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Motivation

The amount of open source APM tools has grown dramatically in the last four years:
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Motivation

Complexity increase in modern Growing importance of IT for more
software systems business models
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Services might need to interact with each Downtimes or bad software performance
other in ways that might not be obvious at  have a direct impact on revenue.
the time of development or deployment.
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Development of tracing standards

{ OPENTRACING

OpenCensus

OpenTelemetry ‘%
¢

Which allow to easily exchange the
tracing tool in use. Furthermore, they
reduce the effort for each vendor.




Context

Anatomy of an APM Solution
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Context

Code and Effort distribution of an APM Solution

Agents
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Context

Scope of many open source APM solutions
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Context

RESEARCH » PUBLICATIONS »

Dapper, a Large-Scale
Distributed Systems Tracing
Infrastructure

i Download ‘ﬂ Search |—D Copy Bibtex

« Some tools build upon the same concepts or even fork each other:
» https://research.google.com/pubs/pub36356.html

« Basis for: Pinpoint, Jaeger and Zipkin
« Zipkin is again the basis for Jaeger
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https://research.google.com/pubs/pub36356.html

Context

But how do these open source APM tools compare?

« Age

* Popularity

« Supported Technologies
« Standards Support

* Not in presentation (will be covered in later blog articles):
« Setup — Effort
* Integration Capabilities with other tools
» License

What are reasons for a closed source alternative?
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A brief timeline of tool availability (since 2014)

Skywalking '

GID INSPECTIT

pINPOINT | @

OpenCensus

4L & OPENTRACING

ZIPKIN
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A ranking of GitHub stars

GitHub Stars (April 10th, 2019)
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A ranking of GitHub contributes

GitHub Contributors (April 10th, 2019)
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Google Trends Analysis

@ Zipkin ® AppDash @ Stagemonitor ® InspectIT ® Apache Skywalking
Search term Search term Search term Search term Search term
Worldwide ¥ 4/1/14-10/4/19 ~ All categories ¥ Web Search ¥
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Open Source “Standards”

&
: IR L

OpenTelemetry

OpenCensus

Preparation Work Begins Ready Sunset
Apr 24 May 8 Jule Sep 6 Nov 6

. Prepare > ‘ .

https://medium.com/opentracing/a-roadmap-to-convergence-b074e5815289
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Open Source “Standards”

Scope of OpenTracing vs. OpenCensus (Simplified)

OpenTracing wants to become something like a standard tracing APl/library (such as SLF4J
for logging in Java) which is already build in in most frameworks or platforms you use (e.g.,
Spring/Hibernate/WildFly in Java) and allows to plug in multiple APM solutions at runtime.

Open

: Collector
Tracing

Server —> Ul

Open
Census

OpenCensus packages all aspects of data collection and distribution
and automatically publishes the traces to known endpoints
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Open Source “Standards” - OpenTracing

TRACE

SPANS
Source: https://www.jaeqgertracing.io/docs/architecture/
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https://www.jaegertracing.io/docs/architecture/

Open Source “Standards” - OpenTracing

Causal relationships between Spans in a single Trace

[Span A] <«««(the root span)

Temporal relationships between Spans in a single Trace

T ______ T T == | ======= |-- = || | | e [ [-> time
[span B] [Span C] «ce(Span C is a "ChildOF" SPAN A)  [goar Aveenrvnenrmnnnesnsennasennaeeeeeeaeeeeennnss, ]
| | R ]
[Span D] T + [SPAN Devvvverrrmnnnseannnnee et eaaaaneeannns ]
| | [SPan Cevevrerncernreaneeenntenneeeantonnaennns ]
[Span E] [Span F] >>> [Span G] >>> [Span H] [Span E++v+v:- ] [Span F--] [Span G--] [Span H--]
T
T
T

(Span G "FollowsFrom Span F)

Source: https://qithub.com/opentracing/specification/blob/master/specification.md
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https://github.com/opentracing/specification/blob/master/specification.md

Open Source “Standards” - OpenTracing

import io.jaegertracing.Configuration;
import io.opentracing.Span;

import io.opentracing.util.GlobalTracer; You Only need to do
this once

Tracer configuration loaded from environment
properties, but can be customized programmatically

try (Scope scope = tracer.buildSpan("parentSpan").startActive(true)) {
try (Scope innerScope = tracer.buildSpan("childSpan").startActive(true)) {
// "child" is automatically a child of "parent".

}
} For each individual

Span

Source:
https://github.com/jaegertracing/jaeger-client-java/blob/master/jaeger-core/README.md
https://opentracing.io/quides/javal
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https://github.com/jaegertracing/jaeger-client-java/blob/master/jaeger-core/README.md
https://opentracing.io/guides/java/

Open Source “Standards” - OpenCensus

Languages
LANGUAGE STATS TRACING

C# Supported Supported

C++ Supported Supported

Erlang/Elixir Supported Supported

Go Supported Supported Source:

https://opencensus.io/roadmap/index.html

Java (JVM, OpenlDK, Supported Supported

« I 4

Node,js Supported Supported

PHP Planned Supported

Python Supported Supported

Ruby Planned Supported
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https://opencensus.io/roadmap/index.html

Open Source “Standards” - OpenCensus

Exporters
Backend supports Tracing
Backend supports Stats

BACKEND (=] C++ ERLANG GO JAVA NODE.JS PHP PYTHON RUBY

AWS X-Ray - - - - - - -

Azure Monitor - — — — _
Datadog - -

SO0
|
|
|
|

. Source:
Hasticsearch | - - - - - https://opencensus.io/roadmap/index.html
Honeycomb - - - - - - - -
Instana - - - - - - -

Jaeger - - -
Prometheus

SignalFX - - - -

Stackdriver

= E 3 ED D

=3 ED
|

=3
|

Zipkin
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https://opencensus.io/roadmap/index.html

Open Source “Standards” - OpenCensus

« zPages: in process web pages, € o

displaying collected data from TraceZ Summary
process = n [51 [>|SI lﬂun] I>1I [s1m=] |>10ms] [;;] [;15] l=|ns|
* No backend necessary. = e

« Useful for debugging.

* Available for Go, Java and
Node.js. et

@ OpenCensus

RPC Stats
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https://opencensus.io/zpages/#zpages

Open Source “Standards” - OpenCensus

import io.opencensus.common.Scop | d d
import io.opencensus.exporter.trace.zipkin.ZipkinTraceExporter; You on y nee to do

import io.opencensus.trace.Tracer; this once

ZipkinTraceExporter.createAndRegister("http://127.0.0.1:9411/apf/v2/spans“, "my-service");
Tracer tracer = Tracing.getTracer(); // Global singleton Tracer object

try (Scope scope = tracer.spanBuilder("main").startScopedSpan()) {
System.out.println("About to do some busy work...");
for (int i = 0; i < 10; i++) {
doWork(i);

} For each individual
span

}

public void doWork(int i) {
// Starts another span, which will be a child span if another span is already active
try (Scope scope = tracer.spanBuilder("main").startScopedSpan()) {
// work

}
} Source: https://lopencensus.io/quickstart/javaltracing/
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https://opencensus.io/quickstart/java/tracing/

ZIPKIN (zipkin.io)

Duration: Services: @)  Depth: @)  Total Spans: €2) [ JSON }

Expand All  Collapse All [ Filter Service Se... v ]

m flask-server x10 | missing-service-name x2 | tchannel-server x2 | tornado-server x11

Services 41.864ms 83.729ms 125.593ms 167.458ms 209.323ms
-181.126ms : client-calls-server-via-get
-180.527ms : get

B client

B flask-server
B flask-server 605y : mysqldb:connect
54.152ms : mysqldb:select

B flask-server . . 394y : mysgldb:connect

B flask-server

B flask-server . . 46y : mysqldb:begin_transaction
B flask-server . . 40.910ms : mysgldb:select

B flask-server . . . 1.000ms : mysgldb:commit

B tornado-server . . . . 41.194ms : get

B tornado-server

Bl tornado-server call-downstream

B tornado-server : get

tornado-server . . . . 105y : tornado-x2

Bl tornado-server : call-downstream

B tornado-server

M tornado-server . . . . (-: call_in_request_context

tchannel-server - . . . 9.712ms.: endpoint

Source: https://zipkin.io/public/img/web-screenshot.pnqg
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https://zipkin.io/public/img/web-screenshot.png

ZIPKIN (zipkin.io)

Instrumented client

Supported Languages: {Reporter) _
C#, Go, Java, JavaScript, Ruby, / l
Scala, PHP Non-instrumented server '"W‘ia‘ggg‘éf}e”e’ :
Supported Languages ! !
. ; . Transport ul

(Community Contributions): : T :
C, C++, Elixir, Python, Scala, PHP e !

E Storage E

y
Database

Source: https://zipkin.io/pages/architecture.html
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https://zipkin.io/pages/architecture.html

Jaeger (Jaegertracing.io

Search S About Jaeger

v frontend: HTTP GET /dispatch % View Gptions

Trace Start: May 7, 2018 9:58 PM  Duration: 5956.97ms  Services: 6 Depth: & Total Spans: 50
oms 148.00ms 297.09ms 446.98ms 505.07ms

Service & Operation 0ms 148.99ms 297.99ms 446.98ms 595.97ms

~ | frontend 7P GET rispatch

« | frontend HTTP GET cusiomer 277.18m5s
v I frontend HTTP GET | 2771 7ms
v | customer HTTP GET Jcustomer S, 27C.47ms
mysql sQL SELECT 275.02ms

SQL SELECT Service: mysql  Duration: 275.02ms ~ Start Time: 1.93ms

> Tags: spankind-client peerservice -mysql = sql.query - SELECT * FROM customer WHERE customer_id=123  request - 4436-6
> Process: hostname - c596d4e68859 ip - 172.17.0.3 jaegerversion - Go-2.12.0
> Logs (1)
1bf51259d354e519

~ | frontend Drver- findiiearest 170.58ms

~ | driver Driver-findNearest 169.76ms
| redis FinabriveriDs 20 72ms
redis GetDriver

redis GetDriver

@ redis GetDrivel

@

I

|

I

| redis GetDriver 9.06ms @D

| redis GetDriver 11.13ms G

| redis GetDriver 59ms @
| redis cemnver 5.42ms @

| @ redis cemver 22 46ms CEEEEED
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Jaeger (Jjaegertracing.io)

_ OPENTRACING|

JAEGER L A nede (.D

OPENTRACING

____________________________________

Host or Container

Application

P
1 Trace

. Reporting
1

1

Thrift over
TChannel

Trace Reporting
Thrift over UDP !

Y Control Flow

SBETKE

Source: https://lwww.jaegertracing.io/docs/architecture/
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https://www.jaegertracing.io/docs/architecture/

PINPOINT (http://naver.github.io/pinpoint/)

PINPOINT % BACKEND-API _ 20m | 1h 12h |14 | 24 I Cupdate 105~
GoJs evaluation
(6] 1998-2015 Northwoods Sofnare Enter node name n- m 2015-11-23 16:38:15 ~ 2015-11-23 16:43:15 (2] 4 FRONT-WEB
Not for distribution or production use:
nwoods com
-] [ success-s49 (A Failed 147 @
N :
[] (ms) 3
MEMCACHED 7500
+
search.naver.com 156 2500
section.blog naver.com 136 P . .. © Al
468 o o T ot 5
A 4 T T 7 7 = i
- 12 123 17 133 [ asazed e
1063 pinpaint 16:3815 163930 164045 16:42.00 4315
87 Response Summary e
1k 890
y amCharts
— 1,048 7
USER FRONT-WEB BACKEND-API s00
79 154
R 9 4 9 L B
Mysal 1s 3s Ss Slow Error
76 9
MysQL
\ ¥sQ Load )
99 @15 @35 OS5 ®Slow ®Error
i 300
%‘ s chart by amCharts
23
BACKEND-WEB 228 - 3]
USER
ARCUS
1131ddbB5e9b431c8c0e5e50a4315¢27
125 1123 1123 1123 1123 1123
FRONT-WEB (4) Fr — Fr /A2 FrentwAs3 r asd 16:38 16:39 16:40 16:41 16:42 16:43
10
Sow 0 i
B s
3s 0
0 - 110

Source: http://naver.github.io/pinpoint/overview.html
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http://naver.github.io/pinpoint/overview.html

PINPOINT (http://naver.github.io/pinpoint/)

PINPOIN

# | Start Time | Path ‘ Res.(ms) 4 | Exception ‘ Agent ‘ Client IP Transaction
46 11/23 15340103 455 /backendapi.pinpoint B 154 » Apinas1 10.101.55.177 FrontuASZ~1947735075405°686534 -
s | 11/23 16:42:35 868 /backendapi.pinpoint 1 5 Apikias 16.101.55.177 FrORtUAS371436197325899" 6583581 u
7| 11/23 16:42:42 193 /backendapi.pinpoint 1 Apikas1 10.101.52.71 FrONtiASE©1445197325899" 6583558
36 | 11/23 1641501 641 /backendapi.pinpoint B 13 Apinas1 10.101.55.,177 FrontiAS3© 1445197325599 5583453
43 | 11/23 16139149 171 /packendapi.pinpoint B 12 Apinasy 10.101.55.,177 FRONtiASL"1447735076452°175174

Call Tree Server Map Timeline Mixed View Self >= 1000 m (=] (=3

Method Argument StartTime | Gap(ms) | Exec(ms) |Exec(%) Self(ms) | Class APL Agent Application
Bl £ Toncat serviet Frocess /netspider. pinpoint 16:90:02 501 ° 505 e— ° ToncaT Frontuasz FRONT-HEE
© REMOTE_ADDRESS 127.0.0.1
Bl invoke(Request request, Response response) 16:90:02 501 ° ses e st TONCAT_METHOD * Frontwas2 FRONT-HEE
B request, Http res 16140102 801 ) o5 B et seRING Frontras2 FRONT-HEE
B demo1() 1 501 e— 598 Democontroller  SPRINGBEAN  Frontwasz FRONT-HEE
e quest request, rese 16140102 802 e 2 18 ClosesbleHttpClie.. HITP CLIENT 4  FrontHas2 FRONT-HEE
open(HttpRoute route, HttpContext context, HEtpPal section.blog.naver.com 16:40:02 502 ° 2. 2 ApstractrooledCon.. HTTP_CLIENT 4 FrontHAsz FRONT-HES
B request, HetpClientConnection / 16142202 504 e I 32 HELPREQUESTEKECUL.. HTTP_CLIENT 4  FrontHas2 FRONT-HEE
@ http.status.code 208
@ nttp.io Write=e, read-34
connect() http://section. cafe.naver .con/ 16:40:02 552 se 2. 2 HEEpURLComnection  JDK_HTTRCONN.. FrontwAsz FRONT-HES
e quest request, rese 16140102 443 589 158w 1 ClosssbleHttpClie.. HTTP_CLIENT 4  FrontHas2 FRONT-HEE
W HttpResponseException Internal Server Error
route, HETRCONTEXT COMTEKE, HETEPR d 3 .nclisese 16142203 442 e 1 1 AbstractPooledCon.. HTTP_CLIENT 4  FrontHas2 FRONT-HEE
B execute(HttoRequest request, HttpclientConnection fbackendapt.pinpoint 15:42:03 443 e 156 w—- 156 HEtpReQuestEXeCUt.. HTTP_CLIENT 4 FrontwAsz FRONT-HES |
© nttp.status.code ES
© nttp.io write=e, read=156
]  Toncat Servlet Process fbackendapi..pinpoint 16:40:03 445 1 150 == e ToucAT Apiuasy BACKEND-APT
© REVOTE_ADDRESS 10.101.55.177
Bl 1nvoke(Requast request, Response response) 1614003 445 B 152 - 182 StandardHostvslue | TONCAT_METHOD - ApLHAS BACKEND-APT
Bl dopost(HEtpservietRequest request, Httpser 16:40:03 445 e fn 2 Framevorkservlet  SPRING ApikaAsL BACKEND-APT
# NestedservletException Request processing failed; nested exception is 32
B backendapi.() 16:40:03 445 1 5 © Democontroller | SPRING BEAN | APIWASL BACKEND-APT
# Runtinesxception cubrid. Jdbc.draver. CUBRIDEXCaption: Syntax: Unknc
getconnection(y 16:40:03 445 ° o e sasicostasource  DBCP ApikAsL BACKEND-APT
setautoconmit(boolean autoConitrlag) False 16140103 445 B 2. 2 ConnectionImpl  MVSQL(WSQL) | ApIWASI BACKEND-APT
© MemberserviceImpl | SPRING BEAN | APIWASL BACKEND-APT

B 1ist) 16:40:03 445 ° 1

Source: http://naver.github.io/pinpoint/overview.html
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PINPOINT (http://naver.git

nub.io/pinpoint/)

Profiled Applications

Host App 1 Host App 2

Host App N

~“ | Host JVM
Pinpoint Agent instruments traceable libraries
at Class Load Time.

Host Application

Pinpoint
Collector

. Pinpoint Agent
(java agent)

Send Profile Data
UDPITCP + Thrift

HBase Read
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Apache Skywalking (skywalking.apache.org)

P = i o
Sw = Last 15 minutes C o .
= Service @ Endpoint @ - DB & Cache MQ
- (=)
- 4 4 -~ 0 a
Calls HeatMap
>2000ms ——
1600ms
1100ms
600ms
100ms
22:11:00 22:16:00 22:21:00 22:26:00
Response Time
10000
8000

6000
4000
2000

0

Slow Endpoint Service Throughput

moscmane 1950 s GRREB
oo 14 me R
Katanes-ace-opc/Consumer Oms BRI e

Source: https://github.com/apachel/incubator-skywalking/blob/master/docs/Screenshots.md#agent
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https://github.com/apache/incubator-skywalking/blob/master/docs/Screenshots.md#agent

Apache Skywalking (skywalking.apache.org)

Tracing Metric
<t ﬁ e Skywalking? l@
Traces in diff formats Service Mesh || Metric

1 1

| Tracing Metric € 0" @Tios

Elasticsearch

En

Sharding Sphere

Skywalking -

>

SkyWalking Observability Analysis Platform Storage Implementors

Source: nups:/gitnup.com/apacne/skywalking
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https://github.com/apache/skywalking

Apache Skywalking (skywalking.apache.org)

11 Apache SkyWalking (Incubating) hat retweetet

Agent for Java, Instrumentation SDK for PHP, C#, NodeJS wu.sheng @vusheng108 - 30. Apr. v
Glad we are going to release the preview @nodejs server side #APM auto
HTTP Server RPC Frameworks O AN N
Tomcat 7 Dubbo 2.5.4 -> 2.6.0 moare. #0SS
Tomcat 8 Dubbox 2.8.4 & Tweet abersetzen
Tomcat 9 Motan 0.2.x ->1.1.0 o a2 O 3 2
Spring Boot Web 4.x gRPC 1.x
Spring MVC 3.x, 4.x with servlet 3.x Apache ServiceComb Java Chassis 0.1 ->0.5,1.0.x
Nutz Web Framework 1.x MQ
Struts2 MVC 2.3.x -> 2.5.X RocketMQ 4.x
Resin 3 (Optionalt) Kafka 0.11.0.0 -> 1.0
Resin 4 (Optionalt) NoSQL
Jetty Server 9 Redis
HTTP Client Jedis 2.x
Feign 9.x MongoDB Java Driver 2.13-2.14,3.3+
Netflix Spring Cloud Feign 1.1.x, 1.2.x, 1.3.x Memcached Client
Okhttp 3.x Spymemcached 2.x
Apache httpcomponent HttpClient 4.2, 4.3 Xmemcached 2.x
Spring RestTemplete 4.x Service Discovery
Jetty Client 9 Netflix Eureka
Apache httpcomponent AsyncClient 4.x Spring Ecosystem
JDBC Spring Bean annotations(@Bean, @Service, @Component, @Repository) 3.x and 4.x (Optional?)
Mysql Driver 5.x, 6.x Spring Core Async SuccessCallback/FailureCallback/ListenableFutureCallback 4.x
Oracle Driver (Optionalt) Hystrix: Latency and Fault Tolerance for Distributed Systems 1.4.20 -> 1.5.12
H2 Driver 1.3.x -> 1.4.x Scheduler
Sharding-JDBC 1.5.x Elastic Job 2.x
PostgreSQL Driver 8.x, 9.x, 42.x OpenTracing community supported
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https://github.com/apache/tomcat
https://github.com/apache/tomcat
https://github.com/apache/tomcat
https://github.com/spring-projects/spring-boot
https://github.com/nutzam/nutz
http://struts.apache.org/
http://www.caucho.com/resin-4.0/
http://www.caucho.com/resin-4.0/
http://www.eclipse.org/jetty/
https://github.com/OpenFeign/feign
https://github.com/spring-cloud/spring-cloud-netflix/tree/master/spring-cloud-starter-feign
https://github.com/square/okhttp
http://hc.apache.org/
https://github.com/spring-projects/spring-framework
http://www.eclipse.org/jetty/
https://hc.apache.org/httpcomponents-asyncclient-dev/
https://github.com/shardingjdbc/sharding-jdbc
https://github.com/alibaba/dubbo
https://github.com/dangdangdotcom/dubbox
https://github.com/weibocom/motan
https://github.com/grpc/grpc-java
https://github.com/apache/incubator-servicecomb-java-chassis
https://github.com/apache/rocketmq
http://kafka.apache.org/
https://github.com/xetorthio/jedis
https://github.com/mongodb/mongo-java-driver
https://github.com/couchbase/spymemcached
https://github.com/killme2008/xmemcached
https://github.com/Netflix/eureka
https://github.com/Netflix/Hystrix
https://github.com/elasticjob/elastic-job

AppDash (github.com/sourceqgraph/appdash)

I& Traces @ Docs O GitHub

Trace 8e922a2960cac530 «rermsink | exporcasisony

Request local... Request localhost:8699 (260ms)

Serve /endpoi... _(TSmS)

Request local... Request localhost:8699 (76ms)

Serve fendpoi.. ServefendpointC(300ms)
Request local - Request localhost:8699 (301ms)

serve enopoi. | ERIGHENAPOEAIZSOmE I

T
. Serve /endpoint-A

Sort By start time Sort By end time Sort By duration Sort By label

Data View Verbose Data View Profile View

® Serve /api-calls

Server.Response.StatusCode 200

Supported Modules:

Go (https://medium.com/opentracing/distributed-tracing-in-10-minutes-51b378ee40f1 ,
(Python - https://github.com/sourcegraph/appdash/tree/master/python ),

(Ruby - https://github.com/bsm/appdash-rb )
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https://github.com/sourcegraph/appdash
https://medium.com/opentracing/distributed-tracing-in-10-minutes-51b378ee40f1
https://github.com/sourcegraph/appdash/tree/master/python
https://github.com/bsm/appdash-rb

Stagemonitor (www.stagemonitor.org)

B stagemoniton
Call Tree Request Configuration

Signature Total time (ms)  Self time (ms)

v show Owner 824

T—
—
C—
T—
T
[rm—
TE—
287

—

v void org.springframeuork.web. servlet.FramevorkServlet. service (HttpServletRequest, HttpServletResponse)
¥ void org.springframework.web.servlet. Frameworkservlet. doGet (HttpservletRequest, HttpServletResponse)
v void org.springframework.web. servlet.DispatcherServlet.doService (HttpServletRequest, HttpServletResponse)
w void org.springframework.web. servlet.DispatcherServlet.doDispatch(HttpServletRequest, HttpServletResponse)
w ModelAndView org.springframework.samples.petclinic.web.OwnerController. showOuner (int)
v Owner org.springframework.samples.petclinic.service.ClinicServiceImpl. findOwnerById(int)
v Ouner org.springframework. samples.petclinic.repository.jpa.JpadwnerRepositoryImpl. findById(int)

select ownere_.id as id1_e_o_, petsl_.id as idl_1_1_, ownere_.first_name as first_na2_e_e_,
owner@_.last_name as last_nam3_8 8_, owner@_.address as addressd_0_@_, ouner®_.city as
city5 @ @_, owner®_.telephone as telephon6_8_@_, petsl .name as name2 1 1 , petsl_.birth_date
as birth da3 1 1 , petsl_.owner_id as owner_idd 1 1 , petsl .type id as type_id5 11 ,
petsl_.owner_id as owner_id4 8 8_ , petsl_.id as idl_1_8__ from owners owner8_ left outer
join pets petsl_ on owner®_.id=petsl .owner_id where owner8_.id=?

select pettype® .id as idl 3 6 , pettype8_.name as name2_3 @ from types pettyped  where
pettyped_.id=?

select visitse_.pet id as pet_id4 1 @, visitse_.id as 1d1 6 @ , visitse .id as id1 61 ,
visitse_.visit date as visit da2 6 1 , visits® .description as descript3 61
visitse_.pet_id as pet_id4 6 1 from visits visitse_ uhere visitse_.pet id=?

void org.springframework.web. servlet.view. AbstractView.render(Map, HttpServletRequest,

HttpServletResponse)

Source: http://www.stagemonitor.org/de/#overview
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Stagemonitor (www.stagemonitor.orq)

@ Lazt 1 haur

a a B =}
» Roquest Analysis D 18 Hks
Huverber i 2002, 75:00:18 768 - Nuverrber 602008, 76:00:16 765 — by mrute
1
e
2
]
© -
186 g0 18:48 18 1050 == 1540 15 1550 1562 1500
Himestamp per minute
-
Time name urt method stasCode cxcoutionTime error
= Maverber Geh 2005, 16:@8:13.368  Trigger Excestiar dpetcliniciaups. htal GET £ [ true
. Link Lo alagenontlor recucsls 2BL5.11RE/Feques ta/sVDdT nvgnadBssBINIL
Lable 1:H
J ftincstong @@ T Novenber Gth 2015, 16:80:13.368
tid |8 T AVDIT-n¥gnudBb4ECHIL
¢ _index @ 0 T stogemritor-requests-2015.11 86
7 _scora S BT A -
© o twoe B 0T requests
¢ applicatian & |8 T Sprirg Patlirie
© Cull5tack aaqm
Selftime (ns) Total (n=) Metnod sigrature
b ARG, 34 0 E— T gger Fxcentior

CRAEEd BE  BUEN
ervletResponse, FilterCh:
GBOIOG. 11 GEZ%
psarvletResparse)

ADOER B 74N '
)

: BBOBY .67

WOl org.springtratessek, sanples, pebclinic, wel HocaytorsFilker doFilter(Serviethequest, 5

074 I

— vaid erg.soringfronework web. servles. FronesorkServlet. servicellttaServletResuest, Het

DOHROdR 55 B7VN — wedd org. speingrramesark, wen, 2er| el spalchersaryl el doservd calHLLpher | R LREQuE
— woic arg.springframeseck. meb . serviet. DspatcherServiet. dolispetch{ittpSarvlet

F— Hard' peexcrutionihain arg.spring ek, wah, seev e, I Spat chors .8

@ L— wvaid srg.springfronesork.web. servles. DispotcherServlet. processDispetchRes
littaSeryvletResparse, dendlerEascutionthain, Waselindvisy, Exception)
GPGRRTL BT Give M ARGRRL.BY BT WO — Kadalaackiew org.springfronmiock.web. servlat . DispatcherSerdat . proces
sHanel erExcapliar 4 Lpsaryl e lRecuRSL, HLIpSerelal Response, Dajecl, Fxceplina)
EROERZ B4 BAIN N TBOREZ,TE 44N NN
diew, HepServietRequess, AttoSeryletResporse]
2P0IRG.12  GEZ%

ult(HtzpServietReguess

wold org. springframemork. wel, serviet. DispatcherServiet . render{Modelan

— Viaw arg.springfranewerk. b, servlet. D spascherServlet. rascluciic

Source: https://github.com/stagemonitor/stagemonitor/wiki/Request-Analysis-Dashboard
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Stagemonitor (www.stagemonitor.org)

1
Your Java | |Elasticsearch| | Kibana/Grafana
application | | (or Graphite/| | The Kibana and Grafana
I

I 1
I I
I I
| ——————— | InfluxpB) | | dashboards visualize |
I I
I I
L |

|stagemonitor }—+——T———> <—————1 metrics and let you
— | | | | | analyze captured requests
I 1 |
I

The stagemonitor agent sits inside your

| L
T
|
|
| application and sends metrics and details
|
|
I

about requests (request traces) to Elasticsearch.
Metrics can optionally be sent to Graphite, InfluxDB
and Prometheus.

A
v

In browser widget
Lets you analyze

trees in your
browser without
installing a

T 1
I I
I I
I I
| metrics and call |
I I
I I
I I
| backend [
L 1

Supported Modules:
Java (https://github.com/stagemonitor/stagemonitor/wiki)
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nspectlIT (inspectit.rocks)

File window Help
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Show All 0@ b @ s
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Show All doFilter(ServietRequest, ServletResponst Jdvdstare /browse Search
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~ o doFil FilterChain) - org jb b.tomcat filters ReplyHeaderFilter 4777.570 26.982 330.000 0
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~ o doilter( FilterChain) - oro jb m web.HotDeployFilter 0
~ o doFilter; FilterChain)- org jb m.web.RedirectFilter a6
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v e org.apache catalina.core ApplicationD 4730.588 0230 290.000 a7
v e g apache.catalina.core Applic: 4730.358 2.096 250.000 ar
B checksameObjects(ServietRequest, ServietResponse) - org.2pache.catalina.c 0.039 0.039 0.000 a7
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Source: https://inspectit-performance.atlassian.net/wiki/spaces/DOC18/pages/93009319/Working+with+invocation+sequences
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InspectIT (inspectit.rocks)

The inspectIT Ecosystem: The Open Source APM plattform

|
|
P
.
2
_ - 5
collectd o
L2
o I
runnin

ing on the system under diagnosis

Supported Languages: Java, (.NET)
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Elastic APM (www.elastic.co/solutions/apm)

550 trars.

g, u._—...._———_——
10ms Wms 0ms 40 e

o

50 ms &ms 0 ms s0ms

Transaction sample

@ View transaction in Discover

@timestamg requesLurl.raw

5 hours ago (December 5th 2017, 11:59:47.057) MN/A
Timeline System App User Tags Custom

opbeans.tasks.update_stats

@ DB @ cache
o Sms 10 ms 15 ms 20ms 25ms

30 ms 36ms

psycopg2.connect postgres

SELECT FROM products

SELECT FROM products
SELECT FROM customers
SELECT FROM arders

SET

StrictPipeline. execute

Comes from the acquisition of OpBeat (part of Elastic Stack from 6.2):
https://www.elastic.co/de/blog/elastic-apm-ga-released
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Elastic APM (www.elastic.co/solutions/apm)

Edge Machines Elastic Stack
Application library
------ >
APM Agent
— .
Application library CI|_| Kibana APM UI
------ >
APM Agent
Application library -
...... > "&= APM Server == Elasticsearch
APM Agent -
Application library
______ ’ .
APM Agent == Kibana
©“ Dashboards
Application library
------ >
APM Agent

Agents: Node.js, Python, Ruby, JavaScript, Go, Java, .NET
(https://www.elastic.co/quide/en/apm/agent/index.html)

Source:; https://www.elastic.co/quide/en/apm/get-started/current/overview.html
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What are reasons for a proprietary alternative?

« There is also cost associated with setting up and maintaining an open
source APM solution (taken from https://sematext.com/blog/performance-monitoring-comparison-build-vs-buy/) -

. Build Your Own Monitoring System — Cost Scenario
. Hourly rate: 100 € (ballpark figure; could be much higher)
. Installation: 2 hours (very optimistic)
. Configuration: 8 hours (very optimistic)
. Maintenance: 2 hours/month (optimistic)
. Upgrading: 2 days (i.e., ~20 hours)/year (IF all goes well!)
. # of servers to run this configuration: 3 (monitoring 10 total servers*)
. Cost per server (hardware): 1,000 € each (i.e., 3,000 € total)
. Total Cost in Year 1: 6,200 €
. Total Cost in Year 2: 3,200 € (not including any additional server purchases)
. Total Cost in Year 3: 3,200 € (at least, though most likely higher)
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What are reasons for a proprietary alternative?

- Easier problem resolution:
* You do have someone to investigate and fix issues
» Less risk in production as tools are (mostly) more thoroughly tested

« Broader technology support:

« Developing agents is very time consuming and, thus, costly — the open
source community cannot spend the same amount of manpower into this
effort for each and every version of a technology (e.g., supporting Tomcat,
5,6,7,8, ...)

* You can plan ahead:

* Vendors typically communicate the time until which a software version is
supported and support the transition phase as well, this is not always the
case for open source software
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What are reasons for a proprietary alternative?

Remember: Code and Effort distribution of an APM Solution

Agents

« Some things might change, as some open source projects (e.g., istio/Ingres/
WildFly) are already supporting OpenTracing natively

* Furthermore, there are default implementations for Spring Boot or Thorntail (previously
WildFly Swarm) to automatically capture traces that can be packaged in your application
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