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Motivation: Monitoring/Dynamic Analysis

Kieker: Framework Overview

@

Datel Bearbeiten Ansicht Chronik Lesezeichen Extras Hi

7 Bucher versandkostenfrei - Horbich.

I+
' @ & G |7 wwmolace NEIE

e Mein Warenkorb ©
. -ZThalicee = PR ... T
.

Mein Konto | Hife | Filalen & Events | Merkzettel (0)

‘”’ ‘ Aktuelle Themen
gchulbuicher

und Lernhilfen v o e

e T-Reader

Thalia in Threr Nihe

Schulbacher

Europameisterschaft Grillen & Sommerkche Thilo Sarrazin

Flllale suchen
Taschenbiicher

Buchhéndlertipp
Top-Empfehlungen

T. Bielefeld (empuxa) and A. van Hoorn (CAU)

©OPAD w/ Kieker

Oct. 24,2012 @ Hamburg ~ 2/27



Motivation: Monitoring/Dynamic Analysis

Kieker: Framework Overview
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Continuous Monitoring of Software Systems

Kieker: Framework Overview Universitat zu Kiel

Business/service monitoring — i
Business

Processes

Key performance indicators, e.g. process throughput, ...

X SLO appliance, workload, ...
Services

Application monitoring — Application Response times, operational profile, ...

Middleware Container Thread/connection pool sizes, ...

_ / Virtual Machine \-Ieap Sz, -

/ @ 5 \ZPU/memory utilization, ...
Infrastructure monitoring — I S

| T, \Avallabillty, reliability, ...
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Kieker: Example Workflow and Use Cases

[van Hoorn et al. 2012] cialviiil

Kieker: Framework Overview

IE—————
Monitoring probe

[ Software system with monitoring instrumentation |

T. Bielefeld (empuxa) and A. van Hoorn (CAU) ©OPAD w/ Kieker Oct. 24, 2012 @ Hamburg 4/27



Kieker: Example Workflow and Use Cases

[van Hoorn et al. 2012]
Kieker: Framework Overview

T ———
Monitoring probe

¥ | Java probes/samplers:

Manual instrumentation
Aspect)  Spring
Servlet  CXF/SOAP

<your interception technology>

Buioen
MOJ-|o5uU0D

sa0/dwes/saqo1d BupioyuoN

+ basic adapters for
® C#/.NET
® V/isual Basic 6/COM
e COBOL

22 @ o CPU utiization
28 2 §
g.ﬁ ® = Memory usage
S @° <your technology>
| Software system with monitoring instrumentation | YUy moniioring probez
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Kieker: Example Workflow and Use Cases

[van Hoorn et al. 2012]
Kieker: Framework Overview

={ Monitoring records

Measurement
Monitoring log/stream

Monitoring probe

|_Software system with monitoring instrumentation |
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Kieker: Example Workflow and Use Cases

[van Hoorn et al. 2012]
Kieker: Framework Overview

={ Monitoring records

Measurement
Monitoring log/stream

Operation execution

Control-flow events
CPU utilization Memory/swap usage

[ Mon itoring Resource utilization

=
H
g
a
?
H
g
&

Current time
<your monitoring record type>

|_Software system with monitoring instrumentation |
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Kieker: Example Workflow and Use Cases

[van Hoorn et al. 2012]
Kieker: Framework Overview brechts-Universitat zu Kiel

={ Monitoring records

= z File system
. | Java Messaging Service (JMS)
v\ i Java Management Ext. (JMX)
e Y Database (SQL
Measurement H .( )
Monitoring log/stream S Named pipe
EX <your monitoring reader/writer>
Operation execution
| Control-flow events
E: CPU utilization Memory/swap usage
a
[ Mon itoring g Resource utilization
=38 Current time
<your monitoring record type>

|_Software system with monitoring instrumentation |
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Kieker: Example Workflow and Use Cases

[van Hoorn et al. 2012] cialviiil

Kieker: Framework Overview

[Analysis configuration (Web GUI)]

=== [Plugins] == =
Measurement
Monitoring log/stream . —— e

Monitoring probe —

|_Software system with monitoring instrumentation |
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Kieker: Example Workflow and Use Cases

[van Hoorn et al. 2012]
Kieker: Framework Overview Universitit zu Kiel

Measurement

Monitoring log/stream . —— e

<your trace analysis>

<your reconstruction plugin>

2 ==
3 5 5 g Dependency graphs
é % § S Sequence diagrams
i:l, g g %. Call graphs
3 3
Monitorir} § g @ 7 <yourvisualization> —
Sl =
S
2

suiBnid uopeziiensin/sisAjeuy

<your analysis plugin/tool>

|_Software system with monitoring instrumentation |
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Kieker: Example Workflow and Use Cases

[van Hoorn et al. 2012]
Kieker: Framework Overview

Monitoring records [Analysis configuration (Web GUI)]
=== [Plugins] == =
Monitoring log/stream . —— e

Measurement

<your trace analysis>

2 ==

3 § 5 g Dependency graphs

o = 8 S Sequence diagrams

28838

I % % g Call graphs
Monitorir} § g @ > <your visualization>

Sl =

S

2

<your reconstruction plugin>

suiBnid uopeziiensin/sisAjeuy

<your analysis plugin/tool>

Visualizations

|_Software system with monitoring instrumentation |
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Core Kieker Framework Components

Kieker: Framework Overview

Instrumented Software System

Kieker.Monitoring Kieker.Analysis

Pipe & Filter Configuration

£

Monitoring
Reader

gl =

Analysis / Analysis
Visualization Controller
Plugin

O

Monitoring
Probe
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Instrumented Software System

Kieker.Monitoring Kieker.Analysis

Time Pipe & Filter Configuration

£l - =l = gl £

Monitoring itoring G | Monitoring Analysis | ||| S Analysis
Probe Controller Reader X | Visualization 2 controller
i Plugin

o
Periodic 6 JMX
Sampling Interface
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Core Kieker Framework Components

Kieker: Framework Overview

o

Instrumented Software System

Kieker.Monitoring Monitoring Log/Stream)

Monitoring l
Record

Time
£ : | £

Monitoring Monitoring Monitoring [l |
Probe 2 Controtior A wiiter S

o
Periodic 6 JMX

Sampling Interface
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Core Kieker Framework Components
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Example Pipe-and-Filter Configuration

Kieker: Framework Overview

<<Reader>> r

: FS reader 1 outputPort
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Example Pipe-and-Filter Configuration

Kieker: Framework Overview

<<Filter>>
: Performance anomaly filter
=
Ly
systemModel

operationExecutions

anomalyRatings

<<Reader>>
: FS reader

il

outputPort
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Example Pipe-and-Filter Configuration

Kieker: Framework Overview

operationExecutions <<Filter>>
: Performance anomaly filter
anomalyRatings
{1
' systemModel
<<Reader>> M
:FSreader Ll outputPort
<<Repository>>
: System model repository
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Example Pipe-and-Filter Configuration

Kieker: Framework Overview

operationExecutions <<Filter>> anomalyRatings
: Performance anomaly filter
anomalyRatings <<Filter>>
{1 : Anomaly graph plotter
' systemModel o ly graph pl
<<Reader>> M
:FSreader Ll outoutPort
<<Repository>>
: System model repository
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Example Pipe-and-Filter Configuration

Kieker: Framework Overview

operationExecutions <<Filter>>

anomalyRatings,
: Performance anomaly filter [ ]

Filter

: Anomaly graph plotter

{1
TsystemModel
<<Reader>> y

2
: FS reader

tp
<<Repository>>
: System model repository

Kieker.Analysis example pipes-and-filters configuration
* Performance anomaly detection and visualization
e Architecture and trace reconstruction/visualization

T. Bielefeld (empuxa) and A. van Hoorn (CAU) ©OPAD w/ Kieker

Anomaly score

Galondr timo ()
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Example Pipe-and-Filter Configuration

Kiel Framework Overview

<<Filter>>

<<Filter>> \l_

Anomaly graph plotter
<<Reader>>

: FS reader [ outputPort

<<Repository>>
: System model repository

traceEvents systemModel:

" messageTraces
<<Filter>> g
: Trace reconstruction filter

executionTraces
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Example Pipe-and-Filter Configuration

Kiel Framework Overview

<<Filter>>
Performance anomaly filter [ }——— |
) <<Filter>> —T
Anomaly graph plotter

<<Reader>> $
: FS reader [ outputPort

<<Repository>> ‘— systemModel
: System model repository

<<Filter>>
: Sequence diagram visualization

: messageTraces
traceEvents systemModel:

Lk
systemModel
<<Filter>> messageTraces > 4
: i messageTraces .
: Trace reconstruction filter g <<Filter>>
executionTraces : Dependency graph visualization
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Example Pipe-and-Filter Configuration

Kieker: Framework Overview

<<Reader>>
: FS reader

O . N S —
<<Repository>>  [€777TTTTTTT — SystemModel
: System model repository
<<Filter>>

: Sequence diagram visualization
messageTraces|

systemMode!

messageTraces
messageTraces
= <<Filter>>
ionTraces : Dependency graph visualization

Kieker.Analysis example pipes-and-filters configuration
* Performance anomaly detection and visualization
e Architecture and trace reconstruction/visualization

: Trace reconstruction filter
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WebGUI (Beta) Included in Kieker 1.6

: Framework Overview

brechts-Universitit zu Kiel
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WebGUI (Beta) Included in Kieker 1.6

Kieker: Framework Overview

@ KiekerWebGUI - Mozilla Firefox 9 @ 6

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

ieker. WebGUI ‘| E'S \

Kieker » Bookstore-Example x WPy ; Bl
File v Graph v Help = &9 Guest
x Available Plugins 3

- Reader

alid Counter
ntingFilter>

MyPipeReader
DbReader
ESReader
JMSReader
JMXReader

« PipeReader

f2), Global Counter
S5 <CountingFiter

Valid Printer

onseTimeFilter
anseTimeFilter>

2.8

Invalid Counter
<CountingFilter>

~ Filter

MyResponseTimeFilter
MyResponseTimeQutputPrinter
x EventRecordTraceReconstructionFilter
CountingFilter
CountingThroughputFilter
RealtimeRecordDelayFilter

Invalid Printer
<MyResponseTimeOutputPrinter>

StringBufferFilter o
Properties =
Property Value
ClassName Kieker.axam ples. userguide.ch 3and4bookstore. MyResponseTimeFifter
Name MyResponseTimeFilter
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Framework Features & Extension Points

Kieker: Framework Overview

o

Kieker

e Modular, flexible, and extensible architecture
(Probes, records, readers, writers, filters etc.)
Pipes-and-filters framework for analysis configuration
Distributed tracing (logging, reconstruction, visualization)
e |ow overhead (designed for continuous operation)
Evaluated in lab and industrial case studies

%

2+ cewe color datspgrt EWE g, * X
(= DY— = NORDBANK XING

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

©OPAD w/ Kieker

Kioker.Monitoring

g Manual instumentaton
&5 Aspects  Sping
Serviet  CXFISOAP

<your interception technology>
H E § [ e

gl & Memory usage

= [prme—

<your monitoring probe>

System time

Y <vourtime source>

W Flesten

% Java Messaging Service (JMS)

£ Java Management Ext. IMX)

i Database (SQL)

Filo system

%’ Database (SQL)

" Nemedpipe  Output stream
<your monitoring writer>

Operation execution

Controkfiow events

CPU utization | Memorylswap usage
Resource utiization

Current ime

<your monitoring racord type>

Filo system

Java Messaging Service (JMS)

Java Management Ext. (JMX)
Database (SQL)

Named pipe Realtime roplayer
<your monitoring reader>

g < Dependency graphs

Sequence diagrams.
<your analysis plugin/tool>

Deseria-

=

Call graphs.
<your visualization>

siskieue 001l
uonezyensi

<your trace analysis>

<your reconstruction plugin>
Kioker. Analysis
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Thesis Goals

OPAD: Online Performance Anomaly Detection

@ Design of online performance anomaly detection concept (©PAD)
@ OPAD implementation as KIEKEI plugin

® OPAD integration with case study system

® Evaluation @ XING’

Online
Performance
Anomaly
Detection

for Large-Scao Software Systoms

Diploma

Tillmann C. Bielefeld:

“Online performance anomaly detection for
large-scale software systems”

March 2012. Diploma Thesis, Kiel Univ.

XING”
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Existing Logjam-based Monitoring @ XING

OPAD: Online Performance Anomaly Detection

Christian-Albrechts-Universitat zu Kiel

Loai Application _ Dats Page selector Pages Rasource saiactor
ogjam | . 2010-08-21 Requests Time Memory Calls
showing 5,185,311 of 5,185,311 requests 4 [ 4 [l slowest pages by overall total time
- 120 -
= = pose reavests |3 fime | cotal e tots/ tine | fotal tme. | 09 errors
50 o dws 2,175,049 101 364 61.26h 33.58% 0.98 5
:CorporatePages 1,707,483 94 2488 4479h  24.55% 098 289
160 396,044 319 586 35.05h 19.71% 091 58
o 668,614 174 461 32.27h 17.69% 0.97
i | 51,841 372 771 5.36h %  0.91 4
1z ) 55,385 83 66 1.28h 0.70% 100
32,218 112 41 100h 055% 099 7
-,I.p\'“',”-u\.\*.\.-,,,;.q. i, 89,422 39 37 58.3im U.:\J‘/n 1.00
g 8,758 103 130 28.14m 0.26% 098
50 27 49 20 133s 0.00% 100
B 185 3 1 0.53s 0.00% 1.00
» +iapplicationController 235 0 0 o.os 0.00% 000 285

Performance breakdown (percentages of overall total time)

T2 3 4 5 b 1 8 3 10 M 12 13 4 15 b 17 B W 2B 2 & 2

Svientime aplime geaman iine aher tme requesis/secend Somoratcrages
@ me ®zoarch 1ma memeache ime ®g:tme arateFag
e ||
Events
resource avg  stddev apdex/errors /warnings ! ®::searcn
517 40.52 happy (rt = 100) 77.8%
3054 1440.42 satisfied (1t < 500} 95.6%
2 .50 . 3 4.1% e
415 85.93 frustrated (rt > 2000) 0.3%
357 10.50 apdex score 098
5991 23545 internal server errors €48
705 721 lagged crrors 1182
18.38 69.93

12666 147262

Logjam-based monitoring already in place @ XING’
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Integration of ©PAD in XING’s Architecture

OPAD: Online Performance Anomaly Detection

Servers G

App
'S
Support

OO

... Logjam
" Importer Log Database

XWS (APl) ~ -----+ > [
@ > @ )7 e 0 L

v { mongoDB

Background

OO0

XING”*’s logging/monitoring architecture
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Integration of ©PAD in XING’s Architecture

OPAD: Online Performance Anomaly Detection

cialviiil

Servers G

@ App

Support .. Logjam
PP T Importer Log Database d

XWS (APl) ~ -----+ > [
@ > @ )7 e 0 L

v { mongoDB

Background

OO0
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Example JSON Logging Message

OPAD: Online Performance Anomaly Detection

{
"count": 5204.903527993169,
"memcache_time": 6505.196318140181,
"api_time": 2207.0271495891297,
"db_time": 5004.8727338680155,
"view time": 3936.1623304929153,
"total_time": 1586.8188192888886,
"api_calls": 5546.250545491678

}

Input data received via AMQP and processed by ©PAD

T. Bielefeld (empuxa) and A. van Hoorn (CAU) ©OPAD w/ Kieker Oct. 24, 2012 @ Hamburg 13/27



High-Level ©PAD Architecture

OPAD: Online Performance Anomaly Detection

* Measurement Queue

. Agter» «artifact> [ «artifact» [ «component
AMQPBridge Kieker Kieler OPAD Plugin
Monitoring AnaIyS|s
LM—T Time Series
Storage

|
Alerting Queue -]

©® AMQP messages transformed into Kieker monitoring records
® OPAD: pipes-and-filters processing of records
® OPAD results passed to alerting queue and time-series storage
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©PAD Processing Steps

OPAD: Online Performance Anomaly Detection Universitat zu Kiel

H Filter —»%] <<Filter>> H <<Filter>> H <<Filter>> H <<Filter>> +

Time Series Time Series Anomaly Score Anomaly Alerting
Extraction Forecasting Calculation Detection (e.g., AMQP)
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Step 1: Time Series Extraction

©PAD Processing Steps (cont'd)

OPAD: Online Performance Anomaly Detection

v

H Filter —»%] <<Filter>> H <<Filter>> H <<Filter>> H <<Filter>> +

Time Series Time Series Anomaly Score Anomaly Alerting
Extraction Forecasting Calculation Detection (e.g., AMQP)
Continuous Time pd W e A, Event on ES
— e e 7 Discretization Function
foor f ‘ ‘
Time Series X
il

Discrete Time Series - Current Time

1 2 3 4

Ax

select sum(value) as aggregation
from MeasureEvent.win:time_batch( 1000 msec )
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Step 2: Time Series Forecasting

©PAD Processing Steps (cont'd)

OPAD: Online Performance Anomaly Detection

1

—»%] <<Filter>> H <<Filter>> H <<Filter>> H <<Filter>> +

Time Series
Extraction

Time Series Anomaly Score Anomaly Alerting
Forecasting Calculation Detection (e.g., AMQP)

6 5.79

T. Bielefeld (empuxa) and A. van Hoorn (CAU)
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Step 3: Anomaly Score Calculation

©PAD Processing Steps (cont'd)

OPAD: Online Performance Anomaly Detection

v

H Filter —»%] <<Filter>> H <<Filter>> H <<Filter>> H <<Filter>> +

Time Series Time Series Anomaly Score Anomaly Alerting
Extraction Forecasting Calculation Detection (e.g., AMQP)

N
w
A~ 1O
(&)}
(®))
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Step 4: Anomaly Detection

©PAD Processing Steps (cont'd)

OPAD: Online Performance Anomaly Detection

H Filter —»%] <<Filter>> H <<Filter>> H <<Filter>> H <<Filter>> Jﬁ

Time Series Time Series Anomaly Score Anomaly Alerting
Extraction Forecasting Calculation Detection (e.g., AMQP)
O —— Abnormal Score
1
— Normal Score
0.5
————— — — — — Anomaly Threshold
0

& Anomaly Detected
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©PAD Web Interface

OPAD: Online Performance Anomaly Detection

800

Time Series Graphs from OPAD

|2 || + © ntp:/slocalhost:9393/2db=opad_development&coll=evaluat

Online Performance Anomaly Detection - Vizualization

¢ |[Q~ Google

DB: ‘opad_deve\opmem

)Collccuon. |eva|uation_2w20 112

Sort: ‘{"time"; 1} ‘Lxmn: ‘2000
From - to:
1324285440000

Anomaly Score
0.75

0.5

0.25

o
Measures
81697367
72619882
63542396
54464911
45387426
36309941
27232456
18154970

907748@

1324317000000 aptt FmeanDIsmintlh ¢

(a]

Measure: 32274036.4
Forecast: 72931402.17
Anomaly Score: 0.3057

11-12-19 15:15:00

T. Bielefeld (empuxa) and A. van Hoorn (CAU)

©OPAD w/ Kieker
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Evaluation Methodology: GQM

OPAD: Online Performance Anomaly Detection

Goal
Assess Practicality
of Approach
Questi% \
How precise How accurate
is the is the
detection? detection?
Metric Metric
Number of Number of
true false
positives negatives

Goal/Question/Metric (GQM) plan (excerpt)
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Manual Identification of Anomalies

Evaluation Methodology (cont’d)

OPAD: Online Performance Anomaly Detection

0:00 12:00 23:00
@ API time Memcache time Other time @ DB Time @ View time

e Manual detection using the visualization tool
e 8 anomalies were detected
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©PAD Results

Evaluation
OPAD: Online Performance Anomaly Detection
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ROC Curves (Introduction)

Evaluation (cont’d)
OPAD: Online Performance Anomaly Detection

L Random Guess
— [ ]
[ia
% Evaluation Run
E
o 0.5
E
'g
0’ 05 1
False Positive Rate (FPR)
TP TP FP FP
PR=mpom - F TR RLTN N M
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ROC Curves (©PAD Results)

Evaluation (cont’d)
OPAD: Online Performance Anomaly Detection
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Accuracy and Precision

Evaluation (cont'd)
OPAD: Online Performance Anomaly Detection

ACC 1,00 Accuracy

PREC 0,80
0,60
0,40
0,20
0,00

Detection Threshold

TP TP

PREC = 565 “ TP+ FP @
TP+ TN TP+ TN

ACC = = = TP FP+FN TN (3)
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Summary and Outlook

Conclusion

Hieker

http.://kieker-monitoring.net

Tillmann C. Bielefeld:
“Online performance
anomaly detection for
large-scale software
systems”

March 2012. Diploma
Thesis, Kiel Univ.

Outlook

e OPAD to be released as part of Kieker
e Follow-up theses on ©PAD

Contact Us
o till@empuxa.com
e avh@informatik.uni-kiel.de
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Invitation: Kieker Days 2012

Conclusion

KoSSE Symposium on Application Performance Management
Nov. 29/30, 2012 (Thu/Fri) @ Wissenschaftszentrum Kiel

Invited talks by (see http://kosse-sh

e b+m Informatik AG, Melsdorf

e Consist Software Solutions GmbH, Kiel

empuxa GmbH, Kiel

Kiel University

Karlsruhe Inst. of Technology (KIT)

.de for details)

QAware GmbH, Munich
RWTH Aachen

SAP Research, Karlsruhe
XING AG, Hamburg

e Social event: Dinner at Forstbaumschule (Nov. 29, 18:30h)

e Registration required (no fee!): mail@diwish.de
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Sequence Diagrams

Kieker. TraceAnalysis Tool
Bonus

@ Sequence diagrams

@® Dynamic call trees

@® Hierarchical calling dependency graphs
@ System model

'S

% SRVO: SRVI: ‘ SRVO: ‘ SRVO:
3:..Bookstore 1:..Catalo 2:..CRM 3:..Bookstore 1:..Catalo @2:.CRM @1.:..Catalog
I I 0 1

| ‘ : : | :
getBook(..) | | getBook(..) | : |
PR—— ! | PR | |
getOffers() ! getOtfers() ! !
| getBook(..) 3 getBook(..) |
- R T R
(a) Assembly-level view (b) Deployment-level view
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Dynamic Call Trees

Kieker. TraceAnalysis Tool (cont'd)

Bonus

@ Sequence diagrams
Dynamic call trees

(2]
@® Hierarchical calling dependency graphs
(4]

System model

$
1.
SRVO::
@3:..Bookstore
.searchBook()
SRV1:: SRVO::
@1:..Catalog @2:..CRM
.getBook(..) .getOffers()
SRVO::
@1:..Catalog
.getBook(..)

(a) Dynamic call tree (single trace)

T. Bielefeld (empuxa) and A. van Hoorn (CAU)

$
1635
SRVO::
@3:bookstoreTracingBookstore
.searchBook()
1092 1635 543
SRV1: SRVO:: SRVO::
@1:bookstoreTracingCatalog @2:bookstoreTracingCRM @1:bookstoreTracingCatalog
.getBook(..) .getOffers() .getBook(..)

ﬁGZ 573
SRV1:: SRVO::

@1 :bookstoreTra.;:ingCatalog @1: bookstoreTréEingCatalog
.getBook(..) .getBook(..)

(b) Aggregated deployment-level call tree
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Hierarchical Calling Dependency Graphs

Kieker. TraceAnalysis Tool (cont'd)
Bonus

@ Sequence diagrams

@® Dynamic call trees

@® Hierarchical calling dependency graphs
@ System model

<<assembly component>>
@1:..Catalog

(a) Assembly-level component dependency graph

<<execution container>>
SRVO

@3:..Bookstore _ -~

@2:..CRM

<<deployment component>>

@1:..Catalog

- 573
s -390 5 searchBook) D---128FL_ 5 getoftersn Y"1
== 109 —<
-l . <<execution container>>
Teell ~ 1062 SRV1

“<<deployment component>>
~ Catalog

(b) Deployment-level operation dependency graph
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System Model (HTML Representation)

Kieker. TraceAnalysis Tool (cont'd)
Bonus

Universitat zu Kiel

@ Sequence diagrams

@ System Model Reconstructed by Kisker Tracenalysis - Mozila Firsox 20 @
® Dynamic call trees PR [ (ees (Sl [emiie G FIE

@® Hierarchical calling dependency graphs €% 0@ O [ [memmsenemuesni b v | [
@ System model (here: HTML representation) [ Syt Moo Recorstrctmt by .- | b °

Component Types B

[D[ Package Name Operations
[boskstoraTracing [Backstors [s_ssarchBooki1:/k
lbosketaratracing [CRn & astoffers(iva

[bookstoraTracing [Catalog ¢ 7

Operations

Component type Name |[Parameter types [Return type

[beskstoreTracing, Bokstors [searchBack sk

lbeckstoreTracing ca [get0FFers s

[bookstoreTracing Catalog |[getBook |[e boslean s

Assembly Components

ID [Name|  component type

3 [03 |[bookstoreTracing Bookstore

2 |2 |beckstoreTracing cn

1 [ |[beckstorsTracing Catalog

Execution Containers

B ame
[z e
[

Deployment Components

[ Assembly component | [Execution container
|83 bookst oreTracing. Bookstore [srV0
a2 can )
o Catalog |[sBVQ
[BL:bosk=toraTracing, Catalog |[SRVL

Fertig @ roxyProxy: okt @
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