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Abstract — The rapid expansion of the digital creator
economy has necessitated a high-frequency presence across
multiple, fragmented social media platforms. This

decentralization introduces significant operational friction,
as creators must manually manage content distribution,
scheduling constraints, and performance analytics across
disparate interfaces. This paper presents Krazy Notesy, an
integrated automation framework designed to streamline
the social media content supply chain. Utilizing a decoupled
architecture with a Next.js frontend and a Node.js/Express
API, the system centralizes asset management through a
unified Media Dropbox and automates scheduling via a
heuristic Smart Queue Engine. The engine enforces
platform-specific pacing rules to optimize engagement and
prevent account saturation. Furthermore, an integrated
analytics module provides comparative A/B testing insights
visualized through dynamic data structures. Real-time
metadata persistence is achieved through Firebase
Firestore, ensuring high availability and synchronization.
Empirical evaluation of the prototype demonstrates a
significant reduction in administrative overhead, validating
the effectiveness of centralized heuristic-driven automation
in digital content management.
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[. INTRODUCTION

The contemporary digital landscape requires content creators and
enterprises to maintain a consistent presence across various
specialized platforms, including Instagram, TikTok, LinkedIn, and
X (formerly Twitter). Each platform demands specific metadata,
aspect ratios, and posting frequencies to maximize reach.
However, the existing paradigm of decentralized management—
where users interact with each platform’s native interface—results
in "content supply chain friction." This friction manifests as
repetitive manual uploads, inconsistent scheduling, and siloed
analytics that prevent cross-platform strategic comparison [1].

The motivation for Krazy Notesy arises from the lack of unified,
intelligent frameworks that manage the entire content lifecycle
from ingestion to analytical feedback.
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Most existing tools focus exclusively on scheduling or analytics,
failing to bridge the gap with rule-based automation. There is a
critical need for a system that treats content as a supply chain,
applying intelligent heuristics to ensure optimal distribution
patterns.

The primary objective of this project is the development of a
functional full-stack prototype that centralizes media assets and
automates the scheduling logic using a "Smart Queue" approach.
The system’s main contribution is an architectural model that
integrates real-time NoSQL persistence with an asynchronous API
layer to provide a decision-support environment for digital
creators.

II. RELATED WORK

Commercial platforms such as Buffer and Hootsuite provide
centralized scheduling capabilities but rely on proprietary
algorithms for conflict resolution and content pacing [2]. These
tools often require manual intervention to synchronize posts across
platforms and provide limited transparency into their scheduling
logic.

Academic research in this domain has largely focused on
sentiment analysis and engagement mining from social streams
[3], with comparatively less emphasis on the architectural
mechanisms required to automate content distribution workflows.
Prior studies demonstrate that posting frequency and temporal
spacing significantly influence engagement outcomes [4].
However, most management systems lack enforcement of global
pacing constraints, such as minimum cross-platform delays.

Additionally, the absence of integrated A/B testing within standard
dashboards forces users to manually aggregate performance data.
Krazy Notesy addresses these limitations by embedding heuristic
conflict resolution directly into the scheduling engine and
providing built-in comparative analytics.

II. SYSTEM ARCHITECTURE

Krazy Notesy employs a decoupled monorepo architecture that
separates user interaction, business logic, and persistence concerns,
ensuring scalability and maintainability.
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A. Architectural Components

* Frontend Layer (Client): Built using React and Next.js, this
layer manages client-side rendering, routing, and real-time Ul
updates. Tailwind CSS ensures responsive layouts, while
Framer Motion enhances interactive states.

+ Application & API Layer (Backend): A RESTful API
implemented using Node.js and Express serves as the
system’s orchestration core. It handles file ingestion through
Multer middleware and executes heuristic scheduling logic.

= Persistence Layer (Database): Firebase Firestore is used as a
real-time NoSQL database for storing user profiles,
scheduling metadata, analytics results, and job states. Physical
media files are stored on the server’s local disk, simulating a
cloud storage bucket.

Krazy Notesy System Architecture
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Fig. 1. Layered system architecture of Krazy Notesy illustrating media ingestion,
heuristic scheduling, and centralized analytics.

B. Data Flow and Synchronization

User interactions initiate asynchronous HTTP requests to the
API layer. Upon successful media ingestion, the API returns a
public asset URL, after which the client creates a corresponding
metadata document in Firestore. Real-time listeners (onSnapshot)
ensure that dashboards and asset galleries update instantaneously,
eliminating manual refresh cycles [5].

IV. MODULE DESCRIPTION

A. User Authentication and Session Management

Authentication is managed through Firebase Authentication with
route-level protection to ensure that only authorized users can
access scheduling, analytics, and media modules.

B. Platform Connection Manager

The configuration module maintains the activation state of nine
simulated social platforms. These states dynamically influence
scheduling availability without invoking live OAuth flows.

C. Media Dropbox and Metadata Handling

A drag-and-drop ingestion interface enables bulk media uploads.
Multer processes binary data on the backend, while Firestore
persists metadata such as file type, size, timestamps, and content
classification.
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D. Smart Schedule Engine

The scheduling engine operates through a multi-step workflow
allowing users to select platforms, content presets, and recurrence
modes. Both one-time and fully automated scheduling strategies
are supported.

E. Analytics and A/B Testing

The analytics module aggregates simulated performance metrics
and renders comparative bar charts using Chart.js. This enables
side-by-side evaluation of content variants across platforms.

Modules Responsibility

Handles user login and access

User Authentication
control

Maintains platform activation
Platform Manager at
states

Centralized media upload

Media Dropbox .
interface
Media Processing Extracts metadata and prepares
Pipeline content
Smart Scheduling Resolves conflicts and enforces
Engine delays
A t d
Analytics Module garegdies and compares

performance data

Real-Time Sync Pushes Firestore updates to

Service client

Stores metadata and media

Persistence Layer
assets

TABLE I

Table I outlines the core functional modules of the Krazy Notesy
framework
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V. Al AND AUTOMATION LOGIC

A. Rule-Based Heuristic Scheduling

The Smart Queue Engine applies deterministic heuristics to
enforce content pacing. When a minimum delay constraint is
violated, the engine automatically reschedules the job to the next
valid time slot, resolving conflicts proactively [6].

The applied heuristic rules are summarized in Table I1, while the
execution workflow is depicted in Fig. 2.

Smart Queue Scheduling Workflow

Contert Submission
(Scheduled media and target platioems)

B. Simulated AI Recommendations

The system synthesizes analytics data to generate rule-based
strategic recommendations. By correlating engagement metrics
with posting time heatmaps, Krazy Notesy produces insights that
simulate the inference behavior of Al-driven recommendation

systems [7].
VI. IMPLEMENTATIONS DETAILS

A. Technology Stack

The system is implemented using Next.js 13+, Node.js/Express,
Firebase Firestore, Multer, Axios, and Chart.js. The complete
stack is summarized in Table III.

Rule Evaluation 1o
ol - - Component Technology
v (s".|:m§.fx‘:5;iﬁbo¢ !
Queue Reordering)
Cenflict Detoction cw?:;: s
(Tofr‘g;:(;.‘\.: nc;v;;:‘) with Frontend React, Next.j S
Feedback & Rofinement No Conflict (No)
(Priceity-based placement) .
Backend Node.js, Express
_Schadule Confirmation
(Final execytion timestamp)
I Database Firebase Firestore
Anaiytics Feedback Loop ]
(Performance metrics forwarded 1o analytics module)
Fig. 2. Smart Queue scheduling workflow illustrating heuristic rule evaluation and conflict Media Handling Multer
resolution
Analytics Chart.js
Rule Description
o ) Communication HTTPS/REST API
Minimum Delay Enforces time gap between
Rule consecutive posts
TABLE III
The core technologies used in the implementation are listed in Table III.
Conflict Adjusts schedules to avoid
Resolution overlap. B. API and Data Handling
Four primary API endpoints handle uploads, file retrieval,
analytics aggregation, and schedule creation. Uploaded media is
Platform Schedules only on active served as static content to enable direct frontend access.
Availability platforms C. Security and Data Integrity
Client-side route guarding and Firestore Security Rules enforce
o i o strict user-level data isolation. All queries are scoped by userld.
Queue Priority Orders jobs by execution time
VII. RESULTS AND EVALUATION
Recurrence Manages one-time and repeated A. Efficiency Metrics
Handling posts The Smart Queue Engine achieved a 100% conflict-resolution
rate in simulated workloads of 20 concurrent posts. Tasks

TABLE II

Table II summarizes the heuristic rules enforced by the Smart Queue Engine.

requiring approximately 15 minutes of manual calculation were
resolved automatically in under 200 milliseconds.
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B. Analytical Insights

The centralized analytics dashboard enabled rapid
identification of underperforming platforms and content formats.
Table IV presents a comparative evaluation between manual
scheduling and Krazy Notesy automation, while Fig. 3 illustrates
the analytics dashboard visualization [8].

Simulated Analytios and A/B Testing Dashboard
[ . Content Type Timeo Hange
Fogegemont Across Platforme

AZB Content Gomparinen

Contnt A Conon
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ol Moviing Consistency ol Posting Conpiwlun
vouN 00N

Vi 3. Stmulated amalytios dashboord enabling compurative A/ evaluntion sceoss soctal medin platforms

Fig. 3 presents the simulated analytics dashboard used for comparative
performance evaluation.
TABLE IV

Table IV compares the performance of manual scheduling workflows with
the proposed automation framework

Metric Manuz.ll Krazy
Scheduling Notesy
Scheduli
¢ e, wing Low High
Consistency
Conflict
on 1? Manual Automated
Resolution
M 1 Effort
anua' © High Low
Required
Time to Resol
fmeto “esolve ~15 min <200 ms
Conflicts
Analytics )
Visibility Fragmented Centralized
Scalability Limited High
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VIII. LIMITATIONS

The current prototype has three primary constraints:
s+ Simulated Integrations: Live API posting to social
platforms is mocked.
s Storage Scalability: Media files are stored on a local

disk rather than a distributed cloud bucket (e.g., AWS
S3).

» Heuristic Depth: The scheduling logic is based on user-
defined rules rather than machine-learning-based
predictive models.

IX. FUTURE SCOPE

While Krazy Notesy demonstrates the feasibility of centralized and
heuristic-driven social media automation, several avenues exist for
extending the framework into a production-grade, intelligent
content management system.

A primary direction for future work is SaaS-scale deployment.
Migrating the current backend to a fully serverless architecture
using cloud-native services such as Vercel Functions or AWS
Lambda would enhance scalability and fault tolerance.
Additionally, replacing local media storage with distributed object
storage solutions (e.g., AWS S3 or Google Cloud Storage) would
enable reliable handling of large media volumes and multi-tenant
usage.

Another significant enhancement lies in the integration of machine
learning—based intelligence. The current Smart Queue Engine
relies on deterministic heuristics; future versions may incorporate
predictive models trained on historical engagement data to
dynamically infer optimal posting times. Unsupervised learning
techniques could be applied to cluster engagement patterns across
platforms, enabling adaptive scheduling without explicit user-
defined rules.

The framework may also be extended with Natural Language
Processing (NLP) capabilities to automate caption generation,
hashtag optimization, and sentiment-aware content adaptation. By
analyzing audience response patterns, the system could
recommend content styles or linguistic tones that maximize
engagement on specific platforms.

From an analytics perspective, future iterations could introduce
real-time performance ingestion through direct platform APIs,
enabling closed-loop optimization where scheduling strategies are
continuously refined based on live feedback. Support for multi-
modal analytics, including video completion rates and audience
retention metrics, would further enrich decision support.

Finally, Krazy Notesy provides a strong foundation for research
into autonomous content supply chains, where media ingestion,
scheduling, and optimization operate with minimal human
intervention under supervised constraints. Such extensions would
position the framework as a testbed for intelligent digital content
orchestration systems.
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Future Evolution of Krazy Notesy

J

Stage 1: Current Prototype
Centralized Media Dropbox
Heuristic Smant Queue Engine
Simulated Analytics Dashboard

Stage 2: Intelligent Automation
Machine Leaming-based Scheduling
NLP-driven Caption & Hashtag Optimization
Predictive Best-Time-to-Post Models

Progressive enhancement from heuristic
automation 1o Al-griven content orchestration
oy
Stage 3: SaaS-Scale Platform

Serveriess Architecture
Cloud Media Storage
Real-Time Platform API Integration
Multi-Tenant Support

Fig. 4. Future roadmap of Krazy Notesy illustrating planned architectural
and intelligence enhancements.

X. CONCLUSION

This paper presented Krazy Notesy, a centralized automation
framework designed to address the operational challenges of
multi-platform social media content management. By
conceptualizing content distribution as a supply chain, the
proposed system unifies media ingestion, scheduling, and
analytics within a single, decoupled architecture.

The framework leverages a Next.js-based client, a
Node.js/Express API layer, and Firebase Firestore for real-
time metadata persistence. At its core, the Smart Queue
Engine applies heuristic scheduling rules to resolve temporal
conflicts, enforce posting delays, and reduce manual
coordination overhead. The integrated analytics module
further supports data-driven decision-making through
comparative A/B evaluation

Experimental evaluation wusing simulated workloads
demonstrated that centralized Theuristic  automation
significantly reduces administrative effort and improves
scheduling consistency compared to manual workflows.
These results validate the effectiveness of the proposed
approach and highlight the benefits of architectural
modularity and real-time synchronization in content
management systems.

Overall, Krazy Notesy contributes a practical and extensible
reference architecture for social media automation. While
currently implemented as a prototype, the framework
establishes a solid foundation for future research and
development in Al-assisted content optimization, scalable
SaaS platforms, and intelligent digital media orchestration.
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