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Introduction

When building Android applications that require persistent storage, SQLite is a lightweight, server less database
engine that comes bundled with the Android framework. Unlike full featured relational databases, SQLite offers a
compact footprint and a powerful SQL interface, making it an ideal choice for mobile apps that need to store user
data, cache information, or manage complex relationships without incurring heavy overhead. In this tutorial, we will
walk through the entire process of creating, managing, and interacting with an SQLite database in Android Studio.
By the end, you'll have a solid foundation for implementing robust data persistence in your own projects.

Why Use SQLite in Android?

SQLite provides several benefits that align with the constraints of mobile development:

e Zero Configuration: No server installation or network setup is required; the database file is created locally.

 Lightweight: The library is only a few megabytes, keeping app size minimal.

e Transactional Integrity: Supports ACID transactions, ensuring data consistency.

e Cross Platform: The same database file can be shared across different platforms, useful for data migration or
backups.

e Strong Community Support: Extensive documentation and community examples simplify troubleshooting.

Prerequisites

Before diving into the tutorial, make sure you have:

Android Studio installed (preferably the latest stable version).

Basic knowledge of Java or Kotlin programming.

Familiarity with Android app structure (activities, layouts, manifests).

4. An understanding of SQL concepts such as tables, columns, and queries.
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Setting Up the Project

Creating a New Project

Open Android Studio and choose File &gt; New &gt; New Project. Select the “Empty Activity” template to start
with a clean slate. Name your project (e.g., SQLiteDemo) and choose the minimum SDK that supports SQLite (API
16+). Click Finish to generate the project skeleton.

Adding Dependencies

SQLite is part of the Android SDK, so no external libraries are required for basic operations. However, if you plan to
use Roomor other persistence libraries later, add the following dependencies to your build.gradle (Module: app)
file:

¢ implementation "androidx.room:room-runtime:2.6.1"
e annotationProcessor "androidx.room:room-compiler:2.6.1"

For this tutorial, we will focus solely on raw SQLite operations, so you can omit these dependencies.



Understanding SQLite Basics

What is SQLite?

SQLite is a self contained, serverless database engine that stores data in a single file. It supports most SQL
standards, including SELECT, INSERT, UPDATE, and DELETE statements, as well as advanced features like
triggers, views, and transactions.

SQLite vs. Room

Room is a higher level abstraction over SQLite that reduces boilerplate and adds compile time query validation.
While Room is recommended for most new projects, learning raw SQLite is valuable for understanding underlying
mechanisms and for legacy codebases that rely on direct SQLite access.

Designing the Database Schema

Defining Tables and Columns

Begin by outlining the data you need to store. For example, a simple contact manager might require a Contacts
table with id, name, phone, and email columns. Define primary keys, data types, and constraints in a clear,
normalized fashion:

\nCREATE TABLE Contacts (\n id INTEGER PRIMARY KEY AUTOINCREMENT\n name TEXT NOT NULL\n
phone TEXT,\n email TEXT UNIQUE\n);\n\n\nNormalization Tips

Keep your schema normalized to avoid data redundancy. Use foreign keys to establish relationships between
tables, and enforce referential integrity with ON DELETE CASCADE or ON UPDATE CASCADE clauses when
appropriate.

Creating a Helper Class

Extending SQLiteOpenHelper

Android provides the SQLiteOpenHelper class to manage database creation and version management. Create a
new Java or Kotlin class (e.g., DatabaseHelper) that extends this helper:

\npublic class DatabaseHelper extends SQLiteOpenHelper {\n private static final String DATABASE_NAME =
"app.db";\n private static final int DATABASE_VERSION = 1;\n\n public DatabaseHelper(Context context)
{\n super(context, DATABASE_NAME, null, DATABASE_VERSION)\n H}n\n @Override\n public void
onCreate(SQLiteDatabase db) {\n db.execSQL("CREATE TABLE Contacts (id INTEGER PRIMARY KEY
AUTOINCREMENT, name TEXT NOT NULL, phone TEXT, email TEXT UNIQUE)");\n Rn\n @Override\n
public wvoid onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) {\n // Handle schema
migrations\n db.execSQL("DROP TABLE IF EXISTS Contacts");\n onCreate(db);
\n  AnHAn\n\nimplementing onCreate and onUpgrade

The onCreate method executes when the database file is first created. Use it to create tables and seed initial data.
The onUpgrade method runs when the database version number changes, allowing you to apply schema
migrations without losing user data.

Singleton Pattern

To avoid multiple instances of the helper, implement a singleton pattern:

\npublic static synchronized DatabaseHelper getinstance(Context context) {\n if (instance == null) {\n



instance = new DatabaseHelper(context.getApplicationContext());\n }n return instance;\n\n\n\nCRUD
Operations

Create

Insert new rows using ContentValues and the insert method:

\npublic long addContact(String name, String phone, String email) {\n SQLiteDatabase db =

this.getWritableDatabase();\n ContentValues values = new ContentValues();\n values.put("name"”, name);\n
values.put("phone”, phone);\n values.put("email”, email);\n return db.insert("Contacts", null, values);
\nA\n\n\nRead

Retrieve data with query or raw SQL. Example using query:

\npublic  Cursor getAllContacts() {\n SQLiteDatabase db = this.getReadableDatabase();\n return
db.query("Contacts", null, null, null, null, null, "name ASC");\nj\n\n\nUpdate

Modify existing rows by specifying a whereClause and whereArgs:

\npublic int updateContact(int id, String name, String phone, String email) {\n SQLiteDatabase db =
this.getWritableDatabase();\n ContentValues values = new ContentValues();\n values.put("name”, name);\n
values.put("phone”, phone);\n values.put("email”, email);\n return db.update("Contacts", values, "id = ?", new
String[J{String.valueOf(id)});\n\n\n\nDelete

Remove rows with delete:

\npublic int deleteContact(int id) {\n SQLiteDatabase db = this.getWritableDatabase();\n return
db.delete("Contacts”, "id = ?", new String[[{String.valueOf(id)});\n}\n\n\nUsing Transactions

Batch operations should be wrapped in a transaction to ensure atomicity and improve performance. Example:

\npublic void insertMultiple(List&It;Contact&gt; contacts) {\n SQLiteDatabase db = this.getWritableDatabase();\n

db.beginTransaction();\n try {\n for (Contact c¢ : contacts) {\n ContentValues values = new
ContentValues();\n values.put("name”, c.getName());\n values.put("phone”, c.getPhone());\n
values.put("email", c.getEmail());\n db.insert("Contacts", null, values);\n An
db.setTransactionSuccessful();\n  } finally {\n db.endTransaction();\n  A\nH\n\n\nQuerying Data Efficiently

Using Raw Queries

When complex filtering or joins are required, raw queries provide flexibility. Use rawQuery to execute custom SQL:

\nString sqgl = "SELECT * FROM Contacts WHERE name LIKE ?";\nCursor cursor = db.rawQuery(sql, new String[]
{"%John%"});\n\n\nUsing ContentValues

For simple insert or update operations, ContentValues offers type safety and reduces the risk of SQL injection.
Always use parameterized queries rather than string concatenation.

Using Cursor

After executing a query, the Cursor object provides methods to iterate over results:

\nwhile (cursor.moveToNext()) {\n int id = cursor.getint(cursor.getColumnindexOrThrow("id"));\n String name =
cursor.getString(cursor.getColumnindexOrThrow("name™));\n  //  Process data\nf\ncursor.close();\n\n\nHandling
Concurrency



Thread Safety

SQLite connections are not thread safe by default. Use a single SQLiteOpenHelper instance and perform database
operations on background threads to avoid blocking the UI.

Using AsyncTask or Executors

While AsyncTask is deprecated, you can use ExecutorService or Kotlin coroutines to run database operations
asynchronously:

e Java: ExecutorService executor = Executors.newSingleThreadExecutor();
« Kotlin: lifecycleScope.launch(Dispatchers.lO) { /* DB work */ }

Managing Database Versions
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