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What's the Performance
o Overhead?

Answering the Biggest Question in Tracing

Gabriela Soria

Former Outreachy intern for CNCF
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+About me - Outreachy

Europe 2019

Outreachy provides three-month
paid internships to work in Free : ‘ A
and Open Source Software (FOSS) 4 I BN }
for under-represented people. : A
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OPENTRACING .o =% @gabrielasoriag
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* Introduction
* Benchmark tests
 Scope and considerations
* JMH Benchmark application example
* Results
* Conclusions
* Next steps
* Lessons learned

@gabrielasoriag
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A monolithic application puts all its A microservices architecture puts ’
functionality into a single process... each element of functionality into a
separate service...
2
... and scales by replicating the ... and scales by distributing these services
monolith on multiple servers across servers, replicating as needed.
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Source: https://martinfowler.com/articles/microservices.html 5 5




Distributed tracing - Opentracing < K
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OpenTracing is working

towards creating more

standardized APIs and
instrumentation for
distributed tracing.

Distributed tracing profiles
and monitor applications,
especially those built using
a microservices
architecture.

/

@gabrielasoriag
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Jaeger Ul

v frontend: HTTP GET /dispatch 8

Trace Start: July 20, 2018 2:48 PM  Duration: 732.11ms  Services: 6 Depth: 5 Total Spans: 51
oms 183.03ms 366.06ms 549.08ms 732.11ms

View Options v

Service & Operation Oms 183.03ms 366.06ms 549.08ms 732.11ms

v I frontend HTTP GET /dispatch

v | frontend HTTP GET: /customer 305.89ms

v | frontend HTTP GET 305.88ms

v | customer HTTP GET /customer 304.46ms

| mysql savseecT 304ms

« | frontend oriver:findnearest 211.15ms
v | driver Driver:findNearest 210.78ms
| redis FindDriveriDs @S 18.23ms
| @ redis cetoriver EE— 32ms
| redis Getdriver & 8.17ms
| redis cetoriver 12.34ms @D
| redis cetoriver 6.24ms @
| redis Getdriver 6.96ms @
| @ redis GetDriver 28.81ms CEEEEED
| redis Getbriver 8.77ms @B

| redis Getoriver 8.12ms @

| redis cetoriver 10.49ms @

| redis Getoriver 12.4ms = :
| @ redis GetDriver 31.63ms CEEEEED _( b
==
| redis Getbriver 14.02ms G -
| redis cetoriver 11.72ms @
v | frontend HTTP GET: /route 52.92ms S
v | frontend HTTP GET 52.89ms D
| route HrTP GET /route 52.08ms CENEE—
« | frontend HTTP GET: /route 43.45ms CEEEEND
v | frontend HTTP GET 43.44ms CEEEEENS
| route HTTP GET /route 42.48ms CEEE—
v | frontend HTTP GET: /route 64.18ms CEEEEE
v | frontend HTTP GET 64.15ms CEEEE—
| route HTTP GET route 63.48ms CENEEE—
v | frontend HrTe GET /route 63.67ms CEEEEE——

v | frontend HTTP GET 63.65ms

R P o S— : @gabrielasoriag
Source: https://www.jaegertracing.io/docs/1.11/




cope and considerations @ K
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 We used Java Microbenchmark Harness (JMH)
* We used JMH Visualizer to present the results
 Tested Opentracing Java API only

e We tried to avoid network calls (in the scenarios
that was possible)

@gabrielasoriag
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 Create a JMH application:

mvn archetype:generate \
-DinteractiveMode=false \
-DarchetypeGroupId=org.openjdk.jmh \
-DarchetypeArtifactId=jmh-java-benchmark-
archetype \

-DgroupId=org.sample \
-DartifactId=jmh-examples \

-Dversion=1.0

@gabrielasoriag
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“JMH Benchmark Application Example N

public class BenchmarkPetclinicSampleTime extends BenchmarkPetclinicBase {

@Benchmark

@BenchmarkMode(Mode.SampleTime)

public Owner nolnstrumentation(StateVariablesNolnstrumentation state) {
return findPetOwnerByld(state);

}

@Benchmark

@BenchmarkMode(Mode.SampleTime)

public Owner noopTracer(StateVariablesNoopTracer state) {
return findPetOwnerByld(state);

}

@Benchmark

@BenchmarkMode(Mode.SampleTime)

public Owner jaegerTracer(StateVariablesJaeger state) {
return findPetOwnerByld(state);

} @gabrielasoriag
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public class BenchmarkPetclinicBase {

public Owner findPetOwnerByld(StateVariables state) {
return state.petcontroller.findOwner(1);

}

@State(Scope.Benchmark)

public static class StateVariables {
public PetController petcontroller;
public ConfigurableApplicationContext c;

@TearDown(Level.lteration)
public void shutdownContext() {
c.close();

}

public void initApplication() {
c = SpringApplication.run(PetClinicApplication.class);
petcontroller = c.getBean(PetController.class);

} } @gabrielasoriag



JMH Benchmark Application Example ¢ O
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public static class StateVariablesNolnstrumentation extends StateVariables {
@Setup(Level.lteration)
public void doSetup() {
System.setProperty("tracerresolver.disabled", Boolean.TRUE.toString());
initApplication();
}
}

public static class StateVariablesJaeger extends StateVariables {
@Setup(Level.lteration)
public void doSetup() {

System.setProperty(AbstractEnvironment.ACTIVE_PROFILES PROPERTY_NAMIE,
Tracerimplementation.JAEGERTRACER);
initApplication();
}
}

@gabrielasoriag
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e Run the tests:

mvn clean install
java -jar target/benchmarks.jar

v opentracing-benchmark-spring-cloud Yesterday at 01:45
> .idea Today at 00:15
P results-md Yesterday at 02:55
¥ README.md Yesterday at 01:45
> results-imgs Yesterday at 01:39
v results Yesterday at 01:31
1 jmh-2019-05-03-00-08-35.json May 3, 2019 at 09:25
1 jmh-2019-05-03-01-05-59.json May 3, 2019 at 09:25
1 jmh-2019-05-03-00-37-27.json May 3, 2019 at 09:25

@gabrielasoriag



MH Benchmark Application Example @ _E
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* Visualize the results
http://imh.morethan.io/

Dropzone

Drop your JMH JSON report file(s) here!

o

"JMH is a Java harness for building, running, and analysing nano/micro/milli/macro benchmarks written in Java and other languages targetting

the JVUM." @gabrielasoriag
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BenchmarkStringConcatenationThroughput @&
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@gabrielasoriag
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@gabrielasoriag
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BenchmarkBillingThroughput @l
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BenchmarkPetclinicSampleTime &l
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@gabrielasoriag
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BenchmarkPetclinicThroughput @]
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BenchmarkCourseManagementSampleTime @]
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BenchmarkCourseManagementThroughput ||
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BenchmarkSimpleServletSampleTime l@ | e
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BenchmarkCourseManagementThroughput ||
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In simple java scenarios the throughput decreases ~90%
and the sample time increases ~440%

In scenarios that include calls through the framework
(spring boot, spring cloud, JDBC), on average, the
throughput decreases 12% and the sample time
increases 14%.

In the scenarios with client calls through HTTP (Servlet
Filter, JAX-RS), the metrics show no evidence of
overhead, as the deltas of throughput and sample time
are not representative. @gabrielasoriag
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* Benchmark tests for Jaeger in different
scenarios:

e gRPCvs. Thrift
 Agent (UDP) vs. Collector (gRPC)
* Different backend config

 Re-run the tests after merging OpenTracing
and OpenCensus

@gabrielasoriag
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 Performance tests are tricky, the constant review of
the code helps to improve the tests.

* You should ask yourself constantly if the benchmark
test is measuring what you really want to measure.

e JMH
* The method of the tests should return a value.
* The garbage collector influences the results.
 JMH performs dead code elimination (NoopTracer)

@gabrielasoriag



- 8 O

eep in touch :)

KubeCon CloudNativeCon

Q @gabrielasoriag E :Iil'-'::LE
I. [ |

Opentracing Java Benchmarks
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