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TLTW (too long to waich)

It your applications and infrastructure
grows in complexity you must have
the right tools to understand what is




Why Async is Powerful
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The Rise of Async Microservices
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Limitations with synchronous communication
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Async?

Request Reply Pattern Queues

Consumers pull messages, process, and
remove them from the queue

reply queue
Streams
Publish/Subseribe

Publish messages to many subscribers. M X~

Each subscriber gets a copy of the — Y

message. IOT Sensor | ——> ﬁ%&ef > Consumer 4
™ /

' v | - - -
S 3 £ N2
= -0 -
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Constant stream of events.
Unbounded series of events.
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Synchronous communication is familiar,
Asynchronous communication is powerful,
and in real systems you need both to work

seamlessly together.
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Demo #1
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The Golden Path - Dapr +
Openlelemetry
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The CNCF Opportunity: Shared Abstractions

Py

Telemetry

CIC-I-PI‘
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dapr
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Dapr Building Blocks

* APIs to help developers build scalable and resilient distributed
applications

« PubSub, Workflows, Secrets/Configs, Conversation (LLMs), etc

* All these APIs, behind the covers, implement cross-cutting

concerns
« Security
« Resilience
* Observability
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How does it work?

( Cluster

s
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How does it work?

(" Cluster
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How does it work?
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How does it work?

( Cluster

Message
Broker
(Kafka)
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k—[ Kafka Client —
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How does it work?

( Cluster 1

dapr |
g E
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pizza-store Broker

(Kaﬂco«)

L

@ KCD Suisse Romande &2 @




Sidecars to the rescue

Cluster
[ A

The application

can use the .

PubSub APIs to =)
publish messagesj

Message

Broker
(Kafka)

;

L pizza-store E
J
POD v .
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Service To Service Invocation API

( Cluster

No need to
complicate
application logic with
retries or CBs.

Discovery
Filters
mTLS
Retries
Circuit Breaker

Store Service

v
POD Lbapr Sidecar ]

- e o @ e - -
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Ok, but what happen when things go wrong?

 What happens if the kitchen service is down and the retries
are exhaustede

* What happens if Kafka is downe

 We cannot leave our pizza customers without their pizzas!
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Dapr Workflows: Resilient orchestrations

* Workflows are defined in code, executed by the Dapr
sidecar

* Durable, long-running state management

* Retries, timers, wait-for-events all included

* NoO single point of failure or Saas service needed

* Workflows will keep trying no matter what goes down! (even
the workflow runtimelll)
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How does it work?

Cluster

E/orkqow Runtim%'
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It is not that simple

Report progress and completion
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Pizza Orchestration
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It is not that simple ++
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OpenTelemetry

OpenTelemetry (OTel) is an open source project designed to
provide standardized tools and APIs for generating, collecting,
and exporting telemetry data such as traces, metrics, and logs

The de-facto standard for distributed fracing, supports metrics,
logs, RUM, and profiling (experimental)

The main goals of the project are:
 Unified telemetry

* Vendor-neutrality ‘“
rn
» Cross-platform B G A
Telemetry
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https://docs.google.com/spreadsheets/d/1Lh4rdlOFHyz8lDoiHRYGlR_yNkqvJsz2ld808lVubig/edit?gid=976519966#gid=976519966

OpenTelemetry Collector

Instrumentation

Lorel APT & SDK

L Auto Instrumentation
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OpenTelemeiry Collector
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OpenTelemeiry Collector

&
é Telemetry

Collgct on cr'(:

|
t |
f '

Telemeﬁ‘rym

}
1
'
\

R e

‘ Tone datobase Sl

‘,
AVAE O V.V ViA WS AV | e
{ i | ; 8 4 .
; Talvastracture | : d d" —m———m = - Which? Y dutoz\_works best with your data!
| AL SRR s Q Qr ,»' } L X SRS

=

' V euo(o F—-‘s p@«ce

"The last obserVo«bihty agent you will ever install”

[ Generate and Emit ][ transmit )( Collect, Convert, Process, Route, Export J[ transmit J( Store and Analysis

G’p KCD Suisse Romande &2




OpenTelemetry Operator

Instrumentation

Injects instrumentation
in to the pod

Instructs how to inject
auto-instrumentation

Q OpenTelemetry
‘ Opera’cor
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Making sense of all the
complexity
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Two Perspectives, One Goadl

Features

Code

Business qulc

Pub/sub
Retries

Traci ng

GOAL:
Working and
observable systems Logs
O Metriecs
@)
Kubernetes
l/ > Builohng abstractions
crPU/ Mewmory
De.ve.lope.r Plotform Engineer
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Who Owns Tracing? A Hidden Conundrum

I neeo(
tracing

<

Isn't tracing very
app specﬁ:ic?

<
l/(>

Developer Platform Engineer
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Developer
Platform Engineer

»Qbsewabﬂity
Backend
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Con I
extend with my
own business

insights?

Applicqt?on Domain

OTel Agent
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Developer
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Yes!
It's as simple as...

import io.opentelemetry.api.GlobalOpenTelemetry;
import io.opentelemetry.api.trace.Tracer;

Tracer tracer = GlobalOpenTelemetry.getTracer( ); (:::>
Span span = tracer.spanBuilder (" ").startSpan(); _:ﬁe-\,// j)
span.end(); |

Platform Engineer
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Why Observability is Critical with Dapr

3 Cluster )

i 5 i :

[ ' ' [

' | Discover ' :

: Store Service | i : Kitchen Service .

: ' Filters : :

| X mTLS : :

- : Retries ' /j'T\ X

' E Circuit Breaker | E

E : : Do«pr Sidecar POD '

= | ‘ J
\_ _J
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Why Async Is Hard to Observe

a N ( A

Traohtional Trac?ng
assumes syncl«ronous
request/ response

Context often
survive between steps
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A Shared Pain: Context Gets Lost

Context Propagation Broken Context Propaga‘tion
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Trace propagation with Dapr

| \|
i Trace context !
[ )

P Context }
Service A ] i | propagated |

T .................................... o |

‘——>L Dapr sidecar J

( :Da(ar sidecar J [ ]
: e Service C :

) v

Dapr sidecar ]
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Context Propagation for Async Workflows

W3C Traceparent

Publish

Subscribe

W3C Traceparent " :d- -P- ------------ “
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[} ) .
: Traceparent \J/ : HTTP + W3C headers
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2 l' t ‘d N ' Deliver Pizza -y
ShEnb S ' 1T »| Delivery Servic
: Traceparent \l/ : elve (/ e e
' ‘ . Dapr sidecar ]
s ! -
N e e e e e- .- --- __I
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W3C Trace Context

traceparent: dversiond-<trace_id>-< parent_io()-(trace_{:lags>

tracestate: <vendor_name>=<value> <vendor_name>=<value>
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Demo setup

s Cluster N
[ Kafka J \ %
fie ( dapr-operator )
REST > Kitchen Service
( N —————————— Dapr sidecar 1 OTel Agent J [dapr..PIGCeme'nt ]
. --c T S
Store Service . REST / _ ( TR )
Dapr sidecar OTel Agent J‘\\ ...... S / ( \\\
S \\\\ Seead i N \\
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) Dapr sidecar 1 OTel Agent J 2/1
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f S
cert—manager ] [ OTel Operator { OTel Collector H Jaeger )
\
- J
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Workflow Details

}

Does the ;
TN S iy
rder Order sontiaing e eliver Pizza -8 e re”(y

Pizzas?

Wait for
Pizzas to
be ready

Cook
Pizzas
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Demo #2
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What Works Today

« Dapr supports OpenTelemetry out of the box

« Sidecar emits spans for pub/sub, service invocation, and
workflows

« OpenTelemetry Operator enables auto-instrumentation

« OpenTelemetry Collector handles ingestion, processing,
export

W KCD Suisse RomandeEl &
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What Works Today

JAEGER UI Search  Compare System Architecture Monitor _ About Jaeger v JAEGER Ul Search Compare System Architecture Monitor _ About Jaeger v

pizza-store-

pizza-
< A% geopslgy/r(?r%r;tr 38 Trace Timeline v &8 Archive Trace kitchen-
deployment:
dapr.proto. 5 - )
Trace Start December 2 2025, 12:42:26. Duration 6.33ms  Servi Depth2 Total Spans < b runtime.v1. / 36 | | Trace Timeline v &8 Archive Trace
ous 1.58ms 3.17ms 4.75ms 6.33ms
Dapr/
PublishEvent
Service & Operation v > ¥ > s 1.58ms 317ms 475ms  6.33ms 1t December 2 2025, 12:42:31 Duration 41.78ms Depth 10 Total Spans 14
b4 | pizza-store-deployment POST forder Ous 10.44ms 31.33ms 41.78ms
I pizza-store-deployment pizzastore.placeOrder
e e )
JAEGER UI Search Compare System Architecture Monitor _ About Jaeger v Service &Operatlon v >N » Ous 10.44ms 20.89ms 31.33ms 41.78ms
he J pizza-kitchen-deployment dapr.proto.runtime.v1.Dapr/PublishEvent —
< v 55;@);’?‘::1062?{ ?) 38 Trace Timeli & Archive T v | kitchen-service-daprd /dapr.proto.runtime.v1.Dapr/PublishEvent -
= race Timeline v rchive Trace
PUT Vv pizza-store-daprd pubsub/topic laprd::pubsub/topic | 27.27ms
V| pizza-store-deployment post t
December 2 2025, 12:42:26 Duration 8.29ms  Services 4 Depth & Total Spans 6 I» LR _—
2.07ms 4.15ms 6.22ms 8.29ms v | pizza-store-deployment pizzaStore.receiveEvents
"| pizza-store-deployment dapr.proto.runtime.v1.0... [
pizza-store-daprd /dapr.proto.runtime.v1.Da...
Service & Operation v > ¥ » o 2.07ms 4.15ms 6.22ms  8.29ms v | pizza-store-deployment dspr.proto.runtime vi.D... L
= | pizza-store-deployment puT pizza-store-daprd /dapr.proto.runtime.v1.Da...
v | piz: tore-daprd callL —— B "l pizza-store-deployment puT I
V| kitchen-service-daprd CallLocal/kitchen-service/prepare — Vv pizza-store-daprd callLocal/delivery-service/...
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| pizza-kitchen-deployment pizzakitchen. prepareOrder v | pizza-delivery-deployment puT /...

| pizza-delivery-deployment Pi...
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Challenges

« Async boundaries break context
« Sidecars add additional hops
« Workflow engines infroduce thread + process separation
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DECEMBER 4 & 5, 2025 - CERN, GENEVA




Context Propagation for Async Workflows

HTTP + W3¢ headers
- ‘i B Missing/incorrect HTTP propagator |
can break
:’, &/
HTTI P/gRPC + W3C headers
za-store app
- - “ B2. Sidecar not continuing trace ‘
can break

-

gRPC (workflow activity)

:Dapr sidecar
(Go) _ A
can l)l'&;k
£ GetWorkItems

[dumbletask—go backend ] (server-streaming RPC) J

B3. No span in ctx when calling durabletask-go l

B4. Streaming RPC: no per-wmessage metadata ‘

(Go) _
can break
L -7 can break™ ~ '| BS5. Java client never extracting traceparent '
durabletask-java client Work { t
[ (Java) PERFVFT e(i - -’ B6. Context lost across threads
can break”

HTTP + W3¢ headers

Activity code
(Java)
can break
:l/ e

Downstream services
(kitchen, delivery, ete. via HTTP + Dapr)

- ‘i B?. Java agent not propagating HTTP context
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Challenges with gRPC streaming
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Gaps and Fixes in Dapr & OTel

PR #57

Trace context,

SemConv

PR #9213 PR #46
Trace confext, Propagating context
SemConv, Pub/Sub to executors client
Span kind side
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https://github.com/dapr/durabletask-go/pull/57
https://github.com/dapr/dapr/pull/9213
https://github.com/dapr/durabletask-java/pull/46

Enabling the Golden Path...

Now you get £ull
visibility into your
workflows!

< D

Wow, it just works
out of the box!

Developer  Platform Engineer
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Get Involved

Github

gitl«ub.com/ open-telemetry
github.com/dapr

CNCF Slack

#dapr
#opentelemetry, otel-*
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Thank you!

KCD Suisse Romande[El

DECEMBER 4 & 5, 2025 - CERN, GENEVA




Abstract

Async workflows power modern microservices, but they can be notoriously hard
to observe. In this talk, we show how two CNCF projects - Dapr, for
developer-friendly building blocks, and OpenTelemetry, for unified observability -
create a golden path that bridges developer productivity and platform reliability.

We'll start by using Dapr Workflows and Pub/Sub to connect and orchestrate
services without boilerplate. Then we'll add the OpenTelemetry Operator for
no-touch instrumentation, instantly delivering traces, metrics, and logs - even
across asynchronous boundaries.

You'll see current OpenTelemetry capabilities for tracking async requests

end-to-end, where the gaps are today, and practical ways to correlate events in

complex workflows. Through a live demo, we'll prove that with the right

ﬁbs’r(rjqc’rions, shipping features fast and observing systems deeply can go hand in
and.
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