LiVingPOd xs WEBSITE ENGINEERING PORTFOLIO

CROSS-PLATFORM MOBILE ENGINEERING « FLUTTER ECOSYSTEM

Architecting a Resilient Multi-Pod Social
Networking & Media Platform

How XenelSoft Technologies designed, engineered, and deployed LivingPod—an innovative mobile
ecosystem featuring decentralized multi-pod feeds, an 11-controller sliding-window video reel
engine, on-device FFmpeg transcoding, and self-healing WebSocket messaging.

CLIENT & PRODUCT ENGINEERING PARTNER TARGET PLATFORMS CORE ARCHITECTURE

LivingPod Inc. XenelSoft iOS (App Store) & Flutter « Riverpod -

(living_pod) Technologies Android (Play Store) WebSockets « FFmpeg
Video Reel Startup Bandwidth Reduction via Push Notification Intent FPS Fluid Display Scroll
Playback Latency On-Device FFmpeg Delivery Performance

_ Engineering Engagement Summary
W XenelSoft Technologies served as the end-to-end technology partner for LivingPod Inc., translating high-ambition
: social and creator requirements into an enterprise-grade, memory-safe, and highly scalable mobile application
deployed globally.
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@ LIVINGPOD ks EXECUTIVE SUMMARY & VISION

— STRATEGIC CONTEXT & PURPOSE

The Client, The Vision & The Partnership

LivingPod Inc. engaged XenelSoft Technologies to solve modern social network fatigue. Traditional platforms force users
onto a single monolithic broadcast wall, causing social anxiety and context collapse when trying to balance family
memories, creator portfolios, and private discussions.

PRODUCT VISION ENGINEERING PARTNER

Client: LivingPod Inc. ® Engineering: XenelSoft

Envisioned an intentional, segmented mobile platform where Selected for specialized cross-platform mobile expertise,
users create discrete, audience-gated pods for each deep Riverpod architectural leadership, and proven delivery
lifestyle facet—from private family journals to open creative of high-throughput real-time messaging and on-device
portfolios and salon-style discussions. media pipelines.

”~ N ”~ N
AUDIENCE & PERSONAS BUSINESS IMPERATIVES
@ Creator & Community Ecosystem # High Retention & Low Cloud Bills
Tailored for creators needing dedicated spaces, thought Required 60 FPS video playback without memory leaks on
leaders seeking salon discussions, and users demanding entry-level devices, robust offline handling, and client-side
clutter-free feeds separated from commercial broadcast compression to prevent explosive cloud hosting costs.
streams.

The Multi-Pod Mental Model

Primary Identity > Family Pod > Creator Pod > Social Salon
User Profile & Bio Private - Gated Access Public - Video Reels Invite-Only Discussions

~ Architectural Takeaway

XenelSoft engineered LivingPod as a decentralized collection of micro-communities under one unified cryptographic identity,
proving that high privacy and high engagement can coexist effortlessly.
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— TECHNICAL ROADBLOCKS

ENGINEERING CHALLENGES

Critical Engineering Challenges Faced

Building a high-throughput video and messaging app on mobile presented four profound technical hurdles that could not
be solved with off-the-shelf plugins without severe performance degradation.

CHALLENGE 01 - MEMORY CRASHES
3¢ GPU Memory Leaks in Video Reels

Instantiating video decoders in continuous scroll feeds
caused GPU textures to accumulate rapidly. After 15-20
swiped reels, mobile RAM exceeded 800 MB, triggering
instant iOS Out-Of-Memory termination and Android ANR
freezes.

CHALLENGE 02 - NETWORK BOTTLENECKS
I Cellular Video Upload Timeouts

Modern mobile cameras capture 4K reels at 150-300 MB

per 30-second clip. Uploading uncompressed video over

fluctuating 4G/5G connections led to frequent connection
drops, battery drain, and excessive cloud egress fees.

CHALLENGE 03 «- SOCKET DEAD-ZONES
4 Silent WebSocket Disconnects

During cellular-to-Wi-Fi handovers, background app
switching, and subway dead-zones, standard TCP sockets
broke silently without notifying the Ul, resulting in lost chat
messages and desynchronized user status indicators.

IDENTIFIED

CHALLENGE ROOT CAUSE IN NAIVE IMPLEMENTATIONS
Unbounded Missing lifecycle disposal hooks in PageView
Decoders controllers.

Uncompressed

Uploads ingestion.

Socket Droppin
Pping pong handler.
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No client-side outbox queue or heartbeat ping-

CHALLENGE 04 - STATE RACES
A Multi-State Notification Races

Directing push clicks across Killed, Background, and
Foreground states while maintaining chat session context
caused navigation stack conflicts and duplicate message
reads when users cold-launched the app from notification
banners.

IMPACT ON PRODUCTION APP

High crash rates on mid-tier Android devices and
iPhone 11/12.

Transmitting raw device camera files to backend Average upload latency > 90 seconds; creator

bounce rate > 35%.

Lost conversation records during mobile
handovers.

XENELSOFT TECHNOLOGIES - PORTFOLIO CASE STUDY 03/10



Livinepob  ¢g

SOLUTION ARCHITECTURE & DATA FLOW

Clean, Reactive, Decoupled Architecture

LivingPod's codebase adheres to Clean Architecture principles, leveraging Flutter Riverpod for unidirectional data flow,
GoRouter for declarative intent routing, and specialized service engines.

s 4-Tier Mobile Platform Hierarchy

LAYER 2: STATE
MANAGEMENT

28+ Riverpod Notifiers
(PostProvider,
ReelProvider,
ChatDetailProvider,
PodProvider)

HomeScreen - ReelsStage
- MyPod - ChatDetail -
SocialSalon « GoRouter

LAYER 3: HARDWARE
& MEDIA

FFmpegKit Transcoder -
VideoPlayer - Camera -
FastContacts -
Geolocator

LAYER 4: NETWORK &
PERSISTENCE
WebSocketService -
InterceptedClient - FCM
Engine -
CustomerCacheManager

SUBSYSTEM

State Layer

ARCHITECTURAL PATTERN

Riverpod Reactive Notifiers

Navigation GoRouter + AppLinks
Media
. FFmpegKit + 11-Cache Matrix
Engine
W ketCh | + Local
Live Chat ebSocketChannel + Loca
Outbox
Access Custom InterceptedClient
Guard

@ Separation of Concerns & Maintainability

XENELSOFT ENGINEERED CAPABILITY

Immutable state models with auto-dispose and fine-grained selective widget
rebuilds.

Declarative routing handling dynamic post deep-linking, reels intent routing,
and stateful authentication guards.

Asynchronous on-device x264 compression with hardware poster-frame
generation.

Bi-directional duplex messaging with offline buffering and automatic
reconnection.

Self-learning 403 HTTP interceptor and unified invite-code gating dialogs.

By isolating domain services behind clean interface abstractions and unified HTTP interceptors, XenelSoft ensured that future
backend adaptations require zero modifications to presentation Ul widgets.
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DELIVERED PLATFORM MODULES

Comprehensive Suite of Delivered Modules

XenelSoft delivered a feature-complete, modern social application covering the entire user journey from interactive

onboarding to real-time creator micro-economies.

1. Multi-Pod Studio

Instantiate custom Pods with tailored
wallpapers, description metadata,
and granular audience visibility
(Public, Private, Follower-Only).

4. Live Chat & Groups

Full-duplex WebSocket messaging
supporting text, audio voice notes,
photo/video attachments, contact
cards, and native map pins.

PLATFORM
MODULE DELIVERY

Social Salon .
Integration

Video Creation .
Transcoding

Identity Caching

Push Pipeline
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Dedicated Domain Layer & REST

Camera Ingestion & Hardware

In-Memory Cache Store with
Reactive Observers

Multi-State Push Engine &
Notification Bridge

2. Infinite Video Reels

Full-bleed vertical short-form video
player with 11-controller pre-warmed
cache, double-tap hearts, and
interactive comments sheets.

5. Renaissance Explorer

Explore engine powered by
responsive Staggered Grids,
dynamic lifestyle category filtering,
and geolocation-based post
discovery.

ENGINEERING ARCHITECTURE &

3. 24h Stories & Highlights

Top-bar story trays with automated
24-hour expiration, multi-slide
video/photo playback, viewer
ledgers, and profile highlight
curation.

6. Badges & Challenges

Gamified creator tokens: challenge
completions, giveaway
participations, and peer-to-peer gift
card badge transfers.

DELIVERED USER & TECHNICAL CAPABILITIES

Invite-gated exclusive salon space for thought leaders with
specialized post creation.

Native camera capture, real-time progress callbacks, and on-
device FFmpeg pipeline.

Zero-latency identity resolution across comments, messages,

and feeds with ValueNotifiers.

FCM background handler, local notification heads-up banners,
and intent de-duplication.
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= ALGORITHMIC ENGINEERING

Deep Dive: Media Pipelines & Socket Resilience

XenelSoft engineered three foundational algorithms that set LivingPod apart from conventional social apps in terms of
frame rate stability, bandwidth efficiency, and real-time connectivity.

DEEP DIVE: CORE INNOVATIONS

1. 11-Controller Cache Matrix

Sliding Window Memory Safeguard

METRIC |
DIMENSION

Reel Startup Lag

Memory Footprint

Active Window Radius: Dynamically
pre-initializes GPU decoders for 5
reels ahead and behind current
index.

Aggressive Disposal: Automatically
purges hardware decoders outside
active window to eliminate memory
leaks.

Instant Playback: Sub-80ms startup
lag upon swipe with zero dropped
frames (locked 60 FPS).

CONVENTIONAL NAIVE MOBILE
IMPLEMENTATION

600ms — 1,200ms buffering pause per swipe.

Grows linearly with views (>800 MB; crashes

2. On-Device Hardware
Transcoder

Asynchronous GPU Media Pipeline

« Hardware Encoding: Leverages
device GPU acceleration to compress
150+ MB 4K reels to ~14 MB MP4s.

« Bandwidth Reduction: Yields 75%-
85% cellular data savings for
creators and lowers cloud egress
costs.

¢ 1-Second Poster Generation:
Concurrently extracts high-res first-
frame JPEG thumbnail for instant Ul
display.

3. Self-Healing Offline
Outbox

Disconnect-Tolerant Socket
Engine

+ State-Aware Queue Buffer:
Automatically buffers messages and
voice notes during signal dead-
zones.

e Zero Data Loss: Holds unsent
payloads securely in memory without
freezing user interactions.

« Atomic Auto-Drain: Detects socket
re-establishment and auto-flushes
buffered messages in exact
sequence.

XENELSOFT ENGINEERED LIVINGPOD

IMPLEMENTATION

< 80ms instant playback (pre-warmed hardware
decoders).

Bounded strictly at < 210 MB via aggressive [-5, +5]

Video Upload Size

Socket
Disconnects

app).

Raw uncompressed camera files (100-300
MB).

Silent message drops during Wi-Fi [ LTE
handovers.

pruning.

Compressed to 12-18 MB (75-85% bandwidth
reduction).

100% message delivery via self-healing offline
outbox drain.

% Benchmarked Production Resilience: Stress-tested across 500+ rapid continuous reel swipes on iOS (iPhone 13-15 Pro) and
Android (Snapdragon 8 Gen 2) with zero Out-Of-Memory exceptions, zero frame stutters, and zero leaked texture handles.
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LIVINGPOD “\/S DEVELOPMENT METHODOLOGY

6-Phase Agile Delivery Lifecycle

XenelSoft executed a structured, milestone-driven development process ensuring predictable progress, high code
maintainability, and total alignment with LivingPod's product vision.

Phase 1: Discovery & Specs

Product requirement scoping,
wireframe analysis, REST &
WebSocket protocol definition, and
domain data modeling.

Phase 4: Hardware & Media

FFmpegKit integration, sliding-
window video cache engine, camera
streaming, geolocation discovery,
and socket outbox.

Phase 2: UI/UX Prototyping

Google Fonts Poppins design token
setup, brand amber accent palettes,
micro-animations, and responsive
layouts.

Phase 5: Profiling & QA

Memory leak analysis via DevTools,
network throttle tests (3G/LTE),
killed-state notification testing, and
regression audits.

# XenelSoft Quality Assurance & Performance Gates

1. Concurrency Testing

Simulated 500+ rapid reel swipes to verify

zero memory leaks and proper decoder
disposal.

2. Network Resilience

Stress-tested socket disconnects during
tunnel transitions with 100% offline
outbox recovery.

Continuous Integration & Lint Compliance

LivingPod was built using strict code linting rules, clean separation between domain logic and widgets, and fully documented
interfaces, facilitating seamless team scaling and future feature additions.
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Phase 3: Core App
Architecture

Riverpod provider architecture setup,
GoRouter routing tree, HTTP
interceptor pipeline, and secure
preference caching.

Phase 6: Store Deployment

iOS App Store Provisioning, Android
App Bundles, Google Play review
clearance, and zero-defect
production launch.

3. Store Compliance
Full Apple App Store & Google Play Store
security audits with zero review rejections.
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TECHNOLOGY ARCHITECTURE

Production-Grade Mobile Technology Stack

Every tool, library, and architecture layer in LivingPod was selected for proven concurrency performance, long-term

ecosystem maintenance, and cross-platform native execution.

ARCHITECTURE
LAYER

Core Framework

State Management

Declarative
Routing

Video Processing

Video Playback

Live Messaging

Cloud Push

Multi-Auth

Location & Maps

Hardware &
Contacts

TECHNOLOGY &
TOOLING

Flutter & Dart Engine

Riverpod Architecture

GoRouter & AppLinks

FFmpeg Media Kit

VideoPlayer Engine

WebSocket Protocol

Firebase Cloud
Messaging

Firebase Auth & Sign in
with Apple

Geolocator & Native
Maps

Camera & FastContacts

Native Device Integration

Directly binds to GPU decoders for video rendering, uses
background isolates for heavy mathematical workloads, and
manages battery-conservative background socket polling.

# Scalable Foundation for Future Expansion

CORE ROLE IN
LIVINGPOD

Cross-Platform Client
Engine

Reactive State &
Dependency Injection

Deep-Link & URL Route
Dispatcher

On-Device Transcoding
Pipeline

High-Performance Reel
Playback

Full-Duplex Real-Time
Chat

Multi-State Push
Notifications

Federated User
Authentication

Geolocation Discovery &
Pins

Device Hardware Access

ENGINEERING JUSTIFICATION

Compiled AOT native performance on ARM64;
unified 60/120 FPS rendering.

Compile-time safety, unidirectional data flow,
and zero-leak state lifecycle control.

Universal URL routing, post/reel deep-links,
and cold-launch state restoration.

Asynchronous on-device hardware
transcoding and poster thumbnail extraction.

Low-latency video decoding wrapped in
XenelSoft's 11-cache preloader.

Full-duplex RFC 6455 socket communication
with customizable bubble styling.

Multi-state push delivery (Killed, Background,
Foreground) with intent queuing.

Federated identity provider authentication and
Apple Store Review compliance.

High-accuracy GPS telemetry and native
Apple Maps | Google Maps deep linking.

High-speed address book synchronization
and native camera stream capture.

¢ Security & Store Compliance

Strictly follows Apple App Store Review Guidelines (Sign in
with Apple, camera permission justification strings) and
Google Play Target SDK requirements.

By utilizing a modular, decoupled architecture, new features such as audio rooms, multi-user shared stories, and in-app creator

commerce can be added without restructuring existing components.
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LIVINGPOD “\/S RESULTS & IMPACT

Measurable Benchmarks & Business Impact

Through rigorous engineering and meticulous optimization, XenelSoft delivered high-fidelity performance metrics that
directly drove platform retention, creator satisfaction, and infrastructure savings.

Cold-Boot App Startup to Peak Memory Ceiling WebSocket Reconnect App Store & Play Store
Interactive Dashboard During 100+ Reel Swipes Latency Following Signal Deployment Rejections
Loss
PERFORMANCE
SR el OBSERVED METRIC | BENCHMARK BUSINESS & OPERATIONAL BENEFIT
Video Transcoding 2.5x to 3.8x real-time speed on Apple Silicon Users experience rapid upload confirmation without
Speed & Snapdragon phone heating.

Drastically lowered cloud media storage and egress
bandwidth bills.

Media Storage
9 75% to 85% average file size reduction

Savings
. 100% intent capture across killed, Zero missed messages or broken notifications;
Push Reliability . . .
background, and foreground states increases Daily Active Users (DAU).
Locked 60 FPS /120 FPS ProMotion displa Premium, fluid app feel matching top-tier native
Scroll Performance / piay ! app gtop
refresh applications (TikTok, Instagram).
® Cloud Infrastructure Savings . High Creator Retention
Compressing media directly on users' phones prior to Instant video playback and glitch-free real-time chat
transmission eliminated the need for multi-thousand dollar produced an immediate lift in session durations and viral
cloud transcoding server clusters. invite-code conversions.

Stakeholder Impact Statement
""XenelSoft Technologies transformed LivingPod from a visionary concept into a rock-solid reality. The multi-pod architecture and
effortless video reels provide our creators with an unmatched mobile experience."
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LIVINGPOD “\/S CONCLUSION & SIGN-OFF

Product Evolution & Delivery Sign-Off

LivingPod establishes a new benchmark for intentional, community-driven social networking. XenelSoft Technologies
continues to guide the platform's architectural evolution across emerging domains.

4 1. End-to-End Encrypted (E2EE) Pods & 2. 0n-Device Al Content Moderation
Implementing the Signal Protocol (Double Ratchet Algorithm Deploying lightweight on-device TensorFlow Lite models to
via Libsodium) for military-grade private pod posts and flag hate speech and toxic media locally before bytes ever
confidential peer-to-peer discussions. leave the user's mobile device.

22 3. Multi-Author Collaborative Pods @ 4. Decentralized Media Storage (IPFS)
Empowering creative residency collectives to co-curate Offering optional permanent decentralized archiving via
shared community pods, split creator gift credits, and host IPFS and Arweave for high-value artistic portfolios and salon
joint video reels. publications.

Y The XenelSoft Engineering Distinction

The success of LivingPod validates XenelSoft's engineering philosophy: pairing modern reactive frameworks (Flutter & Riverpod)
with rigorous systems-level optimization (FFmpeg transcoding, memory-bounded cache matrices, and self-healing real-time
protocols). LivingPod stands as an exemplary case study in world-class mobile systems engineering.

o LivingPod Inc. el BRI (, XenelSoft Technologies
) PARTNERSHIP \e) s

Designed, architected, developed, tested, and published by XenelSoft Technologies for LivingPod Inc. Successfully
deployed worldwide on the Apple App Store and Google Play Store.

@ www.xenelsoft.com - contact@xenelsoft.com + ? Global Technology Delivery Centers - Verified Production Deployment
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https://www.xenelsoft.com/

