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Co3nanue Android-npunoxenue Ha 6a3e Architecture Components

enu paGoTHI:
1. PaccmoTpers Habop xommoneHToB Architecture Components,

MOHSTh, KaK OHU B3aHMMOJICHCTBYIOT APYT C IPYTOM.
2. Hayuuthcs cosmaBath Android-npunoxenue Ha o 0aze

Architecture Components.

OO0mue ceenennst 00 Android Architecture Components

Android Architecture Components — 3to HaGop OHOIHOTEK W KOMIIOHCHTOB,
noMoraroumx paspadareiBath Android-mpuiioskeHus pemnas, TUIOUYHBIC 3a1a4d
pa3paboTKH, TaKue KaK: YIPaBJICHUE KU3HEHHBIM [IUKIJIOM WJIM COXPAHCHHS JTAHHBIX B
BJI. Android Architecture Components siBisirorest 9acteto Android Jetpack

Android Architecture Components moMoraroT CTpyKTypUpOBaTh MPUIOKEHUE U
JenalT ero 0Ooyiee MacmITaOMpPyeMbIM, TECTUPYEMBIM, YCTOMYMBBIM K Oaram ¢

MCHBITUM KOJIMYECTBOM KOJ4, M KaK CJICACTBUC 0aros.

Ul Controller Display data and
(activity/fragment) forward on Ul events

Ul is notified of changes
using observation

l . Haolds all of the data
Iy Viewhodel I needed for the Ul

Single source of truth for
all app data, clean AP|

[ Repository ] . for Ul to communicate

with

RoomDatabase Manages local data
fity -fj— SCLite data source,

y
using objects

L
—
= -

Pucynok 1 — BzanmoericTBue KOMIOHEHTOB



https://developer.android.com/jetpack

B 3TOM MuMHH-Kypce MBI pacCMOTpPHM Kak paboTaTh ¢ Ha0OpOM TaKHX
koMnoHeHTOB Kak: LiveData, ViewModel m Room. Ho mis navama, pnaBaiite
IIOTOBOPHM O Ka)KJIOM M3 KOMITIOHEHTOB TI0 OTJACIBHOCTH, O €r0 CYIIHOCTSAX U KaK OHH
pabotaroT npyr c gapyrom. CXeMaTHYHO, B3aMMOJICHCTBHE PacCMAaTPHUBACMBIX

KOMIIOHCHTOB MOJKHO IIPCACTABUTL KaK Ha pHUC. 1.

JlaBaliTe pacCMOTPUM KaKJIbIid U3 3JIEMEHTOB IO OTACIBHOCTH:

- Entity — knmacc/mMoziens ¢ aHHOTAIMSIMH, OTIMCHIBAOINNEN TaOIKMIly 0a3bl JaHHBIX
pu pabore ¢ Room

— baza pmanneix SQLite — cmoco® XpaHeHHsI JaHHBIX Ha ycTpoikcTtBe. Room
ABJISIETCSI BBICOKOYPOBHEBBIM HHTepdeiicom st SQLite u 3aHuMaercs
CO3/IaHHEM U TOJICPKKOM 0a3bl TaHHBIX.

- DAO (data access object) — »oro kmace, comepxkammii CRUD
(create/read/update/delete) MeTo b1 1711 KOHKPETHOM CYIITHOCTH

— baza nannsix Room — ynpoiaer padory ¢ SQLite 1 uMeeT MHOKECTBO METOO0B
st pabotsl ¢ SQLite. Ucnionb3zyer DAO st 3anpoco B b/ SQLite

—  Penosuropuii (Repository) — kjgacc sl CKpBITHUS AeTaleil peaiu3alii YTCHUS
JTAHHBIX U3 PA3INIHBIX UCTOYHUKOB JTaHHBIX.

- ViewModel — mocpeaHuk MexIy perno3uTopreM (IaHHBIMH) U rpaguuecCKUM
unrepdeiicom. Ok3eMiusipel ViewModel ymeror mepexuBarh nepeco3faHue
Activity unm Fragment

— LiveData — o008ptka Ham [JaHHBIMH, Ha WM3MEHEHHUS KOTOPBIX MOXKHO
noanucatecs. Kommpyer TOCIEAHIOI0 BEpPCHIO JJAaHHBIX U OMOBEHIAeT
MOAMKUCYUKOB, KOT/Ia JaHHBIC N3MEHUIUCh. LiveData aBromaTiuiecku cieauT u

pearupyeT Ha METOAbI JKU3HCHHOI'O IHUKJIA.

IIporpammHoe obecniedeHue 1 pa3padorku nog Android

Android Studio Haunnas ¢ Bepcuu 3.0

Cwmaprdon Ha Android unm smynsitop



IHopsinok co3naHus MPOEKTa U 100aBJeHHEe HEOOXOAMMBbIX 3ABUCUMOCTeil

1. Orkpoiitre Android Studio u Haxxmute Start a new Android Studio project.
2. B okne Create New Project Beibepute Empty Activity u Haxkmute Next (cm.
puc. 2).

3. HazoBure npunoxenue RoomWordSample u nasxkmute Finish

© @ Create New Project

Q Select a Project Template

Phone and Tablet

No Activity Basic Activity Empty Activity Bottom Navigation Activity

Empty Activity

&« ra
La

Creates a new empty activity

Pucynox 2 — Be16op mabioHa npusiioxxkeHus
Jlo0aBieHne HEOOXOAMMBIX OMOJIHOTEK
Jlns ucnonbs3zoBanust Android Architecture Components HE0OX0IUMO c/eIaTh
clemyromiee:
1. Haxwmute Ha Bkiaaky Projects u packpoiite nanky Gradle Scripts.
2. Ortkpoiite build.gradle (Module: app).

3. HobGasbre cienyrommuii 6ok compileOptions BmecTo 6110ka android 4ToObI

YCTaHOBUTH target u source compatibility val.8, yTo MO3BOIUT HAM

nucnosp3oBaTh 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™

/I 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"

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

implementation "androidx.lifecycle:lifecycle-common-

java8:$rootProject.lifecycleVersion”

/1" Ul

implementation

"androidx.constraintlayout:constraintlayout:$rootProject.constraintLayout\Version"

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

Il Testing
testimplementation "junit:junit:$rootProject.junit\Version™

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'

)

androidTestImplementation "androidx.test.ext:junit:$rootProject.androidxJunitVersion™

¥

5. B xonern ¢aitna build.gradle (Project: RoomWordsSample) no6aBsTe HOMepa
BepcUil OMOTNOTEK CIICTYIONIUM 00pa3oM:
ext {
appCompatVersion ='1.3.0!
constraintLayoutVersion = 2.0.4!
coreTestingVersion = 2.1.0'
lifecycleVersion = [2.3.1
materialVersion =1.3.0]
roomVersion = '2.3.0'
/] testing
junitVersion = 4.13.2
espressoVersion = 3.1.0!

androidxJunitVersion =11.1.2'

Co3naHue CymHOCTH

Jlns XxpaHeHUs 3aMETOK HaM MOHA00MTCS MpocTas TabuIia, OHA BBITJISIAUT

cienyromuM obpazom (cM. puc. 3)



word_table table

word
(Primary Key, String)

'Hello

"World

Pucynok 3 — Co3zianue CyuiHocTu

Room no3BossieT co3naBaThk TaduMLbl, Ucnoib3ys Entity. JlaBaliTe paccMoTpum
KaK.

Co3znarite HoBbI Kotlin kitacc u co3ganure public class Word OTOT Kitacc
OMKCHIBACT CYIIHOCTh — Entity, koTopas mpezactaBisier coboit tadmuiry SQLite B
KOTOpOH OyayT XpaHHUTCS JaHHBIC, B HAIIEM CiTydae 3aMeTku. Kaxpoe myonmaHoe mosre
MpeACcTaBiIgeT coOoit cTonber B Tabiuie. Room co3nact u3 Takoro data kiacca tabnuimy

Y 3HAYCHUS MOJIeH Kjlacca 6y,Z[YT COOTBCTCTBOBATH 3HAYCHUAM U3 Ta6JII/II_[I)I.

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

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

Uto6bsl Room Mor co3math u3 data kiacca TaOauIly HEOOXOAUMO T00ABUTH
agHoTanuu. C TIOMOIBIO aHHOTAMKM Room cMOXeT creHepupoBaTh KO s
nocTpoeHust Tadauikl. [ renepanun Tabauibl U3 data kiacca ooHoBuTe Kiacc Word
CIIEAYIOIIUM 00pa3oMm:

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

@PrimaryKey
@NonNull
@Columnlinfo(name = "word")

10



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

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

JlaBaiiTe pa3z0oepéM Kaxayro aHHOTAIUIO:

— @Entity(tableName = "word_table")

Kaxnapiit @Entity kiacc npenacrapiseT coooi Tabmuiry SQLite. Bam Hy»x)HO
aHHOTHpOBaTh data kjacc aHHOTanuen @Entity uroObr Room Mor co3math
tabauity »toro data kmacca. Eciam HeoOXoaumo, 4TOOBI MMS TaOJIHUIIBI
OTJIMYAJIOCh OT MMeHU data Kiiacca, Bbl MOKETE HCIIOJIb30BaTh IMapaMeTp
tableName s yka3zaHus umMeHu. B naHHOM ciiydae uMms Tabauubl Oyner
"word_table".

— @PrimaryKey
Kaxnas cymHocTh JomkHA MMETh primary key. B maHHOM KOHKpETHOM
npuMepe, sl YIPOILIECHUs, KaK/1asi 3aMeTKa OyJIeT OJHOBPEMEHHO SIBISATHCA
Y MIEPBUYHBIM KJTFOUOM.

— @ColumnInfo(name = "word")
JlaHHasi aHHOTAIMs TMO3BOJISIET 3a4aTh UMs cTojiOIy. Ha3zBanue cronbia
"word".

- Kaxnoe cBoiictBo, xpanumoe B bJ/[ M0/KHO ObITH MyOJUYHO WU HUMETh
MeToJ “ronyuyeHus’. B Haiem npumepe mMbl ucnodibdyem getWord()

—  @NonNull O6o03Hauaer, YTO BO3BpalaeMOe 3HAaUEHUE MapaMeTpa, MoJisd WIH

METOJa HUKOT' Aa HE MOXKET OBITH HYJICBBIM

Coznanne DAO

DAO (data access object) mo3BosisieT BoIIOMHATE SQL — 3ampockl [1isi YTeHUs
i oOHoBJIeHUs AaHHbIX. Mcnonb3ys DAO Room crenepupyert 3anpocsl 1uist padoThl
C JaHHBbIMHU, Hampumep @Insert Takum 00pa3oM BaM JOCTAaTOYHO TOJIBKO OIKCATh
METO/Ibl JOCTYIIA K BallleMy 0OBEKTy, a Room creHepupyeT 3amnpochl.

DAO nomxen Ob1Th HHTEpPEIicoM nm adcTpakTHBIM Ki1accoM. [1o ymomuanuto,

11



Bce 3arpockl B b/ TOKHBI BRIMOIHATHECS B OTJEILHOM IMOTOKE. Room moanep:xuBaer
KOPYTHHBI, I 3TOTO HCTONB3yeTcs suspend MoaudukaTop

Jagaiite co3gaaum DAO koTopbliii OyaeT

— Bo3sBpamarts Bce ciioBa ajnhaBUTHOM MOPSIIKE

-~ BcrapaaTh ciioBa

- yI[aHSITB BCC CJIOBa

1. Co3zmanuMm HOBBIN (paiin kinacca u Ha3oBEM ero WordDao.
2. Ckomupyiite u BcTaBbTe caeayrommii kog B WordDao u ucnpaBbTe €ro, 4To0bI

OH CMOI' CKOMITHJIMPOBATBLCA:

@Dao
public interface WordDao {

Il allowing the insert of the same word multiple times by passing a
Il 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 uatepdeiicom; DAOs MoryT ObITh 1100 UHTEpPEcOM,
100 aOCTPAKTHBIM KIIACCOM.

— Amnnotanusa @Dao o6o3nagaer DAO knacc mist Room.

- void insert(Word word); onmuchIBa€T METO]T BCTABKH CJIOBA!

- @Insert anHoTauust otHocuTcst K DAO MeToay BCTaBKH, TJie BAM HE HYKHO
camocTosTeNbHO onuchbiBaTh SQL-3anpoc (K Takum jxe MeToamMm OTHOCATCSA
@Delete nm @Update 1151 OOHOBIICHHS CTPOK)

- onConflict = OnConflictStrategy.IGNORE: BeiOpaHHasi cTpaTerus UrHOPUPYET

12


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

HOBOE CJIOBO, €CJIH YKE CYIIECTBYET TaKOe XKe.

—  deleteAll(): 0ObsiBICHIE METOIA TSI YAAICHHS BCEX CIIOB.

- BcmomorarensHOro MeToa Il yaajaeHus HeT (Kak HalpuMep P BCTaBKe
YT OOHOBJICHHH ) TIOATOMY TSI YAQJICHHSI HEOOXOIUMO T00aBUTH aHHOTAIIHIO
@Query

-~  @Query("DELETE FROM word_table"): @Query aHHOTalMs UCIOJIb3YETCS AJIS
coznanust SQL — 3ampoca, caM 3anpoc Hy>KHO J0OaBUTh B BUJIE CTPOKH.

- List<Word> getAlphabetizedWords(): MmeToa [1Jis1 MOTy4€HHS CIIMCKA CJIOB

- @Query("SELECT * FROM word_table ORDER BY word ASC"): BO3BpalllaeT CIIUCOK
CIIOB B ITOPSIAKE BO3pACTaHUSA

Kaacc LiveData

OOBIYHO, KOTJIa MEHSIOTCA JIaHHbIE, HY)XHO OOHOBUTH COCTOSIHUE U
rpaduueckoro wuHTepdeiica, KOTOPBIM OTOOpakan JaHHbIe. OJTO 3HAYUT, 4YTO
HEOOXOJMMO TOAMKUCATHCS Ha OOHOBJICHHS JIaHHBIX, YTOOBI pearupoBaTh Ha
OOHOBJICHUSI COOTBETCTBYIOIIE. ITO MOXKET OBITh CIIOKHOM 3a/1auei, OJJHAKO TENEPh C

noMotisto LiveData 3To cTano mpoiie npocToro.

LiveData — 3TO KOMITIOHEHT, YMEIOIIU 00padaThIBaTh METOMABI JKU3HEHHOTO
IUKJIa U BXOJSAIIMKA B TaK HA3bIBACMYIO JlocTaTOYHO HCITOJIB30BAThH
KJacc B Ka4eCTBE BO3BpaIlaeMOIo 3HAaYCHHUS B ONMMMCAaHUU MOJieu 1 Room
CTCHEpHUPYET BECh HEOOXOIAMMBIM KOJ JJisi OOHOBJCHHUS MOJIEIH, KOTJa /TaHHBIC B
Tabauiie 0as3pl JaHHBIX H3MeHATCS. Ecnu HeoOXoauMo OOHOBIATH JaHHBIC HYKHO

HUCIOJIL30BaTh BMECTO . Kiacc
UMEeT JIBa MyOJIMYHBIX METOJa, TMO3BOJISIOMINX OOHOBIISTH

3HAUEHUS 00BEKTA: u

B MTOMEHSIMTE KOJ| CIICAYIOIIMM 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
https://developer.android.com/reference/androidx/lifecycle/MutableLiveData.html
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 100aBuM Observer B MainActivity Jj1s OTCICKUBAHUS

NU3MEHEHUMH.

Bba3za nannbix Room

3HakoMCcTBO ¢ 0a30i JaHHbIX Room
- Room — BeicokoypoBHEBBII HHTEpdeiic 11 focTyna K 6a3ze gaHHbIx SQLite.

- Room 1mo3BojISIeT JEerKo pa6OTaTB C JaHHBIMH, OO 3TOr0 HCIIOJIB30BaJICA

- Room ucnons3zyetr DAO a1 BRITOTHEHMS 3aITPOCOB K 0a3¢ TaHHBIX.

—  Ilo ymomuanuro, a1t 00bIIeH Mporu3BoAUTEILHOCTH U ontumu3auu Ul, Room
HE T03BOJISIET BBIMOJIHATE 3aMPOChl B IJIaBHOM MOTOKE. Bee 3ampockl paboTaroT
ACHHXPOHHO B ()OHOBOM ITOTOKE.

- Bo Bpemsa xkomnwiasiumu Room mpoBepser SQL BblpakeHUs U Cpasy
npeaynpexnaaer 00 omudKax B 3apoce.

UtoObI co3/1aTh Kiacc 6a3bl JaHHBIX, HEOOXOIUMO CO3/1aTh aOCTPAKTHBIN KI1acc,
KOTOPBIN HacneayeTcsi oT RoomDatabase OOBIYHO JOCTATOYHO OJHOTO JK3EMIUISIpA
0a3pl JTAHHBIX JUIS BCETO IMPUIIOKEHHUS, MOITOMY HCIOJB3yeTcs MarrepH Singleton.
Cosmaiite kiacc b/l kak moka3aHO HUXKE:

@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();

14


https://developer.android.com/reference/android/database/sqlite/SQLiteOpenHelper.html

return INSTANCE;

¥
k

1. Knacc 6a3el manHbix Room pomxkeHn ObITh abstract m HacienoBaThCsi OT
RoomDatabase

2. C momomipio aHHOTaIMu @Database JaHHBIN KJIacC IMOMEYEH KaK Kiacc 0a3bl
naHHbIX Room. Kpome 3Toit aHHOTaluu HY>KHO JOOABUTH CITMCOK CYIITHOCTEH
(Tabmuir), KoTophle MOKHBI ObITh B 3TOM BJI. Takke He 3a0ynpTe ykazath
BepCHIO 0a3bl JaHHBIX ¢ MMOMOIIBIO version = 1. JIJIss MpOCTOThI MBI HE CTaHEM
paccMaTpuBaTh MUTpaIuu 0a3bl JaHHBIX, IOITOMY MMapaMeTp exportSchema
BbICTaBJIcH B false. B mpomakiiH Bepcum MPUIIOKEHUS Bbl JOJLKHBI YUYECTh
ATOT TMapameTp, 4TOObl UMETh BO3MOXKHOCTb IKCIIOPTHPOBATH CXEeMy Oa3bl
JIAHHBIX.

3. UtoOsI momyuuth noctyn kK DAO HYXHO co3AaTh aOCTPAKTHOE CBOWMCTBO C
TUIOM BO3BpailiaeMoro o0bekTa, B JanHoM npumep WordDao

4. getDatabase Bo3BpalmaeT cMHIITOH. Bo Bpems mepBoro obpaiieHust OyaeT
co3znana b/l Room, ucnosnb3ys ¢ HazBanuem "word_database”.

5. MprI co3nanu cinyk0y ExecutorService ¢ (UKCUPOBAHHBIM ITYJIOM ITOTOKOB,
KOTOPYIO BbI OYyJI€T€ UCIIOJIH30BATh JJIs1 ACHHXPOHHOTO BBITIOJHEHUS OTIepaIiuii

¢ 6a30i1 TaHHBIX B (JOHOBOM TOTOKE.

OOpartutre BHUMaHUE, €CIM Bbl MEHsETEe cxeMy O0a3bl JaHHBIX (HampuUumep
I[O6aBJ'I$IeTe HOBBIC I10JI, MCHSCTE TUII I[aHHI)IX) TO HCO6XOI[I/IMO IMIOJHUMAThb BCPCHUIO U
peann30BaTh CTPATETUIO MUTPAIUH JIJIsi KIIMEHTOB CO CTApOoil Bepcuel 0a3bl TaHHBIX.
J171s1 5TOTO TTpUMeEpa MbI BHIOpaJIM CTPATETHIO YAAJICHUS U Iepeco3aaHus 0a3bl JaHHbBIX.
MI/IHyc TaKoIro 1moaxoaa B TOM, 4YTO BCC JAaHHBIC 6YILYT IMOTCPAHBI IIPU OOHOBJIEHUH
Bepcuu. Jlns Oonee moapoOHOTO OMNUCAaHUS KaK peaiu30BaTh MUTPAIMI0 MOKHO
03HAKOMUThBCSI ¢ 3ToM ctarbeit https://medium.com/androiddevelopers/understanding-
migrations-with-room-f01e04b07929
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3nakomcTBO ¢ matepHoM Repository (Peno3uropuii) u co3aanue cJaos s
AOCTYNA K TaHHBIM

Penosutopuit He sBisiercss yactbio Android Architecture Components uiu
yacTtbio Android. 910 abcTpakiusi, CKpbIBAIOIas pean3aluio JOCTyNa K HCTOUHUKY
naHHbIX. Takol crioco0 ABIISETCS MOJIE3HBIM U OYEHb HOIMYJISPHBIM, IOTOMY YTO B 3TOM
Clly4ae BBl KECTKO HE 3aBSA3aHbI HA KAaKyIO-TO KOHKPETHYIO pealM3allii0 MCTOYHHUKA
naaHHbIX. C TOMOIMIBIO PETIO3UTOPHS Balll KIMEHTCKUH KO (Harmpumep Ko u3 Activity
wiu Fragment) He 3HaeT K KaKOMy UCTOYHMKY JIaHHBIX OH oOpataercs. Hanpumep, Bam
HY’KHO TMOJYYHUTh CIIUCOK CJIOB. BBl MOKeTe MOTyYuTh NaHHBIE U3 CETH, U3 (haiiia uiu
U3 JIOKaNIbHOM 06a3bl JaHHbIX. Ho, eciii Bbl HE HUCIOJIb3yeTe MAaTTEPH PENO3UTOPHIA, TO
KOKIbIH pa3, KOrja y Bac MEHSETCS HCTOYHUK JIaHHBIX, BaM HEO0XO0AMMO
NepenuchiBaTh U MEHATh KoA B Bamem Activity i Fragment’e. Mcnonesysa ke
abCTpakUUI0O B BHJIE PEMNO3UTOPHUS Bbl OOpallaeTech TOJIBKO K KJIAcCy, KOTOPBIN
peanusyetr uHTep(deiic peno3uTopusi U AETanu CKPBITHL.. Takum 00pa3oM Baill KO
YCTOWYMB K U3MEHEHUSIM, SIBJIsIETCs Oojiee THOKUM U COOTBETCTBYET NPUHLMUITY single

responsibility.

Repository

Pucynok 4 — I[lartepH peno3utopuii

B MoOuiapHON pa3paboTKe pEeno3uTOpUi YacTO MCIHOJIB3YETCS IS CMEHBI
WMCTOYHMKA JIAaHHBIX: JHOO IS MOJy4YeHUs JAHHBIX U3 CETH, WU TOJyYeHHE YiKe

3aKCINMPOBAHHBIX JAHHBIX U3 JIOKAJILHOM 0a3bl JaHHBIX.
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Co3nanne peno3uTopus JJIs J0CTYNA K JAHHBIM

Jlnst cozmanus Kiacca peno3uTopusi co3maiite kiacc WordRepository kak

ITOKa3aHO HUXKCE:

class WordRepository {

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

// 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.
/I See the BasicSample in the android-architecture-components repository at
/I https://github.com/googlesamples
WordRepository(Application application) {
WordRoombDatabase db = WordRoomDatabase.getDatabase(application);
mWordDao = db.wordDao();
mAIllWords = mWordDao.getAlphabetizedWords();

ky

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

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

WordRoomDatabase.databaseWriteExecutor.execute(() -> {

mWordDao.insert(word);

ok

}
}

JaBaiiTe nmpoiaémMcs M0 OCHOBHBIM MOMEHTAM:

- Bwmecto »sk3eMiuigpa 0a3pl JaHHBIX MBI rnepenaém Toidbko DAO B
PEno3uTOpUiA. ITO HYKHO MOTOMY YTO HaM HEOOXOJIUM JOCTYI TOJBKO K
naHHbM u3 Tabmuiel Word, a DAO uMmeer Bce METOABI IS TOJYUYEHUS U
OOHOBJIEHUS TaHHBIX.

- Meron getAllWords() BoO3Bpaiaer CnHcOK cioB LiveData n3 Room; mbl

MOXEM CcJelaTh ATO Oyiarogapsi TOMY, KaK Mbl OINPEICITUIN METO
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getAlphabetizedWords mis BosBpara LiveData ma miare "Kiacc
LiveData". Room BBITIONHSIET BCE 3ampoChl B OTACIBHOM TIOTOKE. 3aTeM
HaOmoaemble LiveData yBemoMAT HaOI0aTeNIs B OCHOBHOM IOTOKE 00
W3MEHEHUH TaHHBIX.

- Ham He HyXHO 3amyckaTh BCTaBKY B OCHOBHOM IOTOKE, MIOTOMY YTO MBI
ncnoyib3yeM ExecutorService, koropeii co3nanmu B WordRoomDatabase

JUTsI pabOTHI BCTaBKU B (DOHOBOM TTOTOKE.

Co3znanune ViewModel

ViewModel siBisieTcs yacToro lifecycle library m mpegocrasigeT nanubie i Ul u
yMEeT MepekrBaTh W3MEHEHUs1 KoHpurypauuu. ViewModel sBisieTcs mOCPEIHUKOM
Mexay penosutopueM u UL, Kpome Toro, Bbl MOxkeTe ncnob3oBaTh ViewModel s

oOMeHa TaHHBIMH MEXAY (hparMeHTaMu.

Activity Instance ViewModel

L |
Rotation Event

Recreated Activity Instance

Pucynok 5 - ViewModel

ViewModel conepxut ganueie g Ul m ymeer koppekTHO oOpabarbiBaTh

M3MEHEHHUs1 KOH(UTYypaly, TO €CTh MepeXuBaTh mnepeco3manue Activity/Fragment.
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OtpenbHOe OT Activity/Fragment xpaHeHne HaHHBIX, KOTOPbIA HYKHO OTOOpa)KkaTh B
Ul mno3Bonsier cnemoBaTh NPUHIUIY E€IUHCTBEHHONM OTBETCTBEHHOCTH (single
responsibility principle) Takum o6pazomM, moka Activity wim Fragment Hy>XHBI TOJIBKO
U1 co3gaHust dKpaHa, ViewModel B CBOIO ouepenp 3aHUMAETCS HAIIOJHEHHEM U
00paboTKoO# MaHHBIX, 0ToOpaxkaeMbix B Ul — anemenTax. Jlydie Bcero ncmonp3oBaTh
ViewModel coBmecTHO ¢ LiveData ajisd JaHHBIX, KOTOPbIE MOTYT U3MEHUTCS MOCIE

oToOpaxeHus Ha 3Kpane. Mcnonb3oBanue LiveData uMeeT HECKOJIBKO MPEUMYIIECTB:

— MoxHo mnoanucaTbCs Ha OOHOBJEHUE JAHHBIX (BMECTO MOCTOSHHOU
IPOBEPKU Ha M3MeHeHus BpyuHylo). Torma Ul oOHOBUTCS TOJBKO B TOM
cily4ae, Korja 3T0 He0OX0JAMMO, TO €CTh KOTJJa U3MEHSTCS IaHHBIE.

— Peno3utopuii (kak MCTOYHUK JOaHHBIX) U Ul TOJHOCTBIO pa3leneHbl u
oOmrarorcs uepe3 ViewModel.

— He HyxHo nenats 3anpockl B b/l n3 ViewModel (3Ta jiorvka peaiu3yercs B

PETO3UTOPUN ). DTO JiejaeT KoJ 00Jiee TECTUPYEMBIM.

Cosnarite kitacc WordViewModel kak moka3aHO 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();

i

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

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

_v
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Kaxk 00w14HO, naBaiite pazoepém, 4To 3/1€Ch €CTh:

1. Knacc WordViewModel npunuMaeT application B Ka4eCTBE apryMEHTa U
Hacienyercsa ot AndroidViewModel.

2. JloGaBiieHa 3aKphITas epeMEHHas JJIsl XpaHEHUsI CChUIKU Ha PEro3UTOPHi

3. Jlo6aBnen meron getAllWords () mJis Bo3BpaTa K3IIMPOBAHHOTO CITMCKA
CJIOB.

4. Peanu3oBaH KOHCTPYKTOp, KOTOpbIN co3xaetr WordRepository.

5. B xoHCcTpyKTOpEe MHMIHann3upoBanu allWords LiveData, uCrons3yro
PEIO3UTOPHH.

6. Meton insert() siBIsSIETCS METOJOM — OOEPTKOM JIJIs1 BBI30Ba METOAA
insert() B penosuropun. Tak kak padorats ¢ bJ] pekomenyercs B
OTJEIIbHOM IOTOKE MBI UCIIOJIb3yEM KOPYTHUHBI JJI BBI30BA METO/IA B
OTAEIBbHOM MOTOKE, HA CIIy4ail €CJIM BCTaBKa 3JIEMEHTA 3aTSIHETCS, TO MbI HE
OyneM OJIOKMPOBATH TJIAaBHBIN MOTOK, a 3HAYMT JIJIs TIOJIb30BaTels paboTa

MPWIOKEHUS OYyJIeT MAaKCUMAJIBHO yI00HOM.

Co3nanue s;yeky cnucka 1s oroopaxenus Ul

Co3manue CTHIIA UISA STYSHKHU CIIUCKA
Coszgaaum TeMy s PUIIOKEHHMS, YCTaHOBHUB I TeMbl APPTheme ciemyroriee
3HaueHre Theme.MaterialComponents.Light.DarkActionBar Jlo0aBbTe CTHIIb B

criircok 3nmemeHToB Values/styles.xml:

<resources>

<!-- Base application theme. -->
<style name="AppTheme" parent="Theme.MaterialComponents.Light.DarkActionBar">

<!-- Customize your theme here. -->
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<item name="colorPrimary">@color/colorPrimary</item>
<item name="colorPrimaryDark">@color/colorPrimaryDark</item>
<item name="colorAccent">@color/colorAccent</item>

</style>

<I-- 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>

Cozpnanue (aityia BEpCTKU ISl TYSHKU

UtoOsl co31aTh SJEMEHT CIUCKa, SUelKy, M00aBbTE CIENYIOMUNA KOJ 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">
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<TextView
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>
Co3aHne BEpCTKU dKpaHa

B ¢aitne layout/activity_main.xml, 3amenute TextView cmucKoM
RecyclerView wu poGaBbre muiaBatonryro kHonky (FAB). Temepp BEpcTka daiina

JOJDKHA BBITJIAACTD TaK:

<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="@Ilayout/recyclerview_item"
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android:padding="@dimen/big_padding"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintLeft_toLeftOf="parent"
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>

/lo0aBienne nukonku B FAB

JlaBaiiTe 100aBUM UKOHKY, KOTOpasi 0yIeT MOMOTaTh MOJIb30BATEIIO MOHSATh, YTO

OHa HyXHa g qo0aBienus. s aToro Heo6XoAMMO:

1. Bri6epure File > New > Vector Asset.

2. Haxwmute Ha ukonky 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

Pucynok 6 — JloOaBieHue MKOHKH

3. Haitaure kareroputo “add” u Beroepute ukonky ‘+° . Haxmure OK.
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Select Icon
a ® all ©
-

Action add a photo add alarm add alert add add box add circle
Alert '\‘ -+ r + N
Audio/Video - I @
Communication add circle outline  add location add shopping carl  add to photos add to queue alarm add
Content y
Device +* l + o =
Editor - fa -+ -_— =
File group add eak add library add note add person add playlist add
Hardware
Image __V'
Map_5 . playlist add check
Navigation
Notification
Places
Social
Toggle
These icons are available under the Apache License Version 2.0

Pucynok 7 — BeiOop cTaHIapTHON 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
Opacity: 100 %
[_] Enable auto mirroring for RTL layout
Vector Drawable Preview
? Cancel Previous Finish

Pucynok 8 — BeiOop cBONCTB M300pakeHUS
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5. BeiOepute nytb main > drawable wu Haxxmute kHONKY Finish 4To0BI 106aBUTH

n300pakeHue

[ ] Asset Studio

. Confirm Icon Path

H Android Studio

Res Directory: main -
Output Directories: main
res
drawable
<+ ic_add_black_24dp.xml
? Cancel Previous Next

Pucynox 9 — Jlo6aBneHnne n300pakeHHs B peCypChl

6. OOnoBuTe daiin layout/activity_main.xml, noGaBuB B FAB TOIBKO 4TO

100aBJICHHBIN B POEKT PeCypC MKOHKU:

<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"

android:src="@drawable/ic_add_black _24dp"/>
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Co3nanmne aganrtepa u go6asiaenne RecyclerView

Teneps Mbl 0TOOpa3uM JaHHbie B RecyclerView, 4yTo OyeT Jiydille 4eM MPOCTO

IIOMECTHUTH JaHHBIC B TextView.

Jlist oTrobpakeHus: MaHHBIX B RecyclerView co3maiiTe aganTep Kak MOKa3aHO

HMKC

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) {

wordltemView.setText(text);

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

return new WordViewHolder(view);

Cosnmaiite kmacc WordListAdapter, xoTopelii pacmmpsier ListAdapter.

Cospaiire DiffUtil.ltemCallback kak ctatnueckuii knacc WordListAdapter. BoT ko
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public class WordListAdapter extends ListAdapter<Word, WordViewHolder> {

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.ltemCallback<Word> {

@Override
public boolean areltemsTheSame(@NonNull Word oldlitem, @NonNull Word newltem) {

return oldltem == newltem;

@Override

public boolean areContentsTheSame(@NonNull Word oldltem, @NonNull Word newltem)

return oldItem.getWord().equals(newltem.getWord());
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ITocne aToro no6aseTe RecyclerView B MeTom onCreate() B MainActivity.

B METOAEC onCreate () INOCHE setContentView:

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

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

recyclerView.setAdapter(adapter);

recyclerView.setLayoutManager(new LinearLayoutManager(this));

% B 11:36

RoomWordsSample

Pucynoxk 10 — 3anyck npuioxeHus
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3amycTuTe NpUIoKeHHe, YTOOBI IPOBEPUTDH, YTO BCE pabOTAET KOPPEKTHO (CM.
puc. 10). [Toxa MbI HE 10OABUIM HU OJHOTO JIEMEHTA, MOATOMY B JAHHBII MOMEHT

SKpaH MPUIOKEHHs OyIeT MyCTOM.

Job6aBsenue 3anucu B B/ ucnoab3yst Room

B nannenii momenT B Hamed BJ] Her manHbIX. MBI paccMOTpuM J00aBJICHHUE
JAHHBIX BYMS CIIOCOOaMu: 100aBUM YacTh JAHHBIX BPYYHYIO, OTKPBIB COSIUHEHUE C
0a30il JTaHHBIX, a BTOPOH — CO3AQJAMM Activity JUIsl 10OaBJIEHUS HOBBIX CJOB. JlJis
yJajdeHuss BCEX JaHHBIX M 3amojHEHUs] 0a3bl JaHHBIX 3aMUCSMHU, MbI CO3AaJUM

RoomDatabase.Callback u nepeornpenenum Metoq onCreate().

Bot kon myis co3ganus koioska B kinacce WordRoomDatabase. I1ockonbKy Bbl
HE MOXKETE BBINOJHATH OIEepalui ¢ 0a30i JTaHHBIX B IOTOKE I10JH30BATEIBCKOTO
uHrepdeiica, onCreate() UCIIOJB3YET paHee OTIpEeICIICHHBIN
databaseWriteExecutor aisi BEITOTHEHUS JIAMO1a-BBIpAXKCHHUS B (DOHOBOM ITOTOKE.
JIamOna ynanser coaepkumoe 0a3bl JaHHBIX, 3aTEM 3alOJIHIET €€ JABYMS CIIOBaAMHU

"Hello" u "World". He crecusiitech 100aBIATh OOJIBIIE CIIOB!

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

/' If you want to keep data through app restarts,
/l 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);

hok
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ITocne 9TOrO, ,ZI068,BI>T€ pGaJ'II/BOBaHHblﬁ KOJIODK B MCTOA CO3JaHUsA DK3CMILIIAPA

0a3bl JaHHBIX

.addCallback(sRoomDatabaseCallback)

Co3nanue Activity

Teneps Mbl coznaanm Activity, kotopast ymeeT 100aBiATh ciioBa B b/I.
Jliist 3TOr0 cHavasa Jo0aBbTe CIEAYIOIINE CTPOKOBBIE PECYPCHI B

values/strings.xml:

<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>

U noGasete 11Beta B value/colors.xml:

<color name="buttonLabel">#FFFFFF</color>
Kpowme storo, naBaiite o0aBuM pa3Mepsbl, AJisl ITOTO
1. Beibepurte Mmoaysib app B okHe Project
2. Bribepute File > New > Android Resource File

3. U3 poctynHbIx Kareropuii BeiOepute Dimension

4. Bribepure 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:
L1 Ul Mode
@) Night Mode
% Density
! Touch Screen 5 Nothing to show
Keyboard
Ll Text Input
U2 Navigation State
Z¥ Navigation Method

= Version

?

Pucynox 11 - Coznanue Activity

BcraBbre 3HaueHus pasmepos B values/dimens . xml kak mokaszaHo HIKe:

<dimen name="small_padding">8dp</dimen>
<dimen name="big_padding">16dp</dimen>

[Tocne aToro co3maiite HOBYIO Activity

1. Beibepute File > New > Activity > Empty Activity
2 . BBeaute Ha3Banue NewWordActivity.
3. He 3a0ynpTe mpoBeputh 4TO HOBast Activity mosisunack B Android Manifest

<activity android:name=".NewWordActivity"></activity>

O6HoBuTEe activity_new_word.xml Kak ITOKa3aHO HUXE:

<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 replylIntent = new Intent();
if (TextUtils.isEmpty(mEditWordView.getText())) {
setResult(RESULT_CANCELED, replyintent);
}else {
String word = mEditWordView.getText().toString();
replyIntent.putExtra(EXTRA_REPLY, word);
setResult(RESULT_OK, replyintent);
¥
finish();

H
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IMoakaouyenne Kk 0a3e JTAHHBIX

[TocnemHUM 1Iarom sIBJISICTCS MOIKIIOUEHUE MTOJIh30BaTEILCKOI0 HHTEp(deiica K
0a3e IaHHBIX ITyTEM COXPAHECHUS HOBBIX CJIOB, BBEJCHHBIX II0JH30BATEIEM, H
O0TOOpaKEHUS TEKYILEro COACPKUMOTO 0a3bl TaHHBIX Word B OKHe RecyclerView.

UToOBI 0TOOPA3UTh TEKYIIEE HAMMOJHEHHUE Oa3bl JaHHBIX J00aBbTE HAOJI01aTEIs,
KOTOpBI HaOmonaeT 3a LiveData B ViewModel.

Besikuit pas, korma naHHble U3MEHSIOTCS, BbI3bIBAaETCS KOJI03K onChanged(),
KOTOPBIM BhI3bIBAaeT MeToa setWords() amamTepa s OOHOBJICHHS KAITHPOBAHHBIX
JTAHHBIX ajanTepa U 0OOHOBIECHUS OTOOPAKAEMOTO CITHCKA.

B MainActivity co3maiite nepeMeHHyto g ViewModel:

private WordViewModel mWordViewModel,

Ucnons3yitte ViewModelProvider , yToOBI cBsizaTh Bamry ViewModel ¢ Bamiei

Activity.

Korma Bama Activity 3amycturcss B mepBbl pa3, ViewModelProviders
cozmact ViewModel. Korma Activity yHWYTOXaercs, HanmpuMep, B pe3yJbTare
n3MeHeHus: koHurypauuu, ViewModel coxpansiercs. Korga Activity cosmaercs
3aHOBO, ViewModelProviders Bo3Bpamaer cymecTByouyw ViewModel,

B onCreate() mox 6ioxoM koja RecyclerView mosyuute ViewModel wu3

ViewModelProvider:

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

Taxke B onCreate() mobaBpre HaOmromarens il LiveData Bo3BpalaeMbIx
getAlphabetizedWords() . Metox  onChanged() cpabaThiBaeT,  KOIja

HaOJII0/1aeMbl€ TaHHBIC U3MEHSIIOTCS U ICUCTBUE BHIXOAUT Ha TIEPEAHUN TUIaH:
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mWordViewModel.getAllWords().observe(this, words -> {
// Update the cached copy of the words in the adapter.
adapter.submitList(words);

1)

Onpenenute Ko 3alpoca B Ka4ecTBE dJieMeHTa MainActivity:

public static final int NEW_WORD_ACTIVITY _REQUEST CODE = 1;

B MainActivity mo6aBbTe kom onActivityResult() mmsg NewWordActivity.
Ecnu neiictBue Bo3Bpamaercss ¢ RESULT_OK, BCTaBbT€ BO3BPAIIEHHOE CIIOBO B

0a3y JaHHBIX, BbI3BaB MeTod 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() ;

Hs

B MainActivity 3amycture NewWordActivity, Koraa noJjib30BaTellb HAKMET
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Ha KHONIKY. B MainActivity onCreatefab nHaaure FloatingActionButton

nonClickListener ¢ HOMOILBIO 3TOIO KOJA:

FloatingActionButton fab = findViewById(R.id.fab);
fab.setOnClickListener( view -> {

Intent intent = new Intent(MainActivity.this,
NewWordActivity.class);

startActivityForResult(intent,
NEW_WORD_ACTIVITY_REQUEST_CODE) ;

3.

Teneps 3amyctute Baiie npuiioxkenue. Korma Oyaer 100aBiieHO HOBOE CIOBO B
0a3y nanHbix NewWordActivity, monb3oBaTenbCKuii MHTEpdeiic aBTOMaTHYECKU

OOHOBUT 3TO.

Hror
Tenepp, Korma Mbl TOJYYWIM pabodee MPUIIOKEHUE, JaBaiTe eme pas

IIOCMOTPHUM Ha TO, YTO MBI CAeNaIH. BOT CTpyKTypa Hallero npujIoKeHUs
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MainAclivity - MNew\Word Activity

WordViewModel

Room

WordDao

/

PucyHok 12 — ApXxuTeKTypa NPUI0KEHUS

KommoHeHTBI IIPUIIOKCHUA:

MainActivity: oToOpakaeT cioBa CIHCKOM, HCIONB3YI0 RecyclerView u
WordListAdapter. B MainActivity Observer, koTopblii HaOmOmaeT 3a
LiveData n3 0a3bl JAHHBIX U OIOBEIIACT, KOT/1a OHU U3MEHSIOTCS.
NewWordActivity: mo0OaBisieT HOBOE CIOBO B CIIMCOK.

WordViewModel: mpenocrasiisieT METOAB! AJIA JAOCTyHa K YPOBHIO JAaHHBIX U
Bo3Bpamjaer LiveData, yTo0Bl MainActivity wor HacTpOUThb CBSI3b
Observer.*

LiveData<List<Word>>: gejaeT BO3MOXHBIM aBTOMaTHYECKOE OOHOBJIEHUE B
komronentax Ul. B MainActivity Observer, koTopblii HaOmomaeT 3a
LiveData m3 0a3bl JAHHBIX U OMOBEIIACT, KOT/Ia OHU U3MEHSIFOTCS.
Repository: ympaBiasgeT OJHAM WIM HECKOJBKHMU HCTOYHUKAMH JaHHBIX.

XpaHWINILIE MPENOCTABIACT METOAbl Wi ViewModel miis B3aMMOIEWCTBHUA C
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0a30BbIM TMOCTABIIMKOM JIaHHBIX. B 3TOM MNpUIIOKEHUH OTOT CepBep
npecTaBisieT coooi 6a3y JaHHBIX Room

Room: siBIIsieTCsA 000I04YKOM U peannsyeT 0a3y gaHHbIx SQLIte. Room gemaer 3a
Bac MHOTO pabOThI, KOTOPYIO paHbIIIE BaM IMPUXOAUIOCH JIeJIaTh CAaMOMY.

DAO: comocCTaBJIsI€T BBI30BBI METO/Ia C 3alpocaMu 0a3bl IaHHBIX, TaK YTO, KOT/1a
XPaHWIMIIE BBI3BIBAET METOJ, Takol kKak getAlphabetizedWords(), Room
MOXeT n3Biieub SELECT * FROM word_table ORDER BY word ASC.

Word: kiacc CynHOCTH, KOTOPBIHA COEPKHUT OTHO CIIOBO.

Views u Activities (m Fragments) B3auMOAEHCTBYIOT C JaHHBIMH TOJBKO
yepe3 ViewModel. Takum oOpa3om, HE HMMeeT 3HAYCHHS, OTKyAa OepyTcs

JTAHHEIE.
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KoHTpoabHBIE BONPOCHI

1 Yto u3 cebs npeacrapiser Android Architecture Components? I' e 1o

IPUMEHUMO?

2 Tlepeuncnute komnoneHThl Android Architecture Components, KOTopbie

UCIIOJIb30BAIMCH B XOJI€ JIA0OpaTOPHOU pabOTHI.
3 Uro Takoe Live Data?
4 OnuiuTe NpUHIUI padoThl 6a3bl TaHHBIX Room.
5 YUto Takoe peno3uTopuil, U KOrjaa OH UCTOIb3yeTCs?

6 Ilrocer ucriop3oBauus ViewModel ¢ Live Data?
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Co3znanue Web npuiioxxenust

IL1an

ITocranoBka 3agaun

[ImannpoBanue

Pa3paboTka kiiacca TpeyroJibHUKa 4e€pe3 TeCThI
KonconpHO€ npuiioxxenue

[Ipucoeaunsiem Gopmy

[Ipocreitmmii peakTOpuHT

Hobasnsiem bBJl/daiin u ctporm 1uarpaMmy KiiaccoB
Pedakropunr — npumensiem npunnun DIP

[TonmpoGyem natrepu MVC u npyrue ...

0. VYmakoBka

ITocTaHoBKa 3a1aun

Hanucars nporpammy Ha C# ¢ GUI a5 BBIUKCIIEHUS TUTIOTEHY 36 U
IJIOIIA/IA MPSAMOYTOJIBHOTO TPEYTOJIbHUKA

[IpenycmoTpeTh Takke padboTy ¢ BJI, B KoTOpoii OyayT XpaHUTHCSI OOBEKTHI-
TPEYTOJbHUKH, 3a7aBacMble AByMs kKatetamu [. FIX MOXHO 3aIichIBaTh U
U3BJICKATb.

[IpenycMOTpeTh TakXke COXpAaHEHUE U U3BJICUCHUE TAHHBIX O
TPEYTOJIbHUKAX B TEKCTOBOM dhaiiie.

[IpenycmMoTpeTh 3amyCcK IpOrpamMMbl B KOHCOJIBHOM PEXKUME.

[IpegycMoTpeTs 3ammycK MporpaMmsbl B BEO-pexuMe



CoxpaHeHme KaTeToB B

BA

1. Pacuer
TUTIOTEHY3HI B
KOHCOJIbHOM pEXUME

2. I'paduyeckuii
uHTepdeiic

3.CBA
4. C ¢aiimom

5. Be6-Bepcus

PacyeTtunk

CoxpaHeHue KaTeToB B
anne

PacueT runoTteHyassl,
nnowann n nepnmeTpa B
KOHCOJN

PacueT runoteHysbl,
nnowaan u nepumeTpa B
GUI

PacueT runoTeHysbl,
nnowiagn u nepumeTpa B
BebO

3arpyska katetoB 13 B[]

3arpyska KaTeToB 13
danna

Pucynok 13 - JluarpamMmma ncnoib30BaHus

0,2

0,2

0,2
0,1
0,4

[1man Bepcuit
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0. Co3pgaHue
NpOeKTa U MpoY.

0,1

1. Knacc npsamoyr. 0,7

TpeyroJsibHYKa

2. [lpunoxxenue 0,2

(koHCOJIBHOE)

IliianupoBanue

Ilitan nepBou urepauuu

Pa3paloTka kjiacca mpsiMOYroJibHOTO TPeyroJibHUKA Yyepe3 TecThbl. Co3aaem
pemienne u npoekra ((NET Core 5)

Co3saHue n POEKTa

MocneaHwe WabnoHkI N POeKTOB

Be6-npunoxerune ASP.NET Core (Mogens-
npeAcTaBNeHUe-KOHTPoANEp)

i}

Eﬁ Tectoebli npoekt NUnit
I BuBavoTexa KNaccos
&9 Nycror npoexr

E] Myctoi npoekt CLR (NET Framework)

Knaccuueckoe npunoxerue Windows

C

Mpunoxenue Windows Forms (NET Framework)

il

bubnvoTeka knaccoe CLR (MET Framework)

o)
(1]

MoBuneHoe npunoxenue (Xamarin.Forms)

Mouck wabnoHoe (ALT+"B") P~
OuncTuTs BCe
# - Bce nnatbopmbl o Bubavotexa d
C#
* E]é bubnvoTeKa KNaccos
M

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

C#
C# Android Linux macOS Windows BuBanoteka
o CT BubavoTeka knaccos WPF
|y MpoekT ANA co3aaHWA BMBAMOTEKM KNaCccoB, MCNoNb3yoleld npuaoxeHue
C++ WPF .NET Core.
C# Windows PaBouwid cron BubanoTteka
C++
Hi‘a BrbnvoTeka HacTpavBaeMblX 3N1eMeHToB ynpaeaenvs WPF
ot W MpoekT AR cO3AaHWA BUBAMOTEKM HacTpanBaeMblX 3N1EMEHTOB YNpaBiAeHKa Ans
npunoxenuid WPF .NET Core.
C# C# PaBouwid cron bubanotexka

€* BrbnvoTeka NONL30BaTENLCKMX 3NEMEHTOE yripasnesua WPF

©
s ol

Cc#

MpoekT AnA co3AaHNA BUBNMOTEKM NONB30BATENCKMX 3NEMEHTOB YNPABEHWA ANA
npunoxennii WPF .NET Core.

Hazan lanee

Pucynok 14 - Co3zaHue npoekra

43



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

[lonoaHUTeNbHble CBeAeHWS

BubnnoTteka Knaccos %4

Lleneean naathpopma @

Android

Linux macOS Windows BuBamoTexka

MET 5.0 (texywan sepcma)

Pucynok 15 — Hacrpoiika npoekra
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[1o6aBnTb

HOBbIN MPOEKT

Mowck wabnoHos (ALT+"B") P~

QOunctuTs BCE

C# - Bce nnathopmel - TectvpogaHwe v

MocneaHWe WabnoHsl

npoeKToB

o EBubnuoteka
. KNaccos

Be6-npunoxeHune

ASP.MET Core
B (moaenn-

npeacTaBneHue-

KOHTpOARep)

NURnit
& Mycroii npoekr

MycToi npoekr
] CLR (NET
Framewaork)

<« TeCTOBbIA NpoeKT

MpoekT Tectos MSTest

nnatdopme .NET Core 8 Windows, Linux 1 MacOS.

MpoekT, cogepXalmii MoaynbHbie TecTbl MSTest, koTOpbIE MOXHO BbIMONHATL Ha

C#
C# Linux macOS Windows TectupoeaHue
r-c" Tectoesiii npoext NUnit
& MpoexkT c Tectamu NUnit, koTopble MOTyT EbINOAHATLCA Ha Base NET Core B
c# . B
Windows, Linux n MacOS.
C# Linux macOS Windows PabBouwuid cton Tectupoearue
Bed
C#
r-cj MpoekT MmoaynsHoro tecta (NET Framework)
C++ A MpoekT, coaepxawmii MoAyAbHEIE TecTel MSTest.
C# Windows TectnpoeaHne
C++ Cc#

TectoseIl npoekT xUnit

Ccpblika Ha OM0IMOTEKY B TECTOBOM IPOEKTE

Aucnetuep coeinok - Test3Angle

4 TpoekTbl
Pelwenme

b OBuMe NPoeKThI
b COM

b 0630p

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

Nanee

?
Mownck (Ctrl+E)
Nmsa Myte Wmis:
ThreeAngle C\Projects\Prg\Simple3Angles\R... [ EELORIE
O63op... | | OK | ‘ OtmeHa

Pucynok 16 — Jlo6aBieHue HOBBIX CBOMCTB MPOEKTA

CIIHCOK TeCTOB

1. Tecr co3manus 00OBEKTA U CUUTHLIBAHUS I1OJIEH
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TecT BBIPOXKIIEHHOTO TPEYTOJIbHUKA (TUIIOTEHY3a)

Tect Ha OMMOKY MPY CO37]aHUU C HEKOPPEKTHBIMU TTapaMeTPaAMHU
TecT pacueTa TMIIOTEHY3bI

Tect omnpeneneHus miomMaIn

Tect omnpeneneHus MIOMIAAN NPIMOYTOJIbHUKA, Ky/1a BIIUCAH

NS R

TecT BBIBOJIA 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()

{
k

Assert.AreEqual(5, s3angle.C);

Onucanue Kjiacca

public class ThreeAngle

{
public ThreeAngle(double a, double b) {

A=a;B=Db;
¥
public double A { get; set; }
public double B { get; set; }
public double C {

get {

return Math.Sqrt(A * A + B * B);

by
by
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();
3amyck 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
& testArea . PesyneTtarhl
Q 5 MNpoigen
& testCalcC <1 MC
& testCreat... < 1 MC
& testZero <1 MC
4 »

Pucynok 17 — 3amyck Tecra
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KoncosbHOE pusioxkenune

J1obaBuTb

~r Mowck watnoHos (ALT+"B™) P -
HOBbIWN MPOEKT
c# - Windows - KoHcons
[MocnegHwne WaboHbl
NMpoeKTOB ﬁ’ KoHconsHoe npuaoxexsue

[MpoekT AnA cO3AaHNA NPUAOXKEHWA KOMaHAHOW CTPOKM, KOTOPOE MOXET

B BELINOAHATLECA B cpeae .NET Core B Windows, Linux n Mac OS
TecToBbIA NpoeKT

4] h c#
A3 Nunit C# Linuzx macOs Windows KoHcons
Ty BubnnoTeka c# ﬁ' KoHconsHoe npunokerune (NET Framework)
"7 KMACccoB -
MpoeKT NPUACXKEHWA ANA KOMaHAHOW CTPOKA
Beb-npunoxerue C# Windows KoHcons
ASP.NET Core
2] (moaens- c#
npeacTasneHue-
KOHTpOAnep)
He Hawam To, uTo UcKanu?
£ Nycroii npoekr Tra YCTaHOBKa ApPYrvX CPEACTE M KOMIMOHEHTOB
MycToi npoekT
&1 CLR(NET C++

Framework)

Pucynok 18 — HoBbIl TPOEKT KOHCOJIBHOTO MPHIIOAKEHUS

Hy»xHo 100aBUTh CCHUIKY Ha MIPOEKT C KJIACCOM

using System;
using ThreeAngles;
namespace Rect3AnglesConsole

{

class Program

{
static void Main(string[] args)

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

¥
¥
¥

ITocne 3anycka ¢ napamerpamu 3 4
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C\Windows\System32\cmd.exe - Rect3AnglesConsole.exe 3 4

PucyHnok 19 — 3amyck KOHCOIBHOTO NPHIIOKEHHUES

Ipucoenunsiem popmy

[106aBuTH

o Mowmck wabnoxoe (ALT+"B") Feid
H O B bI M I—I po e KT QuucTns BCe
C# - Windows - Bce Tvnbl npoekTos -
I'Iocnep.Hme LWab0HbI
F Linux macus winaows FanodnK cton |ecTupoeaHue
NpoeKToB BeB

KonconsHoe
NpYAOXeHue

cu
C# | |

MNpunoxerwe Windows Forms (NET Framework)

MpoeKT AnA CO3AaHKA NPUAOKEHWUA € NONL30BaTENLCKUM MHTEpDEACOM

Windows Forms (WinForms)

TecToBbIA NpoeKT

= _

@l - C# C# Windows PabBouwia cton
NUnit

e BuBnMoTexa - m Mpunoxerive Windows Forms

o f - . :
KNaccos Lla6nox npoekta ana cozaanmna npuaoxenus NET Windows Forms (WinForms).
Be6-npunoxerie C# Windows Pabouwii cton
ASP.NET Core

Bl (moaene- c# £¥ EwbnuoTeka knaccos WPF
NpeACcTaBAEHE- <m>= [|poeKT ANA CO30aHMA BUBIMOTERM KNACCOE, MCMONL3YIOLLER NPUAOXKEHME
KOHTpOANep) WPF .NET Ccre.

—_ - % i n : 5 z =

&9 Mycroii npoekr C++ C# Windows PaGouwii cron Bubanoteka
Mvetoi npoekr €% BuBnuoTEKa NONL30BATENSCKMX 3NEMEHTOE ynpasneHua WPF

Auncnetuep ccenok - Rect3AnglesGUI

4 [MpoekTbl

Wma

DataSource
Rect3AnglesConsole
Test3Angle

Pewenwe

P O6wme NpoekTbl

b COM

Mowck (Ctri+E)
MyTs Wms:
C\Projects\Prg\Simple3Angles\R...  ThreeAngle

CA\Projects\Prg\Simple3Angles\R...
CA\Projects\Prg\Simple3Angles\R...

ThreeAngle

P O630p

CA\Projects\Prg\Simple3Angles\R...

Pucynok 20 — HoBblil mpoeKT rpauuecKkoro mpuiIoKeHus
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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); // Co3nanne 00beKTa KOHKPETHOTO

KJj1acca

}
private void buttonl_Click(object sender, EventArgs e)
{
try
{
t. A= Double.Parse(textBox1.Text);
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t.B = Double.Parse(textBox2.Text);

label4.Text = t.C.ToString();

label5.Text = t.getArea(!checkBox1.Checked).ToString();
label6.Text = t.ToString();

by
catch
{
MessageBox.Show("Ommubka npu BBoje !");
by
b
Ipocreimmii pepakTopuHr
2® TpeyronsHwk — ] i
A |3
g |4
» 5
Mnowaas 6 [] npamoyr.
Texcr 345
Pacuer B/l Dain

Pucynox 22 - PedakTopunr
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godsadad qraleasdeogQ

»3990 qLI"S_LEEQdEOgO HOLH3NBVE 9U8HE| |

Jobasasiem 6a3y nannbix (b/l 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 hﬂ,oﬁaBHTb 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 |ici,. CpaBHeHWe AaHHbIX...

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

[ N [NnormamaanvensmneTs

Obozpepatens obwekTtor SQL Se
¢ % R
“ @

CozpaTtb 3anpoc

| A

A

4 .| Ba3bl AaHHbIX

P B CucremHble 6

Pucynox 23 - Jlo6aBnenue 6a3bl TaHHBIX
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dbo.Table3Angles.sql 4 > JOILONEARL] dbo.Table [KoncTpykTop]* IDataSource.cs

P~ v A wf m¥ ThreeAngles -3 BT B
CREATE TABLE [dbo].[ThreeAngles]

(
[A] FLOAT NOT NULL,

1
2
3
4 [B] FLOAT NOT NULL
5
6

4« @ ThreeAngles
4 L Tabauusl
I CuctemHble TabanLbl

P
P B Buewnwue Tabauubl

4 dbo.ThrijR
> o Cros w? CpaBHeHve AaHHbIX...
P Ko ChopmMmupoBaTe CKPUNT Kak 4
p ' :
- OPe <> [MpocmoTp koaa
P ¥ Tpur o
b M Uk e [lokazaTe KOHCTPYKTOP
b @ Crat [lpocmoTp pazpelneHnid
P n Hpeﬂ.mag_m ﬁ I_IpDCMDTp AdaHHBIX %
b~ W Caronmme X  Yaaawts Del
P n
= 1 POTPaMME MNepenmeHoBath
P ¥ BHewHue p
D ¥ Service Brol & ObHoeus
P M Xpanmnmwe M Ceoiicrea
P ¥ BezonacHocTk

Pucynok 24 — PenaktupoBanue Tabiuig
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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 X
A 3
B 4
C 5
Mnowgaae 6 [] npamoyr.
Teker 345
Pacuer B Daiin

Pucynok 26 — 3anmyck otoOpaxeHus Gopmbl
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® form3 — m p4

Pucynox 27 — OtoOpakeHue CoaepKUMOT0 0a3bl JaHHBIX

Kon niis paboThl ¢ 6a30i JaHHBIX TIPEICTABIICH HUXKE.

public List<ThreeAngle> getAB_List()

List<ThreeAngle> Ist = new List<ThreeAngle>();
SqlConnection cnn = new SqlConnection(
"Data Source=(localdb)\\MSSQL LocalDB;Initial Catalog=ThreeAngles;Integrated
Security=True;Connect
Timeout=30;Encrypt=False; TrustServerCertificate=False; ApplicationIntent=ReadWrite;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 (popMax

Kon nyst paboThl ¢ hopMoii moKazaH HUXKE.
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()};
dataGridViewl.Rows.Add(row);
}
catch {}
}
}

PedaxropuHr — BbigesieM HHTEpPeic 11 HCTOYHUKA TaHHBIX (IIPUMEHsIeM
npuHiun DIP)
namespace DataSource

{

public interface 1DataSource

{
List<ThreeAngle> getAB_L.ist();

¥
ks

JobGaBJisiem 3arpy3ky u3 ¢aiiia

Kon nnst 3arpy3ku u3 aiina.

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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PedaxkTopuHr — peannsyem uHTepdeiic 118 ncrounnka ganabix — ORM Entity
Framework

4
=
X

Obozpeeatens pelleHuii
@a o-25B =

Obozpeeatens pewennii — nowck (Ctrl+x)

~

eglounoa

o

R Pewenne "RectThreeAngles” (npoekTsi: 8 1z 8)
b CSVData

b DataSource

4 EFData

4 I§ 3aBucum

P & Anam - .
b 8 Mard [Nobaeutk ccbinky Ha 0B NpOeKT...

[obaBWTb CCbiKy Ha MPOEKT...

> [ Npoe Nobaeuts ccbiaky Ha Mmoaens COM...

P C* EFDB.cs & YnpaeneHune NoAKAKOYEHHLIMK ClyxXbamu
LocalDBData -

Rect3Angles!
Rect3Angle

> E] Test3Angle OTKpLITE 31eMeHT Kak KopeHb obozpeeatens

b ThreeAngle Hoeoe npeacraenexue: ObozpeBatens pelleHWid

YnpaeneHue naketamm NuGet... %

v v v

Ynanuts HEWCNOMb3YyeMbIE CChIIKH...

Pucynok 28 — Jlo6aBnenue uatepdeiica 11 10cTyna K abCTpaKTHOMY UCTOYHHKY

JaHHBIX

IIpu ycranoBke BbIOepute Bepcuio, cooTBercTByromyto .NET Core SDK

mpoekTa (B 1aHHOM ciydae 5.0)

NuGet: EFData 4 X [Jagbl:Xe LocalDBData.cs Form3.cs Form1.cs Program.cs Form3.cs [Design]

0630p YcTaHoBAeHO O6nosnenns

EntityFrameworkCore x - & D BintounTs NpefBapuTebHbIE BEPCUN

38 Microsoft.EntityFrameworkCore.SqlServer @ agrop: Microsoft, Ckaumpanmii: 172M 601 4
Microsoft SQL Server database provider for Entity Framework Core. %

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

Pucynox 29 — Jlo6aBnenue nporpammuoro nakera NuGet
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Kon nst pabotel ¢ ORM mpencraBieH HUxKe.
public class EFDB : DbContext, IDataSource {
DbSet<ThreeAngle> ThreeAngles { get; set; }
public EFDB() {

Database.EnsureCreated();

}
protected override void OnConfiguring(DbContextOptionsBuilder

optionsBuilder) {

optionsBuilder.UseSqlServer(*"Server=(localdb)\\MSSQL LocalDB;

Database=threeangles_db;Trusted_Connection=True;");

}
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 tabmuua ThreeAngles co3ganbl

ABTOMAaTHU4YCCKH.
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¢ #
4 = (localdb)\MSSQLLocalDB (SQL Server 13.0.4001 - DES
4 .| ba3bl AaHHLIX
I CuctemHble Bazbl AaHHbIX
» artgallerydb
- AzureStorageEmulatorDb510
AzureStorageEmulatorDb57
DB 005d1ech7fc2421392a041e98d5ccafe
DB_0c21c3e2aca848009e4f80d84172bcf2
KnockoutSamplesContext-20130822070031

ThreeAngles
threeangles_d

v v v v v v v v
Do

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 — — [

Pucynoxk 30 — O630p aBTOMaTU4YECKH CO3/TAaHHOM 0a3bl TAHHBIX
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[06aBnTb HOBbIV MPOEKT

Peanusyem BeO ¢ nomombio ASP.NET Core MVC

HocneaHvie WwWabaoHbl MPOEKTOB

o

BubanoTeka knaccoe

KonconeHoe npunoxeHue

1 Mycroii npoext
1 Tectosiii npoext NUnit

] Nycroi npoexr CLR (NET Framework)

Knaccnueckoe npunoxenue Windows

MpuaoxeHue Windows Forms (NET Framework)

Bubaunotexa knaccoe CLR (NET Framework)

MobunsHoe npunosxexve (Xamarin.Forms)

C#

C#

Mouck w

C#

71
)

[m]
abnoHos (ALT+"B") P~
QuunctuTe BCE
- Bce nnatdpopmel - Beb
WebAssembly u moxeT pazmewatsca B npunoxenny ASP.NET Core. 3ToT wabnox =

MOXHO UCMOAL30BaTL ANA Beb-NPUNoKeHMii C PaCLUMPEHHBIMU AMHAMUYECKMMU
nonb3oBaTebckuMi uHTepdelicamm (U).

C# Linux macOS Windows Obnako Beb

3 Mycroii ASP.NET Core

MycToi wabnoH npoekta ana coznaHna npuaoxenna ASP.NET Core. 3101 wabaoH He
VIMEET COARPKMMOTO.

C# Linux macOS Windows O6nako Cnyx6a Be6

1
)

7 Beb6-npunoxenue ASP.NET Core (Moaenb-NpeACTaBneHre-KOHTPoANep)

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.

Cc# Linux macOS Windows OBnako Cayxba Beb

Mpunosxenne Blazor Server
LabnoH npoekTa Ans co3aaHnA cepeepHoro npuaoxenmna Blazor Server, koTopoe
AT M EEHElE GRS DS B [Tl AEDNET Gore 1) aFsafamEam

-

Pucynoxk 31 — HoBsiit npoext Web nipunoxenus

KOI[ Web IMPUIIOKCHUA IIPCACTABJIICH HHUIKC.

Konrposaiep 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 IActionResult Index()

{

ViewBag.A ="3",;
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ViewBag.B ="'4";

ViewBag.C ="0"";

ViewBag.Area = ""0"";

ViewBag.Per ="0";

return View(db.getAB_L.ist(). ToList());

public 1ActionResult Privacy() {
return View();
}
[ResponseCache(Duration = 0, Location = ResponseCachelLocation.None,
NoStore = true)]
public IActionResult Error() {

return View(new ErrorViewModel { Requestld = Activity.Current?.1d

??

HttpContext.Traceldentifier });
by
[HttpPost]

public 1ActionResult 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_L.ist(). ToList());
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T IT IR TR R TET I

PETTETETPT TR

i
<

|

Pacuét TpeyronbHvka

G

<style>

<[style>

<htmlI>

<head>

&

Layout = null;

<!doctype html>

X

+

https://localhost:44355 \ﬁj

Pacuér TpeyroibHukKa

Als |

B4 |

C=5

ILtomanr = 12
IMepumeTp = 12

| Pacuér |

IIpamoyroJibHBIE
TpeyroIbHAKH

Karet A Karer B
3 4
4 5
5 6

' Buibpars |
‘ BriGpaTb |
‘ BbibpaTb |

Pucynox 32 - ®opma (view Index.cshtml)

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

@{
ViewData["Title"] = "Home Page";

.center { width: 230px; padding: 10px; margin: auto; }

<title>Pacuér Tpeyronpauka</title>
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<meta charset="utf-8" />
<meta name="viewport" content="width=device-width">
<script type="text/javascript">
function setAB(a, 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="frm">
<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=lable4>@ViewBag.C</label>
<h3 />
[Tnomans = <label name=lable5>@ViewBag.Area</label><br>
[Tepumerp = <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>IIpsmoyroibHbie TPeYyroabHUKu</h3>
<table>
<tr>
<td>Karer A</td>
<td>Karet 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, @1ri.B);"
value="Br16patp" /></td>
</tr>
by
</table>
</div>
</body>

</html>
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Crtpoum guarpammy kiaaccon (ObjectiF 7.1)

r ——
-~ objectiF-Open/C&S em

What would you like to do?

() Open recent system

(") Open existing system

(") Open Sample with Tutorial

<Back Next > 7Exrnrsh

Pucynok 33 — [TocTpoenue nuarpaMmsel KI1acCoB

66



-

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

Pucynoxk 34 — Bei6op noctpoenuess 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

@) NClass_v2.04_src

=3 Prg

- m-acs
&#-(C] Docker
@23 DocX

-3 php

w3 Py

#-(_] RPD

-] Schedule

~ | Name

Threef-‘-nqle

User:

|Andrei

Pucynoxk 35 — Bei6op BeixogHoro (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\Pra\RectT hreefnales\40bjectiF\CSVD ata.cs Add Directory...
[£ C:\Projects\Prg“FectT hreefngles\d0bjectiF\EFDB.cs
& C:\Projects\Pra\RectT hreedngles\d40bjectiF\Form1.cs
[5 C:\Projects\Prg“FectT hreedngles\d0bjectiF\Form3.cs Edit
& C:\Projects\Pra‘\RectThreedngles\d0bjectiF\HomeCortroller. cs
[£ C:\Projects\Prg\RectT hreedngles\d0bjectiF 5D ataSource.cs
& C:\Projects\Prg\RectT hreetngles\d0bjectiF\LocalDBD ata.cs
[£ C:\Projects\PrgtRectT hreedngles\d0bjectiF\Program.cs

Remove File(s)

[ 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

Pucynox 37 — Beibop daiina nis oOpaTHOTO HHXUHUPUHTA
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™

| | —_|

E Package...
| Generate Classes NET Eroject...
F-:' Rescan Classes Package Diagram...
n Search... Use Case Diagram...
. Replace.. Activity Diagram...
Class
:_1 eferences- Sequence Diagram...
: Check Code Documentation... NET Solution...
; NUnit Tests ’ State diagram...
Reverse Engineering 3 Business process...

L Impert... Actor...
d Show Mame Conflicts Use Case...
t Adapt 3 Activity...

Class...

Delegate...

|
d listBoxl DoubleClic

LT

Enumeration...

Generic Class...
Description

File...

Belsls

-

Create Class Diagram

Clazz Diagram:

]9

B

Hate:

Cancel

Help

(] Open

14

Pucynok 38 — Bei6op tuna auarpammsel «Class Diagramy
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Crpoum quarpammy naxkeros (ObjectiF 7.1)

Controllers
==Package==

Controller
HomeController

1

Q

DataSource
<<Packa_ge>>

DBDS
DbContext
EFDB
FileDS
DataSource

<<Import> >

1
Simple Three Angle Re ct3AnglesConsole
==Package=» <=Package=>
Form1 Program
Form3
i
i
i
i < <|mpert>>
:
Thre eAngles -
"
<<Package=> (_ _________ J'
ThreeAngle
A

Pucynoxk 40 — OtoOpakeHue pe3yJibTata MOCTPOSHUS JUarpaMMbl TaKETOB

Obozpeearent pelleHuii

@ o-2 @ [u A=

Obozpesarens pewenuii — nouck (Ctrl+;)

3] Pewenue "RectThreeAngles” (npoeksbi: 9 13 9)
b CSVData
- DataSource

P & 3aBucumocTy

4 % |DataSource.cs
P *0 |DataSource

EFData

vV VvV VvV v v

LocalDBData
Rect3AnglesConsole
Rect3AnglesGUI

| Test3Angle

ThreeAngle

%1 ThreeAnglesAspCoreMVC

Pucynok 41 — Otobpaxenue koneuHoro pemenust Visual Studio
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Pexomenagyemas urepatypa

. Yepnukos, B. Pazpaborka Mo6mibHbIX npunokenuit Ha C# g 10S u Android
: yaebnoe nocobue / B. UepaukoB. — Mocksa : JIMK IlIpecc, 2020. — 188 c.

. YmpuxuH, E. JI. OcHoBsl pa3pabotku i0S-npunoxennii Ha C# ¢ moMOIIbI0
Xamarin : yuebnoe nocodue aiis By30B / E. JI. Ympuxun. — Cankr-IletepOypr
: JIanp, 2021. — 384 c.

. xanapcanam, C. [IpakTrdeckoe pyKOBOJCTBO IO pa3padOTKe yat-
unTepdeiicon : pykoBoacTBo / C. J[>xanapcanam. — Mocksa : JIMK TIlpecc,
2018. — 340 c.

. Bacunses, H. [1. BBenenue B ruOpuHble TEXHOJIOTUN Pa3pabOTKH MOOMIIbHBIX
npuiokeHu : yueoHoe nocodbue jyist By3oB / H. I1. Bacunnes, A. M. 3asi. —
2-e u3l., crep. — Cankr-IletepOypr : Jlans, 2021. — 160 c.

. ApXUTEKTYpHBIE pelIeHUs NH(POPMALIMOHHBIX CUCTEM : yueOHuK / A. .
Bonsxo, JI. C. Beirosekwuii, B. A. Jlyoenenkuii, B. B. [lexanoBckmii. — 2-¢
u3., nepepad. — Cankrt-IletepOypr : Jlans, 2021.

. Hectepos, C. A. OcHOBBI UH(POPMAITMOHHOMN OE30MTACHOCTH : YUESOHUK J1JIs
By30B / C. A. HectepoB. — Canxkrt-IlerepOypr : Jlanb, 2021. — 324 c.
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VYuebHoe u3zganue

Anpapeit EBreareBuy AHIpeeB
Muxaun AnnpeeBnd Ky3nenos

IepcnexkTuBHbIe Web-TexHOI0rMH

Yuebnoe nocooue

Bonrorpaackuii rocy1apCTBEHHbBI TEXHUYECKUN YHUBEPCUTET.
400005, r. Bonrorpan, npocn. B. U. Jlenuna, 28, xopm. 1.
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