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Abstract

The SYRESS Dashboard is an innovative AI-powered platform designed to provide secure,
efficient, and compliant resource management for enterprises. By integrating a hybrid
cloud architecture, advanced AI/ML models, blockchain storage, and robust security
protocols, SYRESS ensures data integrity, access control, and operational efficiency. This
report provides a comprehensive overview of the system’s architecture, a practical use case
scenario, its advantages, cost analysis, competitive edge, and compliance with GDPR
regulations. The architecture diagram is included to visually represent the system’s
components and their interactions.

1 Introduction

The SYRESS Dashboard addresses the critical need for secure and efficient resource
management in modern enterprises. With the rise of data breaches and regulatory re-
quirements, organizations require solutions that balance security, scalability, and usabil-
ity. SYRESS leverages cutting-edge technologies such as AI/ML, blockchain, and hybrid
cloud deployment to deliver a robust platform for managing sensitive data and resources.
This report details the system’s architecture, demonstrates its application through a sce-
nario, evaluates its benefits and costs, compares it to alternatives, and ensures compliance
with GDPR.

2 System Architecture

The SYRESS architecture is a multi-layered system designed for security, scalability,
and efficiency. Below is a detailed breakdown of each layer, followed by the architecture
diagram.

2.1 Architecture Diagram

The following diagram illustrates the interactions between the various components of the
SYRESS system. It highlights the flow of data, security mechanisms, and deployment
infrastructure.

Note: The architecture diagram file (architecture_diagram.png) should be in-
cluded in the same directory as this LaTeX document during compilation to render the
image correctly.

2.2 User Interaction

The system is accessed by a System Admin, who interacts with the platform through
Okta SSO. Okta implements Single Sign-On (SSO) with Role-Based Access Control
(RBAC) and Multi-Factor Authentication (MFA), ensuring that only authorized person-
nel can access the dashboard. This layer enforces strict access controls, reducing the risk
of unauthorized access.

2.3 Application Layer

The Application Layer serves as the user interface and backend orchestration:
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Figure 1: SYRESS Dashboard Architecture Diagram

• React Frontend (Dashboard UI): Built with React, the frontend provides a
responsive and intuitive interface for system admins. It enables seamless interac-
tion with resources, viewing AI-generated reports, and managing data. React’s
component-based architecture ensures modularity and ease of updates.

• FastAPI Backend (API & Orchestration): Powered by FastAPI, the backend
handles API requests and orchestrates data flow between the frontend, AI/ML mod-
els, and storage layers. FastAPI’s asynchronous capabilities ensure high-performance
processing, making it ideal for real-time applications.

The React frontend communicates with the FastAPI backend for data processing, while
Okta SSO authorizes dashboard access, ensuring secure user interactions.

2.4 AI/ML Layer

The AI/ML Layer is the intelligent core of SYRESS, providing advanced automation and
insights:

• RAG Engine (Forecasting, Classification, Reporting): The Retrieval-Augmented
Generation (RAG) engine leverages state-of-the-art AI models to perform resource
forecasting, document classification, and automated reporting. It processes large
datasets to deliver actionable insights, enhancing decision-making for system ad-
mins.

• CV Model (OCR & Data Structuring): The Computer Vision (CV) model uses
Optical Character Recognition (OCR) to extract text from scanned documents and
structure the data for further processing. This automation reduces manual effort
and improves accuracy in document handling.

The FastAPI backend interacts with the RAG Engine for forecasting, classification, and
reporting tasks, and with the CV Model for OCR and data structuring, ensuring efficient
data processing.
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2.5 Data & Security Layer

The Data & Security Layer ensures the integrity and protection of data:

• Hyperledger Fabric (Blockchain Storage): Hyperledger Fabric provides a
secure, immutable blockchain storage solution. It stores document hashes and
scanned files, ensuring tamper-proof data integrity. The RAG Engine stores and
retrieves document hashes and classified documents, while the CV Model stores
scanned files, leveraging blockchain’s decentralized security.

2.6 Security Layer

Security is a cornerstone of SYRESS, implemented through standalone components:

• Okta SSO (SSO, RBAC, MFA): Okta provides Single Sign-On with RBAC and
MFA, ensuring secure access control. RBAC assigns roles to users, while MFA adds
an additional layer of authentication, protecting against unauthorized access.

• AWS KMS (Encryption Key Management): AWS Key Management Service
(KMS) manages encryption keys, enabling secure encryption and decryption of
records in Hyperledger Fabric. It ensures that sensitive data remains protected at
all times.

• Data Encryption (AES-256 / TLS 1.3): All data is encrypted at rest using
AES-256 and in transit using TLS 1.3. This dual encryption approach ensures
end-to-end security, protecting data from interception and unauthorized access.

2.7 Deployment Layer

The Deployment Layer utilizes a hybrid cloud approach for flexibility and scalability:

• AWS Cloud (Public Cloud):

– AWS EC2: Provides scalable compute resources for hosting the application
layer, ensuring high availability and performance.

– AWS Lambda: Enables serverless execution of backend functions, reducing
operational costs and improving scalability for event-driven tasks.

– AWS S3 (Cloud): Offers scalable storage for backups and synchronization
of data, ensuring data availability and redundancy.

• OpenStack Private Cloud: Ensures privacy for sensitive data by hosting critical
components on-premises, addressing compliance requirements for data sovereignty.

The Application Layer and Data & Security Layer are deployed on this hybrid infras-
tructure, balancing scalability with security.

3 Use Case Scenario

Consider a multinational corporation managing sensitive financial documents across mul-
tiple regions. The System Admin logs into the SecureSync Dashboard using Okta SSO,
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which enforces RBAC and MFA for secure access. The admin uploads scanned finan-
cial reports via the React-based Dashboard UI. The FastAPI backend orchestrates the
process, sending the documents to the CV Model for OCR and data structuring. The
extracted data is then classified and analyzed by the RAG Engine, which generates fore-
casts and reports on financial trends. All processed data, including document hashes
and scanned files, is stored securely in Hyperledger Fabric, with encryption managed by
AWS KMS. The admin receives automated reports on resource allocation and financial
forecasts, all while ensuring data integrity and GDPR compliance through secure storage
and access controls.

4 Advantages of SYRESS

SYRESS offers several key advantages that make it a powerful solution for enterprise
resource management:

• Unparalleled Security: The combination of Hyperledger Fabric for blockchain
storage, Okta SSO for access control, and AWS KMS for encryption ensures that
data is protected at every stage. AES-256 and TLS 1.3 encryption further safeguard
data at rest and in transit.

• AI-Driven Automation: The RAG Engine and CV Model automate complex
tasks such as forecasting, document classification, and OCR, reducing manual effort
and improving accuracy. This allows organizations to focus on strategic decision-
making.

• Scalability and Flexibility: The hybrid cloud deployment on AWS and Open-
Stack provides scalability for public-facing components and privacy for sensitive
data, catering to diverse enterprise needs.

• Regulatory Compliance: SYRESS is designed to comply with GDPR, ensuring
that data handling practices meet stringent regulatory standards.

5 Cost Analysis

The development and deployment of SYRESS involve several costs, which are justified
by the system’s long-term benefits:

• Development Costs: Building the React frontend, FastAPI backend, and AI/ML
models requires a team of skilled developers. For a hackathon-scale project, this is
estimated at $50,000–$100,000, covering design, coding, and testing phases.

• Infrastructure Costs: AWS services (EC2, Lambda, S3, KMS) and OpenStack
private cloud setup may cost $5,000–$10,000 annually, depending on usage and
scale. AWS’s pay-as-you-go model ensures cost efficiency for public cloud resources.

• Licensing and Services: Okta SSO and Hyperledger Fabric may involve licensing
fees, estimated at $2,000–$5,000 per year, depending on the number of users and
nodes.

• Maintenance and Support: Ongoing maintenance, updates, and technical sup-
port may cost $10,000 annually, ensuring the system remains secure and up-to-date.
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While the initial investment is significant, the automation, security, and compliance ben-
efits of SYRESS provide a strong return on investment over time.

6 Why Choose SYRESS Over Alternatives?

SYRESS stands out from other resource management solutions due to its unique combi-
nation of features:

• Advanced AI/ML Integration: Unlike traditional systems that rely on man-
ual processes, SYRESS leverages RAG and CV models for automation, providing
superior insights and efficiency.

• Robust Security Framework: The integration of Hyperledger Fabric, Okta SSO,
and AWS KMS offers a level of security that surpasses competitors, who often rely
on less secure storage and authentication methods.

• Hybrid Cloud Deployment: SYRESS’s hybrid cloud approach addresses privacy
concerns that fully public cloud solutions cannot, making it suitable for industries
with strict data sovereignty requirements.

• GDPR Compliance: SYRESS is designed with GDPR compliance in mind, en-
suring data protection and user consent, which many competitors fail to prioritize.

For example, a competing solution might offer cloud-based resource management but
lack blockchain storage or AI-driven insights, making it less secure and less efficient than
SYRESS.

7 GDPR Compliance

SYRESS adheres to the General Data Protection Regulation (GDPR) through a compre-
hensive approach to data protection:

• Data Minimization: SYRESS processes and stores only the data necessary for
its operations, reducing the risk of unnecessary data exposure. Hyperledger Fabric
ensures that stored data is immutable and auditable.

• User Consent and Access Control: Okta SSO ensures that users provide ex-
plicit consent for data access, with RBAC and MFA enforcing strict access controls.
Audit logs are maintained for transparency and accountability.

• Data Protection Measures: AES-256 encryption at rest and TLS 1.3 in transit
safeguard user data, while AWS KMS manages encryption keys securely, ensuring
that data remains protected even in the event of a breach.

• Right to Erasure: SYRESS allows admins to delete user data from Hyperledger
Fabric upon request, complying with GDPR’s right to be forgotten. This ensures
that users can exercise their data rights effectively.

• Data Portability: The system supports data export in a structured format, en-
abling users to access their data as required by GDPR.

By embedding these principles into its design, SYRESS ensures compliance with GDPR
while maintaining operational efficiency.
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8 Conclusion

The SecureSync Dashboard (SYRESS) is a state-of-the-art solution for secure and ef-
ficient resource management in enterprises. By integrating advanced AI/ML models,
blockchain storage, and a hybrid cloud infrastructure, SYRESS addresses the challenges
of data security, automation, and regulatory compliance. Its competitive edge lies in
its robust security framework, AI-driven capabilities, and GDPR adherence, making it a
superior choice for organizations seeking to modernize their resource management prac-
tices. The architecture diagram and detailed analysis in this report highlight the system’s
comprehensive design and its potential to transform enterprise operations.
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