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Agenda

· TESTING
· DAPR
· FRAMEWORK
· NAMING (hard)
· PROCESS

· (wrap)
· bin
· p|pe

· Assert           eventually
· CLEANUP (really)
· OS
· Being Productive



TESTING - aka why are we 
here?, 42 etc.
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Why do we test software?

1. Prove correctness of software
2. Guardrails when changing implementation code
3. Ensure compatibility with external changing modules/APIs
4. Verify performance
5. Provide a framework for finding bugs and experimenting with 

features
6. Increase velocity of development



ELT 
layout

Test Types

Unit

Integration

End to End

Performance, Smoke, 
Manual
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Integration Testing

Setup System 
State Assert 

Behavior

Cleanup 
System State
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Integration Testing

./exec daprd
curl

kill 1234

localhost:9090/healthz



DAPR



Dapr APIs

HTTP API gRPC API

Microservices written in

Application code

Any code or framework…

Microservices written in

Service-to
-service 

invocation

State 
management

Publish
and

subscribe

Resource
bindings

and triggers

Actors Observability Secrets Configuration Distributed 
Lock

Workflow

Any cloud or edge infrastructure

virtual or 
physical machines



Dapr

Pod

Actor 
partition 
placement

Placement

Pod

Dapr
runtime
injector

Injector

Pod

Cert authority
and identity Sentry

Pod

Update 
component

changes
Operator

Pod

My App

Kubelet Use components

Inject Dapr sidecar 
into annotated pods

Inject env variables

Manage mTLS 
between services

Assign spiffe identity

Create mapping table of 
actor instances to pods

Manage component updates

Manage Kubernetes
service endpoints

Readiness and Liveness 
probe on healthz API to 

determine Dapr health state

State Stores

Pub/Sub
Brokers

Secret Stores

Bindings
& Triggers

Observability

Dapr Components

Operator
Deploys and 
manages Dapr

Any cloud or edge infrastructure
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Dapr Integration Design Decisions

1. Go as sole dependency
2. “Quick” to execute (time.Sleep is banned..ish)
3. Portable
4. Extensible
5. Readable



FRAMEWORK
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Integration Testing

Setup System 
State Assert 

Behavior

Cleanup 
System State
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([]Process).Run (TestCase).Run ([]Process).Cleanup

Integration Testing
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Test Case

([]Process).Run (TestCase).Run ([]Process).Cleanup

(TestCase).Setup
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Test Case

(TestCase).Run

(TestCase).Setup
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Test Case

(TestCase).Run

(TestCase).Setup
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Framework Process

([]Process).Run (TestCase).Run ([]Process).Cleanup

(TestCase).Setup
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Framework Process

([]Process).Run (TestCase).Run ([]Process).Cleanup
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Process

([]Process).Run ([]Process).Cleanup
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Process - Run! …



ELT 
layout

Integration Suite

([]Process).Run (TestCase).Run ([]Process.Cleanup)

(TestCase).Setup

([]Process).Run (TestCase).Run ([]Process.Cleanup)

(TestCase).Setup

([]Process).Run (TestCase).Run ([]Process.Cleanup)

(TestCase).Setup

([]Process).Run (TestCase).Run ([]Process.Cleanup)

(TestCase).Setup

([]Process).Run (TestCase).Run ([]Process.Cleanup)

(TestCase).Setup

([]Process).Run (TestCase).Run ([]Process.Cleanup)

(TestCase).Setup

([]Process).Run (TestCase).Run ([]Process.Cleanup)

(TestCase).Setup

([]Process).Run (TestCase).Run ([]Process.Cleanup)

(TestCase).Setup

([]Process).Run (TestCase).Run ([]Process.Cleanup)

(TestCase).Setup

([]Process).Run (TestCase).Run ([]Process.Cleanup)

(TestCase).Setup

([]Process).Run (TestCase).Run ([]Process.Cleanup)

(TestCase).Setup

([]Process).Run (TestCase).Run ([]Process.Cleanup)

(TestCase).Setup

Integration Suite 
Runner

Test Cases



ELT 
layout

Integration Suite
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Case Registry
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NAMING (hard)
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Test Naming

Follow idiomatic Go-
· Meaning derived through context
· Hierarchical
· Less is more
· lowercase, no underscores etc.
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Test Naming

Follow idiomatic Go-
· Meaning derived through context
· Hierarchical
· Less is more
· lowercase, no underscore etc.
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Test Naming - Reflect Magic!
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Test Naming - Reflect Magic!

TestName = packagePath + structName

Test_Integration/daprd/foo/bas
e
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Test Naming - Why?
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Test Naming - Focus!
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Test Naming - Focus with regexp
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Test Naming - Focus!



PROCESS - w(rap)



([]Process).Run (TestCase).Run ([]Process).Cleanup

(TestCase).Setup

Process - w(rap)



(exec).Run

(exec).Cleanup

Process - w(rap) - exec

exec.ComandContext() ...

cmd.Process.Signal() && cmd.Wait() …



(exec).Run

(exec).Cleanup

Process - w(rap) - Unix Philosophy

exec.ComandContext(
) ...

cmd.Process.Signal() && 
cmd.Wait() …

(sentry).Run

(sentry).Cleanup



(exec).Run

(exec).Cleanup

Process - w(rap) - Unix Philosophy

exec.ComandContext(
) ...

cmd.Process.Signal() && 
cmd.Wait() …

(sentry).Run

(sentry).Cleanup

(operator).Run

(operator).Cleanup

(exec).Run

(exec).Cleanup

exec.ComandContext(
) ...

cmd.Process.Signal() && 
cmd.Wait() …

(kubernetes).Run

(kubernetes).Cleanup

(http).Run

(http).Cleanup



Process - w(rap) - Unix Philosophy



PROCESS - bin
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Build from Source
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Build from Source

Go’s build cache is very powerful.
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Build from Source
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Build from Source- Go Cache Magic!
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Build from Source- Go Cache Magic!
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Version Skew Tests



p|pe
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Process - P|pe

· Software writes messages to “logs”
· These can be noisy
· This fills disk space
· This makes it impossible to read test output
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Process - P|pe

Capture exec pipes to in-memory buffers
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Process - P|pe

Only write logs to test output when it matters- when the test fails!
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Process - P|pe

You can even test against the output!
(logline is yet another process)



Assert           eventually
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Assert           eventually

· All software is eventually consistent
· Asserting behaviour requires waiting for it to complete
· We have to wait for that process to complete to observe it, 

however
· Never use time.Sleep …

Setup System 
State Assert 

Behavior

Cleanup 
System State
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Assert           eventually

· If a single test sleeps for 5 seconds
· CI runs 4 times a day
· This equates to 2 hours of idle CPU a year…

· Dapr (currently) has 133 integration tests
· If just 10% of those tests Sleep for 5 seconds
· This equates to more than an entire day of idle CPU a year…

· Think of the polar bears (and developers…)

time.Sleep is nuclear



ELT 
layout

Assert           eventually
· Use polling (eventually) with short intervals to assert behaviour
· testify is your friend

curl



CLEANUP (really)
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CLEANUP (really)

· As test case number increases, so too could resource consumption
· Every test should be given a clean “sandbox” to run in

· Leaking state between tests gives breaks 

Tests should never leak Cleanup 
System State

Setup System 
State
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CLEANUP (really)

· t.TempDir()
· t.Cleanup()
· Port 0
· In-Memory state stores/sqlite
· No dependency on the Internet
· cmd.Wait()
· Functions should not receive stop channels
· ❤ context.Context ❤

Some of your friends include:



OS
 (i use nixos btw)
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OS - oh cool, I use NixOS actually

Some operating systems are weird
Use build flags where you can, and work through the pain..



Being Productive
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Being Productive

· Building a culture of integration testing in a distributed team is 
always a WIP

· A good testing framework should be usable as a feature 
development sandbox

· The more higher-order your Processes are the more productive 
writing tests (and features/experiments) your team will be
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