Kak a9 sBo3HeHaBunaen ORM

Cepren bonwitaH, TuHbKOMPd



Mbl 6yaem roBopuThb
[Mpo Orm
[Mpo Sqlite

[1po HEHABUCTL



Orm?

Object-Relational Mapping



[1o6bpo nokanoBaTb B MUP pa3paboTKu




CosnaHue db

private static final String TEXT _TYPE =" TEXT",
private static final String COMMA_SEP ="";
private static final String SQL_DELETE_ENTRIES =
"DROP TABLE IF EXISTS " + FeedEntry. TABLE_NAME;
private static final String SQL_CREATE_ENTRIES =
"CREATE TABLE " + FeedEntry. TABLE_NAME + " (" +
FeedEntry. ID +" INTEGER PRIMARY KEY," +
FeedEntry. COLUMN_NAME_ENTRY_ID + TEXT_TYPE + COMMA_SEP +
FeedEntry. COLUMN_NAME_TITLE + TEXT_TYPE + COMMA_SEP +
... [l Any other options for the CREATE command " )";



CosnaHue db

public class FeedReaderDbHelper extends SQLiteOpenHelper {

public FeedReaderDbHelper(Context context) {
super(context, DATABASE_NAME, null, DATABASE_VERSION);

}

public void onCreate(SQLiteDatabase db) {
db.execSQL(SQL_CREATE_ENTRIES);

}

public void onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) {
db.execSQL(SQL_DELETE_ENTRIES);
onCreate(db);






3anuck B 64

SQLiteDatabase db = mDbHelper.getWritableDatabase();
ContentValues values = new ContentValues();
values.put(FeedEntry. COLUMN_NAME_ENTRY _ID, id);
values.put(FeedEntry. COLUMN_NAME_TITLE, title);
values.put(FeedEntry. COLUMN_NAME_CONTENT, content);
long newRowld = db.insert(FeedEntry. TABLE_NAME,
FeedEntry. COLUMN_NAME_NULLABLE, values);






YpnaneHue ns 04

String selection = FeedEntry. COLUMN_NAME_ENTRY _ID + " LIKE ?";
String[] selectionArgs = { String.valueOf(rowld) };

db.delete(table_name, selection, selectionArgs);






UYteHne ns 6

SQLiteDatabase db = mDbHelper.getReadableDatabase();
String[] projection = {

FeedEntry. ID,

FeedEntry. COLUMN_NAME_TITLE,

FeedEntry. COLUMN_NAME_UPDATED,

)
String sortOrder = FeedEntry.COLUMN_NAME_UPDATED + " DESC";



YTeHue n3 oa

Cursor ¢ = db.query(
FeedEntry. TABLE _NAME,
projection,
selection,
selectionArgs,
null,
null,

sortOrder);



“Tenepb Tbl Senior, CbIHOK”




Orm?




[TpnymnHbl cnonb3oBaHms Orm

HecooteeTtctBue SQL n OOl napagurm
OOI nyTb

YckopeHue paspaboTku

[MpocToTa

Tunobe3onacHOCTb



HecooTBeTcTBME Napaaurm

[‘paHynsapHOCTL
HacneposaHue
NaeHTUYHOCTb
AccounaTnBHOCTb

HaBuraumnsa no gaHHbIM



[ paHynApHOCTb

OOP

class User {
String name;

Address address:

SQL

TABLE USER (

name, city, country);



HacnepnoBaHue

OOP

class User {
String name;
}
class Student extends User{}

class Teacher extends User{}

SQL

HEeT HaTUBHOW NOAOEPKKU



NOeHTUYHOCTb

OOP SQL

object.equals(object) Primary key identity

object == object



AccoumnaTmMBHOCTb

OOP

class User {
Address adress;

}

class Address {

User user;

SQL

TABLE USER (
id, name, address_id (FK) );
TABLE ADDRESS (

address _id, city, country);



OOl nyTb

NHkancynauusa ot HU3koypoBHeBbIX API

Hawwn mogenu moryT GbiTb 0O6bEKTaMn, a He CTPYKTypamm



YCcKopeHune pa3paboTkum

MannuHr gaHHbIX
NeHnBaga Huumanmsaymsa

YMeHbLUueHne kon-Ba boilerplate



[lpocToTa

He HyHO 6onblle nucaTb cnoxHele SQL 3anpocsl



Tunobe3onacHoOCTb

MeHbLue cTpok(String) 6onblue koaa



| tIHEST FRIENDS ALWAY.

| STICKTOGETHERN®Y

s#




Opyx0ba - aT0 NpuHMMaTh Apyr apyra

@DatabaseField, 29 napameTpos



[pyx0a - 3To npuHuMmaTb Apyr Apyra

@DatabaseTable
public class PaymentDocuemnt {

@DatabaseField(generatedld = true)
public long id;

@DatabaseField(canBeNull = false,

dataType = DataType.SERIALIZABLE)
private CodeValue codeValue;



HO...



[locTaHOBKa 3aga4u

Nccneposath paspactaHue b B npoekTe

Description

Ciick to add description



Bocnpou3soanm

UTo nameputb?
Kaknm cnocobom nony4nTts namepsieMmble gaHHble?

Larn?



YT0 nameputb?

Pasmep cdanna 64




Kakum cnocobom nonyyntb namepsiembie JaHHbIe?

File f = context.getDatabasePath(dbName);
long dbSize = f.length();

or

pragma page_size; * pragma page_count;



Pragma

Statement cneundunydHbin ona Sqglite
MoaundunumpoBaHume HacTpoek Sqlite
[TonyyeHne MmeTagaHHbIX 0 64

https://sqglite.org/pragma.html



https://sqlite.org/pragma.html

Larn? (Flow aBTopunsauun)
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[Tonb3oBaTenbckun cueHapumn (Llarun)




Mow cueHapumn

ABTOpPU30OBaTLCS

BouTu Ha rnaBHbIN 3KpaH

OBHOBUTL rMaBHbIN 3KpaH

[lorpy3nTb afieMeHTbI B CMNUCKaX Ha rMaBHOM 3KpaHe
BbinTn 0o BBOAa nNMH-KoAa

ok owbdh-=



Pasmep panna 64 B K6

200

MNyctan 6asa  Bxop Ha rnaBHbINA N NATb posarpyska 200 onfATb NpocTo
3KpaH 06HOBNEHUI 3/1eMEHTOB B BX0o4
NeHTe



500

400

300

200

100

MycTana 6asa BxopA Ha rnaBHbIW 3KpaH BXOZ Ha rmaBHbl nocne
MCnosib3oBaHuA



YTto panbwe?

Freelist pages

Debug




Freelist pages

https://sqlite.org/fileformat2.htmli#freelist

[Tocne yganeHusa gaHHble yoansarTcs, HO cBOOOOHOE MeCTO npeBpaLlaeTcd B
Freelist pages


https://sqlite.org/fileformat2.html#freelist

CTpykTypa xpaHeHnsa SQLite

dann b KypHan

MeTanHdpopmaums

Pages

Free page




MeTanHdopmauung

Bcero 100 6ant
C 32 no 36 6ant Homep nepsoro Freelist trunk page

C 36 no 40 6auT - kon-Bo Freelist pages



Ctpyktypa Freelist trunk page

Freelist trunk page Freelist trunk page

///‘
int[] pageData = new int[] ////////

int nextFreelListTrunkPage = int[@]///’

int freelListLeafPageCount = int[1]

int[2..freeListLeafPageCount]

\
— | Freelist leaf page




Kak 0encTBUTeNbLHO YMEHbLNTL hann 64

Vacuum

Auto-vacuum



Vacuum

[MepecTponka danna 64

N3meHeHue page-size, auto-vacuum



Auto-vacuum

PRAGMA schema.auto_vacuum =0 | NONE | 1 | FULL | 2 | INCREMENTAL,;



Vacuum

public void onOpen(SQLiteDatabase db) {
super.onOpen(db);
db.execSQL("VACUUM;");



Debug

JlormpoBaHue
Stetho

Dblnspector



JlormpoBaHue

OrmLite

adb shell setprop log.tag.StatementExecutor VERBOSE

adb shell setprop log.tag.BaseMappedStatement VERBOSE
adb shell setprop log.tag.MappedCreate VERBOSE

adb shell setprop log.tag.ORMLite DEBUG

adb shell setprop log.tag.droidDatabaseConnection VERBOSE
adb shell setprop log.tag.ndroidCompiledStatement VERBOSE
He OrmLite

adb shell setprop log.tag.SQLiteLog VERBOSE

adb shell setprop log.tag.SQLiteStatements VERBOSE



Stetho features

Network Inspections
Local resource Inspection
View Hierarchy
Dumpapp

JavaScript Console



Stetho Resources Inspection
Q  Elements Network Sources Timeline ﬁﬂﬁlEiQUﬂitE Console

» [ Frames \/
» 1 Web 5QL
' {IndexedDB

» BB Local Storage
» BH Session Storage

B Cookies
B Application Cache




Stetho Resources Inspection

Q, Elements Network Sources Timeline Profiles |Resources) Audits Console
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C nomouwibio Stetho

A NOHSAN, YTO AaHHbIe B CBA3aHHbIX Tabnuuax ocTaloTcs



CBsA3u Mexay TadbnuuamMmmn KypuribLmKa

CREATE TABLE artist(
artistid INTEGER PRIMARY KEY,
artistname TEXT
);
CREATE TABLE track(
trackid INTEGER,
trackname TEXT,
trackartist INTEGER

);



CBsA3u mexay Tadbnuuamm 300p0oBOro YerioBeka

CREATE TABLE artist(
artistid INTEGER PRIMARY KEY,
artistname TEXT
);
CREATE TABLE track(
trackid INTEGER,
trackname TEXT,
trackartist INTEGER,
FOREIGN KEY (trackartist) REFERENCES artist(artistid)



Stetho foreign keys

Q Elements Network Sources Timeline Profiles |Resourcess Audits

Console

» | Frames < > PRAGMA foreign_key list{zzZ2- -"=-93
id ety taple
2 “ R ] paymentD

68b6999abb71564 1e2afodd323dff411 i
[T aremnmt #

PRAGMA foreign_key list(table _name);

PesynbTar

table | from to

on_update

on_delete

T e e T R S B | ilj

MO ACTIOM

CASCADE




Dbinspector

Content
Structure
Foreign Keys

Indexes



Dblnspector foreign keys

A® "y @ 18:39 A®

b8ca286c967a8... Q [

& ... Foreignkeys ~
v613 code gn key:

DETELE R Content

/data/user/0/ru.tinkoff.sme.debug/databases/

i Structure
aa0chbf510c8eff2a30275372af25571 android_metadata

/data/user/0/ru.tinkoff.sme.debug/databases/

id code value payfRVEINEH
b8ca286c967a86c654d7c6d3c97¢c5e30

paymentdocument

/data/user/0/ru.tinkoff.sme.debug/databases/
google_analytics_v4.db

Indexes

sqlite_sequence
codevalue
personalaccount
integration
accountintegration
counterpartynotification
selfcollection

operationcashflow



Foreign keys in PaymentDocument




Foreign cBA3en Het

MoToMy 4TO NpobriemMbl Y Hac B Koae

[MoTomy 4TO Npobremsl roe-To eule...




Foreign keys y Hac

@DatabaseTable
public class PaymentDocument {

@DatabaseField(foreign = true,

foreignAutoRefresh = true,
foreignAutoCreate = true)

private ShortCounterParty counterParty;



Delete PaymentDocuments

getDao().callBatchTasks(() -> {
for (PaymentDocument document : paymentDocuments) {
getDao().deleteByEq(PaymentDocument.FIELD _GUID,
document.getGuid());



Delete PaymentDocuments

public void deleteByEq(String field, Object value) throws SQLEXxception {
DeleteBuilder builder = deleteBuilder();
builder.setWhere(builder.where().eq(field, value));
builder.delete();



[Tpobnem B KoJe HET, YTOo aanbLue?

Googlentb
AHOEeKcuTb
Duckduckgoutb

etc...



Foreign key constraints in SQLite (it is disabled by default)




[TpmBeT, android foreign keys

B SQLite c version 3.6.19 (14-10-2009)

https://developer.android.com/reference/android/database/salite/SQLiteDatabase.
html#setForeignKeyConstraintsEnabled(boolean) - min Api 16



https://sqlite.org/releaselog/3_6_19.html
https://developer.android.com/reference/android/database/sqlite/SQLiteDatabase.html#setForeignKeyConstraintsEnabled(boolean)
https://developer.android.com/reference/android/database/sqlite/SQLiteDatabase.html#setForeignKeyConstraintsEnabled(boolean)

Pragma for rescue Foreign Constraints

@Override

public void onOpen(SQLiteDatabase db) {
super.onOpen(db);
if (!db.isReadOnly()) {
// Enable foreign key constraints
db.execSQL("PRAGMA foreign_keys=0ON;");

}



Foreign keys - noaBununuck, HO Ko criomarcg

XpaHuTb AaHHble Kak blob

ON DELETE, ON UPDATE Actions



Foreign keys to BLOB

Ecnn goyepHnn obbeKT cchinaeTcs oaHa Tabnuua
Ecnn godepHnn o6bEKT HE y4acTBYET B BblIbOpKe
Ecrnn Ham He HyXeH lazy fetching

Ecnn Ham He HYXXHbl MUTPaLNn



Foreign keys to BLOB

@DatabaseField(dataType = DataType.SERIALIZABLE)

private ShortCounterParty counterParty;



Foreign keys + ON Update, ON Delete Actions

No Action
Restrict
Set Null
Set Default

Cascade



NO ACTION

CREATE TABLE track(
trackid INTEGER,
trackname TEXT,
trackartist INTEGER,
FOREIGN KEY (trackartist) REFERENCES artist(id)

);



RESTRICT

CREATE TABLE track(
trackid INTEGER,
trackname TEXT,
trackartist INTEGER REFERENCES artist(id) ON DELETE RESTRICT,

);



SET NULL

CREATE TABLE track(
trackid INTEGER,
trackname TEXT,
trackartist INTEGER REFERENCES artist(id) ON DELETE SET NULL,

);



SET DEFAULT

CREATE TABLE track(

trackid INTEGER,

trackname TEXT,

trackartist INTEGER DEFAULT 0 REFERENCES artist(id) ON DELETE SET
DEFAULT

);



CASCADE

CREATE TABLE track(
trackid INTEGER,
trackname TEXT,
trackartist INTEGER REFERENCES artist(id) ON DELETE CASCADE

);



Foreign keys + ON UPDATE ON Delete Actions

@DatabaseField(foreign = true,
columnDefinition =
"integer references paymentDocument (id) on delete cascade")

private PaymentDocument paymentDocument;



Foreign keys with DROP TABLE

public void deleteAll() {
TableUtils.dropTable(dbHelper.getConnectionSource(), clazz, true);

TableUtils.createTable(dbHelper.getConnectionSource(), clazz);
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MycTan 6asa(bbino)

MycTan 6asa(Ctano)




Bxoa Ha rnaBHbI 3kpaH(CTano)
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BxopA Ha rnaBHblil akpaH(bbino) BxoZ Ha rnaBHblil akpaH(CTano)

Bxopg Ha rnaBHbif 3kpaH(BEbino)



M NsATb 06HOBIeHn(CTano)
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W NATb 06HoBNEeHU(bbiNo) 1 NATb o6HoBNeHUn(CTano)

¥ NsATb 06HOBeHW(Bb1n0)
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po3arpyska 200 aneMeHTOB B NIEHTEe posarpyska 200 aneMeHTOB B NIEHTE
(Bbino) (Ctano)

fosarpyska 200 anemeHT0B B neHTe(bbino)



500

400

300

200

100

MycTan 6asa(bbino) npocto Bxog nocne [lyctas 6a3a(Ctano) npocTo BXof nocne
aenctenin(bbino) pencteuin(Ctano)



BbiBOObI

He nymainTe, 4to y Bac npobnema c Freelist page
Y3HanTe nydie cBoo nobumyto Orm
[MnwmnTe TecTbl Ha cnon 64

[MogkniovanTe TYNUHN Ha paHHUX 3Tanax






CcbInku

http://hibernate.org/orm/what-is-an-orm/

http://ormlite.com/

https://stackoverflow.com/questions/7255574/reached-max-size-for-compiled-sql-statement-cache-for-database

http://www.sqlite.org/pragma.html

http://facebook.github.io/stetho/

https://developer.android.com/reference/android/database/sqlite/SQLiteDatabase.html#setForeignKeyConstraintsEnabled(b

oolean)

https://sqlite.org/lang_vacuum.html

https://sqlite.org/fileformat2.html#freelist



http://hibernate.org/orm/what-is-an-orm/
http://ormlite.com/
https://stackoverflow.com/questions/7255574/reached-max-size-for-compiled-sql-statement-cache-for-database
http://www.sqlite.org/pragma.html
http://facebook.github.io/stetho/
https://developer.android.com/reference/android/database/sqlite/SQLiteDatabase.html#setForeignKeyConstraintsEnabled(boolean)
https://developer.android.com/reference/android/database/sqlite/SQLiteDatabase.html#setForeignKeyConstraintsEnabled(boolean)
https://sqlite.org/lang_vacuum.html
https://sqlite.org/fileformat2.html#freelist

