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Introduction to Mobile Database Systems
Key concepts, architecture, challenges, and typical use?cases

1. What Is a Mobile Database System?

Aspect Definition
A database that resides on, or is accessed by, mobile devices (smartphones,
Mobile Database tablets, wearables, 10T nodes) and supports data management despite
intermittent connectivity, limited resources, and mobility.

_ The complete software stack (storage engine, query processor,
Mobile Database

synchronization & replication mechanisms, security layer) that enables
System (MDS)

creation, query, update, and sharing of data on mobile platforms.
Why it matters

e Enables offline operation and fast local access.
¢ Reduces latency for location?aware apps.

e Supports data collection in the field (e.g., logistics, health, field service).

2. Core Architectural Components

1. Local Data Store (on?device)

o Embedded DBMS (SQLite, Realm, Couchbase Lite, Berkeley DB, ObjectBox, etc.).
o Stores a subset of the global data set (often a replica or cache).
o Optimized for low memory/CPU usage and flash?friendly writes.

2. Synchronization Engine

o Detects changes (CRUD operations) locally.

o Packages changes into transactions or diffs.

o Communicates with a central server (or peer?to?peer) when connectivity permits.

o Handles conflict detection & resolution (last?write?wins, merge functions, custom
policies).
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3. Connectivity Layer

o Supports multiple network types: Wi?Fi, cellular (3G/4G/5G), Bluetooth, NFC, satellite.
o May use store?and?forward queues to buffer outbound traffic.

4. Security Module

o Data?at?rest encryption (AES?256, hardware keystore).
o Secure transmission (TLS/DTLS, VPN).
o Authentication & authorization (OAuth2, JWT, device certificates).

ol

. Query Processor & API

o Provides SQL, NoSQL, or object?oriented query interfaces.
o Often exposed through native SDKs (Java/Kotlin, Swift, React Native) or
REST/GraphQL endpoints.

6. Server?Side Backend

o Central database (relational, NoSQL, or hybrid) that aggregates data from many
devices.
o May host additional services: analytics, push notifications, device management.

3. Data Models & Storage Options

Model Typical Use?Cases Example Engines

) Structured business data, financial SQLite, SQLDelight, Microsoft Sync
Relational (SQL)

records, inventory Framework
Document Semi?structured logs, user Couchbase Lite, PouchDB, Firebase
(JSON/BSON) profiles, configuration Firestore (offline mode)

Key?Value / Object Caches, sensor readings, simple _
) Realm, ObjectBox, LevelDB
Store settings

) _ Continuous sensor streams, health InfluxDB embedded, TimescaleDB with
Time?Series .
metrics edge node

Choosing a model depends on query complexity, schema stability, and the need for offline joins.
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4. Synchronization & Replication Strategies

Strategy Description Pros Cons
. : . - Conflict
Two?Way Sync (Bi Changes flow both from device Full offline capability; handli
andlin
?directional) ? server and server ? device. eventual consistency. _ J
required.

One?Way Sync

Device only
(Push?only)
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