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Observables

 

Responded 
To Inputs!
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Observability

Logs Metrics Traces
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Traces
• Tell a Story
• Particular Requests
• Tags & Data
• Distributed, Sampled
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Metrics
• Tell a Story
• Types of Operations 
• Time and Tags
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• Tell a Story
• Fine Details
• Structured Data
• Collected/Indexed

Logs
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(Distributed) 
Tracing Theory
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Span
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Phoenix.Controller

StartTime EndTime

Name
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Phoenix.ControllerKey1: Val1 
Key2: Val2

Attributes
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Phoenix.Endpoint

Phoenix.Router

Ecto.Query

Phoenix.Controller

Phoenix.View

Jason.encode
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Trace

Phoenix.Endpoint

Phoenix.Router

Ecto.Query

Root Span

Phoenix.Controller

Phoenix.View

Jason.encode
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Trace

Phoenix.Controller
HTTP.Get

HTTP.Get
Ecto.Query
handle_responses …
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Server 2

Server 1
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SpanContext

Trace

Server 3

Server 2

Server 1
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Context Propagation
https://www.w3.org/TR/trace-context/
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Trace

HTTP.Get

HTTP.Get

Phoenix.Controller

Ecto.Query

handle_responses …

…

Server 1

¯\_(ツ)_/
¯

¯\(°_o)/¯
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Trace

Phoenix.Endpoint

…

…

…

… …

Server 2

Rack.Request
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…
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Trace

Server 3

¯\_(ツ)_/¯ ¯\(°_o)/¯
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Trace
Phoenix.Endpoint
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Server 1

Collector 🤔
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Tracer:
Head Sampling

Collector 🤔
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Collector 🤔

Tail Sampling
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BEAM Built-In 
Tracing 

(not used for distributed tracing)
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erlang:trace_pattern
http://erlang.org/doc/man/erlang.html#trace_pattern-2

http://erlang.org/doc/man/erlang.html#trace_pattern-2


Greg Mefford (@ferggo) #FOSDEM

recon_trace
http://ferd.github.io/recon/recon_trace.html
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Tracer
Process

BEAM

Interactive
Process

erlang:trace, 
recon_trace,

etc.

Application
Process

Application
Process

Application
Process

Application
Process

Trace 
Patterns
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✅ Prod-Safe
# Interactive
$ Per BEAM
⭕ Local Only
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Observability 
Super-Powers
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Single-Request 
Flame Graphs
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Stack-Traces 
In Context
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N+1 Queries
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Calls to the 
Same Service
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Async 
Opportunities
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Network 
Latency
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Culture Shift
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Distributed 
Tracing Pitfalls
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Sampling
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Incomplete 
Traces
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Clock Skew
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OpenTelemetry
(and Open{Census,Tracing})
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It’s not a 
Download 

It’s not a 
Standard 

https://opentracing.io/docs/overview/what-is-tracing/
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It’s an
“API Spec.” It’s Various

Implementations
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https://opentracing.io/docs/overview/what-is-tracing/

It’s an
“API Spec.” It’s Various

Implementations

Spandex,
Otter,
ExRay,

(various others)

https://opentracing.io/docs/overview/what-is-tracing/
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https://github.com/opentracing-contrib/nginx-opentracing/blob/master/doc/Tutorial.md
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https://opencensus.io

Single Set
of Libraries

Metrics
and Traces

https://opencensus.io
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https://opencensus.io

Single Set
of Libraries

Metrics
and Traces

… and logs
in the future

https://opencensus.io
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https://opencensus.io/service/
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https://opencensus.io/service/

Deployment
Options

https://opencensus.io/service/
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https://opencensus.io/service/

Tail-Based
Sampling

https://opencensus.io/service/
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https://opencensus.io/service/

Multi-Output,
Chain-able

https://opencensus.io/service/
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https://medium.com/opentracing/a-roadmap-to-convergence-
b074e5815289
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https://medium.com/opentracing/a-roadmap-to-convergence-b074e5815289
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https://opentelemetry.io/

Single Set
of Libraries 
and Tools Metrics, Traces

(logs in the future)

https://opentelemetry.io/
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https://github.com/spandex-project/

Easy 
Integration

with Phoenix, 
Plug, and Ecto

https://github.com/spandex-project/
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https://github.com/spandex-project/

Elixir

Only 
Supports

Datadog APM

Implements
OpenTracing

https://github.com/spandex-project/
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https://github.com/opencensus-beam/

Erlang (and Elixir)
Implements

OpenCensus

Supports Various
Trace Collectors

(including Datadog APM)

https://github.com/opencensus-beam/
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++
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Telemetry
(Metrics and Events)
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Telemetry
Simple

Standard
Safe*

https://github.com/beam-telemetry/telemetry

* ¯\_(ツ)_/¯

https://github.com/beam-telemetry/telemetry
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Called
Synchronously
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start / stop
Events Used as
Tracing Hooks
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Easy
Time-Series

Metrics
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Simple!
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Telemetry
execute

handler_1

handler_1

ETS

handler_2
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Telemetry
execute

handler_2

handler_1

ETS

handler_2

handler_1
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Telemetry
execute

handler_1

handler_1

ETS

One Strike;
You’re Out!
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Safe!*

* ¯\_(ツ)_/¯
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Plug
Phoenix
EctoSQL

Your Library
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Standard!



Greg Mefford (@ferggo) #FOSDEM

Take-Aways
Instrument your App
Instrument your Libs

Use Telemetry
Learn about OpenTelemetry


