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TLTW (too long to watch)

If your applications and
infrastructure grows in
complexity you must have the
right tools to understand what
is going on at all times.
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Part 1

Why Async is Powerful
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The Rise of Async Microservices
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Monoliths Microservices Event-driven

Microservices
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Limitations with synchronous communication

request  _
[ Client J | Server ’
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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. oz} IOT Sensor | ——>| w&%ef > Consumer 4
™~ Z
\ v | = - -
NN . —
& - -
-

Constant stream of events.
Unbounded series of events.
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Synchronous communication is familiar,
Asynchronous communicationis
powerful, and in real systems you need
both to work seamlessly together.

P® dashO Diagrid



Demo I:

Pizza ordering app
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Part 2:

The Golden Path - Dapr +
OpenTelemetry
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The CNCF Opportunity: Shared Abstractions

‘6

Telemetry

cla'-l'ar
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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
e Observability
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How does it work?

p

Cluster

s
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How does it work?

p

Cluster

p?zzq-store

s
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How does it work?

(" Cluster W
i Message
pizza-store Broker
(Kafka)
\_ J
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How does it work?

(" Cluster W
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How does it work?

(" Cluster

Message
Broker
(Kafka)

pizzw-store

k—[ Kafka Client —
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How does it work?

-

Cluster

J

dc'l-l:':r{
a )

pizza-store

Message
Broker
(Kafka)

_J
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Sidecars to the rescue

Cluster
[ A

The application

can use the .

PubSub APIs to =)
publish messagesj

:

L pizza-store E
J |
POD v ,
[:Dapr S?o(ecar] :

(,~-=——meeeee=-

Message
Broker
(Kafka)
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Service To Service Invocation API

( Cluster A
_-_ No need to
da r complicate
application logic with
A retries or CBs. L X
: ! 1 :
: Store Service | Dis‘covery E Kitchen Service :
' : FJters ' :
E : mTLS : :
: v | Retries ) N :
) E Circuit Breaker | :
, POD Lbapr Sidecar ] : : >[ Dapr Sidecar ] POD E
3 '; L K
\_ _J
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Ok, but what happen when things go wrong?

- What happens if the kitchen service is down and the retries
are exhausted?

- What happens if Kafka is down?

- 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

« No single point of failure or Saas service needed

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

V' workflow

[ Process Order J

[ Cook Pizzas ]

b

[ Deliver Pizza J

(" Cluster

\
> - ----m-------

Ve ccccccnccsncocscccccacaoo oo e
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Itis not that simple

Report progress and completion

-
£ | Order Pizza
V' workflow

Store Service |[.__._._._»

[ Process Order ]

( Cook Pizzas U o

[ Deliver Pizza ] -

_.»| Kitchen Service

-

"7 --x| Delivery Service

L I I . e e

-
- - -- - - -

-
-
-
4 -

Report progress and comple_‘tiov\
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Pizza Orchestration

| Order Pizza
! Workflow

=

Store Service |______ >

( Process Order J

[ Cook Pizzas ] =

[ Deliver Pizza ] -

>| Kitchen Service

o=
-
-

> Delivery Service

\—---h---q------
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Itis not that simple ++

ﬁcribe

| order Pizza
V' workflow

Publish

\

H
[}
: :
Store Service |____._._ > 1 ( j :
' Process Order !
] ]
' REST
: ! ! __>»| Kitchen Service
Websocket : - L=
: [ Cook Pizzas ] :
: y :
Frontend : [ Deliver Pizza ] : REST
<client side> : o e I .
: \L ! >| De wery Service
) ;
\\ :l

P® dashO Diagrid



Q‘%\

OpenTelemetry




OpenTelemetry

OpenTelemetry (OTel) is an open source Goals of the project
project designed to provide standardized y

tools and APIs for generating, collecting,
and exporting telemetry data such as
traces, metrics, and logs.

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

4‘ T 7 CLOUD NATIVE

Tel t L. <! COMPUTING FOUNDATION
elemetry D® dash0 Diagrid
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100000 @ Kubemetes (kubemetes o) 3590 authors
@ OpenTelemetry (opentelemetryi) 1756 authors

1/1/2024-1/1/2025 -l e

L 4 Gl i )45 at
“‘Wﬁh
@ Envoy (rimenvypronyo) 37 autors
Q @ Keyclosk (keyclosk.org) 345 authors

s0000

@ Crossplane (cossplane o) 308 authors:
@ 1510 (st010) 301 authors

OpenTelemetry 2 Simammeres

NN
. G O P Gt o8 s
Commits: 27168 < ., - compimeares
aine) -w

PRs+Issues: 58.508

® OpenFGA (openfga.cev) 209 suthors

@ P epenpolcyagent o) 182 authrs
x«@m @ P (gthub com/flurcd) 174 authors

© Fakeo facnorg) 167 suthors

@ Exena Secrts Operator (eteratsecrts o) 167 autors
@ KEDA feda 1) 165 avthors

&
g

et Comainers (10ragony 70) Helm (heim.sr) 159 authors
o L R e (s 70 - °

%% @ e corso ot 152 s

2)
o lw-n‘saes)
o, C e et 0

iciocks (65) tmanager (141)0PeEBS (108)
b4 - Aagen)

@ Jseger Gaegerreadihedocs io/enriatest) 150 authors.

® cortmanager (cert-manager o) 141 authors

@ TV (tkvorg) 136 authors

e 0N (49,
13030 (53)

PRs +Issues

i apeeo G 4) ® K35 (3sic) 134 authors
T @ Mo @ @ Opertor Framework (operatorhub o) 128 authors

e o
ST
) e 38 Network Sefvige Mesh (35) @ Harbor (goharborlo) 125 authors

@ Adantis runatiantisio) 118 authors

s wmiggles)
oo o, Coflex(en)
cwsofmie "SNP 50T

@ Thanos (thanos.o) 10 suthors
Opences (opencts.0) 108 authrs
LimusGhaos (muschoos o) 107 authors
Kamada (Karmada o) 108 authors

£ i
v T Mondlow (31) B

1000 Nz c‘ﬁ‘mﬁ‘n“‘mm‘(m T
m.ms.‘w'_n“.rmirn- (65) Logging Qpetator (66)

e, | el
conTRIRIAD TR w0,
= Kb () CopadBE ) TR e
oisuiffitn (46) KeAGS @ iy @an KikaCHass (23)
- Wi
J e OB g
ol PGS 20)
S @

2

ParsEE o)

Vitess (vtess ) 103 authors

‘Confidental Containers (gthub com/confidentabcontainers)

Voleano (vocano.sh) 98 authors

Buidpacs (buidpacks i) 97 suthors

OpenCost (ubecostcom) 97 authors

P Konveyor (konveyorlo) 97 authors
B roossia

Cloud Developmen{ifor Kubernetes (31)

[T —
o OVN-Kubermetes (oun kubernetes i) 93 authors
Devspie (19) ey il ‘wasmCloud (wasmcloud.com) 92 authors
onils) Emissarygggress (23) Kubescape (github.com/iubescape) 92 authors.
| Longhom (github. com/longhorn) 90 authors

B (19) p— Rook (ookio) 0 authors
Spte(sieie) 8 authors

HAMI (project-hami o) 85 authors
K8SGPT (sgpt) 80 o

@ Kubedoe (ibeadge.o) 80 authors

VirtualKibelet (16)

0000000000000 0000°

Kaggles)

NGit0ps (25)
Openets (14) Opencigps 29 °
cofm @ Lot ket i) 76 autrs
e St G1) @ Metal (metal30) 75 authors

‘WasmEdge Runtime (wasmadge org) 79 authors

@ Cubers (cubefaio) 74 uthors
@ KusionStack (ksionstack ) 7 authors
Service Mesh Pérformance (15)
@ Oragontly (@rylorerrus) 70 athors
@ Kaios (karos o) 68 authors
0 ) 100 500 1000 5000 10000 s0000 @ (Cloud Custodian (cloudcustodiani) 68 authors

Logarithmic Commits 108 more

Source: D® dashO

S == kubernetes

$ 4 st Commits: 44.486
s PRS+ISSUES: 56.299

Diagrid


https://docs.google.com/spreadsheets/d/1Lh4rdlOFHyz8lDoiHRYGlR_yNkqvJsz2ld808lVubig/edit?gid=976519966#gid=976519966

49%

of respondents using
OpenTelemetry in
production.

26%

of respondents evaluating
OpenTelemetry.

Source: https://www.cncf.io/wp-content/uploads/2026/01/CNCF_Annual _Survey _Report_final.pdf

FIGURE 20

CNCF INCUBATING PROJECTS

Which of these incubating CNCF projects is your organization
using in production or evaluating? (select one)

CNI
OpenTelemetry
gRPC

KeyCloak
Kyverno
Thanos
Operator Framework
ArtifactHUB
Longhorn
Strimzi
Backstage
Kubeflow
Knative
KubeVirt
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Crossplane
OpenCost
Contour
Buildpacks.io
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Flatcar Linux
metal3
Chaos Mesh
Cloud Custodian
Dragonfly
Emissary Ingress
KubeEscape
KubeVela
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Karmada

keptn

Litmus

notary
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Volcano
WasmCloud
OpenKruise
OpenYurt

5% b
Y s D
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[ 15% 7%
[ 15%  Bes ]
4% [
T /s
[ 10% im0 Em—
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® Evaluating
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| 2% 5% |
122

2025 CNCF Annual Survey, Q33, Sample size = 395-502, DKNS excluded
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https://www.cncf.io/wp-content/uploads/2026/01/CNCF_Annual_Survey_Report_final.pdf
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OpenTelemetry Collector
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OpenTelemetry Collector
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OpenTelemetry Operator

Q Instrumentation

Instructs how to inject
auto-instrumentation

In:‘ects instrumentation
in to the pod

& OpenT elemetry
é Operator
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Part 3:

Making sense of all the
complexity
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Two Perspectives, One Goal

GOAL:

Working and
observable systems

Logs
O Metrics

O
@ Kubernetes
l/ ‘> Building abstractions

CPU/Memory

Developer Platform Engineer
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Who Owns Tracing? A Hidden Conundrum

I need Isn't tmc?ng very
tra\cing app speciFic?

Developer Platform Engineer
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l/(}

Developer

Platform Engineer

»Qbsewabﬂity
Backend
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Con I

Applicqt?on Domain
extend with my

own business

insights?

OTel Agent

1
'
'
A}
Ay

\
Developer

Secret Store
S
A~
N
~

-
-
Se -
————-

»Qbsewabﬂity

Platform Engineer
Backend
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import io.opentelemetry.api.GlobalOpenTelemetry;
import io.opentelemetry.api.trace.Tracer;

Tracer tracer = GlobalOpenTelemetry.getTracer(
").startSpan();

Span span = tracer.spanBuilder ("

span.end();

Yes!
It's as simple as...

P

Platform Engineer
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Why Observability is Critical with Dapr

4 Cluster )
i : i s
: : . : :
: Store Service : Discovery : Kitchen Service :
: ! Filters : :
' X mTLS : :
. : Retries : /;T&\\ X
; E Circuit Breaker | E
E : : Dapr Sidecar POD |
' } | J
| W,
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Why Async Is Hard to Observe

Traditional 'T‘rac?r\g
assumes syncl«ronous
req uest/ response

Context often
break between steps

N _J \ _4
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A Shared Pain: Context Gets Lost

Context Propagation

trace 1

span 1
span 2
span 3

time

Broken Context Propo.go«‘tion

trace 1
AL ] w

-

span 1

_{ Z
trace ~

span 1 (ROOT)

span 2

time
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NSNS
Trace propagation with Dapr

7 Context
] | propo.go\teo( |
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Context Propagation for Async Workflows

Subscribe

W3C Traceparent

Store Service

~

------ >

Dapr sidecar ]

Websocket 1/ HTTP + W3C headers

Frontend
<client side>

W3C Traceparent

| order Pizza
V' workflow

Publish

y HTTP +w3ce headers

| REST
, 7| Kitchen Service

Process Order

|

Traceparent \l/

Cook Pizzas

Dapr sidecar

)
)
-l

.

b KT TP+ 3C headers
IREST

.... »| Delivery Service]
Dapr sidecar ]

Traceparent \l/

Deliver Pizza

Traceparent \l/
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W3C Trace Context

tmceparent: versiond>-<{trace_id>-< parent,_ﬁol>-<tmce,_.ﬂags>

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

s

s

~

Store Service

Dapr sidecar

OTel Agent
»

Websocket \

/

Frontend
Lelient side>

-
-
-
-
-
-
-
-
-
-
-
o
-
-

-
LIS
-
-
S~
-
-

s

\

Cluster

Kitchen Service

Dapr sidecar I OTel Agent J

r

Dehvert/ Serv?ce}

Dapr sidecar 1 OTel Agent

J
~

5

( dapr-operator |
[ dopr-placement |
| dapr-scheduler |
[ dopr-sentry )

[olapr—siolecar—injector]

Joeger ]
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Workflow Details

}

Wait for

[Acknowleolge j S Dz::; ;L\e
e Order containsg — [ Deliver Pizza ] = !::.zr:i :;

Pizzas?

Wait for
Pizzas to
be reao(y

Cook
Pizzas
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Demo 2:

Putting it all together
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NSNS
What Works Today

« Dapr supports OpenTelemetry out of the box

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

« Consistent parent-child relationships

« OpenTelemetry Operator enables auto-instrumentation

« OpenTelemetry Collector handles ingestion, processing,
export
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What Works Today

JAEGER UI Search Compare System Architecture Monitor

pizza-store-
deployment:

€ h POST /order 3 Trace Timeline v

a Archive Trace

> Start December 2 2025, 12:42:26. Duration 6.33ms  Se Depth 2 Total Spans 2
Ops 1.58ms 3.17ms 4.75ms

6.33ms

Service & Operation v > ¥ »  oOus 1.58ms 3.17ms 4.75ms  6.33ms

Vl pizza-store-deployment POST forder

] pizza-store-deployment pizzastore.placeOrder

JAEGER UI Search Compare System Architecture Monitor

pizza-store-

< Vv deployment: ? 38 Trace Timeline v &8 Archive Trace
PUT

art December 2 2025, 12:42:26. Duration 8.29ms Services 4 Depth & Total Spans &
2.07ms 4.15ms 6.22ms 8.29ms

Service & Operation v > ¥ »  Ous 2.07ms 4.15ms 6.22ms  8.29ms

V| pizza-store-deployment puT

v | piz: 1 daprd call:

Vv | kitchen-service-daprd CallLocalfkitchen-service/prepare —

v | pizza-kitchen-deployment puT /prepare

ﬂ pizza-kitchen-deployment pizzakitchen.prepareOrder

JAEGER UI Search Compare System Architecture

pizza-
kitchen-
deployment:
dapr.proto.
runtime.v1.
Dapr/
PublishEvent

< v

Trace Start December 2 2025, 12:42:31
Ous 10.44ms

Duration 41.78ms

Monitor

Services 6

3

20.89ms

Trace Timeline v

ﬁ Archive Trace

Depth 10  Total Spans 14

31.33ms 41.78ms

Service & Operation v o> Y »

he ﬂ pizza-kitchen-deployment dapr.proto.runtime.v1.Dapr/PublishEvent
V| kitchen-service-daprd /dapr.proto.runtime.vi.Dapr/PublishEvent
Vv pizza-store-daprd pubsub/topic
Vl pizza-store-deployment pOST jevents

v | pizza-store-deployment pizzaStore.receiveEvents

"| pizza-store-deployment dapr.proto.runtime.v1.0...
pizza-store-daprd /dapr.proto.runtime.v1.Da...
v | pizza-store-deployment dapr.proto.runtimev1.p...

pizza-store-daprd /dapr.proto.runtime.v1.Da...

"l pizza-store-deployment puT

v

v

Vl pizza-delivery-deployment puT |...

| pizza-delivery-deployment Pi...

pizza-store-daprd CallLocal/delivery-service...

delivery-service-daprd callLocal/delive...

Ops 10.44ms

—

Ilaprd::pubsub/topic | 27.27ms

20.89ms 31.33ms 41.78ms
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Challenges

« Async boundaries break context
- Sidecars add additional hops
« Workflow engines introduce thread + process separation
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Context Propagation for Async Workflows

Client / Browser -
can break
l y2

HTTP/gRPC + W3C headers
pizza-store app
J
o) -- ‘{ B2. Sidecar not continuing trace ‘
can Bre.ak

gRPC (workflow activity)
Dapr sidecar
(Go) _ A
can break
2 GetWorkItems

[dumUetask—go backend J (server-streaming RPC) J B4. Streaming RPC: no per-wmessage metaolatn“

- ‘i B Miss‘mg/incorrect HTTP propagator ’

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

(Go)

_-
can break

L7 - can break™ ~ _| B5. Java client never extracting traceparent ‘
L -
durabletask-java client Worker pool execute()
(Java) " __ - B6. Context lost across threads
can Br&ak—

HTTP + W3¢ headers

Activity code
(Java)
CG.V\ b rea k
;l/ 3

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

_- ﬁ B?. Java agent not propagating HTTP context
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Challenges with gRPC streaming

\
4 \
I 1
: 1
| / coTTTTTTTTIQAPE |TTT T T T T TS RN !
Sidecar \ = — — — —| Workflow | _ _ _ !
1 I - =~ 1

1 1 ! 2 App S
" | I ; \ :

1 ] 1
inbound Dapr APl calls ! : | | | 1
: >, Process workflow events | | Workflow code 1 1
1 1 .. i 1 1 1
| | | 1 1 :
I 1 1
1
: i Workflow actor | gRPC stream 1 Dapr I :
| | (internal) > < : : > Workflow : 1
: : | <<lInitiate stream | SDK 1 1
B outbound Dapr API calls : | | SRS | 1 1
<t i : Work:ﬂow | | 1 1
. | - engine | << Results/next steps | ! :
1 : Invoke activity code : \\ _ ,I |
! | Activity actor | N o - 1
1 " (internal) 1 |
1 ¥ / 1
I S T 244 1
! 1
\\ Vi
~ e Bt et e it e e e i _— -
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Trace Topology Is a Designh Choice

« Parent—child implies temporal enclosure
« Links imply causal relationship
« Async systems force us to choose deliberately

caused
Order request ———>>| Charge credit card Publish order event |- -=-=-=---2 Process order event

Parent-Child S(aam Link
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NSNS
Parent-Child vs Span Links

Parent-Child works when... Span links fit better when...
« Caller waits for completion « Work is asynchronous
« Temporal enclosure is real « No blocking relationship exists
« Execution is synchronous or « Causality does not imply
actively coordinated execution order
Examples: Examples:
« HTTP /[ gRPC calls .« Pub/Sub (producer —
« Service invocation Consumer5)
« Workflow orchestration (when . Fan-out [ fan-in
the orchestrator is actively « Fire-and-forget events
running)
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Why we started here

« Optimize for human understanding first
- Make the workflow readable as a single story
- Refine semantics once the mental model is clear
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Proposing a maturity model for OpenTelemetry support

A shared framework for evaluating
OpenTelemetry support :
Inspired by the CNCF Platform T

Engineering maturity model
Descriptive, not prescriptive
Focused on evolution, not scoring

Audience & Signal Quality Resource Attributes & Config

Multi-Signal Observability Trace Modeling & Context Prop

Github Issue: https://github.com/open-telemetry/community/issues/3247

P® dashO Diagrid


https://github.com/open-telemetry/community/issues/3247

OpenTelemetry maturity evolves through real fixes

Level O:
Instrumented

Telemetry exists
primarily to support
internal debugging and
development needs.
OpenTelemetry is not
yet a primary design
concern.

Context propagation
exists and working

LevelI:
OpenTelemetry
Aligned

OpenTelemetry is
explicitly supported,
often alongside legacy
approaches.

Telemetry works for
common scenarios, but
legacy assumptions still
influence design.

dcf'Pr

Parent-child
relationships
everywhere

Level 2:
OpenTelemetry
Native

OpenTelemetry is the
primary integration
surface.

Telemetry is designed
intentionally, with
correlation and user
experience in mind.

Intentional trace design
(span links at async
boundaries)

Github Issue: https://github.com/open-telemetry/community/issues/3247

Level 3:
OpenTelemetry
Optimized

OpenTelemetry support
is continuously refined
based on real-world
usage and feedback.
Telemetry is treated as
a long-lived product
surface.

Custom semantic
conventions, refinement,
and stewardship
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https://github.com/open-telemetry/community/issues/3247

Gaps and Fixes in Dapr & OTel

PR #57 PR #9213 PR #46
Trace context, Trace context, Propagating context
SemConv SemConv, Pub/Sub to executors client
Span kind side

If you want to learn more Check the Dapr University
https://www.diagrid.io/dapr-university#dapr-workflow

P® dashO Diagrid


https://github.com/dapr/durabletask-go/pull/57
https://github.com/dapr/dapr/pull/9213
https://github.com/dapr/durabletask-java/pull/46
https://www.diagrid.io/dapr-university#dapr-workflow

Get Involved

Github CNCF Slack
gitl«ub.com/open-telemetry i#"(“Pr L
gi thub.com/ ola(ar #opentelemetry, otel-

If you want to learn more Check the Dapr University

https://www.diagrid.io/dapr-university#dapr-workflow
P® dashO Diagrid



https://www.diagrid.io/dapr-university#dapr-workflow

Enabling the Golden Path...

Now you get £ull
visibility into your
workflows!

< D

Wow, it just works
out of the box!

Developer Platform Engineer

P® dashO Diagrid



CONTAINER
G UT

That's all folks!

Thank you!

Jiagrid D@ dashO



Get in touch with us!
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