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Monitoring/Dynamic Analysis
Motivation

? Does the searchBook service respond 
in <= 0.5 seconds in 95% of all cases?

? What is the system's availability?
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Monitoring/Dynamic Analysis
Motivation

? What is the expected workload profile?
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Monitoring/Dynamic Analysis
Motivation
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Monitoring/Dynamic Analysis
Motivation

BookstoreSystem
<<SystemAssembly>>

Bookstore

<<Component>>

CRM

<<Component>>

Catalog

<<Component>>

? How do the components interact?

? Which component causes the problem?
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Monitoring/Dynamic Analysis
Motivation

? How are my resources utilized?
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Software system with monitoring instrumentation
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APM/Dynamic Analysis with Kieker
Kieker . Framework Overview

Measurement

Monitoring records

Monitoring log/stream
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APM/Dynamic Analysis with Kieker
Kieker . Framework Overview

Analysis configuration (Web GUI)
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Selected Topics and Results (1/7)

Kieker . Selected Topics and Results

Architecture Discovery: Model Extraction + Visualization
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Selected Topics and Results (2/7)

Kieker . Selected Topics and Results

Architecture Discovery: Model Extraction + Visualization (cont’d)

$ <<assembly component>>
@12:SGBSTART

1

<<assembly component>>
@1:PSGLOINI

<<assembly component>>
@2:S_GetEnvironmentVariableA

7

<<assembly component>>
@3:REALIA_GET_MACHINE_NAME

1

<<assembly component>>
@4:PATHMAKE

1

<<assembly component>>
@5:PSGLOFUN

3

<<assembly component>>
@9:JOBIDSAV

1

<<assembly component>>
@10:PSGLOSAV

2

5

<<assembly component>>
@6:SHIFTFUN

7

<<assembly component>>
@7:REALIA_FINDFIRST25

<<assembly component>>
@8:REALIA_FINDCLOSE

25

<<assembly component>>
@13:BUCHWAND2

<<assembly component>>
@44:REALIA_CREATE_UNIQUE_FILE

1

2

1

1

<<assembly component>>
@14:PASSWORT

3

<<assembly component>>
@15:DATUMFUN

1

<<assembly component>>
@16:PARMFILE

<<assembly component>>
@17:PATHFIND

1

<<assembly component>>
@18:MSGERZEU

1
<<assembly component>>

@19:MSGLAUFZ1

<<assembly component>>
@20:MSGMELDE

1

<<assembly component>>
@21:ZREPLACE

1

<<assembly component>>
@26:DATABASE

1

<<assembly component>>
@27:DATABTBA

1

<<assembly component>>
@29:SCRHANDL2

<<assembly component>>
@30:STRINFUN

1

<<assembly component>>
@31:SUCHEFUN

1

<<assembly component>>
@32:ZUGRIFUN

1

<<assembly component>>
@34:SGBINITA

4

<<assembly component>>
@42:SACHG-INIMO

1

<<assembly component>>
@47:PSGLO-MENNA

1

<<assembly component>>
@48:SACHG-SAVMO

1

1

<<assembly component>>
@25:DATABTRV

3

<<assembly component>>
@43:D9991FUN

3

1

87

<<assembly component>>
@22:DATABSPT

<<assembly component>>
@23:DATABLOK

13
<<assembly component>>

@24:BTRV

13

25

<<assembly component>>
@36:DATABSBS

9

13

13

<<assembly component>>
@28:SCRINOUT

25

4

<<assembly component>>
@33:SP2373110

1 1

1

1

1

7

<<assembly component>>
@35:USRIDENT

1

<<assembly component>>
@37:WKSIDENT

1

4

1

6

7

345

6

3
1

<<assembly component>>
@38:PSKVSINI 2

<<assembly component>>
@39:PSKVSSAV

1

<<assembly component>>
@41:DRUCKREO

1

<<assembly component>>
@40:PSKVSEDI

113

1

4
1

4

<<assembly component>>
@45:SGBMENWA

<<assembly component>>
@46:SGBMENUE

1

12

1

101

1

1

[Richter 2012]
A. van Hoorn (CAU) Wir nehmen Ihre Software auf den Dec. 06, 2012 @ Kiel 9 / 13



Selected Topics and Results (3/7)

Kieker . Selected Topics and Results

Architecture Discovery: Model Extraction + Visualization (cont’d)

[Magedanz 2011]
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Selected Topics and Results (4/7)

Kieker . Selected Topics and Results

Architecture Discovery: Model Extraction + Visualization (cont’d)
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Selected Topics and Results (5/7)

Kieker . Selected Topics and Results

Architecture Discovery: Model Extraction + Visualization (cont’d)

[Döhring 2012] (based on [Wulf 2010])
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Selected Topics and Results (6/7)

Kieker . Selected Topics and Results

APM: Anomaly Detection + Diagnosis

[Bielefeld 2012]
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Selected Topics and Results (7/7)

Kieker . Selected Topics and Results

APM: Anomaly Detection + Diagnosis (cont’d)

$

40912

Virtual Machine ’tier’
[ 41472/61098 | 0,03 | 25,90% ]

43498

Virtual Machine ’scooter’
[ 818/2176 | −0,07 | 23,43% ]

1088

Virtual Machine ’puck’
[ 1447/2943 | −0,03 | 24,48% ]

981

Virtual Machine ’klotz’

org.apache.struts.action.ActionServlet
[ 41827/85960 | 0,190 | 7,81% ]

40912

presentation.AccountBean
[ 494/1088 | −0,062 | 6,16% ]

1088

presentation.CartBean
[ 1107/2170 | −0,087 | 5,99% ]

2170

presentation.CatalogBean
[ 18138/26837 | 0,048 | 6,88% ]

26837

presentation.OrderBean
[ 1454/3917 | 0,094 | 7,18% ]

3917

service.hessian.client.OrderService
[ 484/981 | −0,057 | 6,19% ]

981

1088

service.hessian.client.AccountService
[ 523/1088 | −0,033 | 6,35% ]

10884224 47353981

43498 1088

service.hessian.client.CatalogService

getProductListByCategory(String)
[ 6365/12437 | −0,161 | −0,006 | 3,14% ]

1088

getCategory(String)
[ 6309/11349 | 0,216 | −0,037 | 3,04% ]

11349

getItemListByProduct(String)
[ 9167/9167 | 0,995 | 0,406 | 4,43% ]

getItemListByProduct(String,int,int)
[ 9167/9167 | 0,995 | 0,488 | 4,69% ]

9167

getProduct(String)
[ 3629/9167 | −0,046 | −0,281 | 2,27% ]

9167

getProductListByCategory(String,int,int)
[ 6402/12437 | −0,161 | −0,106 | 2,82% ]

12437

12437

91679167 1134911349

Deployment Context Level

Component Level

Component Level

Operation Level

service.hessian.client.OrderService
[ 484/981 | −0,057 | 6,19% ]

981

1088

service.hessian.client.AccountService
[ 523/1088 | −0,033 | 6,35% ]

10884224 47353981

43498 1088

service.hessian.client.CatalogService

getProductListByCategory(String)
[ 6365/12437 | −0,161 | −0,006 | 3,14% ]

1088

getCategory(String)
[ 6309/11349 | 0,216 | −0,037 | 3,04% ]

11349

getItemListByProduct(String)
[ 9167/9167 | 0,995 | 0,406 | 4,43% ]

getItemListByProduct(String,int,int)
[ 9167/9167 | 0,995 | 0,488 | 4,69% ]

9167

getProduct(String)
[ 3629/9167 | −0,046 | −0,281 | 2,27% ]

9167

getProductListByCategory(String,int,int)
[ 6402/12437 | −0,161 | −0,106 | 2,82% ]

12437

12437

91679167 1134911349

Component Level

Operation Level

[Marwede et al. 2009]
A. van Hoorn (CAU) Wir nehmen Ihre Software auf den Dec. 06, 2012 @ Kiel 10 / 13



Agenda
Kieker . Review of Kieker’s History

1 Motivation

2 Kieker
Framework Overview
Selected Topics and Results
Review of Kieker’s History

3 Conclusion

A. van Hoorn (CAU) Wir nehmen Ihre Software auf den Dec. 06, 2012 @ Kiel 11 / 13



Looking back . . . 2006–2008
Kieker . Review of Kieker’s History
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Looking back . . . 2006–2008
Kieker . Review of Kieker’s History
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versions 0.5/0.6
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Looking back . . . 2009–2012
Kieker . Review of Kieker’s History
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Looking back . . . 2009–2012
Kieker . Review of Kieker’s History
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0.91 0.95a 1.0

- Major architectural changes (2009 TR)
  - Generalized/extensible monitoring record model
  - Generalized/extensible writer/reader model
 - First release containing parts of the analysis component
- Micro-benchmark
- Version 1.0: 81 Java class files + 28 Java test files

versions 0.95a/1.0
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Looking back . . . 2009–2012
Kieker . Review of Kieker’s History
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  - On-the-fly trace reconstruction
- 141 Java classes

version 1.1

- User Guide
version 1.2
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FindBugs

- Various new features
- Improved configuration management
- Initial version submitted to SPEC RG
- 205 Java classes + 42 test classes

version 1.3
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1.3 1.4

regular meetings

FindBugs

- Various new features
- Improved configuration management
- Initial version submitted to SPEC RG
- 205 Java classes + 42 test classes

version 1.3

- Major improvements 
  to code quality
- Revised version for 
  SPEC RG

version 1.4
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Kieker . Review of Kieker’s History
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iObserve
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ESN SL

- Completely reworked  
  pipes-and-filters framework
- Event-based tracing
- 284 Java classes + 92 test classes

version 1.5
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Looking back . . . 2009–2012
Kieker . Review of Kieker’s History
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2009 2011 20122010

iObserve

1.5 1.6

ESN SL

- Completely reworked  
  pipes-and-filters framework
- Event-based tracing
- 284 Java classes + 92 test classes

version 1.5

- Adaptive Monitoring
- WebGUI (beta)
- 375 Java classes + 147 test classes

version 1.6
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Conclusion

• Modular, flexible, and extensible architecture
(Probes, records, readers, writers, filters etc.)

• Pipes-and-filters framework for analysis configuration
• Distributed tracing (logging, reconstruction, visualization)
• Low overhead (designed for continuous operation)
• Evaluated in lab and industrial case studies

Kieker is open-source software (Apache License, V. 2.0)

http://kieker-monitoring.net

Kieker is distributed as part of SPEC® RG's
repository of peer-reviewed tools for 

quantitative system evaluation and analysis
http://research.spec.org/projects/tools.html
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