
Table of Contents
Executive Summary 3

Purpose 3

Scope 3

Expected Benefits 3

Current System Overview 3

Current API Architecture 4

Data Flow 4

Limitations 4

Migration Objectives and Scope 5

Objectives 5

Scope 5

Success Criteria 5

Proposed GraphQL Architecture 6

GraphQL Schema Design 6

GraphQL Server Setup 6

Data Source Integration 6

Data Flow 7

Performance and Scalability Considerations 7

Performance Improvements 7

Caching Strategy 7

Scalability Plan 8

Security and Compliance 8

Authentication and Authorization 8

Data Protection 8

Compliance 9

Testing and Quality Assurance 9

Unit Testing 9

Integration Testing 9

End-to-End Testing 9

Test Automation and CI/CD 9

Migration Plan and Rollout Strategy 10

Step-by-Step Migration Activities 10

Timelines and Resource Allocation 10

Page 1 of 14



Rollout Phases 10

Communication 11

Rollback Strategy 11

Risk Assessment and Mitigation 12

Deprecation and Support Plan 13

API Deprecation Strategy 13

Support Structure 13

Appendices and References 13

Glossary of Terms 13

Technical Details 14

External References 14

Page 2 of 14



Executive Summary

This document outlines a proposal from Docupal Demo, LLC to migrate Acme, Inc
(ACME-1) to a GraphQL-based API. The current system faces challenges with data
fetching efficiency, resulting in over-fetching and multiple API calls to render single
views. Evolving existing APIs has also proven difficult.

Purpose

The primary goal of this migration is to address these inefficiencies and improve
the overall developer experience. GraphQL offers a solution by enabling clients to
request only the data they need, eliminating over-fetching and reducing the number
of API requests.

Scope

This proposal covers the analysis, design, development, testing, and deployment of
a GraphQL API tailored to ACME-1's specific requirements. The migration will be
executed in phases, starting with the highest-impact areas to ensure a smooth
transition and rapid realization of benefits.

Expected Benefits

Stakeholders can anticipate several key benefits from this migration: faster
application performance due to reduced data transfer, lower bandwidth
consumption, and increased development agility. GraphQL's flexible nature will also
simplify future API evolution and enable developers to build new features more
quickly and efficiently.

Current System Overview

ACME-1 currently relies on REST APIs with JSON payloads for data exchange
between front-end applications and back-end services. Data is primarily stored and
managed within relational databases. Front-end applications initiate REST API calls
to fetch the required data.
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Current API Architecture

The existing API architecture follows a traditional RESTful design. Each resource is
exposed through dedicated endpoints. Front-end applications consume these
endpoints to retrieve or manipulate data. The API responses are formatted as JSON,
which is then parsed and rendered by the client applications.

Data Flow

The data flow within ACME-1's current system can be described as follows:

1. A user interacts with the front-end application.
2. The front-end application makes a REST API request to the back-end server.
3. The back-end server processes the request and queries the relational

databases.
4. The database returns the requested data to the back-end server.
5. The back-end server formats the data as JSON and sends it back to the front-

end application.
6. The front-end application parses the JSON response and updates the user

interface.

Limitations

ACME-1's current REST API implementation faces several limitations:

Over-fetching: REST APIs often return more data than the client actually
needs. This leads to increased network traffic and wasted processing power on
both the server and client sides.
N+1 Problem: When fetching related data, the client may need to make multiple
API requests. For example, to display a list of customers and their orders, the
client might first fetch the list of customers and then make a separate API
request for each customer to retrieve their orders. This results in a large
number of requests, which can significantly impact performance.
Performance Bottlenecks: The over-fetching and N+1 problems contribute to
slow response times, especially when dealing with complex data relationships.
This negatively affects the user experience.
Scalability Challenges: The inefficiencies in the current API architecture make
it difficult to scale the system to handle increasing traffic and data volumes.
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Migration Objectives and Scope

This section outlines the objectives, scope, and success criteria for ACME-1's
GraphQL migration project. Docupal Demo, LLC will work with ACME-1 to migrate
key systems.

Objectives

The primary objective is to modernize ACME-1's API layer. This will improve
performance and developer experience. We aim to reduce API response times and
client-side data fetching times. We will also focus on increasing developer
satisfaction with the new GraphQL API.

Scope

The migration focuses on these systems:

Product catalog
User profiles
Order management

The legacy billing system is explicitly excluded from this migration. We will migrate
specific APIs related to the product catalog and user profiles. This phased approach
allows for focused effort and faster results.

Success Criteria

We will measure the success of this migration using these KPIs:

API Response Time: Reduced latency in API responses.
Client-Side Data Fetching Time: Faster data retrieval on the client side.
Developer Satisfaction: Improved satisfaction measured through surveys and
feedback.

Successful migration means achieving measurable improvements in these areas.
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Proposed GraphQL Architecture

This section details the architecture we propose for ACME-1's GraphQL migration. It
covers the schema structure, server setup, and data source integration. Our
approach emphasizes efficiency and maintainability.

GraphQL Schema Design

The GraphQL schema will be type-based. This means it will mirror ACME-1's core
business entities. Clear relationships between these entities will be defined. For
example, a Customer type might relate to an Order type. This structure promotes
intuitive querying and reduces over-fetching of data.

GraphQL Server Setup

We will use a robust GraphQL server implementation. This server will act as the
single entry point for all data requests. It will handle query parsing, validation, and
execution. Efficient resolvers will be implemented to fetch data. Data loaders will be
used to optimize data fetching. We'll also use query optimization techniques like
batching.

Data Source Integration

The GraphQL server will integrate with multiple data sources. These sources
include:

Relational Databases (PostgreSQL): Direct connections will be established.
Optimized queries will be used.
Search Indexes (Elasticsearch): Integration for fast and flexible searching will
be implemented.
REST APIs: Existing REST APIs will be wrapped. This allows for gradual
migration.

Data Flow

The following illustrates the data flow within the proposed architecture:

1. Client sends a GraphQL query to the GraphQL server.
2. The GraphQL server parses and validates the query.
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3. Resolvers fetch data from the appropriate data sources (PostgreSQL,
Elasticsearch, REST APIs).

4. Data loaders and batching optimize data fetching.
5. The GraphQL server constructs the response.
6. The response is sent back to the client.

The chart above shows the estimated data volume handled by each source.

Performance and Scalability
Considerations

This section details the performance enhancements and scalability strategies that
will be implemented with the GraphQL migration. The goal is to ensure ACME-1
benefits from a more efficient and scalable data fetching mechanism.

Performance Improvements

GraphQL enhances data fetching efficiency. Clients request only the data they need.
This avoids over-fetching, which is a common problem with traditional REST APIs.
Reduced data transfer leads to faster response times and lower bandwidth
consumption. We anticipate significant performance gains.

The line chart illustrates the projected reduction in response time (in milliseconds)
after migrating to GraphQL.

Caching Strategy

Effective caching is crucial for performance. We will use both client-side and server-
side caching. Apollo Client will handle client-side caching. Redis will be used for
server-side caching. These mechanisms will reduce database load. They will also
improve response times for frequently accessed data.

Scalability Plan

To handle increased load, we will implement horizontal scaling. This involves
adding more GraphQL servers to the cluster. Database replicas will also be used.
Load balancing will distribute traffic across these servers. This approach ensures
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the system can handle a growing number of requests. It also maintains optimal
performance.

The bar chart shows the projected increase in requests per second after
implementing horizontal scaling.

Security and Compliance

Docupal Demo, LLC prioritizes the security and compliance of ACME-1's data during
and after the GraphQL migration. We will implement industry-standard security
measures to protect sensitive information and ensure adherence to relevant
regulations.

Authentication and Authorization

We will use JSON Web Tokens (JWT) for authentication. This method ensures secure
verification of user identity. Role-based access control will manage user
permissions. This limits access to specific data and functionalities based on user
roles.

Data Protection

Sensitive data will be protected through encryption both at rest and in transit.
Encryption at rest secures stored data. Encryption in transit secures data during
transmission. Proper access control policies will be enforced. These policies will
restrict data access to authorized personnel only.

Compliance

We will ensure General Data Protection Regulation (GDPR) compliance for user data
handling. This includes implementing appropriate data protection measures. It also
includes respecting user rights regarding their personal data. We will assist ACME-1
in maintaining compliance with applicable regulations.
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Testing and Quality Assurance

We will employ a comprehensive testing strategy to ensure the reliability and
performance of the new GraphQL API. Our approach includes unit, integration, and
end-to-end testing, all integrated into your CI/CD pipelines.

Unit Testing

Unit tests will focus on individual components, such as resolvers and schema
definitions. This will help us isolate and address bugs early in the development
cycle. We aim for 80% code coverage for resolvers and schema definitions. This
benchmark will help ensure the quality of individual units.

Integration Testing

Integration tests will verify interactions between different parts of the GraphQL API.
These tests will validate data flow and ensure that various components work
together correctly. This will provide confidence in the system's overall behavior.

End-to-End Testing

End-to-end tests will simulate real user scenarios. They will validate the entire
GraphQL API workflow, from request to response, including interactions with
backend systems. This approach will ensure a seamless user experience.

Test Automation and CI/CD

We will integrate test automation into your CI/CD pipelines using tools such as
Jenkins or GitLab CI. Automated tests will run with each code change, providing
immediate feedback to the development team. This will enable continuous
integration and continuous delivery of high-quality code.

Migration Plan and Rollout Strategy

Our GraphQL migration will proceed in clearly defined phases. This ensures a
smooth transition for ACME-1. We'll focus on minimal disruption. Regular
communication and rollback options are built into the plan.
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Step-by-Step Migration Activities

1. Schema Design (Weeks 1-2): We will design the GraphQL schema. This will be
based on ACME-1's existing data structures and requirements. Deliverable:
Approved GraphQL schema definition.

2. Resolver Implementation (Weeks 3-6): We will implement the resolvers.
These connect the GraphQL schema to ACME-1's data sources. Deliverable:
Fully functional resolvers.

3. Testing (Weeks 7-8): Rigorous testing will be performed. This includes unit,
integration, and performance testing. Deliverable: Comprehensive test results
and bug fixes.

4. Deployment (Weeks 9-10): Gradual rollout of the GraphQL API. We'll start with
a small subset of users. We'll monitor performance and stability. Deliverable:
Fully deployed GraphQL API.

Timelines and Resource Allocation

Phase Timeline Resources

Schema Design 2 Weeks 2 GraphQL Experts

Resolver Implementation 4 Weeks 3 GraphQL Engineers

Testing 2 Weeks 2 QA Engineers

Deployment 2 Weeks 2 DevOps Engineers

Rollout Phases

Phase 1: Internal Testing: The GraphQL API will be deployed to a staging
environment. Internal teams will conduct thorough testing.
Phase 2: Pilot Program: A small group of ACME-1 users will be selected for a
pilot program. We'll gather feedback and address any issues.
Phase 3: Gradual Rollout: The GraphQL API will be rolled out to a wider
audience. This will be done in a controlled manner.
Phase 4: Full Deployment: The GraphQL API will be fully deployed. The
existing REST APIs will be deprecated.
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Communication

We will maintain open communication with ACME-1 stakeholders. Regular updates
will be provided via email, status meetings, and comprehensive documentation. Any
potential issues or delays will be communicated promptly.

Rollback Strategy

A rollback plan is in place. This allows us to switch back to the existing REST APIs if
necessary. This ensures minimal disruption to ACME-1's operations. The switch can
be triggered at any point during the migration.

Risk Assessment and Mitigation

Migrating to GraphQL introduces several potential risks that require careful
consideration and proactive mitigation strategies. These risks span data integrity,
system performance, and security. Docupal Demo, LLC will employ risk
assessments, monitoring tools, and well-defined mitigation strategies throughout
the migration process.

Data Migration Risks
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A primary risk involves potential issues during data migration. Inconsistent or
incomplete data transfer could lead to application errors and data loss for ACME-1.
To mitigate this, we will implement rigorous data validation procedures and
thorough testing at each stage of the migration. Comprehensive database backups
will be maintained, allowing a quick rollback to the existing APIs if needed.

Performance Bottlenecks

Another significant risk is the introduction of performance bottlenecks within the
GraphQL API. Inefficient queries or excessive data fetching could degrade
application responsiveness. We will use performance monitoring tools to identify
and address any performance issues. Optimizing GraphQL schema design and query
resolution will be crucial to ensure optimal performance.

Security Vulnerabilities

Security vulnerabilities represent a critical risk. Improperly secured GraphQL
endpoints could expose sensitive data to unauthorized access. We will conduct
security audits and penetration testing to identify and remediate any
vulnerabilities. Implementing authentication and authorization mechanisms will be
essential to protect ACME-1 data.

Contingency Plans

Contingency plans include fallback procedures to existing APIs. This ensures
minimal disruption to ACME-1’s operations in case of unforeseen issues. Rollback
scripts will be prepared to revert any changes made during the migration process,
effectively restoring the system to its previous state if necessary.

Deprecation and Support Plan

We will ensure a smooth transition during the GraphQL migration. This involves a
phased approach to API deprecation and comprehensive support mechanisms.
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API Deprecation Strategy

Our strategy involves versioning the GraphQL API. This allows ACME-1 to adopt the
new API while maintaining existing REST endpoints. We will announce a
deprecation timeline for the REST endpoints, providing sufficient notice to migrate
to the GraphQL API. The REST endpoints will be gradually phased out as adoption of
the GraphQL API increases.

Support Structure

Docupal Demo, LLC will provide a dedicated support team during and after the
migration. This team will assist ACME-1's developers with any issues encountered
during the transition. We will also provide comprehensive documentation. Tools
like GraphQL Editor or GraphiQL will be used to keep the documentation updated
and maintained. This documentation will include guides, tutorials, and API
references to facilitate a seamless migration process.

Appendices and References

This section provides supplementary information, technical specifications, and a
glossary of terms used throughout this proposal. It also includes references to
external documentation for further reading.

Glossary of Terms

Over-fetching: Retrieving more data than required by the client.
Under-fetching: Failing to retrieve all necessary data in a single request,
requiring multiple requests.
Resolver: A function responsible for fetching data for a specific field in the
GraphQL schema.
Schema: A description of the data available through the GraphQL API,
including types and relationships.
Query: A request for specific data from the GraphQL API.
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Technical Details

Detailed schema definitions, resolver implementations, and data mapping specifics
will be provided in separate technical documentation. Contact Docupal Demo, LLC
for access.

External References

GraphQL Specification: https://graphql.org/
Apollo Client Documentation: https://www.apollographql.com/docs/react/
Relevant RFCs: (Specific RFCs will be listed as needed based on
implementation details).
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