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OpenTelemetry is increasingly
becoming the go-to choice for
Instrumenting cloud-native
applications.

If you're actively immersed in the world of DevOps, IT, or
software development, telemetry data is no stranger to you.
It's a vital source of insights into your application's health and

performance.

However, relying solely on proprietary telemetry agents can lead

to vendor lock-in. That's where OpenTelemetry shines, in that it
offers a vendor-neutral standard for telemetry data and the tools 2

needed to collect and export data from cloud-native applications. )
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OVERVIEW

What is OpenTelemetry?

OpenTelemetry or OTel in short is a unified open-source distributed tracing initiative that
combines the strengths of OpenTracing and OpenCensus into a unified project. In essence, it
lets you instrument your application in a vendor-neutral way, and then you can analyze the
telemetry data with your preferred backend tools, including Prometheus, Jaeger, Zipkin, and

more.

Where is OTel headed?

OpenTelemetry is the 2nd most active project under the Cloud Native Computing Foundation
(CNCF), behind Kubernetes. Moreover, OTel is swiftly becoming the dominant observability

framework in the cloud-native world.

In 2022, OpenTelemetry was the most-starred project on GitHub in the observability category.

In the same year, it was also the fastest-growing project in the CNCF.
In 2023, the number of active OpenTelemetry users is expected to double. It is already gaining

significant traction, with over 200,000 active users and over 100 CNCF members contributing to

the project.
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PART 1
The OTel Architecture
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OpenTelemetry Architecture

OpenTelemetry consists of several components, described as follows:

1. Application Programming Interfaces (APIs)

APls in the OpenTelemetry framework serve as standardized tools for collecting and
transmitting telemetry data, such as traces and metrics, from applications. They enable easy
integration with observability tools, simplifying the monitoring and optimization of

distributed systems.

2. Software Development Kits (SDKs)

SDKs in the OpenTelemetry framework act as intermediaries between the APls and
exporters, implementing the OpenTelemetry APl and offering configuration options like
request filtering and transaction sampling for efficient observability instrumenting in

different programming languages.

3. In-Process Exporter

Nestled within the SDK, the in-process exporter has following key functionalities:

- Facilitates configuration for specifying the destination backend(s) for telemetry data
transmission.

- Decouples the instrumentation layer from the backend configuration, easing the

transition between different backends without the need for code re-instrumentation.

www.apica.io
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4. Collector

The collector plays a imperative role within the OpenTelemetry architecture:

- Grants greater flexibility in receiving, transforming, and dispatching application
telemetry to the backend.

- Operates as an autonomous process serving as a centralized hub, receiving,
processing, and exporting telemetry data.

- Gains particular significance in enterprise settings with multiple firewalls.

The collector can adopt two deployment models, i.e.:

e An agent positioned on the same host as the source application, capable of
transmitting data directly to a server, operating system, database, or network, either
directly or via another collector.

e A standalone process completely independent of the source application, responsible

for exporting telemetry data to an observability tool on the backend.
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5. OpenTelemetry Protocol (OTLP) PART 2

OTLP serves as the inherent format within the OpenTelemetry ecosystem, capable of

handling metrics, logs, and traces within a unified data stream. Exporters and collectors play D e mySt | fy| N g Te ‘ em et ry D a t a

a crucial role in converting OTLP into a suitable format for the backend destination and

facilitating its transmission. adn d |tS S | g N |f| cance

6. Telemetry Backend Telemetry data is the heartbeat of modern software development and operations,
The Telemetry Backend functions as the final endpoint for the telemetry data produced by and OpenTelemetry is the key to unlocking its full potential. This data encompasses
OpenTelemetry. It accepts data in the OTLP format and may depend on exporters and performance and behavior information collected from various sources, including
collectors to convert and convey this data to the designated backend location. response times, throughput, error rates, and resource utilization.

Why does telemetry data matter?

It's essential for monitoring and troubleshooting distributed systems, detecting issues
proactively, and ensuring the reliability and scalability of complex applications. By
leveraging OpenTelemetry, developers and DevOps teams can harness telemetry
data to gain valuable insights, enhance observability, and streamline troubleshooting

processes.
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OpenTelemetry Benefits

OpenTelemetry brings a range of benefits to the table, some of which are but not limited to:

1. Standardized Instrumentation: Standardization ensures consistent telemetry data collection
across platforms, simplifying observability practices.

2. Interoperability: OpenTelemetry's vendor-agnostic approach allows seamless integration with
existing monitoring tools and promotes collaboration.

3. Automated Instrumentation: Automation reduces the effort required for instrumentation,
ensuring accuracy and consistency in observability practices.

4. Future-Ready Instrumentation: Being community-driven, OpenTelemetry adapts to evolving
technologies, ensuring your observability practices remain relevant.

5. Cost-Effective Observability: As an open-source project, OpenTelemetry eliminates costly

licensing fees, making observability more affordable and resource-efficient.

The aforementioned features help organizations simplify observability, leverage existing

investments, and stay competitive in a dynamic business landscape.

www.apica.io

A Apica.

OpenTelemetry: Empowering Observability



Apica.

Why Enterprises Embrace OpenTelemetry

OpenTelemetry is becoming the de facto way for companies to collect data from their applications. It helps companies move away from data silos and connect data end-to-end for more

effective observability. Moreover, OpenTelemetry's popularity is attributed to its ability to help companies find savings. Furthermore, the rise of cloud computing and microservices

architectures also has further brought OTel and its capabilities to the forefront.

Enterprises gravitate toward OpenTelemetry for several compelling reasons, including:

g

%.

OpenTelemetry provides flexibility by allowing integration with a variety of backend

tools and monitoring platforms, letting enterprises choose the best-fit solutions for

their unique needs.

£

OpenTelemetry covers traces, metrics, and logs, giving IT teams a holistic view of their

systems and applications, and facilitating quicker issue identification and resolution.
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With APIls and SDKs for various programming languages, OpenTelemetry can be
tailored to specific use cases and requirements, ensuring collected data provides

necessary insights for optimal performance and reliability.
fo
n
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Supported by a vibrant community of developers and users, OpenTelemetry remains

up-to-date, relevant, and capable of addressing issues and bugs promptly.
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PART 5

Use Cases of OpenTelemetry

OpenTelemetry's flexibility and extensibility hosts to a wide array of use cases, notably:

‘.@" Distributed Tracing: Trace requests across distributed systems to
¢ ® . identify performance bottlenecks and errors

@‘z Performance Monitoring: Monitor metrics like CPU usage, memory

\ usage, and response times to optimize performance.
Logzzing: Collect logs to debug issues and troubleshoot errors effectively.

Cloud Monitoring: Monitor cloud infrastructure for resource

optimization, security, and issue resolution.

Security Monitoring: Monitor security events to identify and respond to

threats in real-time.

www.apica.io
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PART 6

How OpenTelemetry Works

The data life cycle in OpenTelemetry encompasses:

1. Instrumentation: Developers use APIs to specify metrics and data collection methods.
2. Data Pooling: Collected data is pooled, transported, and processed.

3. Data Breakdown: Data is broken down, sampled, filtered, and enriched.

4. Data Conversion and Export: Data is converted and exported.

5. Filtering in Time-Based Batches: Further filtering is applied in time-based batches.

6. Ingestion: Data can be ingested locally or as span data.

OTel Data Life Cycle

7. Moving Data to a Backend: Data is moved to a backend for storage, analysis, and visualization.
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EPILOGUE
Apica's Integration with
OpenTelemetry
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Unlocking Additional Benefits with
OpenTelemetry and Apica

The collaboration between OpenTelemetry and Apica opens doors to numerous advantages for organizations seeking to optimize their observability landscape.

Together, the two platforms provide unparalleled visibility into complex systems, facilitating rapid issue resolution, enhanced service reliability, reduced downtime, and

improved customer experience.

The InstaStore solution from Apica efficiently organizes, indexes, and stores all of your trace data in an object store. It is now possible to retrieve historical traces on an
infinite scale. For instance, if you want to look up the API call’s trace in order to determine the source of a problem that occurred two months ago, you can do it

seamlessly. Apica’s distributed tracing implementation helps you to get tracing data compliance, long-term retention, and quick retrieval.

Furthermore, Apica's advanced Al-driven log analytics and OpenTelemetry's standardized protocol work in harmony, offering a potent solution for identifying and

resolving issues efficiently. The synergy of these platforms delivers code-level visibility, high-fidelity distributed tracing, and advanced diagnostics across cloud-native

architectures, taking your observability to new heights.

The names of all other brands, product names, or trademarks are the property of their respective owners.

All rights reserved by Apica.
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