
 

Event Contract 
Catalog 

Architecture 
(ECCA)​

 
​

A blueprint for discoverable,  
governable, and secure event-driven  

systems at enterprise scale. 

 

 

 

 

 

 

Enrico Piovesan​

August 2025 | White Paper 

 



 

Event Contract Catalog Architecture (ECCA) - White Paper | Page 1 



Table of Contents 

Table of Contents................................................................................................................... 2 
1. Introduction................................................................................................................... 4 
2. Foundations........................................................................................................................7 

2.1 UMA and CSMA as architectural lineage.....................................................................7 
2.2 Core concepts: Event contracts, schemas, and metadata...........................................7 
2.3 Events as products.......................................................................................................8 
2.4 Why Catalogs and governance matter for event-driven systems...............................10 

3. The Event Contract Catalog Architecture (ECCA) Pattern...........................................13 
3.1 Overview and architectural philosophy.......................................................................13 
3.2 Primary goals and principles...................................................................................... 14 

3.2.1 Discoverability as a baseline expectation....................................................14 
3.2.2 Governance that is embedded, not bolted-on............................................. 14 
3.2.3 Security woven throughout the stack...........................................................14 
3.2.5 Extensibility and portability by design..........................................................15 

3.3 Reference architecture diagram and explanation.......................................................15 
4. Key Architectural Components and Integration........................................................... 19 

4.1 Schema registries.......................................................................................................19 
4.2 Event catalogs............................................................................................................20 
4.3 Developer portals and API integration (including relationship to existing API 
governance platforms)......................................................................................................22 
4.4 Runtime observability................................................................................................. 23 
4.5 Security considerations (including data quality governance)..................................... 24 

4.5.1 Contract-centric security policies.................................................................25 
4.5.2 Granular access control...............................................................................26 

4.6 Runtime contract validation and impact analysis....................................................... 27 
5. Governance and Organizational Practices.................................................................... 29 

5.1 Events as products.....................................................................................................29 
5.2 Cross-organization and partner discoverability patterns............................................ 30 
5.3 Federated governance models...................................................................................31 
5.4 Cultural adoption and incentives................................................................................ 33 

6. Use Cases and Reference Scenarios............................................................................. 35 
6.1 Complex enterprise EDA governance............................................................ 35 
6.2 API and event ecosystem unification..............................................................37 
6.3 Cross-partner event exchange....................................................................... 39 
6.4 Data mesh-aligned architectures....................................................................40 
6.5 Example workflow: onboarding a new event contract.................................... 41 

7. Best Practices and Implementation Considerations.................................................... 43 
7.1 MCP descriptor validation.......................................................................................... 44 
7.2 Runtime capability profiles......................................................................................... 45 
7.3 Policy evaluation engine.............................................................................................46 
7.4 Local caching and prefetching....................................................................................48 

Event Contract Catalog Architecture (ECCA) - White Paper | Page 2 



7.5 Metrics and telemetry................................................................................................. 49 
7.6 Security considerations.............................................................................................. 50 

7.6.1 Identity and access management................................................................51 
7.6.2 Metadata classification and tagging............................................................ 52 
7.6.3 Data protection and encryption....................................................................52 
7.6.4 Auditability and traceability.......................................................................... 53 
7.6.5 Exposure management and external discoverability...................................54 
7.6.6 Runtime security observability and anomaly detection................................54 

7.7 Operational overhead, automation opportunities, and tooling maturity......................55 
8. Future Directions and Emerging Trends........................................................................58 

8.1 AI-assisted schema discovery and enrichment.............................................. 58 
8.2 Ecosystem-scale event marketplaces............................................................ 58 
8.3 Lineage-driven governance and optimization.................................................59 
8.4 Unified API and event contract platforms....................................................... 59 

9. Conclusion........................................................................................................................61 
10. References and Footnotes............................................................................................ 62 
11. Glossary.......................................................................................................................... 65 
12. About the Author............................................................................................................68 

 

Event Contract Catalog Architecture (ECCA) - White Paper | Page 3 



1. Introduction 

In every large-scale system I have worked on as an architect, a consistent pattern 

emerges: as teams adopt Event-Driven Architecture (EDA) for decoupling, agility, and 

scalability, the architecture itself becomes increasingly opaque over time. 

Initially, a few producers and consumers were relatively easy to document and track. 

However, as events proliferate, discoverability quickly collapses. New teams ask: 

●​ What events exist today? 

●​ What does this payload mean? 

●​ Where did this event originate? 

●​ Who owns this event? 

Documentation fragments across internal wikis, tribal knowledge bases, and soon, the 

event-driven landscape becomes a tangled web of topics, schemas, and hidden 

dependencies. The harsh truth is this: while API contracts are thoroughly documented, 

easily discoverable, and managed using advanced API management tools, event 

contracts are often regarded as secondary. Schema registries alone do not address this 

issue. They ensure serialization but lack discoverability, governance context, and clarity 

for developers and architects navigating an ecosystem of events. This gap is significant. 

It slows onboarding, raises integration risks, complicates change management, and 

diminishes architecture literacy within organizations. Organizations might succeed 

technically with EDA but fail operationally at managing what they have built. The result 

is hidden yet significant complexity debt that accumulates faster than teams can 

document their systems. This paper introduces a new architectural pattern: Event 

Contract Catalog Architecture (ECCA). 
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ECCA elevates event contracts, including schemas, definitions, owners, and metadata 

describing asynchronous interactions, to first-class citizens, just like APIs. It defines an 

architecture where event contracts are: 

●​ Discoverable by developers and stakeholders 

●​ Governable with clear ownership, versioning, and lifecycle management 

●​ Secure with metadata-driven policies for sensitive data and external sharing 

●​ Observable at runtime, so what is deployed can be inspected, audited, and 

trusted 

I propose a blueprint for integrating schema registries, event catalogs, developer 

portals, observability tools, and governance practices into a unified framework, enabling 

any enterprise to make their asynchronous ecosystem as navigable, reliable, and secure 

as their APIs. 
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The time has come for event-driven systems to evolve from loosely governed broker 

landscapes into intentionally governed platforms. 

ECCA provides the missing architectural layer, and this paper serves as your practical 

guide to implementing it. 

Event Contract Catalog Architecture (ECCA) - White Paper | Page 6 



2. Foundations 

2.1 UMA and CSMA as architectural lineage 

Universal Microservices Architecture (UMA) and Client-side Microservices 

Architecture (CSMA) provide essential architectural context for understanding ECCA; 

however, this paper assumes no prior knowledge of these architectures. 

UMA defined a blueprint for running modular, portable microservices across 

heterogeneous environments: browser, mobile, edge, and cloud. It emphasized runtime 

portability, contract-driven service composition, and a metadata-first design approach. 

CSMA, a specialization of UMA principles, introduces a new way of structuring client 

applications: decomposing them into independently deployable microservices that run 

client-side, communicating through contracts and modular orchestration. 

ECCA builds on these foundations by extending the contract-driven approach to the 

realm of event-driven systems. While UMA and CSMA focused on how services and 

modules can run in distributed environments with well-defined APIs, they did not 

address the discoverability, governance, and lifecycle management of asynchronous 

event contracts. 

ECCA fills that gap: it treats event contracts as first-class entities, deserving the same 

rigour, tooling, and discoverability that UMA and CSMA brought to synchronous service 

contracts. 

2.2 Core concepts: Event contracts, schemas, and metadata 

At the core of ECCA is the belief that event-driven systems should treat contracts as 

essential, manageable artifacts, much like mature API ecosystems do. While most 

organizations rely on schemas (Avro, JSON Schema, Protobuf) to define the structure of 

event payloads, a schema alone is insufficient for this purpose. 
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In ECCA, an event contract is more than just a serialization format. It is a comprehensive 

artifact that integrates payload structure, semantic intent, ownership, governance 

status, and organizational context into a single knowledge unit. 

Key differentiators of an ECCA-style contract: 

●​ Governance metadata: Contracts explicitly declare ownership, lifecycle status 

(draft, approved, deprecated), and versioning intent. 

●​ Operational context: Contracts include usage classifications (e.g., PII flags, 

regulatory scope) that enable security and compliance workflows. 

●​ Discoverability enrichment: Contracts are indexed for search, browsable, and 

integrated into developer portals alongside APIs. 

●​ Lifecycle transparency: Every contract records change history, intent of 

changes, and affected consumers.​

 

By contrast, most teams today stop at schema registration. This leaves critical questions 

unanswered: 

●​ Who owns this event stream? 

●​ Is it safe for cross-domain consumption? 

●​ What policy governs its lifecycle? 

●​ How should it evolve?​

 

ECCA closes this gap by emphasizing that contracts are fully documented entities, 

not just technical artifacts. Metadata is not decoration; it is the architectural glue that 

supports governance, discoverability, and operational confidence at scale. 

2.3 Events as products 

Modern architecture is increasingly recognizing that technical artifacts, such as APIs, 

datasets, and event streams, must be treated as products rather than just integrations. 
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This mindset is vital for understanding ECCA, but ECCA takes it further by providing an 

opinionated blueprint to make product ownership actionable. 

In ECCA, “events as products” means every significant event stream must meet criteria 

far beyond simple schema definition: 

●​ Clear ownership: A named steward responsible not only for schema evolution 

but also for consumer success, onboarding experience, and operational integrity.​

Lifecycle transparency: Every event stream must declare versioning policies, 

deprecation timelines, and intended stability guarantees. 

●​ Discoverability as a feature: Contracts, metadata, lineage, and usage examples 

must be easily discoverable in the developer portal, treated as part of the event 

product surface area. 

●​ Consumer relationship management: Domain teams must explicitly track and 

serve their consumer base, just as API teams would, including proactive 

communication around changes and roadmap intentions. 

What differentiates ECCA is that it codifies this mindset into governance policy and 

platform tooling: 

●​ Ownership, versioning policy, and classification metadata are required fields for 

every registered contract. 

●​ Catalog tooling becomes the canonical interface for consumers to discover, 

understand, and trust event products.​

Runtime observability ensures the catalog remains accurate, surfacing adoption 

metrics, drift reports, and consumer relationships as part of the product profile 

within the contract. 

Without this discipline, event-driven architectures can become unseen infrastructure, a 

maze of loosely documented topics and contracts. By treating events as well-managed 

products with clear stewardship and lifecycle guidelines, ECCA enables organizations to 

expand their asynchronous architectures predictably, safely, and confidently in 

operations. 
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2.4 Why Catalogs and governance matter for event-driven systems 

Event-driven architectures promise decoupling, flexibility, and scalability, but they 

introduce a type of architectural complexity that most organizations underestimate. 

Unlike APIs, which tend to have clear boundaries and ownership, event streams develop 

organically, crossing teams, domains, and platforms. Without strict governance, this 

leads to fragmented documentation, unclear dependencies, and operational blind 

spots. 

In large organizations, teams routinely struggle to answer critical questions: 

●​ What events are available for consumption? 

●​ Who owns a given event and its lifecycle? 

●​ Where is sensitive or regulated data flowing? 

●​ How will schema evolution affect downstream consumers? 

A schema registry, while essential for serialization and compatibility, cannot address 

these governance and discoverability issues. Registries prioritize payload validation over 

organizational clarity or trust. 

This is where Catalogs and governance become first-class architectural layers in 

ECCA.​

 An Event Catalog is not simply documentation or a schema listing. In ECCA, the Catalog 

serves as the canonical knowledge map of an organization's asynchronous ecosystem, 

embedding: 

●​ Clear ownership and stewardship for every contract.​

 

●​ Lifecycle policies for versioning, deprecation, and retirement. 

●​ Security and privacy classification at the schema and field level. 

●​ Audit trails and runtime adherence monitoring. 

Crucially, governance is not an afterthought. ECCA elevates governance to an integral 

architectural concern, ensuring that discoverability, trust, and agility grow together. 
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Without this discipline, event-driven systems deteriorate into the very complexity 

they seek to eliminate. With ECCA, catalogs and governance provide a sustainable way 

to manage asynchronous architectures at enterprise scale, enabling teams to work 

confidently and securely across evolving ecosystems. 

2.5 Why event contract governance is uniquely hard 

Initially, event contract governance is a natural extension of API governance practices. 

After all, both involve interfaces, contracts, documentation, and lifecycle management. 

However, while they share some principles, managing asynchronous event contracts 

presents unique challenges that require custom solutions. 

●​ Decentralized ownership:​

In most organizations, events move across team boundaries more easily than 

APIs. Producers might not know all their consumers, and consumers may find 

out about events long after they are first published. This loose connection makes 

managing lifecycles more difficult than with APIs, where producer-consumer 

relationships are usually clear and agreed upon in advance. 

●​ Asynchronous temporal drift:​

Events can have long-lasting effects that persist even as producers change. This 

means contract updates must consider past consumers who may fall behind, 

creating schema evolution challenges that rarely affect synchronous APIs. 

●​ Opaque discoverability:​

Without a catalog, events tend to “disappear” inside message brokers. Unlike 

APIs, which are exposed at network endpoints and often registered in developer 

portals by default, event streams lack inherent discoverability. This makes 

intentional cataloging and metadata enrichment essential.​

 

●​ Increased sensitivity to schema drift at runtime:​

Schema incompatibilities can go unnoticed for long periods when producers and 

consumers are decoupled. API contract violations usually become apparent right 

Event Contract Catalog Architecture (ECCA) - White Paper | Page 11 



away, but event contract problems might stay hidden until a rare payload causes 

unexpected failures. 

●​ Contextual metadata gaps:​

Events often lack metadata that describes their purpose, ownership, or domain 

context, especially in legacy environments. API contracts usually include more 

detailed context through documentation and explicit design-time governance. 

These factors make event contract governance particularly challenging and highlight the 

need for a dedicated approach like ECCA. ECCA transforms contracts from simple 

schemas into rich, governed, discoverable assets designed for the realities of 

asynchronous architectures.  
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3. The Event Contract Catalog Architecture 

(ECCA) Pattern 

3.1 Overview and architectural philosophy 

The Event Contract Catalog Architecture (ECCA) introduces a fundamentally different 

approach to managing asynchronous systems. Traditional event-driven architectures 

concentrate on brokers and serialization layers, resulting in organizations with 

fragmented documentation, poor discoverability, and governance that is added later. 

ECCA’s architectural philosophy is built on five core principles that work together to 

create an intentional, maintainable, and governable event-driven ecosystem: 

●​ Contracts as the unit of governance: Events are not just streams of payloads, 

and schemas are not sufficient contracts. ECCA insists that a contract 

encapsulates not only structure but also ownership, purpose, governance status, 

classifications, and semantic meaning. 

●​ Discoverability as architecture: In ECCA, discoverability is not a documentation 

project; it is a built-in architectural layer. Every contract must be cataloged, 

browsable, and indexed as a first-class entity.​

Embedded governance: Policies for lifecycle management, ownership, auditing, 

and versioning are integrated directly into the architectural scaffolding, rather 

than being handled manually or out of band.​

Runtime observability as feedback: ECCA tightly links design-time contracts to 

runtime telemetry and lineage, allowing teams to see how contracts are actually 

used, where undocumented events occur, and how consumers depend on 

producers.​

 

●​ Federation-ready and adaptable: ECCA makes no assumptions about a single 

vendor or stack. It works across hybrid and multi-cloud environments, allowing 
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organizations to apply governance and catalog patterns uniformly regardless of 

tooling or legacy context. 

Together, these principles provide the scaffolding needed to transform the typical “wild 

garden” of an unmanaged event landscape into a deliberate, secure, and discoverable 

platform. ECCA turns contracts from passive documentation into operationally 

enforceable architecture. 

3.2 Primary goals and principles 

The primary goal of ECCA is to ensure that asynchronous systems scale with the same 

precision and clarity as modern API platforms. To do this, ECCA is based on five 

architectural goals that address key challenges in managing enterprise-scale event 

ecosystems. 

3.2.1 Discoverability as a baseline expectation 

ECCA guarantees that every event contract is easily searchable, browsable, and 

self-describing, allowing developers and architects to quickly identify not only the 

available events but also who owns them and how they should be utilized. 

Discoverability is an architectural issue, not just a documentation project. 

3.2.2 Governance that is embedded, not bolted-on 

Ownership, versioning policy, lifecycle management, and regulatory classification are 

built directly into the Catalog's architecture, making them integral to its operation. ECCA 

makes governance transparent and enforceable at scale. 

3.2.3 Security woven throughout the stack 

Sensitive fields, regulated data, and privileged schemas are classified at the contract 

level. ECCA supports role-based and attribute-based access control, encryption and 

masking policies, and audit trails, ensuring that contracts adhere to both technical and 

organizational security measures. 
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3.2.4 Observability that closes the loop 

ECCA links design-time contract definitions with runtime telemetry and lineage. This 

allows for real-world adherence monitoring, drift detection, and impact analysis, 

transforming observability into a feedback loop that maintains catalog trustworthiness. 

3.2.5 Extensibility and portability by design 

ECCA supports diverse environments, working with various schema formats (Avro, JSON 

Schema, Protobuf) and across hybrid and multi-cloud deployments. It is 

platform-agnostic and flexible, ensuring governance, cataloging, and observability can 

operate across different stacks and legacy systems. 

Collectively, these goals ensure that ECCA not only introduces a set of best practices but 

also creates a durable architectural model for managing event-driven systems at scale. 

3.3 Reference architecture diagram and explanation 

The Event Contract Catalog Architecture (ECCA) outlines a layered design that turns 

scattered event-driven systems into intentional, discoverable, and manageable 

platforms. At its core, this layered approach reflects a fundamental architectural 

principle: governance and discoverability are not separate services; they are integrated 

layers that overlay but work with event infrastructure. 

The reference architecture includes these core layers: 

●​ Layer 1: Event Streams​

 The foundational asynchronous communication substrate: Kafka, MQTT, AMQP, 

EventBridge. These systems deliver events but provide no inherent 

discoverability or governance. 

●​ Layer 2: Schema Registry​

 The system of record for schema definitions, serialization formats (Avro, JSON 

Schema, Protobuf), and compatibility checks. Essential for payload integrity, but 

insufficient for organizational governance. 

Event Contract Catalog Architecture (ECCA) - White Paper | Page 15 



●​ Layer 3: Event Catalog​

 ECCA’s defining layer. The catalog aggregates schemas and enriches them with 

metadata: ownership, classifications, descriptions, lifecycle status, and version 

history. This is where contracts become discoverable, navigable, and governable 

entities.​

Cross-cutting capabilities:​

 ECCA mandates that observability, security, and governance apply across all 

layers: 

○​ Observability: Runtime telemetry, lineage visualization, and drift 

detection are tightly integrated with the catalog and schema registry. 

○​ Security and governance: RBAC, ABAC, audit trails, policy enforcement 

embedded throughout. 

●​ Developer portal integration:​

 The catalog itself surfaces in the developer experience, ensuring that 

asynchronous interfaces are discoverable alongside APIs in unified developer 

platforms. 

​

Diagram 1-  ECCA Reference Architecture Overview: ​
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This diagram illustrates the layered structure of Event Contract Catalog Architecture (ECCA), showing how diverse 

producers and consumers (microservices, IoT devices, external partners, internal applications) interact through Event 

Streams. Above the streams, Schema Registries ensure serialization compatibility, while Event Catalogs enrich schemas 

with metadata, ownership, and classifications. A unified Developer Portal provides discoverability across the stack, 

supported by cross-cutting layers for observability (runtime telemetry, contract drift detection, lineage visualization) 

and security/governance (RBAC, ABAC, audit trails). 

Architectural rationale:​

 This layered structure deliberately decouples governance and discoverability concerns 

from infrastructure. Organizations can adopt it incrementally: 

●​ Start with schemas in a registry. 

●​ Enrich with contract metadata. 

●​ Embed governance policies. 

●​ Integrate telemetry and observability feedback. 

●​ Expose the ecosystem in a unified portal. 

In ECCA, this is not an implementation detail or vendor feature set; it is a coherent 

architectural stance: asynchronous systems deserve the same rigor, clarity, and trust as 

API platforms. 
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Diagram 2: ECCA Reference Architecture​
A layered view of ECCA showing how producers and consumers interact through event streams, with schema 

validation, metadata enrichment, and unified discoverability. Observability and governance apply across all layers of the 

system.  
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4. Key Architectural Components and Integration 

4.1 Schema registries 

Schema registries are an essential component of ECCA, but they only serve as the 

foundation. Their role is clear: to handle schemas as versioned, reusable artifacts that 

guarantee consistent serialization and deserialization between producers and 

consumers. Without a registry, these agreements often depend on fragile, informal 

documentation. 

Key technical capabilities of schema registries include: 

●​ Versioning: Tracking schema evolution so consumers can adopt changes safely 

and producers can avoid unexpected breakage. 

●​ Compatibility enforcement: Enforcing backward or forward compatibility 

policies automatically, protecting consumers from incompatible changes. 

●​ Centralized repository: Acting as the system of record for schemas, enabling 

schema reuse and eliminating point-to-point agreements. 

●​ Serialization support: Providing tight integration with serialization frameworks 

like Avro, JSON Schema, and Protobuf. 

Popular implementations, such as Confluent Schema Registry, Apicurio, AWS 

EventBridge Schema Registry, and Azure Schema Registry, offer these essential 

capabilities. 

However, a key architectural principle in ECCA is that schema registries are 

necessary but not sufficient: 

●​ They ensure machine-to-machine serialization compatibility, but they do not 

address discoverability for humans. 

●​ They offer no built-in ownership tracking, lifecycle policies, governance 

metadata, or business context. 
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●​ They cannot answer the key organizational questions: Who owns this event? 

What is its intended usage? Is this contract approved for cross-domain or 

external consumption? 

ECCA expands schema registries by adding richer catalog and governance layers. The 

registry provides the technical foundation, while the Event Catalog enhances 

discoverability, governance, and organizational context, transforming technical 

schemas into usable, trustworthy contracts. 

4.2 Event catalogs 

If schema registries serve as the technical backbone for serialization and compatibility, 

event catalogs act as the user-facing layer, providing an organization with operational 

clarity, trust, and a deeper understanding of its asynchronous ecosystem. In ECCA, an 

event catalog is more than just a list of schemas; it is a comprehensive framework 

that encompasses all aspects of event management. It functions as the knowledge map 

of an organization’s asynchronous interactions, allowing developers, architects, and 

decision-makers to explore, search, and comprehend all event contracts along with 

their organizational and business contexts. 

 

Diagram 3: Event Catalog Structure​
This diagram shows the structure of an Event Contract entry, including its schema reference, ownership, classifications, 

and version history. 

Key characteristics of an effective ECCA-aligned event catalog include: 
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●​ Aggregated view: Consolidates events from multiple schema registries, brokers, 

and sources into a unified knowledge base. 

●​ Metadata enrichment: Every event is enriched with human-readable 

descriptions, ownership details, domain context, classifications (e.g., PII flags), 

version history, and relationships to producers and consumers. 

●​ Search and discovery as product features: Users can search events by name, 

domain, purpose, or even field names, supporting onboarding, troubleshooting, 

and architecture analysis. 

●​ Ownership and governance integration: Ownership is clearly displayed, and 

lifecycle governance (status, approval, deprecation, and change logs) is surfaced 

alongside each event. 

●​ Visualization: Graphical diagrams illustrate event flows and producer-consumer 

relationships, enhancing architectural comprehension and dependency analysis. 

●​ API integration: The catalog itself exposes APIs for CI/CD pipelines, developer 

portals, and automation workflows, making it an actionable platform, not just a 

repository of documentation. 

Popular tools like EventCatalog, Solace PubSub+ Event Portal, and Confluent Stream 

Catalog demonstrate some of these features, but ECCA considers the catalog as an 

architectural layer, not just a tool choice. 

The architectural distinction is critical: 

●​ While schema registries ensure technical contract enforcement, the event 

catalog ensures organizational discoverability, governance, and literacy. 

●​ The catalog is where asynchronous contracts become actionable, trusted, and 

visible to all stakeholders. 

Together, schema registries and event catalogs form the dual foundation for 

maintaining a reliable, governable, and scalable event-driven architecture. Without a 

catalog, an asynchronous system remains opaque, even if it is technically sound. With 

ECCA, the catalog is a dynamic, governed, and accessible asset that connects producers, 

consumers, architects, and business stakeholders. 
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4.3 Developer portals and API integration (including relationship to 

existing API governance platforms) 

In most organizations, developer portals serve as the main gateway for integration, 

documentation, and governance. Historically, platforms like Spotify Backstage, 

MuleSoft Anypoint Exchange, and Gravitee have primarily focused on REST APIs, 

OpenAPI specifications, and API product management. ECCA asserts a clear 

architectural stance: asynchronous interfaces deserve the same discoverability and 

governance as synchronous APIs in developer portals. This is not just an optional 

improvement but a necessary architectural shift. Treating event contracts as equals to 

API contracts ensures that developers can discover, understand, and adopt both types 

of interfaces from a single entry point. 

Key integration patterns for achieving this include: 

●​ AsyncAPI specification support: Developer portals must ingest and display 

AsyncAPI documents, enabling developers to browse event channels, schemas, 

and protocols with the same ease as REST APIs. 

●​ Plugin-based integration: Event catalogs should integrate directly into portals 

as plugins or modules, avoiding fragmentation in discovery workflows. 

●​ Unified search and taxonomy: Common tagging, metadata, and search filters 

must apply uniformly across APIs and event contracts, allowing developers to 

query "all interfaces" with consistent terms.​

Shared governance workflows: Approval processes, access controls, and 

ownership assignment must work uniformly for APIs and events, ensuring parity 

in policy enforcement and architectural literacy. 

This unified developer experience also tackles a key organizational challenge: most 

enterprises have already invested heavily in API governance platforms. ECCA 

complements, rather than replaces, these investments by integrating event contract 

discoverability and governance within the same ecosystem. By extending developer 

portals to include asynchronous contracts, organizations can eliminate the gap between 
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synchronous and asynchronous governance, thereby reducing tooling fragmentation 

and enhancing platform cohesion. 

While API management and event contract governance share similar goals, such as 

improving discoverability, defining clear interfaces, and enforcing consistency, their 

operational domains and runtime concerns differ significantly. The following table 

summarizes key differences to clarify where ECCA complements, rather than duplicates, 

existing API governance platforms. 

API Governance vs Event Contract Governance (ECCA) 

Aspect API Governance Platforms 
Event Contract Governance 

(ECCA) 

Primary interface focus 
HTTP APIs (e.g., REST, 
GraphQL) 

Asynchronous events and 
message streams 

Contract type 
Request/response schemas 
and endpoints 

Schema definitions, 
metadata, lineage, and 
semantics of events 

Typical consumers 
External developers, API 
clients 

Internal and external 
consumers of event streams 

Validation enforcement 
point 

API gateway, edge proxy 
Broker ingress, consumer 
ingress, runtime telemetry 

Discoverability tooling 
API developer portals with 
endpoint catalogs 

Event contract catalogs with 
schema lineage and 
ownership views 

Policy governance scope Authentication, authorization, 
rate limiting, API lifecycle 

Schema spoofing protection, 
multi-tenant topic isolation, 
schema compatibility 
enforcement 

Runtime observability API call metrics, request 
tracing 

Schema drift detection, 
consumer adoption 
telemetry, lineage-aware 
monitoring 

Lifecycle alignment API design, deployment, and 
deprecation processes 

Event contract versioning, 
compatibility management, 
impact analysis 
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Table 1: Comparison of API governance and event contract governance (ECCA), highlighting distinct domains, 

responsibilities, and runtime concerns. 

4.4 Runtime observability 

In traditional architectures, governance often ends at the design stage. Schemas are 

published, contracts are reviewed, but what happens in production remains largely 

unseen. ECCA bridges this gap. 

 

Diagram 4: Runtime Observability Feedback Loop​
This diagram illustrates how Schema Registry and Event Catalog provide design-time contracts that feed into runtime 

observability and policy enforcement, enabling continuous validation, governance, and drift detection. 

Runtime observability is a core architectural principle in ECCA, not an operational 

afterthought. It ensures that design-time contracts remain reliable by continuously 

verifying that producers and consumers adhere to them in production. 

Key architectural purposes of runtime observability in ECCA: 

●​ Contract adherence verification: Ensures that every event exchanged matches 

its registered schema and metadata. 

●​ Undocumented event detection: Detects orphaned or rogue events flowing 

through production that were never properly cataloged. 

●​ Dependency analysis: Enables teams to map genuine producer-consumer 

relationships, uncovering architectural coupling and hidden dependencies. 
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●​ Root cause analysis: When incidents occur, developers can examine actual 

payloads and runtime flows to trace schema or contract violations as 

contributing factors. 

ECCA-aligned runtime observability is enabled by: 

●​ Distributed tracing frameworks, such as OpenTelemetry, trace end-to-end 

event flows by correlating service interactions and event consumption. 

●​ Event lineage visualization: Tools like Confluent Stream Lineage illustrate how 

events traverse topics and services. 

●​ Telemetry is now surfacing in catalogs: Leading platforms enable catalogs to 

present live telemetry alongside static metadata, transforming catalogs into 

operational dashboards. 

In this architecture, observability enhances governance by auditing the actual 

system behavior against declared contract versions, owners, and metadata. It 

enables teams to continuously ask and answer the key question: “Is the system operating 

today as we intended and documented?” By integrating runtime observability into the core 

of ECCA, organizations move beyond static documentation toward a dynamic, reliable 

architecture, ensuring alignment between design intent and actual behavior in 

production. 

4.5 Security considerations (including data quality governance) 

In ECCA, security is not just a runtime or infrastructure concern; it is a fundamental 

property of contracts themselves. Security and data quality governance are integrated 

into the architecture as primary, metadata-driven principles. 

Event contracts present unique security challenges that extend past access control and 

static classification. Runtime considerations are critical in distributed event-driven 

systems. 

Key security and governance measures include: 
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●​ Schema spoofing protection:​

Ensure that producers are prevented from injecting unexpected event types into 

shared topics. Implement strict producer authentication and topic-level controls 

to ensure only approved schemas are published. 

●​ Runtime payload validation:​

Even when schemas are centrally registered, producers may send malformed or 

incomplete data. Implement schema validation at the broker or consumer entry 

points to ensure contract integrity during runtime. 

●​ Multi-tenant isolation:​

When sharing event infrastructure across teams or business units, separate 

topics, enforce tenant-specific schemas, and ensure that sensitive information is 

not leaked across domains. 

●​ Data quality governance:​

Embed metadata classification into contracts to mark sensitive fields (e.g., PII). 

Use this classification to guide automated monitoring, anomaly detection, and 

downstream policy enforcement. 

●​ Auditing and traceability:​

 Maintain audit logs that record contract version history, producer identity, and 

observed violations to support incident response and compliance efforts. 

4.5.1 Contract-centric security policies 

Sensitive data protection begins at the schema and metadata levels. ECCA mandates 

that catalogs and registries explicitly support field-level classification and visibility of 

contract ownership. This ensures that security controls are consistently applied 

throughout the design process, not just during deployment. 

​

Diagram 5​

Security and observability telemetry flow, showing how contract validation, event transport, consumer processing, and 

telemetry collection integrate with policy evaluation. 
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4.5.2 Granular access control 

Role-based access control (RBAC) and attribute-based access control (ABAC) must 

operate at the metadata level, enforcing policies on who can view, publish, or modify 

schemas and contracts. This guarantees that contracts containing personally 

identifiable information (PII) or regulated data are properly governed in accordance with 

organizational and regulatory policies. 

4.5.3 Metadata-driven classification 

Security and privacy classifications are integrated as structured metadata. Examples 

include tags such as “PII”, “PCI”, or "Confidential," which automatically trigger encryption, 

masking, auditing, and retention workflows. This shifts classification from an 

afterthought to a fundamental architectural control. 

4.5.4 Auditability and change tracking 

Every schema and metadata update creates an unchangeable audit trail. This allows for 

dependable forensic analysis, regulatory checks, and internal security reviews. Audit 

trails help organizations answer essential questions, such as when a sensitive schema 

was changed, why it was changed, and who approved it. 

4.5.5 Data quality as a security dimension 

ECCA clearly highlights data quality governance as a security issue. Validation policies, 

such as numeric ranges, enumerations, nullability constraints, and semantic checks, 

become part of the contract definitions. This ensures that event streams maintain 

integrity and comply with both technical and regulatory standards. 

4.5.6 Operational posture and telemetry integration 

Runtime observability tools must incorporate security telemetry directly, highlighting 

schema misuse, contract drift, policy violations, and potential abuse patterns such as 

schema spoofing. Catalog interfaces should display these insights as part of the 
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developer and platform owner experience, enabling faster responses and increasing 

trust. 

Architectural stance 

Security and data quality governance are closely linked in ECCA. By integrating 

metadata-based classification, detailed access control, audit trails, and runtime 

validation into the contract lifecycle, ECCA enables organizations to manage sensitive 

event-driven architectures effectively and sustainably. 

4.6 Runtime contract validation and impact analysis 

A key feature of ECCA is its focus on validating and analyzing contracts during runtime. 

While traditional catalogs record schemas and metadata during design, ECCA extends 

governance into production by continuously verifying that contracts are adhered to in 

real-world operations. 

4.6.1 Detecting contract drift 

Over time, producers and consumers may drift from their intended schemas. Runtime 

validation ensures that transmitted events conform to the declarations in the schema 

registry and catalog, preventing the silent erosion of architectural trust. 

4.6.2 Protecting downstream consumers 

Schema violations can cause failures in consumers, analytics pipelines, or audit 

processes. Detecting contract violations early helps reduce incidents and speeds up 

recovery. ECCA makes sure that runtime validation protects every consumer relying on 

declared contracts. 

4.6.3 Quantifying impact before change 

Before deploying schema changes, teams need to identify who depends on a contract. 

Runtime analysis provides accurate visibility into which consumers actively process a 
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specific event or schema version, supporting more informed risk assessment and safer 

deployments. 

4.6.4 Key mechanisms for implementation 

●​ Inline schema validation at production boundaries, where schema registries 

validate payloads during production and consumption, rejecting incompatible 

events early. 

●​ Telemetry correlation, where observability platforms such as OpenTelemetry 

capture schema version metadata with traces, enabling real-time contract 

adherence monitoring. 

●​ Lineage analysis tools that map actual consumer relationships for a given event 

type or version, supporting detailed impact assessments prior to evolution or 

deprecation. 

●​ Drift detection dashboards that compare declared schemas to actual runtime 

payloads, visually highlighting discrepancies for platform owners and developers. 

Architectural stance 

Runtime validation enhances trust in the catalog itself. Without this feedback loop, 

catalogs risk becoming outdated or disconnected from reality, which diminishes their 

usefulness. ECCA considers runtime validation crucial for ensuring that the promises 

made during design remain accurate in production. It enables organizations to 

confidently answer the essential question: What is truly happening right now, and does 

it align with what we believed we designed?  
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5. Governance and Organizational Practices 

5.1 Events as products 

A key governance principle in ECCA is that events should be treated as products, not 

just technical interfaces or integration plumbing. This shift in mindset is crucial for 

creating sustainable, discoverable, and governable event-driven systems. In many 

organizations, APIs have already evolved into well-managed products with 

documentation, versioning, defined ownership, and intentional customer engagement. 

Meanwhile, event-driven architectures often fall behind, as events develop naturally and 

are poorly documented or governed. 

ECCA applies the product mindset explicitly to events. Every vital event contract should 

have: 

●​ A clear owner or steward responsible for lifecycle, quality, and evolution 

●​ A defined purpose and semantics so consumers easily understand why the event 

exists and how to use it 

●​ Documentation living alongside the schema, enriched with business context and 

examples 

●​ Versioning policies and deprecation workflows that ensure backward 

compatibility and smooth transitions 

●​ Consumer relationship management, treating downstream teams as customers 

of the event product 

This product-oriented approach provides several benefits: 

●​ Improved clarity and faster onboarding for new teams by navigating a curated, 

well-documented catalog 

●​ Better change management because schema and event changes are planned 

and communicated deliberately 

●​ Enhanced accountability through visible ownership information in the catalog 
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●​ More substantial alignment with organizational governance, supporting 

compliance, data governance, and architectural literacy 

By transforming events from hidden infrastructure elements into well-structured 

products, organizations can significantly boost trust, reuse, and agility. In ECCA, this 

product method is implemented through metadata in the catalog, which includes 

ownership details, purpose descriptions, classifications, and lifecycle status. These 

metadata are not just optional documentation but vital governance artifacts. 

5.2 Cross-organization and partner discoverability patterns 

As organizations increasingly connect partners, suppliers, and customers through digital 

channels, event-driven interactions often go beyond internal boundaries. This presents 

new challenges for discoverability, governance, and trust. Traditional API management 

addressed these with developer portals and marketplaces. ECCA brings these 

capabilities to the world of events, offering architectural patterns for secure, 

discoverable, and governed cross-organization event sharing. 

Key considerations for cross-organization discoverability 

Controlled exposure. Not all events are suitable for external sharing. Organizations 

must identify which contracts are partner-facing, clearly annotate them in the catalog, 

and enforce consistent security and privacy policies. 

Federated catalogs. In partner ecosystems, there may not be a single unified catalog. 

Instead, catalogs can federate by selectively sharing schemas and metadata while 

maintaining control over sensitive internal information. 

Access governance. External consumers must be authenticated and authorized to 

access schemas, metadata, and events. Fine-grained policies can specify different 

access levels for various consumers. 
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Versioning discipline. Contract stability is essential when exposing events externally. 

ECCA emphasizes strict versioning policies and guarantees backward compatibility for 

externally published contracts. 

Interoperability standards. Adopting common standards such as AsyncAPI and 

CloudEvents simplifies cross-organizational discoverability by providing shared methods 

to describe and consume events. 

Architectural patterns supporting this discoverability 

Public-facing event portals. Some organizations provide curated catalogs of externally 

accessible event contracts to partners, similar to API marketplaces. This allows for 

self-service discovery and onboarding. Selective schema replication. Schema registries 

can duplicate approved schemas to partner-facing environments, keeping internal 

implementation details separate from externally exposed contracts.—hybrid 

governance models. Organizations may adopt hybrid models where core contracts stay 

internally governed, while certain events are promoted to externally discoverable status 

with clear boundaries and auditability. 

Architectural stance 

ECCA ensures that cross-organizational discoverability is considered from the outset. It 

provides a clear framework for deciding which events to share, how to document and 

govern them, and how discoverability aligns with security and compliance needs. This is 

crucial in modern ecosystems where event-driven interactions support supply chain 

integration, partner collaboration, and real-time customer experiences. 

5.3 Federated governance models 

ECCA recognizes that modern organizations are inherently complex and dispersed. 

Centralized control over all schemas and contracts is rarely scalable or desirable. 

Instead, federated governance models are key to ECCA, striking a balance between 

independence for domain teams and overall consistency and discoverability across the 

enterprise. 
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Diagram 6: Federated Governance Model​
This diagram shows how federated domain teams contribute schemas and metadata while consuming discoverability, 

with a central governance team defining policies and standards across shared infrastructure components. 

Key characteristics of federated governance in ECCA 

●​ Domain ownership. Individual teams or business units are responsible for the 

contracts they produce. This ensures accountability, local expertise, and rapid 

iteration within their contexts. 

●​ Shared standards. While governance is distributed, standards for schema quality, 

metadata requirements, versioning policies, and security classifications are 

established centrally. This ensures consistency and interoperability across 

domains. 

●​ Common platform infrastructure. Registries, catalogs, and developer portals are 

operated as shared services, enabling domains to participate without reinventing 

governance tooling.​
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●​ Automated policy enforcement. Policy checks for schema completeness, 

compatibility, and security classifications occur automatically at publish time. 

This minimizes manual review while ensuring standards are upheld.​

Visibility without central control. Even though domains own their contracts, ECCA 

ensures that all event contracts are discoverable across the entire enterprise. 

The catalog serves as a unified view of the whole event landscape, without 

requiring centralized ownership. 

Benefits of federated governance 

●​ Scalability. Governance grows with the organization, avoiding bottlenecks. 

●​ Empowerment. Domain teams maintain flexibility to evolve schemas according 

to their needs. 

●​ Alignment. Shared tooling and standards prevent fragmentation despite 

decentralization. 

Federated governance also supports hybrid and multi-cloud environments, enabling 

domains to operate independently while contributing to a shared, consistent catalog. 

Architectural stance in ECCA: Federated governance is more than just an organizational 

model; it is an architectural principle. Domains are free to innovate but must publish 

into a standard contract catalog that maintains trust, discoverability, and alignment 

across the enterprise. 

5.4 Cultural adoption and incentives 

No architecture succeeds without cultural adoption. ECCA recognizes that even 

well-designed technical patterns can fail if organizations overlook the human factors 

influencing documentation, discoverability, and governance. 

Many organizations already face difficulties in managing API catalogs. This issue is 

particularly severe for event contracts, which often evolve informally, lack formal review 

processes, and undergo rapid changes. 

Common cultural challenges 
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●​ Fragmented ownership. Teams may not view event schemas as products 

needing stewardship. 

●​ Perception of documentation as overhead. Delivery pressures often prioritize 

delivery over metadata and documentation. 

●​ Inconsistent practices. Without a shared governance framework, domains 

define and manage contracts idiosyncratically, hurting discoverability. 

Strategies for driving adoption 

●​ Clear ownership and accountability. Every event contract must have an 

explicitly assigned steward responsible for its lifecycle, quality, and 

discoverability, clearly visible in the catalog. 

●​ Default tooling workflows. Developer workflows should integrate catalog and 

registry updates to ensure that metadata enrichment and ownership tagging 

become standard practices, not optional. 

●​ Automation. Policy checks and metadata validation should run at schema 

publish time, reducing the need for manual review. 

●​ Recognition and incentives. Teams maintaining high-quality, discoverable 

contracts should be recognized, with contract quality integrated into engineering 

KPIs and architecture scorecards. 

●​ Documentation as a service. Platform teams can ease adoption by providing 

templates, schema scaffolding tools, and generators that minimize the burden of 

documentation. 

Most importantly, cultural adoption depends on executive support. When leadership 

emphasizes discoverability, governance, and contract quality, teams will follow. Without 

this backing, even the most advanced technical tools and patterns won't ensure 

sustained adoption. ECCA extends beyond technical architecture by offering a 

framework for embedding good governance, discoverability, and contract quality into 

an organization’s engineering culture.  
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6. Use Cases and Reference Scenarios 

This section demonstrates how ECCA delivers real value in various practical situations. 

The upcoming scenarios explain why organizations choose ECCA and how it addresses 

specific issues across industries and architectures. 

6.1 Complex enterprise EDA governance 

The ECCA maturity model helps organizations understand and evaluate their progress 

from initial, unstructured practices to entirely governed, event-driven architectures that 

are observable and transparent. Recognizing that few organizations can achieve 

complete governance instantly, especially in environments where event-driven systems 

have developed organically, this model supports gradual adoption while providing value 

at each stage. 

Five maturity levels 

●​ Level 1: Ad-hoc 

○​ No centralized schema registry or catalog 

○​ Limited documentation and unclear ownership 

●​ Level 2: Schema discipline 

○​ Schema registry in place with basic versioning and compatibility 

enforcement 

●​ Level 3: Discoverable 

○​ The event catalog provides searchable, enriched metadata with clear 

ownership and lifecycle status. 

●​ Level 4: Governed 

○​ Governance policies are automated and consistently enforced across all 

domains. 

○​ Compliance tracking is embedded in delivery workflows 

●​ Level 5: Observable and optimized 

○​ Runtime contract validation and impact analysis integrated 
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○​ Drift detection active 

○​ Catalog becomes an enterprise-wide knowledge system 

Incremental adoption path 

Organizations do not need to tackle all levels at once. Instead, they can adopt ECCA 

progressively: 

1.​ Baseline inventory and ownership 

○​ Catalog existing schemas, even if the metadata is incomplete 

○​ Assign clear ownership and stewardship for each contract 

2.​ Metadata enrichment 

○​ Add business context, purpose, classifications, and version history 

○​ Prioritize widely used or business-critical event streams 

3.​ Policy-driven governance for new contracts 

○​ Ensure new contracts meet metadata, ownership, and classification 

standards. 

○​ Automate checks in CI/CD pipelines 

4.​ Observability and runtime validation 

○​ Integrate observability tooling 

○​ Validate contracts against actual event flows 

○​ Use this feedback loop to uncover undocumented contracts 

5.​ Extend discoverability externally 

○​ For organizations with external partners, selectively publish approved 

contracts. 

○​ Apply clear security policies and classification.s 

This maturity model helps teams and leadership recognize that meaningful progress is 

possible without requiring a disruptive transformation. Incremental adoption reduces 

risk, builds organizational confidence, and aligns technical progress with cultural 

change, ultimately enhancing overall effectiveness. 
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6.2 API and event ecosystem unification 

The ECCA roadmap provides a practical path for organizations to shift from informal, 

event-driven methods to a fully governed, observable, and discoverable asynchronous 

architecture. Adoption occurs in a step-by-step process, enabling teams to deliver value 

early while progressing toward higher levels of maturity. 

Phase 1: Establish baseline inventory and ownership 

●​ Catalog existing schemas, even if the metadata is incomplete. 

●​ Assign clear ownership and stewardship for each event contract. 

●​ Use this as a discovery exercise to reveal undocumented events, hidden 

dependencies, and ownership gaps. 

Common pitfalls:​

 Teams underestimate the extent of undocumented events or assume they can retrofit 

metadata later. Prioritize domains with high business value or risk exposure. 

Phase 2: Metadata enrichment and governance foundation 

●​ Add critical metadata: descriptions, domain classifications, version history, and 

ownership tags. 

●​ Focus on contracts with external consumers or those that have a significant 

business impact. 

●​ Define a lightweight but consistent metadata schema. 

Common pitfalls:​

 Metadata requirements that feel too heavy slow down adoption. Provide templates and 

minimize manual entry. 

Phase 3: Embed governance into developer workflows 

●​ Enforce metadata and schema completeness at schema publish time using CI/CD 

checks. 
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●​ Integrate contract registration into development pipelines to make good 

practices seamless. 

●​ Clearly define escalation and review processes for non-compliant contracts. 

Common pitfalls:​

 Treating governance as a platform team responsibility rather than embedding it into 

domain teams’ work. 

Phase 4: Introduce runtime observability and validation 

●​ Implement schema validation at producer and consumer boundaries. 

●​ Deploy tooling such as OpenTelemetry to trace contract adherence in 

production. 

●​ Analyze lineage and consumer relationships to enable reliable impact analysis. 

Common pitfalls:​

 Viewing observability as an infrastructure operations concern rather than a 

platform-level governance concern tied to contract integrity. 

Phase 5: Expand discoverability to external partners 

●​ Define which contracts are externally shareable. 

●​ Implement access governance for external consumers. 

●​ Provide a curated portal or catalog view tailored for partner consumption. 

Common pitfalls:​

 Overexposing internal schemas without governance guardrails or neglecting 

classification and policy consistency. 

Architectural stance 

The ECCA roadmap is deliberately incremental, providing clear improvements to 

contract trustworthiness, discoverability, and governance practices at each stage. This 

approach helps organizations to balance immediate business needs with a long-term 

architectural vision, thus reducing risk and enhancing architectural maturity. 
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6.3 Cross-partner event exchange 

A core principle of ECCA is that governance policies must not rely solely on manual 

review or documentation. Policies should be enforced automatically and consistently 

through integrated tools, thereby reducing operational risk and ensuring governance 

scales with the organization's growth. 

Key capabilities of policy enforcement in ECCA 

●​ Automated validation at publish time​

 All contracts must pass policy checks before they can be published or updated. 

These checks include metadata completeness, ownership attribution, adherence 

to versioning policies, classification tagging (e.g., “PII” or “Confidential”), and 

schema compatibility. 

●​ Declarative, version-controlled policies​

 Policies themselves should be written declaratively, maintained in source 

control, and auditable. This allows governance standards to evolve transparently 

in tandem with the architecture.​

Integration into CI/CD workflows​

 Policy evaluation must be integrated into the development pipeline, ensuring 

that producers and consumers receive immediate feedback. This shift in 

governance positions it as part of the typical development lifecycle, rather than 

an after-the-fact review process. 

●​ Incremental adoption​

 Policy enforcement can evolve gradually. Advisory-only checks can flag violations 

without blocking publication, allowing teams to adopt new standards over time 

before moving to strict enforcement modes. 

●​ Clear separation of responsibilities​

 Platform teams are responsible for defining, maintaining, and evolving policy 

templates, tooling, and guidance. Domain teams are responsible for ensuring 

that their contracts meet these standards before publication. 

Example policies to enforce 
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●​ Every contract must have an assigned owner recorded in the catalog metadata. 

●​ All fields must include clear descriptions and, if appropriate, classification tags 

(e.g., PII, sensitive). 

●​ Schema version changes must meet compatibility constraints as defined by the 

organization's rules. 

●​ Contracts lacking lifecycle status metadata (e.g., “experimental,” “stable,” 

“deprecated”) must be rejected at publish time. 

Architectural stance 

Policy enforcement in ECCA is not a manual audit process. It is a programmatic control 

surface, closely integrated with the development lifecycle and governance framework. 

By automating policy checks and incorporating them into standard workflows, ECCA 

guarantees that governance scales reliably while enabling teams to work independently 

and safely. 

6.4 Data mesh-aligned architectures 

ECCA aligns well with the principles of data mesh, which promote scalable, 

decentralized data management through four core principles: domain-oriented 

ownership, data as a product, self-serve infrastructure, and federated computational 

governance. 

Domain-oriented ownership 

ECCA ensures that domains can independently own their event contracts by embedding 

ownership, stewardship, and lifecycle metadata directly into the contract. This supports 

the data mesh principle that domains are responsible not only for publishing data but 

also for its quality, discoverability, and governance. 

Data as a product 

ECCA elevates events to first-class products by requiring contracts to include detailed 

metadata, clear documentation, and published ownership. Event contracts are no 
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longer just serialization agreements but well-defined, discoverable, and reliable 

interfaces for asynchronous data sharing. 

Self-serve infrastructure 

ECCA’s reference architecture provides a self-service platform layer, featuring shared 

services such as schema registries, catalogs, policy engines, observability tools, and 

developer portals that domain teams can utilize without needing to build or manage 

them themselves. 

Federated computational governance 

Policy enforcement in ECCA follows a federated governance model. While standards and 

tools are managed centrally, implementation is decentralized: domains submit to the 

shared catalog, but policy checks for metadata completeness, classification tagging, and 

schema quality are automated and uniformly applied across domains. 

Architectural stance 

In a data mesh, many data products will be event streams. ECCA ensures these streams 

are discoverable, governable, secure, and observable as part of an enterprise-wide 

catalog, while maintaining domain autonomy. By combining domain-oriented 

ownership with shared infrastructure and consistent policy enforcement, ECCA provides 

a practical architectural foundation for implementing the promises of data mesh in 

asynchronous systems. 

6.5 Example workflow: onboarding a new event contract 

To demonstrate how organizations can implement ECCA principles in practice, consider 

the following workflow for onboarding a new event contract into a federated, 

catalog-driven environment. 

1.​ Define and document the contract.​

 The producing team authors an AsyncAPI or equivalent schema specification for 

the new event, ensuring it includes explicit metadata such as purpose, domain, 
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ownership, and classification (for example, "internal" or "PII"). The schema 

structure is validated locally using tooling such as asyncapi validate. 

2.​ Submit for review and catalog registration.​

 The team submits the contract as part of their service pull request. The CI/CD 

pipeline ensures schema syntax correctness, verifies the presence of required 

metadata fields such as version, description, and domain tags, and performs 

optional policy checks using tools like the Open Policy Agent. 

3.​ Automated publication​

 On merge, the contract is published to the central event catalog, such as 

EventCatalog.io or an internal portal, making it available for discovery by other 

teams. 

4.​ Runtime validation enabled​

 The event is deployed to production, protected by runtime validation guards. 

Schema registries or middleware verify that all published payloads conform to 

the registered contract. Drift detection telemetry monitors deviations over time. 

5.​ Ongoing governance​

 Once onboarded, the contract is discoverable, observable, and governed as a 

first-class artifact. Ownership and lifecycle metadata support ongoing 

maintenance. Consumers gain confidence when integrating with the new event. 

6.6 Example Workflow: Implementing ECCA for a PaymentProcessed Event 

To illustrate how ECCA principles are applied in practice, consider onboarding a new 

domain event called PaymentProcessed into an enterprise event-driven platform. This 

example shows the main steps and responsibilities from contract creation to 

operational monitoring. 

Step 1: Define the event contract 

The PaymentProcessed event represents successful payment transactions. The 

schema is defined with key fields and enriched with metadata for classification and 

governance. 
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{​
  "id": "string",​
  "timestamp": "datetime",​
  "amount": "number",​
  "currency": "string",​
  "status": "enum(PENDING, SETTLED, FAILED)",​
  "payerId": "string",​
  "payeeId": "string"​
} 

Metadata attributes: 

●​ Domain: Payments 

●​ Owner: Payment Service Team 

●​ Classification: Sensitive (contains PII) 

Step 2: Register the schema in the schema registry 

The contract is uploaded to the enterprise schema registry, with an explicit compatibility 

policy (e.g., backward compatibility). This provides centralized validation, version 

control, and enforcement of schema evolution rules. 

Step 3: Create a catalog entry 

The event is registered in the Event Contract Catalog with: 

●​ Schema reference and version 

●​ Ownership and stewardship details 

●​ Business domain classification 

●​ Example payloads 

●​ Versioning and deprecation policy 

●​ Links to known producing and consuming systems 

Step 4: Instrument runtime observability 

The producer and consumers of PaymentProcessed emit telemetry that connects their 

interactions back to the catalog. This ensures: 
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●​ Runtime schema version tracking 

●​ Consumer adoption metrics 

●​ Validation status reporting 

●​ Lineage traceability 

Step 5: Define policy enforcement 

The platform enforces governance controls: 

●​ Only the Payment Service Team can publish to the payment-processed topic 

●​ Schema validation occurs at broker ingress 

●​ Sensitive fields are monitored for compliance with classification tags 

Step 6: Validate through contract tests 

Both producer and consumer teams integrate contract validation into CI pipelines: 

●​ Producer pipelines lint schema definitions and publish verified contracts before 

deployment 

●​ Consumer pipelines validate that consumption expectations match registered 

contracts 

Expected outcomes: 

●​ Clear ownership, lifecycle policy, and governance metadata in place 

●​ Improved developer discoverability and onboarding experience 

●​ Runtime alignment between contract intent and actual traffic 

●​ Platform-wide observability and compliance readiness 
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Diagram 7​
Example workflow for onboarding a new PaymentProcessed event using Event Contract Catalog Architecture (ECCA). 

The diagram illustrates schema definition, catalog registration, policy enforcement, runtime observability, and contract 

validation steps as an integrated lifecycle. 
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7. Best Practices and Implementation 

Considerations 

A key best practice in ECCA is managing schemas as versioned, packaged artifacts that 

can be reliably published, discovered, and used over time. This approach ensures 

schema evolution is predictable, traceable, and compatible with consumers. 

Schema packaging best practices: 

●​ Treat schemas as artifacts: Schemas should be maintained in source control, 

versioned alongside code or independently in a dedicated repository, with clear 

ownership and change history.​

Semantic versioning discipline: Use semantic versioning 

(MAJOR.MINOR.PATCH) to communicate the nature of changes: 

○​ Significant version changes indicate breaking changes, requiring 

consumers to opt in to a new schema explicitly.​

Minor version changes represent backward-compatible additions. 

○​ Patch version changes indicate non-breaking corrections or clarifications. 

●​ Consistent packaging format: Package schemas in a consistent structure and 

file format (e.g., Avro, JSON Schema, Protobuf) and optionally bundle metadata 

files, such as README.md, ownership metadata, and AsyncAPI descriptors, to 

ensure that full context travels with the schema.​

Automated publishing to schema registries: Use CI/CD pipelines to publish 

schema artifacts to the schema registry as part of the deployment lifecycle, 

ensuring consistency and traceability. 

Versioning best practices: 

●​ Immutable historical versions: Never overwrite or retroactively change 

published schema versions. Maintain an immutable history so consumers can 

continue to reference and use older versions safely.​
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●​ Straightforward deprecation workflow: Provide metadata fields in the catalog 

that indicate which schema versions are deprecated and outline the 

recommended upgrade path. 

●​ Consumer notifications: Establish processes for notifying downstream 

consumers of new versions and breaking changes, leveraging catalog metadata 

fields such as contact information and change logs to facilitate effective 

communication. 

Effective schema packaging and versioning are essential for enhancing discoverability 

and establishing trust in the catalog. By managing schemas with the same discipline as 

software artifacts, organizations minimize the risk of contract drift and support safe 

evolution of event-driven systems. 

7.1 MCP descriptor validation 

MCP descriptor validation is essential for ECCA because contracts are more than just 

schemas. They are structured, metadata-rich descriptors that specify ownership, 

domain, classifications, lifecycle status, and intended usage. Validating this descriptor 

metadata is just as important as validating payload schemas. 

Key validation goals 

●​ Structural correctness. Ensure every contract descriptor adheres to a canonical 

structure, including required fields such as owner, domain, description, and 

classifications.​

Completeness. Validate that descriptive metadata meets organizational quality 

standards, thereby preventing incomplete or ambiguous contracts from being 

entered into the catalog. 

●​ Consistency with policy. Descriptor validation enforces that metadata fields 

align with enterprise policies, such as approved classification taxonomies or 

domain naming conventions. 

Performance considerations 
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MCP descriptor validation must be efficient at two points in the lifecycle: 

●​ Publish-time validation. When contracts are registered or updated, descriptors 

are checked immediately as part of the CI/CD workflow, providing producers with 

fast feedback. 

●​ Runtime auditing. Platform tooling should periodically audit descriptors in the 

catalog, ensuring that contracts remain compliant as organizational standards 

evolve. 

To reduce validation overhead for consumers, immutable descriptor metadata can be 

cached locally or within SDKs. Frequently changing fields, such as lifecycle status or 

external accessibility flags, can be retrieved at runtime from authoritative sources. 

Architectural stance 

Descriptor validation guarantees that contracts in the catalog are both technically 

accurate and organizationally reliable. It bridges the gap between schema correctness 

and metadata quality, fostering a high-trust environment where users can rely on the 

catalog as a definitive source. 

7.2 Runtime capability profiles 

In diverse environments, not every runtime or consumer system supports the same 

level of schema validation, metadata handling, or observability. ECCA tackles this 

difference through runtime capability profiles. A runtime capability profile details the 

expected behavior, supported features, and limits of various components, offering 

clarity on their roles in contract governance and validation. 

Best practices for defining and using runtime capability profiles in ECCA: 

●​ Profile documentation: For every runtime (e.g., Kafka consumers, legacy 

processors, third-party platforms), document what schema formats it supports 

(e.g., Avro, JSON Schema, Protobuf), whether it enforces runtime schema 

validation, and how it manages schema evolution. 
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●​ Catalog integration: Store these profiles in the event catalog, ensuring 

developers and architects understand the level of contract enforcement and 

observability achievable for a given producer or consumer. 

●​ Design for heterogeneity: Explicitly recognize that legacy consumers may not 

fully participate in schema validation or observability tooling. Profiles help 

communicate these limitations clearly, supporting pragmatic migration plans or 

integration patterns. 

●​ Policy-driven routing: Profiles can guide routing and mediation decisions at 

runtime. For instance, an event broker may apply schema transformation or 

compatibility adjustments when forwarding messages to a less capable 

consumer. 

The runtime capability profile concept is essential for bridging the gap between ideal 

contract governance and the real-world challenges of different environments. By 

documenting and sharing these profiles, ECCA ensures that teams identify where 

enforcement is stringent, where gaps exist, and where additional controls or 

improvements may be needed. This transparency enables architects and developers to 

make informed decisions, facilitating the seamless integration of both modern and 

legacy systems while maintaining trust in contract compliance throughout the 

ecosystem. 

7.3 Policy evaluation engine 

A strong implementation of ECCA requires governance policies to be automatically and 

consistently enforced, not just written as guidelines. This makes the policy evaluation 

engine a key architectural component. The engine allows organizations to define and 

implement rules that manage event contracts, schemas, and metadata throughout their 

lifecycle, ensuring standards are maintained without adding unnecessary manual work. 

Key best practices for implementing policy evaluation within ECCA: 

●​ Centralized policy definition​

 Define a clear, machine-readable set of governance policies covering areas such 
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as metadata completeness, classification tagging, versioning discipline, 

compatibility requirements, and ownership attribution. 

●​ Integration with CI/CD workflows​

 Policies should be evaluated automatically during schema and metadata 

publication workflows, preventing incomplete, non-compliant, or improperly 

owned contracts from being entered into the catalog. 

●​ Extensibility​

 The policy engine should support organization-specific rules and adapt as 

governance needs evolve. This includes accommodating new classifications, 

additional metadata requirements, or changes to security constraints. 

●​ Declarative and auditable policies​

 Policies should be declarative, version-controlled alongside schemas and 

metadata descriptors, and enable traceability of policy evolution and 

accountability for compliance. 

●​ Granular scope and flexibility​

 Policies can vary in scope, applying globally to all contracts or narrowly to 

specific domains, classifications, or environments. This enables organizations to 

tailor their governance rigor according to sensitivity, business domain, or 

architecture maturity. 

Example scenarios include: 

●​ Requiring all externally exposed schemas to have an assigned steward and 

classification tag. 

●​ Preventing publication of schemas without valid ownership metadata. 

●​ Enforcing backward compatibility rules for schemas beyond a specific maturity 

level or consumer count threshold. 

Integrating policy evaluation into the ECCA workflow ensures that governance burdens 

are reduced while enhancing consistency and trust. The policy engine ensures that 

domain teams can act quickly and independently while staying aligned with 

enterprise-wide expectations. 
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An effective policy evaluation engine guarantees that event contracts meet 

organizational standards before they are promoted for discovery or runtime use. 

Policies should be declarative, version-controlled, and enforceable at various stages: 

authoring, review, and runtime validation. 

For example, a basic metadata completeness policy can be enforced using the Open 

Policy Agent (OPA). The policy ensures that each contract submission includes key 

metadata fields, such as owner, domain, and description. 

Example policy in Rego syntax: 

package ecca.policy​
​
default allow = false​
​
allow {​
  input.info.owner != ""​
  input.info.domain != ""​
  input.info.description != ""​
} 

This policy can be integrated into CI/CD pipelines or catalog automation workflows to 

prevent incomplete or non-compliant contracts from reaching production or being 

discovered by other teams. Declarative policies also enable governance to evolve 

independently of application logic. As organizations develop, additional policies may be 

implemented to enforce classification consistency, approved domain vocabularies, or 

the use of specific schema formats. 

7.4 Local caching and prefetching 

As organizations expand their use of the Event Contract Catalog Architecture (ECCA), the 

performance and availability of schema registries and catalogs become essential. 

High-volume, latency-sensitive consumers must validate and process events efficiently, 

even during network fluctuations or intermittent connectivity. 
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To address this, ECCA recommends best practices for local caching and prefetching of 

schema artifacts and metadata: 

●​ Schema caching in consumers: Consumers should cache schemas locally after 

retrieving them from the schema registry, thereby reducing the need for 

repeated network calls during runtime validation. Many schema registry clients 

(such as Kafka's Avro serializer/deserializer libraries) include built-in caching 

capabilities. 

●​ Cache invalidation policies: Define clear eviction and refresh policies so 

consumers periodically check for schema updates. This balances performance 

with consistency. 

●​ Prefetching catalogs for developer environments: Developer tools and 

portals may benefit from prefetching and locally caching portions of the event 

catalog, which improves response times for search and navigation, especially 

when catalogs are extensive. 

●​ Offline scenarios: For edge deployments or mobile environments where 

connectivity may be unreliable, local caching enables continued operation even 

when schema registries or catalog services are temporarily unavailable.​

 

●​ Audit and monitoring of cache usage: Platform teams should monitor cache 

hit rates, refresh intervals, and consistency metrics to confirm that caching 

improves performance without introducing stale or inconsistent contract 

information. 

7.5 Metrics and telemetry 

Metrics and telemetry are crucial for maintaining the effectiveness, trust, and proper 

operation of Event Contract Catalog Architecture (ECCA) implementations. While 

catalogs, registries, and governance policies establish structure and purpose, metrics 

and telemetry offer ongoing insights into actual usage, performance, and quality. 

Key best practices: 
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●​ Catalog usage metrics: Measure the frequency of catalog queries, track the 

most accessed contracts, and identify gaps in discoverability. This helps validate 

the catalog’s value and informs improvements to documentation and metadata 

quality. 

●​ Schema registry performance telemetry: Monitor request rates, response 

times, cache hit ratios, and error rates to ensure schema validation services do 

not become bottlenecks. 

●​ Contract validation success rates: Track how often submitted payloads 

conform to declared schemas. High failure rates may indicate schema drift, 

unclear documentation, or evolving integration needs. 

●​ Lineage and dependency insights: Collect telemetry that maps real-world 

producer-consumer relationships, enhancing impact analysis and 

complementing static catalog metadata. 

●​ Policy compliance metrics: Record how many contracts pass or fail automated 

governance policy checks at publication. This provides insight into governance 

adoption and highlights domains needing additional support. 

●​ Sensitive data flow monitoring: Where metadata classification is present, 

telemetry should show how sensitive data fields traverse event streams, 

supporting auditing and policy enforcement. 

7.6 Security considerations 

Security is essential to ECCA, ensuring that contracts, metadata, catalogs, and registries 

remain trustworthy, compliant, and protected throughout their lifecycle. Security must 

be integrated into both platform design and operational practices, with transparent 

governance over identity, data protection, auditing, and runtime behavior. 

Runtime security enforcement is a crucial complement to design-time contract 

governance. In event-driven architectures, where producers and consumers are 

separated in time and space, security must be integrated into the runtime process itself. 

Key considerations include: 
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●​ Schema validation at ingress points:​

 Enforce that every payload conforms not only to its registered schema but also 

to additional metadata classifications (e.g., sensitivity levels). This prevents 

malformed or incomplete data from propagating through critical workflows. 

●​ Contract version enforcement:​

 Ensure consumers and middleware validate contract versions at runtime, 

blocking outdated or deprecated contracts that no longer meet policy 

requirements. 

●​ Abuse detection:​

 Monitor telemetry for suspicious patterns such as excessive payload sizes, 

spikes in event rates, or schema misuse attempts that could indicate abuse or 

misconfiguration. 

●​ Field-level access controls:​

 Support fine-grained controls so that sensitive fields within a payload can be 

governed independently, even if the topic itself is broadly accessible. 

Implementing these runtime security measures helps ensure that contracts are not just 

secure when stored but also trustworthy during execution. ECCA-aligned systems 

should prioritize runtime validation and enforcement. 

7.6.1 Identity and access management 

Identity and access management ensure that only authorized people and systems can 

publish, modify, or use event contracts and related metadata. 

Best practices: 

●​ Apply fine-grained access control at both the schema registry and catalog layers 

using role-based access control (RBAC) and attribute-based access control 

(ABAC). 

●​ Integrate ECCA components with enterprise identity providers (e.g., SSO and 

OAuth2) to centralize authentication. 
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●​ Distinguish roles for producers, consumers, owners, approvers, and 

administrators, ensuring that governance responsibilities are clearly enforced. 

●​ Ensure API keys, tokens, and service credentials used for programmatic access 

are securely managed and rotated. 

This ensures that sensitive contract metadata and governance workflows are 

safeguarded from unauthorized changes or accidental disclosure. 

7.6.2 Metadata classification and tagging 

Metadata classification is crucial for managing data sensitivity, exposure policies, and 

security controls throughout the event catalog and schema registry. 

Best practices: 

●​ Require all contracts to include explicit classification tags that identify their 

sensitivity level, such as "Public," "Internal," "Confidential," or "PII." 

●​ Ensure classifications are part of the descriptor metadata and validated 

automatically by the policy evaluation engine at publish time. 

●​ Use classifications to drive access control decisions, audit scope, and external 

discoverability policies. 

●​ Maintain a controlled taxonomy of classification labels to prevent arbitrary or 

inconsistent tagging by producers. 

Classification supports policy-based governance, ensuring that contracts are adequately 

protected in accordance with organizational and regulatory standards. 

7.6.3 Data protection and encryption 

Data protection guarantees that schemas and metadata stored within ECCA 

components stay confidential, tamper-resistant, and protected against unauthorized 

access. 

Best practices: 
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●​ Encrypt all schema artifacts, descriptors, and catalog metadata at rest using 

enterprise-approved encryption standards. 

●​ Ensure all communications between producers, consumers, schema registries, 

and catalogs occur over secure transport protocols such as TLS. 

●​ Protect sensitive fields within metadata descriptors, such as owner emails or 

classification details, particularly when they are exposed in federated or external 

contexts. 

●​ Ensure that key management practices comply with enterprise standards, 

including proper rotation, scoping, and revocation procedures. 

This guarantees that both the contract content and the sensitive metadata associated 

with it are protected throughout their entire lifecycle. 

7.6.4 Auditability and traceability 

Auditability ensures that all interactions with schemas, metadata, and governance 

workflows are transparent, attributable, and reviewable for both internal security teams 

and external regulators. 

Best practices: 

●​ Log all actions related to schema and metadata creation, modification, deletion, 

and access, including user identity and timestamp. 

●​ Ensure audit logs are immutable, tamper-evident, and retained for a duration 

aligned with organizational policies and regulatory requirements. 

●​ Provide traceability that links contracts to their publishing domains, owners, 

approval workflows, and policy enforcement results. 

●​ Integrate audit logs with enterprise SIEM solutions to enable centralized security 

monitoring and incident detection. 

Auditability and traceability strengthen governance and assist forensic analysis during 

incidents or suspected breaches. 
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7.6.5 Exposure management and external discoverability 

Exposure management ensures that only the intended schemas and contracts are 

visible to internal and external users, thereby reducing the risk of accidental data leaks 

or unauthorized access. 

Best practices: 

●​ Define clear policies determining which contracts are eligible for external 

discoverability, based on classification and intended audience. 

●​ Ensure that contracts classified as "Internal," "Confidential," or containing 

sensitive metadata are excluded from external catalogs by default. 

●​ Apply metadata-driven filters and access controls in developer portals and API 

gateways to enforce discoverability policies and ensure secure access. 

●​ Regularly review externally exposed contracts to ensure their continued 

appropriateness, updating classifications and exposure rules as needed. 

This provides organizations with detailed control over which catalogs are visible, 

enabling selective access while ensuring security and compliance. 

7.6.6 Runtime security observability and anomaly detection 

Runtime security observability enables organizations to monitor schema usage, detect 

suspicious activity, and maintain the integrity of event-driven workflows in production 

environments. 

Best practices: 

●​ Instrument consumers and producers to emit telemetry on schema validation 

success and failure rates, providing insight into misuse or drift. 

●​ Monitor for unexpected patterns, such as unusually high validation failures, 

consumption of deprecated contracts, or requests from unauthorized runtimes. 
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●​ Integrate anomaly detection tooling to identify deviations from standard contract 

consumption patterns, supporting early warning for potential abuse or 

misconfiguration. 

●​ Correlate telemetry with contract classifications to prioritize investigation of 

anomalies involving sensitive or externally exposed contracts. 

By integrating observability into runtime behavior, ECCA allows proactive security 

monitoring and responses, complementing static governance and policy controls. 

7.7 Operational overhead, automation opportunities, and tooling 

maturity 

Adopting an Event Contract Catalog Architecture (ECCA) naturally raises concerns about 

operational overhead. Maintaining schema registries, enriching metadata, enforcing 

governance, and managing catalogs could cause significant manual effort and friction 

for teams if not appropriately handled 

​

Diagram 8: ECCA Maturity Model​
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This diagram illustrates the five maturity levels organizations can progress through as they adopt ECCA, from ad-hoc 

event practices to fully observable, governed, and optimized event-driven architectures. 

Minimizing operational overhead 

●​ Automation as default​

 Schema publication, metadata enrichment, policy validation, and catalog 

updates should all be integrated into CI/CD workflows. Developers contribute 

event contracts as part of their delivery process, with governance checks 

handled automatically. 

●​ Documentation-as-code​

 Documentation workflows should leverage tools like AsyncAPI specifications and 

Markdown, stored in version control, to minimize duplication and enable 

collaborative, reviewable documentation practices. 

Tooling maturity 

Modern tooling reduces operational burden dramatically: 

●​ Confluent’s Stream Catalog integrates with Kafka Schema Registry and 

observability tools. 

●​ EventCatalog enables the generation of static sites from Markdown and AsyncAPI 

specifications. 

●​ Solace’s Event Portal provides a graphical designer, catalog, and governance 

workflows. 

●​ OpenTelemetry offers mature libraries for event tracing and observability 

integration. 

Operational benefits outweigh costs. 

While setup and onboarding demand effort, well-governed ECCA implementations lower 

long-term operational risks by preventing schema drift, undocumented sensitive data, 

onboarding delays, and integration failures. The expenses of inadequate governance 

usually surpass the cost of managing an event contract catalog effectively. 
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Platform team enablement 

Platform teams are essential enablers, providing shared services (registries, catalogs, 

validation pipelines, and observability tooling) so that application teams can access 

governance as a service, rather than maintaining separate infrastructures. 

Key takeaway:​

ECCA’s architecture and tooling landscape aim to make event contract governance 

operationally sustainable and automated by default, reducing long-term complexity 

while enhancing trust, discoverability, and resilience.  
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8. Future Directions and Emerging Trends 

While ECCA provides a solid architectural foundation today, the ecosystem around 

event-driven architectures is rapidly changing. Several emerging trends will shape how 

organizations grow and enhance ECCA implementations in the years ahead. 

8.1 AI-assisted schema discovery and enrichment 

Machine learning and large language models (LLMs) are starting to impact how 

organizations manage schema metadata, documentation, and discoverability. 

AI-assisted tools can support governance and lower operational friction by: 

●​ Discovering undocumented schemas​

 AI systems can analyze message flows, logs, and traffic patterns to identify 

schemas that have not been officially registered or cataloged. 

●​ Inferring missing metadata​

By analyzing schema structures and usage patterns, AI tools can recommend 

ownership, classifications, and purposes, thereby automatically enriching 

metadata and decreasing reliance on manual input. 

●​ Generating documentation drafts​

 LLMs can generate initial descriptions, usage examples, and contract summaries 

directly from event payloads, thereby enhancing documentation quality and 

increasing completeness. 

These capabilities help bridge documentation and discoverability gaps, especially for 

legacy or poorly documented systems. AI-driven enrichment complements human 

oversight, reducing the workload on developers while enhancing the consistency and 

trustworthiness of the enterprise event catalog. 

8.2 Ecosystem-scale event marketplaces 

As digital ecosystems become increasingly interconnected, organizations will need to 

expose event contracts not only to close partners but also to broader marketplaces. 

Similar to public API marketplaces, we can expect to see: 
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●​ Public-facing event marketplaces featuring discoverable, well-documented 

contracts. 

●​ Standardized onboarding workflows for external consumers to simplify adoption. 

●​ Industry-specific shared event definitions to promote interoperability (e.g., 

standardized logistics or financial transaction events). 

This emerging trend will promote the wider adoption of common standards, such as 

AsyncAPI and CloudEvents, while ensuring that catalogs and schema registries support 

secure, well-managed external publishing workflows. By adopting ecosystem-scale 

event marketplaces, organizations can extend their reach beyond internal integration, 

unlocking new opportunities for collaboration and innovation across industries. 

8.3 Lineage-driven governance and optimization 

Observability and governance are becoming increasingly intertwined as event-driven 

systems become more complex. Event catalogs will incorporate lineage views as a 

first-class feature, providing: 

●​ Real-time visualization of producer-consumer relationships, offering 

transparency into data flows across teams and services. 

●​ Impact analysis tools that simulate the downstream effects of proposed schema 

changes before they are applied. 

●​ Drift detection dashboards that surface discrepancies between declared 

design-time contracts and actual runtime payloads. 

Lineage-driven governance enables organizations to perform proactive impact analysis 

and confidently evolve contracts while minimizing risk. By integrating lineage insights 

directly into governance workflows, teams can maintain consistency more effectively, 

reduce surprises, and enhance trust in event-driven architectures as they scale. 

8.4 Unified API and event contract platforms 

Event Contract Catalog Architecture (ECCA) - White Paper | Page 63 



As organizations aim for consistent governance, API management and event contract 

management platforms are merging. Emerging developer portals increasingly regard 

APIs and events as equals, offering: 

●​ Shared search, tagging, ownership models, and lifecycle policies. 

●​ Common governance frameworks that unify contract-first principles while 

respecting the differences between synchronous APIs and asynchronous event 

streams. 

●​ Integrated observability pipelines offering unified metrics and telemetry for both 

API calls and event consumption. 

This convergence simplifies the developer experience, reduces tooling fragmentation, 

and enhances architectural literacy across teams, while ensuring that API and event 

governance remain properly specialized where necessary. 

​

Diagram 9​
Unified developer portal workflow supporting API and event contract discoverability, review, lifecycle tracking, and 

observability. 
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9. Conclusion 

Without deliberate governance, event-driven architectures risk becoming opaque, 

fragile, and unreliable. 

The Event Contract Catalog Architecture (ECCA) provides a clear framework for turning 

event contracts into intentional, discoverable, and observable architectural assets. It 

recognizes the realities of federated teams, legacy systems, and changing ecosystems, 

enabling organizations to build trust and consistency across platforms and domains 

gradually. 

As API and event governance converge, adopting ECCA positions organizations to 

leverage future innovations such as AI-assisted enrichment, ecosystem marketplaces, 

and lineage-driven optimization. 

The time to start is now. ECCA is more than just tooling; it’s about aligning architecture 

and culture to build more resilient platforms. 
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11. Glossary 

API (Application Programming Interface):​

 A set of definitions and protocols that allows software applications to communicate 

with each other. 

AsyncAPI:​

 An open standard for describing asynchronous APIs, including event-driven systems 

such as Kafka, MQTT, and AMQP. 

Attribute-Based Access Control (ABAC):​

 A security model where access permissions are granted based on attributes of users, 

resources, or environments. 

Avro:​

 A compact, fast, binary data serialization system commonly used with Kafka. 

CloudEvents:​

 A CNCF specification for describing event metadata in a consistent, interoperable way 

across platforms and protocols. 

Data Mesh:​

 An architectural and organizational paradigm that treats data as a product and 

distributes ownership to domain-oriented teams. 

Developer Portal:​

 A centralized platform that provides documentation, discoverability, and governance 

workflows for APIs, event contracts, and other integration points. 

Event Contract:​

 A formal description of the structure, semantics, and metadata associated with an 

event, typically including a schema and enriched metadata such as ownership and 

classifications. 
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Event Catalog:​

 A human-friendly, searchable system that aggregates event contracts, schemas, and 

metadata to enable discoverability and governance. 

ECCA (Event Contract Catalog Architecture):​

 A blueprint for elevating event contracts to first-class, discoverable, governable, and 

secure entities within event-driven systems. 

Event Lineage:​

 The traceable path of events as they flow through producers, consumers, and systems 

is used for observability, governance, and impact analysis. 

Federated Governance:​

 A governance model where ownership and stewardship are distributed to domain 

teams while aligning with shared standards and tooling. 

Kafka:​

 An open-source distributed event streaming platform used for high-throughput, 

real-time event processing. 

MCP (Model Context Protocol):​

 A protocol for defining and validating metadata descriptors, supporting discoverability 

and governance at scale. 

Metadata:​

 Data that provides context about other data, such as ownership, classification, 

purpose, or lifecycle status of an event contract. 

Policy Evaluation Engine:​

 A component that automatically enforces governance rules on schemas and metadata 

at publication or runtime. 

Protobuf (Protocol Buffers):​

 A language-neutral, platform-neutral, extensible mechanism for serializing structured 

data. 
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RBAC (Role-Based Access Control):​

 A security model where access permissions are based on a user's organizational role. 

Schema Registry:​

 A centralized service that stores and manages schemas for events, enabling versioning, 

compatibility enforcement, and serialization. 

Telemetry:​

 Observability data, including metrics, logs, and traces, is used to monitor the behavior 

and health of systems in production.  
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