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Do We Need Load Testing in Continuous
SOftwa re E ng i neeri ng ? “Load testing is the process

of assessing the behavior
of a system under load in

order to detect load-related
problems.”

Jiang et al., 2015
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2o We Need Load Testing in Continuous
Software Engineering!

“Load testing is the process
of assessing the behavior
of a system under load in

order to detect load-related
problems.”

Jiang et al., 2015

WEB \ TECH \ AMAZON

Amazon's website crashed as soon as Prime Day
began

By Nick Statt | @nickstatt | Jul 16, 2018, 3:16pm EDT

f v @ SHARE

https://www.theverge.com/2018/7/16/17577654/amazon-prime-day-website-down-deals-service-disruption
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DevOps Brings Opportunities

build N> release
< plan <
DevOps team
WESSBAS
(Vogele et al., 2018)
4
Schulz et al., Representative Monitored

LTB@ICPE 2018
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...and Challenges

automated pipeline

| ',
‘ I Production

-I multiple parallel pipelines System

DevOps team

WESSBAS
(Vogele et al., 2018) .
long-running varlﬁlus d
tests - workloa
77 scenarios
Representative Monitored
Schulz et al., Load Test Request logs

LTB@ICPE 2018
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Idea: Tailored Representative Load Testing
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“Test services carts and payment

with the spike workload of next Prime Day"”

Monitored
Request logs

Schulz et al.,,
ICPE 2019
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Idea: Tailored Representative Load Testing

Prime Day
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Idea: Tailored Representative Load Testing
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Idea: Tailored Representative Load Testing

payment

carts

Schulz et al,,
MASCOTS 2019
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Idea: Tailored Representative Load Testing
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Idea: Tailored Representative Load Testing

g

e

Workload
Model

Repository

N~

() ———— (D

Context-tailoring

autom
extrae

Service-tailoring

Tailored
Load Test

(X)) NOVATEC



State of the Art Lacks in Automation

T est Data Generation Load test

. Barros et al., 2007

. Farahbod et al., 2014 ~/, ’ host name: ...
N | | port number-

( Extraction of) Workload Models
Menasceé et al., 1999

Krishnamurthy et al., 2006
Vogele et al., 2018 number of ysers:

Request logs Continuous Validation
Syer et al., 2017

login data: ...
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Reducing the Manual Parameterization Effort

¥lgeH T
/ Meter"

474 OPENAPI Parameterization
“““““““““ (IDPA)
. Offline ) BenchFlow
(Ferme et al., 2018)

4
Request logs —

= | Schulz et al,,
.| STVR Journal 2019
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Input Data and Properties Annotation

Request Model
(Markov Chain)

purchase
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Input Data and Properties Annotation

Request Model Application Model
(Markov Chain) (YAML)

endpoints:

(. I<http> h

domain: my-shop.com
path: /

(- I<http> )
domain: my-shop.com
path: /login_post.htm
parameters:

-
- &login_csrfToken
name: csrfToken

purchase parameter-type: FORM

- &login_username
name: username
parameter-type: FORM )
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Input Data and Properties Annotation

Request Model Application Model Annotation Model
(Markov Chain) (YAML) (YAML)
endpoints: overrides:
(. I<http> h - HttpEndpoint.domain: test.comj
domain: my-shop.com
9 path: / J
(- I<http> )
domain: my-shop.com

path: /login_post.htm
parameters:

-
- &login_csrfToken
name: csrfToken

purchase parameter-type: FORM

- &login_username
name: username
parameter-type: FORM )
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Input Data and Properties Annotation

Request Model
(Markov Chain)

purchase

17

Application Model
(YAML)

endpoints:

(. I<http>

domain:

L path: /

my-shop.com

\

(- I<http>
domain:

my-shop.com

path: /login_post.htm
parameters:

name:

name:

(. &login_csrfToken

csrfToken

parameter-type: FORM |

parameter-annotations:
- parameter: login csrfToken
\ input: *Input csrfToken

- &login_username

username

parameter-type: FORM

23

Annotation Model
(YAML)

inputs:

- I<extracted>
&Input _csrfToken
extractions:
- from: home
pattern: “csrfToken”: “(.*)”

- parameter: login username
input:
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Evaluation in 4 Studies

A

Representativeness:
» Broadleaf Heat Clinic
+ Sonatype Nexus

Expressiveness:
* Industrial Case Study

Effort:
« Estimation Models

>

Schulz et al., Replication Package:
STVR Journal 2019 https://doi.org/10.5281/zenodo.3333366
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https://doi.org/10.5281/zenodo.3333366

Measuring Representativeness

Sonatype Nexus

Reference Load Test System
Under Test

IDPA Parameterized Load Test

[/ [/
Request logs
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Measuring Representativeness

Reference Load Test System
Under Test

IDPA Parameterized Load Test

Broadleaf Heat Clinic W 77 77
WESSBAS
(Végele et al., 2018) Request logs
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Representativeness is High for Session-
dominated Workload Models

number of requests per
endpoint
and
response code

Nexus

cumulative distance
2- to reference workload

>p

- baseline mean %
3 x standard deviation

0- N\
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minute
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Representativeness is High for Session-
dominated Workload Models

Nexus Heat Clinic
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Representativeness is High for Session-
dominated Workload Models

Nexus home endpoint Heat Clinic
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Automated Parameterization Enables
Automated Load Test Tailoring

g Q
<—/—
’ = > : —
ICPE 2019 MASCOTS 2019 STVR Journal 2019

Context-tailoring Service-tailoring Parameterization

() — (D

Tailored
Load Test
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