
 

The Ofni Platform: An Architectural 
Blueprint for a Scalable, Serverless 
Information Ecosystem 
 

 

Section 1: A Unified Architectural Vision 
 

The Ofni platform is conceived as a decentralized yet cohesive ecosystem for the delivery of 
information services. Its architecture is predicated on a multi-domain strategy, where each 
domain serves a distinct and specialized purpose. This separation is not merely for 
organizational convenience; it is a foundational architectural principle that enhances security, 
scalability, and operational clarity. By delineating clear boundaries between user-facing 
applications, Progressive Web App (PWA) delivery, API ingress, and the developer ecosystem, 
the platform establishes distinct trust zones. This structure simplifies the implementation of 
security policies, optimizes content delivery, and creates a robust framework for both 
first-party service innovation and third-party extensibility. This initial section outlines this 
macro-architectural vision, defining the specific roles of each domain and illustrating the 
end-to-end flow of information and user interaction that underpins the entire platform. 

 

1.1 Deconstructing the Ofni Ecosystem: Roles and Responsibilities of 
the Core Domains 
 

The platform's functionality is distributed across five specialized domains. This domain-driven 
design provides natural boundaries for development teams, clarifies the purpose of each 
component, and allows for tailored optimization of technology stacks and security postures 
for each specific function. 

●​ ofni.com (The Client Hub): This domain serves as the primary and authoritative entry 
point for end-users. It hosts the main Single-Page Application (SPA), which functions as 
the central dashboard for account management, service discovery, and application 
launching. All user authentication, including sign-up, sign-in, and profile management, is 



handled through this domain, leveraging Amazon Cognito User Pools to provide a secure 
and scalable identity foundation.1 The architecture for ofni.com will be optimized for a 
premium user experience, with static assets hosted on Amazon S3 and globally 
distributed via Amazon CloudFront. This ensures low-latency access and high availability, 
following best practices for modern web application hosting.3 

●​ ofni.app (The PWA Delivery Network): This domain is dedicated exclusively to the 
hosting and delivery of Progressive Web Apps. It acts as a trusted, sandboxed origin for 
all PWAs, whether they are developed by the core Ofni team or by third-party partners. 
This strategic separation from ofni.com is critical; it simplifies security policies such as 
Cross-Origin Resource Sharing (CORS) and Content Security Policy (CSP), creating a 
secure container for application code. By isolating PWAs on their own domain, the core 
user hub at ofni.com is shielded from potential vulnerabilities within third-party 
application code. Like the main hub, ofni.app will be hosted on S3 and served by a 
CloudFront distribution, but this distribution will be specifically configured with routing 
rules optimized for PWAs, such as redirecting all path requests to the root index.html to 
support client-side routing and offline capabilities.4 

●​ infowaiter.com (The API Gateway): This domain is the functional core of the platform, 
serving as the sole ingress point for all service requests. It will host the Amazon API 
Gateway endpoints that front the entire backend microservices architecture. No client 
application—be it the SPA on ofni.com, a PWA from ofni.app, or an external application 
from a third-party developer—will interact directly with backend services. All requests 
must pass through infowaiter.com. This centralization is paramount for governance and 
security, allowing for consistent enforcement of request validation, authentication, 
authorization, rate limiting (throttling), and logging before any request reaches the 
compute layer.5 

●​ infoalacarte.com (The Service Marketplace): This domain hosts a user-facing 
application, likely an SPA, where clients can discover, browse, and subscribe to the 
various information services offered on the platform. It functions as the "storefront" of 
the ecosystem. It will interact heavily with the infowaiter.com API to fetch a dynamic 
catalog of available services and will integrate with the user management system on 
ofni.com to manage service subscriptions tied to a user's account. 

●​ infoalley.com (The Developer Portal): This domain is the central hub for the third-party 
developer ecosystem, designed to foster platform growth and innovation. It will provide 
comprehensive API documentation, a streamlined developer onboarding and registration 
process, and self-service tools for API key management. Crucially, it will also offer 
analytics and dashboards powered by API Gateway Usage Plans, allowing developers to 
monitor their API consumption and performance.7 Furthermore, infoalley.com will host the 
service registry and the workflow for developers to publish their own microservices and 
PWAs to the Ofni platform. Its design will be guided by established best practices for 
creating a self-service, low-friction developer platform that encourages adoption and 
community building.9 



The strategic decision to separate these functions across distinct domains yields significant, 
non-obvious benefits. It creates a layered security model with clear trust boundaries. A 
developer identity authenticated via infoalley.com has no inherent permissions within the 
ofni.com end-user identity system. A PWA served from ofni.app can be granted specific, 
limited API scopes on infowaiter.com without exposing the full surface area of the backend. 
This domain-driven security posture is a powerful multiplier for the platform's overall 
resilience and manageability, making it easier to apply the principle of least privilege at a 
macro level. 

Table 1.1: Domain Responsibility Matrix 

Domain Name Primary 
Function 

Target 
Audience 

Core 
Technologies 

Key 
Responsibiliti
es 

ofni.com Client Hub & 
Identity 

End-Users S3, 
CloudFront, 
Cognito 

SPA Hosting, 
User 
Sign-up/Sign-i
n, Profile 
Management, 
Main 
Dashboard 

ofni.app PWA Delivery 
Network 

End-Users (via 
PWAs) 

S3, CloudFront Hosting and 
serving all 
first-party and 
third-party 
PWAs 

infowaiter.com API Gateway 
Ingress 

All Client 
Applications 

API Gateway, 
Lambda 
Authorizers 

Request 
Authentication, 
Authorization, 
Validation, 
Throttling, 
Routing 

infoalacarte.co
m 

Service 
Marketplace 

End-Users S3, 
CloudFront, 
API Gateway 

Service 
Discovery, 
Subscription 
Management, 
Billing 



Integration 

infoalley.com Developer 
Portal 

Third-Party 
Developers 

S3, 
CloudFront, 
Cognito, API 
Gateway 

API Docs, Key 
Management, 
Usage 
Analytics, 
Service 
Publishing 
Workflow 

 

1.2 The Master Information Flow: Visualizing the End-to-End Journey 
 

To fully appreciate the interplay between these domains, it is essential to visualize a complete 
user journey. The following diagram, rendered in Mermaid syntax, illustrates a representative 
workflow: a user logs in, launches an AI-powered PWA to get a gift recommendation, and 
receives a result. This flow demonstrates how a single user action seamlessly traverses the 
specialized domains, each performing its designated role in a coordinated sequence. 

 

Code snippet 

 
 
graph TD​
    subgraph User Device​
        A​
    end​
​
    subgraph ofni.com Domain - Client Hub​
        B​
        C[Cognito User Pool for End-Users]​
    end​
​
    subgraph ofni.app Domain - PWA Delivery​
        D​
    end​
​
    subgraph infowaiter.com Domain - API Gateway​



        E[API Gateway]​
        F[Cognito Authorizer]​
    end​
​
    subgraph AWS Backend - us-east-1​
        G​
        H​
        I​
        J​
        K​
        L​
    end​
​
    A -- 1. Signs into ofni.com --> B​
    B -- 2. Authenticates User --> C​
    C -- 3. Returns JWT --> B​
    B -- 4. User launches Gift Finder PWA --> A​
    A -- 5. Requests PWA from ofni.app --> D​
    D -- 6. Serves PWA to Browser --> A​
    A -- 7. PWA makes API call with JWT --> E​
    E -- 8. Validates JWT with Authorizer --> F​
    F -- 9. Authentication OK --> E​
    E -- 10. Forwards request --> G​
    G -- 11. Standardizes & passes to Router --> H​
    H -- 12. Looks up service in Registry --> I​
    I -- 13. Returns 'Gift Finder' service location --> H​
    H -- 14. Invokes Gift Finder Service --> J​
    J -- 15. Reads user profile --> L​
    J -- 16. Invokes AI Model with profile data --> K​
    K -- 17. Returns gift ideas --> J​
    J -- 18. Returns results --> E​
    E -- 19. Forwards response to PWA --> A​
 
This diagram illustrates the clean separation of concerns. The user interacts with presentation 
layers on ofni.com and ofni.app. All business logic is invoked through the single, secure entry 
point at infowaiter.com. The backend itself is a modular system of loosely coupled 
microservices, orchestrated to fulfill the user's request. This model provides the foundation 
for a secure, scalable, and extensible information services platform. 

 

Section 2: Core Backend Architecture: A Framework 



of Reusable Serverless Components 
 

The backend architecture, exposed via the infowaiter.com domain, is the engine of the Ofni 
platform. It is designed as a collection of reusable, single-purpose serverless components 
that can be composed to create complex information services. This section moves beyond the 
specific AWS services to define the application-level design patterns that govern how 
requests are processed and how microservices interact. By establishing a standardized 
framework of components and communication protocols, the architecture ensures that the 
platform is not only scalable and performant but also maintainable and extensible for both 
internal and external developers. 

 

2.1 Designing the Core Components: Request Broker, Service Router, 
and Service Provider Patterns 
 

To ensure consistency and reusability, all incoming requests are processed through a 
standardized, three-stage pipeline implemented as a series of logical components. This 
pattern decouples the public-facing API contract from the internal implementation of 
individual microservices. 

●​ Request Broker: This is the first point of contact within the backend. Implemented as a 
dedicated AWS Lambda function, it is the sole target of the Amazon API Gateway 
integration. Its responsibilities are narrowly focused: receive the raw HTTP request from 
API Gateway, perform initial validation of the request structure and headers, authenticate 
the request by inspecting the JWT or API key, and transform the incoming request into a 
standardized, internal event object. This centralization of entry-point logic prevents code 
duplication across microservices and ensures that all downstream components receive a 
clean, trusted, and consistent data structure to work with. 

●​ Service Router: This component acts as the central switchboard of the microservices 
ecosystem. It receives the standardized event object from the Request Broker and is 
responsible for determining which specific microservice should handle the request. This 
routing decision is not hardcoded; instead, it is driven by data. The Service Router 
queries a service registry, stored in a DynamoDB table, using metadata from the request 
(such as a serviceId or endpoint field). This registry contains information about all 
available services, including the ARN of the Lambda function to invoke. This dynamic, 
registry-based routing makes the system highly extensible; adding a new microservice is 
a matter of deploying the function and adding an entry to the DynamoDB table, with no 
changes required to the router itself. 

●​ Service Provider: This is a generic wrapper or interface that encapsulates the core 



business logic of a microservice. Each distinct service (e.g., "Daily Weather Report," "AI 
Gift Finder") is implemented as a Service Provider. This pattern enforces a common 
contract that all microservices must adhere to, simplifying their integration with the 
Service Router. The wrapper handles common tasks like parsing the standardized input 
from the router and formatting the output into a standardized response structure. This 
frees the developer of the core microservice to focus purely on the business logic. 

●​ MicroService: This is the heart of the Service Provider—the actual business logic that 
performs a specific task. This is where the unique value of a service is created, whether 
it's by calling a third-party weather API, orchestrating a series of database lookups, or 
invoking a generative AI model on Amazon Bedrock.10 By isolating this logic within the 
Service Provider pattern, it can be developed, tested, and deployed independently of the 
rest of the platform. 

 

2.2 Microservice Communication Strategies: Synchronous vs. 
Asynchronous 
 

The choice of communication pattern between microservices is a critical architectural 
decision that directly impacts user experience, system resilience, and operational cost. The 
Ofni platform will employ a hybrid approach, selecting the appropriate pattern based on the 
specific requirements of the business process. 

●​ Synchronous Communication (Request-Response): This pattern is used for 
interactions where the client (and by extension, the user) requires an immediate response 
to proceed. The canonical implementation within the Ofni architecture is a client making 
an HTTPS request to Amazon API Gateway, which then synchronously invokes a Lambda 
function and waits for the response to return to the client.12 This is the appropriate choice 
for user-initiated actions such as fetching a user's profile, retrieving a service catalog 
from infoalacarte.com, or submitting a form where the UI is blocked pending the result of 
the operation. While simple and direct, this pattern creates a temporal coupling between 
the client and the service; a failure or delay in the service directly impacts the client. 

●​ Asynchronous Communication (Event-Driven): This pattern is employed for processes 
that can be executed in the background, do not require an immediate response, or need 
to be decoupled from the initial request to improve resilience and scalability. In this 
model, a service publishes an event to a message bus without waiting for or expecting a 
direct response. Other services can then subscribe to these events and react to them 
independently. The Ofni platform will use Amazon EventBridge as its central, serverless 
event bus.14 A prime use case is the service publishing workflow on infoalley.com. When a 
developer submits a new service, the initial API call to accept the submission is 
synchronous. However, once the submission is approved, an event such as 
ServicePublished is placed on the EventBridge bus. This decouples the publishing service 



from all the subsequent actions. Downstream services can then react to this event 
asynchronously: a "Catalog Service" might update the infoalacarte.com marketplace, a 
"Security Service" could trigger an automated scan of the new service's code, and a 
"Notification Service" might alert interested users of the new offering. This loose coupling 
ensures that a failure in one of the downstream services (e.g., the notification service) 
does not impact the core process of publishing the service. 

 

2.3 Workflow Coordination: Orchestration vs. Choreography 
 

Managing business processes that involve multiple steps and multiple microservices requires 
a deliberate coordination strategy. A one-size-fits-all approach is often suboptimal, leading to 
either brittle, tightly-coupled systems or chaotic, untraceable workflows. The Ofni platform 
will adopt a sophisticated hybrid model, applying orchestration for processes within a 
well-defined boundary and choreography for interactions between those boundaries.17 

●​ Orchestration with AWS Step Functions: Orchestration is used for business processes 
that occur within a single bounded context (a logical boundary around a specific 
business capability, like "Subscription Management"). In this model, a central controller, 
the orchestrator, explicitly defines and manages the sequence of steps, state, error 
handling, and retries. AWS Step Functions is the ideal serverless orchestrator for these 
scenarios.22 

○​ Example: Consider a user purchasing a service subscription on infoalacarte.com. 
This is a transactional, multi-step process: (1) Process Payment via a payment 
gateway, (2) If successful, update the user's subscription status in DynamoDB, (3) 
Grant the user access permissions to the service, and (4) Send a confirmation email. 
This entire workflow is a single, cohesive business transaction. Modeling this as a 
Step Functions state machine provides high visibility into the process, ensures that it 
either completes successfully or is rolled back cleanly, and centralizes the complex 
business logic, making it easier to manage and debug.17 

●​ Choreography with Amazon EventBridge: Choreography is used for coordinating 
processes that span multiple, independent bounded contexts. In this model, there is no 
central controller. Services are loosely coupled and react to events published on a shared 
event bus. Each service is unaware of the broader workflow; it simply knows which events 
to listen for and which events to emit.20 

○​ Example: Continuing the ServicePublished event from the previous section. The 
"Service Publishing" context on infoalley.com has no need to know about the internal 
workings of the "Service Catalog" or "Security Scanning" contexts. By simply 
publishing an event, it allows these other contexts to evolve and operate 
independently. The catalog service can change how it ingests new services, or a new 
"Analytics Service" can be added to listen for the same event, all without requiring 



any changes to the original publishing service. This promotes agility and resilience at 
the system-wide level. 

The adoption of this hybrid coordination model is a direct result of analyzing the trade-offs 
between the two patterns. A purely orchestrated system would lead to a monolithic 
"god-orchestrator" that becomes a central point of failure and a development bottleneck. 
Conversely, a purely choreographed system makes it exceedingly difficult to track, debug, and 
ensure the transactional integrity of complex business processes like a payment flow.18 By 
using Step Functions to orchestrate workflows inside bounded contexts and EventBridge to 
choreograph communication between them, the architecture achieves the best of both 
worlds: transactional control and visibility where it is critical, and system-wide loose coupling 
and agility everywhere else. 

Table 2.1: Microservice Communication Decision Framework 

Pattern Primary 
AWS 
Service 

Use 
When... 

Example in 
Ofni 

Key 
Benefit 

Key 
Trade-off 

Synchrono
us 

API 
Gateway, 
Lambda 

The user is 
actively 
waiting for 
an 
immediate 
response in 
the UI. 

Fetching 
the user's 
profile on 
ofni.com. 

Simplicity, 
immediate 
feedback. 

Tightly 
couples 
client and 
service; 
service 
failure 
directly 
impacts 
user. 

Asynchron
ous 

Amazon 
EventBridge
, SQS, 
Lambda 

The task 
can run in 
the 
background
, or you 
need to 
decouple 
services for 
resilience. 

Notifying 
multiple 
systems 
after a new 
service is 
published 
on 
infoalley.co
m. 

High 
resilience, 
scalability, 
loose 
coupling. 

Eventual 
consistency
; more 
complex to 
track 
end-to-end 
flow. 

Orchestrat
ion 

AWS Step 
Functions 

You have a 
multi-step, 
stateful 

User 
subscribing 
to a new 

High 
visibility, 
transaction

Tighter 
coupling 
within the 



process 
within a 
single 
business 
domain that 
requires 
error 
handling 
and retries. 

service on 
infoalacarte
.com. 

al control, 
centralized 
logic. 

workflow, 
higher cost 
per 
execution. 

Choreogra
phy 

Amazon 
EventBridge 

You need to 
coordinate 
actions 
across 
different, 
independen
t business 
domains. 

A 
UserSubscr
ibed event 
from the 
subscriptio
n service 
triggers 
updates in 
the 
analytics 
and 
permissions 
services. 

Maximum 
loose 
coupling, 
high agility 
and 
extensibility
. 

Difficult 
end-to-end 
monitoring, 
no central 
view of the 
business 
process. 

 

Section 3: Foundational AWS Service Implementation 
 

This section provides the detailed implementation plan for the core AWS services that form 
the bedrock of the Ofni platform. For each service, the report outlines the recommended 
configuration, security best practices, and provides illustrative code samples using the AWS 
SDK for JavaScript (v3) for NodeJS. These samples are intended to serve as production-ready 
templates to accelerate development and ensure adherence to architectural standards. 

 

3.1 Identity and Access Management: Cognito and IAM 
 

A robust and flexible identity strategy is crucial for a platform that serves both end-users and 



third-party developers. The architecture mandates a strict separation of these identity 
domains to enhance security and simplify management. 

●​ End-User Identity (Amazon Cognito User Pools): A dedicated Cognito User Pool will 
be provisioned for the ofni.com domain. This pool will manage all aspects of the end-user 
lifecycle, including self-service registration, secure sign-in (with support for multi-factor 
authentication), password recovery, and user profile data storage.1 The ofni.com SPA will 
use the Amazon Cognito Identity SDK for JavaScript to interact with this user pool. Upon 
successful authentication, the SDK will receive JSON Web Tokens (JWTs). The ID Token 
will be used by the client to get user profile information, while the Access Token will be 
sent as a Bearer token in the Authorization header of every API request to infowaiter.com. 

●​ Third-Party Developer Identity: To maintain a strict security boundary, a second, 
completely separate Cognito User Pool will be created for the infoalley.com developer 
portal. This ensures that developer credentials, roles, and permissions are never mixed 
with end-user data. Within this developer pool, Cognito Groups will be used to implement 
tiered access. For example, developers can be assigned to groups like 
tier-free-developer or tier-pro-developer, which can later be used to enforce different 
permissions or feature access. 

●​ Service Authorization (Amazon Cognito Identity Pools & IAM): While User Pools 
handle authentication (who the user is), Identity Pools handle authorization (what the 
user can do in AWS). For specific use cases where a client application needs to interact 
directly with an AWS service—for example, a PWA uploading a file directly to an S3 
bucket—Cognito Identity Pools will be used. The client will exchange its User Pool JWT 
for temporary, limited-privilege AWS credentials. These credentials are vended by AWS 
Security Token Service (STS) and are associated with an IAM Role that grants the precise 
permissions needed for the action (e.g., s3:PutObject permission on a specific bucket 
prefix).1 This mechanism is the embodiment of the principle of least privilege, ensuring 
clients never receive long-lived or overly permissive credentials. 

 

3.2 API Exposure and Management: Amazon API Gateway 
 

The infowaiter.com domain will be powered by a single, comprehensive Amazon API Gateway 
REST API. The choice of a REST API over the simpler HTTP API is deliberate, as it provides the 
rich feature set required for a mature, multi-tenant platform, including usage plans, API keys, 
and advanced authorizer configurations.5 

●​ Integration Pattern: The primary integration pattern will be the Lambda Proxy 
Integration.24 This configuration is simple yet powerful, as it passes the entire incoming 
HTTP request (including headers, query parameters, path, and body) as a single JSON 
event to the backend Lambda function (the Request Broker). The Lambda function's 



response is then directly mapped back to an HTTP response. This gives the backend 
code maximum control and flexibility to handle the request without needing complex 
mapping templates in API Gateway. 

●​ Security: Security will be enforced at the edge, directly within API Gateway. 
○​ For End-Users: A Cognito User Pool Authorizer will be configured on all user-facing 

endpoints. This authorizer will automatically inspect the Authorization header of 
incoming requests, validate the JWT against the ofni.com User Pool, and reject any 
unauthenticated or invalid requests before they ever reach the backend compute 
layer.24 

○​ For Third-Party Developers: Endpoints intended for developers will be configured 
to require an API Key. Developers will be required to pass their unique key in the 
x-api-key HTTP header. This key will be used by API Gateway to associate the request 
with a specific Usage Plan for throttling and quota enforcement.7 

The event object received by the backend Lambda from a proxy integration will have a 
well-defined structure. The code will need to parse this object to access request details. For 
example, event.body will contain the request payload, event.headers will contain the HTTP 
headers, and event.requestContext.authorizer.claims will contain the decoded JWT payload 
from the Cognito authorizer. The Lambda must return an object with statusCode, headers, 
and body properties to construct the HTTP response. 

 

3.3 The Serverless Compute Layer: AWS Lambda 
 

AWS Lambda forms the core of the serverless compute layer. All business logic will be 
executed within Lambda functions, adhering to serverless best practices to ensure scalability, 
cost-efficiency, and maintainability. 

●​ Best Practices: All functions will be designed to be stateless, meaning they do not rely 
on local memory or storage for state that needs to persist across invocations.26 Any 
required state will be stored externally in DynamoDB. Configuration data, such as 
database table names or external API endpoints, will be managed using Lambda 
environment variables, not hardcoded in the function code. Each Lambda function will 
have a dedicated IAM execution role with permissions scoped down to the absolute 
minimum required for its operation. 

●​ Code Structure: A standardized project structure will be adopted for all Lambda 
functions to ensure consistency and ease of maintenance. This typically includes a src 
directory containing a main handler.js file, separate modules for business logic 
(services/), data access (data/), and common utilities (utils/). 

●​ Sample Code (Request Broker Lambda - NodeJS SDK v3):​
The following code provides a template for the RequestBroker Lambda function. It 



demonstrates how to handle the API Gateway proxy event, perform basic validation, and 
prepare to pass the request to the ServiceRouter.​
JavaScript​
// src/handler.js​
// This is the main handler for the Request Broker Lambda function.​
​
// Note: In a real application, the ServiceRouter would be invoked,​
// for example, by calling another Lambda function or putting a message on SQS.​
// For simplicity, this example just logs the processed request.​
​
export const handler = async (event) => {​
    console.log("Received event:", JSON.stringify(event, null, 2));​
​
    // 1. Extract user identity from Cognito Authorizer context​
    const userClaims = event.requestContext.authorizer?.claims;​
    const userId = userClaims?.sub;​
    const userEmail = userClaims?.email;​
​
    // 2. Extract API Key if present (for developer requests)​
    const apiKey = event.headers['x-api-key'];​
​
    if (!userId &&!apiKey) {​
        return {​
            statusCode: 401,​
            headers: { "Content-Type": "application/json" },​
            body: JSON.stringify({ message: "Unauthorized: Missing authentication credentials." }),​
        };​
    }​
​
    // 3. Parse and validate the request body​
    let requestBody;​
    try {​
        if (event.body) {​
            requestBody = JSON.parse(event.body);​
        } else {​
            throw new Error("Request body is missing.");​
        }​
    } catch (error) {​
        return {​
            statusCode: 400,​
            headers: { "Content-Type": "application/json" },​
            body: JSON.stringify({ message: "Invalid JSON in request body.", error: error.message 
}),​



        };​
    }​
​
    const { serviceId, version, payload } = requestBody;​
​
    if (!serviceId ||!payload) {​
        return {​
            statusCode: 400,​
            headers: { "Content-Type": "application/json" },​
            body: JSON.stringify({ message: "Bad Request: 'serviceId' and 'payload' are required." }),​
        };​
    }​
​
    // 4. Construct a standardized internal event for the Service Router​
    const internalEvent = {​
        metadata: {​
            requestId: event.requestContext.requestId,​
            sourceIp: event.requestContext.identity.sourceIp,​
            timestamp: new Date().toISOString(),​
            authentication: {​
                type: userId? 'END_USER' : 'DEVELOPER',​
                principalId: userId |​
​
 

| apiKey, // Use userId or the apiKey as the principal identifier 
email: userEmail | 
| null, 
} 
}, 
service: { 
id: serviceId, 
version: version | 
| 'latest', 
}, 
payload: payload, 
}; 
 

 
 
    // 5. Pass the internal event to the Service Router (e.g., via direct Lambda invocation or an 
event bus)​



    console.log("Forwarding to Service Router:", JSON.stringify(internalEvent, null, 2));​
    // In a real implementation:​
    // const routerResponse = await invokeServiceRouter(internalEvent);​
    // return routerResponse;​
​
    // For this example, we return a successful acknowledgment​
    return {​
        statusCode: 202,​
        headers: { "Content-Type": "application/json" },​
        body: JSON.stringify({ message: "Request accepted and is being processed.", requestId: 
event.requestContext.requestId }),​
    };​
};​
```​
 
 

3.4 Data Persistence and Modeling: Amazon DynamoDB 
 

Amazon DynamoDB is the designated primary database for the platform due to its serverless 
nature, infinite scalability, and consistent low-latency performance, which are perfectly 
aligned with the requirements of a Lambda-based architecture. 

●​ Pricing Model: The platform will utilize the On-Demand capacity model for all 
DynamoDB tables.27 This pay-per-request model eliminates the need for complex 
capacity planning and provisioning. It automatically scales to handle unpredictable traffic 
loads, making it ideal for a new platform where usage patterns are yet to be established. 
The costs are directly proportional to the number of read and write operations, fitting 
perfectly with the overall serverless, pay-for-what-you-use philosophy. 

●​ Data Models (Single-Table Design): To optimize performance and minimize costs, the 
architecture will adopt a single-table design approach for the core platform data. Instead 
of creating separate tables for Users, Services, Subscriptions, etc., these different entity 
types will be stored in a single table, distinguished by their key structures. This advanced 
technique leverages generic attribute names for the partition key (PK) and sort key (SK). 
By carefully designing these keys, related data can be co-located and fetched in a single, 
efficient query, reducing the number of round trips to the database. 
○​ Schema Example: 

■​ A User's profile: PK: USER#<userId>, SK: PROFILE 
■​ A User's subscription to a service: PK: USER#<userId>, SK: SUB#<serviceId> 
■​ A Service's definition: PK: SVC#<serviceId>, SK: METADATA 
■​ To get all subscriptions for a user, one would query for PK = USER#<userId> and 

SK begins_with SUB#. 



●​ Sample Code (DynamoDB Service Access - NodeJS SDK v3):​
The following snippet illustrates a reusable data access module for interacting with the 
single DynamoDB table using the DocumentClient, which simplifies working with JSON 
data.​
JavaScript​
// src/data/dynamo-access.js​
import { DynamoDBClient } from "@aws-sdk/client-dynamodb";​
import { DynamoDBDocumentClient, GetCommand, PutCommand, QueryCommand } from 
"@aws-sdk/lib-dynamodb";​
​
const client = new DynamoDBClient({});​
const docClient = DynamoDBDocumentClient.from(client);​
const tableName = process.env.DYNAMODB_TABLE_NAME;​
​
/**​
 * Fetches a user's profile from DynamoDB.​
 * @param {string} userId - The unique ID of the user.​
 * @returns {Promise<Object|null>} The user profile object or null if not found.​
 */​
export const getUserProfile = async (userId) => {​
    const command = new GetCommand({​
        TableName: tableName,​
        Key: {​
            PK: `USER#${userId}`,​
            SK: 'PROFILE',​
        },​
    });​
​
    const { Item } = await docClient.send(command);​
    return Item;​
};​
​
/**​
 * Creates or updates a user's profile in DynamoDB.​
 * @param {string} userId - The unique ID of the user.​
 * @param {Object} profileData - The profile data to save.​
 * @returns {Promise<void>}​
 */​
export const updateUserProfile = async (userId, profileData) => {​
    const command = new PutCommand({​
        TableName: tableName,​
        Item: {​
            PK: `USER#${userId}`,​
            SK: 'PROFILE',​



           ...profileData,​
            updatedAt: new Date().toISOString(),​
        },​
    });​
​
    await docClient.send(command);​
};​
​
/**​
 * Fetches all service subscriptions for a given user.​
 * @param {string} userId - The unique ID of the user.​
 * @returns {Promise<Array<Object>>} An array of subscription items.​
 */​
export const getUserSubscriptions = async (userId) => {​
    const command = new QueryCommand({​
        TableName: tableName,​
        KeyConditionExpression: 'PK = :pk AND begins_with(SK, :skPrefix)',​
        ExpressionAttributeValues: {​
            ':pk': `USER#${userId}`,​
            ':skPrefix': 'SUB#',​
        },​
    });​
​
    const { Items } = await docClient.send(command);​
    return Items;​
};​
 

 

3.5 Generative AI Integration: Amazon Bedrock 
 

For services that require generative AI capabilities, such as the "AI Gift Finder," Amazon 
Bedrock will be the service of choice. It provides access to a variety of foundation models 
through a single, unified API, simplifying development and allowing for flexibility in model 
selection. 

●​ Architecture: AI-powered features will be implemented as MicroService components 
within the standard ServiceProvider Lambda pattern. The Lambda function's IAM 
execution role will be granted the specific bedrock:InvokeModel permission for the 
required model ARNs. This ensures that only authorized services can incur the costs and 
access the power of the AI models. 

●​ Model Selection: The choice of foundation model will be a trade-off between capability, 



cost, and latency. For complex reasoning and creative generation tasks, a model like 
Anthropic's Claude might be suitable. For simpler, high-volume tasks, a more 
cost-effective model like Amazon Titan Text Lite could be used.29 The architecture allows 
for this choice to be made on a per-service basis, and even to be changed dynamically 
via configuration stored in the service registry. 

●​ Sample Code (Bedrock Invocation - NodeJS SDK v3):​
This function demonstrates how to invoke a foundation model (Anthropic Claude 3 
Sonnet in this case) using the Bedrock Runtime client. It shows how to construct a 
prompt, send the request, and parse the response.​
JavaScript​
// src/services/ai-gift-finder.js​
import { BedrockRuntimeClient, InvokeModelCommand } from 
"@aws-sdk/client-bedrock-runtime";​
​
const client = new BedrockRuntimeClient({ region: "us-east-1" });​
const modelId = "anthropic.claude-3-sonnet-20240229-v1:0";​
​
/**​
 * Generates gift ideas using an AI model based on user profile information.​
 * @param {Object} userProfile - An object containing user interests, age, etc.​
 * @returns {Promise<Object>} An object containing the generated gift ideas.​
 */​
export const generateGiftIdeas = async (userProfile) => {​
    const prompt = `Based on the following user profile, please generate 5 creative and thoughtful 
gift ideas.​
    Profile:​
    - Age: ${userProfile.age}​
    - Interests: ${userProfile.interests.join(', ')}​
    - Relationship: ${userProfile.relationshipToGiver}​
​
    Please format the response as a JSON object with a single key "giftIdeas" which is an array of 
strings.`;​
​
    const payload = {​
        anthropic_version: "bedrock-2023-05-31",​
        max_tokens: 1024,​
        messages: [{ role: "user", content: prompt }],​
    };​
​
    const command = new InvokeModelCommand({​
        body: JSON.stringify(payload),​
        contentType: "application/json",​
        accept: "application/json",​
        modelId: modelId,​



    });​
​
    try {​
        const response = await client.send(command);​
        const decodedBody = new TextDecoder().decode(response.body);​
        const responseBody = JSON.parse(decodedBody);​
​
        // The actual content is nested in the response​
        const generatedText = responseBody.content.text;​
​
        // Attempt to parse the JSON from the model's text response​
        return JSON.parse(generatedText);​
​
    } catch (error) {​
        console.error("Error invoking Bedrock model:", error);​
        throw new Error("Failed to generate AI-powered gift ideas.");​
    }​
};​
 

 

Section 4: The Client-Side Ecosystem: Powering the 
User Experience 
 

The success of the Ofni platform is ultimately determined by the quality of the user 
experience delivered through its client-side applications. This section details the architecture 
for the front-end ecosystem, focusing on delivering high-performance, resilient, and uniquely 
capable web applications. It covers the hosting infrastructure for SPAs and PWAs, the strategy 
for enabling robust offline functionality, and the secure design for the innovative OfniServer 
component, which bridges the gap between the browser and the user's local machine. 

 

4.1 High-Performance Web Hosting: S3 and CloudFront 
 

To ensure a fast, reliable, and secure experience for all users globally, the platform will 
leverage a standard and highly effective serverless hosting pattern using Amazon S3 and 
Amazon CloudFront. 



●​ SPA & PWA Hosting: The ofni.com SPA and all PWAs served from ofni.app will be hosted 
as static websites. The build artifacts (HTML, CSS, JavaScript, images) for each 
application will be stored in a dedicated Amazon S3 bucket configured for static website 
hosting.4 This approach is cost-effective, durable, and infinitely scalable, as S3 handles 
the storage and retrieval of files without any server management. 

●​ CDN Configuration: Amazon CloudFront will be configured as the Content Delivery 
Network (CDN) in front of each S3 bucket. This is a critical component for performance 
and security. CloudFront distributes the application's static assets to a global network of 
hundreds of edge locations. When a user requests the application, they are served from 
the edge location closest to them, dramatically reducing latency.3 CloudFront also 
provides a significant security layer, offering protection against common DDoS attacks. 
Furthermore, it integrates with AWS Certificate Manager to provide and manage free 
SSL/TLS certificates, ensuring that all traffic to the applications is served over HTTPS, a 
mandatory requirement for PWAs.3 

●​ SPA/PWA Routing: A common challenge with Single-Page Applications and Progressive 
Web Apps is handling client-side routing. If a user directly navigates to a deep link (e.g., 
ofni.com/profile/settings) or refreshes the page on such a route, the browser sends a 
request for that specific path to the server. Since there is no corresponding file in the S3 
bucket, S3 would normally return a 404 Not Found or 403 Forbidden error. To solve this, a 
custom error response will be configured in the CloudFront distribution. The 
configuration will instruct CloudFront to intercept all 404 and 403 responses from the S3 
origin, replace the HTTP status code with a 200 OK, and serve the content of /index.html. 
This ensures that the application's root HTML shell is always loaded, allowing the 
client-side router to take over and render the correct view based on the URL path.4 

 

4.2 PWA Offline-First Architecture: IndexedDB and Synchronization 
 

A core feature of the PWAs on the Ofni platform is their ability to function seamlessly even 
with intermittent or no network connectivity. This offline-first architecture relies on robust 
client-side storage and a well-defined data synchronization strategy. 

●​ Local Storage: PWAs will use the browser's IndexedDB API for all client-side data 
storage. Unlike simpler mechanisms like localStorage, IndexedDB is an asynchronous, 
transactional, object-based database capable of storing large amounts of structured 
data.31 This makes it the ideal choice for caching application data, user-generated 
content, and entire datasets required for the PWA to remain functional offline. 

●​ Synchronization Strategy (Queue-and-Sync): To manage data modifications made 
while offline, the platform will adopt a robust queue-and-sync pattern.32 This strategy 
decouples the user interface from the network, providing an immediate and responsive 
experience regardless of connectivity status. 



1.​ Local-First Writes: When a user performs an action that modifies data (e.g., 
creating a new reminder, updating a profile setting), the change is written 
immediately to two places in the local IndexedDB: the main data store (to update the 
UI) and a separate "sync queue" or "outbox" table. This queue entry contains all the 
information needed to replicate the change on the server (e.g., operation type, 
endpoint, payload). The UI reflects the change instantly. 

2.​ Connectivity Detection: A Service Worker, the background process for the PWA, 
will listen for network state changes. It can use the browser's navigator.onLine 
property and the online event to detect when connectivity is restored. 

3.​ Background Sync: Once the device is online, the Service Worker will process the 
sync queue. It will read the queued operations one by one and send them to the 
appropriate endpoints on the infowaiter.com API. Upon receiving a successful 
response from the server for a given operation, the Service Worker will delete that 
entry from the local sync queue. The Background Sync API can be used to defer this 
process until the browser determines there is a stable connection, making the sync 
more reliable.33 

●​ Conflict Resolution: In a system where data can be modified both online and offline, 
conflicts are inevitable. For instance, a user might update a note's title offline on their 
phone, while an automated process updates the same note on the server. The initial 
strategy for conflict resolution will be a simple and effective "last-write-wins" approach. 
Every data record will include an updatedAt timestamp. When the client syncs its 
changes, the server will compare the timestamp of the incoming change with the 
timestamp of the record currently in the database. It will only accept the change if the 
incoming timestamp is newer. While more sophisticated strategies like Operational 
Transformation (OT) or Conflict-Free Replicated Data Types (CRDTs) exist, a 
timestamp-based approach provides a pragmatic and reliable starting point.32 

 

4.3 The OfniServer: A Secure Bridge to Local Data 
 

The OfniServer component is the most innovative and security-sensitive part of the 
client-side architecture. Its purpose is to break the traditional browser sandbox, allowing 
trusted PWAs to access local user data and resources. The design of this component must 
prioritize security and user consent above all else. A simple "local web server" approach is 
insufficient and insecure; it must be engineered as a trusted native agent. 

●​ Architecture: Trusted Native Agent: The OfniServer will not be a script run from the 
command line. It will be a native, installable application that the user must consciously 
download and install on their operating system (e.g., as a .dmg on macOS or an .msi on 
Windows). This installation process is a critical consent mechanism. During installation, 
the application will request the necessary OS-level permissions to perform its functions 



(e.g., access to files, email clients). Internally, this native application will embed a highly 
secure WebSocket server that is configured to listen only on the loopback interface 
(localhost or 127.0.0.1).35 This prevents any other machine on the network from 
attempting to connect to it. 

●​ Secure Communication Flow: The communication between the browser-based PWA 
and the local OfniServer must be encrypted and authenticated to prevent 
man-in-the-middle attacks or malicious websites from hijacking the connection. 
1.​ WSS Connection: The PWA, being served over HTTPS, is subject to the browser's 

mixed-content policy. This means it can only establish connections to secure 
endpoints. Therefore, it must connect to the OfniServer using the secure WebSocket 
protocol (wss://), not the insecure ws://.36 

2.​ Local Certificate Management: A standard WebSocket server running on localhost 
cannot present a publicly trusted SSL certificate. To solve this, the OfniServer 
installation process must perform a critical one-time setup: it will generate a 
self-signed SSL certificate and then use OS-level commands to install that certificate 
into the system's local trust store. This complex but essential step ensures that when 
the browser connects to wss://localhost:<port>, the OS validates the certificate as 
trusted, allowing the secure connection to be established without security warnings 
or errors. 

3.​ Token-Based Authorization: To ensure that only legitimate Ofni PWAs can 
communicate with the OfniServer, an authorization mechanism will be implemented. 
When a PWA first attempts to connect, the OfniServer can challenge it to provide a 
security token. This token could be obtained by the PWA from the main Ofni backend 
(infowaiter.com) after the user has authenticated, proving that the request is coming 
from a legitimate, logged-in session. 

4.​ JSON-RPC Communication: Once the secure and authorized WebSocket channel is 
established, the PWA and OfniServer can communicate using a structured protocol 
like JSON-RPC. The PWA sends requests formatted as JSON objects (e.g., { 
"jsonrpc": "2.0", "method": "searchLocalFiles", "params": { "query": "*.pdf" }, "id": 1 }), 
and the native agent performs the action and returns a response. 

This re-framing of OfniServer from a simple server to a trusted native agent has profound 
implications. It requires a more significant engineering investment to build a robust, 
cross-platform installer with proper code signing and certificate management. However, this is 
the only architecturally sound approach that respects the browser's security model while 
delivering the powerful local data access that will be a key differentiator for the Ofni platform. 

 

Section 5: Enabling the Third-Party Developer 
Ecosystem 



 

The long-term success and growth of the Ofni platform depend on its ability to evolve from a 
service into a vibrant ecosystem. This requires a deliberate and robust architecture for 
onboarding, managing, and empowering third-party developers. The infoalley.com domain is 
the gateway to this ecosystem, providing the tools and governance necessary to transform 
Ofni into a true platform. 

 

5.1 Developer Onboarding and Security 
 

Creating a secure and scalable environment for third-party developers begins with a 
well-defined identity and access management strategy that isolates developer resources and 
enforces the principle of least privilege. 

●​ Registration & Authentication: All developer onboarding will occur through the 
infoalley.com portal. A dedicated Amazon Cognito User Pool will be used for developer 
registration and authentication.1 This strict separation of the developer user pool from 
the end-user pool is a critical security measure, ensuring that developer identities and 
end-user identities exist in entirely different security domains. 

●​ Developer-Authenticated Identities: For scenarios where a developer's backend 
service needs to interact with AWS resources on their behalf (e.g., to deploy a new 
version of their Lambda function), the architecture will leverage Cognito's Developer 
Authenticated Identities feature. In this flow, the developer authenticates to our backend 
system. Our backend then vouches for the developer's identity by calling the 
GetOpenIdTokenForDeveloperIdentity API, which provides a short-lived Cognito token. 
This token can then be exchanged for temporary AWS credentials, allowing the 
developer's tools to perform actions without ever handling long-lived IAM access keys.39 

●​ IAM Roles for Developers: Security and isolation are paramount in a multi-tenant 
developer platform. Upon successful registration and approval, each developer or 
developer organization will be programmatically associated with a unique IAM Role. This 
role will have a trust policy that allows it to be assumed only by authenticated developers 
from the infoalley.com Cognito pool. The permissions policy attached to this role will be 
tightly scoped, granting access only to the resources owned by that developer (e.g., 
permission to update a specific Lambda function ARN or write to a specific DynamoDB 
partition key). This use of fine-grained IAM roles is the core mechanism that prevents 
developers from accessing or interfering with each other's resources or the core platform 
infrastructure.23 

 



5.2 API Governance and Monetization: Usage Plans and API Keys 
 

To manage access to the infowaiter.com API, prevent abuse, and create a foundation for 
monetization, the platform will use Amazon API Gateway's built-in governance features. 

●​ API Keys: Each registered developer will be issued one or more unique API Keys through 
the infoalley.com portal. These keys are alphanumeric strings that must be included in 
the x-api-key header of every API request they make.6 API Gateway uses these keys to 
identify the calling developer and associate the request with their specific usage plan. 

●​ Usage Plans: The platform will define multiple Usage Plans in API Gateway to create 
tiered access levels for developers. These plans are the technical implementation of the 
platform's business model. Each plan will specify: 
○​ Throttling: A rate limit (e.g., 100 requests per second) and a burst capacity to handle 

short-term traffic spikes. 
○​ Quotas: A total number of allowed requests over a given period (e.g., 1,000,000 

requests per month).​
Requests that exceed these limits will be automatically rejected by API Gateway with 
an HTTP 429 Too Many Requests status code, protecting the backend services from 
being overwhelmed.7 

●​ Monetization: The combination of API Keys and Usage Plans provides a direct and 
scalable mechanism for monetization. By associating a developer's API Key with a 
paid-tier Usage Plan, the platform can enforce the limits of that tier. API Gateway 
provides the ability to export usage data for each API key, which can be fed into a billing 
system to charge developers based on their consumption or subscription level.8 

 

5.3 The Developer Portal (infoalley.com) 
 

The developer portal is the primary interface for the third-party ecosystem. Its design must 
focus on providing a seamless, self-service experience that reduces friction and empowers 
developers to build, deploy, and manage their services effectively. 

●​ Core Features: The infoalley.com portal will be an SPA that provides a comprehensive 
suite of tools: 
○​ Self-Service Onboarding: A streamlined registration and account creation flow 

powered by the developer Cognito User Pool. 
○​ API Key Management: A secure dashboard where developers can create new API 

keys, view their keys, and revoke them if they are compromised. 
○​ Usage Analytics: A visual dashboard that displays a developer's API usage in near 

real-time, showing their consumption against their current usage plan's quota and 



rate limits. 
○​ Interactive API Documentation: The portal will host interactive API documentation 

using a standard format like OpenAPI (Swagger). This allows developers to explore 
API endpoints and even make test calls directly from the browser. 

○​ Service Publishing Workflow: A guided, multi-step process for developers to 
submit their own PWAs and microservices for inclusion in the Ofni platform. This 
workflow will collect necessary metadata, code artifacts, and trigger backend 
validation and approval processes. 

●​ Architectural Principles: The portal's development will be guided by the core principles 
of a modern developer platform: self-service, abstraction, and automation. The goal is to 
minimize the need for manual intervention from the Ofni platform team and to reduce the 
cognitive load on developers, allowing them to focus on creating value.9 

Table 5.1: Third-Party Developer Tiered Access Plan (Example) 

Tier Name Monthly 
Cost 

Request 
Quota (per 
month) 

Rate Limit 
(req/sec) 

Burst Limit Supported 
Features 

Free $0 100,000 10 20 Access to 
all public 
services, 
community 
support. 

Pro $49 10,000,00
0 

500 1000 Access to 
premium AI 
services, 
custom 
PWA 
branding, 
email 
support. 

Enterprise Custom Unlimited Custom Custom Dedicated 
support, 
access to 
OfniServer 
integration 
APIs, 
advanced 



analytics. 

 

Section 6: Component Inventory and Operational 
Readiness 
 

A successful platform is defined not only by its features but also by its robustness, security, 
and maintainability. This section provides a consolidated inventory of all the software 
components defined in this architecture and outlines the framework for ensuring operational 
excellence through a comprehensive security posture and a robust observability strategy. 

 

6.1 Consolidated Component Inventory 
 

The following table provides a master list of the primary reusable software components that 
constitute the Ofni platform. This inventory serves as a high-level checklist for development 
planning, resource allocation, and understanding the overall engineering scope. 

Table 6.1: Consolidated Component Inventory 

Component 
Name 

Type Domain Purpose Key 
Technologies 

Client Hub 
SPA 

Single-Page 
App 

ofni.com Main user 
dashboard, 
profile 
management, 
and 
authentication 
interface. 

React/Vue/Ang
ular, S3, 
CloudFront 

PWA 
Container 

PWA Hosting ofni.app Serves all 
first-party and 
third-party 
Progressive 

S3, CloudFront 



Web Apps. 

Service 
Marketplace 
SPA 

Single-Page 
App 

infoalacarte.co
m 

User-facing 
storefront for 
browsing and 
subscribing to 
services. 

React/Vue/Ang
ular, S3, 
CloudFront 

Developer 
Portal SPA 

Single-Page 
App 

infoalley.com Self-service 
portal for 
third-party 
developers. 

React/Vue/Ang
ular, S3, 
CloudFront 

Request 
Broker 

Lambda 
Function 

infowaiter.com Central API 
ingress point; 
handles auth, 
validation, and 
standardizatio
n. 

NodeJS, AWS 
SDK v3 

Service 
Router 

Lambda 
Function 

infowaiter.com Routes 
standardized 
requests to the 
correct 
Service 
Provider. 

NodeJS, AWS 
SDK v3, 
DynamoDB 

Service 
Provider 

Lambda 
Function 
(Pattern) 

Backend Generic 
wrapper for 
individual 
microservice 
business logic. 

NodeJS, AWS 
SDK v3 

MicroService Business Logic 
(Module) 

Backend Core logic for 
a specific 
service (e.g., 
AI model 
invocation, 
data 
processing). 

NodeJS, 
Amazon 
Bedrock 



Subscription 
Workflow 

Step Functions 
State Machine 

Backend Orchestrates 
the multi-step 
process of a 
user 
subscribing to 
a service. 

AWS Step 
Functions, 
Lambda 

PWA Service 
Worker 

Client-Side 
Script 

ofni.app Manages PWA 
caching, 
offline 
functionality, 
and data 
synchronizatio
n. 

JavaScript, 
IndexedDB, 
Cache API 

OfniServer Native 
Application 

User Device Trusted native 
agent 
providing 
secure access 
to local user 
data. 

Electron/Tauri, 
WebSocket 
(WSS) 

 

6.2 End-to-End Security Posture 
 

Security is not a feature but a foundational requirement woven into every layer of the 
architecture. The platform's security posture is holistic, addressing potential threats from the 
client to the database. 

●​ Data in Transit: All public-facing endpoints on CloudFront and API Gateway will be 
configured to enforce HTTPS/TLS 1.2 or higher, ensuring all communication between 
clients and the platform is encrypted. Communication between internal services (e.g., 
Lambda to DynamoDB) will use the AWS private network and IAM authentication, which is 
encrypted by default.36 

●​ Data at Rest: All data stored in Amazon S3 buckets and Amazon DynamoDB tables will 
have server-side encryption enabled by default, using AWS Key Management Service 
(KMS). This ensures that the underlying data is encrypted on disk, protecting it from 
unauthorized physical access. 

●​ Least Privilege Access: The principle of least privilege is strictly enforced. Every 



Lambda function will have a unique IAM execution role with permissions tailored to only 
the specific actions and resources it needs. For example, the "Gift Finder" service 
Lambda will have permission to read from the user profiles table and invoke specific 
Bedrock models, but it will have no permission to modify user data or access other 
services. Similarly, third-party developer IAM roles will be scoped to prevent access to 
any resources outside of their own namespace.23 

●​ Input Validation: The RequestBroker Lambda function serves as a critical security 
checkpoint. It will be responsible for rigorously validating the schema and content of all 
incoming API request payloads. This helps prevent common vulnerabilities such as 
injection attacks by ensuring that malformed or malicious data is rejected at the edge 
before it can reach downstream business logic. 

●​ PWA and Client-Side Security: The platform will adhere to modern web security best 
practices. This includes implementing a strict Content Security Policy (CSP) to mitigate 
cross-site scripting (XSS) attacks, securing service workers by restricting their scope, 
and sanitizing any data passed between the PWA and the service worker via 
postMessage events to prevent manipulation.36 

 

6.3 Observability Framework (Logging, Monitoring, Tracing) 
 

In a distributed microservices architecture, a robust observability framework is essential for 
understanding system behavior, debugging issues, and identifying performance bottlenecks. 
The platform will implement a three-pillar observability strategy. 

●​ Logging: All Lambda functions will be configured to output logs in a structured JSON 
format. This practice is superior to plain text logging as it allows logs to be easily 
ingested, parsed, and queried in Amazon CloudWatch Logs. Each log entry will include a 
consistent set of context, such as the requestId, serviceId, and principalId, making it 
possible to filter and correlate logs related to a specific request or user. 

●​ Monitoring: Key performance and health metrics for all system components will be 
monitored using Amazon CloudWatch. This includes standard metrics like API Gateway 
latency and 4xx/5xx error rates, Lambda invocation counts, duration, and error rates, and 
DynamoDB consumed read/write capacity units. Custom CloudWatch Dashboards will be 
created to provide a consolidated, at-a-glance view of the platform's health. CloudWatch 
Alarms will be configured on key thresholds (e.g., a spike in Lambda errors) to proactively 
notify the operations team of potential issues via Amazon SNS. 

●​ Distributed Tracing: To understand the end-to-end lifecycle of a request as it traverses 
multiple microservices, AWS X-Ray will be enabled across the platform. X-Ray will be 
activated on API Gateway and all Lambda functions. It automatically captures timing and 
metadata for each service call, generating a service map that visualizes the connections 
and dependencies between components. When an error occurs or latency is high, X-Ray 



allows developers to drill down into a specific trace and see a detailed timeline of the 
request's journey, making it possible to pinpoint the exact service that is causing the 
problem. This capability is indispensable for debugging in a complex, distributed system. 

 

Section 7: Comprehensive Financial Analysis 
 

A critical component of architectural planning is understanding the financial implications of 
the design choices. This section provides a detailed, scenario-based forecast of the monthly 
operational costs on AWS for the Ofni platform. The analysis is based on the pricing for the 
us-east-1 (N. Virginia) region and models three distinct stages of growth: a Pilot phase (1,000 
monthly active users), a Growth phase (10,000 MAU), and a Scale phase (100,000 MAU). 
This provides a clear picture of how costs will evolve with user adoption and informs 
budgeting, pricing, and long-term financial planning. 

 

7.1 Detailed Monthly Cost Projections 
 

The cost model is built from the ground up, estimating usage for each core AWS service 
based on a set of assumptions about user behavior. 

Assumptions: 

●​ Average user session involves 50 API calls. 
●​ Average Lambda function is configured with 256 MB of memory and runs for 150 ms. 
●​ Average user stores 10 MB of data in S3 (for PWAs and user-generated content) and 100 

KB in DynamoDB. 
●​ Average user transfers 100 MB of data per month via CloudFront. 
●​ 10% of user sessions involve an AI-powered service, with each use consuming 500 input 

tokens and 200 output tokens. 

Table 7.1: Scenario-Based Monthly Cost Forecast 

 

AWS Service Pilot (1,000 MAU) Growth (10,000 
MAU) 

Scale (100,000 
MAU) 

 Usage / Cost Usage / Cost Usage / Cost 



Amazon API 
Gateway 

   

Requests 50,000 500,000 5,000,000 

Cost (@ $3.50/M) $0.18 $1.75 $17.50 42 

AWS Lambda    

Requests 50,000 500,000 5,000,000 

Compute (GB-s) 1,875 18,750 187,500 

Cost (after Free 
Tier) 

$0.00 $0.00 $3.12 43 

Amazon 
DynamoDB 

   

Storage (GB) 0.1 1 10 

Write Units (M) 0.1 1 10 

Read Units (M) 0.4 4 40 

Cost (On-Demand) $0.14 $1.15 $11.50 28 

Amazon S3    

Storage (GB) 10 100 1,000 (1 TB) 

Cost (@ 
$0.023/GB) 

$0.23 $2.30 $23.00 45 

Amazon 
CloudFront 

   



Data Transfer (GB) 100 1,000 (1 TB) 10,000 (10 TB) 

HTTPS Requests 
(M) 

0.1 1 10 

Cost (after Free 
Tier) 

$0.00 $1.00 $85.00 46 

Amazon Bedrock    

Input Tokens (M) 0.05 0.5 5 

Output Tokens (M) 0.02 0.2 2 

Cost (Claude 3 
Sonnet) 

$0.45 $4.50 $45.00 29 

Other 
(CloudWatch, 
X-Ray) 

   

Estimated Cost $1.00 $5.00 $50.00 

TOTAL 
ESTIMATED 
MONTHLY COST 

~$2.00 ~$15.70 ~$235.12 

Note: Costs are estimates and do not include the AWS Free Tier for services like Lambda and 
CloudFront, which will significantly reduce costs in the early stages. The Lambda cost remains 
$0.00 for Pilot and Growth stages due to the generous free tier of 1 million requests and 
400,000 GB-seconds per month. 

 

7.2 Cost Optimization Strategies 
 

As the platform scales, proactive cost management will be essential. The serverless 
architecture provides many levers for optimization. 

●​ Compute Optimization: 



○​ Architecture: For Lambda functions, switch from x86 to the AWS Graviton (Arm) 
processor architecture. This can provide up to 20% better price-performance for 
many workloads with a simple configuration change.43 

○​ Memory Sizing: Use tools like AWS Lambda Power Tuning, an open-source state 
machine, to run functions at various memory configurations and automatically 
determine the optimal setting that balances performance and cost. 
Over-provisioning memory is a common source of unnecessary expense. 

●​ API Gateway Tiering: 
○​ The API Gateway REST API was chosen for its rich feature set. However, it is 

significantly more expensive than the HTTP API ($3.50/M vs. $1.00/M requests).5 For 
any high-volume, internal service-to-service communication that does not require 
usage plans or custom authorizers, a separate HTTP API endpoint should be created. 
This hybrid approach uses the right tool for the job, optimizing cost without 
sacrificing features where they are needed. 

●​ Data Transfer Costs: 
○​ Data transfer out to the internet is often one of the largest components of a cloud 

bill. Data transfer from most AWS services (like S3 and API Gateway) to Amazon 
CloudFront is free of charge.48 The architecture should maximize the amount of 
content served from the CloudFront cache. By setting aggressive caching policies 
(Cache-Control headers) for static assets and even for API responses that are not 
highly dynamic, the number of requests that need to go to the origin is reduced, 
which in turn lowers both origin service costs (e.g., Lambda invocations) and data 
transfer costs. 

●​ Storage Lifecycle Management: 
○​ As the platform accumulates data, not all of it will need to be accessed with 

millisecond latency. S3 Lifecycle policies should be implemented to automatically 
transition older, less frequently accessed data to more cost-effective storage 
classes. For example, user-generated content older than 90 days could be moved 
from S3 Standard to S3 Standard-Infrequent Access (S3-IA), which offers a lower 
storage price in exchange for a higher retrieval cost. Archival data, like old logs, could 
be moved to S3 Glacier, reducing storage costs by over 90%.49 

 

Section 8: Strategic Prompts for Business and 
Technology Roadmaps 
 

This architectural blueprint provides a robust foundation for the Ofni platform. However, a 
successful platform must continuously evolve. This final section presents a series of strategic 
prompts designed to guide future planning sessions for both the business and technology 



leadership. These questions address long-term growth, competitive positioning, and the 
technical challenges that will arise as the platform scales. 

 

8.1 Business Strategy Prompts 
 

●​ Monetization and Value Proposition: 
○​ Beyond API call quotas and rate limits, what premium, value-added services can be 

monetized to increase revenue per developer? Consider offering advanced analytics 
dashboards, priority support tiers, featured placement for their services in the 
infoalacarte.com marketplace, or access to pre-trained, specialized AI models. 

○​ How can the platform's pricing model evolve to align with the value customers 
receive? Should certain high-value API calls (e.g., a complex AI analysis) be priced 
differently from simple data retrieval calls? 

●​ Ecosystem Growth and Seeding: 
○​ What is the strategic plan to attract the first 100 third-party developers to the 

platform? Should the focus be on a specific vertical or niche (e.g., financial data 
services, marketing automation tools, e-commerce utilities) to build a critical mass of 
complementary services and create a network effect? 

○​ What incentives can be offered to early adopters? This could include free usage tiers, 
co-marketing opportunities, or direct engineering support to ensure their success on 
the platform. 

●​ Competitive Differentiation and Market Positioning: 
○​ How can the unique OfniServer capability be leveraged as a primary competitive 

differentiator? What "killer applications" or service categories are only possible on 
the Ofni platform because of this secure access to local user data? 

○​ What is the platform's core identity? Is it a platform for personal productivity tools, a 
hub for business automation, or something else? A clear market position will guide 
developer acquisition and marketing efforts. 

●​ Trust, Privacy, and Governance: 
○​ As the platform enables PWA access to local user data via OfniServer, what is the 

public commitment to user privacy? How will this be communicated clearly and 
transparently to build and maintain user trust? 

○​ What technical and policy-based governance model will be implemented to audit and 
certify third-party PWAs? A robust review process will be necessary to ensure they 
are not misusing local data access, protecting both the users and the platform's 
reputation. 

 

8.2 Technical Deep-Dive Prompts 



 

●​ Artificial Intelligence and Machine Learning Evolution: 
○​ At what point does it become more effective to move from using general-purpose 

foundation models in Amazon Bedrock to fine-tuning custom models for specific, 
high-volume tasks? Fine-tuning can improve accuracy, reduce latency, and lower 
inference costs, but requires a significant investment in data collection and training. 

○​ What is the long-term strategy for data collection to support model fine-tuning? How 
can user interaction data be collected and anonymized in a privacy-preserving way to 
create high-quality training datasets? 

●​ Global Scalability and Resilience: 
○​ As the user base grows internationally, what is the trigger for moving from a 

single-region deployment to a multi-region, active-active architecture for high 
availability and disaster recovery? 

○​ How will data be replicated and kept consistent across regions? This involves 
planning for services like Amazon DynamoDB Global Tables for the database and 
developing a strategy for replicating user session state and other critical data. 

●​ The Future of OfniServer: 
○​ What is the product roadmap for OfniServer beyond its initial version? Should a 

plugin architecture be developed to allow third-party developers to write their own 
connectors for specific local applications (e.g., a plugin for Adobe Photoshop, a 
connector for a specific CRM)? 

○​ If a plugin model is adopted, how can these third-party plugins be securely 
sandboxed to prevent them from accessing unauthorized resources on the user's 
machine? This presents a significant security engineering challenge. 

●​ Developer Experience and Observability: 
○​ As the third-party ecosystem matures, how can the platform provide developers with 

meaningful, yet securely isolated, observability into their own services? Should a 
dedicated portal be built that exposes filtered logs, traces, and metrics from 
CloudWatch and X-Ray, pertaining only to their specific API key or service? 

○​ What tools and SDKs can be provided to developers to simplify the process of 
building, testing, and deploying services on the Ofni platform? A well-designed CLI or 
set of boilerplate templates could dramatically accelerate developer onboarding and 
productivity. 
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