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Core Gameplay Mechanics

Planetary, Orbital, and Deep Space Exploration

● Dynamic Weather and Environmental Systems: Introduce real-time weather changes and

environmental hazards that affect gameplay, requiring players to adapt their strategies and

equipment.

● Interactive Celestial Phenomena: Implement phenomena like black holes, supernovae, and

asteroid fields that offer unique challenges and opportunities

Advanced Physics-Based Vehicle Operation

● Manual Navigation Challenges: Incorporate manual navigation tasks requiring skill in

astrogation, including slingshot maneuvers around celestial bodies.

● Wear and Tear Vehicle Mechanics: Vehicles degrade over time and through usage,

necessitating maintenance, repairs, and upgrades.

Environmental Character State Model

● Adaptive AI Ecosystems: NPC and wildlife behaviors change based on environmental

conditions, influencing player strategies.

● Environmental Impact System: Player actions have lasting impacts on environments,

potentially altering planetary conditions or space sectors.

Character Survival Mechanics

● Advanced Medical System: Include a variety of medical conditions and treatments, requiring

specific knowledge or equipment to address.

● Psychological Effects: Introduce morale and mental health as factors, affected by isolation,

combat stress, and environmental conditions.

Faction-Based Questing and Gameplay

● Dynamic Faction Relationships: Faction standings evolve not just with player actions but also

through in-game world events and NPC-initiated changes.

● Covert Operations: Allow players to undertake espionage missions, affecting faction standings

and opening new gameplay avenues.



In-Depth Resource and Supply Chain Management

● Economic Fluctuations:Market prices and demand fluctuate based on player and NPC

actions, events, and disasters.

● Logistical Challenges: Introduce logistical elements such as transport delays, piracy, and

blockades affecting supply chains.

Adaptive Reputation and Virtue System

● Public Opinion: Player actions influence NPC and faction perceptions, which can lead to

support or opposition from various groups.

● Moral Dilemmas: Present players with choices that have no clear right or wrong, impacting

their reputation in nuanced ways.

Evolving Narrative

● Branching Storylines: Develop multiple endings and narrative arcs that react to player

decisions, ensuring a unique experience for each playthrough.

● NPC Evolution: NPC characters grow and change based on interactions with the player,

contributing to a dynamic story.

Creative Base Building

● Environmental Adaptation: Bases must be adapted to specific environments, affecting their

design, resource needs, and defense mechanisms.

● Player-Driven Economy: Player bases can become economic hubs, influencing the local and

global economy based on the resources and services provided.

Advanced Engineering Mechanics

● Realistic Resource Management: Implement a resource management system for fuel, oxygen,

and other necessities that requires careful planning for long voyages.

● Emergency Situations: Introduce scenarios like hull breaches, engine failures, and navigation

errors, requiring quick thinking and problem-solving.



Procedural Content Generation

● Cultural Diversity: Ensure procedural generation includes diverse cultures, architectures, and

societal structures to enrich exploration.

● Anomalies and Discoveries: Randomly generate unique anomalies and discoveries that can

lead to quests, scientific breakthroughs, or new technologies.

Environmental and Ecological Interactions

● Consequence System: Actions affecting ecosystems have long-term consequences,

potentially altering planetary habitability or species survival.

● Scientific Research: Players can conduct research on flora and fauna, contributing to their

knowledge and offering benefits like new technologies or medicinal discoveries.

Modular Ship and Habitat Customization

● Upgrade Pathways: Offer multiple upgrade paths for ships and habitats, affecting aesthetics,

functionality, and performance.

● Customization Impact: Customizations have tangible impacts on gameplay, affecting stealth,

speed, defense, and environmental compatibility.

Advanced Spaceflight Mechanics

● Be immersed in a deeply realistic and engaging piloting experience: From initiating the

startup sequences, pre-flight checks and engine diagnostics, to managing the takeoff and

landing, being influenced by weather conditions, communications and navigation systems

● Learning to manage power distribution, repairs, maintenance and weapon systems, directly

impacts your ship’s performance, from fuel efficiency to combat readiness. The game

introduces in-flight operations and emergency protocols, challenging you to maintain control

during system failures or hull breaches.

Enhanced Character Customization and Progression:

● Players can deeply personalize their avatars through an extensive customization system and

choose from over 50 unique backgrounds that affect their journey's narrative and strategic

outcomes.



● The game offers a dynamic progression system that allows players to forge their own destiny,

from becoming a notorious pirate to a celebrated scientist, ensuring a unique story filled with

growth and discovery.

Multifaceted Skill-Based Gameplay:

● Terra Nova 2466 offers a dynamic skill-based gameplay system catering to various play styles,

from service-oriented quests like transport and medical rescues to combat and strategic

battles.

● Players can engage in advanced resource management and crafting, creating everything

from basic necessities to advanced technology, encouraged by a complex economy and a

deep crafting system.

Immersive Environmental Interaction and Adaptive Survival:

● The game features a detailed environmental interaction systemwhere players must adapt

their gear, vehicles, and bases to survive various hazards.

● A comprehensive survival mechanic challenges players with managing health, resources,

and environmental effects like hunger, thirst, and extreme temperatures, emphasizing

strategic planning and resource management for survival in space's vastness.

Advanced Crew and Companion Dynamics:

● Players assemble and lead a diverse crew of AI, droids, humans, and alien companions, each

contributing specialized abilities to enhance spacecraft operations, base functionality, or

production processes.

● The game emphasizes leadership through managing crew harmony and productivity by

addressing their needs and desires, directly affecting mission success and vessel harmony.



Microservice Architecture

This microservice architecture provides a robust, scalable foundation for Terra Nova, supporting its

complex ecosystem and enabling dynamic, immersive player experiences. By leveraging modern

cloud technologies and architectural best practices, the game is positioned to evolve with its

community, maintaining relevance and engagement in the competitive gaming landscape.

Design Principles

● Loose Coupling: Services are designed to minimize dependencies, enabling them to be

updated, deployed, and scaled independently. This flexibility allows for rapid iteration and

deployment cycles, essential in a dynamic gaming environment.

● Domain-Driven Design (DDD): The architecture is organized around the game's domain logic,

with microservices structured to reflect different aspects of the game's world and mechanics.

This approach simplifies the development process by aligning it closely with the game's

functional requirements.

● Database-per-Service Model: Each microservice has its dedicated database, promoting data

encapsulation and independence. This strategy prevents data conflicts and ensures that

services can be modified without impacting others.

Implementation Principles

● Service Isolation: Core functionalities are encapsulated within distinct microservices. This

isolation enhances maintainability and facilitates targeted scaling, addressing specific

performance bottlenecks without affecting the entire system.

● Inter-Service Communication:Microservices interact through APIs or message queues,

ensuring coherent data flow and actions across the game. Event-driven architectures are

employed for reactive programming models, enhancing responsiveness and player

experience.

● Data Management: Centralized services manage cross-cutting data concerns, such as player

profiles and global inventories, ensuring consistency and integrity across the game's

ecosystem.

Communication and Data Consistency

● Asynchronous Communication: Utilizes asynchronous messaging and event-driven models to

minimize direct dependencies between services, improving system resilience and scalability.



● API Gateway: A unified API gateway routes requests to appropriate microservices, simplifying

client interactions and centralizing security measures.

● Data Consistency: Employs eventual consistency for non-critical operations to enhance

performance, alongside transactional mechanisms for critical operations to ensure data

integrity.

Deployment and Scaling

● Containerization and Orchestration: Docker and AWS ECS are used for container

management, streamlining deployment processes and enabling efficient scaling. This

approach facilitates rapid deployment and easy rollback of updates.

● Serverless Architecture: AWS Lambda supports microservices with fluctuating workloads,

offering cost-effective scaling and reducing operational overhead for less predictable aspects

of the game.

Monitoring and Logging

● Centralized Logging: Amazon CloudWatch aggregates logs for comprehensive system

monitoring, facilitating quick identification and resolution of issues across microservices.

● Performance Monitoring: Application Performance Monitoring (APM) tools, such as New Relic

or Datadog, track microservice performance, identifying bottlenecks and optimization

opportunities.

● Analytics and Telemetry Service: Harnesses real-time data streaming with Amazon Kinesis

and data warehousing with Amazon Redshift to analyze player behavior, system performance,

and gameplay mechanics. This data-driven approach informs continuous improvement,

feature development, and player experience optimization.

Enhanced Security Measures

● Advanced Security Mechanisms: Integration of AWSWAF (Web Application Firewall) and

Amazon Cognito ensures robust authentication and authorization. This setup provides a

critical defense against web exploits that could compromise application security or

availability.

● Encryption-at-Rest and In-Transit: Utilizing AWS Key Management Service (KMS) for

encryption ensures that all data, whether stored in Amazon Aurora databases or in transit, is

secure. This approach safeguards sensitive player data against unauthorized access.



Real-time Data Processing and Machine Learning

● Amazon Kinesis: Employed for the real-time processing of in-game events, player actions, and

telemetry, facilitating dynamic adjustments within the game world and enabling

personalized player experiences.

● Amazon SageMaker: Utilized to develop and deploy machine learning models. These models

are designed to predict player behaviors, personalize content dynamically, and finely tune

game difficulty levels in real-time.

Player Experience and Engagement

● Dynamic Content Delivery Network (CDN): Amazon CloudFront is employed to ensure the

rapid delivery of game assets, optimizing for low latency and high-speed transfers across a

global player base, which is essential for a seamless and responsive gameplay experience.

● Game State Streaming: Implements a service for smooth transitions of game states as players

navigate between shards or instances, significantly enhancing the continuity and quality of

the multiplayer experience.

Shard-Based Services

The game architecture supports interactive gameplay across geographically dispersed shards

through:

● Global State Management Service:Maintains global game state consistency, ensuring a

unified world experience.

● Shard Orchestration Service:Manages shard infrastructure, dynamically adjusting resources

to optimize player load distribution.

● Cross-Shard Communication Service: Facilitates seamless data synchronization and player

interaction across shards, ensuring a cohesive game environment.

● Shard-Agnostic Data Service: Provides centralized, low-latency access to essential shared

data, such as player profiles and global leaderboards.

● Player Movement and Instance Management Service:Manages player transitions between

shards and instances, ensuring smooth gameplay experiences.



DevOps and Continuous Integration/Continuous Deployment (CI/CD)

● AWS CodePipeline and CodeBuild: Robust, structured CI/CD practices will be adopted using

AWS CodePipeline and CodeBuild for automated testing, building, and deployment of

microservices. This enables rapid iteration and ensures that new features and fixes are

deployed efficiently and reliably.

Observability and Operational Insights

● Enhanced Observability: Comprehensive observability practices, including the use of AWS

X-Ray for request tracing, allow for in-depth monitoring of system performance and player

interactions. This facilitates rapid identification and resolution of issues, contributing to a

stable and engaging gaming experience.



Microservices
This framework lays the foundation for a scalable, secure, and highly interactive. It combines AWS's

robust cloud infrastructure with best practices in security, real-time data processing, player

engagement, and operational excellence to create an immersive and dynamic gaming environment.

1. Authentication and Authorization Service

2. Player Profile Management Service

3. Inventory Management and Localization

Service

4. Gear Management Service

5. Environmental Interaction Service

6. Production and Supply Chain

Management Service

7. Environmental Scanning Service

8. Vehicle Operations Service

9. Vehicle Management Service

10. Vehicle Salvage and Deconstruction

Service

11. Dedicated Vehicle Combat Service

12. First Person Combat System Service

13. Character Interaction and POV Service

14. Long Distance Travel Service

15. World Navigation and Mapping Service

16. Orbital Entry and Atmospheric Descent

Service

17. Dynamic Background Event Service

18. Environmental Effects Service

19. Crew and Companion Management

Service

20. Economy, Exchange and Transaction

Service

21. Item Physics and Collision Management

Service

22. Computer Core Interaction Service

23. Functional Component Interaction Service

24. Stealth Management Service

25. Rights Management Access Service

26. Character Creation Service

27. Quest Management Service

28. Skill Progression and Management

Service

29. Base Building and Management Service

30. Shard Orchestration Service

31. Cross Shard Communication Service

32. Global State Management Service

33. Player Movement and Instance

Management Service

34. Shard Agnostic Data Service

35. Analytics and Telemetry

36. Social Interaction Service

37. Testing and Optimization

38. NPC Interaction Service

39. Dynamic Content Delivery Service

40. Docking and Traffic Management Service

41. Vehicle Communication and Targeting

Service

42. Network Management and Breach

Services

43. Player AI Assistant Service

44. Planetary Surface Tech Service

45. Animation Management Service

46. Vehicle Damage and Repair Service

47. Dynamic Passenger Manifest Service

48. Faction and Relationship Management

Service

49. Medical and Health Management Service

50. Planetary Time and Environmental Cycle

51. Resource Collection and Farming

Management Service



(1) Authentication and Authorization Service
This service ensures secure and seamless player access to the game world, maintaining integrity and

privacy for player data and interactions. This service is fundamental to managing player identities,

permissions, and access levels across the game's ecosystem, safeguarding against unauthorized

access and fraudulent activities.

Key Features

● User Registration and Login: Incorporate advanced security measures, such as CAPTCHA and

account verification via email or SMS, to protect against bots and unauthorized registrations.

Introduce adaptive authentication mechanisms that adjust security measures based on risk

assessment.

● Token-Based Authentication: Enhance token security by implementing token revocation lists

and refreshing mechanisms to handle token theft or leakage. Explore public-key cryptography

for signing JWTs to increase the security of token validation.

● Third-Party / Social Login: Expand to include more OAuth providers for user convenience and

engagement, considering privacy-focused services to appeal to security-conscious players.

Implement mechanisms to merge accounts created through different providers for a unified

player profile.

● API Security: Deploy advanced rate limiting and API throttling mechanisms to protect against

DDoS attacks and abuse. Use API keys in conjunction with JWTs for fine-grained access control

to different game services.

● Cross-Shard Account Integration: Ensure that player sessions are maintained and

synchronized across shard transitions, implementing strategies to handle session persistence

and data consistency in real-time and across geographical locations.

Key Integrations with Other Microservices

● Dynamic Background Event and Global State Management Services: Ensure seamless player

experience during world events by maintaining consistent authorization across game states

and events.

● Social Interaction Service: Integrate tightly with social features to manage friend lists, guild

memberships, and social permissions, enhancing the social fabric of the game.

● Player Profile and Inventory Management Services: Securely manage access to player

profiles and inventory, implementing fine-grained permissions for item sharing, trading, and

social interactions.

● World Navigation and Mapping Service: Coordinate with navigation services to ensure

players can access location-based content and events securely and without discrepancies.



Technical and Architectural Considerations

● Federation and Single Sign-On (SSO): Implement SSO solutions to allow players to move

seamlessly between different game services and external platforms without multiple logins,

improving user experience and security.

● Distributed Session Management: Use distributed cache systems like Redis for managing

sessions at scale, ensuring quick access to session data and scalability across multiple regions.

● Zero Trust Architecture: Adopt a zero-trust security model, requiring all users, whether inside

or outside the network, to be authenticated, authorized, and continuously validated for

security configuration and posture before being granted or keeping access to applications and

data.

● Compliance and Data Protection: Ensure compliance with international data protection

regulations (e.g., GDPR, CCPA) through robust data handling policies, regular security

assessments, and transparent user data management practices.

By focusing on these areas, the Authentication and Authorization Servicewill provide a secure,

scalable, and player-friendly system for accessing and enjoying the game world, laying the foundation

for a trustworthy and engaging MMO RPG experience.



(2) Player Profile Management Service
This service centralizes and secures all player-related information, ensuring it's current and accessible.

It acts as the backbone for player data, ensuring a seamless, integrated experience across Terra Nova’s

expansive world. This service underpins the player experience by integrating with various game

systems, making essential data like character details, survival stats, inventory, and quests readily

available and up-to-date.

Key Features

● Comprehensive Profile Management: Manages detailed player profiles, including character

information, progression stats, achievements, and customization settings.

● Advanced Data Management: Utilizes Amazon Aurora PostgreSQL for optimized data storage

and quick access, employing efficient indexing with player IDs as primary keys.

● Shard-Agnostic Data Integration:Works with the Shard-Agnostic Data Service for data that

must be consistently accessible across all shards, like global leaderboards or shared

inventories, ensuring low-latency and high consistency.

● Robust API Endpoints:Maintains secure and robust API endpoints for data exchange,

particularly for integrating complex operations like those involving the Orbital Entry and

Atmospheric Descent Service, where player skill and vehicle condition significantly impact

gameplay.

Key Integrations with other Microservices

● Character Creation Service: Captures and updates character creation details—physical

features, backgrounds, and attributes—ensuring changes are reflected in the player's profile.

● Medical and Health Management Service: Incorporates survival stats like health, hunger, and

thirst, allowing players to monitor their condition directly from their profile.

● Inventory and Gear System: Links with Inventory Management for a comprehensive view of

items, resources, and assets. It also interfaces with the Gear Management Service for a detailed

display of equipped items and their stats.

● Quest Management Service: Keeps a record of active, queued, and completed quests,

including progress and rewards.



● Skill Tree System Access: Provides access to the player’s skill tree, showing available paths,

current skills, and upgrade points, coordinating with a Skill Tree Management Service for skill

management.

● World Navigation and Mapping Service: Offers real-time location data and points of interest,

enhancing navigation and situational awareness.

● Vehicle Operations Service: Ensures access to vehicle information, including status and

operational controls, supporting a deeper interaction with vehicles in the game.

Technical and Architectural Considerations

● Microservices Communication: Use API Gateway for secure and efficient communication

between the Player Profile Management Service and other services. Consider adopting an

event-driven architecture with Amazon SNS or SQS for real-time updates and notifications.

● Security and Privacy: Implement robust authentication and authorization mechanisms,

leveraging AWS Cognito and IAM policies to protect player data and ensure that access is

appropriately restricted.

● Data Consistency and Caching: Employ strategies such as eventual consistency for

non-critical data and caching (with Amazon ElastiCache) for frequently accessed information

to enhance performance.

● Scalability and Flexibility: Design the Player Profile Management Service with scalability in

mind, allowing for easy addition of new features or integrations as your game evolves.

By centralizing player information and facilitating deep integrations with other microservices, it

supports a rich, immersive game environment tailored to each player's journey and achievements.



(3) Inventory Management and Localization Service
Provides comprehensive management of player inventories, including real-time tracking of items,

equipment, and resources across the game's universe. This service ensures that inventory interactions

are consistent, efficient, and reflective of player actions and game events, enhancing the overall

gameplay experience.

Key Features

● Real-time Inventory Updates: Dynamically reflects changes in player inventories, including

acquisitions, trades, and usage of items and resources.

● Item Statistics and State Management: Maintains detailed records of item stats, conditions,

and states, allowing for complex interactions and effects on gameplay.

● Inventory Transactions Support: Facilitates inventory transactions such as trades, sales, and

purchases, ensuring accurate and secure exchanges between players or with NPCs.

● Concurrency Control: Implements optimistic locking to manage concurrent transactions,

preventing data conflicts and ensuring inventory integrity.

● Spatial Inventory Management: Tracks items stored across the universe, allowing players to

manage resources and equipment stored in various locations like crates, containers, ships, or

outposts.

● Transaction Output Management:Manages the generation and handling of physical waste

from transactions, emphasizing the game's realism.

● Storage Container Network: Supports item storage in containers across bases, vehicles, and

levels, accessible throughout the game world.

Key Integrations with Other Services

● Rights Management Access Service:Manages ownership, access rights, and permissions,

ensuring secure and authorized item access.

● Cross-Shard Communication Service: Ensures that inventory data and updates are

dynamically updated across shards

● Economy, Exchange and Transaction Service: Integrates with economic transactions to

reflect the physical movement and management of items within the game's economy.

Integrates with economic activities, reflecting inventory changes due to market transactions.



● Production and Supply Chain Management Service: Links crafting processes with inventory

management, updating items based on crafting outcomes.

● Resource Collection and Farming Management Service: Links crafting processes with

inventory management, updating items based on crafting outcomes.

● Environmental Effects Service: Connects inventory use with survival mechanics, reflecting the

consumption and utility of items in survival scenarios and harsh environments

● Gear Management Service: Coordinates the exchange between equipped gear and stored

inventory, enhancing gameplay strategy. Tracks location of owned gear items

● Environmental Scanning and Interaction Services: Enables discovery and interaction with

items in the game environment, dynamically updating inventories.

● Player Profile Management Service: Reflects inventory-related achievements and stats within

player profiles, contributing to personalized gameplay.

● Background Dynamic Event Services: Ensures inventory transactions are integrated within

the game's economy and dynamic events, affecting player inventory in response to market

changes, trades, and in-game events.

● Base Building and Management Service: Facilitates the use of inventory items in personal

and base building

● Vehicle Salvage and Deconstruction Service: Tracks salvaged materials and items,

incorporating them into the inventory system.

● Skill Progression and Management Service: Influences how effectively players can manage

and interact with their physical inventory based on their skills.

● Quest Management Service: Integrates quest rewards and requirements with the inventory

system

● Functional Component Interaction Service:Manages interactions with functional

components that affect the player inventory

● Combat and Vehicle Operation Services: Integrates combat and vehicle operations with

inventory management

● Global State Management Service:Maintains a cohesive view of the global game state across

all shards, supporting unified world management and real-time tracking



● Analytics and Telemetry Service: Provides insights into how players interact with the

inventory system and where items are stored, guiding improvements and balancing.

Technical Implementation and Architectural Considerations

● Database Design: Utilizes Amazon Aurora PostgreSQL to create a relational schema that

efficiently manages relationships between players, items, and item statistics, ensuring quick

access and updates.

● Caching: Implements Amazon ElastiCache to cache frequently accessed inventory items,

reducing load times and improving response rates for inventory queries.

● Event-Driven Updates: Leverages AWS Lambda and Amazon SNS/SQS to provide real-time

updates to inventory states, facilitating responsive and dynamic inventory changes.

● Scalability: Designed with AWS's auto-scaling capabilities to handle fluctuating demand,

ensuring the Inventory Management Service remains responsive under varying load

conditions.

● Security and Access Control: Ensures secure interactions with authentication and proper

access controls, allowing players to access or modify their inventories based on game-defined

permissions.

● Data Consistency: Employs strategies such as distributed transactions or event sourcing to

maintain consistency across inventory and related services, ensuring a coherent game world

experience.

● Ownership and Permissions Metadata: Stores detailed metadata for each item regarding

ownership, permissions, and access controls, safeguarding against unauthorized item access

or manipulation.

By integrating closely with various aspects of the game, the Inventory Management and Localization

Service not only supports the foundational gameplay mechanics but also enhances the player's

engagement and interaction within the game world. This service is instrumental in creating a

cohesive and immersive experience, enabling players to seamlessly manage and utilize their

resources and items throughout their adventure.



(4) Gear Management System
This system comprehensively manages all aspects of player gear, from equipping and unequipping to

managing stats effects and environmental interactions. This includes weapons, armor, accessories,

and specialized equipment like exo-suits, ensuring that gear significantly influences gameplay, player

capabilities, and character appearance.

Key Functionalities

● Gear Equipping and Unequipping: Manages player actions for gear changes, updating player

stats and appearances accordingly and validating gear changes based on player level, skills, or

conditions.

● Gear Stats and Effects: Handles the stats boost, special abilities, and effects of equipped gear,

dynamically adjusting player stats to reflect gear effects in gameplay immediately.

● Integration with Player Profiles and Inventory: Ensures seamless updates to player profiles to

reflect current equipped gear and coordinates with the Inventory Management Service for

item transitions, maintaining consistency and avoiding duplicates.

● Environmental and Contextual Gear Effects: Applies gear effects or restrictions based on the

player's environment, such as weather conditions or specific locations, enhancing the game's

realism and strategic depth.

● Exo-Suit Management: Incorporates advanced functionalities for managing exo-suits,

including EVA jetpack operation, oxygen and battery management, movement controls, and

suit status monitoring, integrating these aspects into the broader gear management

framework.

Key Integrations with Other Microservices

● Inventory Management and Localization Service: Ensures seamless transitions between

stored and equipped gear, supporting dynamic gameplay with quick gear swaps and

inventory management. Visualizes the spatial distribution of gear items across the game

universe, enhancing player immersion by tracking gear location and status in real-time.

● Player Profile Management Service: Reflects changes in player stats and abilities due to

equipped gear in player profiles, offering a comprehensive view of character capabilities and

customization.



● Combat and Stealth Management Services: Adjusts player combat effectiveness and stealth

capabilities based on equipped gear, directly impacting gameplay mechanics like damage

output, defense, and detection rates.

● Environmental Effects Service: Integrates gear with survival mechanics, where gear quality

and type influence player resistance to environmental hazards and survival stats.

● Vehicle Operation and Management Services: Facilitates gear interaction with vehicle repair

and customization, allowing tools and equipment to affect vehicle performance and

maintenance.

● Economy, Exchange, and Transaction Service: Manages gear-related transactions within the

game's economy, from crafting and trading to auctioning, ensuring a dynamic and

player-driven market.

● Quest Management Service: Identifies gear requirements for quests, dynamically adjusting

challenges and rewards based on player gear, enhancing narrative depth and engagement.

● Stealth Management Service:Modulates stealth efficiency based on gear, where certain

outfits or gadgets may enhance or hinder stealth capabilities, offering strategic gameplay

options.

● Rights Management Access Service: Controls access and permissions for gear usage,

ensuring that gear restrictions and rights are enforced, promoting fair gameplay and resource

management.

● Environmental Scanning Service: Leverages gear like exo-suits or specialized scanners to

interact with the environment, revealing resources, hazards, or secrets, enriching exploration

and discovery.

● Character Interaction and POV Service: Reflects gear appearance and effects across different

character viewpoints, ensuring visual and functional consistency in first-person, third-person,

or any other POVs.

● Cross-Shard Communication and Shard-Agnostic Data Service: Ensures gear information

and status are consistent and up-to-date across all game shards, supporting seamless player

experience in a distributed game environment.

Technical and Architectural Considerations



● Microservices Communication: Utilizes RESTful APIs and event-driven mechanisms (AWS

Lambda, SNS, SQS) for robust, real-time communication across services, ensuring gear actions

are promptly reflected across the game.

● Data Consistency and Caching: Employs strategies like caching (via Amazon ElastiCache) for

frequently accessed gear information, aiming to enhance performance and ensure data

consistency.

● Security and Access Management: Secures service operations with AWS IAM roles and

policies, authenticating and authorizing gear transactions and modifications.

● Monitoring and Logging: Implements comprehensive logging of gear transactions and effects

on player stats, using Amazon CloudWatch for monitoring, real-time alerts, and balance

analytics.

The Gear Management System plays a pivotal role in enriching the player experience by deeply

integrating gear functionalities with the game's mechanics, economy, and narrative. By managing a

wide range of gear types, including sophisticated equipment like exo-suits, and ensuring seamless

interaction with other game aspects, this system significantly contributes to the immersive and

strategic depth of Terra Nova.



(5) Environmental Interaction Service
This service manages and facilitates player interactions with objects and elements within the game

world, including the use of consoles in ships, devices in bases, and the handling of lootable items and

gear found in the environment. This service aims to enrich the game's interactivity by enabling

dynamic interactions based on player actions, item states, and player affiliations.

Key Features

● Dynamic World Interactions:Manage interactions with various environmental objects, such

as consoles, switches, and lootable containers, ensuring that player actions have tangible

effects on the game world.

● Loot and Item Discovery: Handle the discovery and looting of items found within the

environment, including gear, resources, and consumables, ensuring that items are

appropriately added to the player's inventory or equipped directly.

● Conditional Access and Use: Implement logic to check player factions, alliances, and

permissions before allowing interaction with certain items or areas, preventing or enabling

actions based on the player's standing with various in-game factions.

● Item Inspection and Interaction: Provide players with the ability to inspect items found in the

environment for information on their use, stats, and requirements, as well as perform actions

like consuming, storing, or equipping directly from the environment.

● Environmental Puzzle and Mechanism Activation: Support the activation of puzzles or

mechanisms within the environment that require specific items or sequences of actions to

unlock new areas, rewards, or lore.

Key Integrations with Other Services

● Inventory Management Service: Coordinates closely to manage the transfer of items from the

environment to the player's inventory or vice versa, including equipping or using items

directly.

● Gear Management System: Interacts with the Gear Management System for scenarios where

players find gear in the environment, determining if items can be equipped based on player

stats or skills.

● Rights Management Access Microservice: Checks player affiliations and permissions against

faction data to control access to faction-specific areas or items. This ensures interactions are

consistent with the player's current relations and game narrative.



● Player Profile Management Service: Updates player profiles with achievements or progress

related to environmental interactions, such as unlocking an ancient artifact or solving a

complex puzzle.

Technical Implementation and Architectural Considerations

● Microservices Communication: Leverages RESTful APIs for synchronous tasks like item

inspection and adopts an event-driven approach using AWS Lambda and Amazon SNS/SQS for

asynchronous updates to inventory and player stats.

● Security and Access Control: Implements robust authentication and authorization checks to

ensure players can only interact with items and elements as allowed by their character's

current state and game rules.

● Data Consistency and Caching: Utilizes Amazon Aurora for relational data storage of

interaction rules and outcomes, and Amazon ElastiCache to speed up retrieval of common

interaction patterns and permissions.

● Scalability and Flexibility: Designed with scalability in mind, allowing for the addition of new

interactive elements and items without significant reworks, using AWS Auto Scaling to

manage resource allocation dynamically.

● Security and Compliance: Ensures that all data transactions, especially those involving item

transfers and faction checks, are secure and comply with data protection standards,

protecting player information and maintaining game integrity.

The Environment Interaction Service significantly deepens the level of immersion and interactivity

within the game world, making every object potentially meaningful and every action consequential.

By seamlessly integrating with other critical services, it ensures a cohesive and dynamic player

experience throughout the game world.



(6) Production and Supply Chain Management Service
To streamline and manage the complex supply chains and production processes within the game,

from rawmaterial collection to the crafting of advanced components and items.

Key Features

● Supply Chain Optimization:Manages the logistics and efficiency of moving resources from

storage to production facilities and into finished goods.

● Production Line Management: Oversees the operation of various crafting stations, including

Fabricators, Refiners, Food Constructors, Chem Stations, and Recyclers, ensuring optimal

production rates and resource usage.

● Inputs/Outputs and Storage Integration: Coordinates with storage solutions to ensure

materials and products are efficiently managed, stored, and accessible according to gameplay

needs and strategies.

Specific Production Line Services

1. Fabricator Management Service: Handles the crafting of subcomponents, base components,

and advanced components, integrating with inventory to pull resources and manage outputs.

2. Refiner Operation Service:Manages the refining process of raw ores into usable materials,

including the creation of alloys and the optimization of resource input to output ratios.

3. Food Constructor Service: Oversees the creation of meals and drinks from raw ingredients,

affecting player health and satisfaction metrics.

4. Chem Station Service: Facilitates chemical reactions and the production of various

chemical-based items, including fuels and medicinal compounds.

5. Recycling Service: Enables the deconstruction of items and components to recover base

materials, promoting resource sustainability and inventory management.

Key Integrations with Other Microservices

● Inventory Management and Localization Service: Ensures raw materials and finished goods

are accurately tracked, stored, and utilized across the game world.

● Environmental Scanning Service: Identifies available resources in the environment for

collection and processing.

● Player AI Assistant Service: Provides automation options for crafting processes, offering

optimizations and efficiency improvements.

● Item Physics and Collision Management Service:Manages the physical interaction of items

within production facilities, ensuring realistic item handling and storage.



● Animation Management Service: Enhances the visual representation of crafting and

production processes, providing immersive feedback on operations.

Technical and Architectural Considerations

● Modular Design: Each production line service is designed as a modular component, allowing

for independent updates, scalability, and integration with new game features.

● Database Design: Use Amazon Aurora PostgreSQL for storing structured data related to

crafting recipes, customization options, and player-created designs. Consider JSONB fields for

flexible schema designs that can accommodate complex item attributes.

● Event-Driven Architecture: Utilizes AWS Lambda and Amazon SNS/SQS for real-time updates

on supply chain events, production statuses, and inventory changes.

● Data Management: Employs Amazon Aurora and DynamoDB for managing detailed records

of production processes, supply chain logistics, and inventory statuses, ensuring data

consistency and quick access.

● API Integration: Develops RESTful APIs for seamless communication between production

services and other game components, facilitating complex crafting and supply chain

interactions.

● Scalability and Performance: Designed with AWS Auto Scaling and Elastic Load Balancing to

dynamically adjust resources based on demand, ensuring efficient operation under varying

loads.

● User Interface and Experience: Collaborate closely with the game’s UI/UX team to design

intuitive interfaces for crafting and customization, ensuring a smooth and enjoyable player

experience.

Introducing a dedicated Production and Supply Chain Management Service, creates a more

engaging and strategic layer to gameplay. Players can delve into the intricacies of resource

management, production optimization, and technological advancement, adding depth and realism

to the crafting and economic aspects of the game.



(7) Environmental Scanning Service
Facilitates the dynamic and detailed scanning of the game environment, enabling players to discover

entities, resources, and hazards, with scan results tailored to their skill levels and tools.

Key Features

● Signal and Entity Detection: Allows for the comprehensive scanning of the game world,

detecting NPCs, players, resources, and environmental hazards within a specific range,

adjusted for the player's equipment and skills.

● Data Filtering Based on Skill Level: Tailors the detail and quantity of information provided by

scans, enriching the data for players with higher scanning proficiencies.

● Faction and Ownership Identification: Identifies the allegiance and ownership of detected

entities, integrating with player and faction databases for accurate information dissemination.

● Real-Time Processing: Guarantees immediate feedback from scanning actions to maintain

gameplay fluidity and immersion.

● Enhanced Detection for Stealth and Combat: Provides critical data for combat engagements

and stealth operations, offering tactical advantages based on scanning outcomes.

Key Integrations with Other Microservices

● Player Profile Management Service: To refine scanning results based on player skills,

achievements, and equipment.

● Inventory and Gear Management Services: Identifies and details items discovered during

environmental scans, updating inventory systems where applicable.

● World Navigation and Mapping Service: Utilizes geographic data to contextualize scans,

enhancing the relevance and accuracy of detected entities relative to the player’s location.

● Dedicated Vehicle Combat and Management Services: Enables targeted scanning

functionalities for combat situations, providing detailed enemy data for strategic decisions.

● Environmental Effects Service: Assists in planetary habitability assessments, contributing to

survival strategy planning.

● Stealth Management Service: Facilitates stealth operations by detecting nearby threats or

targets, enhancing stealth gameplay mechanics.

● Computer Core and Functional Component Interaction Services: Identifies and interacts with

technological elements within the environment, enabling hacking, sabotage, or resource

collection activities.

● Economy, Exchange, and Transaction Service: Integrates scanning results with economic

activities, such as resource gathering or item discovery.



● Cross-Shard Communication and Shard-Agnostic Data Service: Ensures consistent and

accurate scanning results across all game shards, maintaining data integrity and player

experience continuity.

Technical and Architectural Considerations

● Scalable Data Storage and Processing: Utilizes AWS technologies like DynamoDB for NoSQL

data storage and Lambda for serverless, event-driven processing, ensuring scalability and

efficiency.

● Advanced Data Caching: Implements caching mechanisms to speed up frequent scan

queries, reducing latency and improving player experience.

● Real-Time Data Streaming: Leverages Amazon Kinesis for handling real-time data streams

from environmental scans, allowing for immediate analysis and feedback.

● Secure API Communication: Uses Amazon API Gateway to manage secure and scalable API

calls between the scanning service and other game microservices, ensuring data privacy and

security.

● Robust Data Encryption: Ensures all transmitted and stored data is encrypted using AWS

KMS, protecting player information and scan results.

● Comprehensive Monitoring and Analytics: Integrates with Amazon CloudWatch for

monitoring service performance, logging scan activities, and tracking usage patterns for

continuous optimization.

This Environmental Scanning Service is critical for enhancing exploration, combat, and survival

elements of the game, providing players with a deep and interactive toolset for engaging with the

game world.



(8) Vehicle Operation Service
This microservice is designed to manage the real-time operational dynamics of vehicles within the

game, encompassing direct player interactions such as handling, navigation, and system

management. This service ensures that vehicle operation is immersive, responsive, and intricately tied

to the game’s physics and player skill levels.

Key Features

● Operational Controls:Manages detailed vehicle controls including startup, shutdown, takeoff,

landing, and in-flight maneuvers, alongside emergency procedures to enhance realism and

player engagement.

● Vehicle Status and Health Monitoring: Provides real-time feedback on vehicle condition,

tracking damage, wear and tear, and the need for repairs, alongside managing fuel levels and

power consumption.

● Skill-Based Operations: Integrates pilot or driver skills into vehicle operation, affecting

performance, handling, and the success of complex maneuvers or emergency responses.

● Component Management:Monitors the state and functionality of vehicle components,

offering a detailed system for maintenance, upgrades, and performance optimization.

Key Integrations with Other Microservices

● Skill Management and Progression Service: Syncs with skill levels and progression metrics to

adjust vehicle operation capabilities and unlock new functionalities based on player

achievements.

● Analytics and Telemetry Service: Utilizes operational data for gameplay analytics, enhancing

vehicle design, and balancing, while also providing feedback for player improvement.

● Inventory Management Service: Coordinates with inventory to manage onboard equipment,

spare parts, and consumables, affecting vehicle operation and maintenance.

● Long Distance Travel Service: Interfaces with systems managing FTL travel and other

long-distance journeys, ensuring seamless transitions between travel modes.

● Orbital Entry and Atmospheric Descent Service: Collaborates to manage vehicles during

critical phases of planetary exploration, integrating atmospheric conditions into vehicle

performance metrics.

● World Navigation and Mapping Service: Utilizes global positioning and mapping data to

support navigation, offering players dynamic routing and exploration tools.

● Dedicated Vehicle Combat Service: Ensures vehicle operation is tightly integrated with

combat systems, allowing for real-time control adjustments and tactical responses during

engagements.



● Environmental Effects Service: Interacts with environmental survival challenges, where

vehicle integrity can affect player safety and mission success.

● Environmental Scanning Service: Provides data on nearby points of interest, resources, or

hazards, influencing navigation and operational decisions.

● Vehicle Management Service: Links to broader vehicle lifecycle management, including

customization, trading, and logistical planning.

● Vehicle Salvage and Deconstruction Service: Coordinates with salvage operations, potentially

affecting available resources for repairs or upgrades.

Technical and Architectural Considerations

● Microservices Communication: Implements robust API gateways and event-driven

architecture using AWS services like Lambda, SNS, and SQS to facilitate real-time, efficient

communication between services.

● Data Handling and Storage: Leverages cloud databases such as Amazon Aurora for relational

data storage and Amazon DynamoDB for high-performance, low-latency operations critical for

real-time vehicle status updates.

● Scalability and Load Balancing: Utilizes AWS Auto Scaling and Elastic Load Balancing to

dynamically adjust resources, ensuring the service can handle peak loads, especially during

high player engagement periods.

● Security and Compliance: Adopts AWS IAM roles and policies for secure access control,

alongside encryption for data in transit and at rest, ensuring player data and operational

integrity are maintained.

● Real-Time Processing: Deploys AWS Lambda for scalable, event-driven processing capabilities,

crucial for handling real-time vehicle operation data and player inputs.

● Monitoring and Logging: Employs Amazon CloudWatch for comprehensive monitoring,

allowing for real-time tracking of service health, performance metrics, and operational logging

for debugging and optimization.

The Vehicle Operation Service is foundational to delivering a deeply immersive and interactive vehicle

experience in the MMO RPG, enabling players to engage with the game world through nuanced,

skill-based vehicle operation and management.



(9) Vehicle Management Service
This microservice acts as the strategic backbone for player interaction with vehicles beyond the direct

operational level. It encompasses the lifecycle management of vehicles, including acquisition,

customization, fleet management, and mission preparation, thereby enhancing the depth of vehicle

ownership and usage within the game.

Key Features

● Acquisition and Disposal: Streamlines processes for players to buy, sell, and trade vehicles,

integrating market dynamics and player-to-player transactions.

● Customization and Upgrades: Provides comprehensive tools for players to modify vehicles,

affecting aesthetics, performance, and functionality, reflecting these changes in real-time

within the game world.

● Fleet Management: Offers a user-friendly interface for players to oversee their collection of

vehicles, including location tracking through integration with the Inventory Management and

Localization Service.

● Vehicle Inspector: Enables a detailed preview functionality for vehicles, allowing players to

make informed decisions before purchases or customizations.

● Pre-Flight Preparation:Manages logistical aspects of vehicle readiness, including crew

assignments and adjustments for environmental conditions, ensuring vehicles are

mission-ready.

● Strategic Vehicle Management: Facilitates decision-making regarding vehicle upgrades,

downgrades, or deconstruction, supported by technician shops or shipyards within the game.

Key Integrations with Other Microservices

● Analytics and Telemetry Service: Gathers data on vehicle usage, customization trends, and

player preferences to inform future updates and balance adjustments.

● World Navigation and Mapping Service: Connects players with nearby facilities for vehicle

services based on geographic location, enhancing the game's immersion and realism.

● Environmental Interaction Service:Manages vehicle interactions with different

environmental conditions, adjusting vehicle performance and accessibility accordingly.

● Skill Progression and Management Service: Ties vehicle functionalities and availability to

player skill levels, influencing the effectiveness and value of vehicles.

● Economic and Transaction System: Integrates with in-game economic systems for financial

transactions related to vehicles, impacting the broader game economy.

● Inventory Management Service: Ensures seamless management of parts and customizations

applied to vehicles, reflecting inventory changes accurately.



● Vehicle Salvage and Deconstruction Service: Reflects the condition and history of vehicles

that have undergone salvage or deconstruction processes, affecting their value and

functionality.

Technical and Architectural Considerations

● Microservices Communication: Utilizes RESTful APIs and event-driven architecture (using

AWS Lambda, SNS, or SQS) for efficient, real-time communication between this service and

others within the game's ecosystem.

● Data Management: Employs a combination of Amazon Aurora for relational data storage of

vehicle records and Amazon DynamoDB for high-performance, scalable management of fleet

data and customization options.

● Dynamic Content Delivery: Leverages Amazon CloudFront to rapidly deliver updates and new

content related to vehicles, ensuring a seamless player experience.

● Security and Compliance: Implements AWS IAM for access control and encryption methods

for data security, safeguarding player transactions and vehicle data against unauthorized

access.

● Scalability and Reliability: Adopts AWS Auto Scaling and Elastic Load Balancing to manage

load effectively, ensuring the service remains responsive even during peak usage times.

● User Interface and Experience: Designs the service with a focus on user-friendly interfaces for

fleet management and customization, integrating client-side rendering technologies for a

smooth, interactive experience.

By establishing the Vehicle Management Service as a separate entity, the game offers players a

nuanced and comprehensive system for vehicle interaction, significantly contributing to the depth of

the gameplay experience. This service not only streamlines the management of vehicles but also

enriches the strategic elements involved in vehicle ownership and customization.



(10) Vehicle Salvage and Deconstruction Service
This service is dedicated to the salvage and deconstruction aspects of vehicle gameplay, allowing

players to dismantle vehicles to recover valuable resources. It emphasizes the recycling and

repurposing of materials, contributing to the game's economy and providing a unique gameplay

experience focused on resource recovery.

Key Features

● Salvage Operations: Facilitates the identification, scanning, and dismantling of vehicles, using

tools like lasers, tractor beams, or salvage claws, with operations influenced by the player's skill

and equipment quality.

● Resource Recovery:Manages the processing and recovery of items from salvaged vehicles for

resale, reuse in crafting, or vehicle repairs and upgrades.

● Economic Impact: Directly influences the game's economy by injecting materials and

components into the market, adjusting supply and demand dynamics.

● Skill and Equipment Dependency: Ties the success rate and efficiency of salvage operations

to player skills and the technological level of used equipment.

Key Integrations with Other Microservices

● Environmental Scanning Service: Enables the detailed scanning of vehicles to assess their

condition and eligibility for salvage based on criteria like abandonment or damage level.

● Vehicle Operation Service: Provides information on a vehicle's operational status and

facilitates the use of salvage tools with varying intensities and effects.

● World Navigation and Mapping Service: Updates the global map and vehicle records

post-salvage, reflecting changes in vehicle status and ownership.

● Skill Progression and Management Service: Rewards players with skill advancements in

salvage operations, enhancing their efficiency and success rates over time.

● Analytics and Telemetry Service: Collects data on salvage activities, aiding in the balancing of

resource availability and the tuning of salvage mechanics.

● Inventory Management and Localization Service:Manages the placement of salvaged items

into the player's immediate environment, requiring physical collection and inventory

management.

● Inventory Management System: Supports the storage and organization of reclaimed

materials, integrating with players’ inventory to reflect new acquisitions.

● Environmental Interaction Service: Facilitates interaction with vehicles in the game world

that are candidates for salvage, enhancing immersion and player engagement.



● Economic and Transaction System: Tracks the conversion of salvaged vehicles into base

materials, documenting the transaction and adjusting the game's economic model

accordingly.

Technical and Architectural Considerations

● Microservices Communication: Implements robust APIs and event-driven architecture to

ensure seamless interaction between the Salvage Service and other game systems, utilizing

AWS services like Lambda, SNS, and SQS for efficient, scalable operations.

● Real-Time Data Processing: Uses AWS Lambda for handling the complex calculations and

real-time updates required during salvage operations, ensuring a responsive player

experience.

● Data Storage and Management: Leverages Amazon DynamoDB for its high-performance,

scalable storage of salvage operation data, and Amazon Aurora for relational data storage

needs, such as tracking player progress and equipment stats.

● Security and Compliance: Ensures secure data handling and compliance with privacy

regulations, using AWS IAM for access control and encryption services for data protection.

● Scalability and Performance: Employs AWS Auto Scaling and Elastic Load Balancing to

manage load effectively, particularly during peak gameplay periods when salvage operations

may be high.

● User Interface and Feedback: Develops intuitive UI/UX designs for salvage operations,

providing clear feedback and instructions to players, enhancing the overall engagement and

satisfaction with the salvage process.

The Vehicle Salvage and Deconstruction Service enriches Terra Nova’s ecosystem by adding depth to

vehicle management, encouraging exploration and interaction with the game world, and

contributing to a dynamic economy. This service not only offers players a rewarding gameplay loop

but also integrates closely with the game’s broader systems to maintain a cohesive and immersive

experience.



(11) Dedicated Vehicle Combat System
This service manages the intricacies of vehicle-based combat within the game, ensuring a dynamic,

balanced, and immersive combat experience. This service is designed to handle a diverse array of

vehicles, each with unique characteristics, facilitating engaging and strategic combat encounters.

Key Features

● Radar Targeting and Switching: Facilitates targeting mechanisms, including radar lock for

communication or engagement and target lock for weapon systems, with functionalities to

switch targets and access vehicle information such as occupants, damage state, and

ownership.

● Vehicle Attributes and Mechanics:Manages a comprehensive database of vehicles

characterized by distinct attributes (speed, armor, weapon types, maneuverability) that

influence combat dynamics, employing physics-based simulations for realistic movement and

damage.

● Combat System Integration: Handles special vehicle engagement scenarios like chase

sequences, aerial dogfights, and aquatic combat, ensuring a seamless extension of the game’s

combat mechanics to vehicle-based engagements.

● Player-Vehicle Interaction: Oversees player interactions with vehicles, including entry/exit

mechanics, vehicle commandeering, and combat-related customizations.

● Environmental Impact: Accounts for environmental factors—weather conditions, terrain types,

and underwater effects—on vehicle performance in combat scenarios.

● Remote Turret Access: Allows players to control vehicle turrets remotely, adding strategic

depth to combat scenarios.

● Specialty Weapon Enablement:Manages the activation and use of specialized weapons like

EMPs, torpedoes, and FTL ensnarement devices, influencing tactical choices.

Technical and Architectural Considerations

● Microservice Framework: Adopts Spring Boot for its flexibility and efficiency in developing

and deploying service components, with RESTful APIs for seamless inter-service

communication.

● Database and Storage: Employs Amazon Aurora for structured data on combat metrics and

vehicle attributes, alongside Amazon S3 for extensive assets like 3D models and animations.



● Real-Time Processing: Implements AWS Lambda for dynamic and scalable processing of

combat events, ensuring immediate feedback and updates during combat scenarios.

● Scalability and Load Management: Leverages AWS Auto Scaling to dynamically allocate

resources, optimizing service performance during intense combat periods and ensuring a

smooth player experience.

● Security and Data Protection: Utilizes AWS API Gateway and Cognito for robust

authentication and authorization protocols, alongside encryption practices for data integrity

and compliance.

Benefits

● Focused Development: Enables specialized attention to vehicle combat mechanics,

simplifying iteration and enhancement of combat features.

● Enhanced Player Experience: Elevates the combat experience with detailed mechanics,

varied combat scenarios, and strategic depth, fostering player engagement and satisfaction.

● Seamless Integration: Assures smooth interoperability with other game services, enhancing

the game’s architectural modularity and facilitating comprehensive gameplay experiences.

The Dedicated Vehicle Combat Service significantly contributes to crafting a nuanced and engaging

combat environment, where strategic decisions, vehicle mastery, and environmental awareness play

pivotal roles in defining combat outcomes, aligning with the overarching vision for immersive and

complex gameplay within Terra Nova.



(12) First Person Combat System
To provide a comprehensive and dynamic system for managing various forms of combat within the

game, including first-person and melee combat, ensuring fair play, realism, and strategic depth across

all player interactions.

Key Features

● First-Person and Melee Combat Mechanics:Manages detailed combat mechanics for

first-person shooter (FPS) and melee engagements, including hit detection, damage

calculation, and defensive maneuvers.

● Use of Throwables and Hand Weapons: Implements systems for the use and effects of

throwables (e.g., grenades, mines) and hand weapons (e.g., swords, blasters), encompassing

trajectory physics, area effects, and inventory management for these items.

● Fixed Weapons on Bases (Environmental Interaction): Oversees the operation and use of

fixed defensive and offensive weapons integrated within player bases or specific

environmental locations, including turret controls, damage output, and interaction protocols.

● Dynamic Combat Scenarios: Supports various combat scenarios, adapting to player actions,

environmental conditions, and strategic decisions, enhancing the depth and variability of

combat encounters.

● Player Skill and Progression: Integrates with the Skill Progression and Management Service to

reflect player skill levels in combat effectiveness, influencing accuracy, damage, and the use of

advanced tactics.

● Realistic Combat Physics and Collisions: Incorporates advanced physics for realistic combat

interactions, including shockwave effects from explosions and detailed collision responses to

injuries.

● Detailed Combat Animations: Provides a rich library of combat animations for handling

handheld weapons, including actions like reloading, inspecting, storage, and discarding.

● Stealth-Based Combat: Integrates stealth mechanics to offer strategic advantages in combat,

allowing players to engage enemies with surprise tactics.

● Hacking in Combat Scenarios: Enables players to use hacking as a strategic element in

combat, affecting enemy systems or gaining tactical information.



● Dynamic Health Management: Requires players to actively manage their health during

combat, with systems in place for both proactive and reactive health state adjustments.

Key Integrations with Other Microservices

● Medical and Health Management Service:Manages the impact of combat on the player's

health, including damage received and health regeneration strategies, ensuring a seamless

integration of combat actions with the player’s survival status.

● Stealth Management Service: Seamlessly blends stealth and combat, allowing players to use

cover, shadows, and silent takedowns for a strategic edge, enhancing gameplay depth and

offering diverse combat approaches.

● Computer Core Interaction Service: Facilitates hacking actions within combat scenarios,

allowing players to breach enemy defenses, disable weapons, or gather critical intel, adding a

layer of strategy to engagements.

● Item Physics and Collision Management Service: Ensures realistic interactions between

players, weapons, and the environment, including detailed physics for weapon recoil,

ammunition trajectories, and environmental destruction effects, enriching the combat

experience with physical authenticity.

● Character Interaction and POV Service: Ensures that physics, gear and animations all render

cleanly in the various POVs to ensure consistency across POVs

● Animation Management Service:Manages detailed animations for combat movements,

weapon handling, and interaction with the environment, ensuring fluid and responsive visual

feedback for player actions.

● Quest Management Service: Tracks combat-related achievements and progress within quests

and missions, integrating combat outcomes with overall game progression and narrative

elements.

● Inventory Management Service: For managing players' access to weapons, throwables, and

ammunition, ensuring inventory items are accurately reflected in combat capabilities.

● Environment Interaction Service: To handle interactions with fixed weapons and other

combat-relevant environmental features, ensuring seamless engagement within the game

world.



● Player Profile Management Service: Integrates player skill levels, combat stats, and

achievements, affecting combat dynamics and personal progression.

● Dedicated Vehicle Management Service: Coordinates for scenarios involving vehicle-based

combat, ensuring compatibility and balance between personal and vehicle combat

mechanics.

● World Navigation and Mapping Service: Utilizes environmental data to influence combat

strategies and outcomes, incorporating terrain, weather, and location-specific challenges into

combat scenarios.

● Testing and Optimization: Utilizes data from combat engagements to continuously refine and

balance combat mechanics, ensuring fair and engaging player experiences across all levels of

play.

Technical and Architectural Considerations

● Real-Time Processing and Latency Optimization: Implements efficient, low-latency

processing for combat actions to ensure real-time responsiveness, crucial for FPS and melee

combat scenarios.

● Scalable Architecture: Designs the service with scalability in mind, using technologies like

AWS Lambda for event-driven actions and Amazon ECS or EKS for container management,

accommodating high volumes of simultaneous combat interactions.

● Security and Fair Play Monitoring: Incorporates robust security measures and cheat detection

mechanisms to maintain fair play, using AWSWAF for protecting endpoints and analyzing

player behavior for irregularities.

● Data Analytics and Feedback Loops: Employs data analytics for monitoring combat

engagement, player feedback, and balance issues, utilizing Amazon CloudWatch and custom

analytics pipelines to refine and adjust combat mechanics.

● Advanced Physics Engine Integration: Leverages sophisticated physics engines to simulate

realistic combat dynamics, ensuring that all actions and reactions are grounded in real-world

physics principles.

● High-Performance Animation Systems: Implements high-fidelity animation systems capable

of rendering complex combat animations smoothly, enhancing visual immersion and player

feedback.



● Real-Time Health State Management: Develops robust systems for tracking and updating

player health in real-time, integrating with the Medical and Health Management Service for a

comprehensive approach to health and damage.

● Secure Inter-Service Communication: Ensures secure and efficient communication between

the combat system and other microservices, using encrypted channels and optimized

protocols for data exchange.

● Scalable Architecture for High Player Density: Designs the combat system to scale

dynamically, accommodating high-density player areas and large-scale engagements without

compromising performance or responsiveness.

● Continuous Testing and Feedback Loop: Incorporates automated testing frameworks and

player feedback mechanisms to iterate and improve combat mechanics, maintaining a

balanced and enjoyable combat experience for all players.

The First Person Combat System Service thus acts as the backbone of the combat experience Terra

Nova, integrating closely with other microservices to deliver a rich, immersive, and balanced combat

system that caters to a wide range of combat styles and player preferences.



(13) Character Interaction and POV Service
This service centralizes the management of character movements, posture changes, POV switches,

and interactive dynamics with the game environment and interfaces, ensuring a seamless and

immersive player experience.

Key Features

● Character Posture Management: Handles different character postures (standing, crouching,

prone) and movements (jumping, pushing, pulling, grabbing) with corresponding effects on

gameplay and interaction.

● POV Switching and Camera Controls: Facilitates smooth transitions between first-person,

third-person, and over-the-shoulder views, adapting camera controls and interaction

capabilities accordingly.

● POV-Based Vehicle and Environmental Interaction:Manages how characters interact with

vehicles and environmental elements based on their current POV, affecting accessibility,

visibility, and interaction depth.

● Environmental Effects on POV: Integrates environmental factors (weather, lighting,

obstructions) that affect POV visibility and character interaction, enhancing realism.

● HUD and Interface Management: Dynamically updates the HUD and other interface elements

based on character state, installed cybernetics, and in-game hardware, providing contextual

information and feedback to the player.

Key Integrations with Other Microservices

● Dedicated Vehicle Management Service: For nuanced interactions with vehicles, ensuring

that POV and character posture appropriately influence vehicle control and feedback.

● Environment Interaction Service: To manage how different POVs and character postures

affect interaction with environmental elements and objects.

● Player Profile Management Service: Integrates character progression, cybernetics, and

equipment data to adjust HUD displays and interaction capabilities based on player

achievements and inventory.

● Combat System Service: Ensures that posture and POV adjustments are reflected in combat

mechanics, affecting visibility, aiming, and exposure to threats.

Technical and Architectural Considerations



● Flexible Input Handling: Develops a system for efficiently processing various input types for

movement, posture changes, and POV switching, ensuring low latency and high

responsiveness.

● Dynamic UI/UX Rendering: Implements mechanisms for dynamically adjusting UI elements

and HUD based on character state and POV, possibly using client-side rendering techniques

for flexibility.

● Scalable Event Processing: Utilizes event-driven architectures, such as AWS Lambda and

Amazon SNS/SQS, for scalable processing of character interaction events and POV switches.

● Data Storage and Caching: Employs Amazon Aurora for storing character states and

preferences, with Amazon ElastiCache to quickly retrieve frequently accessed data like HUD

configurations and character presets.

● Security and Data Integrity: Ensures secure communication between services, particularly

when handling sensitive player data related to character customization and cybernetics, using

AWS IAM for access control.

Creating a Character Interaction and POV Service not only segregates complex character control

mechanics from other game functionalities, enhancing modularity and maintainability but also

provides a focused area for optimizing player interaction and immersion. This service would play a

pivotal role in enriching the player experience through nuanced control and interaction capabilities,

directly contributing to the game's depth and engagement.



(14) Long Distance Travel Service
This microservice manages and facilitates rapid player movement across the expansive game

universe, incorporating advanced travel mechanisms like FTL (Faster Than Light) drives, teleportation,

and fast travel points. This service aims to enhance game immersion and balance by enabling players

to traverse vast distances efficiently while integrating seamlessly with the game's lore and mechanics.

Key Features

● FTL Drive Operation: Coordinates the activation and operation of FTL drives in vehicles,

including the spool-up process and fuel consumption based on travel distance.

● Travel Point Management: Manages a network of fixed travel points or routes, enabling

players to access fast travel options and teleportation nodes across the game world.

● Player Movement Optimization: Optimizes the calculation and representation of player

movement during long-distance travel, ensuring a smooth transition between locations.

● Dynamic Travel Requests: Handles dynamic requests for long-distance travel, managing

system cooldowns, resource consumption, and travel eligibility based on player and vehicle

status.

Key Integrations with Other Microservices

● Vehicle Operation Service: Collaborates to manage vehicle states pre and post-FTL travel,

including the deactivation of non-essential components and travel initiation.

● Dedicated Vehicle Management Service: Adjusts vehicle specifications and FTL fuel levels

according to the distance traveled, with modifications based on pilot skill affecting travel

efficiency.

● World Navigation and Mapping Service: Ensures accurate player positioning and world

navigation updates post-travel, maintaining spatial data consistency.

● Skill Progression and Management Service: Updates pilot skills related to long-distance travel

proficiency, rewarding players for successful FTL navigation.

● Inventory Management and Localization Service: Recalculates the relative distances to items

in the player's inventory across the game world, ensuring inventory integrity post-travel.

Technical and Architectural Considerations

● Travel Point Management: Utilizes databases like Amazon DynamoDB for managing travel

points, optimizing for rapid access and updates to travel routes and node information.



● Dynamic Travel Requests: Implements a queuing system with Amazon SQS for efficiently

processing travel requests, including resource calculations and cooldown management.

● Integration with World Navigation: Coordinates closely with the World Navigation and

Mapping Service to update global player locations seamlessly, ensuring no discrepancies in

world spatial data.

● Player State Synchronization:Maintains synchronization of player states before and after

travel, coordinating with Player Profile Management to reflect changes in location, inventory,

and status effects accurately.

● Travel Nodes Storage: Leverages Amazon Aurora for storing complex travel point data and

connectivity, possibly using graph database features for efficient pathfinding and travel

planning.

● Rate Limiting and Cooldown Management: Implements rate limiting to control travel

frequency, preventing system abuse and ensuring fair access to travel mechanisms for all

players.

● Client-Side Feedback: Ensures immediate, intuitive feedback on travel actions for players

through client-side interfaces, with robust server-side validation to maintain game integrity.

By providing a dedicated Long-Distance Travel Service, the game not only enriches the player's

exploration experience but also integrates crucial aspects of vehicle operation, skill progression, and

world navigation into a cohesive system. This service underscores the game's commitment to

delivering a seamless, immersive, and balanced gameplay experience across its vast universe.



(15) World Navigation and Mapping Service
This microservice empowers players with comprehensive, interactive maps for seamless navigation

across the game's expansive universe. It offers real-time updates on points of interest, territory

control, environmental changes, and supports advanced navigation needs like astro-cartography,

enhancing exploration and strategic planning.

Key Features

● Astro-cartography: Enables players to map and navigate vast distances, providing tools for

plotting courses across different scales – local, regional, planetary, and galactic.

● Dynamic Geospatial Coordinates: Generates precise geospatial coordinates to facilitate player

discovery and interactions within the game world.

● Real-time World Map Updates: Offers up-to-the-minute updates on world maps, reflecting

changes in territory control, environmental conditions, and discoverable locations.

● Advanced Pathfinding: Employs sophisticated algorithms to optimize NPC and player

movement, ensuring efficient travel and exploration.

● Interactive Map Layers: Layers dynamic content such as weather patterns, player territories,

and event locations over static maps, offering a rich, interactive navigation experience.

Key Integrations with Other Microservices

● Analytics and Telemetry Service: Utilizes player location data to refine map details and

download relevant map assets, enhancing player navigation experiences.

● Environmental Effects Service: Coordinates to reflect real-time environmental conditions on

maps, aiding in survival strategy and planning.

● Long Distance Travel Service: Interacts during FTL or other long-distance travel to accurately

update destinations and travel routes on player maps.

● Base Building and Management Service: Allows players to mark, manage, and navigate to

their settlements, integrating base locations into the broader world map.

● Dynamic Event Microservice and Background Dynamic Event Service: Updates the map

with information on evolving world events and political changes, keeping players informed of

opportunities and threats.



Technical and Architectural Considerations

● Geospatial Data Handling: Leverages Amazon Aurora PostgreSQL for its spatial data features,

enabling storage and efficient querying of detailed geospatial information for dynamic

mapping.

● Dynamic Content Layering: Implements a system for adding dynamic content overlays to

static maps, using client-side technologies like WebGL for rendering interactive map features.

● User-Generated Content Integration: Facilitates player contributions to the map, such as

custom waypoints or annotations, with secure storage and accessibility across gaming

sessions.

● Real-Time Updates Delivery: Employs RESTful APIs and WebSockets to provide real-time map

updates, ensuring that players have access to the latest navigational data.

● Data Storage Strategy: Combines Amazon Aurora for relational data storage with Amazon

DynamoDB for managing dynamic points of interest and player-generated content,

optimizing for access speed and scalability.

● Pathfinding Algorithms: Integrates advanced pathfinding algorithms (e.g., A* or Dijkstra’s) for

navigation and movement, enhancing efficiency and player engagement.

● Client-Side Map Rendering: Utilizes WebGL or similar technologies for dynamic map

rendering based on player location and exploration, ensuring a smooth and immersive user

experience.

By centralizing navigation and mapping functionalities within theWorld Navigation and Mapping

Service, the game offers a seamless, immersive exploration experience, encouraging players to

engage deeply with the game's universe. This service not only enhances player immersion but also

supports strategic gameplay through detailed environmental awareness and strategic planning tools.



(16) Orbital Entry and Atmospheric Descent Service
This service specializes in managing the intricate phases of space-to-planet travel, specifically

focusing on orbital entry and atmospheric descent. It aims to simulate realistic interactions with

planetary atmospheres, considering various environmental and technical factors to enhance

immersion and gameplay complexity.

Key Features

● Orbital Entry Simulation:Models the process of spacecraft entering a planet's atmosphere,

taking into account planetary characteristics such as gravity, atmospheric composition,

temperature, and weather conditions, alongside spacecraft specifications like size, shield

strength, and hull integrity.

● Descent Trajectory Calculation: Computes optimal descent paths and identifies potential

hazards, providing players with navigational challenges and choices based on current

planetary conditions and spacecraft capabilities.

● Ship Damage Assessment: Dynamically evaluates potential damage to the spacecraft from

environmental factors, descent decisions made by the player, and unforeseen circumstances,

adjusting the ship's status in real-time.

● Pilot Skill Integration: Incorporates the pilot's skills and experience into the simulation,

affecting the success rate of orbital entry maneuvers and the efficiency of damage mitigation

strategies during descent.

Key Integrations with Other Microservices

● Vehicle Operation Service: Coordinates to manage the functional state of spacecraft systems

during entry and descent phases.

● Skill Progression and Management Service: Factors in the pilot's skill level to influence the

outcomes of navigational challenges and descent maneuvers.

● Dedicated Vehicle Management Service: Updates and tracks changes to the spacecraft's

condition, including wear and damage assessments post-descent.

● World Navigation and Mapping Service: Retrieves detailed planetary data necessary for

simulating entry and descent conditions, ensuring each planet presents unique challenges.

● Analytics and Telemetry Service: Collects data on player interactions with the service for

continuous improvement and to tailor challenges to player preferences and skill levels.

● Environmental Effects Service: Integrates environmental survival factors affecting both the

pilot and spacecraft, such as extreme temperatures or toxic atmospheres, into the descent

simulation.

Technical and Architectural Considerations



● Real-Time Processing and Scalability: Utilizes AWS Lambda for scalable, event-driven

processing of orbital entries and descents, managing numerous concurrent player interactions

efficiently.

● Data Management: Employs Amazon DynamoDB for fast data storage, effectively tracking

spacecraft states and environmental conditions with real-time updates.

● Robust API Communication: Leverages Amazon API Gateway for secure, reliable

communication between this service and other game systems, facilitating data exchange and

service integration.

● Event-Driven Notifications: Implements Amazon SNS or SQS for broadcasting relevant

outcomes to other services, such as inventory updates for cargo damage or experience

adjustments for pilots.

● Load Management: Incorporates AWS Elastic Load Balancing to distribute request loads,

ensuring high availability and performance during peak player activity periods.

● Data Caching: Applies caching strategies for frequently accessed data, like planetary

characteristics, to enhance performance and reduce latency in response times.

Best Practices and Security

● Modular Service Design: Adopts a modular approach with clearly defined interfaces, allowing

for independent scaling and updates, minimizing impact on the broader game infrastructure.

● Continuous Monitoring: Uses AWS CloudWatch for monitoring service performance,

operational health, and to facilitate rapid issue identification and resolution.

● Data Security and Compliance: Ensures all data transmissions are encrypted and adhere to

industry-standard privacy regulations, protecting player data and maintaining game integrity.

This service significantly contributes to the game's depth, offering players a nuanced and technically

rich experience as they transition between the vastness of space and the diversity of planetary

surfaces. This service not only elevates the realism of the game's universe but also challenges players

to skillfully navigate the complexities of inter-planetary exploration.



(17) Dynamic Background Event Service
This microservice seamlessly integrates the dynamic event system with the background simulation of

the game world, including its economies, political states, and environmental conditions. This service

aims to create a living, breathing game world that reacts dynamically to player actions and global

events, enriching the overall gameplay experience.

Key Features

Dynamic Event Triggering

● Facilitates the generation and management of world events, ranging from local skirmishes to

galaxy-spanning conflicts, influenced by player actions and background simulation states.

Economic and Political Simulation

● Simulates complex economic systems, including resource flow, market dynamics, corporate

actions, and governmental policies, adjusting to player-driven and systemic changes.

● Models political landscapes, tracking the rise and fall of factions, territorial control shifts, and

the impact of player and NPC actions on the political equilibrium.

Environmental and Astro-Cartography Mapping

● Integrates real-time environmental changes and astro-cartographical data into navigation

systems, providing players with accurate, dynamic maps for exploration and strategy planning.

Advanced Pathfinding and Navigation

● Offers advanced pathfinding algorithms for NPCs and player movements, ensuring efficient

travel across complex terrains and space sectors.

Key Integrations with Other Microservices

Inventory Management and Player Profile Services

● Syncs with Inventory Management to reflect the availability and demand of resources and

goods in the economy.

● Integrates with Player Profile Management to track individual achievements, economic status,

and political affiliations, influencing and reflecting the game world's state.

Vehicle Operation and Long-Distance Travel Services



● Coordinates with Vehicle Operation for travel-related events and the impact of vehicles on the

economy and exploration.

● Works with Long-Distance Travel Service to manage player movements across vast distances,

ensuring consistency with the game's background simulation.

Environmental Scanning and Base Building Services

● Interacts with Environmental Scanning to update the map and navigation systems with

real-time data on environmental conditions and points of interest.

● Collaborates with Base Building and Management to allow players to establish, expand, and

manage settlements within the dynamically evolving game world.

Technical and Architectural Considerations

Data Management and Storage

● Utilizes Amazon Aurora PostgreSQL for relational data storage, managing complex economic,

political, and environmental data.

● Employs Amazon DynamoDB for high-performance, scalable storage of dynamic event data

and player interactions.

Real-Time Processing and Updates

● Implements AWS Lambda for event-driven, real-time processing of changes in the game

world, ensuring immediate reflection of actions and events.

● Uses Amazon Kinesis for streaming data analytics, enabling real-time monitoring and

adjustment of the game's economic and political systems.

Dynamic Content Delivery

● Leverages Amazon CloudFront for fast, global delivery of dynamic game content, ensuring

players receive up-to-date information and assets.

● Develops a content management backend, utilizing Amazon S3 for storage, to allow designers

to push new content and updates seamlessly.

Integration and Communication



● Deploys RESTful APIs and WebSockets for real-time communication between the service and

other game components, facilitating seamless data flow and updates.

● Utilizes Amazon SNS/SQS for publishing and subscribing to game events, enabling efficient,

asynchronous communication across services.

Security, Monitoring, and Compliance

● Secures API endpoints and service interactions with AWS API Gateway and Cognito, ensuring

data protection and access control.

● Implements detailed monitoring and logging via Amazon CloudWatch, tracking system

health, economic indicators, and player engagement.

By combining the Dynamic Event Microservicewith the Background Simulation Service into a

cohesive Dynamic Background Event Service, the game not only achieves a deeper level of

immersion and interactivity but also simplifies the management and evolution of the game world's

complex systems. This unified service fosters a dynamic, player-influenced world that remains

balanced and engaging over time.



(18) Environmental Effects Service
This service significantly enhances the game's realism by introducing complex environmental

mechanics. It simulates dynamic weather, temperature fluctuations, radiation levels, and

biome-specific challenges, deeply affecting player survival, gear durability, and vehicle performance.

Key Features

● Environmental Factors Management: Simulates dynamic environmental conditions including

weather, temperature, radiation, and gravity, directly impacting gameplay.

● Gear and Vehicle Degradation:Monitors the impact of environmental exposure on gear and

vehicles, necessitating maintenance and upgrades.

● Environmental Protection Analysis: Evaluates the effectiveness of player gear and vehicles

against environmental hazards, adjusting damage rates and providing feedback for strategic

adjustments.

● Real-Time Environmental Scanning: Offers players comprehensive environmental data, aiding

in exploration and survival decision-making.

● Health Impact Modeling: Directly ties environmental conditions to player health, requiring

strategic gear and vehicle choices to mitigate adverse effects.

● Player AI Integration: Provides biome-specific warnings and environmental data through the

player's AI assistant, enhancing situational awareness and survival planning.

Key Integrations with Other Microservices

● Planetary Surface Tech Service: Dynamically adjusts environmental streaming based on

player movement, offering seamless transitions between biomes.

● Player AI Assistant Service: Delivers real-time environmental insights and warnings, helping

players navigate and survive in changing conditions.

● Item Physics and Collision Management Service: Adjusts item conditions based on

environmental interactions, ensuring realistic degradation and damage.

● Medical and Health Management Service:Manages health impacts from environmental

exposure, integrating treatments and recovery strategies for conditions like hypothermia or

radiation poisoning.

● World Navigation and Mapping Service: Localizes environmental effects based on player

location, enriching exploration with accurate biome-specific challenges.

● Vehicle Operation and Management Services: Tailors vehicle performance and resistance to

environmental conditions, influencing damage assessment and operational efficiency.

● Orbital Entry and Atmospheric Descent Service: Activates specific environmental challenges

during planet entry, highlighting the criticality of gear and vehicle preparation.



● Skill Progression and Management Service: Rewards strategic environmental navigation and

survival, linking experience gains to environmental mastery.

● Character Interaction and POV Service: Visualizes environmental effects on the player

character, reinforcing immersion with visual and physical feedback like vision impairment

from heat or shivering animations from cold.

● Analytics and Telemetry Service: Collects data on player engagement with environmental

mechanics, guiding continuous improvement and balancing of survival elements.

Technical and Architectural Considerations

● Database Design: Employs Amazon Aurora PostgreSQL, utilizing its advanced spatial and

temporal capabilities for managing dynamic environmental data and player interactions.

● Real-Time Processing: Implements AWS Lambda for scalable, event-driven processing of

environmental changes, ensuring immediate impact on gameplay.

● API Management: Uses Amazon API Gateway to facilitate secure and efficient communication

between this service and other game components.

● Data Streaming and Analytics: Applies Amazon Kinesis for real-time environmental data

streaming, enabling deep analytics for game balancing and immersive world building.

● Event-Driven Architecture: Utilizes Amazon SNS/SQS for robust event publishing and

subscription, keeping game systems synchronized with environmental changes.

● Security and Compliance: Integrates AWS KMS and IAM for comprehensive data protection,

maintaining high standards of security and access control.

● Scalability and Reliability: Leverages containerization with Amazon ECS/EKS, ensuring the

service scales efficiently with player demand and maintains high availability.

● Monitoring and Optimization: Adopts AWS CloudWatch for service monitoring, facilitating

proactive adjustments and quick resolution of issues based on performance metrics.

By integrating the Environmental Effects Service into the game's ecosystem, players are encouraged

to engage more deeply with the game world, making strategic decisions based on environmental

conditions and survival mechanics. This service not only adds a layer of realism and challenge to the

gameplay but also ties together various aspects of the game world, from exploration and combat to

gear management and character development.



(19) Crew and Companion Management Service
This service significantly enriches gameplay by allowing players to recruit, manage, and assign NPC

crewmembers, companions, droids, or AI within player-owned vehicles or bases, introducing

dynamic social dynamics and management challenges into the game's ecosystem.

Key Features

● Companion Assignment: Streamlines the recruitment of diverse NPCs, enabling players to

benefit from their unique skills, company, and assistance during adventures and missions.

● Crew Management: Offers a comprehensive suite of management tools for handling crew

rosters, task assignments, productivity, and well-being indicators such as hunger, comfort, and

morale.

● Crew Recruitment: Facilitates the recruitment process, allowing players to discover potential

crew members across various in-game locales, influenced by factors such as player reputation,

skill compatibility, and narrative progression.

● Story and Character Integration: NPCs come with rich backstories and unique characteristics,

offering players deeper narrative engagement, access to exclusive quests, and unlocking

special game areas.

● Productivity and Well-being Metrics: Provides analytics on crew productivity and companion

satisfaction, enabling strategic decisions to enhance efficiency and morale aboard ships or

within bases.

Key Integrations with Other Microservices

● NPC Interaction Service:Manages nuanced interactions with NPCs for recruitment, leveraging

player reputation and NPCs' unique backgrounds for dynamic dialogue and interaction

outcomes.

● Item Physics and Collision Management Service: Ensures realistic interactions and

movements of crew members within physical spaces, addressing physics and collision within

player bases and vehicles.

● Base Building and Management Service: Coordinates crew assignments and roles within

player-owned structures, optimizing operational effectiveness and defense mechanisms.

● Player AI Assistant Service: Utilizes AI to dynamically reassign crew members based on

situational demands, enhancing strategic depth in combat or exploration scenarios.

● Functional Component Interaction Service & Production and Supply Chain Management

Service: Assigns crew members to operate crucial base or ship components and craft

necessary items, influencing mission success and survival.



● Computer Core Interaction Service: Employs crew in managing base or ship operations

through computer cores, facilitating sophisticated command and control operations.

● Economy, Exchange, and Transaction Service:Manages economic interactions between

players and their crew or companions, including salaries, trades, and procurement of supplies.

● Dynamic Background Event Service & Skill Progression and Management Service: Reflects

the impact of global events on recruitment and ties crew capabilities to player's skill level,

ensuring a balanced and immersive gameplay experience.

● Quest Management Service: Offers narrative-driven quests that can unlock special

companions or crew members, enriching the game's story.

● Environmental Effects Service & Gear Management Service: Integrates survival mechanics

and gear management for crew and companions, tailoring equipment to various

environmental challenges and combat situations.

Technical and Architectural Considerations

● Microservices Communication: Adopts RESTful APIs and employs AWS Lambda alongside

SNS/SQS for efficient, real-time data exchange and updates.

● Data Management: Utilizes Amazon Aurora for relational data storage and DynamoDB for

scalable, real-time status updates, efficiently managing crew records and interactions.

● Scalability and Reliability: Implements AWS Auto Scaling and Elastic Load Balancing,

ensuring robust performance and consistent service delivery during peak and variable

demand periods.

● Security and Data Protection: Leverages AWS IAM for secure access control and employs

encryption services to safeguard sensitive data during transmission and storage.

● User Interface and Experience Design: Prioritizes intuitive UI/UX design for managing crew

and companions, streamlining management tasks and enhancing player engagement.

● Monitoring and Analytics: Integrates AWS CloudWatch for comprehensive service monitoring,

utilizing analytics to refine and improve upon crew management dynamics based on player

feedback and behaviors.

● Load Testing and Optimization: Conducts extensive load testing to ensure the service's

capability to manage significant data processing demands and player interactions efficiently.

The Crew and Companion Management Service deeply integrates into the game's fabric, offering

players nuanced control over their interactions with the game world's inhabitants. This not only

elevates the immersion and complexity of management and progression systems but also fosters a

richer, more personalized gaming experience.



(20) Economy, Exchange, and Transaction Service
This service manages all aspects of the game's economy, including player transactions, currency

exchanges, crafting, and the broader economic health. It ensures that every transaction, from the

looting of items to crafting and base decoration, seamlessly integrates into the game's economic

ecosystem, providing a rich and dynamic experience.

Key Features

● Market Transactions:Manages the sale and purchase of items through the game's

marketplace, affecting player inventory and the broader economy.

● Currency Conversion and Usage: Facilitates in-game currency transactions for buying items,

crafting, upgrading gear, and other economic activities.

● Economy Health Monitoring: Oversees the impact of transactions on the game's economy,

tracking inflation, deflation, and the rarity of items.

● Cargo Management: Coordinates the logistics of cargo transfer from vehicles to destinations,

integrating with player and vehicle inventories.

● In-Game Financial Wallet: Enables credit transfers and exchanges of items among players at

various in-game locations.

● Quest Reward Tracking:Monitors rewards from quest progression, including credits, access to

resources, and reputation points.

● Player Progression Tracking: Associates economic activities with player experience and skill

development in trade and commerce.

Key Integrations with Other Microservices

● Dynamic Background Event Service: Contextualizes economic activities within the global

event framework, adjusting prices and availability based on faction dynamics and world

events.

● World Navigation and Mapping Service: Adjusts item values and scarcity based on

geographic location, influencing trading strategies.

● Crew and Companion Manifest Service:Manages financial aspects of crew and companion

management, including salaries and recruitment costs.

● Dedicated Vehicle Combat, Vehicle Management, and Vehicle Operation Services: Tracks

transactions related to vehicle maintenance, repair, fuel consumption, and ammunition usage.

● Long Distance Travel Service:Monitors fuel consumption and other costs associated with FTL

and long-distance travel.



● Inventory Management and Localization and Production and Supply Chain Management

Services: Facilitates transactions as players interact with the environment, craft items, or

manage inventories.

● Vehicle Salvage and Deconstruction Service: Converts salvaged vehicles into composite

materials, tracking these transactions in the player's inventory.

● Base Building and Management Service: Oversees the use of materials and items in

construction and decoration, integrating economic transactions with base development.

Technical and Architectural Considerations

● APIs for Inter-Service Communication: Utilize RESTful APIs and Amazon SQS/SNS for secure,

efficient inter-service messaging, ensuring consistency across the game's economic

ecosystem.

● Data Synchronization: Implement real-time data synchronization across services, crucial for

maintaining accurate inventory levels, economic states, and transaction records.

● Authentication and Authorization: Deploy AWS Cognito and IAM roles to manage access

controls and authentication, ensuring secure transactions and data access.

● Event-Driven Architecture: Adopt an event-driven model with AWS Lambda to handle

economic activities and updates dynamically, enhancing system responsiveness.

● Database Design: Use Amazon Aurora for robust transactional data storage, ensuring ACID

compliance for financial activities and maintaining historical economic data.

● Microservice Framework: Leverage frameworks like Spring Boot for developing scalable,

maintainable services with RESTful API support for easy integration.

● Monitoring and Logging: Implement AWS CloudWatch for comprehensive service monitoring,

tracking transaction volumes, system health, and identifying potential issues through detailed

logs.

● Security: Secure API endpoints and sensitive data transmissions with OAuth and AWS KMS,

protecting financial information and player transactions.

The Economy, Exchange, and Transaction Service acts as the backbone of the game's economic

system, intricately linking player activities, global events, and the virtual economy to create a

dynamic, immersive world. By ensuring robust integration with other microservices, it supports a

seamless gameplay experience where economic activities feel impactful and meaningful.



(21) Item Physics and Collision Management Service
This service enhances game realism and immersion by managing the physical properties, states, and

interactions of items within the game world. It ensures that all items not only exist within the game

environment but also interact with it and other items in a realistic and meaningful manner.

Key Features

● Item Physics and Interactions Management:Manages physical properties of items, such as

weight, size, and movement, to ensure realistic interactions within the game world.

● Cross-grid Item Physics Interactions: Facilitates the interaction of items across different

physics grids, enabling the storage and securing of vehicles within larger ships and managing

their deployment.

● Complex Vehicle Grid Locking:Manages vehicles' storage and transportation within larger

vehicles, incorporating locking mechanisms for secure placement and retrieval.

● Movable Physics Grid Management:Manages the physics of large movable items (e.g., rovers,

ships), ensuring realistic movement and collision behaviors based on environmental

conditions and player skill.

● Complex Physics Grid Interactions: Handles interactions within complex environments,

including pathways, elevators, and doors, enhancing navigational realism.

● Body Collisions and Physicality:Manages player and NPC movement and collisions, ensuring

realistic interactions with the game environment.

● NPC Movement and Collisions: Optimizes NPC pathfinding and movement, preventing

unrealistic behaviors and improving game immersion.

● Vehicle Damage State Management: Incorporates physics-based damage models for vehicles,

affecting gameplay and strategy.

Key Integrations with Other Microservices

● Environmental Effects Service: Adjusts item properties based on environmental conditions,

affecting durability and interactions.

● Character Interaction and POV Service: Ensures player interactions with the environment are

realistic and consistent across different views.

● Gear Management System: Coordinates with the physical states and interactions of gear

items on characters or NPCs.

● Inventory Management System: Provides real-time updates on item states and locations

within the game world.

● Long Distance Travel & Orbital Entry and Atmospheric Descent Service:Manages items

during travel phases, ensuring physical integrity and spatial consistency.



● Economy, Exchange, and Transaction Service: Integrates transaction changes that affect item

physics or properties.

● Base Building and Management Service: Enhances base customization and interaction

realism through physical itemmanagement.

● Testing and Optimization: Utilizes real-time data to optimize item physics and collision

interactions for improved gameplay.

Technical and Architectural Considerations

● Spatial Database Usage: Utilizes Amazon Aurora PostgreSQL with spatial capabilities for

efficient tracking and querying of physical item locations.

● Event-Driven Updates: Employs AWS Lambda and Amazon SNS/SQS for real-time updates

based on environmental effects, player actions, or in-game events.

● Ownership and Permissions Management:Manages item ownership and permissions,

ensuring secure and authorized item interactions.

● Physics Engine Integration: Integrates with physics engines for realistic simulation of item

interactions, requiring efficient communication between services and the game client.

● Real-Time Syncing: Adopts technologies like WebSockets or UDP for low-latency

synchronization of item states, enhancing responsiveness.

● Dynamic Environmental Effects: Expands item interaction realism by adjusting properties

based on weather, terrain, and other environmental factors.

● Player Interaction Feedback: Provides immediate feedback on item interactions, enhancing

the tactile feel and immersion of gameplay.

● AI Pathfinding Optimization: Implements advanced pathfinding algorithms for NPCs,

ensuring efficient and realistic movement in complex environments.

By implementing the Item Physics and Collision Management Service, Terra Nova deepens the level

of interaction players have with the game world, introducing strategic challenges and enhancing

environmental immersion. This service forms a core part of the game's dynamic world, where every

item has weight, volume, and presence, affecting gameplay in nuanced ways.



(22) Computer Core Interaction Service
This service manages and facilitates intricate gameplay elements related to computer interactions,

hacking, communications, and strategic subterfuge within player-owned bases or vehicles.

Key Features

● Network Breach Mechanics: Enables hackers to attempt breaching networks, requiring

players to navigate counter-cyber actions to maintain security, encryption, stealth and prevent

sabotage detection.

● Player Tracking: Allows for the tracking of recently connected players to ascertain their

locations through breached communication networks.

● Communication Network Integration: Utilizes in-game assets like satellites and towers for

tracking player assets connected to the galactic network, adding depth to strategic gameplay.

● Security and Encryption: Provides tools for players to enhance their bases, vehicles with

security layers and encryption, defending against hacking and data theft.

● Cargo Management Optimization: Assists cargo haulers in optimizing cargo weight and

accessing stock exchange data for better trade deals.

● Bounty Registration: Enables bounty hunters to register captures, updating the state of

bounties within the factional and legal frameworks of the game.

● Contraband Management: Assists smugglers in encrypting cargo manifests to shield

contraband, adding layers of gameplay strategy.

● Data Running: Facilitates hacking into networks for sensitive data collection, influencing

faction dynamics and player reputation.

● Passenger Management:Manages transport passenger stats, including comfort, satisfaction,

and specific requests, enriching the transporter role.

● Intelligence Communication: Allows players to submit evidence or intelligence to various

in-game entities, affecting faction standings and game storylines.

Key Integrations with Other Microservices

● Long Distance Travel Service: Integrates for optimizing quantum trajectories, adding

complexity based on pilot skills and progression.

● Inventory Management Service: Configures vessel inventories for smuggling efforts, directly

impacting gameplay strategies.

● Dynamic Background Event Service: Accesses crucial data for hacking activities, including

factional information and network statuses.

● Crew and Companion Management Service:Manages crew assignments, productivity, skill

level, salary, current assignments, blockers and priority



● Dynamic Passenger Manifest Service:Manage passenger itinerary, travel details, requests,

health and survival stats and cargo information

● Skill Progression and Management Service: Tailors computer core interactions to player skill

levels, affecting efficiency in hacking and other related activities.

● Economy, Exchange, and Transaction Service: Provides access to transactional data for

espionage, trading, or strategic planning purposes.

● Vehicle Operation Service: Enables control over breached vehicles, integrating hacking

success into vehicle management.

● World Navigation and Mapping Service: Facilitates location-based interactions, essential for

mission planning and execution.

Technical and Architectural Considerations

● APIs for Inter-Service Communication: Develop RESTful APIs and utilize AWS services like

Amazon SQS/SNS for efficient, secure communication across services.

● Event-Driven Architecture: Leverage AWS Lambda for real-time processing of hacking

attempts, security breaches, and network interactions.

● Data Encryption and Security: Implement advanced encryption standards (AES) for data

security, using AWS KMS for key management and ensuring compliance with privacy

standards.

● Scalability and Performance: Utilize AWS Auto Scaling to handle variable loads, especially

during peak gameplay times when network interactions are high.

● Data Synchronization: Ensure real-time synchronization across services, esp for player location

tracking and inventory mgmt during smuggling or hacking activities.

● User Authentication: Use AWS Cognito for managing user identities and permissions, so

players can only access computer core interactions within their authorization levels.

● Monitoring and Analytics: Employ AWS CloudWatch for comprehensive monitoring of service

health, usage patterns, and to detect potential security breaches.

● Database Management: Utilize Amazon Aurora for storing, managing complex data structures

for network statuses, player interactions, and security configurations.

By integrating the Computer Core Interaction Service into Terra Nova, players are provided with a rich

layer of strategic gameplay that emphasizes intelligence, subterfuge, and tactical planning. This

service not only deepens the player's engagement with the game world but also introduces complex

challenges that require thoughtful decision-making and skill progression.



(23) Functional Component Interaction Service
This service manages and facilitates the operation of functional components within the game world,

such as mining drills, salvage beams, drones, and production stations. It provides players with

interactive control interfaces for managing these components, enhancing gameplay with specialized

tasks and operations.

Key Features

● Mining and Salvage Stations: Enables players to operate mining and salvage equipment on

bases or vehicles, integrating resource extraction and item recovery into gameplay.

● Drone Hub Management: Offers a centralized system for assigning tasks, setting priorities,

and monitoring the health and productivity of autonomous drones for various operations.

● Production Management: Controls production processes at fabrication stations, chem labs,

refineries, and similar machines, managing input-to-output transactions.

● Remote Turret Access: Allows players to control vehicle turrets remotely, adding strategic

depth to combat scenarios.

● Specialty Weapon Enablement:Manages the activation and use of specialized weapons like

EMPs, torpedoes, and FTL ensnarement devices, influencing tactical choices.

● Cargo Loading Stations: Facilitates efficient cargo handling, including loading and unloading

operations, directly impacting logistics and trade.

Key Integrations with Other Microservices

● Economy, Exchange, and Transaction Service: Essential for processing transactions related to

component use, production outputs, and the economic impact of operations.

● Inventory Management and Localization Services: Integrates with inventory systems to

manage resources, components, and products involved in functional component operations.

● Dedicated Vehicle Combat and Vehicle Operation Services: Coordinates with combat and

operation services for functionalities like turret management and vehicle modifications.

● Quest Management Service: Links with quest-related activities, tracking objectives and

rewards associated with the use or output of functional components.

● World Navigation and Mapping Service: Ensures location-based tasks and operations are

accurately updated and integrated into the game world’s geography.



● Environmental Interaction Service: Adjusts component functionality based on environmental

conditions, affecting operations like mining, salvage, and drone deployment.

● Skill Progression and Management Service: Tailors component efficiency and operation to

player skill levels, offering progression pathways through component use.

● Environmental Effects Service: Factors in survival mechanics for operations in hazardous

environments, influencing player health and equipment integrity.

● Dynamic Background Event Service and Analytics and Telemetry: Provides contextual data

for component operations and gathers usage statistics for balancing and development

insights.

Technical and Architectural Considerations

● APIs for Inter-Service Communication: Develop RESTful APIs for seamless integration with

other game services, using message brokers (AWS SQS/SNS) for efficient, secure

communication.

● Real-Time Data Processing: Utilize AWS Lambda for scalable, event-driven processing related

to component operations and interactions, ensuring timely updates.

● Event-Driven Architecture: Implement an event-driven model to dynamically react to player

actions, environmental changes, and system statuses, enhancing gameplay responsiveness.

● Database Management: Use Amazon Aurora for robust data storage of component states,

transaction records, and production outputs, ensuring integrity and scalability.

● Spatial and Temporal Data Handling: Leverage spatial database features within Aurora

PostgreSQL for tracking component locations and temporal features for production cycles.

● Security and Compliance: Apply AWS IAM for managing access controls and AWS KMS for

encrypting sensitive data, securing transactions and player operations.

● Scalability and Performance Optimization: Adopt AWS Auto Scaling and Elastic Load

Balancing to manage workload fluctuations, especially for high-demand components and

production systems.

● Monitoring and Analytics: Employ AWS CloudWatch for comprehensive monitoring, using

analytics data to inform service improvements and balance gameplay mechanics.

The Functional Component Interaction Service significantly contributes to the depth and complexity

of Terra Nova, offering players a wide range of interactive and strategic opportunities. This service not

only integrates core gameplay mechanics but also connects various aspects of the game’s ecosystem,

from the economy to skill progression and environmental interaction.



(24) Stealth Management Service
This microservice enriches the gameplay by enabling stealth mechanics for players who prefer

subterfuge, espionage, and covert operations. It integrates complex variables such as player skills,

environmental factors, and equipment to offer a nuanced stealth experience.

Key Features

● Stealth Tracking: Implements an advanced system to dynamically track stealth effectiveness

based on various factors, including skill levels, consumables, gear, environmental conditions,

and NPC awareness.

● Pilfering and Pickpocketing: Allows players to stealthily steal from NPCs or other players

under certain conditions, with success rates influenced by stealth skill and risk factors.

● Restricted Area Access: Enhances gameplay with the ability to enter or bypass restricted

areas more effectively as stealth skills improve, adding depth to exploration and mission

completion.

● Contraband and Special Items Access: Facilitates the acquisition of unique items, contraband,

or mission-critical intelligence through stealthy means.

● Non-lethal takedowns: Especially useful for bounty hunters and trackers throughout the verse

● Computer Core Espionage: Integrates closely with the Computer Core Interaction Service for

stealth-based digital espionage, data theft, and hacking activities.

Key Integrations with Other Microservices

● Character Interaction and POV Service: Engages with posture and POVmechanics to activate

stealth modes, adjusting character visibility and detection risks.

● Environmental Effects Service: Consumables that affect stealth capabilities (like stealth-aid

drugs) are managed here, influencing detection probabilities and recovery times.

● Gear Management Service: Stealth effectiveness is directly impacted by equipped gear, with

certain items enhancing or detracting from stealth abilities.

● Inventory Management Service:Manages inventory encumbrance effects on stealth, where

heavier loads may increase detection risk.

● Environmental Interaction Service:Muffles interaction noises in stealth mode, decreasing

detection chances in sensitive environments.

● Computer Core and Functional Component Interaction Services: Essential for espionage and

sabotage operations, enabling covert access to digital intelligence and sabotage of functional

components.



● Skill Progression and Management Service: Stealth skill progression unlocks improved

abilities, enhancing stealth effectiveness in various scenarios.

● First Person Combat System: Ensures seamless transitions between stealth and combat

states, maintaining gameplay fluidity.

● Environmental Scanning Service: Supports environmental assessments for planning stealth

approaches, identifying NPC patterns, and locating targets.

Technical and Architectural Considerations

● Event-Driven Architecture: Utilizes AWS Lambda and Amazon SNS/SQS for real-time event

processing and updates related to stealth activities and player states.

● Data Encryption and Security: Implements AWS KMS for secure data handling, especially

crucial for espionage-related data transmission and storage.

● APIs for Inter-Service Communication: Develops RESTful APIs for efficient communication

between the stealth management system and other game services, ensuring consistent

gameplay experiences.

● Scalability Solutions: Adopts AWS Auto Scaling to handle dynamic player interactions and

stealth operations, maintaining performance during peak usage.

● Database Management: Leverages Amazon Aurora for storing detailed records of stealth

operations, player skills, and interaction logs, with spatial features enabled for environmental

tracking.

● Authentication and Authorization: Employs AWS Cognito for managing player sessions and

permissions, particularly for actions involving restricted areas or sensitive operations.

● Monitoring and Analytics: Uses AWS CloudWatch for service monitoring, tracking stealth

operation metrics and player engagement for continuous improvement.

The Stealth Management System significantly enhances the depth of gameplay for players interested

in a covert playstyle, integrating seamlessly with the broader game world and other microservices to

provide a rich, immersive experience. By carefully managing the interplay between player actions,

game environment, and system states, it offers a dynamic and engaging stealth mechanic that

rewards skill, planning, and adaptability.



(25) Rights Management Access Service
This service is designed to streamline the management of rights and access for player-owned assets,

including items, gear, bases, and vehicles. It ensures that ownership and permissions are handled

efficiently, supporting a dynamic and interactive environment where players can form alliances,

manage resources, and safeguard their assets.

Key Features

● Ownership Management: Provides comprehensive tracking of all items a player owns, from

large assets like ships to individual gear pieces, integrating with inventory and economic

systems for real-time updates.

● Location Tracking: Utilizes the Inventory Management and Localization Service to maintain

accurate geospatial data on owned items, facilitating easy retrieval and management.

● Item Accumulation Management: Oversees the collection and storage of items acquired

during gameplay, ensuring they are accounted for and stored according to player preferences.

● Access and Rights Management: Enables players to specify access rights to bases, vehicles,

and other assets, allowing for controlled sharing with factions, friends, NPCs, and crew

members.

● Faction Affiliation Tracking: Enables rights and access to be designated based on factions,

contracts and affiliations

Key Integrations with Other Microservices

● Faction and Relationship Management Service: This integration pulls the up to date faction

information, reputation points and affiliations for the player

● Player Profile Management Service: Ensures player profiles accurately reflect current

ownership and access rights, integrating with authentication systems for secure

management.

● Vehicle Management and Operation Services: Coordinates with vehicle-related services to

manage access and permissions for player-owned vehicles, including combat and utility

operations.

● Environmental Interaction Service: Links with environmental systems to adjust access

permissions based on in-game locations and conditions.

● World Navigation and Mapping Service:Works in tandem to provide location-based access

management, enhancing gameplay with strategic asset positioning.

● Economy, Exchange, and Transaction Service: Integrates financial transactions into the rights

management framework, ensuring economic activities are reflected in ownership records.



● Computer Core and Functional Component Interaction Services: Facilitates control over

specialized gameplay components and systems, allowing for nuanced management of asset

functionalities.

● Production and Supply Chain Management Service: Coordinates with crafting systems to

manage the rights and ownership of crafted items, ensuring creators maintain control over

their creations.

● Dynamic Background Event Service: Reflects changes in faction affiliations and reputations,

dynamically adjusting access rights based on in-game events.

● Analytics and Telemetry Service: Provides insights into how players manage and utilize

assets, informing continuous improvement of the rights management system.

Technical and Architectural Considerations

● APIs for Inter-Service Communication: Develop RESTful APIs and employ AWS SQS/SNS for

secure, efficient communication between the rights management service and other game

systems.

● Authentication and Authorization Frameworks: Utilize AWS Cognito alongside custom IAM

roles and policies to ensure secure and flexible management of access rights and permissions.

● Database Management: Implement Amazon Aurora with both relational and spatial

capabilities to track ownership, locations, and permissions, ensuring data integrity and

consistency.

● Event-Driven Architecture: Leverage AWS Lambda for real-time processing of changes in

ownership, access rights, and faction affiliations, ensuring immediate updates across the

game.

● Security and Compliance: Apply encryption practices for data at rest and in transit, using AWS

KMS for key management, to protect player information and asset data.

● Scalability Solutions: Use AWS Auto Scaling to adjust resources dynamically, accommodating

varying loads as players interact with rights management system

● Monitoring and Analytics: Employ AWS CloudWatch for comprehensive monitoring, utilizing

telemetry data to track system performance and user interactions for ongoing optimization.

By implementing the Rights Management Access Service, Terra Nova offers players sophisticated

control over their in-game assets and relationships, enhancing the depth and realism of the game

world. This service not only supports strategic gameplay but also fosters a dynamic community

environment through its comprehensive management of rights and permissions.



(26) Character Creation and Editor Service
This service is dedicated to providing players with a deeply immersive and highly customizable

character creation experience. It enables detailed customization of avatars, from physical attributes to

unique backgrounds that influence gameplay dynamics, skill sets, and starting points within the

expansive game world.

Key Features

● Physical Feature Customization: Offers extensive options for customizing physical attributes

like face shape, skin tone, and hair style, utilizing advanced rendering techniques to support

lifelike avatar representation.

● Background System: Allows selection from a variety of character backgrounds, each providing

specific gameplay advantages, skills, or starting items, managed by a rules engine for

gameplay impact.

● Starting Location Selection: Enables players to choose starting locations influenced by

character background, integrating with world navigation systems to enhance initial gameplay

immersion.

● Aesthetic Customizations: Supports detailed aesthetic options including tattoos, scars,

cybernetics, and more, allowing for unique character personalization.

Key Integrations with Other Microservices

● Gear Management Service: Adjusts gear appearance and functionality to match character

customizations, ensuring compatibility with diverse physical and aesthetic choices.

● Player Profile Management Service: Saves and retrieves detailed character creation data,

integrating character profiles into the broader game ecosystem.

● Character Interaction and POV Service: Reflects character customizations in various POVs,

enhancing visual fidelity across different environmental settings.

● Medical and Health Management Service: Factors in character customizations that may

affect survival dynamics, such as environmental interactions influenced by physical traits or

injuries.

● Inventory Management and Localization Service: Coordinates with starting inventory

allocations based on character backgrounds and starting locations.



● World Navigation and Mapping Service:Manages logic for assigning viable starting locations,

ensuring seamless integration into the game world based on character backstory.

Technical and Architectural Considerations

● Database Design: Utilizes Amazon Aurora to maintain rich character profiles, efficiently storing

and accessing data on physical features, backgrounds, and starting locations.

● APIs and User Interface: Develops RESTful APIs and GraphQL endpoints to facilitate robust

client-service interactions, supporting a dynamic character creation process.

● UX/UI Design Collaboration:Works closely with UI/UX designers to craft an engaging and

intuitive character creation interface, emphasizing ease of use and visual appeal.

● Scalability and Performance: Implements AWS Elastic Beanstalk or Kubernetes (EKS) for

scalable service deployment, ensuring responsive performance even during high traffic

periods.

● Security and Compliance: Adheres to stringent security protocols for data encryption in

transit and at rest, safeguarding player information in compliance with privacy regulations.

● Monitoring and Analytics: Employs AWS CloudWatch for comprehensive service monitoring,

coupled with analytics and telemetry to gather insights on player preferences and creation

trends.

By integrating the Character Creation and Editor Service into the game, players are afforded the

opportunity to craft truly unique avatars that reflect their personal style and gameplay preferences.

This service not only enriches the player's initial engagement with the game but also sets the

foundation for a personalized and immersive gaming experience throughout their adventure in the

game world.



(27) Quest Management Service
This service orchestrates and manages the questing system within the game, facilitating dynamic

storytelling, player engagement, and progression. It enables the creation, tracking, and completion of

quests, integrating various gameplay elements and narrative threads to enhance the player's journey

through the game world.

Key Features

● Dynamic Quest Generation: Generates quests based on player actions, world states, and

ongoing narrative events, offering personalized and evolving gameplay experiences.

● Progress Tracking:Maintains detailed records of player progress on individual quests,

including objectives completed, rewards pending, and storyline advancement.

● Multi-layered Objectives: Supports complex quest structures with primary, secondary, and

hidden objectives, encouraging exploration and interaction with the game's world.

● Narrative Integration: Seamlessly weaves quests into the larger game narrative, affecting

world dynamics, player reputation, and faction relations based on outcomes.

● Reward System:Manages rewards for quest completion, including experience points, items,

currency, and character development opportunities.

● Player Feedback and Adaptation: Incorporates player feedback to adjust quest difficulty and

engagement, ensuring a balanced and rewarding experience.

Key Integrations with Other Microservices

● Character Creation and Editor Service: Crafts quests that resonate with character origins and

chosen backgrounds, offering starting points that align with the narrative, ensuring a cohesive

entry into the game's universe.

● World Navigation and Mapping Service: Engages geospatial intelligence to direct players to

quest locales, enriching exploration. It triggers quests based on player proximity and unfolds

the quest progression UI as players navigate through pivotal locations.

● NPC Interaction Service: Generates dynamic quests through interactions with NPCs, including

crew, companions, and other pivotal characters, adding depth to the narrative and player

relationships.



● Dynamic Background Event Service: Dynamically adjusts quest accessibility and aims in

response to unfolding global events and shifting faction relations, mirroring the evolving game

world.

● Inventory Management and Localization Services: Coordinates with quest-related inventory

items, highlighting those pivotal to quest advancement and integrating rewards seamlessly

into the player’s inventory, emphasizing stored items' relevance to quest outcomes.

● Environmental Scanning Service: If quests necessitate environmental scans, this integration

ensures progress is meticulously tracked, adding a layer of interaction with the game world.

● Environmental Interaction Service: Logs quest progress when interacting with specific

elements within the environment, deepening engagement with the game's surroundings.

● Crew and Companion Management Service:Monitors quests linked to crew or

companion-specific requests or tasks. Each crew members has a background which gives the

player access to quests

● Dynamic Passenger Manifest Service:Manages quests, missions or objectives related to the

management and completion of a passenger travel route and assessment of a passenger

satisfaction score

● Computer Core Interaction Service: Captures and logs quest activities tied to digital

espionage, hacking, or data retrieval objectives within the game’s narrative framework.

● Functional Component Interaction Service: Documents quest steps involving operational

machinery or systems, ensuring each action contributes to quest progression.

● Dedicated Vehicle Combat Service: Records quest encounters necessitating vehicular

combat, seamlessly integrating these experiences into the quest narrative.

● First Person Combat System Service: Tracks and logs player engagements in direct combat

scenarios as part of quest objectives, enhancing the immersion in combat quests.

● Long Distance Travel Service: Syncs with the World Navigation and Mapping Service to

update player locations in real-time, aligning physical movements with quest milestones.

● Economy, Exchange, and Transaction Service: Manages the economic implications of quests,

from rewards to marketplace transactions that propel the quest forward or resolve objectives,

influencing both player wealth and the broader game economy.



● Skill Progression and Management Service: Tailors quest challenges to player skill levels,

rewarding skillful play and encouraging development across the game’s skill spectrum.

● Combat and Stealth Management Systems: Weaves combat and stealth gameplay into

quests, offering varied approaches to achieving objectives, and aligning with player strategies

and character builds.

Technical and Architectural Considerations

● Event-Driven Architecture: Implements AWS Lambda and Amazon SNS/SQS for real-time

updates and notifications related to quest progression and world events.

● Database Management: Utilizes Amazon Aurora for storing complex quest data, player

progress, and narrative branches, ensuring quick access and update capabilities.

● APIs for Service Communication: Develops RESTful APIs for interaction between the Quest

Management Service and other game services, supporting a cohesive gameplay experience.

● Scalability Solutions: Employs AWS Auto Scaling to handle varying loads, particularly during

peak player activity times or major game events.

● Security and Data Integrity: Ensures secure data transactions and maintains consistency

across player progress and quest states, using AWS IAM roles and policies.

● User Interface Integration: Collaborates closely with the game's UI/UX team to provide players

with intuitive interfaces for quest tracking and management.

● Analytics and Player Feedback: Leverages AWS CloudWatch and custom telemetry to gather

insights on quest engagement, player satisfaction, and areas for improvement.

The Quest Management Service plays a crucial role in driving the narrative and gameplay experience

of Terra Nova, offering players a rich tapestry of stories and challenges that evolve with their actions

and the world around them. By integrating deeply with the game's other systems and services, it

ensures that quests are a central component of the game's dynamic world, encouraging exploration,

engagement, and progression.



(28) Skill Progression and Management Service
This service oversees and facilitates the development of player skills and abilities within the game,

providing a structured framework for character growth and specialization. It enables players to evolve

their characters based on gameplay choices, achievements, and interactions, reinforcing the game's

immersion and personalization.

Key Features

● Dynamic Skill Trees: Offers a variety of skill paths that players can navigate through, allowing

for deep customization of abilities and playstyles.

● Experience Tracking:Monitors player actions and achievements to award experience points

(XP), facilitating skill progression and unlocking new abilities.

● Ability Unlocking and Upgrades:Manages the unlocking of new skills and the upgrading of

existing ones, requiring players to make strategic decisions about character development.

● Specialization Options: Provides opportunities for players to specialize in specific areas, such

as combat, crafting, or stealth, tailoring their gameplay experience to their preferences.

● Performance-Based Progression: Adjusts skill progression rates based on player performance,

ensuring that challenges remain balanced and engaging.

● Skill-Related Quests and Challenges: Integrates with the Quest Management Service to offer

quests and challenges that specifically target skill development.

Key Integrations with Other Microservices

● Character Creation and Editor Service: Sets initial skill baselines, intertwining character

backstory with unique starting abilities, influencing initial gameplay strategies.

● Quest Management Service: Offers skill-specific quests, providing opportunities for targeted

skill advancement and rewarding players with skill points.

● Combat and Stealth Management Systems: Directly impacts combat effectiveness and

stealth capabilities, with skill progression unlocking new tactics and abilities.

● Dynamic Background Event Service: Player skills can alter the course of dynamic world

events, affecting storylines and world states based on collective player progress.



● Inventory and Gear Management Services: Certain skills enhance gear performance or unlock

the use of advanced equipment, directly influencing gameplay mechanics.

● World Navigation and Mapping Service: Exploration skills facilitate discovery and navigation,

unlocking hidden areas and treasures within the game world.

● Economy, Exchange, and Transaction Service: Higher skill levels can improve economic

interactions, offering better deals, crafting results, or market insights.

● Functional Component Interaction Service: Skills influence the efficiency and output of

crafting and production, optimizing resource use and product quality.

● Long Distance Travel System & Orbital Entry and Atmospheric Descent Service: Piloting and

navigation skills affect travel efficiency and safety, reducing resource consumption and risk of

damage.

● Computer Core Interaction System: Cyber skills determine a player’s hacking capabilities,

security management, and network defense effectiveness.

● Stealth Management System: Enhances stealth gameplay, with higher skill levels providing

more options for evasion, infiltration, and silent takedowns.

● Vehicle Operation and Management Services: Affects vehicle handling, repair, and

customization options, aligning vehicle performance with player expertise.

● Dedicated Vehicle Combat Service: Combat skills dictate proficiency in vehicle-based combat,

influencing tactics, accuracy, and damage mitigation.

● Crew and Companion Management Service: Leadership and social skills impact crew

management, recruitment options, and companion effectiveness.

● Dynamic Passenger Manifest Service: Completion of more passenger travel missions and

quests will increase the players standing within the Starline industry and award higher

piloting, diplomacy, crafting and cargo hauling.

Technical and Architectural Considerations

● Microservices Communication: Utilizes RESTful APIs and AWS services like Amazon SQS/SNS

for efficient, real-time communication between the Skill Progression Service and other game

services.



● Adaptive Learning Algorithms: Implements machine learning models to adapt skill

progression challenges based on player actions and preferences, enhancing personalized

gameplay experiences.

● Database Management: Employs Amazon Aurora for storing and managing skill trees, player

progress, and related data, ensuring fast access and high availability.

● Scalability and Performance: Adopts AWS Auto Scaling to dynamically adjust resources,

accommodating peak times of player activity and ensuring smooth skill progression

experiences.

● Security and Player Data Protection: Applies encryption and access control measures to

safeguard player progression data, utilizing AWS IAM for fine-grained access management.

● Analytics and Feedback Loops: Leverages AWS CloudWatch and custom analytics tools to

monitor player progression trends, gather feedback, and adjust skill trees and challenges for

balance and engagement.

● Event-Driven Progression Updates: Leverages AWS Lambda for event-driven updates to

player skills and progression, ensuring immediate responsiveness to player achievements and

actions.

The Skill Progression and Management Service is a cornerstone of the game's character development

system, offering players a meaningful and rewarding pathway to grow their characters in alignment

with their play style and game-world interactions. By seamlessly integrating with the broader game

ecosystem, it ensures that skill progression is both a reflective and influential component of the

overall gameplay experience.



(29) Base Building and Management Service
This service empowers players to craft and manage personalized spaces within the game, from

individual bases to complex structures and custom ships. It provides a comprehensive suite of tools

for design, customization, and management, enhancing the depth of player engagement and

personal investment in the game world.

Key Features

● Expansive Base Design Toolset: Offers an intuitive and robust set of design tools for building,

customizing, and personalizing player spaces.

● Asset Management:Manages a vast library of components, textures, and models, enabling

creative freedom in design.

● Space Integration: Ensures player-designed spaces are seamlessly integrated into the game

world, with features like placement logic, access control, and persistence mechanisms.

Key Integrations with Other Microservices

● Rights Management Access Service:Manages permissions for accessing and modifying

player bases, ensuring secure collaboration and visitation rights.

● Crew and Companion Management Service: Assigns crew members to specific roles within

player bases, affecting operational efficiency and base functionality.

● Production and Supply Chain Management and Functional Component Interaction

Services: Enables the inclusion of crafting stations and functional components within bases,

directly influencing gameplay and resource management.

● NPC Interaction Service: Facilitates dynamic interactions within player bases, adding layers of

narrative and engagement through NPC quests and services.

● Environmental Effects Service: Applies environmental effects and survival mechanics to

player bases, requiring thoughtful design and resource management to maintain habitability.

● Physicalized and Inventory Management Services: Tracks the storage and organization of

items within bases, providing detailed management of resources and assets.

● Economy, Exchange, and Transaction Service: Handles transactions related to base

construction and customization, impacting the game’s economy and player’s financial status.

● Environment Interaction Service:Manages interactions with base components and ensures

that player actions within bases contribute to quest progression and gameplay.

● Quest Management System: Integrates base-related achievements and objectives into the

broader quest system, enriching the player's narrative experience.

● Dynamic Background Event Service: Responds to global events affecting player bases, from

environmental disasters to invasions, requiring players to adapt and defend their creations.



● Analytics and Telemetry: Gathers data on base building trends, popular design choices, and

player engagement, informing future updates and features.

Technical and Architectural Considerations

● Custom Design Tool Integration: Utilizes WebGL or similar technologies for a rich, interactive

design interface, allowing players to visualize their creations in real-time.

● Asset Storage and Management: Implements Amazon S3 for scalable storage of assets, with

metadata tagging and version control for efficient management.

● Database and Spatial Data Handling: Employs Amazon Aurora PostgreSQL, leveraging spatial

data capabilities for storing base layouts and player-created structures.

● Microservices Communication: Adopts AWS Lambda and Amazon API Gateway for seamless,

event-driven service interactions, ensuring dynamic updates across the game ecosystem.

● Performance and Scalability: Focuses on efficient asset streaming and data handling, using

AWS Auto Scaling and content delivery networks to optimize load times and performance.

● Security and Access Control: Enforces strict access controls and permissions through AWS

IAM, safeguarding player creations and ensuring privacy.

● Monitoring, Logging, and Disaster Recovery: Implements comprehensive monitoring with

Amazon CloudWatch and robust disaster recovery strategies, ensuring service reliability and

data integrity.

By deeply integrating the Base Building and Management Servicewith the game's ecosystem,

players are offered unprecedented control and creativity in crafting their own spaces, driving

engagement and fostering a rich community within the game world.



(30) Shard Orchestration Service
This service is pivotal in managing the underlying infrastructure of the game's sharded environment,

ensuring a seamless and responsive gameplay experience by dynamically adjusting shard resources

in real time. It optimizes server utilization, maintains game performance, and supports a stable,

scalable multiplayer environment.

Key Features

● Dynamic Shard Allocation: Automates the process of launching, scaling, and shutting down

shard instances based on real-time player load, ensuring efficient use of resources.

● Failover Management: Implements strategies to handle server failures gracefully, minimizing

downtime and preserving game state to maintain a consistent player experience.

● Load Balancing: Distributes player sessions across shards effectively, aiming to optimize

network performance and reduce latency for a smooth gameplay experience.

● Shard Health Monitoring: Continuously monitors shard performance, capacity, and health,

applying adjustments as needed to maintain optimal operation.

Key Integrations with Other Microservices

● Global State Management Service: Synchronizes global game states and events across

shards, ensuring uniformity in the game world’s dynamic elements.

● Player Profile Management Service: Manages player data consistency during transitions

between shards, preserving player progress and settings across different game sessions.

● Analytics and Telemetry Service: Utilizes performance and usage data to inform decisions on

shard scaling and optimization, enhancing overall game stability and responsiveness.

● World Mapping and Navigation Service: Adapts to player distributions across the game world,

using player concentration data to inform shard resource allocation and improve

location-based load balancing.

● Quest Management Service: Coordinates with the quest system to adapt quest availability

and manage progression for players across different shards, supporting dynamic quest

experiences tailored to player density.



Technical and Architectural Considerations

● Scalable Infrastructure: Employs cloud-based solutions like AWS or Azure for scalable server

infrastructure, utilizing auto-scaling groups to dynamically adjust resources in response to

player activity.

● Containerization and Orchestration: Leverages container technologies (e.g., Docker) and

orchestration tools (e.g., Kubernetes) for efficient shard deployment, management, and

isolation, ensuring rapid scalability and deployment consistency.

● Monitoring and Health Checks: Implements comprehensive monitoring solutions (e.g.,

Amazon CloudWatch, Prometheus) for real-time visibility into shard health, performance

metrics, and operational status, enabling proactive management and troubleshooting.

● Resource Allocation Algorithms: Develops sophisticated algorithms to predict player load and

optimize resource distribution, minimizing latency while maximizing server efficiency and

cost-effectiveness.

● Failover and Redundancy Mechanisms: Designs robust failover mechanisms and redundancy

protocols to ensure high availability and data integrity, even in the event of partial system

failures.

● Data Synchronization and Consistency: Establishes mechanisms for data synchronization and

consistency across shards, ensuring that player actions and world states are accurately

reflected in real-time, regardless of shard boundaries.

By implementing the Shard Orchestration Servicewith these considerations, Terra Nova can offer a

stable, efficient, and scalable multiplayer experience that dynamically adjusts to player needs and

activities, maintaining immersion and engagement across the vast game world.



(31) Cross Shard Communication Service
This service is foundational in maintaining a unified and coherent game environment across multiple

server shards, facilitating real-time interactions and data consistency that are critical for a seamless

multiplayer experience in a distributed game world.

Key Features

● Efficient Event Handling: Utilizes sophisticated messaging patterns to manage and propagate

events across shards, ensuring that actions in one part of the game world are reflected

everywhere.

● Data Consistency Management: Implements strategies to maintain uniformity of game states

across shards, preventing discrepancies that could disrupt player experience.

● Latency Reduction: Focuses on optimizing cross-shard communication to minimize latency,

crucial for maintaining the fluidity of real-time interactions and gameplay.

Key Integrations with Other Microservices

● Environment Interaction Service: Coordinates environmental effects and changes that span

multiple shards, ensuring a consistent game world experience for all players.

● Player Movement and Instance Management Service:Manages the logistics of player

movements between shards, including the seamless transfer of player data and the

instantiation of player-specific environments.

● Shard-Agnostic Data Service: Facilitates access to shared resources and data, such as player

profiles or global leaderboards, ensuring that information is readily available across shards

without latency issues.

● World Navigation and Mapping Service: Integrates geographic and spatial data across shards,

supporting consistent world mapping and navigation functionalities for players traversing

shard boundaries.

● Dynamic Background Event Service: Synchronizes global events and narrative elements

across the game's shards, preserving story continuity and shared experiences.

● Economy, Exchange, and Transaction Service: Ensures economic transactions and resource

exchanges are consistently applied and recognized across shards, maintaining the game's

economic balance.



Technical and Architectural Considerations

● Messaging and Queuing Systems: Leverages advanced technologies like Apache Kafka or

Amazon SQS for robust and reliable messaging, enabling efficient communication and event

distribution across shards.

● Consistency Models: Employs various data consistency models (e.g., eventual consistency,

strong consistency) tailored to different types of game data and interactions, balancing

performance with the need for accuracy.

● Network Optimization Techniques: Implements network optimization strategies, such as data

compression and efficient routing, to reduce the overhead and delays associated with

cross-shard communication.

● Fault Tolerance and Scalability: Designs the service with fault tolerance in mind, ensuring

that communication remains uninterrupted even in the face of server failures or network

issues. Scalability is addressed through dynamic resource allocation, allowing the system to

adjust to varying loads.

● Security and Authentication: Incorporates security measures to protect data integrity and

privacy during cross-shard communication, using encryption and secure authentication

protocols to safeguard player data.

● Monitoring and Analytics: Utilizes tools like Amazon CloudWatch for real-time monitoring of

communication performance, enabling quick identification and resolution of issues. Analytics

are used to optimize routing and messaging patterns based on usage patterns.

The Cross-Shard Communication Service is a critical component of the infrastructure supporting

Terra Nova, ensuring that the distributed architecture remains invisible to players by providing a

cohesive and immersive game world experience, regardless of the underlying server shard

architecture.



(32) Global State Management Service
This service ensures consistency and coherence across the entire game world, regardless of the

division into shards. It centralizes the management of world states, events, and universal player

metrics to provide a singular, unified game experience.

Key Features

● Global Event Tracking: Monitors and manages world-spanning events, such as global

economic changes, widespread health crises, or large-scale conflicts, ensuring that their

impacts are consistently applied across all shards.

● Global Quest and Event Orchestration: Facilitates the creation and coordination of quests and

events that engage players frommultiple shards, promoting cross-shard interaction and

competition.

● Unified Game State APIs: Offers comprehensive APIs for accessing global game state

information, such as universal leaderboards, faction standings, and global economic indicators,

accessible to players and game managers alike.

Key Integrations with Other Microservices

● Cross-Shard Event Coordination Service: Ensures that events triggered or managed by the

Global State Management Service are properly communicated and synchronized across

individual shards.

● Transaction and Economy Service: Collaborates to mirror the global economic state across all

shards, reflecting transactions, market fluctuations, and resource distribution in real-time.

● Analytics and Telemetry Service: Utilizes aggregated data to provide insights into player

behaviors, game health, and the effectiveness of global events, informing future game

development and event planning.

● Dynamic Background Event Service: Coordinates with dynamic events that influence or are

influenced by the global game state, ensuring that these events are seamlessly integrated into

the overall game narrative.

● Rights Management Service: Integrates global updates on player associations, contracts, and

affiliations, such as faction standings or guild memberships, ensuring that rights and

permissions are accurately reflected across the game world.



Technical and Architectural Considerations

● Global Data Aggregation: Implements robust mechanisms for aggregating global data from

all shards, ensuring real-time updates and consistency in the representation of the game

world.

● Scalable Database Solutions: Employs scalable database technologies, such as Amazon

Aurora or Google Cloud Spanner, capable of efficiently managing the vast amounts of data

associated with the global state.

● Security and Data Integrity: Establishes strict security protocols to protect the integrity and

privacy of global state data, including encryption, access controls, and regular audits to

prevent unauthorized access or manipulation.

● Real-Time Updating Mechanisms: Utilizes technologies like WebSockets or server-sent events

(SSE) to push real-time updates to players and game managers, ensuring that changes to the

global state are immediately reflected in the game experience.

● Fault Tolerance and Redundancy: Designs the service with high availability in mind,

employing redundancy and failover strategies to maintain continuous operation, even in the

event of partial system failures.

● Monitoring and Performance Analytics: Leverages tools such as AWS CloudWatch or

Prometheus for continuous monitoring of the service's performance, with analytics to

optimize data processing and event handling based on observed patterns.

By centralizing the management of global game states and ensuring seamless integration with other

shard-based services, the Global State Management Service plays a critical role in maintaining a

unified and immersive game world, enhancing player engagement and facilitating dynamic

interactions across the entire Terra Nova ecosystem.



(33) Player Movement and Instance Management Service
This service is designed to ensure a fluid and consistent experience for players as they navigate

through different shards of the game world, and when engaging in group activities that require

instance management. It aims to preserve gameplay continuity and social connections across the

game's distributed architecture.

Key Features

● Dynamic Shard Transitions: Handles the logistics of moving players between shards to

maintain gameplay continuity, ensuring that players can seamlessly join friends or participate

in global events without experiencing disruptions.

● Instance Management: Automates the creation, allocation, and management of instances for

dungeons, raids, or large-scale events that span multiple shards, optimizing for player

experience and server efficiency.

● State Consistency: Guarantees that player state, including inventory, progress, and position, is

consistently maintained when transitioning between shards or entering/exiting instances,

ensuring no loss of data or progress.

Key Integrations

● Cross-Shard Communication Service: Collaborates closely to manage the technical

complexities of cross-shard player movement, ensuring data consistency and real-time

synchronization across the game world.

● Shard Orchestration Service:Works in tandem to dynamically allocate or scale resources for

new instances based on current player demand and shard capacity, optimizing gameplay

performance.

● Environment Interaction Service: Ensures player interactions within instances reflect the

specific contexts and challenges designed for those environments, enhancing immersion.

● Inventory Management and Localization Service: Integrates to ensure that player inventories

are accurately reflected and maintained across shard transitions and within instances,

supporting a seamless gameplay experience.

● Character Interaction and POV Service: Maintains the integrity of character states and

perspectives across shard boundaries, preserving the player's chosen interaction modes and

viewpoints.

● Gear Management Service: Coordinates to ensure that any gear or equipment changes made

by the player are consistently applied and visible, regardless of shard or instance.



● Player Profile Management Service: Utilizes player profile data to support matchmaking,

grouping, and instance allocation, tailoring experiences to player skills, preferences, and social

connections.

Technical and Architectural Considerations

● Instance Creation Algorithms: Develops sophisticated algorithms for instance creation that

efficiently balance load across the server infrastructure, optimizing player distribution and

minimizing latency.

● Seamless State Management: Implements advanced state management techniques to

ensure that all aspects of a player's game state are preserved and accurately replicated across

shard transitions and instance engagements.

● Matchmaking and Grouping Mechanisms: Designs robust systems for matchmaking and

grouping that support cross-shard play, enabling players to easily connect with friends and

participate in shared activities, regardless of their original shard.

● Scalability and Flexibility: Adopts a scalable architecture, possibly utilizing containerization

and microservices, to dynamically adjust resource allocation for instances based on real-time

demand, ensuring efficient use of server resources.

● Security and Authentication: Incorporates strict security measures to protect player data

during transitions and within instances, using authentication protocols to verify player

identities and permissions.

● Monitoring and Optimization: Leverages real-time monitoring tools to track the performance

of shard transitions and instance management, using data analytics to continually optimize

the algorithms and systems involved for better efficiency and player satisfaction.

By addressing these considerations, the Player Movement and Instance Management Service plays a

crucial role in delivering a seamless and engaging multiplayer experience, enabling players to move

freely across the game's expansive world and participate in shared activities with minimal disruption.



(34) Shard Agnostic Data Service
This crucial service underpins the game's ability to provide a consistent and unified experience across

its shard-based architecture. It ensures that specific types of data, which are central to the gameplay

and player interaction, remain consistent, accessible, and up-to-date across all shards, thereby

supporting a seamless multiplayer environment.

Key Features

● Low-Latency Data Access: Optimizes for quick read and write operations essential for

maintaining a responsive gameplay experience, ensuring that data such as player profiles,

inventory, and global leaderboards are always current.

● Data Caching and Replication: Implements advanced caching and data replication strategies

to enhance performance and availability, reducing load times and ensuring data integrity

across all game environments.

● Ownership and Permissions Management:Manages access control and permissions for

shared resources, ensuring that players can safely and reliably access their items, and interact

with shared game elements, regardless of the shard.

Key Integrations with Other Microservices

● Player Profile Management Service: Offers a unified view of player profiles, ensuring that

achievements, progress, and personalization are consistent across shards.

● Inventory Management Service: Synchronizes shared inventories, physical item locations and

equipment across the game's shards, allowing for a coherent experience in itemmanagement

and accessibility.

● Global State Management Service: Contributes to maintaining a unified narrative and

economic system that players influence and interact with across shards, enhancing the game's

dynamic and interconnected world.

● Dynamic Background Event Service: Aligns with global events and narratives, ensuring that

players experience a cohesive story progression and world state.

● Economy, Exchange, and Transaction Service: Facilitates consistent economic interactions

and transactions across shards, critical for a unified game economy.

● Item Physics and Collision Service: Ensures that item states and properties are consistent for

players, enhancing immersion and interaction with the game world.

● Gear Management Service: Guarantees that gear and equipment assignments are consistent

for players across shards, preserving gameplay balance and personalization.



● Analytics and Telemetry Service: Leverages aggregated data across shards to inform game

development, balance, and player support, ensuring a quality gameplay experience.

Technical and Architectural Considerations

● Data Partitioning and Replication: Employs strategies for efficient data partitioning and

replication to ensure high availability and consistency across the distributed system,

enhancing the game's scalability and fault tolerance.

● Caching Mechanisms: Utilizes advanced caching techniques to minimize access times for

frequently accessed data, significantly improving gameplay responsiveness and reducing

server load.

● Security and Access Control: Implements robust security protocols, including encryption and

access control mechanisms, to protect sensitive player data and prevent unauthorized access

or tampering, ensuring trust and safety within the game environment.

● Scalability and Performance Optimization: Designs the service for scalability, using

cloud-based solutions and services that can dynamically adjust resources based on demand,

ensuring the service remains stable under varying loads.

● Monitoring and Maintenance: Incorporates comprehensive monitoring and logging tools to

track the health and performance of the service, enabling proactive maintenance and

optimization based on real-time data and trends.

By addressing these considerations, the Shard-Agnostic Data Service ensures that key aspects of the

game world remain consistent and accessible to players, supporting a seamless and engaging

experience across the game's shard-based architecture.



(35) Analytics and Telemetry
This service enhances the game's development and player experience through the collection,

analysis, and interpretation of data. It provides the development team with actionable insights into

player behaviors, system performance, and engagement metrics, enabling informed decisions that

drive improvements and optimizations across the game.

Key Features

● Comprehensive Data Collection: Aggregates data across all aspects of the game, from player

actions and system events to interactions within the environment, ensuring a holistic view of

the game's ecosystem.

● Real-time Analytics: Offers immediate insights through the processing of data in real time,

enabling quick responses to player needs and system performance issues.

● Trend Analysis and Reporting: Utilizes historical data to identify trends, inform long-term

development strategies, and guide content creation to align with player interests.

● Insights into Player Behavior: Analyzes player data to uncover patterns and preferences,

supporting the customization of the game experience to enhance player satisfaction and

retention.

● Performance Monitoring: Tracks and analyzes performance metrics across the game's

infrastructure, identifying optimization opportunities to improve efficiency and reduce latency.

● Event Tracking:Monitors game events and player milestones, providing a detailed

understanding of how players interact with the game and each other, which informs content

development and community management strategies.

● Feedback Loop for Development: Acts as a continuous source of feedback for the

development team, enabling data-driven decisions that enhance the game's quality, balance,

and player engagement.

Key Integrations with Other Microservices

● All Game Microservices: Ensures comprehensive data collection by integrating with every

microservice, from shard management to player interactions, capturing a wide array of

telemetry for analysis.

● Economy, Exchange, and Transaction Service: Analyzes economic data to understand market

dynamics, crafting impacts, and player trade behaviors, supporting economic balance and

content value.

● Global State Management and Cross-Shard Communication Services: Provides insights into

the effectiveness of global events and cross-shard interactions, aiding in the optimization of

these systems for a cohesive player experience.



● Player Movement and Instance Management Services: Gathers data on player movements

and instance participation to understand social dynamics and engagement levels, guiding

community features and content development.

● Dynamic Background Event and Quest Management Services: Tracks player engagement

with the narrative and quest content, informing narrative development and quest design.

● World Navigation and Mapping Service: Collects data on player exploration patterns to

optimize world design and navigation systems, enhancing exploration

● Skill Progression and Management Service: Analyzes skill progression data to ensure

balanced growth opportunities and rewarding challenges for all players.

Technical and Architectural Considerations

● Scalable Data Pipeline: Implements a scalable data processing pipeline capable of handling

vast amounts of telemetry from a global player base, using cloud-native services for real-time

streaming and processing.

● Big Data Storage and Analytics: Utilizes cloud-based data warehousing and analytics

platforms to store, manage, and analyze large datasets, enabling efficient query performance

and complex data analysis.

● Machine Learning for Player Insights: Applies machine learning models to predict player

behaviors, segment player bases, and personalize the game experience, enhancing

engagement and retention.

● Robust Data Privacy and Security: Adheres to strict data privacy regulations and employs

security measures to protect player data, ensuring trust and compliance.

● Visualization and Reporting Tools: Integrates with visualization tools to present analytics in an

accessible format for stakeholders, facilitating data-driven decision-making and reporting.

● Monitoring and Alerting: Sets up comprehensive monitoring and alerting systems to detect

anomalies, performance issues, and trends in real time, enabling proactive management and

optimization.

By leveraging the Analytics and Telemetry Service, Terra Nova can continuously evolve and adapt

based on deep insights into its operational performance and player behaviors, ensuring a dynamic,

engaging, and well-optimized gaming experience.



(36) Social Interaction Service
To foster a vibrant community within the game by providing players with extensive social interaction

tools, including chat systems, friend lists, guilds/clans, and mechanisms for forming parties and

factions.

Key Features

● Chat Systems (Text and Voice): Offers robust, scalable chat solutions that support private

messaging, group chats, and voice communication within the game, enhancing player

interaction and coordination.

● Proximity-Based VOIP: Enables voice chat that is spatially aware, allowing players to

communicate with others nearby in the game world, simulating real-world conversations and

tactics discussions.

● NPC Contact List: Allows players to maintain a list of key NPCs, facilitating easier access to

quests, lore, and services provided by these characters.

● Friend Lists: Enables players to add and manage friends, providing features like online status

notifications, quick messaging, and the ability to join friends in-game.

● Party System: Facilitates the creation of temporary groups for missions, quests, or exploration,

tools for group management, communication, and shared objectives.

● Faction Formation: Supports the creation and management of player-led factions with their

own identities, goals, and hierarchies, encouraging large-scale cooperation and competition.

● NPC-Run Guilds: Offers players the opportunity to join NPC-led guilds across various sectors,

providing unique quests, rewards, and community events.

Key Integrations with Other Microservices

● Player Profile Management Service: Synchronizes social interactions with player profiles,

including friend lists, guild memberships, and faction affiliations, ensuring a seamless

experience across game sessions and devices.

● Quest Management Service: Integrates social structures like parties and guilds with quest

distribution, allowing for group-based quests and events that encourage social interaction and

teamwork.

● World Navigation and Mapping Service: Utilizes player locations to facilitate social

interactions, such as joining friends in their location or organizing guild events in specific

world areas.

● Rights Management Access Service:Manages access controls for factions and guilds,

determining who can join, contribute to, or lead these groups based on in-game actions and

reputation.



● Dynamic Background Event Service: Coordinates with social structures to trigger events that

impact factions and guilds, driving narrative engagement and community involvement.

● NPC Interaction Service: Enables dynamic interactions with NPCs for guild-related activities

and faction missions

● Shard-Agnostic Data Service & Cross-Shard Communication Service: Ensures social

interactions remain consistent and accessible across game shards, facilitating a unified

community experience.

● Crew and Companion Management Service: Integrates with social systems to manage crew

assignments and interactions within player groups.

Technical and Architectural Considerations

● Scalable Messaging Infrastructure: Implements scalable, real-time messaging systems

capable of handling high volumes of concurrent users and messages, ensuring low latency

and high reliability.

● Spatial Voice Communication: Adopts advanced VOIP technologies with spatial processing to

simulate realistic audio experiences based on player positions and environments, enhancing

immersion and social interaction.

● Data Privacy and Security: Ensures all communication channels are secure, employing

encryption and privacy measures to protect player conversations and personal information.

● Integration Flexibility: Designs the service with modularity in mind, allowing for easy

integration with other game systems and third-party services, supporting a rich ecosystem of

social features.

● User Interface and Accessibility: Develops intuitive UI/UX for social features, ensuring they are

accessible and user-friendly

● Monitoring and Analytics: Incorporates tools for monitoring system performance and

analyzing social interactions, enabling continuous improvement based on user feedback and

interaction patterns.

By prioritizing social interaction within the game's design, the Social Interaction Service not only

enriches the player experience but also cultivates a strong, engaged community that is integral to the

game's long-term success and vibrancy.



(37) Testing and Optimization
This service is crucial for maintaining high-quality gameplay and system performance in Terra Nova.

It employs automated testing and real-time data analysis to continuously refine game mechanics,

balance, and performance, ensuring an engaging player experience.

Key Features

● Automated Gameplay Testing: Implements automated testing frameworks to simulate player

actions and game scenarios, identifying bugs, balance issues, and areas for enhancement in

game mechanics and interactions.

● Performance Benchmarking: Utilizes sophisticated tools to measure game performance

across different hardware configurations and network conditions, ensuring the game runs

smoothly for all players.

● Feedback Collection Mechanisms: Integrates direct feedback channels from players into the

development loop, allowing for the prioritization of fixes and enhancements based on

community input.

● Automated Performance Calibration: Applies machine learning and AI to analyze gameplay

data and automatically adjust game parameters for optimal balance and performance.

● Continuous Calibration and Improvements: Leverages continuous integration and

deployment pipelines to roll out optimizations and balance adjustments rapidly in response to

testing outcomes and player feedback.

Key Integrations with Other Microservices

● Analytics and Telemetry Service: Gathers comprehensive gameplay and performance data,

facilitating informed decisions on optimizations and enhancements.

● All Game Mechanics Services: Interfaces with services like the Dedicated Vehicle Combat,

Stealth Management, and First Person Combat System Services to test and optimize specific

gameplay mechanics.

● Environmental Services: Collaborates with the Orbital Entry and Atmospheric Descent and

Environmental Interaction Services to ensure environmental mechanics are immersive and

performant.

● Player Interaction Services:Works closely with the Vehicle Operation, Computer Core

Interaction, and Functional Component Interaction Services to refine player interactions and

usability.

● Global and Economic Systems: Integrates with the Economy, Exchange and Transaction and

Dynamic Background Event Services to test and optimize economic models and dynamic

world events.



● Player Progression Systems: Coordinates with the Skill Progression and Management and

Quest Management Services to ensure a balanced and rewarding progression system.

● Mobility and Exploration Services: Collaborates with the Long Distance Travel andWorld

Navigation and Mapping Services to optimize exploration and travel mechanics, ensuring they

are engaging and accessible.

Technical and Architectural Considerations

● Scalable Testing Frameworks: Develops scalable, automated testing frameworks capable of

simulating thousands of concurrent users and complex gameplay scenarios to thoroughly test

game systems at scale.

● Real-Time Performance Monitoring: Implements real-time monitoring tools to continuously

assess game performance, identifying areas for optimization and quickly addressing emerging

issues.

● Data-Driven Optimization: Leverages big data analytics and machine learning algorithms to

analyze gameplay data, identifying patterns that inform balance adjustments and

performance optimizations.

● Feedback Integration: Establishes mechanisms for efficiently collecting and integrating player

feedback into the testing and optimization loop, ensuring player concerns and suggestions are

addressed promptly.

● Continuous Deployment: Utilizes automated deployment pipelines to facilitate the rapid

iteration of game updates, allowing for the swift implementation of optimizations and balance

adjustments based on testing outcomes.

● Security and Compliance: Ensures testing and optimization processes comply with data

protection regulations, safeguarding player data and privacy throughout the testing and

feedback collection processes.

The Testing and Optimization Service is foundational to maintaining the Terra Nova’s quality,

performance, and player satisfaction, ensuring the game evolves in response to player feedback and

changing gameplay dynamics, fostering a continuously engaging and balanced game environment.



(38) NPC Interaction Service
To orchestrate sophisticated NPC interactions within the game, enhancing the narrative depth, player

engagement, and realism through dynamic dialogues, quests, and behavior patterns.

Key Features

● Dynamic Behavior and Dialogue: Implements AI-driven NPC behaviors and dialogues that

adapt to player actions, game events, and the evolving game world.

● Procedural NPC Generation: Creates NPCs with rich backstories, affiliations, and personalities,

making each interaction unique and immersive.

● Companion and Crew Recruitment: Facilitates the hiring process of NPCs as companions or

crew members, adding strategic depth to player missions and base operations.

● Historical Interaction Tracking:Maintains a record of past interactions to influence future NPC

responses and attitudes towards the player.

● Schedules and Contextual Behavior: NPCs follow realistic schedules influenced by time,

weather, and world states, enhancing immersion.

● Faction and Reputation Dynamics: NPC interactions are affected by the player’s reputation

with various factions, altering dialogues and available quests.

Key Integrations with Other Microservices

● Skill Progression and Management Service: Tailors NPC conversation outcomes to the

player's skills in diplomacy or persuasion, affecting quest availability and NPC loyalty.

● Dynamic Background Event Service: Adjusts NPC behaviors and availability based on

ongoing world events, aligning NPC actions with the global narrative.

● Crew and Companion Management Service:Manages the operational aspects of NPC crew

and companions, including assignment to tasks and monitoring their status.

● Dynamic Passenger Manifest Service:Manages interactions with various passenger NPCs to

resolve passenger requests

● Rights Management Access Service: Assigns specific access rights to NPC crewmembers or

companions, governing their interaction with player assets.

● Quest Management Service: Links NPCs to quests, enabling them to offer, progress, or

conclude storylines based on player interactions.

● World Navigation and Mapping Service: Influences NPC distribution and behaviors based on

geographic and environmental conditions.

● Gear Management System: Ensures NPCs are equipped appropriately for their roles,

environments, and affiliations.



● Functional Component Interaction Service: Integrates AI or droid NPCs with gameplay

mechanics, enabling them to interact with game systems or assist in tasks.

● Economy, Exchange, and Transaction Service: Records transactions between players and

NPCs, affecting the game’s economy and player resources.

Technical and Architectural Considerations

● Behavior Trees and AI Modeling: Utilize cloud-based AI services and behavior tree structures

for flexible NPC AI development, ensuring dynamic and realistic interactions.

● Cloud-based State Management: Employ Amazon DynamoDB for efficient storage and

retrieval of NPC states and interaction histories, ensuring scalability and performance.

● Real-Time Event Processing: Implement AWS Lambda for immediate processing of

NPC-related events, enabling dynamic responses to player actions and game states.

● Secure API Communication: Use Amazon API Gateway to facilitate secure and scalable

communications between this service and other microservices, protecting data integrity.

● Data Encryption and Privacy: Apply best practices in data encryption for storing NPC data,

ensuring compliance with privacy standards.

● Scalability and Reliability: Design the service with auto-scaling capabilities using AWS Elastic

Beanstalk or Kubernetes (EKS) to handle varying loads, particularly in densely populated game

areas.

● Comprehensive Monitoring: Integrate with Amazon CloudWatch for monitoring NPC

interaction systems, detecting anomalies, and optimizing NPC behavior patterns over time.

This NPC Interaction Service is foundational to creating a vibrant, responsive game world where every

NPC interaction enriches the player’s experience, contributing to a deeply immersive narrative and

dynamic world.



(39) Dynamic Content Delivery Service
To dynamically deliver and update game content based on player progression, world events, and

real-time interactions, ensuring a constantly evolving and engaging game environment.

Key Features

● Content Streaming: Seamlessly streams new content such as quests, items, and environments

to players based on their location, actions, or story progression.

● Adaptive World Events: Triggers global or localized events dynamically, affecting the game

world and player experiences based on collective or individual player actions.

● Personalized Content Delivery: Tailors game content to individual player choices, progression,

and interactions, enhancing the personal relevance of the game narrative and challenges.

● Real-Time Updates: Allows for the instant update of game content without requiring

downtime or disrupting player experience, maintaining continuous engagement.

● Version Control and Rollback:Manages content versions to facilitate updates, hotfixes, and

rollback capabilities, ensuring game stability and integrity.

Key Integrations with Other Microservices

● World Navigation and Mapping Service: Integrates with this service to align content delivery

with player exploration and discovery, enriching the explorative aspects of the game.

● Quest Management Service:Works closely to provide players with quests that are relevant to

their current narrative, location, and skill level, keeping the gameplay experience fresh and

challenging.

● Player Profile Management Service: Leverages player data to deliver personalized content,

ensuring that new challenges and rewards are appropriately matched to player progress.

● Economy, Exchange, and Transaction Service: Coordinates with the economic aspects of the

game, introducing new items or economic conditions as part of content updates.

● Skill Progression and Management Service: Aligns content difficulty and skill requirements

with the player’s progression, providing a consistent challenge.

● Analytics and Telemetry Service: Utilizes data on player behavior and game performance to

inform the delivery of new content, optimizing for engagement and satisfaction.

● Dynamic Background Event Service: Synchronizes with world events to deliver thematic

content, enhancing immersion and player investment in the game world.

● Environmental Interaction Service: Updates environmental features and interactive elements

in real-time, keeping the game world dynamic and responsive.

Technical and Architectural Considerations



● Cloud-Based Content Management: Utilize cloud storage solutions like Amazon S3 for

scalable and secure storage of game assets, facilitating efficient content streaming and

updates.

● Content Delivery Networks (CDN): Implement Amazon CloudFront or similar CDNs to reduce

latency in content delivery, ensuring players experience minimal loading times regardless of

their global location.

● Microservices Communication: Leverage AWS Lambda and Amazon API Gateway for efficient,

secure communication between the Dynamic Content Delivery Service and other

microservices, facilitating real-time content updates and interactions.

● Data-Driven Content Deployment: Employ machine learning and data analytics tools like

AWS SageMaker and Amazon Redshift to analyze player data and optimize content delivery

strategies.

● Versioning and Deployment: Use AWS CodeDeploy and AWS Elastic Beanstalk for automated

content deployment, versioning, and rollback, ensuring seamless updates and maintenance.

● Security and Compliance: Apply stringent security measures, including encryption and access

controls, to protect content data and comply with regulatory standards.

● Monitoring and Optimization: Integrate comprehensive monitoring solutions like Amazon

CloudWatch to track the performance of content delivery, enabling quick adjustments and

optimizations based on real-time feedback.

The Dynamic Content Delivery Service plays a crucial role in maintaining the game’s relevance and

appeal over time, providing a mechanism to introduce new challenges, stories, and worlds to the

player base, keeping the game environment alive and engaging.



(40) Docking and Traffic Management Service
Manages the docking process between vehicles and stations or between vehicles themselves,

coordinating with air traffic control for docking permissions and ensuring smooth docking

mechanics.

Key Features

● Air Traffic Control Integration: Coordinates with virtual air traffic control systems to assign

docking bays or ports and manage the flow of vehicle traffic around stations and large vessels.

● Advanced Docking Mechanics: Enables precise control and automation of docking

procedures, including alignment, connection, between ships and stations.

● Safety Protocols and Regulations: Enforces game world safety protocols and docking

regulations, including quarantine measures, customs inspections, and security screenings.

● Resource and Data Exchange: Facilitates the transfer of resources, data, and passengers

between docked vessels or between a vessel and a station,

● Docking Permissions and Security: Enforces docking permissions and security protocols,

allowing only authorized vessels to dock in restricted areas or with specific ships/stations.

● Environmental and Physics Considerations: Adjusts docking mechanics based on

environmental conditions (gravity, atmosphere) and the physical properties of the docking

entities.

Key Integrations with Other Microservices

● Item Physics and Collision Service: Ensures that the physical interactions during docking,

such as collisions and alignments, are realistically managed

● Animation Management Service: Coordinates detailed animations for the docking and

undocking process, enhancing visual realism and player immersion.

● Player AI Assistant Service: Automates docking procedures for players who have upgraded

their AI assistant, providing support for manual and automatic docking scenarios.

● Vehicle Operation Service: Coordinates with this service to manage the vehicle's controls

during the docking process, ensuring players can smoothly dock and undock.

● Environmental Scanning Service: Utilizes scanning data to assist in navigation and

identification of docking ports, and to ensure that the docking path is clear of obstacles.

● World Navigation and Mapping Service: Integrates with this service to update the player's

location upon successful docking and to provide navigation assistance to the designated

docking area.

● Economy, Exchange, and Transaction Service:Manages any fees associated with docking

services, such as docking fees, refueling charges, or customs duties.



● Rights Management Access Service: Verifies ownership and access rights for docking at

private or faction-controlled stations and ships.

● Analytics and Telemetry Service: Collects data on docking activities for game balance, traffic

management, and to improve the docking experience.

Technical and Architectural Considerations

● Real-Time Data Processing: Utilizes event-driven architectures and real-time processing

capabilities to manage dynamic docking scenarios and traffic patterns.

● Advanced Simulation Techniques: Employs physics simulation and environmental modeling

to ensure that docking mechanics are influenced by realistic conditions and entity properties.

● Collision Detection Algorithms: Utilize advanced collision detection algorithms to ensure that

ships can dock without causing damage to infrastructure or the ships themselves.

● Scalable Communication Protocols: Implements scalable and secure communication

protocols for managing data exchange and commands between docking entities and control

systems.

● Security and Authentication: Secure API endpoints and data transmissions, ensuring that

docking requests and operations are authenticated and authorized to prevent unauthorized

access or sabotage.

● User Interface Adaptations: Designs intuitive UI/UX for docking controls, offering players clear

information and control options during docking procedures, with adaptive interfaces based on

vehicle type and docking context.

The Docking and Traffic Management Service centralizes and streamlines the docking experience,

making it a more integral part of the game's universe by adding depth to the interaction with space

stations and other ships. This approach ensures a cohesive integration of docking mechanics with the

broader game ecosystem, enhancing the realism and immersion of space travel and operations.



(41) Vehicle Communication and Targeting Service
To manage all aspects of vehicle communication, including initiating communications between

vehicles and stations, managing radar locks for both friendly interactions and combat engagements,

and facilitating radar pinging for environmental awareness.

Key Features

● Communication Management: Facilitates vehicle-to-vehicle and vehicle-to-station

communications, allowing players to hail NPCs, request docking permissions, or communicate

with other players.

● Radar Locking:Manages radar locks, distinguishing between friendly hails (communication

locks) and hostile locks (target locks for combat).

● Signal Targeting and Scanning: Coordinates targeting of scanned signals, enabling players to

select and interact with specific entities detected via the Environmental Scanning Service.

● Radar Pinging: Allows vehicles to ping the surrounding area for signals, enhancing situational

awareness and environmental discovery.

Key Integrations with Other Microservices

● Docking and Traffic Management Service: Integrates to manage communications related to

docking requests, permissions, and traffic control.

● Environmental Scanning Service: Utilizes scanning data to identify potential targets or

entities of interest for communication or combat.

● Social Interaction Service: Coordinates with this service for player-to-player communications

and interactions facilitated by vehicle systems.

● Player AI Assistant Service: Integration that supports the intervention of the Player AI around

warnings or details to surrounding vehicles scanned

● Dedicated Vehicle Combat Service:Works in tandem to manage combat engagements,

including target locking and tracking for offensive and defensive systems.

● NPC Interaction Service: Facilitates interactions with NPCs, including hailing NPC ships or

stations for quests, trade, or narrative progression.

● Crew and Companion Management Service: Supports communication protocols related to

crew commands, assignments and interactions with companions aboard the vehicle.

● Dynamic Passenger Manifest Service: Supports communication protocols related to

passenger announcements, for landing, takeoff, cruise, boarding and baggage status

Technical and Architectural Considerations



● Real-Time Data Processing: Implement real-time data processing mechanisms to handle

dynamic communication and targeting situations with minimal latency.

● Scalability and Reliability: Design the service to be highly scalable and reliable, ensuring it can

handle a large volume of simultaneous communications and targeting operations across the

game world.

● Security and Authentication: Ensure secure communication channels, authenticating and

encrypting data to prevent unauthorized access and interference.

● User Interface Integration: Develop intuitive UI components that allow players to easily

manage communications, radar locks, and targeting from within their vehicles.

● Event-Driven Architecture: Leverage an event-driven architecture to efficiently handle state

changes, communication requests, and radar pings, facilitating responsive interactions

between vehicles, stations, and entities.

The Vehicle Communication and Targeting Service centralizes the management of all

communication and targeting functionalities within the game, enhancing player engagement by

providing a more immersive and interactive space navigation experience. This microservice not only

improves the gameplay mechanics related to exploration, combat, and social interactions but also

streamlines the integration of these systems within the game's broader architecture.



(42) Network Management and Breach Service
Facilitates the simulation and management of in-game network infrastructures, enabling gameplay

around hacking, network defense, and the management of connected devices and personnel within

environments like bases, stations, and ships.

Key Features

● Subnet Simulation: Simulates subnets for different environments, each with its unique set of

devices, systems, and NPCs connected to it.

● Breach and Defense Mechanics: Supports gameplay around attempting to breach (hack) into

these subnets or defend them from enemy actions.

● Network Device Management: Allows players and NPCs to interact with, control, or sabotage

connected devices within a subnet, affecting gameplay and objectives.

● Access Control and Permissions:Manages access levels within the network, determining

what information or controls are available to players or NPCs based on their role, skill, or

success in hacking efforts.

● Satellite Integrity Monitoring: Integrates systems for monitoring the health and status of

satellites, providing missions or tasks for maintenance.

● Network and Satellite Repair Missions: Generates player or NPC missions for repairing

damaged satellites, involving travel, resource management, and skill-based gameplay to

restore communication capabilities.

● Sabotage Mechanics: Introduces gameplay mechanics for players to plan and execute

sabotage missions against enemy satellites, affecting global communication, navigation, and

intelligence capabilities.

● Countermeasures: Allows for the implementation of defensive strategies against sabotage,

including NPC patrols, security systems, and player-led counter-sabotage

Key Integrations with Other Microservices

● Computer Core Interaction Service: Direct integration to facilitate hacking attempts, network

defenses, and the management of network operations through the computer core. For

hacking into satellite control systems, either to gain control for sabotage, gather intelligence,

or defend against enemy breaches.

● Base Building and Management Service: Coordinates with this service to integrate network

systems into player-built structures, allowing for customized security measures and network

setups. Includes satellite management as part of base or station operations, allowing players

to construct, upgrade, and repair satellite infrastructure within their territories.



● Dynamic Background Event Service: Responds to and influences global events, where a

significant hack or network breach could impact the wider game world.

● Rights Management Access Service:Works in conjunction with rights management to

enforce access controls and permissions within networks, reflecting the player's or NPC's

authority and hacking proficiency.

● Vehicle Communication and Targeting Service: Integrates for managing network

communications and targeting within vehicles, supporting both defensive and offensive

network operations. Coordinates with this service for targeting satellites in sabotage missions

or aligning with them for communication purposes.

● Environmental Scanning Service: Utilizes environmental scans to identify network

vulnerabilities or assets within a subnet, aiding in both breach attempts and defensive

strategies. Utilizes scanning to identify vulnerable satellites or diagnose issues requiring

maintenance, integrating satellite data into broader environmental scanning activities.

Technical and Architectural Considerations

● Distributed System Simulation: Simulates a distributed network of satellites, each with

unique roles and vulnerabilities,

● Dynamic Event Generation: Creates dynamic world events based on the state of satellite

networks, such as global communication blackouts or navigation challenges, directly

influenced by player actions.

● Real-Time Processing and Feedback: Implement mechanisms for real-time processing of

network interactions to provide immediate feedback on breach attempts, defense actions, and

device management.

● Security and Encryption: Design the service with a focus on in-game security and encryption

models, allowing for varied gameplay around hacking and network defense strategies.

● Scalability: Ensure the service can scale to accommodate a growing number of player-created

networks, each with its unique configuration and connected devices.

● User Interface and UX: Develop intuitive UI/UX designs that allow players to interact

effectively with network systems, whether for hacking, defense, or management

● Event-Driven Architecture: Leverage an event-driven model to dynamically handle network

events, breaches, and changes in network status,

The Network Management and Breach Service enriches the gameplay by introducing complex

network interactions into the game's strategic and combat elements.



(43) Player AI Assistant Service
Enhances player engagement and streamline gameplay by providing a keyboard-activated AI

assistant that communicates in voice to the players. This service supports players with real-time

information, environmental warnings, navigational aids, combat assistance, and dynamic

adjustments to vehicle or base settings, improving situational awareness and gameplay efficiency.

Key Features

● Tiered Assistance Levels: Offers various tiers of assistance, from basic informational support to

advanced automation and decision-making capabilities, with higher levels unlocked through

in-game purchases or achievements.

● Real-Time Environmental Awareness: Provides survival information, enemy proximity alerts,

and damage assessments.

● Navigational Optimization: Aids in plotting courses, optimizing travel routes, including FTL

navigation, and suggesting evasive maneuvers.

● Combat Support: Assists in identifying threats, suggesting tactical options, and managing

targeting systems.

● Dynamic System Adjustments: Automatically adjusts vehicle and base settings in response to

environmental conditions or strategic needs.

● News and Event Updates: Delivers real-time updates from the Dynamic Background Event

Service, offering insights into global events, quests, and economic opportunities.

● Automated Actions: Capable of executing predefined actions like auto-pilot for vehicles or

sentry mode for bases and ships.

Key Integrations with Other Microservices

● Crew and Companion Management Service:Manages crew productivity , and companion

actions.

● Dynamic Passenger Manifest Service: Integration that supports the management of

passenger satisfaction

● Environmental Scanning Service: Powers advanced environmental scans tailored to the

player's preferences.

● Vehicle Communication and Targeting Service: Facilitates communication and targeting

functions within vehicles.

● Network Management and Breach Service: Coordinates network-based actions for docking,

ATC communications, and cybersecurity.

● Vehicle Operation Service & Long Distance Travel Service: Integrates with vehicle controls for

navigation, flight optimization, and systemmanagement.



● Dynamic Background Event Service: Fetches and relays current event information relevant to

the player's interests and location.

● Docking and Traffic Management Service: Assists in automated docking procedures and

traffic management for efficient station or ship interactions.

● Base Building and Management Service: Offers optimization suggestions for base

management and defensive strategies.

Technical and Architectural Considerations

● Voice Recognition and Processing: Implement cloud-based voice processing solutions (e.g.,

Amazon Lex) for natural language understanding and interaction.

● Service Orchestration: Use AWS Step Functions to coordinate responses and actions across

multiple services based on player commands or AI decisions.

● Event-Driven Architecture: Leverage AWS Lambda for real-time, event-driven processing,

enabling the AI assistant to react promptly to changes in game state or player requests.

● Machine Learning: Utilize Amazon SageMaker to refine AI decision-making processes,

learning from player behavior patterns to personalize and enhance the assistant's responses.

● API Integration: Ensure seamless communication between the AI assistant service and other

microservices through RESTful APIs or message queues (Amazon SQS/SNS) for reliable data

exchange.

● Scalability and Reliability: Architect the service using containerization (Amazon ECS or EKS)

and serverless technologies (AWS Lambda) for scalability and resilience.

● Security and Privacy: Adopt robust security measures, including data encryption and secure

API endpoints (Amazon API Gateway), to protect player data and interactions.

The Player AI Assistant Service stands as a pivotal addition to the game's ecosystem, providing a layer

of interactive and responsive support that enriches the player experience through personalized

assistance and strategic insights.



(44) Planetary Surface Tech Service
Seamlessly manages the streaming and de-streaming of planetary surfaces and their corresponding

assets as players explore vast distances across different planets. This service ensures a fluid transition

between space and planetary environments, enhancing immersion without sacrificing performance.

Key Features

● Dynamic Asset Streaming: Automatically adjusts the level of detail for planetary assets based

on the player's proximity to a planet's surface, ensuring optimal performance and visual

quality.

● Orbital Transition Management: Coordinates the streaming of assets during orbital entry and

descent, presenting players with gradually increasing detail as they approach a planet.

● Environment Adaptation: Dynamically adjusts environmental effects such as weather

patterns, biome-specific flora and fauna, and geological features as players explore different

parts of a planet.

● Network Transition:Manages the shift in communication networks as players move from

space to planetary surfaces, maintaining connectivity with in-game systems and services.

Key Integrations with Other Microservices

● Planetary Time and Environmental Cycle Service: Syncs with this microservice to stream in

the proper time of day and synchronous graphics

● Orbital Entry and Atmospheric Descent Service: Synchronizes the streaming of planetary

details with the phases of orbital entry and descent to ensure a realistic approach experience.

● Vehicle Operation Service: Integrates with vehicle controls to manage transitions between

space and atmospheric flight, affecting how and when planetary assets are streamed.

● Long Distance Travel Service:Works in conjunction with this service to manage the transition

of environmental assets as players engage in FTL travel towards or away from planetary

bodies.

● World Navigation and Mapping Service: Utilizes player location data to stream relevant

planetary surface details and navigational aids, enhancing exploration and orientation on

planetary surfaces.

● Environmental Effects Service: Coordinates with this service to dynamically adjust

environmental conditions and survival challenges based on the player's current location on a

planet.

● Network Management and Breach Service: Facilitates network transitions for players,

ensuring seamless access to planetary networks for communication and data retrieval.



● Quest Management Service: Links quest progression with the exploration of planetary

surfaces, triggering quest updates or completions based on player discoveries or interactions.

Technical and Architectural Considerations

● Content Delivery Networks (CDN): Utilize Amazon CloudFront or a similar CDN to efficiently

deliver high-resolution planetary textures and assets to players worldwide, reducing load

times and latency.

● Spatial Data Management: Implement spatial databases within Amazon Aurora PostgreSQL

to manage geospatial data related to planetary surfaces, facilitating efficient querying and

streaming of relevant assets.

● Serverless Computing: Leverage AWS Lambda for event-driven scaling, allowing for the

dynamic adjustment of asset streaming based on player density and server load.

● Microservice Communication: Employ Amazon API Gateway and AWS AppSync to facilitate

secure and efficient communication between the Planetary Surface Tech Service and other

microservices, ensuring data consistency and real-time updates.

● Data Streaming and Processing: Use Amazon Kinesis for real-time data streaming and

processing, enabling the dynamic updating of environmental conditions and asset details as

players explore.

● Machine Learning for Optimization: Apply Amazon SageMaker to analyze player movement

patterns and optimize asset streaming strategies, predicting areas of high player

concentration and preloading assets accordingly.

The Planetary Surface Tech Service is a cornerstone of the game's immersive exploration experience,

enabling the game to dynamically adapt planetary environments in real-time as players navigate the

vast expanses of its universe, ensuring seamless transitions between space and surface exploration.



(45) Animation Management Service
Centralizes the management of animations for a wide range of interactable elements within the

game world, ensuring consistent quality, performance optimization, and dynamic interactivity across

all game environments.

Key Features

● Centralized Animation Repository: Stores and categorizes animations for quick retrieval and

efficient management, supporting a wide range of game elements from environmental

objects to vehicle components.

● Dynamic Animation Triggering: Dynamically triggers animations based on player

interactions, environmental conditions, and game events, enhancing the game's immersive

experience.

● Performance Optimization: Optimizes animation loading and execution to maintain high

performance and minimize latency, especially important in densely populated or complex

scenes.

● Interactivity Enhancement: Supports complex animation sequences for interactive elements,

providing realistic feedback and effects in response to player actions.

● Animation Customization: Allows for the customization of animations based on game

context, player actions, and specific game mechanics, such as stealth or combat.

● Real-Time Updates: Facilitates the real-time update and synchronization of animations across

different game instances and shards, ensuring consistency in multiplayer environments.

Key Integrations with Other Microservices

● Gear Management System: Integrates animations for gear usage, equipping, and inspection,

enhancing player interaction with equipment.

● Environmental Interaction Service:Manages animations for intractable environment

elements, adding depth to player exploration and interaction.

● Functional Component Service: Controls animations for the operation of functional

components like crafting stations and vehicle parts, providing visual feedback on their use.

● Vehicle Operation and Salvage Services:Manages vehicle-related animations, from

operational feedback to salvage and repair processes, contributing to the realism of vehicle

management.

● Environmental Effects Service: Integrates with animations that reflect survival status or

environmental effects on players and NPCs.

● Crew and Companion Management Service: Coordinates animations for NPCs based on their

activities, interactions, and survival needs.



● Dynamic Passenger Manifest Service: Coordinates animations for NPCs based on their

activities, interactions, and survival needs.

● Item Physics and Collision Management: Ensures realistic animations for item storage,

retrieval, and physical interactions within the game world.

● Stealth Management Service: Adjusts animations to align with stealth gameplay, modifying

visual and auditory cues to support stealth tactics.

● Base Building and Management Service: Controls animations related to base construction,

customization, and environmental interactions.

● Docking and Traffic Management Service:Manages docking procedures and traffic control

animations, enhancing spaceport and hangar operations.

● Network Management and Breach Service: Handles animations for satellite maintenance,

repair, and sabotage activities, including visual indicators of network status.

Technical and Architectural Considerations

● Animation Compression and Streaming: Implement compression techniques and streaming

solutions to efficiently manage and deliver high-quality animations without impacting game

performance.

● Microservice Communication: Utilize API Gateway and event-driven architectures (Amazon

SNS/SQS) for efficient communication between the Animation Management Service and other

microservices, ensuring timely and coordinated animation triggers.

● Scalable Storage Solution: Employ Amazon S3 for scalable and secure storage of animation

assets, facilitating easy access and management.

● Data Caching: Use caching mechanisms (Amazon ElastiCache) to reduce load times for

frequently accessed animations, improving response times during peak gameplay.

● Client-Side Rendering Optimization: Develop client-side rendering optimizations to ensure

smooth animation playback across various devices, considering hardware limitations.

The Animation Management Service plays a crucial role in enriching the game's visual storytelling

and interactivity. By centralizing animation control, the service not only streamlines development and

maintenance but also elevates the player experience through enhanced realism and responsiveness

in the game world.



(46) Vehicle Damage and Repair Service
This service manages the lifecycle of vehicle damage, repair, and maintenance within the game,

ensuring a realistic and immersive experience for players as they navigate the challenges of keeping

their vehicles operational in a dynamic and often hazardous game world.

Key Features

● Automated Damage Assessment: Automatically logs damage to vehicles from environmental

hazards, combat, or collisions, providing players with real-time alerts and damage reports.

● Repair Prioritization and Scheduling: Enables players to prioritize repairs based on criticality,

available resources, and mission requirements. Offers scheduling options for repairs that can

be deferred.

● Resource Management for Repairs: Tracks and allocates necessary resources for repairs,

including spare parts, scrap materials, and crew members, ensuring efficient repair workflows.

● Environmental Adaptation for Repairs:Modifies repair requirements and processes based on

the environmental context, such as requiring additional resources or specialized equipment in

extreme conditions.

● Remote Repair Drones: Controls the deployment of drones for conducting repairs in

hazardous environments or in space, enhancing player capabilities for vehicle maintenance.

● Diagnostic and Predictive Maintenance Tools: Provides comprehensive diagnostic tools for

vehicle health assessment, including predictive maintenance alerts to prevent future

breakdowns.

● Crafting and Salvaging Integration: Facilitates the use of salvaged materials or crafted parts

for vehicle repairs, integrating closely with the Production and Supply Chain Management

Service.

● Emergency Response Protocols: Manages vehicle subsystems for emergency response,

including compartment sealing and fire suppression, in the event of critical damage.

● Upgrades and Customization: Allows for the customization and upgrading of vehicle

components post-repair, offering enhanced performance or durability.

Key Integrations with Other Microservices

● Inventory Management and Localization Service: Ensures availability of repair materials and

parts within the player's inventory and locates nearest resources for repair.

● Environmental Effects Service: Accounts for environmental damage causing vehicle wear and

integrates repair needs based on survival challenges.

● Crew and Companion Management Service:Manages crew assignments for repair tasks,

enhancing the role of NPCs in vehicle maintenance.



● Player AI Assistant Service: Provides damage assessments and repair recommendations,

enhancing player decision-making with AI support.

● Item Physics and Collision Management Service: Integrates for realistic damage modeling

based on collisions and interactions within the game environment.

● Animation Management Service: Animates repair processes, drone operations, and the

physical interaction of crew members during repair tasks.

● Network Management and Breach Service: In case of damage affecting vehicle networks or

systems, coordinates cybersecurity repairs and system restorations.

Technical and Architectural Considerations

● Modular Component Design: Utilizes a modular approach for vehicle components in the

database to efficiently track and manage damage and repairs.

● Real-Time Data Synchronization: Ensures up-to-date synchronization of repair statuses and

vehicle health across services, providing a seamless player experience.

● Resource Forecasting Algorithms: Employs algorithms to accurately forecast resource

requirements for repairs, helping players plan effectively.

● Event-Driven Architecture: Leverages AWS Lambda and Amazon SNS/SQS for real-time

updates on vehicle damage and repair status, facilitating dynamic game play.

● Security and Permissions Management: Implements secure access controls for initiating

repairs, especially critical in multiplayer settings where vehicles may have shared ownership.

By focusing on the detailed management of vehicle damage and repair, this service adds depth to

the gameplay, encouraging strategic planning, resource management, and engagement with various

game mechanics and microservices.



(47) Dynamic Passenger Manifest Service
This service enhances the experience of transporting passengers within the game, focusing on

managing passenger manifests, flight itineraries, and overall satisfaction. It ensures the smooth

operation of flight logistics, passenger welfare, and satisfaction throughout transportation contracts

or missions.

Key Features

● Passenger Management: Efficiently organizes passenger manifests, tracking each passenger's

survival stats, state, and requests during transport.

● Satisfaction Tracking:Monitors and responds to individual passenger needs, including food,

drink, and comfort, to optimize satisfaction scores.

● Contract Fulfillment: Directly links passenger transport to specific quests, contracts, or

missions, ensuring progress and completion are accurately tracked.

● Specialty Needs Handling:Manages unique passenger requests, affecting satisfaction and

potentially influencing the outcomes of transportation quests.

● Cargo Logistics: Integrates cargo offload/onload mechanics with passenger operations,

enhancing the efficiency of cargo tied to passenger flights.

● Maintenance and Repair Scheduling: Incorporates repair tasks into flight operations, allowing

pre-flight or in-flight addressing of vehicle issues by assigned crew members.

● Reputation and Renown: Facilitates the accumulation of reputation as a reliable pilot,

unlocking access to more prestigious jobs and higher-tier passengers with increased

demands.

Key Integrations with other Microservices

● Faction and Relationship Management Service: Enhances player reputation and access to

higher-tier transport missions based on successfully completed transports.

● Production and Supply Chain Management Service: Supports the provision of high-quality

food and drink to passengers, directly impacting satisfaction and service ratings.

● Resource Collection and Farming Management Service: Supports the provision of

high-quality food and drink to passengers, directly impacting satisfaction and service ratings.

● Computer Core Interaction Service: Automates flight operations, including itinerary planning,

manifest management, and passenger service requests.

● Medical and Health Management Service: Ensures passenger well-being by managing

environmental and health considerations during transport.

● Inventory Management and Localization Service: Tracks and manages cargo specific to

passenger flights, ensuring accuracy and efficiency in cargo handling.



● Vehicle Damage and Repair Service: Facilitates vehicle readiness through pre-flight checks

and in-flight maintenance, ensuring transport reliability and safety.

● Crew and Companion Management Service: Assigns crew tasks related to passenger care,

cargo management, and vehicle maintenance.

● Economy, Exchange, and Transaction Service:Manages financial aspects of passenger

transport, including fare collection and contract fulfillment rewards.

● Analytics and Telemetry Service: Collects data on passenger satisfaction and operational

efficiency for ongoing service improvement.

Technical and Architectural Considerations

● Event-Driven Architecture: Utilizes AWS Lambda and Amazon SNS/SQS for real-time updates

on passenger status, flight changes, and cargo logistics.

● Scalable Database Solutions: Implements Amazon Aurora for robust data management of

passenger lists, flight itineraries, and cargo manifests, ensuring scalability and fast access.

● API Gateway: Leverages Amazon API Gateway for secure, scalable interactions between the

passenger manifest service and other game microservices.

● Data Security and Privacy: Ensures passenger data protection through encryption and

compliance with privacy regulations, using AWS KMS for encryption key management.

● Monitoring and Performance Optimization: Integrates Amazon CloudWatch and AWS X-Ray

for comprehensive monitoring and performance tuning, ensuring high availability and

reliability of passenger transport services.

By centralizing passenger management in the Dynamic Passenger Manifest Service, the game offers

an immersive and detailed transportation experience, reflecting the complexities and responsibilities

of managing commercial transport within a vast open-world setting.



(48) Faction and Relationship Management Service
This service is designed to dynamically manage player reputations, relationships with factions, and

interactions with mission givers. It crucially influences player access to quests, resources, special

discounts, higher-tier crew and companions, and faction-specific areas, integrating seamlessly with

the game's narrative and dynamic world events.

Key Features:

● Reputation Tracking:Monitors player reputations across various factions, affecting access to

missions, resources, and faction-specific benefits.

● Relationship Management:Maintains detailed records of player interactions with NPCs and

factions, impacting dialogue options, quest accessibility, and NPC behaviors.

● Mission Giver Dynamics:Works closely with the Quest Management Service to offer or restrict

quests based on player standings, enhancing the game's narrative depth.

● Skill-Based Rewards: Facilitates access to higher rewards, missions, and resources as players

improve their reputation with factions, directly linking skill progression to gameplay benefits.

● Dynamic World Event Reactions: Adjusts faction standings and relationships based on player

actions and global events, encouraging strategic gameplay and immersion.

● Faction Affiliation Management: Supports the formation and management of player groups

with shared access rights, fostering community and cooperation within the game world.

Key Integrations with Other Microservices

● Quest Management Service: Customizes quest offerings and rewards in line with player

reputations and relationships.

● Skill Progression and Management Service: Ties skill-based benefits to faction reputations,

offering a nuanced progression system.

● Dynamic Background Event Service: Reflects the impact of global events on faction

standings and NPC relationships, ensuring a reactive game world.

● Player Profile Management Service: Records reputation milestones and faction relationships

within player profiles, offering a comprehensive view of player achievements.

● Rights Management Access Service:Manages access rights to areas and resources based on

faction relationships and reputations.

● Analytics and Telemetry Service: Collects data on faction interactions for game balancing and

optimization, enhancing player experience.

● Dynamic Passenger Manifest Service: Influences passenger satisfaction and access to routes

based on player and crew reputation, adding depth to the transportation mechanics.



Technical and Architectural Considerations

● Event-Driven Architecture: Utilizes AWS Lambda and Amazon SNS/SQS for real-time updates

on reputation changes, ensuring gameplay reflects the dynamic nature of player actions and

world events.

● Flexible Data Modeling: Employs Amazon Aurora PostgreSQL for its flexible schema

capabilities, effectively modeling complex relationships and reputation systems for easy

updates.

● API Design: Develops well-defined RESTful APIs for integration with other services, facilitating

real-time updates and interactions.

● Scalable Data Storage: Leverages Amazon DynamoDB for its scalability and performance,

efficiently handling the dynamic data associated with player reputations and relationships.

● Security and Data Consistency: Implements AWS IAM roles and policies for secure access

control and employs strategies like distributed transactions to maintain data consistency

across services.

● Observability: Integrates Amazon CloudWatch for monitoring service health and performance,

coupled with AWS X-Ray for tracing and pinpointing issues in service interactions.

By establishing a dedicated Faction and Relationship Management Service, the game can offer

players a deeply immersive experience where their actions significantly impact the game world,

fostering a rich, dynamic environment that rewards strategic play and personal achievement.



(49) Medical and Health Management Service
This service is dedicated to managing all aspects of health and medical treatment within the game,

encompassing character health states, diagnostics, and the use of medical tools and treatments. It

ensures players can diagnose, treat, and manage recovery for characters and NPCs, integrating

advanced medical gameplay mechanics with the broader game environment.

Key Features

● Preliminary Self-Diagnosis: Integrated gear AI provides early warnings about potential health

issues arising from environmental hazards, physical encounters, or combat damage.

● Patient Intake and Diagnosis: Facilitates medical rescue missions, patient intake, and a wide

range of diagnostic procedures to assess health conditions accurately.

● Treatment Options: Offers a variety of treatments including cybernetics, pharmaceuticals,

traditional remedies, and cutting-edge technologies like nanobots, catering to different

gameplay styles and scenarios.

● Recovery Management:Monitors and manages the recovery process, with outcomes

influenced by treatment decisions, equipment quality, and medical staff proficiency.

● Medical Staff Assignment: Enables players to designate NPCs to medical roles, optimizing the

functionality and response capability of onboard medical facilities.

● Patient Transport: Handles the logistical aspects of moving patients within and across game

environments, utilizing drones and medical beds for critical care transport.

● Environmental Health Effects: Interacts with game environments to reflect their impact on

player and NPC health, requiring strategic management of medical resources and personnel.

Key Integrations with Other Microservices:

● Environmental Effects Management Service: Registers environmental conditions that impact

health, necessitating adaptive medical responses.

● World Navigation and Mapping Service & Environmental Effects Service: Combines

geographic and environmental data to contextualize health impacts based on location.

● Crew and Companion Management Service:Manages medical role assignments among

NPCs, enhancing the medical treatment capacity.

● Dynamic Passenger Manifest Service: Integrates passenger health management into

transport missions, enriching the transportation gameplay with medical responsibilities.

● Quest Management Service: Enriches the narrative by embedding medical missions within

the quest system, offering unique challenges and rewards.



● Inventory Management and Localization Service: Ensures a steady supply of essential

medical inventory for effective treatment and recovery operations.

● Player AI Assistant Service: Offers AI-driven medical diagnostics and treatment suggestions,

augmenting player decision-making in medical scenarios.

● Functional Component Interaction Service: Operates medical equipment within the game,

from diagnostics to treatment and recovery tools.

● Production and Supply Chain Management Service: Allows for the crafting of medical

supplies, directly influencing the availability and quality of treatments.

● Computer Core Interaction Service: Utilizes comprehensive medical data to optimize patient

care strategies, including real-time health monitoring and treatment adjustments.

Technical and Architectural Considerations

● Data Management: Employs Amazon Aurora and DynamoDB to balance structured medical

record-keeping with the flexibility needed for dynamic health state updates.

● Real-Time Processing: Utilizes AWS Lambda for immediate processing of health updates,

treatments, and recovery progress, ensuring a responsive medical system.

● Security and Compliance: Adopts stringent data protection measures, including encryption

and secure access controls, to safeguard sensitive health information.

● Scalability: Designed with cloud scalability in mind, using container orchestration tools like

Amazon ECS to adapt to fluctuating demands within the medical system.

● Inter-Service Communication: Facilitates secure, efficient API interactions between the

Medical and Health Management Service and other game systems, supporting intricate health

and medical gameplay mechanics.

● Monitoring and Analytics: Integrates with AWS CloudWatch for comprehensive monitoring,

enabling ongoing optimization of health management features and inventory use within the

game.

This service not only introduces a complex health management system into the game but also deeply

integrates medical gameplay with other core systems, providing a rich, immersive experience that

challenges players to strategically manage health and medical resources in dynamic game

environments.



(50) Planetary Time and Environmental Cycle Service
This service is designed to manage the in-game representation of time, including day/night cycles,

planetary rotations, and biome-specific environmental conditions, ensuring a dynamic and immersive

gameplay experience that reflects the vastness and diversity of the game's universe.

Key Features

● Universal Standard Time Tracking:Maintains a universal time standard across different

locations in the game, ensuring consistency in timekeeping and event scheduling.

● Day/Night Cycle Management: Dynamically simulates day/night cycles based on planetary

positions and rotations, affecting visibility, NPC behavior, and certain gameplay mechanics.

● Planetary System Dynamics: Accounts for the properties of planetary systems, including the

type, size, and number of celestial bodies, influencing environmental conditions and cycles.

● Biome Environmental Fluctuations: Tracks and simulates environmental conditions within

biomes, including temperature variations, weather patterns, and special events tied to time of

day or year.

● Environmental Data Visualization: Integrates with the Planetary Surface Tech andWorld

Navigation and Mapping Services to visually represent time-related changes on the Star Map

and in-game environments.

Key Integrations with Other Microservices

● Dynamic Background Event Service: Coordinates with global and local events that are

influenced by time and environmental conditions, enriching the narrative and gameplay

context.

● Shard-Based Services: Ensures synchronization of time and environmental changes across

game shards, maintaining a cohesive game world experience for all players.

● Long Distance Travel and Orbital Entry Services: Integrates travel mechanics with time

progression, simulating the passage of time during travel and adjusting planetary conditions

upon arrival.

● Quest Management Service: Aligns quest objectives and availability with time-related

conditions, adding depth to mission planning and execution.

● Character Interaction and POV Service: Reflects time-of-day and environmental changes in

character interactions and point-of-view renderings, enhancing visual immersion.

● Player AI Assistant Service: Provides players with real-time information about time,

environmental conditions, and potential dangers, aiding in navigation and survival strategies.



Technical and Architectural Considerations

● Spatial and Temporal Database Design: Utilizes databases like Amazon Aurora with spatial

and temporal capabilities to efficiently manage and query time-related and environmental

data.

● Event-Driven Processing: Implements AWS Lambda for scalable, event-driven processing of

time progression and environmental updates, ensuring real-time responsiveness.

● API Management: Employs Amazon API Gateway to manage secure and efficient

communication between this service and other game components, facilitating complex

environmental and time-based interactions.

● Real-Time Data Streaming: Leverages Amazon Kinesis for streaming environmental and time

data, enabling dynamic updates and player notifications.

● Scalability and Reliability: Designed with AWS Auto Scaling and Elastic Load Balancing,

ensuring the service can handle high volumes of data and player interactions.

● Security and Access Control: Integrates AWS IAM and KMS for robust access control and data

encryption, protecting sensitive environmental data and player interactions.

By establishing the Planetary Time and Environmental Cycle Service, your game will offer a richly

detailed and dynamically changing world that deeply engages players, encouraging exploration and

interaction with the environment in ways that are constantly fresh and challenging.



(51) Resource Collection and Farming Management Service
To manage and optimize the supply chain and production lines for resource collection and farming

operations within the game, including Gas Harvesters, Liquid Harvesters, Hydroponic Farms, Deep

Terrain Drills, and Server Racks.

Key Features

● Production Line Management: Oversees the operation of diverse resource collection systems

and farming operations, ensuring they run optimally and within capacity limits.

● Automated Resource Collection:Manages automated systems like gas and liquid harvesters

and deep terrain drills for efficient extraction of natural resources.

● Agricultural Management: Overseeing hydroponic farms for the cultivation of various crops,

ensuring food supply and crafting materials.

● Data and Intelligence Gathering: Utilizes server racks for storing and managing sensitive data,

intelligence, and encrypted communications, essential for missions and strategic planning.

● Supply Chain Optimization: Integrates resource collection with processing and crafting

systems, ensuring seamless movement of materials from extraction to final product creation.

● Environmental Adaptation: Adjusts harvesting and farming operations based on planetary

conditions, biome specifics, and environmental challenges.

● Resource Processing and Refinement:Manages the conversion of raw materials into usable

forms, including ore refinement and chemical processing for crafting and construction.

Key Services

1. Gas Harvester: Efficiently harvests and separates various gases from planetary atmospheres or

gas giants, crucial for fuel production, industrial processes, or crafting special items.

● Includes Automated collection and separation processes, adjustable settings for

specific gas types, and integration with storage solutions for gas management.

2. Liquid Harvester: Collects and processes different liquids from environmental sources,

including water, hydrocarbons, and other liquid compounds essential for survival, crafting, and

industrial applications.

● Includes Precision extraction techniques, filtration and purification processes, and

direct linkage to storage or refinement systems for fluid resources.

3. Server Rack Management Service: Provides secure data storage and access within player

bases or vehicles, interfacing with the Computer Core for sensitive information management,

including intelligence, evidence, and encrypted data.



● Features: High-capacity data storage, advanced encryption and security protocols, and

integration with the game's communication and intelligence systems.

4. Hydroponic Farm Pod:Enables the cultivation of a variety of food crops in controlled

environments, supporting player and NPC sustenance, trade, and crafting ingredients.

● Features Automated nutrient and water delivery systems, growth monitoring and

optimization, and integration with food storage and distribution channels.

5. Deep Terrain Drill: Facilitates the extraction of raw ores and minerals from planetary surfaces

and asteroids, supplying essential materials for the game's crafting and construction activities.

● Features: Autonomous operation capabilities, deep penetration drilling for rare

resources, and seamless integration with ore refinement and inventory management

systems.

Key Integrations with Other Microservices

● Inventory Management and Localization Service: Ensures efficient tracking and localization

of harvested resources, processed materials, and data within the game's economy.

● Production and Supply Chain Management and Functional Component Interaction Service:

Links directly to crafting stations and production facilities, enabling the supply of raw materials

for crafting and refining.

● Computer Core Interaction Service: Integrates with server racks and other data management

systems for the storage and analysis of sensitive data, intelligence, or evidence.

● Environmental Effects Service: Monitors environmental conditions affecting resource

collection and farming activities, adapting operations to maximize efficiency and minimize

risk.

● Planetary Surface Tech andWorld Navigation Service: Coordinates resource extraction

activities based on planetary characteristics and player exploration data.

● Production and Supply Chain Management Service: Ensures seamless integration between

the initial collection of resources and their subsequent processing or utilization in crafting and

production lines.

● Base Building and Management Service: This integration manages production coordination

within a base

● Player AI Assistant Service: This integration allows the AI to help the player to optimize their

harvest, growth outputs in different ways based on biomes and what’s being grown



Technical and Architectural Considerations

● Modular and Scalable Architecture: Each component within the service (e.g., harvesters, drills,

hydroponic farms) operates as a modular entity, allowing for scalable management and

updates.

● Real-Time Data Processing: Utilizes AWS Lambda for real-time processing of environmental

changes, operational statuses, and supply chain updates, ensuring dynamic adaptation of

operations.

● Comprehensive Data Management: Leverages a combination of Amazon Aurora and

DynamoDB to manage detailed operational data, supply chain logistics, and inventory

information, supporting complex queries and real-time updates.

● Secure and Efficient API Communication: Develops secure RESTful APIs for efficient

communication between this service and other game components, facilitated by Amazon API

Gateway for managing access and traffic.

● Event-Driven Updates and Notifications: Employs an event-driven architecture with Amazon

SNS/SQS to notify players and other systems of significant events or changes within the

resource collection and farming operations.

By establishing the Resource Collection and Farming Management Service, players are afforded a

nuanced and engaging experience in managing their resource-based endeavors. This service not only

promotes strategic planning and operational efficiency but also integrates deeply with the game's

broader economic and survival elements, offering a rich, immersive gameplay experience.

Expanded Gameplay Mechanics

Enhanced Character Customization and Progression

● Empower Your Identity: Dive into an unparalleled depth of character customization, where

you shape your avatar with an extensive array of appearance sliders and over 50 unique

backgrounds. Each choice not only alters your visual appeal but also confers distinct buffs and

skill advantages, tailoring your journey to your personal narrative and strategic preferences.

● Forge Your Destiny: Embark on a dynamic character progression journey that transcends

traditional boundaries. Whether you aspire to become a notorious pirate ruling the distant

galaxies or a renowned scientist unveiling the mysteries of the universe, your path is yours to



decide. This rich tapestry of possibilities ensures your story is uniquely yours, filled with

growth, discovery, and evolving ambitions.

Advanced Crew and Companion Dynamics

● Assemble Your Elite Crew: Navigate the stars with a diverse entourage of companions, from AI

and droids to humans and exotic alien creatures. Each companion brings specialized abilities

to optimize your spacecraft, enhance base operations, or streamline production processes.

Their support extends beyond logistics, joining you in the heat of battle, assisting in critical

missions, and navigating challenges that the cosmos throws your way.

● Cultivate Crew Harmony: Master the art of leadership by tuning into the needs and desires of

your crew. This immersive mechanic allows you to enhance their productivity by ensuring their

happiness and well-being. Whether it's through providing comforts, catering to their unique

preferences, or addressing special requirements, your ability to empathize and react to your

crew's needs directly influences your success and harmony aboard your vessel.

Multifaceted Skill-Based Gameplay

In "Terra Nova 2466," every player's journey is unique, shaped by a dynamic skill-based gameplay

system that caters to a wide array of interests and play styles.

● Diverse Service-Oriented Quests: For those who prefer non-combat roles, "Terra Nova 2466"

provides a rich tapestry of service-oriented gameplay. Engage in intricate passenger transport

networks, embark on critical medical search and rescue missions, or specialize in the essential

services of salvage, repair, refueling, and engineering. Each path offers unique challenges and

rewards, ensuring that every player can find their niche in the galaxy.

● Combat and Strategy: Thrill-seekers and tacticians will find their calling in the vast expanses

of space and on the surfaces of uncharted worlds. From high-stakes dogfighting in the void to

strategic ground offensives against entrenched enemies, players can lead or participate in

pivotal battles that shape the geopolitical landscape of "Terra Nova 2466."



● Advanced Resource Management and Economics: Dive into a complex, simulation-driven

universe where supply and demand dictate the flow of resources and goods. Resource

Processing: Add multiple stages of resource processing before they can be used in crafting,

requiring players to build or acquire the necessary facilities and equipment.Blueprint

Discovery and Creation: Players can discover or create blueprints for unique items, ships, or

base modules during their explorations, encouraging exploration and experimentation.

● Crafting and Fabrication Mastery: "Terra Nova 2466" elevates crafting to new heights, allowing

players to create every usable item in the game, from basic necessities to advanced

technology. Harvest resources from geysers, cultivate farms, brew artisanal beverages, or print

state-of-the-art armor. The crafting and fabrication

Immersive Environmental Interaction and Adaptive Survival

● Adaptive Environmental Immersion: Step into a world where every element of the

environment dynamically influences your journey. From the unforgiving cold of a distant

planet to the scorching heat of a star's proximity, your character's survival hinges on making

strategic adjustments. Equip specialized gear, modify vehicles for extreme conditions, and

fortify bases against the relentless forces of nature. This intricate system, powered by

advanced physics, ensures that your interactions with the environment are as rewarding as

they are challenging.

● Holistic Survival Dynamics: Navigate a complex web of survival mechanics that test your

resilience and strategic foresight. Your health, experience, and standing among the galaxy's

factions are just the beginning. Face the harsh realities of hunger, thirst, and fatigue, while

managing critical conditions such as exposure to radiation, extreme temperatures, and

injuries. Each decision impacts your journey, compelling you to balance the demands of

survival with the pursuit of your goals.

● Enduring the Cosmos: Embrace the ultimate test of survival as you manage life-supporting

essentials in the vastness of space. From the oxygen in your suit to the power that fuels your

journey, every resource is precious. Face off against the stark realities of space exploration,

including hazardous environments and the threat of dwindling supplies, as you forge your

path through the stars.

Advanced Spaceflight Simulation



● As a pilot in Terra Nova, you're at the helm of an unparalleled spaceflight experience, where

every detail of your vehicle's operations is in your hands. Your journey begins with authentic

startup sequences, where you'll perform pre-flight checks and system diagnostics to ensure

your spacecraft is ready for the challenges ahead. Feel the thrill of takeoff and landing,

navigating through dynamic weather conditions and using sophisticated systems to select the

perfect runway or pad. You have the power to fine-tune your spacecraft's settings, directly

affecting its performance in terms of speed, maneuverability, and combat capabilities.

● But that's just the start. In the vastness of space, you'll manage in-flight operations, navigate

adjustments, and even tackle emergencies with real-time system failures or hull breaches

requiring your immediate action. This isn't just about flying; it's about mastering the art of

space travel, where your decisions and skill determine the fate of your missions. Welcome to

the cockpit, pilot—your adventure in the stars begins now.


