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SCHNELLER ALS DAS BOTTLENECK

Performance-Optimierung mit K6
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ed) Avantgarde Labs

ABOUT US

.

* Foundedin 2007 by four students coding Al
trading software

* Evolvedinto a 50-strong team of developers,
data scientists, and consultants

* We tackle complex business problems that off-
the-shelf software can't handle

* Because one size never fits all, we work with a
variety of languages, frameworks, and tools

www.avantgarde-labs.de e
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LET ME TELL YOU A STORY ...

Once upon a time

[\

/]



WHAT IS IT ABOUT?

Running example

ONLINE
LIERARY
SYSTEM

Product
Owner
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UCL: Our USER need to be
ableto lend books.

WHA

Running examps

User

REQUIREMENTS'
B ONLINE
—= LIBRARY
R— SYSTEM
Product
Owner
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WHAT IS IT ABOUT?

Running example

2M Users

UC2: It’s not one user.

REQUIREMEMTS' SR

0— ONLINE There are 2 mlllloh users
R— LIERARY |

2 — SYSTEM o

Product o

Owner
user B gook B
SERVICE SERVICE

Stakeholder:
Legal, Ops, ...
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WHAT IS IT ABOUT?

Running example

RERUIREMERSS

UC3: You need to run it on
bare metal in our basement

Owner

Stakeholder:
Legal, Ops, ...
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WHAT IS IT ABOUT?

Running example

T

REQUIREMENTS
N
E_

ey

Owner

Stakeholder:
Legal, Ops, ...
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UC4: It should always work
without errors

ONLINE
LIERARY
SYSTEM




DEFINITION OF SLO‘S

Running example

Stop!
Let’s talk about SLAs first

Manager

90% of all requests need to have
ONLINE o an average response time below
Product LIERARY u| AGGREGRTOR 500 ms
Owner SYSTEM SEHWEE

Not more than 5% of requests are
allowed to fail

Stakeholder:
Legal, Ops, ...
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90% of all requests need to have Not more than 5% of requests are

D E F I N ITI O N O F S LO ¢ S an average response time below allowed to fail

500 ms

Running example

What's the overall QUALITY of our
Manager software?

ONLINE
Product

Owner How can we test and ensure the

| quality requirements?

How can we prevent performance
erosion?

Stakeholder:
Legal, Ops, ...
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PERFORMANCE VS REGRESSION TESTING

Performance Testing

How can we test and ensure the

quality requirements?

» Assess responsiveness and stability of a system.
* Simulates user behavior.
* high/specific number of requests.
* Testsobserve:

* System behavior

* Collapse thresholds

* Performance bottlenecks

* Recovery capabilities
* Should be repeated initially and at regular
intervals
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TOOLS AND FRAMEWORKS

&-inrn

* Integrationin Grafana
* Simple Cl integration
* Lightweight

become tricky
* No build-in Ul
¢ Growing community
* Cloud version gets
pricey

@ Grafana Labs

Dr. Markus Frank --- Schneller als das Bottleneck

Meter

Complex scenarios
Support for event-
driven scenarios
Performance and low
resource usage

Steep learning curve
Complex framework
(Scala?)

Extensive protocol support
Large community
Mature and well established
GUI for beginners

Steep learning curve
Resource-heavy
No native CI/CD support



TOOLS AND FRAMEWORKS I

Dev-first, CI/CD native: K6
Legacy systems, broad protocol: JMeter
Complex UC + performance: Gatling

{9 Grafana Labs
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COMPONENTS OF LOAD TESTING

K6.io Framework

7]

User Scenario

Simulates l

ONLINE
LIERARY
SYSTEM

B
Ul AGGREGATOR
SERVICE

=) Generated
oo =) )
- Mf Simulates
Scenario Load Driver
Configuration  Generates

Report
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' External Systems |

>

Passed on Load

¥

External Systems




A GOOD TEST DESIGN 4 “\

Performance Test Plan Template

Purpose:

. Definitions:

O=#~  Realistic“ test scenarios Performance Criteria

Goals:

Test Type: . |
P_E, Measurable goals - : |
Failure Criteria:

Technical Requirements

Abstracting to reduce complexity 1

Environment:

Credentials:

. . i Telemetry: :
g Automatisation Load Profile ]

Usaer Lifecycle:

Concurrency:

Have a feedback loop Post.Test Analysis |

Data collection:

Reporting:

Summary:

\_ Y,
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A

EXAMPLE: USER SCENARIO -

Defines the common behaviour of the user /’ User Scenario
J 1-Login Simulatesl

/
I
I

""""" 7 |  OMLINE ™

! ' | Py

; ? efil;il: Scenario | LIERARY § vl AGGREGATOR

- ! | SYSTEM SERVICE

| | \

|

[ : \

— o 4

 EVENTBUS
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A

EXAMPLE: USER SCENARIO -

Defines the common behaviour of the user /’ User Scenario
/ 1llogin User Simulatesl

/ l
' 2. Search
: b

__________ < | ONHLINE -

I' Default Scenario ! _ B

11 Login ! | LIBRARY |} Ul AGGREGATOR

| | \

| |

I I \

— o - — 4

 EVENTBUS
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‘ A

EXAMPLE: USER SCENARIO -

3. Lend
Defines the common behaviour of the user /’ \\ User Scenario
/ 1llogin User \ Simulatesl
' 2. Search ‘
! \ |
CNafai it Cranarin | ONLINE [ ‘ I
| Default Scenario | _ By
1 Login : | LIERARY | Ul AGGREGATOR I
| 2 Search | | SY5TEM : SERVICE I
13 Lend : \ |
| I \ /
b= = = < b

 EVENTBUS
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: A

EXAMPLE: USER SCENARIO -

N
3.Lend
Defines the common behaviour of the user /’ \\ User Scenario
/ 1llogin User \ Simulatesl
I 2. Search 4. Reading \
| ‘ ‘ |
| Dafatilt Ceaman ] |  ONLINE ™ ‘ |
I Default Scenario ! _ =
"1 Login : | LIERARY | Ul AGGREGATOR |
12 Search : | SYSTEM | SERVICE I
13 Lend I \ I
: 4. Reading : \ f
| | 4 B

 EVENTBUS
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A

EXAMPLE: USER SCENARIO -

AN
3.Lend
Defines the common behaviour of the user /’ \‘ \\ User Scenario
/ 1llogin User 5. Return \ \ Simulatesl
/ \
| 2. Search I I4. Reading 1 \
| I
| Default Scenario | OMNLINE = |
Default Scenario _ B |
B Login | | LIBERARY RuincorecaToR | |, |
I 5 Search I |  SYSTEM | SERVICE | I
: 3. Lend : \ , I
1 4. Reading I \ v |
1 5. Return | < >

 EVENTBUS
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USER SCENARIO

Defines the common behaviour of the user

Scenarios define a user journey
l ; () {
login_user =

Nnavinad —

()

Groups help you structure code and "—>¢"

reports \_USer.
() {5 o user.

04}

headers = {

VRY)
response = http.post(
: headers, |

sleep(0.25);
1)
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User Scenario
_ooress )

Simulates l

(loginUsers)

Tip: use tags to group requests in
reports.

Vi

${user_service_url}

;s

, payload, {

. eld



COMPONENTS OF LOAD TESTING

K6.io Framework

7]

User Scenario

Simulates l

ONLINE
LIERARY
SYSTEM

B
Ul AGGREGATOR
SERVICE

=) Generated
oo =) )
- Mf Simulates
Scenario Load Driver
Configuration  Generates

Report
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' External Systems |

>

Passed on Load

¥

External Systems




T E—

SCENARIO CONFIGURATION 12| simulates
Scenario

Defines the test configuration, behaviour, and type
Configuration

Load test types at a glance

B Goak
B Ereakpoint
Spike

4

Dr. Markus Frank --- Schneller als das Bottleneck



https://k6.io/docs/test-types/load-test-types/
https://k6.io/docs/test-types/load-test-types/
https://k6.io/docs/test-types/load-test-types/
https://k6.io/docs/test-types/load-test-types/
https://k6.io/docs/test-types/load-test-types/
https://k6.io/docs/test-types/load-test-types/
https://k6.io/docs/test-types/load-test-types/

SCENARIO CONFIGURATION

Open vs Closed Workload

50x

v

Virtual User

ONLINE
LIERARY
SYSTEM

gogn B
SERVICE

EVENT BUS

iterations

Ul AGGREGATO
SERVICE

ACCOUNT
SERVICE
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Closed Workload

eor——)
- /‘f’/ Simulates
Scenario

Configuration

Characteristics:

* Fixed number of VU

» Waits for response

* Repeat

* Simulate parallel
users

constant-vus
ramping-vus




SCENARIO CONFIGURATION = (A7) [ smtees
Open vs Closed Workload | Sy
Configuration

ONLINE
LIERARY
SYSTEM

user B
SERVICE

. B
Ul AGGREGATOR
SERVICE

gogn B
SERVICE

EVENT BUS

Characteristics:

* Fixed number of
arrival rate

* Focus on request
volume

» Simulates traffic

50 req/s

v

v

Virtual User

ACCOUNT
SERVICE

constant-arrival-
rate,
ramping-arrival-
rate

Open Workload
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SCENARIO CONFIGURATION A1 simutates

Stress Test - Closed Worklod

Scenario

. Configuration
Alternatives: constant-vus 9

el

e

Load Test Specifications

b
b

|

Slowly ramps down user at the end of
the test.

Time to wait for open requests at the
end of the test
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SCENARIO CONFIGURATION A1 simutates

Breakpoint Test - Open Wo

Scenario
Configuration

Open Workload

el

e

preAllocatedVUs

Slowly ramps up arrival rate
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SCENARIO CONFIGURATION ] [ simutates
Thresholds Scenario

Configuration

Dr. Markus Frank --- Schneller als das Bottleneck




SCENARIO CONFIGURATION ] [ simutates
Custom Checks Scenario

. Configuration
Checks do not fail tests by default
Definition of custom check:

check(response, {

b;

Dr. Markus Frank --- Schneller als das Bottleneck



SCENARIO CONFIGURATION U] [ st
Custom Checks Scenario

. Configuration
Checks do not fail tests by default

Definition of custom check:

check(response, {

r.

o
Thresholds can be groupd by tags

Dr. Markus Frank --- Schneller als das Bottleneck



SCENARIO CONFIGURATION

Distribution

Dr. Markus Frank --- Schneller als das Bottleneck

Only available in K6 Cloud

I
- /’N Simulates

Scenario
Configuration




COMPONENTS OF LOAD TESTING

K6.io Framework

User Scenario

Simulates l

Scenario
Configuration Generates

Load Driver

Report

Generated

ONLINE
LIERARY
SYSTEM

B
Ul AGGREGATOR
SERVICE
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' External Systems |

>

Passed on Load

¥

External Systems




LIVE DEMO

S

[\

/]



LIVE DEMO

S

End

[\

/]



GOOD TO KNOW

Twelve takeaways to remember

4.
5.

Keep test simple

1. VUs are not real users
2. Usesleep() wisely to simulate think times

Do not mistake for functional tests

Use multiple scenarios for different user
journeys

Remember 3rd-party service impact
Use realistic environments

Dr. Markus Frank --- Schneller als das Bottleneck

There are no guarantees ...

Ramp-Up matters
Test data creation can be tricky
K6 Browers is available for End2End tests

© o N o

K6 Browers Plugin can >record< scenarios
10. Yes, you can also write TypeScript (via esbuild)

11. Limited npm support (no Node.js core
modules).

12. Rememberto use setup() or teardown()




LESSONS LEARNED | UC4 it should alway;work

W|thout errors :

90% of all requests need to have ‘ .-
an average response time below
500 ms -

Not more than 5% of requests
are allowed to fail
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UC4 It should always Work
W|thout errors '

¥ -.

LESSONS LEARNED

90% of all requests need to have
- an average response time below

500 ms #
6am /

~ Not more than 5% of requests 8pm
: are allowed to fail

User Scenario

Simulates l

T — Generated
= o
Vaki Simulates i 1

Scenario Load Driver
Configuration  Generates
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