Kieker: A Framework

Application Performanc
and Dynamic Software

www. kieker-monitoring.net

Continuous Application Performance Monitoring for Online and Offline Analysis

e Static analysis is not sufficient to study the internal behavior of software systems comprehensively
® Continuous monitoring allows to gather a system's actual runtime behavior resulting from production usage profiles

® The obtained monitoring data can, for instance, be used for

e Performance evaluation (e.g., bottleneck detection)
® (Self-)adaptation control (e.g., capacity management)
® Application-level failure detection and diagnosis

interception, Servlet filters
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Framework Characteristics

Modular, flexible, and extensible architecture

Extensible probes, readers, writers, records, and plugins

Integrated monitoring record type model for monitoring and analysis
Allows to log, reconstruct, analyze, and visualize distributed traces
Designed for continuous operation in multi-user systems

Evaluated in lab experiments and industrial case studies (since 2006)
Kieker is open-source software (Apache License, V. 2.0)

Pipe-and-Filter Configuration for Analysis/Vis

Workload Anomaly Detection

r

e Micro-benchmarks revealed low overhead
e Each activation adds constant overhead

e Simulation (workload, measurement, logging, and analysis)
e Software maintenance, reverse engineering, modernization
® Service-level management

3 Q Manual instrumentation
= é% AspectJ  Spring
| 3 3 Serviet CXF/SOAP
/ 0O Method Time (T) B Instrumentation (I) @& Collecting (C) 0O Writing (W) \ . . . Monitoring gl g E
— i = e Includes probes for collecting timing, Probe 3 <your interception technology>
560 Executiontirgé1ofasinglemethodS(c')azll (ps) [Medianwitﬁéqsuartiles/meanwi’ilsw635°/oci] ContrOI fIOW, and reSOU rce Utilization ’7{ fl'\ x\ g g? cé)) (g) CPU Utlllzatlon
. icro-benchmark . . . A d 20 =
s- (@) micro-benchmar ® Support for various Java instrumentation PSRN EY O S 2 = Memory usage
: 55 @ 2 Bl
methods, e.g., AspectJ, middleware S8l gl @ <yourlechnology>

<your monitoring probe>

Q& O 5

Monitoring %I
Controller

?

Buibbo
) Nl O —

System time

XINP

$924n0S awi|

<your time source>

soepa)U|

5 File system
§. Java Messaging Service (JMS)
c:% g Java Management Ext. (JMX)
| ©
Monitoring 53] % s Database (SQL)
Writer = :
s File system
5
(7]

"IOUAS

Database (SQL)

Named pipe Output stream

Seria- |
<your monitoring writer>

Operation execution

Control-flow events

CPU utilization

Resource utilization

Memory/swap usage

Sp.J023y Buliojiluop

Current time

Monitoring

Log/Stream X <your monitoring record type>

Deseria- :

. File system
lization :

Java Messaging Service (JMS)

Monitoring 5] Java Management Ext. (JMX)

<<Filter>>
: Anomaly graph plotter

operationExecutions <<Filter>> .
: Performance anomaly filter

=
! systemModel

1.5 3

<<Reader>>
: FS reader

1

: 1.0
<<Repository>>

OUlDULPOIt T NG L e
"""""" *— systemModel i

: System model repository !

<<Filter>> :

o : Sequence diagram visualization |

messageTraces -

systemModel :

Invocations/minute [x 1000]

0.5

L

systemModel

st
v
es > 1 0.0
messageTraces .
9 <<Filter>>
executionTraces : Dependency graph visualization

<<Filter>>
: Trace reconstruction filter

Reader

Database (SQL)

slapeay Buliojiuo|

<your trace analysis>

Named pipe Real-time replayer
<your monitoring reader>
Analysis %l
Controller > E‘_>I % Dependency graphs
S o ¢ .
,I\ = © 2 Sequence diagrams
7 s S N
c o = Callgraphs
. o < (@)
Analysis | S| ® & S . —
Visualization § 7 <your visualization>
o
>
(2}
=

yJomawely Ja)ji-pue-adid

<your reconstruction plugin>

suibn|d uonezijensip/sisAjeuy

Kieker.Analysis

<your analysis plugin/tool>

A. van Hoorn, J. Waller, and W. Hasselbring.

Kieker: A Framework for Application Performance Monitoring and
Dynamic Software Analysis.

Proc. 3rd ACM/SPEC Int. Conf. Perform. Eng. (ICPE '12), ACM, 2012

S€r//

se.informatik.uni-kiel.de

Christian-Albrechts-Universitat zu Kiel

Technische Fakultat

Software Engineering Group
Department of Computer Science
University of Kiel, Germany

Current Activities/Coming Soon
® Monitoring adapters for .NET, VB6, COBOL etc.

® Model-driven instrumentation & analysis
® \Web-based graphical user interface
® Plugins for analysis of concurrent behavior

Kieker is distributed as part of SPEC® RG's l!!i.
repository of peer-reviewed tools for §jalsl¥
guantitative system evaluation and analysis [Research




