX Room
- Room — BeICOKOYpOBHEBBIN HHTEpdEiic 11 nocTyna K 6a3e nanubix SQLite.

-  Room mno3BojisieT Jerko pa6OTaTB C JaHHBIMH, OO 3TOro HCIIOJIb30BaJICA

- Room ucnons3zyetr DAO i BBINOTHEHUS 3aMIPOCOB K 0a3€ TaHHbIX.

- Ilo ymonuanuro, mjsi OoJiblIEH NPOU3BOAMUTENBLHOCTH M ontumuzanuu Ul,
Room He 1mo3BOJISIET BBINOJIHATH 3alpoOChl B TJIABHOM MOTOKe. Bce 3ampochl
paboTarOT ACMHXPOHHO B (DOHOBOM MOTOKE.

- Bo Bpemsa xomnuiasiumu Room mnposepser SQL BblpaxkeHus u cpasy
npeaymnpexaaer 06 ommodkax B 3ampoce.

UtoObI co3/1aTh Ki1acc 0a3bl JaHHBIX, HEOOXOIUMO CO3/1aTh AOCTPAKTHBIN KJlacc,
KOTOpPBIN HacnenyeTcss oT RoomDatabase OOBIYHO 1OCTAaTOYHO OAHOTO JK3EMILISpA
0a3bl JaHHBIX JUISI BCEro MPHUJIOKEHHUS, MOATOMY MCIOJIB3YyeTCsl marrepH Singleton.

Coszpaiite kiacc b/l kak moka3zaHo HUXe:

@Database(entities = {Word.class}, version = 1, exportSchema = false)
public abstract class WordRoomDatabase extends RoomDatabase {

public abstract WordDao wordDao();

private static volatile WordRoomDatabase INSTANCE;

private static final int NUMBER OF THREADS =4;

static final ExecutorService databaseWriteExecutor =
Executors.newFixedThreadPool(NUMBER OF THREADS);

static WordRoomDatabase getDatabase(final Context context) {
if INSTANCE == null) {
synchronized (WordRoomDatabase.class) {
if INSTANCE == null) {
INSTANCE =
Room.databaseBuilder(context.getApplicationContext(),
WordRoomDatabase.class, "word_database")
Jbuild();
b
}

H
return INSTANCE;
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1. Kimacc 0a3bl manHpiIx Room 1oimkeH OBITH abstract M HacleIoBaThbCAd OT
RoomDatabase

2. C nomompio aHHOTauu @Database JaHHBIN KJ1acc IOMEUEH KaK Kjacc 0a3bl
naHHeIX Room. Kpome 3T0it aHHOTanmMu HY»KHO T00aBUTH CITUCOK CYITHOCTEH
(Tabnuir), KOTophle MOJDKHBI OBbITh B 3TOM BJI. Takke He 3a0yabTe ykaszaTh
BepcHio 0a3bl JaHHBIX C MOMoIblo version = 1. JIns mpocToThl MBI HE
CTaHEM paccMaTpuBaTh MHUTpAMM 0a3bl JAHHBIX, I[O3TOMY MapameTp
exportSchema BeicTaBieH B false. B mpoJakimiH BepcUM NPUIIOKEHUS BbI
JIOJDKHBI YYE€CTh 3TOT MapameTp, YTOObl UMETh BO3MOXXHOCTh IKCIIOPTUPOBATH
cxemy 0a3bl JaHHBIX.

3. YroO6sl momyunts goctynn Kk DAO HYXHO cO31aTh aOCTPAKTHOE CBOMCTBO C
TUIIOM BO3BpaIllaeMoro o0beKTa, B JaHHOM npumep \WordDao

4. getDatabase Bo3Bpaliaer cuHIIITOH. Bo BpeMms mepBoro obOparieHus OyaeT
cozgana b/l Room, ncnosb3ys ¢ HazBanueM "word_database".

5. M1 co3nanu ciyx0y ExecutorService ¢ ()UKCHPOBAaHHBIM IYJIOM IOTOKOB,
KOTOPYIO BBl OyJeTe UCHOJb30BaTh [JIi ACHUHXPOHHOTO BBITIOJHEHUS

ormepanuii ¢ 6a3oil JaHHBIX B (HOHOBOM IMOTOKE.

OOpartutre BHUMaHUE, €CIM Bbl MEHseTe cxeMy 0a3bl JAaHHBIX (HampuUmep
n00aBisieTe HOBBIE MOJIsI, MEHSIETe TUI JaHHBIX) TO HEOOXOAMMO MOAHUMATh BEPCHIO
U pealn30BaTh CTPATETHUI0O MHUTpAIMH I KJIMEHTOB CO CTapod Bepcueil 0asbl
naHHbIX. (715 3TOro mpumepa MbI BhIOpalid CTpaTeTHIO YAAJICHUS U TEPECO3aHUs
0a3bl 1aHHBIX. MUHYC TaKoro Mojaxojia B TOM, YTO BCE JIaHHbIE OYAYT MOTEPSHbI MIPU
oOHoBNeHUU Bepcuu. st 6osiee MoaApOOHOTO ONMUCAHUS KaK peajnu30BaTh MUTPALIUIO
MOJKHO O3HAKOMUTBCS c ITOMN CTaTbeu
https://medium.com/androiddevelopers/understanding-migrations-with-room-

f01e04b07929
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3HakomcTBO ¢ matepHoM Repository (Pemo3uropuii) U co3nanue cJjaos s
JAOCTYIA K JaHHBIM

Penosutopuit He sBnsercs yacthio Android Architecture Components wim
yacTeio Android. OTo aGcTpakiys, CKpbIBAIOIIAs PeaIn3aluio J0CTyNa K UCTOYHHUKY
JaHHBIX. Takoil crmocol SBISETCA MOJIE3HBIM M OY€Hb MOIMYJSPHBIM, TOTOMY YTO B
ATOM Cllydyae BBl XKECTKO HE 3aBA3aHbl Ha KaKyIO-TO KOHKPETHYIO pealln3aluio
UCTOYHMKA NAaHHBIX. C MOMOIIBIO PETIO3UTOPHS Balll KITMEHTCKUN KO (HampuMep KoJ
u3 Activity wnu Fragment) He 3HaeT Kk KakOMy MCTOYHHUKY JaHHBIX OH oOpalaercs.
Hanpumep, BaM HYXHO MOJYYHUTh CIIMUCOK CJIOB. BBl MOKeTe MOIYyYUTh JaHHBIE U3
ceTH, U3 (ailia WM U3 JOKaIbHON Oa3bl JaHHBIX. Ho, eciu BBl HE HCHOIB3YETe
naTTepH PETO3UTOPHUH, TO KaX bl pa3, KOr/a y BaC MEHSETCS HICTOYHHK JTaHHBIX, BaM
HEOOXOUMO TMEepenuchiBaTh M MEHATh KOJA B BameM Activity uinu Fragment’e.
Hcnonp3ys sxe adCTpaKIKIo B BUJIE PEMO3UTOPHUS BBl 00paliaeTech TOIbKO K KJIaccy,
KOTOpBIM peanu3yeT MHTepdeic peno3uTopus W JeTalu CKpbIThL. Takum obOpazom
Balll KOJI YCTOMYMB K HW3MEHEHHUSM, SBIseTCA Ooyiee THOKUM M COOTBETCTBYET

npuHIuny single responsibility.

Repository

Pucynok 4 — [larrepH peno3utopuii

B moOunbHO# pa3paboTke pPEmo3UTOpPUN YacTO HCHOJB3YeTCS MJii CMEHBI
HMCTOYHUKA JaHHBIX: JIUOO MJIA TOJYYEHHUs JAHHBIX U3 CETH, WU TOJyYCHHUE YKE

3aKCIINPOBAHHBIX JAHHBIX M3 JIOKAJbHOM 0a3bl JaHHBIX.
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Co3nanne peno3uTopus JJIs J0CTYNA K JAHHBIM

Jlma co3manusa kiacca pernosutopus coszpante kiacc WordRepository  kak

IIOKa3aHO HUXKC:

class WordRepository {

}

private WordDao mWordDao;
private LiveData<List<Word>> mAIllWords;

// Note that in order to unit test the WordRepository, you have to remove the Application
// dependency. This adds complexity and much more code, and this sample is not about testing.
// See the BasicSample in the android-architecture-components repository at
// https://github.com/googlesamples
WordRepository(Application application) {
WordRoomDatabase db = WordRoomDatabase.getDatabase(application);
mWordDao = db.wordDao();
mAIllWords = mWordDao.getAlphabetizedWords();

}

// Room executes all queries on a separate thread.
// Observed LiveData will notify the observer when the data has changed.
LiveData<List<Word>> getAllWords() {

return mAllWords;

}

//'You must call this on a non-UI thread or your app will throw an exception. Room ensures
// that you're not doing any long running operations on the main thread, blocking the UI.
void insert(Word word) {
WordRoomDatabase.database WriteExecutor.execute(() > {
mWordDao.insert(word);

s
}

JlaBaiiTe mporAEMCS 0 OCHOBHBIM MOMEHTAM:

- Bwmecto »sk3emmiusipa 6a3pl  gaHHBIX MBI nepenaém  tonbko DAO B
pPEeno3UTOpUid. DTO HYKHO MOTOMY YTO HaM HEOOXOIUM JOCTYIl TOJBKO K
naHHbM U3 Tabmuiel Word, a DAO uMeer Bce METOABI IJISl TIOMYYCHUS U
OOHOBJICHHS JAaHHBIX.

-  Meron getAllWords() Bo3Bpamiaer crnucok ciioB LiveData u3 Room; Mbl

MOXXEM CcJenaTh 3TO Onaromapss TOMY, Kak Mbl OIpEAeTid MEeTOJ
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getAlphabetizedWords nmns  Bo3Bpata LiveData na mmare "Kiacc
LiveData". Room BBINOJHSIET BCE 3ampoChl B OTJAEIBHOM IOTOKE. 3aTeM
HaOmonaembie LiveData yBemoMsT HaOrogaTenss B OCHOBHOM ITOTOKE 00
W3MCHCHHUHU JAHHBIX.

- Ham He Hy»XHO 3amyCKaTh BCTaBKy B OCHOBHOM IIOTOKE, ITOTOMY YTO MBI
ncnoiib3yeM ExecutorService, koTopslii co3ganu B WordRoomDatabase s

paboThI BCTaBKU B (HOHOBOM IOTOKE.

Co3znanne ViewModel

ViewModel siBisieTcst 4acTho lifceyele library M mpegocTabiser ganubie s Ul n
yMeeT NepeXuBaTh M3MEeHEHUs KoHpurypamuu. ViewModel sSBIsieTCs MOCPEIHUKOM
Mexay penosutopuem u Ul Kpome toro, Bel Moxkere ucrnons3oBats ViewModel st

oOMeHa JaHHBIMU MCXKIY (bpaFMeHTaMI/I.

ViewModel

Rotation Event

Recreated Activity Instance

Pucynok 5 - ViewModel

ViewModel conmepxut nanubie mns Ul u ymeeT koppekTHO oOpabaTbiBaTh

W3MEHEHHsI KOH(UTypallui, TO €CTh IepeuBaTh Iepecosznanue Activity/Fragment.
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OtnenpHOe OT Activity/Fragment XpaHeHHe JaHHBIX, KOTOPBII HYKHO 0TOOpakaTh B
Ul no3BoisieT cienoBaTh NPUHIMIY €IWHCTBEHHOW OTBETCTBEHHOCTH (single
responsibility principle) Takum obpa3om, moka Activity wim Fragment HyXHBI TOJTBKO
ULt co3naHus JKpaHa, ViewModel B CBOIO ouepelb 3aHHUMACTCS HAIOJIHCHUEM H
00paboTKOM TaHHbIX, 0ToOpaxaeMbix B Ul — anemenTax. Jlydie Bcero ucnonb3oBaTh
ViewModel coBmecTHO C LiveData ngid HaHHBIX, KOTOPBIE MOI'YT M3MEHHUTCS IIOCJIE

oToOpaxkeHus Ha ’Kpane. Vcnonb3oBanue LiveData UMeeT HECKOJIBKO MPEUMYIIECTB:

— MoxxHo mnoanucaThCsi Ha OOHOBJEHUE [AHHBIX (BMECTO MOCTOSHHOM
IPOBEPKH Ha M3MeHeHus BpyuHyr0). Torma Ul oOHOBUTCA TOJIBKO B TOM
cily4ae, Korja 3T0 He0OX0JAUMO, TO €CTh KOTJJa U3MEHSTCS IaHHBIE.

— Penosutopuii (kak ucTOYHUK JaaHHbIX) U Ul MONHOCTBIO pa3neneHbl |
obmarorcs uepes ViewModel.

— He HyxHo aenats 3anpocsl B b/ u3 ViewModel (3Ta joruka peanusyercs B

perno3uTopun ). ITO JeJaeT KoJ 00Jiee TECTUPYEMbIM.

Cosnarite ki1acc WordViewModel kak rmoka3aHo HUXKE.

public class WordViewModel extends AndroidViewModel {

private WordRepository mRepository;

private final LiveData<List<Word>> mAllWords;

public WordViewModel (Application application) {
super(application);
mRepository = new WordRepository(application);
mAIllWords = mRepository.getAllWords();

}

LiveData<List<Word>> getAllWords() { return mAllWords; }

public void insert(Word word) { mRepository.insert(word); }
19



Kax o0br4HO, naBaiite pazoepém, 4To 31€Ch €CTh:

1. Kitacc WordViewModel npunumaet application B kauecTBe aprymeHnra u

Hacienyercs or AndroidViewModel.

o

JloGaBieHa 3aKkpbITas IepeMeHHast 17151 XpaHeHHsI CChUIKH Ha PETIO3UTOPUI

Jlo6asnen meron getAllWords() 1uist BO3BpaTa K3IIMPOBAHHOTO CITUCKA CJIOB.

(OS]

4. Peann3oBaH KOHCTPYKTOP, KOTOpbIN co3maeT WordRepository.

5. B koHCcTpyKTOpe MEHMIManu3npoBanu allWords LiveData, ncosb3yro
PETIO3UTOPUH.

6. Mertog insert() ABISICTCS METOAOM — 06épTKOﬁ JUUIS BBI30BA METO/1a insert() B
penosutopuu. Tak kak pabortats ¢ Bl pexkoMeHyeTcs: B OTAEILHOM MTOTOKE
MBI UCIIOJIB3YEM KOPYTHHBI I BEI30Ba METO/Ia B OTAEIIBHOM IIOTOKE, Ha
CJIy4ail eclii BCTaBKa 3JIEMEHTA 3aTSAHETCA, TO Mbl HE OyJ1IeM OJIOKHMpPOBAThH
[JIABHBIN MTOTOK, @ 3HAYUT JIJIs1 TTOJIH30BaTEls padoTa MPUIIOKEHUS Oy IeT

MaKCHUMAaJIbHO YI0OHOM.

Co3nanue siyekM cnMcKa 1 oroopaxenus Ul

Co3panue cTuis Ui TYEHKHU CIIUCKA
Co3zmaguM  Temy g OPWIOXKEHUS, yCTaHOBUB i Tembl AppTheme
cnenyroriee 3HaueHue Theme.MaterialComponents.Light.DarkActionBar Jlo6aBbTe CTHIIB

B CIIUCOK dJeMeHTOB values/styles.xml:

<resources>

<!-- Base application theme. -->
<style name="AppTheme" parent="Theme.Material Components.Light.DarkActionBar">
<!-- Customize your theme here. -->

<item name="colorPrimary">@color/colorPrimary</item>
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<item name="colorPrimaryDark">@color/colorPrimaryDark</item>
<item name="colorAccent">@color/colorAccent</item>

</style>

<!-- The default font for RecyclerView items is too small.
The margin is a simple delimiter between the words. -->
<style name="word_title">
<item name="android:layout width">match parent</item>
<item name="android:layout marginBottom">8dp</item>
<item name="android:paddingLeft">8dp</item>
<item name="android:background">@android:color/holo orange light</item>

<item
name="android:textAppearance">@android:style/TextAppearance.Large</item>

</style>

</resources>

Coznanue (aitsia BEpCTKH IS TUYCHKH

UtoObl cO3maTh 3JEMEHT CIHCKa, SYCWKy, M00aBbTE CIACAYIOIMHWA KOI B

layout/recyclerview_item.xml

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="match parent"

android:layout_height="wrap content">

<TextView
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android:id="@+id/textView"
style="(@style/word _title"
android:layout width="match parent"
android:layout height="wrap content"
android:background="(@android:color/holo_orange light" />
</LinearLayout>
Co3nanue BepCTKU SKpaHa

B daiine layout/activity_main.xml, 3amenuTe TextView crmckom RecyclerView u
nobaspTe MuiaBatonryo kKHomky (FAB). Teneps BEpcTka daiina HOmKHA BBITISACTD

TaxK:

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout_height="match parent"

tools:context=".-MainActivity">

<androidx.recyclerview.widget.RecyclerView
android:id="@+id/recyclerview"
android:layout width="0dp"
android:layout height="0dp"
tools:listitem="(@layout/recyclerview_item"
android:padding="@dimen/big_padding"
app:layout constraintBottom toBottomOf="parent"

app:layout constraintLeft toLeftOf="parent"
22



app:layout constraintRight toRightOf="parent"

app:layout constraintTop toTopOf="parent" />

<com.google.android.material.floatingactionbutton.FloatingActionButton
android:id="@-+id/fab"
app:layout constraintBottom_toBottomOf="parent"
app:layout constraintEnd toEndOf="parent"
android:layout width="wrap_ content"
android:layout height="wrap content"
android:layout margin="16dp"

android:contentDescription="(@string/add word"/>

</androidx.constraintlayout.widget.ConstraintLayout>

Jlo0aBienne ukonku B FAB

JlaBaiiTe 100aBUM HMKOHKY, KOTOpasi OyJeT MoMoraTh MOJb30BATENI0 MOHSTH,

YTO OHA HyXHa JjIsl JoOaBieHus. st Toro He0OXOAMMO:

1. BwriGepute File > New > Vector Asset.

2. Haxwmwute Ha ukoHky Android po6ot B nose Clip Art:
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@ @® Asset Studio

£ ) Configure Vector Asset

M Android Studio

Asset Type: @ Clip Art () Local file (SVG, PSD)

Name: ic_android_black_24dp
. -
Clip Art: [ <
Size: dp [ Override
Color:
Opacity: 100 %

[ | Enable auto mirroring for RTL layout

Vector Drawable Preview

? Cancel Previous Next Finish

Pucynox 6 — JloGaBneHne HKOHKH

3. Haiigure kareroputo “add” u Ber6epute ukonky ‘+° . Haxkmure OK.

24



Select Icon /
(o IKO) [+

Action add a phote add alarm add alert add add box add circle

Alert L=
Audio/Video @ - +

Communication

P
+

&

add circle outline add location add shopping carl  add to photos add to queue alarm add
Content .
Device +* /) +©® —] =y
Editor - (77 + P =
File group add eak add library add note add person add playlist add
Hardware —
Image =
Map.s ; playlist add check
Navigation
Notification
Places
Social
Toggle

These icons are available under the Apache License Version 2.0

Pucynok 7 — Be10op cTaHAapTHON MKOHKH

4. ITocne aToro Haxxmute Next

® @ Asset Studio

Configure Vector Asset

Android Studio

Asset Type: @ Clip Art () Local file (SVG, PSD)

Name: ic_add_black_24dp

Clip Art: +

Size: 24 dp X 24 dp [ Override
Color:

Opacity: 100 %

"] Enable auto mirroring for RTL layout

Vector Drawable Preview

? Cancel Previous Finish

Pucynok 8 — BeiOop cBONCTB U300pakeHUS
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5. Beibepure myTh main > drawable u HaxkmuTe kHOTIKY Finish uToOb1 100aBUTH

n300pakeHue

[ ] Asset Studio

. Confirm lcon Path

N Android Studio

Res Directory: main -
Output Directories: main
res
drawable
—+ ic_add_black_24dp.xm!
? Cancel Previous Next

Pucynok 9 — Jlo6aBieHue n3o0paxxeHus B peCypchbl

6. O6HOBHTE (aiin layout/activity_main.xml, 1o6aBuB B FAB ToIbKO 4TO 1OOABICHHBIHI

B [IPOEKT PECYPC UKOHKHU:

<com.google.android.material.floatingactionbutton.Floating A ctionButton
android:id="@+id/fab"
app:layout constraintBottom_toBottomOf="parent"
app:layout constraintEnd toEndOf="parent"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout margin="16dp"
android:contentDescription="@string/add_word"

android:src="@drawable/ic_add black 24dp"/>
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Co3nanne aganrtepa u go6asiaenne RecyclerView

Tenepsr Mb1 0TOOpa3uM naHHBIE B RecyclerView, 4To OyaeT Jiydile 4eM MpoCTo

IIOMECTHUTH JaHHBIC B TextView.

Jlns otoOpakeHust NaHHBIX B RecyclerView co3paiiTe amantep Kak MOKa3aHO

HMIKC

class WordViewHolder extends RecyclerView.ViewHolder {

private final TextView wordltemView;

private WordViewHolder(View itemView) {
super(itemView);

wordltemView = itemView.findViewByld(R.id.textView);

public void bind(String text) {

wordItemView.setText(text);

static WordViewHolder create(ViewGroup parent) {
View view = Layoutlnflater.from(parent.getContext())
.Inflate(R.layout.recyclerview_item, parent, false);

return new WordViewHolder(view);

Cozpaiite knacc WordListAdapter, xoTopsiii pacmupsier ListAdapter.

Cozpnarite DiffUtil.ItemCallback kak cratTuueckuii kj1acc WordListAdapter. Bot xon:

public class WordListAdapter extends ListAdapter<Word, WordViewHolder> {
27
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public WordListAdapter(@NonNull DiffUtil.ItemCallback<Word> diffCallback) {

super(diffCallback);

@Override
public WordViewHolder onCreateViewHolder(ViewGroup parent, int viewType) {

return WordViewHolder.create(parent);

@Override
public void onBindViewHolder(WordViewHolder holder, int position) {
Word current = getltem(position);

holder.bind(current.getWord());

static class WordDiff extends DiffUtil.ItemCallback<Word> {

@Override

public boolean areltemsTheSame(@NonNull Word oldItem, @NonNull Word newltem) {

return oldItem == newltem;

@Override

public boolean areContentsTheSame(@NonNull Word oldItem, @NonNull Word newlItem)

return oldItem.getWord().equals(newltem.getWord());
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ITocne »storo moGaBsTe RecyclerView B meton onCreate() B MainActivity. B

METOJAEC onCreate () INOCIEC setContentView:

RecyclerView recyclerView = findViewBylId(R.id.recyclerview);

final WordListAdapter adapter = new WordListAdapter(new
WordListAdapter. WordDiff());

recyclerView.setAdapter(adapter);

recyclerView.setLayoutManager(new LinearLayoutManager(this));

"l @ 11:36

RoomWordsSample

Pucynok 10 — 3anmyck npuinoxeHus
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3anmycTuTe IpUI0KEHUE, YTOOBI POBEPUTD, UTO BCE pabOTaeT KOPPEKTHO (CM.
puc. 10). IToka Mbl He 1006aBUIM HU OJHOTO 3JEMEHTA, IO3TOMY B JAHHBI MOMEHT

SKpaH MPUIOKEHHS OyIeT MyCTOM.

JooaBaenue 3anucu B b/l ucnosib3yss Room

B nannenii momenT B Hamed BJ] Her maHHbIX. MBI paccMOTpuM J00aBJICHHUE
JAHHBIX JBYMS CIIOCOOaMU: J0OABHM YacTh JAHHBIX BPYYHYIO, OTKPHIB COSAMHEHHUE C
0a30il MaHHBIX, & BTOPOM — CO3MAIUM Activity JIJIT JOOABJIEHUS HOBBIX cJOB. Jlis
yIQJICHUS BCEX JAaHHBIX M 3alojdHeHUs 0a3bl JaHHBIX 3alUCSIMH, MBI CO3/IaJIUM

RoomDatabase.Callback u nepeonpenenum Meton onCreate().

Bor kon ana coznanusa kosodka B kinacce WordRoomDatabase. I1ockosibKy Bbl
HE MOJKETE BBIMIOJIHATH OMNepanuu ¢ 0a30i JaHHBIX B MOTOKE MOJIb30BATEIHCKOTO
uHTepdeiica, onCreate() UCIIONIb3YeT paHee OIpeesieHHbIN databaseWriteExecutor st
BBITIOJTHEHUS JIsIMOJ1a-BbIpaxkeHusi B PoHOBOM moToke. JIssMOna ynanser coaepxumMoe
0a3pl JTaHHBIX, 3aTeM 3amnoiHseT ee AByms cioBamu "Hello" u "World". He

CTECHIUTECH T00ABIATEH OOJIBIIIE CIIOB!

private static RoomDatabase.Callback sRoomDatabaseCallback = new
RoomDatabase.Callback() {
@Override
public void onCreate(@NonNull SupportSQLiteDatabase db) {
super.onCreate(db);

// 1If you want to keep data through app restarts,
// comment out the following block
databaseWriteExecutor.execute(() -> {
// Populate the database in the background.
// If you want to start with more words, just add them.
WordDao dao = INSTANCE.wordDao();
dao.deleteAll();

Word word = new Word("Hello");
dao.insert(word);
word = new Word("World");
dao.insert(word);
$)s
}
K

ITocne 9TOrIO, I[O6aBBT€ peaHHSOBaHHBIﬁ KOJIODK B MCTOI CO3JaHUs DK3CMILIIAPA
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0a3bl JITAaHHBIX

.addCallback(sRoomDatabaseCallback)

Co3nanme Activity

Teneps Mbl co3naanm Activity, koTopas ymeeT 100aBiATh cioBa B b/1.

JUis 5TOrO CHaYasa 100aBbTE CIEAYIOLUINE CTPOKOBBIE PECYPCHI B

values/strings.xmil:

<string name="hint word">Word...</string>

<string name="button save'">Save</string>

<string name="empty not saved">Word not saved because it is
empty.</string>

N nobGaBbTe 11BeTa B value/colors.xml:

<color name="buttonLabel">#FFFFFF</color>
Kpowme storo, naBaiite 100aBUM pa3Mepsbl, 1Jisi STOTO
1. Bribepute moynb app B okHe Project
2. Breibepurte File > New > Android Resource File

3. U3 moctynHbIX Kateropuid BeiOeputre Dimension

4. Beibepute ums: dimens
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[ BON ] New Resource File

File name: dimens| t
Resource type:  Values -

Root element: resources

Source set: main v

Directory name:  values

Available qualifiers: Chosen qualifiers:
L Ul Mode
@) Night Mode
% Density
I Touch Screen 5 Nothing to show
Keyboard
Ll Text Input <<
U2 Navigation State
Z¥ Navigation Method

= Version

?

Pucynox 11 - Coznanue Activity

BcraBbre 3HaueHus pazmepos B Values/dimens.xml kak moka3aHo HUXe:

<dimen name="small padding">8dp</dimen>
<dimen name="big_padding">16dp</dimen>
[Tocne aToro co3naiite HOBYIO Activity
1. Bwibepute File > New > Activity > Empty Activity

2. Benute Ha3zBaHnue NewWordActivity.
3. He 3a0ynpTe npoBeputh 4To HOBast Activity nosisunack B Android Manifest

<activity android:name=".NewWordActivity"></activity>
OOHoBuUTE activity new_word.xml KaK MOKa3aHO HIKE:
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"

android:layout width="match_ parent"

android:layout height="match_parent">
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<EditText
android:id="@+id/edit word"
android:layout width="match parent"
android:layout height="wrap content"
android:minHeight="@dimen/min_height"
android:fontFamily="sans-serif-light"
android:hint="@string/hint word"
android:inputType="textAutoComplete"
android:layout margin="(@dimen/big_padding"

android:textSize="18sp" />

<Button
android:id="@+id/button_save"
android:layout width="match parent"
android:layout height="wrap content"
android:background="(@color/colorPrimary"
android:text="@string/button_save"
android:layout margin="@dimen/big_padding"

android:textColor="(@color/buttonLabel" />

</LinearLayout>ty>

Janee, 0OHOBHUTE KOJT B HOBOM Activity Kak MOKa3aHO HIKE:

public class NewWordActivity extends AppCompatActivity {
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public static final String EXTRA REPLY =
"com.example.android.wordlistsql. REPLY";

private EditText mEditWordView;

@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity new_word);

mEditWordView = findViewByld(R.id.edit_word);

final Button button = findViewByld(R.id.button_save);
button.setOnClickListener(view -> {
Intent replyIntent = new Intent();
if (TextUtils.isEmpty(mEditWordView.getText())) {
setResult(RESULT CANCELED, replylntent);
} else {
String word = mEditWordView.getText().toString();
replyIntent.putExtra(EXTRA_REPLY, word);
setResult(RESULT OK, replylntent);

}

finish();

1)
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IMoakaouyenne Kk 0a3e JTAHHBIX

[TocneaHum 1maroM sIBJISETCS MOAKIIOUYEHUE MOJIb30BATEILCKOTO HHTEpdeiica K
0a3e JaHHBIX IyTEM COXpPAHEHHUS HOBBIX CJIOB, BBEJEHHBIX IOJb30BaTEIEM, U
OTOOpPaKEHUS TEKYIIETo COACPKUMOTO 0a3bl TaHHbIX word B okHe RecyclerView.

Yrobbl OTOOpa3uTh TeKyllee HamoJHEHWEe 0a3bl JaHHBIX J100aBbTE
HaOIr01aTeNs1, KOTOPhIM HabmoaaeT 3a LiveData B ViewModel.

Besikuii pa3, xorja JaHHbIE M3MEHSIIOTCS, BbI3bIBaeTCsA KOJI03K onChanged(),
KOTOpBIN BbI3bIBaeT Metof setWords() amamrepa ansi OOHOBJIEHHS KIIIUPOBAHHBIX
JAHHBIX ajanTepa U OOHOBIEHUS OTOOPAXKAEMOTO CITHCKA.

B MainActivity cozmaitite nepemennyto st ViewModel:

private WordViewModel mWordViewModel,;

Ucnons3yitte ViewModelProvider , yToObl cBsi3aTh Bamry ViewModel ¢ Baien

Activity.

Korma Bama Activity 3amycturcs B mnepBbiil pa3, ViewModelProviders co3mact
ViewModel. Korma Activity yHWYTOXaercsi, Hampumep, B peE3yibTare U3MEHEHUS
koH(purypauuu, ViewModel coxpansercs. Korga Activity co3gaercss 3aHOBO,
ViewModelProviders Bo3Bpalaer cyiecTByrouryro ViewModel.

B onCreate() moxm Omokom koma RecyclerView mnomyunte ViewModel wu3

ViewModelProvider:

mWordViewModel = new ViewModelProvider(this).get(WordViewModel.class);

Taxxe B onCreate() mobaBbTe HaOmromatens miusa LiveData Bo3BparmmaeMbIx
getAlphabetizedWords(). Meton onChanged() cpabatbiBaeT, Korga HaOJt01aeMbIe

JaHHBIC U3MCHAKOTCA U ,Z[CI\/'ICTBI/IG BBIXOJHUT Ha HCpG}IHI/Iﬁ IJ1aH:

mWordViewModel.getAllWords().observe(this, words -> {
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https://developer.android.com/reference/androidx/lifecycle/ViewModelProvider

/I Update the cached copy of the words in the adapter.
adapter.submitList(words);

N

Onpenenute KOJ 3ampoca B kKauecTBe dieMeHTa MainActivity:

public static final int NEW_WORD ACTIVITY REQUEST CODE =1,

B MainActivity mo6aBbTe k01 onActivityResult() mist NewWordActivity.
Ecnu neiictBue Bo3Bpamaercs ¢ RESULT_OK, BCTaBbTE€ BO3BPALICHHOE CIOBO B

0a3y JaHHBIX, BbI3BaB MeTo 1 insert() WordViewModel:

public void onActivityResult(int requestCode, int resultCode, Intent data) {

super.onActivityResult(requestCode, resultCode, data);

if (requestCode == NEW_WORD_ACTIVITY_REQUEST_CODE &&
resultCode == RESULT_OK) {

Word word = new
Word(data.getStringExtra(NewWordActivity. EXTRA_REPLY));

mWordViewModel.insert(word);
}else {
Toast.makeText(
getApplicationContext(),
R.string.empty_not_saved,

Toast.LENGTH_LONG).show();

2
B MainActivity 3amycture NewWordActivity, Korga mnoyib30BaTelb Ha)XMET HA
KHOMIKY. B MainActivity onCreatefab naiigute FloatingActionButton

un onClickListener ¢ mOMOIIBIO ATOTO KOJA:

FloatingActionButton fab = findViewByld(R.id.fab);
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fab.setOnClickListener( view -> {
Intent intent = new Intent(MainActivity.this, NewWordActivity.class);
startActivityForResult(intent, NEW_WORD_ACTIVITY_REQUEST_CODE);
b
Teneps 3amyctute Barmre npuiokerne. Korma Oyaer qo0aBieHO HOBOE CIOBO B

0a3zy nmanHblx NewWordActivity, MOJIb30BaTeNbCKUN UHTEpPEHC aBTOMATHYECKU

OOHOBHT 3TO.

Hror

Tenepb, KOTrJJa MbI IIOJYYHIIN pa60qee IIPUIIOKCHHUC, naBaﬁTe emé pa3

IIOCMOTPHUM Ha TO, 4TO MBI CAENAINA. BOT CTpyKTypa Halero npuiioKEHUs :

S AR N R - MewWordActivity

WordViewModel

- Em oEm Em Em o= == =y

Room WordRoomDatabase

WordDao

J

PucyHnok 12 — ApxuTeKTypa NPUI0KEHUS

37



KomnoHneHThI IMPHUIIOKCHU A

MainActivity: oToOpaskaeT cjoBa CHHCKOM, WCIOJB3YI0 RecyclerView wu
WordListAdapter. B MainActivity Observer, koTopblii HaOmonaeT 3a LiveData u3
0a3bl TAaHHBIX M OMOBEIAET, KOIAa OHU H3MEHSFOTCS.

NewWordActivity: 100aBiIsieT HOBOE CJIOBO B CITMCOK.

WordViewModel: mpenoctaBiisieT METOABI I OOCTyIla K YPOBHIO JaHHBIX U
BO3Bpaaer LiveData, yToOs1 MainActivity Mmor HacTpouTs cBs3b Observer. ™
LiveData<List<Word>>: nemaeT BO3MOKHBIM aBTOMATHUYECKOE OOHOBJIEHHUE B
kommoneHTax Ul. B MainActivity Observer, KoTopslif HaOMroaeT 3a LiveData u3
0a3bl JTaHHBIX M OMOBEIACT, KOIJa OHU H3MEHSIOTCS.

Repository: yIpaBiasgeT OIHMM WIA HECKOJIBKMMH WCTOYHHUKAMHU JTAHHBIX.
XpaHWINILE TPEAOCTABISAET MeToAbl sl ViewModel 11l B3aMMOAECUCTBHS €
0a30BBIM TIOCTABIIMKOM JIaHHBIX. B 3TOM MNpUIIOKEHHWH OTOT CepBep
MIPEACTABIISIET cO00M 0azy AJaHHBIX Room

Room: siBisieTcst 0007104K0i U peanusyet 0a3y naHHbix SQLite. Room nenaer
3a BaC MHOT'0 pa0O0ThI, KOTOPYIO PaHbIIIe BaM IIPUXOIUIIOCH JeIaTh CAMOMY.
DAO: comocTaBJIsIeT BBI30BBI METOJa ¢ 3ampocaMu 0a3bl JaHHBIX, TaK 4YTO,
KOTJIa XpaHWJIMILE BBI3BIBAET METOJI, TaKOW Kak getAlphabetizedWords(), Room
MoxeT u3Bneub SELECT * FROM word _table ORDER BY word ASC.

Word: Kjacc CyIiHOCTH, KOTOPBIN COJACPKUT OJHO CIIOBO.

Views u Activities (1 Fragments) B3aUMOICHCTBYIOT C JaHHBIMU TOJIbKO Yepe3

ViewModel. Takum oOpa3oM, He UMEET 3HAUCHMUS, OTKYyAa OepyTCs TaHHbIC.
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KonTpoabHBIE BONPOCHI

1 Yro u3 ceds mpencranisier Android Architecture Components? I'ne ato

MIPUMEHUMO?

2 Tlepeuuncnute komnoneHThl Android Architecture Components, KOTopbie

UCTIOJIb30BAIMCH B XO/I€ JIa0OpAaTOPHON pabOTHI.
3 Uro Takoe Live Data?
4 OnuiuTe NpUHIMNI padoThl 6a3bl TaHHBIX Room.
5 Yo Takoe peno3uTOpuil, U KOrja OH UCTIOJIb3YeTCs?

6 Ilrocer ucrop3oBanust ViewModel ¢ Live Data?
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Co3znanue Web npujioxxeHust

IL1an

IlocTranoBka 3anaun

[LtanupoBanue

Pa3paboTka kiiacca TpeyroyibHUKa Yepe3 TeCThI
KoHconpHOE npunoxkenue

[Ipucoenunsiem popmy

[Ipocreiimmii pegakTopuHT

Ho6asnsem BJl/daiin u ctpoum nuarpammy KJiaccoB
Pedakropunr — npumensiem npunuun DIP

[Tonipobyem nmatrepn MVC u apyrue ...

0. VYmakoBka

ITocTaHoBKka 3a7aun

. Hanucate nporpammy Ha C# ¢ GUI 17151 BBIYMCIIEHUS TUTIOTEHY3bI U

mIomaay mpAMOYTroJIbHOIO TPpEyrojJbHHUKa

. IIpenycMotpeTs Takke padboty ¢ BJI, B koTopoi OyayT XpaHUTHCS 0OBEKTHI-

TPCYI'OJIbHHUKH, 3a1aBACMBbIC JIBYM: KaTCTaMH @ Mx M0>kHO 3anuChIBaTh U

HU3BJICKATh.

. IIpeaycMoOTpeTh TakKe COXpAaHEHHUE M U3BJIICYEHUE TAaHHBIX O

TPEYTOJIbHUKAX B TEKCTOBOM (haiiie.

. IIpenycMoOTpeTh 3amycK MpOrpaMMbl B KOHCOJIBHOM PEXUME.

. [IpeaycMoTpeTs 3amycK mporpamMmsbl B BEO-pexnuMe



PacyeT runoteHyssl,
nnowann n nepumeTpa B
KOHCOoIn1

PacueT runoTeHysbl,
nnowagu 1 nepumeTpa B
GUI

PacueT runoTeHyssl,
nnowaan u NepumeTpa B
Beb

3arpyska kateToB 13 b[j

3arpyska KaTeToB 13
daina

Coxpa HEHWEe KaTeToB B

BA

CoxpaHeHue KaTeToB B
doanne

Pucynok 13 - Jluarpamma ucnoiab30BaHus

[Liman Bepcuit

1 1

1. Pacuer 0,2
TUTIOTEHY3bI B
KOHCOJIEHOM PEXHIME

2. I'paduueckuit 0,2 2 1
uHTepdeiic

3.CBJ 0,2 3 2
4. C daitnom 0,1 4 2
5. Beb6-Bepcus 0,4
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IliianupoBanue

[1naH nepBoW Urepanuu

0. Co3pganue
NpoeKTa U MpoY.

0,1 P

1. Kiacc npsaMoyr.
TpeyroabHuKa

0,7 P

2. [Ipunoxenue 0,2 P

(koHCOJIBHOE)

Pa3paboTka kjacca npsiMOyroJibHOI0 TpeyrojbHuKa yepe3 TecTbl. Co3gaem
pemienne u npoekra (NET Core 5)

Co3saHue n POEKTa

Mouck wabnoHoe (ALT+"B") P~
OuncTuTs BCe
nOCJ’Ieﬁ,HVIe wabnoHs! NpoeKkToB C# - Bce nnatgopmel - Bubnunotexa -
. - - C#
ér_l Be6-npunoxenune ASP.NET Core (Mogens * n&! BbubnvoTeka Knaccos
npeAcTaBNeHUe-KOHTPoANEp) &

MpoekT anA cospaHva BUBAMOTEKW Knaccoe, ucnonbsyroweid NET Standard
mnn NET Core

Eﬁ Tectoebli npoekt NUnit c#
C# Android Linux macOS Windows BuBanoteka
W buBauoTeka knaccos C# C* BuBnMoTexa kKnaccos WPF
|y MpoekT ANA co3aaHWA BMBAMOTEKM KNaCccoB, MCNoNb3yoleld npuaoxeHue
&9 Nycror npoexr C++ WPF NET Core.
C# Windows PaBouwid cron BubanoTteka
&9 Nycror npoexr CLR (NET Framework) C+4
Hi‘a BrbnvoTeka HacTpavBaeMblX 3N1eMeHToB ynpaeaenvs WPF
Knaccvueckoe npunoxesve Windows ot <m> MpoekT AR cO3AaHWA BUBAMOTEKM HacTpanBaeMblX 3N1EMEHTOB YNpaBiAeHKa Ans
npunoxenuid WPF .NET Core.
ﬂ Mpunoxenue Windows Forms (NET Framework) Cc# C# PaBouwid cron BubanoTera
ot C#
B BuBavoTexa knaccos CLR (NET Framework) Cist €* BrbnvoTeka NONL30BaTENLCKMX 3NEMEHTOE yripasnesua WPF
ol MpoexT AnA co3AaHMA BUBAMOTEKM NONL30BATENLCKMX INEMEHTOB YNPABNEHUA ANA
. npunoxernia WPF .NET Core.
T MoBunsHoe npunoxerye (Xamarin.Forms) e

Hazan

Pucynok 14 - Co3zaHue npoekra
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HacTponTb HOBbIA NPOEKT

C# Android Linux macOS

BEnbnuoTeka Knaccos
Wma npoekta
ThreeAngle
Pacnonoxerwe
C)\Projects\Prg\Simple3Anagles)
Wma pewenma @

RectThreeAngles

l:‘ MomecTuTs pelweHre U NpOEKT B OAHOM KaTanore

Windows BbubnunoTteka

Hazan Nanee

JlonoaHUTEeNbHbIE CBEAEHNS

BubanoTeka Knaccos %

Llenesas nnatpopma @

Android

Linux macOSs Windows BubavnoTeka

NET 5.0 (texywan sepcun)

Pucynok 15 — Hactpoiika npoekra
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[1o6aBnTb
HOBbIN MPOEKT

MocneaHWe WabnoHsl
NpOeKTOB

o EBubnuoteka

C#

KNaccos
Be6-npunoxeHune
ASP.MET Core

("jJ (Moaenb- Cc#
nNpeicTaEneHue-
KOHTpOARep)

<« TeCTOBbIA NpoeKT

a2 #

B NUnit ¢

£ nNycrom npoekt C++
MycTon npoexT

&7 CLR (NET Ci+

Framewaork)

Mowck wabnoHos (ALT+"B") P~

QOunctuTs BCE

- Bce nnathopmel - Tectvposanme -

MpoekT Tectos MSTest

MpoekT, cogepXalmii MoaynbHbie TecTbl MSTest, koTOpbIE MOXHO BbIMONHATL Ha
nnatdopme .NET Core 8 Windows, Linux 1 MacOS.

C# Linux macOS Windows TectupoeaHue

Tectoeeld npoekt NUnit
MpoexkT c Tectamu NUnit, koTopble MOTyT EbINOAHATLCA Ha Base NET Core B
Windows, Linux n MacOS.

C# Linux macOS Windows PabBouwuid cton Tectupoearue

Bed

MpoekT MmoaynsHoro tecta (NET Framework)

MpoekT, coaepxawmii MoAyAbHEIE TecTel MSTest.

C# Windows TectnpoeaHne

TectoseIl npoekT xUnit

Mpoekr ¢ Tectamu xUnit.net, koTopble MOTYT BBINOAHATLCA Ha Baze NET Core B

Nanee

Ccbliika Ha 0H0JMOTEKY B TECTOBOM IPOEKTe

Awcnetuep cooinok - Test3Angle

4 TpoekTbl

Pewenwne Wma
ThreeAngle

b OBuMe NPoeKThI
b COM

b 0630p

?
Mowck (Ctrl+E)
Myts Nms:
C\Projects\Prg\Simple3Angles\R... I EEEOLIE
O630op... | | OK | ‘ OtmeHa

Pucynok 16 — JloGaBiieHrE HOBBIX CBOMCTB MPOEKTA

CIIHCOK TeCTOB

1. Tect co3manus 0OBEKTA U CUUTHLIBAHUS IOJIEH
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TecT BBIPOXKIEHHOIO TPEYrOJIbHUKA (TUIIOTEHY3a)

Tect Ha oIMOKY IPU CO3JaHUM C HEKOPPEKTHBIMU ITapaMeTpaMu
Tect pacyeTa rUIOTEHY3bI

Tect ompeneneHus miomaIn

Tect OIIPpCACIICHUA TIOIIAAN IIPAMOYI'OJIbHUKA, Kyda BIIMCAH

NS kWD

Tect BBIBOJA B CTPOKY

IIpuMepsI TECTOB

public class Test3Angle {

ThreeAngle s3angle;

[SetUp]

public void Init() {
s3angle = new ThreeAngle(3, 4);

}

[Test]

public void testCreateAndRead() {
Assert.AreEqual(3, s3angle.A);
Assert.AreEqual(4, s3angle.B);

}

[Test]

public void testCalcC()

{
Assert.AreEqual(5, s3angle.C);

}

Onucanue Kjacca

public class ThreeAngle
{
public ThreeAngle(double a, double b) {
A=a;B=b;
b
public double A { get; set; }
public double B { get; set; }
public double C {
get {
return Math.Sqrt(A * A + B * B);
b
b
public double Per {
get {
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return A + B + C;

public double getArea(bool threeAngle)
return threeAngle ? A*B/2: A * B;
public override string ToString()
return A.ToString() +" " + B.ToString() +
"""+ C.ToString();
3anyck TecToB
O6o3peeatens TecToE F X RIS X Test3Angle.cs >
> ~-0C'o A5|®s5(Qo| -2 & & £ - Nowcks obospesatene Tectos (C L ~
TectwpoBaHwne NnvtensH... Mpusi CBOAKa no rpynne
&) Test3Angle (5) 33 mc Test3Angle
4 @ Test3Angles (. 33 mc TecTsl B rpynne: 5
4 & Test3Angle .. 33 MC (©) Ob6wan AMMTENbHOCTL: 33 MC
@ test2String 31 Mmc
PesyneTtarhl
& testArea 2 MC .
Q 5 MNpoigen
& testCalcC <1 MC
& testCreat... < 1 MC
& testZero <1 MC
L [

Pucynoxk 17 — 3amyck tecra
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J1obaBuTb

HOBbIN MpoeKT

KoncosbHOE puiioxeHune

Mowck WabaoHos (ALT+"B") -

c# - Windows - KoHcons

MocneaHue WwabnoHbl

NMpoeKTOB

mes  TECTOBBIA NPOEKT

B Nunit

. bubnuoTexa
*°  Knaccoe

C#

C#

Beb-npunoxeHwe

ASP.NET Core
Erj (mMoaens-

npeacTagneHwWe-

KOHTpOAnep)
&1 Mycroii npoekt
MycToi npoekT

&3 CLR (NET
Framework)

C#

ﬁ’ KOHCONBHOE NpUACHKEHWE

MpoekT AnA cO3AaHWNA NPUAOKEHMA KOMaHAHOW CTPOKK, KOTOPOE MOXET
BELINOAHATLECA B cpeae .NET Core B Windows, Linux n Mac OS

C# Linux macO5s Windows KoHcons
ﬁ' KonconeHoe npunoxerwe (NET Framework)
MpoekT NpUACKEHMA ANA KOMaHAHOW CTPOKK

C# Windows KoHcone

He nawnwm 1o, uto uckanu?
YCTaHOBKa ADYTMX CPEACTE W KOMMOHEHTOB

Pucynok 18 — HoBbIil TPOEKT KOHCOJIBHOTO MPHIIOAKEHUS

Hy}KHO IIO6aBI/ITI> CCBIJIKY Ha ITPOCKT C KJIIaCCOM

using System;
using ThreeAngles;
namespace Rect3 AnglesConsole

{

}

class Program

{

static void Main(string[] args)

{

b
b

ThreeAngle s3angle = new ThreeAngle(

Double.Parse(args[0]), Double.Parse(args[1]));
Console.WriteLine(s3angle. ToString());
Console.ReadKey();

[Tocne 3amycka ¢ nmapamerpamu 3 4
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C\Windows\System32\cmd.exe - Rect3AnglesConsole.exe 3 4

Pucynok 19 — 3anyck KOHCOJIBHOTO MPHUIIOKEHUES

[1o6aBuTH
HOBbIN MPOEKT

MocnegHue WabnoHbl

MPOEKTOB

B KonconsHoe -
nNpUAOXeHWE

« TecToBbIA NpoekT

" c#

&1 Nunit

o EvbBauoTteka o
KNaccos
Beb-npunoxeHune
ASP.NET Core

B (momens- c#
npeacTasnexme-
KOHTpOANED)

&5 Nycroit npoekt C++
Mvctol DO

NucneTuep cceinok - Rect3AnglesGUI

4 [poekTsl

Pewenne Wma

DataSource
Rect3AnglesConsole
Test3Angle

P O6lwme npoekTsl

b COM

Ipucoenunsiem popmy

-

C#

<m>

ymeK WwabnoHos (ALT+"B") P
OumcTvTb Bee
C# - Windows - Bce TMnbl NnpoekTos -
(& Linux macu> winaows Fanoyuia CcToa |eCTUpoEaHne
Beb

Mpunoxerwe Windows Forms ((NET Framework)

MpoekT AnA CO34aHWA NPUAOXKEHUA C NONL30BATENLCKUM MHTepdeicoM
Windows Forms (WinForms)

C# Windows PaBouwia cton

Mpunoxexre Windows Forms

LllabnoH npoexTa Ang cozaaHua npunoxerdua NET Windows Forms (WinForms).
C# Windows Pabouwid cTon

EvbanoTexa knaccos WPF

lNpoekT ana cozgaHya BUMBANOTEKM KNACCOB, fC'O.-'I:B'y'HJI_e? NpYACXKEHWE
.
WPF .NET Core.

C# Windows PaBouwid cron BuBamoteka

BEMBAMOTEKa NONb30BATENLCKMX 31eMeHTOoB ynpasnenmwa WPF

Nanee

Mowck (Ctrl+E)

MyTs Wms:
C\Projects\Prg\Simple3Angles\R...  ThreeAngle
C\Projects\Prg\Simple3Angles\R...
CA\Projects\Prg\Simple3Angles\R...

ThreeAngle

P O630p

C\Projects\Prg\Simple3Angles\R...

Pucynox 20 — HoBblii mpoeKT rpadruueckoro npuiaoKeHus
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1® TpeyronsHuk — ] et

A 3
B 4
C 5
Mnowaae 6 [] npamoyr.
TexcT 345
Pacuer BA Dann

Pucynok 21 — @opma BBOJa TapaMeTPOB

public partial class Forml : Form {
ThreeAngle t;
public Form1()
{

InitializeComponent();

t = new ThreeAngle(3, 4); // Coznanue 00beKTa KOHKPETHOTO

KJj1acca

b
private void buttonl Click(object sender, EventArgs e)
{
try
{
t.A = Double.Parse(textBox1.Text);

49



t.B = Double.Parse(textBox2.Text);
label4.Text = t.C.ToString();
label5.Text = t.getArea(!checkBox1.Checked).ToString();
label6.Text = t. ToString();
b

catch

{

MessageBox.Show("Ommbka npu BBoze !");

Ipocreiimmii pepakTOpUHT
1¥ TpeyronbHWk — O >,

A |3
g [4
C 5
Mnowaage 6 [] npamoyr.
TexcT 345

Pacuer B/ Daiin

Pucynox 22 - PedakTopunr
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godsadad qraleasdeogQ

38990 qLI"S_LEEQdEOgO HOLH3NBVE 9U8HE| |

Jo6asasiem 6a3y nannbix (b/[ LocalDb)

¢ Wi Irce - @
4 ﬁi SQL Server

4 = (localdb)\MSSQLLocalDB (SQL Server 13.0.4001 - DESKTOP-E77TGLC\Andrei)

4 [ Bazbl faHHbBIX agg

I CucremHble basbl AaHHbIX oo L TIEHEIE LR

[ artgallerydb MyBavKaumsa NPUICKEHUA YPOBHA AaHHbIX...

[ AzureStorageEmulatorDb510

[ AzureStorageEmulatorDb57

b

b

12

b bﬂ,o&amﬁb HOBYH Dasy AaHHbIX
b i@ DB_005d1ech7fc2421392a041e98d5ccate & Obrosuts
b

b

b

a DB _0c21c3e2acaB48009e4180d84172bcf2
a KnockoutSamplesContext-20130822070031
9 usersdbstore
P B BesonacHocTk
P B O6uextul cepeepa
b = (localdb)\myLocalDb (SQL Server 11.0.2100 - DESKTOP-E77TGLC\Andrei)
b E (localdb)\v11.0 (SQL Server 11.0.2100 - DESKTOP-E77TGLC\Andrei)

P N - RectThreeAngl
PSS e 1l Catalog=ThreeAngles;Integrated Secu

4 g ThreeAngles

W

Pl
b |i‘i,. CpaBHeHWe AaHHbIX...

b BH Jlobaeutb HOBYytO TabamLy...
- RS
b W Cv ObHoBUTL

[ N [NnormamaanvensmneTs

Obozpeeatens obbekTor SQL Se

Cozaats 3anpoc

4 .| Ba3bl AaHHbIX

P B CuctemHble 6

Pucynok 23 - JloGaByieHue 6a3bl JaHHBIX
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dbo.Table3Angles.sql

p -

[ NV, TR S TV Ny

S SQLQuery1.sql dbo.Table [KoHctpykTop]*

IDataSource.cs

v H !‘ !J ThreeAngles - 3 ?ﬂ g Ea
[CREATE TABLE [dbo].[ThreeAngles]

(

[A] FLOAT NOT NULL,
[B] FLOAT NOT NULL

4« @ ThreeAngles

|

A~ A " A v

. Tabnauupl

I CucrtemHbie Tabauubl

P
P B Buewnwue Tabauupl

4 dbo.Thr
W Cron
Ko
W Orp:
o Tpwur
W Unag
W Cram
" Mpeacraene

w’

A A
)
ol C

I CMHOHMWMBI
I Mporpammi
I BHewHue pi
I Service Brol
I Xpanuunuiwge

Z“wO [0 X %l

CpaBHeHWe AaHHbIX...
ChopmupoBaTs CKPUNT Kak

[lpocmoTp koaa
[lokazaTb KOHCTPYKTOP
[lpocmoTp pazpeleHnid

MpocMOTp AaHHLIX %

Yaanute

[lepemmeHoBaTh

QObHoBWUTL

CeoWcTBA

Del

¥ bezonacHocTb

Pucynok 24 — PenakTupoBaHue TaOIuIL
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dbo.ThreeAngles [[laHHbie] 4 X QIBEIGERLoV (e =N

¢ (%Y % MakeumansHoe konanye

B

v
U"IL-UI""-J:B,
~ [

* NULL NULL

Pucynox 25 — IIpocMoTp 6a3bl JaHHBIX

o® TpeyronbHuk — O o
A 3
B 4
C 5
Mnowaae 6 [] npamoyr
Texer 345
Pacuer BA Daiin

Pucynok 26 — 3amyck otoOpaxxkeHus Gpopmbl
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® Form3 — O ¥

Pucynox 27 — OtoOpaxkeHue coaep>KUMoro 0a3bl JaHHBIX

Kon nyst paboThl ¢ 6a30i JaHHBIX TPEACTABICH HUKE.

public List<ThreeAngle> getAB List()

List<ThreeAngle> Ist = new List<ThreeAngle>();
SqlConnection cnn = new SqlConnection(
"Data Source=(localdb)\\MSSQLLocalDB;Initial Catalog=ThreeAngles;Integrated
Security=True;Connect
Timeout=30;Encrypt=False; TrustServerCertificate=False; ApplicationIntent=Read Write;MultiSubne
tFailover=False");
SqlDataAdapter da = new SqlDataAdapter(
"select * from ThreeAngles", cnn);
DataSet ds = new DataSet();
da.Fill(ds);
cnn.Close();
DataTable dt = ds.Tables[0];
foreach (DataRow dr in dt.Rows)
{
Ist. Add(new ThreeAngle(Double.Parse(dr[0].ToString()),
Double.Parse(dr[1].ToString())));
}

return Ist;
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PaboTa ¢ HCTOYHMKOM JaHHBIX B (popmMax

Kon nist pabotsl ¢ hopmoit mokazaH HIKE.
Form3 frm = new Form3(new DBDS());
frm.ShowDialog();

textBox1.Text = frm.A.ToString();

textBox2.Text = frm.B.ToString();

foreach (ThreeAngle t in ds.getAB List())

{
try
{
string[] row = new string[] {
t.A.ToString(), t.B.ToString()};
dataGridView1.Rows.Add(row);
}
catch {}
}
}

PedaxTopuHr — BoigessieM nHTepPeiic /I HCTOYHUKA TaHHBIX (IPUMEHseM
npunuun DIP)

namespace DataSource

{

public interface IDataSource

{
List<ThreeAngle> getAB List();

}
h

JobGaBJisiem 3arpy3ky u3 ¢aiiia

Kon nns 3arpy3ku u3 daiina.

public class FileDS : IDataSource
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#region IDataSource Members
public List<ThreeAngle> getAB_List()
{
List<ThreeAngle> Ist = new List<ThreeAngle>();
StreamReader rdr = new StreamReader("in.csv");
String all = rdr.ReadToEnd();
String[] arr = all.Split(new string[] { "\r\n" },
StringSplitOptions.RemoveEmptyEntries);
foreach (string s in arr)
{
String[] arrl = s.Split(new string[] { ";" },
StringSplitOptions.RemoveEmptyEntries);
double a = Double.Parse(arr1[0]);
double b = Double.Parse(arr1[1]);
Ist. Add(new ThreeAngle(a, b));
}

return Ist;

}

#endregion
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Pedaxropunr — peanusyem uarepdeiic st HCTOYHUKA JaHHBIX — ORM Entity
Framework

4
_=
X

ObozpeeaTtens pelleHWid
@A o-2F@ K-

Oboszpeeatens pewerunii — nomck (Ctrl+x)

~

eg1oM08a

o

R Pewerne "RectThreeAngles” (npoekTei: 8 1z 8)
b CSVData

p DataSource

4 EFData

4 JS§ 3aBucum

b & Anam - .
b 8 Mrard [obaeutk ccbinky Ha 0BLWMii NpoexT...

[lobaeuTb CCbINKy Ha NPOEKT...

> [ Npoe Nobaeuts ccoinky Ha moaens COM...
P C* EFDB.cs  #p
p LocalDBData -«
p Rect3Angles
p Rect3Angle

b ] Test3Angle OTKpLITE 31eMeHT Kak KopeHs obozpeeatens

D[] ThreeAngle

YnpaeneHve NOAKNHOUEHHBIMK Cly>kbamum
¥npaeneHve naketamu NuGet... b

Yaanutb HEWUCNOAb3YEMbIE CCHIMKH...

Hoeoe npeacraenexuve: Obozpesatens pelieHuWid

Pucynok 28 — Jlo6aBnenue uaTepdeiica s 10cTyna K abCTpaKTHOMY UCTOUYHUKY

JaHHBIX

[Ipu ycranoBke BbIOepute Bepcuto, cooTBercTByromyto .NET Core SDK

mpoekTa (B 1aHHOM ciydae 5.0)

NuGet: EFData & X [JEgbie:id LocalDBData.cs Form3.cs Form.cs Program.cs Form3.cs [Design]

0630p YcraHoBAeHo ObHoBNEeHMA

EntityFrameworkCore x - & l:‘ BicntoumTts NpeaBapuTensHBIE BEPCUM

Wad Microsoft.EntityFrameworkCore.SqlServer & agrop: Microsoft, Ckaunsanuii: 172M 601 ¥
Microsoft SQL Server database provider for Entity Framework Core. I,\\y_

Microsoft.EntityFrameworkCore.InMemory @& acrop: Microsoft, Ckaunsanuii: 92,2M 6.0.1

Pucynox 29 — JIo6aBnenue nporpammaoro makera NuGet
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Kon nst pabotel ¢ ORM mipecTaBiieH HIKE.
public class EFDB : DbContext, [DataSource {
DbSet<ThreeAngle> ThreeAngles { get; set; }
public EFDB() {
Database.EnsureCreated();
b
protected override void OnConfiguring(DbContextOptionsBuilder
optionsBuilder) {

optionsBuilder.UseSqlServer("Server=(localdb)\\MSSQLLocalDB;

Database=threeangles_db;Trusted Connection=True;");

b
protected override void OnModelCreating(ModelBuilder

modelBuilder) {
modelBuilder.Entity<ThreeAngle>().HasNoKey();

public List<ThreeAngle> getAB List() {
return ThreeAngles.ToList<ThreeAngle>();

ORM EF — Code First BJ[ threeangles db u tabauma ThreeAngles co3nganb

ABTOMAaTHU4YCCKH.

58



Obozpesatens obwektos SQL Server

¢ #

4 = (localdb)\MSSQlLocalDB (SQL Server 13.0.4001 - DES

4 .| ba3bl AaHHBIX

I CuctemHble Bazbl AaHHLIX
[~ artgallerydb
w AzureStorageEmulatorDb510
AzureStorageEmulatorDb57
DB 005d1ecb7fc2421392a041e98d5ccafe
DB_0c21c3e2aca848009e4f80d84172bcf2
KnockoutSamplesContext-20130822070031

ThreeAngles
threeangles_d

v v v v Vv Vv v v v v
oo

usersdbstore

4 @ threeangles db
4 .| Tabnuupl
4 . CucremHble Tabanuel
b K sys.trace_xe_action_map
p E sys.trace_xe_event_map

I BHewHue Tabnuubl

4 dbo.ThreeAngles
4 .| Cronbusl
B A (float, not null)
E B (float, not null)

49 — — [

Pucynok 30 — O630p aBTOMaTHUYECKH CO3/TaHHOM 0a3bl TAHHBIX
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ﬂ|06aBMTb HOBb“Z npOEKT Mowuck wabnoHos (ALT+"B") P~

Peanusyem Bed ¢ momombio ASP.NET Core MVC

QuunctuTe BCE

MNocneaHue wabaoHbl NpoeKToB C# - Bee nnargopms M Be6 v

o

N

Bl

&I

WebAssembly u moxeT pazmewatsca B npunoxenny ASP.NET Core. 3ToT wabnox =
MOXHO UCMOAL30BaTL ANA Beb-NPUNoKeHMii C PaCLUMPEHHBIMU AMHAMUYECKMMU
nonb3oBaTebckuMi uHTepdelicamm (U).

BubavoTeka knaccos C#

KoHconeHoe nprnoxeHue c#
C# Linux macOS Windows Obnako Beb
Mycroit npoext C+t (cj NMycroit ASP.NET Core
e MycToi wabnoH npoekta ana coznaHna npuaoxenna ASP.NET Core. 3101 wabaoH He
Tectoeelit npoexT NUnit C# WMeET COAePKUMOTO.
C# Linux macOS Windows O6nako Cnyx6a Be6
Mycroit npoekt CLR (NET Framework) Crt
@j Beb-npunoxenue ASP.NET Core (Moaenb-npeacTaBAeHe-KOHTPOANEP)
Knaccnueckoe npunoxenue Windows Cr+ LWabnoH npoekta ans cozpanuna npunoxenus ASP.NET Core ¢ obpasuom
: npeacraBeHuit MVC u konTpeanepos ASP.NET Core. 37oT wabnox %mmm Takoke
. ncnoAb3osatk AnA cayxb HTTP RESTful.
MpuaoxeHue Windows Forms (NET Framework) c# & Y-
Cc# Linux macOS Windows OBnako Cayxba Beb
Bubaunotexa knaccoe CLR (NET Framework) C++
@ Mpunosxenne Blazor Server
a
. LabnoH npoekTa Ans co3aaHnA cepeepHoro npuaoxenmna Blazor Server, koTopoe
MobunsHoe npunosxenve (Xamarin.Forms) c# . ,,z,rﬁ - .,Yfl,w T ﬂh hpmp” ?/ ASP.NET Core 1 o6pabart WEY

-

Pucynok 31 — HoBslii mpoexT Web npuiioxxeHust

Kon Web npuioskenust npecTaBieH HUXKE.
KontpoJsiep HomeController.cs
public class HomeController : Controller
{
private readonly ILogger<HomeController> logger;

private IDataSource db;

public HomeController(ILogger<HomeController> logger) {
_logger = logger;
db = new EFDB();

public TActionResult Index()

{
ViewBag.A ="3";
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ViewBag.B = "4";

ViewBag.C ="0";

ViewBag.Area ="0";

ViewBag.Per ="0";

return View(db.getAB List().ToList());

public TActionResult Privacy() {
return View();
b
[ResponseCache(Duration = 0, Location = ResponseCacheLocation.None,
NoStore = true)]
public TActionResult Error() {
return View(new ErrorViewModel { Requestld = Activity.Current?.1d

7?7

HttpContext. Traceldentifier });
}
[HttpPost]

public IActionResult Index(string A, string B) {
ThreeAngle t = new ThreeAngle(Double.Parse(A), Double.Parse(B));

ViewBag.A = A; ViewBag.B = B; ViewBag.C = t.C.ToString();
ViewBag.Area = t.getArea(false). ToString();

ViewBag.Per = t.Per.ToString();

return View(db.getAB_List().ToList());
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ﬂj | Pacyét TpeyronbHwka X +

& C [ https://localhost:44355 6

Pacuér TpeyroibHuka

Als |

B4 |

C=5

ILaomane = 12
IMepumerp = 12

‘ Pacuér ‘

IIpamoyronbHbLe
TPeYTo.IbHHKH

Karer A Kater B
3 4 | BuiBparb |
5 | BbiBpatb ‘

=S

h

6 | Beibpatb ‘

Pucynok 32 - @opma (view Index.cshtml)

Pasmerka Core MVC — View (Index.cshtml — Razor)
@4

ViewData["Title"] = "Home Page";
Layout = null;
b
<style>
.center { width: 230px; padding: 10px; margin: auto; }
</style>
<!doctype html>
<html>
<head>

<title>Pacuér TpeyroapHuka</title>
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<meta charset="utf-8" />

<meta name="viewport" content="width=device-width">

<script type="text/javascript">

function setAB(a, b) {

b

let form = document.forms.frm
frm.elements.A.value = a

frm.elements.B.value =b

</script>

</head>

<body>

<div class="center'">

<form method="post" name="{rm">

<h2>Pacuér Tpeyronpuuka</h2>

<h3 />

A <input type="text" name="A" value=@ViewBag.A />

<h3 />

B <input type="text" name="B" value=@ViewBag.B />

<h3 />

C = <label name=Ilable4>@ViewBag.C</label>

<h3 />

[Tnomans = <label name=lable5>@ViewBag.Area</label><br>
[lepumerp = <label name=lable6>@ViewBag.Per</label>

]

<p style="text-align: center"><button type="submit"

]

name="action">Pacuér</button></p>

</form>

</div>

<br>

<div class="center'">
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<h3>IIpsimoyronbHbIe TpEyroabHUKU</h3>
<table>
<tr>
<td>Karer A</td>
<td>Karer B</td>
<td></td>
</tr>
@foreach (var tri in Model)
{
<tr>
<td>@tri.A</td>
<td>@tri.B</td>
<td><input type="button" onclick="setAB(@tri.A, @tri.B);"
value="BrsiOparts" /></td>
</tr>
b
</table>
</div>
</body>

</html>
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Crtpoum guarpammy kiaccoB (ObjectiF 7.1)

-

A objectiF - Open / C:ﬁe System

What would you like to do?

(7 Open recent system

(Z) Open existing system

(7 Dpen Sample with Tutorial

Help < Back Mest = Einish

Pucynok 33 — IToctpoeHue nuarpammsl KJIaccoB
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-

4 objectiF - Create New System

* = —

Templates:

From which template do you want to create the new system?

Description:

<Js: Model Transformation
«Js: Persistence in CH
i Requirements Model

«Jis UML with Visual Basic

5 LIML with C#

System Template Function::

Modelbased development of a CH application with LIML.

System Template Tutorals:
Developing CH Applications with LIML.
Developing Model Transformations.

System Template Contents:

Domain-oriented model with

package for modeling use-cases with LIML,

package for modeling business processes in BFMM,
package for modeling the presentation flow,

package for modeling business services and messages,
package for modeling business entities with LIML.

The domain-orierted model is suitable for model transformations
irto the technical model of a CH application with .NET Framewark

35

Technical model without package structure.

L3

m

| Cancel | | <Back | Ned> |

Finish

Pucynox 34 — Beibop nocrtpoenness UML Ha ocHoBe koga C#
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A objectiF - Create New System

What is your new system’s name and path?

(] Program Files
@#-(_]) Program Files (x86)
-(] ProgramData
EJ D Projects

I #-C3 _old

@-(] _priv

---f“_'| _vstu

@[] Aricles

-3 Conf

I [#-(C] Courses

-2 NClass_v2.04_src
=2 Prg
- @-acs
&-(C3 Docker
@[ DocX
-3 php
@03 Py
&1 RPD
-] Schedule

~ | Name

T}'|rr:+r:4.#"-nqle

User:

|Andrei

Pucynox 35

=T v

Finish

— Br16op BeIX0O1HOTO (haiina
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s
objectiF - System

e = oo

[_ MyCormpany

f-..ﬂf Accessibility

-4 Microsoft
G- MS
-4 NUnit
*’-...;5 Systemn

III -2 Imported Types

f_ MyApplication < <Platform Independent Model= = [modeling]

’--af SemanticTypes [modeling]

Create

Generate Classes

Rescan Classes

Search...

Replace...

References...

Check Code Documentation...

MUnit Tests

IIPOCTOM IT
aAunarpamn

Import...
Show Mame Conflicts

am s o ot rmaa
. Eopurns s prameg meana Pl 1

—

Adapt

Source Code...
Resolve Open References

MET Assembly...

Pucynok 36 — O6paTHbIf MHKUHUPUHT KOJa
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& Reverse Engineering
Package . <global>

File Types for File C# Source File v Add Files...

B C:\Projects\PratRectT hreednales\40bjectiF\CSVD ata.cs Add Directory...
[£ C:\Projects\Prg“FectT hreedngles\d0bjectiF\EFDB.cs
& C:\Projects\Pra%RectThreedngles\40bjectiF\Form1.cs
[5 C:\Projects\Prg“FectT hreedngleshd0bjectiF \Form3.cs Edit
[ C:\Projects\PratRectT hreednales\40bjectiF\HomeCortroller. cs
[£ C:\Projects\Prg\RectT hreedngles\d0bjectiF D ataSource.cs
& C:\Projects\Prg\RectT hreedngleshd0bjectiF\LocalDBD ata.cs
[£ C:\Projects\Prg\RectT hreedngles\40bjectiF\Program.cs

Remove File(z)

[] Create source files [[] Create relationships

Set classes to public

[1Class diagram:
Configuration file Edit
Repart
Report File: C:A.\ReportOnReverseE ngineering. txt E dit
Analyze Start Close Help
Ready

Pucynok 37 — Beibop ¢aiina mjst 00paTHOTO HHKUHUPUHTA
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™

| | —_|

| Generate Classes NET Project...
F-:' Rescan Classes Package Diagram...
n Search.. Use Case Diagram...
: Replace Activity Diagram...
] Class
3 Beferences... - ;
i Sequence Diagram...
: Check Code Documentation... NET Solution...
; NUnit Tests ’ State diagram...
Reverse Engineering 3 Business process..,
n Impert... Actor... t ot
- Show Mame Conflicts Use Case...
i [ nde
Adapt b Activity...
Class...
Delegate...
Enumeration...
[ .
i . Generic Class...
d listBoxl DoubleClic o Ew
- Description
. File...

-

Create Class Diagram

Clazs Diagram:

Ok

E]

ll

Mote:

Cancel

III 4

Help

["| Open

Pucynok 38 — Bei0op tuna nuarpammel «Class Diagram»
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Pucynok 39 — OtoOpaxkeHue pe3yiabTaTa NOCTPOSHHS AUarpaMMbl KI1acCcOB

71



i

Ctpoum auarpammy nakeroB (ObjectiF 7.1)

Controllers

<<Package>>

Controller
HomeController

Q

1

DataSource

<<Package>>

DBDS
DbContext
EFDB

File DS
DataSource

<<Import>>

1 1
SimpleThreeAngle Rect3AnglesConsole
<<Package>> <<Package>>
Form1 Program
Form3
+ <<Import>>
1 ;
ThreeAngles ,
<<Package>> O H
ThreeAngle

Pucynoxk 40 — OtoOpaxkeHue pe3yapTaTa HOCTPOEHUS JUarpaMMbl TaKETOB

@ o-2 @ [u &[]

Oboszpesarens pewenuii — nouck (Ctrl+;)

2] Pewetive "RectThreeAngles” (npoekTsi: 9 13 9)
b CSVData
4 DataSource

P & 3aBucumocty

4  C* |DataSource.cs

P =0 |DataSource

EFData

vV VvV Vv v v

LocalDBData
Rect3AnglesConsole
Rect3AnglesGUI
=1 Test3Angle
ThreeAngle
%] ThreeAnglesAspCoreMVC

Pucynok 41 — Orobpaxkenue koneuHnoro pemienus Visual Studio
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Pexomenagyemas urepatypa

. YepHnukos, B. PazpaboTka MmoOuIbHBIX nipriioxkeHuit Ha C# nist 10S u
Android : yueb6Hoe nmoco6ue / B. Uepauko. — Mockaa : [IMK Ilpecc, 2020.
— 188 c.

. ¥YMmpuxuH, E. JI. OcHoBbl pazpabotku 10S-nipunoxeruit Ha C# ¢ moMoIbio
Xamarin : yyebnoe nocobue ais By30B / E. JI. Ympuxun. — CaHkT-
[letepOypr : Jlans, 2021. — 384 c.

. xanapcanam, C. IIpakTrdeckoe pyKOBOJACTBO IO pa3pabOTKe yaT-
unTepdeiicon : pykoBoactso / C. Ixanapcanam. — Mocksa : JIMK Ilpecc,
2018. —340 c.

. Bacunbes, H. I1. BBegenue B ruOpuaHbie TEXHOJIOTUH Pa3padOTKH MOOMIIbHBIX
MpUIOKEHUH : yueOHoe nocodue 11t By30B / H. I1. Bacunbes, A. M. 3asu. —
2-e u3., crep. — Cankr-IlerepOypr : Jlans, 2021. — 160 c.

. ApXUTEKTypHBbIE pelleHrs HHPOPMAITMOHHBIX CUCTEM : yueOHuK / A. U.
Bonsxo, JI. C. Beirockuii, B. A. Jlyoenenkuii, B. B. llexanockuii. — 2-¢
u3 ., nepepad. — Caunkr-IlerepOypr : Jlans, 2021.

. Hectepog, C. A. OcHOBBI HH(POPMAITMOHHOMN OE30MTaCHOCTH : YUSOHUK JIJIS
By30B / C. A. HecrepoB. — Cankr-IlerepOypr : Jlanb, 2021. — 324 c.
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Bonrorpanackuit rocyiapCTBEHHbIA TEXHUYECKU YHUBEPCUTET.
400005, r. Bonrorpan, npocn. B. W. Jlenuna, 28, kopm. 1.
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