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Load testing introduction
Why?

Ensure application/service SLA
Find bottlenecks, limits
Estimate system sizing

What?

Simulate users/clients concurrently querying the system
Realistic/peak/stress workload
Measure response times

How?
Tools : JMeter, Gatling




Load testing Neo4j

JMeter

’ App Neo4j

Gatling

Testing scope
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Direct database testing < our focus
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Direct protocol bolt://host:7687
Routing protocol neo4j://cluster:7687 @neoy]
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JMeter versions

JMeter 5.2+ comes with Bolt support out of the box.

Upcoming version

4.x multi-database
Cluster access mode

ETAT VEE + -4

v A TestPlan

\{ Bolt Connection Configuration
S m Thread Group
#° Bolt Request

Test Plan
Name: Test Plan

Comments:

User Defined Variables

Add from Clipboard

Run Thread Groups consecutively (i.e. one at a time)

v| Run tearDown Thread Groups after shutdown of main threads

Functional Test Mode (i.e. save Response Data and Sampler Data)

Selecting Functional Test Mode may adversely affect performance.

Add directory or jar to classpath Browse... Delete Clear

Library

neoqj



Config Element

Name : “Bolt Connection Configuration”

Add it to the Test Plan.

Add Threads (Users)

Paste /" Config Element
Open... Listener
Merge Timer
Save Selection As...
Pre Processors

Save Node As Image
Post Processors

Save Screen As Image :
Assertions

>
Disable Test Fragment

Toaale Non-Test Elements »

...user, password.

Fill in URL (using neo4j:// scheme for a cluster),

CSV Data Set Config

HTTP Header Manager

HTTP Cookie Manager

HTTP Cache Manager

HTTP Request Defaults

Bolt Connection Configuration
Counter

DNS Cache Manager

FTP Request Defaults

Bolt Connection Configuration

Name: Bolt Connection Configuration

Comments:

Bolt Configuration

Bolt URI:

Username:

Password:

Connection Pool Max Size:

bolt://localhost: 7687

neo4j
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Sampler

Name : “Bolt Request”

Bolt Request

Name: Bolt Request

Add it to a Thread group.

Add Sampler Flow Control Action

Add Think Times to children Logic Controller TP AET S
Start Debug Sampler

Pre Processors JSR223 Sampler

Cypher Statement:
IATCH (n:Node)-[:HAS]->(:ParentNode)
2 WHERE n.name = $

StELnDpauses Post Processors
Validate AJP/1.3 Sampler

Assertions

Cut Access Log Sampler
Timer BeanShell Sampler

Copy
Paste Test Fragment Bolt Request
FTP Request

GraphQL HTTP Request
JDBC Request

Duplicate Config Element

o : Params:
Listener 1 {"param":"someValue"}

Fill in cypher query,
params
database (for 4.0+ instances),
access mode (for proper cluster routing). [

Access Mode: | WRITE
Database: | Undefined

Transaction timeout: | 60




View Results Tree

View Results Tree

Name: View Results Tree

Comments:
Write results to file / Read from file

Filename Browse... Log/Display Only: Errors Successes | Configure
Case sensitive Regular exp. Search

: Sampler result Request Response data

Bolt Request Response Body Response headers
Bolt Request

Case sensitive Regular exp.
Bolt Request

Bolt Request

¢
/
L/
S
~
S

Summary:

Constraints Added: 0
Bolt Request Constraints Removed: 0
Bolt Request Contains Updates: false
Indexes Added: 0
Indexes Removed: 0
Bolt Request Labels Added: 0

Bolt Request Labels Removed: 0
Nodes Created: 0
Nodes Deleted: 0
Relationships Created: 0
Bolt Request Relationships Deleted: 0

Bolt Request

Bolt Request

Bolt Request
Bolt Request

Bolt Request
Records:

Bolt Request Record<{n.uuid: "f28fdd94-933d-40da-a29f-5bd1c08d7ae6"}>

Bolt Request Record<{n.uuid: "64908a40-be7a-4292-88e2-657d997c9392"}>
Record<{n.uuid: "13822b79-c66f-4024-83c8-9023d4934873"}>
Record<{n.uuid: "d1224305-1866-4992-9786-83def11eec80"}>
Bolt Request Record<{n.uuid: "c3888973-43b8-45df-8d48-581d550c6d19"}>

Bolt Request
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Gatling
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Gatling intro

Tests as code (in scala)
« Using Gatling DSL

Simulation

« protocol config
e scenario

« setup

Drop scala file in

$GATLING_HOME/user-files/simulations

class HttpApiSim extends Simulation {

//protocol

val httpProtocol =http
.baseUrl (
.acceptHeader (
.basicAuth (

//scenario
val payload =

val testScenario = scenario (
.repeat (10) {
exec (
http ( )
.post (

)

.body (StringBody (payload) )

.asdson

.check (status.is (200))

)
.pause (0 milliseconds,
}

//simulation setup
setUp (

testScenario.inject (rampUsers (10) during (10 seconds)))
.protocols (httpProtocol)

1 milliseconds)




Gatling run simulation

> ./gatling.sh
GATLING HOME is set to /.../gatling-charts-highcharts-bundle-3.3.1
Choose a simulation number:

[0] HttpApiSim

[1] computerdatabase.BasicSimulation

(0]
Select run description (optional)

Simulation HttpApiSim started...

Simulation HttpApiSim completed in 9 seconds
Parsing log file(s)...

Parsing log file(s) done

Generating reports...

—---- Global Information
> request count

> min response time

> max response time

> mean requests/sec

—--—-- Response Time Distribution
> t < 800 ms

> 800 ms < t < 1200 ms

>t > 1200 ms

Reports generated in Os.

Please open the following file:
/.../gatling-charts-highcharts-bundle-3.5.0/results/httpapisim-20210107121216192/index.html
>




Gatling reports

o
@ GQTI lnG Active Users along the Simulation I CreatelNodes

~— Active Users
Get more features with Gatling FrontLine httpapisim zoom [I[ION[RTAT]

Dev$

2021-01-07 12:12:16 +00:00, duration : 11 seconds o
2
B
Global Information =
Ea
Cr=Ts Z
£
5
125 “ o
12.1'2.19 12:1‘2.20 12.1]2.21 12:]'2:22 12.1‘2.23 12.1'2.24 12.1‘2.25 12.1‘2.26 12.1'2:27 12.1‘2.28
100
P :
g «
g 7
o«
E Response Time Distribution
£ 50 125 MoKk KO
2
25 100
2
3
E
T e g
t< 800 ms 800 ms <t < t> 1200 ms failed S
1200 ms 3
t 50
g
&
) STATISTICS Expand all groups | Collapse all groups e
Q) Executions © Response Time (ms)
REques sl % ; 50th | 75th | 95th | 99th Std 0
OK# | KO | o, | Gntiss | Mins =0 || =0l e || & Max ¢ | Mean ¢ 20 709 1307 2085 2778

Global Information 100 0% 10 2480 3445 84 443
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gatling-bolt plugin

https://github.com/sarmbruster/gatling-bolt (PoC)
Compatible with Gatling 3.3.

Compile. Put gatling-bolt.jar in $GATLING_HOME/lib/

import org.neodj.driver.GraphDatabase.driver

import org.neo4j.gatling.bolt.Predef.

import org.neo4j.gatling.bolt.builder.SessionHelper.
import org.neo4j.driver.{AccessMode, AuthTokens}

class BoltSim extends Simulation {
//protocol
val boltProtocol = (driver (
AuthTokens.basic (

//scenario
val testScenario = scenario (
.repeat (10) {
exec ( (
.pause (0 milliseconds, 1 milliseconds)
}
//simulation setup
setUp (testScenario.inject (rampUsers (10) during (10.seconds)))
.protocols (boltProtocol)



https://github.com/sarmbruster/gatling-bolt
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Gatling-bolt DSL

Protocol :
bolt (driver)

Actions :
cypher (query string, params map, db)
transaction (
cypher(...),
cypher(...),

)

session (accessMode,
transaction(...) // or cypher(...)

neoqj




JMeter vs Gatling, for BOLT

/ JMeter’

=~=Works out of the box
=~Ul-based, simple to set up

==| jttle control on Driver params &
Sessions/Transactions
Basic auth only. No SSL.

No bookmarks, no multi-statements.

o= Gatline

=~ Code-based => powerful, flexible

Complete control on Driver params

=~ Nice reports

==requires some skills in Scala &
the Gatling DSL
==|imited DSL coverage for now

No assertions, no bookmarks

neoqj




Best practices (client side)

Driver connection pool
Default size = 100 — bottleneck for high concurrency tests? | NS tEE—_—G—

v ﬁ} Warmup connection pool

Connection establishment is on-demand & expensive!! [ i

a Wait a sec for warmup requests to complete

54 'E} Load test on warm connection pool

— Warm up the pool

#" Bolt Request

af Aggregate Report

Other considerations
cluster? — use neod4j://... and the correct READ/WRITE AccessMode
— use cypher parameters (to benefit from the query plan cache)
— consuming results causes slow down
— https://jmeter.apache.org/usermanual/best-practices.html (®neoy]



Best practices (server side)

Server side

— Make sure caches are warm : page cache, query plan cache.

Ex : run the test once for warm up, then measure the second run.

— query.log, metrics, Fabric routing, RBAC each have a (small) cost
dbms.logs.query.enabled=0FF
metrics.csv.enabled=false
fabric.enabled by default=false

dbms.security.auth enabled=false

neoqj




