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Introduction 

Background 

In today’s rapidly evolving healthcare landscape, the ability to deliver efficient, patient-centric care is 
constrained by the limitations of existing Electronic Health Record (EHR) and Electronic Medical 
Record (EMR) systems. While these systems have made strides in digitizing medical records, they 
often fall short in enabling seamless interoperability, real-time data insights, and holistic patient 
journey management. This lack of functionality creates significant challenges for clinicians, 
administrators, and patients alike, including fragmented data, inefficiencies in clinical workflows, 
and suboptimal patient outcomes. 

Clinicians face an overwhelming administrative burden, spending hours navigating rigid, outdated 
interfaces that lack context-aware insights. Administrators struggle to derive actionable intelligence 
from siloed data sources, while patients encounter delayed or incomplete access to their medical 
information. These inefficiencies are exacerbated by the growing need for telemedicine, data-driven 
decision-making, and compliance with stringent regulations such as HIPAA and FHIR standards. 

Our platform addresses these gaps by offering an integrated solution that goes beyond traditional 
EHR/EMR capabilities. At its core, it utilizes a graph-based data model to seamlessly map and 
manage the patient journey, linking encounters, medical notes, vitals, and events into a unified 
ecosystem. Advanced features such as real-time chat, telemedicine integration, and natural 
language processing (NLP) for clinical notes provide dynamic, intuitive tools to enhance care 
delivery. 

This platform delivers a robust ecosystem designed to manage the entire patient journey, seamlessly 
integrating with EHR/EMR systems via FHIR and HL7 standards. It enhances clinical workflows with 
intelligent tools, facilitates the real-time flow of clinical data, and supports better patient care 
through telemedicine integration, predictive analytics, and advanced visualizations. Core 
functionalities include NLP-driven clinical notes, voice-to-text capabilities, and graph-based data 
management, all aimed at improving efficiency, reducing errors, and supporting evidence-based 
decision-making. 

This innovative approach resolves critical pain points by: 

• Enhancing Interoperability: Leveraging FHIR standards and a master patient index (MPI) to 
enable seamless integration with existing systems and third-party applications. 

• Empowering Clinical Decision-Making: Offering real-time analytics, predictive modeling, 
and visualization tools to identify trends, improve outcomes, and reduce cognitive overload. 



• Streamlining Telemedicine: Embedding scheduling, video consultations, and virtual care 
features that meet the demands of a post-pandemic world. 

• Improving Workflow Efficiency: Introducing intuitive search, tagging, and graph-based 
relationship management, enabling clinicians to access the right information at the right 
time. 

• Reducing Administrative Burden: Automating key tasks such as patient communications, 
note-taking, and compliance reporting, freeing up time for high-value care activities. 

By bridging the functional void in current EHR/EMR platforms, this startup’s technology empowers 
medical offices to deliver truly patient-centered care while improving the lives of clinicians, 
administrators, and patients. With a focus on flexibility, scalability, and cutting-edge innovations, it 
addresses the needs of a healthcare industry in urgent need of modernization. 

Problem Statement 

The healthcare industry faces critical challenges in delivering efficient, patient-centric care due to 
gaps in interoperability, data accessibility, and workflow efficiency. Current EHR/EMR systems are 
often rigid, siloed, and incapable of adapting to the dynamic needs of modern healthcare. This 
creates several pressing issues: 

1. Fragmented Patient Journeys: Patients frequently experience care that lacks cohesion and 
transparency, making it difficult for them to understand their medical history or participate 
actively in their care. Disparate systems and limited access to real-time insights exacerbate 
this problem. 

2. Administrative Overload for Clinicians: Physicians and nurses spend excessive time on 
manual data entry, searching for information across disconnected systems, and navigating 
complex interfaces. This leads to burnout, reduced efficiency, and decreased time spent on 
direct patient care. 

3. Lack of Contextual Insights: Existing systems fail to provide actionable intelligence or 
context-aware recommendations. This limits clinicians' ability to make informed decisions, 
leading to delays in care, missed diagnoses, or redundant tests. 

4. Insufficient Telemedicine Integration: As telehealth becomes an essential part of healthcare 
delivery, most platforms lack seamless tools to manage virtual consultations, secure 
communication, or data integration for remote care. 

5. Inefficient Use of Clinical Notes: The current approach to clinical note management is 
burdensome, with limited automation and poor search capabilities. Clinicians often struggle 
to extract relevant information or analyze unstructured data effectively. 

6. Challenges in Compliance and Security: Meeting stringent regulatory standards like HIPAA 
and FHIR remains a complex task, particularly when integrating with third-party systems or 
enabling patient access to their data. 



Proposed Soluion 

This platform directly addresses these issues by leveraging advanced technology and a patient-
centered approach to improve healthcare delivery: 

• Holistic Patient Journey Management: A graph-based system integrates encounters, vitals, 
notes, and events into a cohesive view, providing transparency and empowering patients to 
actively participate in their care. 

• Streamlined Clinical Workflows: Features like intelligent search, tagging, and automation 
reduce the administrative burden on clinicians, freeing them to focus on patient outcomes. 

• Enhanced Telemedicine Tools: Integrated scheduling, secure video consultations, and real-
time chat enable efficient, compliant, and high-quality virtual care. 

• Advanced Analytics and NLP: By automating note-taking, summarization, and insights 
extraction, clinicians gain actionable intelligence to improve diagnostic accuracy and reduce 
redundant processes. 

• Interoperability and Compliance: Built with FHIR standards and robust security measures, 
the platform ensures seamless integration with existing systems while maintaining 
compliance with regulatory standards. 

By addressing these pain points, this platform fills the gaps left by traditional EHR/EMR systems, 
enabling clinicians, administrators, and patients to achieve better outcomes while reducing 
inefficiencies and enhancing overall care quality. 

Goals and Objectives 

The primary goal of this project is to develop an innovative platform that bridges critical gaps in 
healthcare delivery, enhances patient care, and streamlines clinical workflows. This platform aims to 
address the inefficiencies, lack of interoperability, and limitations in current EHR/EMR systems by 
providing a comprehensive, user-centric solution. 

Goals 

1. Empower Patients: 

◦ Deliver a cohesive view of the patient journey by integrating appointments, medical 
notes, diagnostic results, and treatment plans into a single, intuitive interface. 

◦ Enhance transparency and patient engagement by enabling access to real-time data 
and personalized insights. 

◦ Provide secure and easy-to-use telemedicine tools, including video consultations, 
chat, and document sharing. 

2. Streamline Clinical Workflows: 

◦ Automate repetitive tasks such as note-taking, summarization, and data entry to 
reduce administrative burdens on clinicians. 



◦ Enable intelligent search and tagging functionalities for quick and accurate retrieval 
of patient records and medical notes. 

◦ Offer actionable insights through advanced analytics and natural language 
processing (NLP). 

3. Ensure Interoperability and Compliance: 

◦ Develop FHIR-compliant APIs and connectors for seamless integration with existing 
EHR/EMR systems and third-party healthcare platforms. 

◦ Implement robust security measures to ensure HIPAA compliance and protect 
sensitive patient data. 

4. Enable Real-Time Collaboration: 

◦ Introduce real-time chat services for patient-clinician communication and team 
collaboration. 

◦ Integrate with notifications and reminders to improve appointment adherence and 
care plan follow-ups. 

5. Support Scalable and Flexible Architecture: 

◦ Build a modular and extensible system that can adapt to the evolving needs of 
healthcare providers and patients. 

◦ Utilize a graph-based patient journey management system to allow dynamic 
visualization of relationships and events in patient care. 

Objectives 

1. Patient Experience Features: 

◦ Implement a user-friendly portal with secure authentication for patients to access 
their medical records, notes, and telemedicine services. 

◦ Develop a tagging and search system to make accessing health data straightforward 
and efficient. 

2. Clinical Support Features: 

◦ Integrate intelligent tools for summarizing and structuring unstructured data, such as 
medical notes and patient histories. 

◦ Provide visualization tools for graph-based representations of patient journeys to 
help clinicians identify trends and make informed decisions. 

3. Telemedicine and Collaboration Tools: 

◦ Offer seamless scheduling, secure video consultations, and in-chat document sharing 
for virtual care. 

◦ Implement real-time notifications for updates, reminders, and patient follow-ups. 
4. Backend and Integrations: 



◦ Ensure the backend architecture supports FHIR-compliant data exchange and 
efficient data storage for scalability. 

◦ Design APIs to integrate with third-party applications and enable data 
synchronization across systems. 

5. Technology and Compliance: 

◦ Utilize state-of-the-art technologies, including NLP, machine learning, and advanced 
analytics, to enhance functionality and data-driven decision-making. 

◦ Adhere to regulatory standards like HIPAA and ensure secure data handling 
throughout the platform. 

By achieving these goals and objectives, the platform will address the most pressing challenges in 
healthcare, delivering value to patients, clinicians, and administrators while redefining the role of 
technology in improving healthcare outcomes. 

Scope of the Project 

Overview 

The scope of this project is to design, develop, and deploy a comprehensive, modern healthcare 
platform that addresses critical gaps in patient care, clinical workflows, and healthcare technology 
interoperability. The platform will serve as a unified solution for medical professionals and patients, 
offering advanced features such as real-time communication, data analytics, secure telemedicine, 
and graph-based patient journey visualization. 

In-Scope 

1. Core Features and Functionalities: 

◦ Graph-Based Patient Journey System: 
▪ Implementation of an intuitive, graph-driven system to visualize and track 

patient events, relationships, and care pathways. 
◦ Medical Notes and Tagging System: 

▪ Intelligent tagging and search capabilities for unstructured data, such as 
clinical notes, to improve retrieval and usability. 

◦ Real-Time Communication Tools: 
▪ Secure chat and telemedicine services, including video consultations, 

document sharing, and notifications. 
◦ FHIR Integration and Interoperability: 

▪ Development of FHIR-compliant APIs to ensure seamless integration with 
existing EHR/EMR systems and third-party healthcare platforms. 

◦ Analytics and Insights: 
▪ Advanced data analytics and NLP for summarizing, structuring, and deriving 

insights from patient data. 



2. Backend Development: 

◦ Design and implementation of a scalable backend to support high data throughput, 
reliability, and compliance. 

◦ Integration of robust storage solutions for structured and unstructured medical data. 
◦ Support for asynchronous communication using modern messaging systems like 

Kafka or ZeroMQ. 

3. Frontend Development: 

◦ Creation of an intuitive user interface for patients and medical professionals, with 
features for secure login, data visualization, and task management. 

◦ Real-time interaction components, such as appointment booking, chat, and 
notifications. 

4. Integrations: 

◦ API development for external systems and applications. 
◦ Integration with industry-standard tools for medical terminology, such as SNOMED 

CT or ICD-10. 
◦ Support for external services like wearable devices or IoT-based healthcare systems. 

5. Compliance and Security: 

◦ Adherence to HIPAA standards and other relevant healthcare regulations. 
◦ Implementation of end-to-end encryption for all communication and data storage 

systems. 
6. Testing and Quality Assurance: 

◦ Rigorous testing of system components, including functionality, usability, 
performance, and security. 

◦ Comprehensive validation against compliance requirements. 
7. Deployment and Maintenance: 

◦ Deployment of the system in a cloud-native environment with high availability and 
fault tolerance. 

◦ Establishment of continuous integration and deployment (CI/CD) pipelines for 
iterative improvements. 

◦ Ongoing support and maintenance to address bugs, feature updates, and scalability 
needs. 

Out-of-Scope 

1. Custom Development for Specific Institutions: 
◦ Development of bespoke features for individual healthcare providers outside the 

MVP timeline. 



2. Non-Healthcare Use Cases: 
◦ Extensions of the platform for non-medical domains. 

3. Hardware Development: 
◦ Design and production of physical devices or IoT hardware is not included. 

Assumptions 

1. The platform will initially target small to mid-sized healthcare providers, scaling to larger 
institutions in subsequent phases. 

2. Users will have access to modern devices and stable internet connections for seamless 
platform interaction. 

3. The MVP will focus on key workflows and will not include every potential integration or 
feature. 

Deliverables 

1. A fully functional MVP comprising graph-based patient journey management, telemedicine 
services, and secure communication tools. 

2. APIs and documentation for FHIR-compliant integrations. 
3. User guides and training materials for patients and clinicians. 
4. Post-MVP roadmap for feature enhancements and system scalability. 

By defining and adhering to this scope, the project aims to deliver a robust, scalable, and compliant 
platform that significantly improves healthcare delivery and patient outcomes while laying a strong 
foundation for future innovations. 

Features, Capabilities and Value Proposition  

Core Features 

1. Graph Database for Patient Journey (MVP) 

◦ Functionality: Tracks every step in the patient's care journey, including encounters, 
vitals, events, medical notes, diagnoses, treatments, lab results, and medical codes, 
all represented as interconnected graph nodes. 

◦ Benefit: Provides clinicians with a holistic, interconnected view of the patient, 
improving decision-making and care coordination. 



◦ Priority: High. Critical for accurate patient data representation and real-time 
tracking. 

2. Master Patient Index (MPI) (MVP) 

◦ Functionality: Ensures unique patient identification across disparate healthcare 
systems to prevent duplicate records and misidentifications. 

◦ Benefit: Eliminates data fragmentation, providing reliable and consistent patient 
records. 

◦ Priority: High. Essential for data integrity and patient safety. 
3. Search and Tagging (MVP) 

◦ Functionality: Enables users to tag, categorize, and search patient data efficiently 
using keywords, metadata, or tags related to clinical notes, diagnoses, treatments, or 
events. 

◦ Benefit: Improves efficiency and reduces errors by making data easily accessible for 
administrative tasks, clinical decision-making, and reporting. 

◦ Priority: High. Streamlines workflows and enhances usability. 
4. Event Handling (MVP) 

◦ Functionality: Tracks patient events (e.g., hospitalizations, surgeries, appointments) 
and integrates them into the patient’s journey. 

◦ Benefit: Provides real-time updates and a dynamic view of patient history for 
clinicians, improving decision-making and communication. 

◦ Priority: High. Essential for accurate, timely clinical decision-making. 
5. Clinical Notes Management (Including NLP and Voice-to-Text) (MVP) 

◦ Functionality: Converts clinician speech to structured text for patient records using 
Natural Language Processing (NLP). Includes voice-to-text functionality for efficient 
medical documentation. 

◦ Benefit: Saves time on manual data entry, reduces transcription errors, and improves 
documentation quality. 

◦ Priority: High. Direct impact on clinician time management and data accuracy. 
6. Medical Codes (ICD, CPT, SNOMED CT) (MVP) 

◦ Functionality: Provides support for common clinical coding systems to capture 
diagnoses, procedures, and clinical findings. 

◦ Benefit: Enhances the accuracy and completeness of clinical records while 
supporting regulatory compliance and billing processes. 

◦ Priority: High. Crucial for compliance, billing, and data exchange. 
7. Telemedicine Integration (MVP) 

◦ Functionality: Supports virtual visits, video consultations, and telemedicine session 
management integrated directly within the platform’s patient records. 



◦ Benefit: Facilitates remote care and seamlessly integrates telemedicine interactions 
with patient data. 

◦ Priority: High. Essential for modern care delivery models. 
8. Analytics and Predictive ML/AI (Post-MVP) 

◦ Functionality: Uses machine learning algorithms to provide predictive analytics, 
treatment suggestions, risk predictions, and outcome forecasting based on historical 
patient data. 

◦ Benefit: Enables proactive clinical decisions, reduces adverse events, and improves 
outcomes. 

◦ Priority: Medium. High potential impact but requires mature data and algorithm 
development. 

9. Plugin Activation for Extendability (Post-MVP) 

◦ Functionality: Allows for future scalability and customization by enabling plugins 
(e.g., new data sources or custom reporting tools). 

◦ Benefit: Facilitates platform flexibility and scalability without full redevelopment. 
◦ Priority: Medium. Secondary to core features but critical for long-term adaptability. 

10. CLI for Administration and Troubleshooting (Post-MVP) 

◦ Functionality: Provides command-line tools for managing and troubleshooting 
system health, data integrity, and duplicate records. 

◦ Benefit: Improves developer and administrator efficiency during maintenance and 
debugging. 

◦ Priority: Medium. Useful for technical teams but not essential for MVP delivery. 

Frontend Features 

1. Dashboards (Universal) (MVP) 

◦ Functionality: Customizable role-based dashboards displaying key metrics such as 
patient status, clinical outcomes, alerts, and event notifications. 

◦ Benefit: Provides users with real-time data visualizations to support decision-
making. 

2. Patient View (Post-MVP) 

◦ Functionality: Empowers patients by providing access to their health data, upcoming 
appointments, telemedicine session details, and educational resources. 

◦ Benefit: Enhances patient engagement and self-management. 
3. Clinician View (MVP) 

◦ Functionality: Provides a comprehensive interface featuring patient charts, medical 
codes, clinical notes, real-time events, lab results, and AI-driven recommendations. 

◦ Benefit: Enhances clinical decision-making by centralizing critical patient data. 



4. Admin View (Post-MVP) 

◦ Functionality: Includes tools for monitoring platform health, validating patient 
records, managing user roles, and ensuring compliance. 

◦ Benefit: Streamlines administrative oversight and enhances troubleshooting 
efficiency. 

How These Features Complement Existing Systems 

• Enhanced Interoperability: Integration with EHR/EMR systems via FHIR and HL7 eliminates 
silos, improving data flow, care coordination, and reducing entry errors. 

• Improved Workflow Efficiency: Features like the graph database, event handling, and 
advanced search/tagging augment existing systems to manage complex patient data 
relationships efficiently. 

• Better Clinical Decision Support: Predictive analytics and medical coding integration 
enhance decision-making by providing actionable insights and treatment recommendations. 

• Modern Telemedicine Support: Native telemedicine integration addresses the limitations of 
traditional EHR systems in supporting remote care. 

• Streamlined Documentation: NLP and voice-to-text capabilities reduce the burden of 
manual data entry for clinicians. 

Conclusion 

This platform prioritizes MVP features such as the graph database, MPI, search and tagging, and 
telemedicine integration to deliver immediate value to clinicians and healthcare providers. By 
ensuring a robust foundation, it empowers seamless interoperability, accurate patient journey 
tracking, and efficient clinical workflows. 

Post-MVP features, including predictive analytics, patient self-service tools, and plugin extendability, 
offer a pathway for long-term scalability and advanced capabilities. These will further enrich the 
platform's ecosystem, ensuring it remains adaptable to evolving healthcare needs. 

The platform is designed to address critical challenges in modern healthcare, such as data 
fragmentation, workflow inefficiencies, and patient engagement, while setting the stage for 
innovation and transformative care delivery. 



Target Audience 

Overview 

The platform is designed to cater to a diverse range of stakeholders within the healthcare 
ecosystem. By addressing the specific needs of each audience segment, the platform will empower 
users with tailored solutions, improve workflows, and foster better outcomes. 

Primary Audience 

1. Healthcare Providers (Clinicians and Staff): 

◦ Roles: Physicians, nurses, medical assistants, administrative staff. 
◦ Needs and Challenges: 

▪ Efficient management of patient records and workflows. 
▪ Accurate and actionable insights into patient journeys and medical histories. 
▪ Tools to improve patient communication and reduce administrative 

overhead. 
◦ How the Platform Helps: 

▪ Graph-based visualizations and intelligent tagging of medical data streamline 
workflows. 

▪ Real-time communication tools enhance collaboration among healthcare 
teams and with patients. 

▪ Integration with existing EHR/EMR systems ensures continuity of care 
without data silos. 

2. Patients: 

◦ Demographics: Individuals seeking healthcare services, ranging from routine check-
ups to chronic disease management. 

◦ Needs and Challenges: 
▪ Transparency and accessibility of medical records and appointments. 
▪ Secure communication channels with healthcare providers. 
▪ Timely updates and personalized care recommendations. 

◦ How the Platform Helps: 
▪ Centralized access to health records, chat history, and appointment details 

empowers patients. 
▪ Secure telemedicine capabilities ensure seamless interaction with providers. 
▪ Personalized insights enhance patient engagement and autonomy. 

Secondary Audience 



1. Healthcare Administrators and Executives: 

◦ Roles: Clinic managers, hospital executives, IT administrators. 
◦ Needs and Challenges: 

▪ Optimized resource allocation and operational efficiency. 
▪ Insights into patient trends and system performance for strategic decision-

making. 
▪ Compliance with healthcare regulations and data security standards. 

◦ How the Platform Helps: 
▪ Analytics dashboards provide real-time data on patient care and operational 

metrics. 
▪ Scalable and compliant architecture reduces operational risks. 
▪ Simplified integrations lower the burden on IT teams and infrastructure. 

2. Healthcare Technology Partners: 

◦ Roles: Developers, integrators, and service providers building solutions for 
healthcare institutions. 

◦ Needs and Challenges: 
▪ Access to robust APIs for seamless integration. 
▪ Scalable platforms to support custom solutions and services. 
▪ Reliable and compliant backend infrastructure. 

◦ How the Platform Helps: 
▪ FHIR-compliant APIs enable smooth interoperability. 
▪ Modular architecture supports extensibility for custom applications. 
▪ Secure and resilient infrastructure ensures reliability for third-party 

applications. 
Tertiary Audience 

1. Regulatory and Compliance Bodies: 

◦ Needs and Challenges: 
▪ Transparent systems for data security, privacy, and regulatory adherence. 
▪ Ability to audit healthcare providers’ systems and practices. 

◦ How the Platform Helps: 
▪ Built-in compliance with HIPAA, GDPR, and other regulations ensures 

alignment with industry standards. 
▪ Secure audit logs provide traceability and transparency for compliance 

reviews. 
2. Researchers and Data Analysts: 

◦ Needs and Challenges: 
▪ Access to de-identified, structured datasets for research and analysis. 
▪ Tools to visualize and analyze patient trends and outcomes. 



◦ How the Platform Helps: 
▪ Advanced analytics capabilities provide actionable insights for research. 
▪ Privacy-preserving mechanisms ensure ethical data handling for academic 

and clinical studies. 
Conclusion 

By addressing the distinct needs of these audiences, the platform creates a holistic ecosystem that 
empowers every stakeholder to operate more effectively, securely, and transparently. This targeted 
approach ensures maximum impact, broad adoption, and scalability across the healthcare sector. 

Requirements Overview  

Functional Requirements 

1. Core System Components 

1.1 Database Layer (PostgreSQL, pgRouting, pgPartman, PostGIS, pgVector, TimescaleDB, 
pgCrypto, Medical Codes) 

Purpose: 
The database layer will handle the storage and processing of patient data, medical events, and 
relationships, using PostgreSQL extensions for graph operations, time-series data, data partitioning, 
encryption, vector embeddings, and medical code management. 

MVP Scope: 

• PostgreSQL: Store core patient data (demographics, encounters, diagnoses) in relational 
tables, ensuring HIPAA compliance. 

• pgRouting: Enable graph traversal for patient journey mapping, such as finding treatment 
paths, relationships between diagnoses, and prescriptions. 

• PostGIS: Store and query geospatial data for locations such as clinic facilities and patient 
addresses. 

• pgVector: Store patient-related data embeddings for efficient similarity search and advanced 
search functionality in medical records. 

• pgPartman: Partition large tables based on time or ID to improve performance and 
scalability. 

• TimescaleDB: Store time-series data (e.g., patient vitals, medication schedules) for efficient 
queries. 



• pgCrypto: Encrypt sensitive patient data, ensuring that all Personally Identifiable 
Information (PII) is secure and compliant with HIPAA. 

• Medical Codes Integration: Integrate standard medical codes (e.g., ICD-10, SNOMED CT, 
LOINC) to structure and standardize diagnoses, treatments, and procedures. 

Non-MVP Scope: 

• Advanced Graph Algorithms: Implement multi-dimensional pathfinding or predictive 
analysis for patient outcomes using pgRouting. 

• PostGIS Advanced Use: Use richer geospatial data for proximity searches and to analyze the 
location of healthcare providers relative to patients. 

• Vector Search for AI Models: Leverage AI-driven search algorithms using pgVector for 
advanced patient record retrieval. 

• Partitioning by ID for High-Traffic Tables: Dynamically partition tables based on high-traffic 
events to optimize large-scale data operations. 

• Advanced Encryption and Key Management: Implement advanced encryption schemes, 
including key rotation and access policies for patient data. 

• Comprehensive Medical Codes Use: Implement extended medical coding standards for 
more advanced reporting, auditing, and analytics. 

1.2 Backend Layer (Rust) 

Purpose: 
The backend (in Rust) will handle complex business logic, including patient data retrieval, graph 
traversal, time-series analysis, and cryptographic operations. 

MVP Scope: 

• Graph Operations: Use Rust to process patient journeys through pgRouting, including 
relationships between diagnoses, prescriptions, and encounters. 

• FHIR Integration: Use Rust libraries (such as fhir-rs) to interface with external healthcare 
systems for data sharing. 

• Search: Implement full-text and vector-based search for patient data using pgVector. 
• Time-series Analysis: Use TimescaleDB in Rust to handle patient time-series data such as 

vitals or clinical observations. 
• Encryption: Handle cryptographic operations for securing sensitive patient data within the 

backend. 

Non-MVP Scope: 

• Real-Time Data Integration: Process real-time sensor or device data using Rust. 
• AI-based Predictions: Implement AI-driven predictions for patient outcomes or treatment 

recommendations based on historical data. 



1.3 API Layer (Go) 

Purpose: 
Expose REST APIs for interacting with patient data, including features like patient journey retrieval, 
chat integration, and FHIR-compliant endpoints. 

MVP Scope: 

• REST APIs: Implement core APIs like GET /patients/{id}, GET /patients/{id}/journey, POST /
patients, GET /search. 

• FHIR-Compliant APIs: Provide core FHIR endpoints (e.g., Patient, Encounter, Observation) for 
integration with external medical systems. 

• Basic Chat API: Provide APIs to send and receive messages between clinicians and patients. 
• ZeroMQ Integration: Handle real-time messaging for chat services between backend 

components. 

Non-MVP Scope: 

• GraphQL API: Provide a flexible query interface with GraphQL. 
• Extended FHIR Models: Implement models for lab results, medication administration, and 

clinical observations. 
• Multimedia Support: Enable chat APIs to support image/video sharing for a richer 

communication experience. 

1.4 Messaging and Communication (ZeroMQ & Kafka) 

Purpose: 
Enable real-time messaging for chat and event streaming for patient data flow. ZeroMQ will handle 
lightweight messaging, while Kafka will manage high-throughput, fault-tolerant event streaming. 

MVP Scope: 

• ZeroMQ: Use ZeroMQ for low-latency, high-throughput messaging between services, 
specifically for chat. 

• Kafka: Handle real-time event streaming for data consistency across services, propagating 
events like new diagnoses, encounters, or messages. 



Non-MVP Scope: 

• Kafka for Advanced Event Processing: Use Kafka for batch data processing, aggregating 
patient visits or triggering event-driven workflows. 

• ZeroMQ for Notifications: Implement ZeroMQ to push real-time notifications beyond chat 
(e.g., appointment reminders, alerts). 

2. Frontend Layer (Angular, D3.js) 

2.1 Frontend (Angular) 

Purpose: 
Provide a clean and responsive UI for clinicians, patients, and administrators to view patient data 
and interact with the system. 

MVP Scope: 

• Clinician Dashboard: Display patient journeys, medical histories, encounters, and diagnostic 
information. 

• Patient Dashboard: Enable patients to view their medical records, prescriptions, 
appointments, and communicate with clinicians. 

• Basic Search: Implement simple search functionality for querying patient data. 

Non-MVP Scope: 

• Role-Based Dashboards: Customize dashboards for different user roles (e.g., clinician, 
patient, admin). 

• Advanced Search: Include filtering and full-text indexing for attributes like diagnosis, 
treatment, and medications. 

2.2 Data Visualizations (D3.js) 

Purpose: 
Use D3.js to present complex visualizations of patient data, including treatment journeys, timelines, 
and predictive analytics. 

MVP Scope: 

• Basic Graphs: Visualize patient journeys and connections between key medical events (e.g., 
diagnoses, treatments). 

• Treatment Timeline: Show a timeline of patient treatments and associated medical events. 



Non-MVP Scope: 

• Predictive Visualizations: Display risk predictions for conditions or events using D3.js. 
• Interactive Visualizations: Allow drill-down, zoom, and real-time updates for more dynamic 

data exploration. 
3. Features 

3.1 Chat and Messaging System (ZeroMQ, Go) 

Purpose: 
Provide secure, real-time communication between clinicians, patients, and stakeholders. 

MVP Scope: 

• Basic Chat: Enable text-based messaging between clinicians and patients for HIPAA-
compliant communication. 

• ZeroMQ Messaging: Use ZeroMQ for real-time communication. 
Non-MVP Scope: 

• Multimedia Chat: Allow clinicians and patients to share documents, images, and videos. 
3.2 Telemedicine (Go, ZeroMQ) 

Purpose: 
Support remote consultations through video calls between clinicians and patients. 

MVP Scope: 

• Basic Video Call: Implement basic video conferencing capabilities for telemedicine sessions. 
Non-MVP Scope: 

• Telemedicine Workflow: Integrate scheduling, follow-ups, and treatment tracking into the 
telemedicine workflow. 

4. Authentication and Security 

4.1 Authentication and Authorization (Rust, Go) 

Purpose: 
Ensure secure authentication and authorization within the platform, with full compliance with 
HIPAA and privacy standards. 

MVP Scope: 

• JWT Authentication: Implement secure JWT-based authentication and role-based access 
control. 



• Encryption: Use pgCrypto for encrypting sensitive data. 

Non-MVP Scope: 

• OAuth2/OpenID Connect: Implement integration with external identity providers like Okta. 
• Fine-Grained Access Control: Extend access control mechanisms to provide advanced 

permissions on sensitive data. 

Non-Functional Requirements 

1. Scalability and Performance 

• Horizontal Scalability: The system must support horizontal scalability to handle increasing 
user traffic, data growth, and demand for real-time services. Backend services, APIs, 
messaging, and chat components should scale independently across multiple instances, 
using containerized environments or virtual machines. 

• Database Scaling: The PostgreSQL database will utilize partitioning via the pg_partman 
extension and time-series data management with TimescaleDB. The system will incorporate 
PostGIS and pgvector for spatial and vector-based queries. These solutions will be 
complemented by caching mechanisms (e.g., Redis) to reduce database load and improve 
response times. 

• Microservice Scalability: The architecture will ensure each service can scale independently. 
Stateless services, such as REST APIs (built with Go), chat components (built with Go), and 
messaging services (utilizing ZeroMQ), will be containerized and orchestrated using 
Kubernetes. This ensures seamless scaling, high availability, and resilience. 

• Asynchronous Processing: 
◦ Rust: For high-performance and low-latency tasks, such as data processing and real-

time analytics, Rust will leverage Tokio or async-std for asynchronous processing. 
These frameworks allow fine-grained control over concurrency, making them 
suitable for CPU-bound tasks and efficient handling of asynchronous operations. 
Tokio is especially suited for scalable and high-performance network applications, 
which will be leveraged for real-time data processing. 

◦ Go: For scalable background tasks, such as sending notifications and data processing, 
Go will utilize frameworks like Go-Worker or Go-Routine to handle thousands of 
concurrent tasks efficiently. Go’s goroutines, which are lightweight and have low 
overhead, will allow for the easy handling of highly concurrent operations. 

2. High Availability and Fault Tolerance 

• Failover and Redundancy: Active-active or active-passive failover strategies will be 
implemented for critical components such as microservices, databases, and message brokers 



(e.g., Kafka). Load balancing solutions, such as HAProxy or NGINX, will distribute traffic 
evenly across available resources. 

• Disaster Recovery: Automated disaster recovery procedures will be implemented to ensure 
quick restoration of critical components (e.g., databases, Elasticsearch indices, and Kafka 
data streams) in case of failure. 

• Zero Downtime Deployments: Blue-green or rolling deployment strategies will be 
implemented to ensure minimal disruption during updates. Deployment pipelines will 
automate staging, testing, and verification before production rollout, ensuring consistent 
delivery and minimizing risk. 

• Resiliency: Monitoring and automatic service replacement strategies will be implemented 
using Kubernetes health checks and distributed coordination tools like Consul to ensure 
system uptime and availability. 

3. Security and Compliance 

• HIPAA Compliance: The system will be designed to meet HIPAA standards, ensuring 
encryption of all sensitive data both at rest (using pgcrypto) and in transit (using TLS). The 
system will implement robust access control mechanisms and audit logging to track all 
interactions with sensitive data. 

• Authentication & Authorization: Authentication will be managed through JWT tokens for 
stateless access control, with OAuth protocols for third-party integrations. RBAC (Role-Based 
Access Control) will govern user permissions and service-to-service authentication. 

• Encryption: The use of pgcrypto will ensure the encryption of sensitive data stored in 
PostgreSQL. Communication between services will be secured with TLS to prevent 
eavesdropping and data breaches. 

• Vulnerability Scanning: Regular vulnerability scans will be performed using tools like OWASP 
ZAP, SonarQube, and automated security testing solutions to identify risks early. Docker 
image scanning will also be integrated into the CI/CD pipeline using tools such as Trivy or 
Anchore. 

4. Continuous Integration and Continuous Deployment (CI/CD) 

• CI/CD Pipeline: The system will implement an automated CI/CD pipeline to handle the 
building, testing, and deployment of code across various environments (development, 
staging, production). Tools such as Jenkins, GitLab CI, or CircleCI will manage this pipeline. 
◦ Containerized Deployments: All services will be containerized using Docker to 

ensure consistent builds, and deployments will be orchestrated using Kubernetes. 
Helm will be used to manage Kubernetes configurations. 

◦ Automated Rollbacks: The CI/CD pipeline will support automatic rollbacks in case of 
deployment failure, utilizing Kubernetes to replace problematic instances. 

◦ Static Analysis and Test Coverage: Static analysis tools like SonarQube, Bandit for 
Python, and GoSec for Go will be integrated into the CI pipeline to ensure code 
quality and security vulnerabilities are caught early. 



◦ Infrastructure as Code (IaC): Terraform will be used to define and automate the 
provisioning of infrastructure, making it reproducible and scalable across different 
environments. 

5. Infrastructure and Configuration Management 

• Infrastructure as Code (IaC): Terraform will be used to automate the provisioning and 
management of cloud resources, including databases, networking, and other critical 
components. This will ensure that infrastructure is reproducible, scalable, and easily 
configurable. 

◦ Environment Configuration: Terraform will manage environment-specific 
configurations, such as security groups, networking, and cloud resources, ensuring 
consistency and ease of scaling. 

◦ Configuration Drift Prevention: Ansible will be used for configuration management 
to prevent drift and ensure that deployed instances adhere to the desired 
configuration state. 

• Containerization & Orchestration: All microservices, including backend services (Go, Rust), 
chat (Go), messaging (ZeroMQ), and the ELK stack, will be containerized using Docker. These 
containers will be managed using Kubernetes, ensuring efficient orchestration, scaling, and 
resource management. 

6. Observability and Monitoring 

• Centralized Logging and Metrics: 

◦ The system will implement a centralized logging solution using the ELK Stack 
(Elasticsearch, Logstash, Kibana) for storing and visualizing logs from all services. 
Logs will be aggregated and processed by Fluentd, a highly flexible log forwarding 
tool, to centralize and filter log data before sending it to Elasticsearch. 

◦ StatsD will be integrated for application-level metrics collection and forwarding to 
Prometheus, where metrics such as request counts, error rates, and latency can be 
collected and analyzed. These metrics will then be visualized through Grafana. 

◦ Prometheus will collect real-time application and infrastructure metrics. Grafana will 
be used to create detailed dashboards to visualize these metrics, with automated 
alerts triggered for abnormal behavior or performance degradation. 

◦ OpenTelemetry will be used to collect distributed tracing, logs, and metrics from 
services, providing visibility into service interactions and performance bottlenecks. 
The collected data will be sent to a tracing backend, such as Jaeger or Zipkin, for 
analysis and visualization. 

• Service Monitoring: 

◦ Prometheus will monitor key application metrics such as latency, error rates, and 
system resource usage. Grafana will be used for creating visual dashboards that 



display this real-time data. Alerts will be configured using Prometheus Alertmanager 
to notify the operations team of any issues that require immediate attention. 

◦ The system will include automatic health checks for services, monitored by 
Kubernetes and custom health check endpoints to ensure services are functioning 
correctly. Failed services will be automatically replaced by Kubernetes. 

• Distributed Tracing: 

◦ OpenTelemetry will be integrated into the system to collect telemetry data, 
including distributed traces, logs, and metrics. This data will provide insights into 
how requests flow through the system, allowing the identification of bottlenecks, 
performance issues, and errors in a distributed microservices environment. 

• Health Checks: Each microservice will expose health check endpoints that can be monitored 
by Kubernetes or cloud-specific services (e.g., AWS CloudWatch, Google Stackdriver) to 
ensure service uptime and availability. 

7. Deployment and Environment Support 

• Multi-cloud and Hybrid Deployment: 

◦ The system will be designed for deployment to cloud environments such as AWS, 
GCP, and Azure, as well as on-premise servers. This will allow flexibility in choosing 
deployment options while ensuring consistent system behavior across different 
environments. 

◦ Terraform and Kubernetes will ensure seamless deployment and management of 
services, allowing the system to scale easily in the cloud or on-premise servers. 

• Containerized Deployments: 

◦ All services, including backend services (Go, Rust), chat (Go), messaging (ZeroMQ), 
and the ELK stack, will be containerized using Docker for consistent builds. 
Kubernetes will orchestrate the deployment, scaling, and management of these 
containers. 

• CI/CD for Cloud Environments: 

◦ The CI/CD pipeline will be designed to support deployment to AWS, GCP, Azure, or 
standalone servers, ensuring that the system can be deployed and managed 
consistently across different environments. Cloud-native monitoring tools like AWS 
CloudWatch or Google Stackdriver will be used to monitor deployed services. 

Compliace and Standards 

1. Health Information Privacy and Security (HIPAA) Compliance 

• Data Encryption: All sensitive health information (PHI) will be encrypted both at rest and in 
transit. The system will leverage industry-standard encryption algorithms such as AES-256 



for data at rest and TLS 1.2+ for securing data in transit. pgcrypto will be used to encrypt 
sensitive data stored in PostgreSQL databases, and communication between services will be 
secured using TLS. 

• Access Control: Access to PHI will be controlled using Role-Based Access Control (RBAC) to 
ensure that only authorized users and services can access or modify sensitive data. 
Authentication will be implemented using OAuth 2.0 and JWT (JSON Web Tokens) to provide 
secure, stateless access control mechanisms. 

• Audit Logging: The system will maintain detailed audit logs of all user and service actions 
involving PHI. These logs will capture information about who accessed or modified PHI, 
when, and why. These logs will be centralized and stored securely using the ELK Stack 
(Elasticsearch, Logstash, Kibana) for easy querying and visualization. Compliance with 
HIPAA’s audit trail requirements will be ensured by leveraging Fluentd and other centralized 
logging tools. 

• Data Minimization: Only the minimum necessary data required to perform a given task will 
be collected, processed, and stored. This includes limiting the scope of PHI stored in the 
database to avoid excessive data retention. 

• Data Backup and Disaster Recovery: HIPAA requires that PHI is protected in the event of a 
disaster. The system will implement automated backups of encrypted PHI, with backup data 
stored in geographically separated data centers. Disaster recovery plans will be tested 
regularly to ensure that data can be recovered within the required recovery time objectives 
(RTO) and recovery point objectives (RPO). 

• Data Segregation: Sensitive data will be logically segregated within the system to prevent 
unauthorized access or accidental exposure. This includes isolating PHI from non-sensitive 
data within databases and application layers, as well as enforcing strict access control to 
different data stores. 

2. Fast Healthcare Interoperability Resources (FHIR) 

• FHIR API Standards: The system will implement FHIR-compliant APIs for interoperability 
with other healthcare systems. These APIs will adhere to the latest version of the FHIR 
specification, ensuring seamless data exchange between healthcare providers, third-party 
applications, and external systems. The FHIR resource types, such as Patient, Practitioner, 
Observation, and Encounter, will be used to ensure compatibility with external systems. 

• Data Mapping and Transformation: The system will provide tools for mapping and 
transforming data between different formats, such as FHIR and internal data models (e.g., 
PostgreSQL). Data will be validated and normalized according to the FHIR specifications to 
ensure consistent interoperability. 

• FHIR Validation: The system will include automated tools to validate FHIR resources against 
the standard’s specifications, ensuring that the data exchanged via the API meets FHIR 
standards. This will be achieved using libraries and frameworks such as HAPI FHIR or other 
open-source FHIR validators. 

• FHIR Security Compliance: FHIR APIs will be secured using modern encryption methods 
(e.g., TLS) and access control mechanisms such as OAuth 2.0 and JWT to authenticate and 



authorize users and systems. This will ensure that all data exchanged over the FHIR API is 
protected and only accessible by authorized entities. 

• Audit and Traceability: All FHIR API transactions, including both read and write operations, 
will be logged and auditable to ensure compliance with healthcare regulations such as 
HIPAA. Fluentd, Elasticsearch, and Kibana will be used to aggregate and analyze logs for 
audit purposes. 

3. Health Level 7 (HL7) Compliance 

• HL7 Message Standards: The system will support the HL7 message standards, including HL7 
v2.x and HL7 v3. These standards are essential for interoperability between healthcare 
systems. The system will support both HL7 v2.x for real-time messaging (e.g., patient 
registration, lab results) and HL7 v3 for document-based messaging (e.g., discharge 
summaries, clinical documents). 

• HL7 Integration: The system will integrate with existing healthcare applications using HL7 
message formats. This will include support for parsing, generating, and sending HL7 
messages in real-time to other healthcare systems. The integration will be achieved through 
middleware or message brokers like Kafka or ZeroMQ to ensure reliability and performance. 

• HL7 Message Security: HL7 messages will be encrypted and secured during transmission, 
following industry standards. TLS will be used for securing HL7 messages over the network, 
and access to sensitive health data embedded in HL7 messages will be controlled using 
RBAC and OAuth 2.0 for authentication and authorization. 

• HL7 Data Transformation: The system will include a layer for transforming data between HL7 
formats and other internal data formats (e.g., FHIR, PostgreSQL). Data transformation tools 
will ensure that incoming HL7 messages can be properly parsed and converted into a format 
that can be stored in the database or processed by the system. 

• HL7 Compliance Auditing: Detailed logs will be maintained for every HL7 message 
processed, allowing healthcare organizations to audit the flow of data and track compliance 
with relevant regulations. These logs will be stored in a centralized logging solution, such as 
the ELK Stack or Fluentd, and will include information about the sender, recipient, and 
message content. 

4. Other Regulatory Compliance 

• GDPR: For systems that deal with data subjects from the European Union, the system will 
comply with General Data Protection Regulation (GDPR). This includes providing data 
subject rights (e.g., data access, rectification, deletion), ensuring data privacy, and 
implementing strong data protection measures. User data will be processed only with 
consent, and all personal data will be anonymized or pseudonymized where applicable. 

• SOC 2 Compliance: The system will ensure that it follows SOC 2 best practices, focusing on 
security, availability, processing integrity, confidentiality, and privacy. This includes 
performing regular security assessments, ensuring that all data is handled with the highest 
level of confidentiality, and conducting audits of user access logs and system events. 



• Data Sovereignty: The system will comply with data sovereignty requirements, ensuring that 
data is stored in regions that meet local regulatory and legal requirements. This will be 
managed using cloud platforms like AWS, Azure, or GCP, where regions and data centers 
comply with local data storage laws. 

5. Reporting and Documentation for Compliance 

• Compliance Reports: The system will generate periodic compliance reports to demonstrate 
adherence to regulations such as HIPAA, FHIR, and HL7. These reports will include details on 
data access, data processing activities, and security measures taken to protect sensitive 
data. 

• Audit Trails: The system will maintain an immutable audit trail of all actions performed on 
sensitive data. This includes actions performed by users, system services, and automated 
processes. The audit trail will be stored securely in Elasticsearch and will be accessible via 
Kibana for querying and analysis. 

• Compliance Certifications: The system will work towards obtaining relevant certifications 
such as SOC 2, ISO 27001, and HIPAA certification. The system will be continuously assessed 
and tested for compliance, and all team members will be trained on compliance-related 
requirements. 

Assumptions and Constraints 

1. Assumptions 

• Technology Stack: 

◦ Programming Languages: Rust, Go, and Python will be used for backend services, CLI 
tools, task processing, and helper scripts, ensuring performance, concurrency, and 
ease of extensibility. 

◦ Message Brokers and Queuing: 
▪ Kafka: Assumed to be the primary choice for real-time data streaming and 

event-driven architecture. 
▪ Zookeeper: Will support Kafka’s cluster management and coordination 

needs. 
▪ ZeroMQ: Will handle lightweight, high-speed messaging for inter-process 

communication, particularly in chat and microservice orchestration 
scenarios. 

◦ Observability: 
▪ ELK Stack (Elasticsearch, Logstash, Kibana): Provides centralized logging, 

real-time log aggregation, and monitoring. 
▪ Fluentd: Assumes the role of a data collector and log forwarder, feeding 

structured logs into Elasticsearch. 
▪ StatsD and OpenTelemetry: Used for collecting and exporting metrics and 

traces for system-wide observability. 



◦ Database Extensions: 
▪ hstore: Enables flexible storage of semi-structured key-value data. 
▪ pg_partman: Facilitates partition management for large tables, optimizing 

read/write performance and storage efficiency. 
▪ pg_stat_statements: Tracks SQL execution statistics for query performance 

analysis. 
▪ pg_trgm: Powers fast text searches and similarity matching, particularly 

useful for user-facing search interfaces. 
▪ pgcrypto: Ensures data security with cryptographic functions like hashing 

and encryption. 
▪ plpgsql: Supports custom procedural logic within the database. 
▪ postgres_fdw: Enables federated querying of external PostgreSQL instances. 
▪ timescaledb: Optimizes performance for time-series data analytics, essential 

for observability and time-driven datasets. 
▪ vector: Provides vectorized storage and search for AI/ML tasks, enabling 

similarity searches for embeddings. 
◦ Front-End Technologies: 

▪ Angular and D3.js: Assumed to power the web interface, dashboards, and 
data visualization. 

◦ Helper Scripts and ML/AI: 
▪ Python: Utilized for building helper scripts, ML/AI models, and workflows, 

leveraging libraries such as PyTorch, NumPy, and Pandas. 
• Cloud and Infrastructure: 

◦ The platform will be deployable on AWS, GCP, Azure, or standalone servers. 
◦ Terraform and Ansible will be used for infrastructure as code (IaC) and configuration 

management, respectively. 
◦ CI/CD pipelines will automate deployments, ensuring rapid iterations and stability. 

• Interoperability and Compliance: 

◦ The system will integrate with external healthcare systems and comply with industry 
standards like HIPAA, FHIR, and HL7. 

• Real-Time Data Processing: 

◦ Kafka ensures fault-tolerant, scalable real-time data streaming, supported by 
Zookeeper for coordination. 

◦ PostgreSQL extensions like timescaledb and vector enable advanced real-time 
analytics and ML/AI data handling. 

• Performance and Scalability: 

◦ The system assumes scalability through Kafka-based pipelines, database partitioning, 
and optimized queries using pg_trgm and pg_stat_statements. 

◦ Rust and Go services will handle compute-heavy or latency-sensitive tasks, 
maximizing efficiency. 



2. Constraints 

• Complex Tooling: 

◦ Managing and orchestrating a stack that includes Kafka, Zookeeper, ELK, Fluentd, 
ZeroMQ, and PostgreSQL extensions introduces operational complexity. Expertise is 
required for configuration, maintenance, and troubleshooting. 

• Latency and Performance: 

◦ Real-time analytics depend on optimizing the entire data pipeline from Kafka to 
PostgreSQL (via timescaledb, vector, and pgcrypto) while minimizing latency in 
Elasticsearch and frontend visualizations. 

• Integration and Dependencies: 

◦ Dependencies on external PostgreSQL instances (via postgres_fdw) and third-party 
tools like Fluentd and OpenTelemetry may introduce points of failure or additional 
latency. 

• Data Security: 

◦ The system’s reliance on pgcrypto for cryptographic operations assumes robust key 
management practices, adding an operational burden. 

• Resource Requirements: 

◦ Elasticsearch and Kafka can be resource-intensive, requiring careful provisioning and 
monitoring to ensure cost-effectiveness and performance. 

• Observability Overhead: 

◦ Implementing a comprehensive observability stack (ELK, Fluentd, OpenTelemetry, 
StatsD) may add additional processing overhead, especially for high-throughput 
environments. 

◦
3. Dependencies 

• PostgreSQL Extensions: 

◦ Continued community support for pg_partman, pgcrypto, timescaledb, vector, and 
others is critical for functionality. Updates or deprecations could impact system 
operations. 

• Message Brokers: 

◦ Kafka and Zookeeper require proper scaling and monitoring to handle peak loads 
without degradation. 

• Third-Party Observability Tools: 



◦ Fluentd, OpenTelemetry, and StatsD must remain compatible with the broader stack 
to ensure reliable monitoring and alerting. 

• Infrastructure Automation: 

◦ The success of IaC and configuration management with Terraform and Ansible relies 
on the availability of supported providers and modules. 

• Frontend and Visualization: 

◦ Angular and D3.js are constrained by the responsiveness and complexity of data 
being visualized, which may require careful optimization. 

Prioritization and Feature Significance 

The prioritization of platform features is essential for defining the delivery timeline while balancing 
technical feasibility, market demand, and the resolution of critical pain points in the healthcare 
industry. Below is a detailed breakdown of the platform’s key features, their prioritization, and the 
justification for their inclusion in either the Minimum Viable Product (MVP) or post-MVP phases. 

Features Prioritized for MVP 

1. Graph Database for Patient Journey 

• Priority: High 
• Delivery: MVP 
• Justification: Provides the foundational structure for representing patient data as 

interconnected nodes, enabling a unified view of patient history and real-time decision-
making. This feature addresses the core challenge of fragmented data in healthcare systems. 

2. Master Patient Index (MPI) 

• Priority: High 
• Delivery: MVP 
• Justification: Ensures patient data consistency across disparate systems, eliminating 

duplicate records and improving safety. It is critical for seamless integration with existing 
EHR/EMR systems. 

3. Search, Tagging, and Metadata Management 

• Priority: High 
• Delivery: MVP 
• Justification: Efficient data retrieval and organization are essential for clinicians and 

administrators to access patient records quickly, improving workflow efficiency and reducing 
errors. 



4. NLP and Voice-to-Text for Clinical Documentation 

• Priority: High 
• Delivery: MVP 
• Justification: Reduces manual documentation time, improves accuracy, and enhances 

usability for clinicians, directly addressing one of the most time-consuming aspects of 
modern healthcare workflows. 

5. Telemedicine Integration 

• Priority: High 
• Delivery: MVP 
• Justification: Remote care capabilities are in high demand post-pandemic, making this 

feature critical for market entry and patient engagement. Seamless telemedicine workflows 
will differentiate the platform. 

6. Role-Based Dashboards (Clinician, Admin, Patient Views) 

• Priority: High 
• Delivery: MVP 
• Justification: User-friendly interfaces tailored to specific roles ensure that all stakeholders 

can access relevant data efficiently, driving adoption and satisfaction. 
7. FHIR Integration and API Layer (Go) 

• Priority: High 
• Delivery: MVP 
• Justification: Core FHIR-compliant APIs for integration with external healthcare systems 

ensure that patient data is easily shared and standardized across systems. This is crucial for 
system interoperability. 

8. ZeroMQ Messaging for Real-Time Communication 

• Priority: High 
• Delivery: MVP 
• Justification: Low-latency messaging to facilitate real-time communication between the 

platform’s services, such as chat features between clinicians and patients, ensuring that 
urgent matters are addressed promptly. 

9. Medical Codes (ICD, CPT, SNOMED CT, LOINC) 

• Priority: High 
• Delivery: MVP 
• Justification: Provides support for common clinical coding systems to capture diagnoses, 

procedures, and clinical findings. This functionality enhances the accuracy and completeness 
of clinical records while supporting regulatory compliance, billing processes, and data 



exchange across healthcare systems. It is crucial for compliance with healthcare standards 
and reimbursement processes. 

Features for Post-MVP Delivery 

1. Advanced Analytics and Predictive ML/AI 

• Priority: Medium 
• Delivery: Post-MVP 
• Justification: High-impact predictive models require mature data pipelines and historical 

data. Implementing this feature post-MVP allows for iterative refinement with real-world 
data. 

2. Graph Operations for Advanced Data Manipulation 

• Priority: Medium 
• Delivery: Post-MVP 
• Justification: Advanced graph analysis (such as multi-dimensional pathfinding or treatment 

outcome predictions) will add more complexity, which can be delivered after the 
foundational graph database and patient journey features are in place. 

3. Command-Line Interface (CLI) for Administration 

• Priority: Medium 
• Delivery: Post-MVP 
• Justification: Useful for system troubleshooting and advanced operations, but not essential 

for the platform's initial functionality. 
4. Plugin Architecture for Extendability 

• Priority: Medium 
• Delivery: Post-MVP 
• Justification: Enables customization and scalability, allowing third-party developers to add 

modules or integrate new services as needed. This can be implemented after the core 
features are solidified. 

5. Bulk Data Operations and Migration Tools 

• Priority: Low 
• Delivery: Post-MVP 
• Justification: These tools are useful for large-scale data migrations but do not affect daily 

workflows in the initial platform launch. 
6. Advanced AI-Based Recommendations for Treatments 

• Priority: Medium 
• Delivery: Post-MVP 



• Justification: Advanced recommendation engines can offer personalized treatment 
suggestions based on historical data, though they require robust datasets and thorough 
validation to ensure clinical reliability. 

Justification for Prioritization 

• Market Demand: Features like telemedicine, patient journey tracking, and real-time chat 
address urgent market needs, making them critical for attracting early adopters and 
differentiating the platform in the competitive healthcare tech space. Features related to 
medical codes (ICD, CPT, SNOMED CT, LOINC) also cater to regulatory and clinical 
requirements. 

• Impact: High-priority features provide immediate value to clinicians and administrators by 
solving key pain points, such as fragmented data, inefficient workflows, and time-intensive 
documentation. Features that enable interoperability (FHIR and medical codes) are crucial 
for long-term platform success. 

• Feasibility: Post-MVP features such as predictive analytics, advanced graph operations, and 
AI-based recommendations require more advanced data processing capabilities and iterative 
model development. By delivering these incrementally, the platform can refine its offerings 
based on real-world usage. 

Conclusion 

This phased delivery approach ensures a strong MVP launch with high-impact features that address 
immediate market needs, while allowing for the introduction of advanced capabilities in subsequent 
releases. By balancing short-term usability and long-term innovation, the platform is set to provide a 
clear roadmap for investors, customers, and stakeholders, ensuring it delivers both immediate value 
and scalable, advanced solutions over time. 


