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M Ot|Vat|O N (Monitoring & Overhead)
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Measure Everything

At Facebook we collect an enormous amount of [...] application level statistics
[...] the really interesting things only show up in production.

—Robert Johnson, “Scaling Facebook to 500 Million Users and Beyond”

~
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_ Necessary trade-off wemer 203
Measurement influences

the performance * Detailed monitoring

e Monitoring overhead

N | N

Manage Overhead

¢ H|gh Overhead |S common Cha”enge [Plattner and Nievergelt 1981, Jeffery 1996, Shao et al. 2010]
 Customers expect minimal overhead siegi and souiltet 2011]
* Especially important for frameworks sioch 2009, kanstren et al. 20111

Further reading: Chap. 1, 2, 4 and [Smith and William 2001, Woodside et al. 2007, Jones 2010, van Hoorn et al. 2012, Eichelberger and Schmid 2014]
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Research Questions & Methods
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What is the performance influence an application-level
monitoring framework has on the monitored system?

N S

©
What are the causes for observed proof’*@ﬁ%gf

) . How to -
changes in the response time of a —
) develop a benchmark?
monitored method?

N .
lab experiments N
1

RN

How to measure

lab expari:z}entsmetri . | monitoring overhead?
¢.STION,
goa() qu _—— \/

Further reading: Chap. 5 and [Waller 2013]
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Outline
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Motivation

Monitoring Overhead

Benchmark Engineering Methodology

{Benchmarks for Monitoring
kEvaIuation
, L
Related Work
: Jb
Outlook
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Approach &
Contributions




Method Overhead

T I c W
[} public boolean method() {
if (isMonitoringEnabled(..)) {
[] r = collectDataBefore();
[] writeMonitoringData(r);

}

retval = businessMethod();

if (isMonitoringEnabled(..)) {

[} r = collectDataAfter();
[ ] writeMonitoringData(r);
} Method & Overhead Costs
T normal execution time
return retval; I Instrumentation
} C Collection of data

- W Writing of data

Further reading: Chap. 6 and [van Hoorn et al. 2009, Waller and Hasselbring 2012, Waller and Hasselbring 2013, Waller et al. 2014]
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: MonitoredClass : MonitoringProbe : MonitoringWriter : WriterThread

Application |
|—| monitoredMethod()>|| triggerBefore()

i i

| |

| l isMonitoringEnabled() |

L |

Method & Overhead Costs collectData() :
|

|

| _ _ |

|

T normal execution time
I Instrumentation
C Collection of data

oy 1
W Writing of data WI writeMonitoringRecord(r)
1
| notifyWriter(r)
<——————= <———————= —————

I
l
| l isMonitoringEnabled()
2
collectData()
+W ; ;;

=> r : MonitoringRecord

= r : MonitoringRecord

W writeMonitoringiRecord(r)
i < ________ : ______ notifyWriter(r)

J i ' X

Further reading: Chap. 6 and [van Hoorn et al. 2009, Waller and Hasselbring 2012, Waller and Hasselbring 2013, Waller et al. 2014]

-y Y
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Benchmark Engineering
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There is no established methodology for benchmarks

- [Hinnant 1988, Price 1989, Sachs 2011]

Benchmark Engineering Methodology in three phases:

1. Design / : 3. Analysis /
Implementation' EXeCUtlon>%<Presentation ) >©

including a total of 18 different requirements and guidelines

Further reading: Chap. 7 and [Waller 2013, Waller and Hasselbring 2013, Waller et al. 2014]
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Benchmark Engineering (cont)
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1. Design / , 3. Analysis /
ImpIementation- EXeCUtIOn>9<Presentation ) >©

Requirements & Guidelines 1965 -2003 2004 -2014 > (49)
R1: Representative / Relevant 21 21 42
R2: Repeatable 9 16 25
R3: Robust 10 18 28
R4: Fair 4 7 11
R5: Simple 10 13 23
R6: Scalable 4 8 12
R7: Comprehensive 10 9 19
R8: Portable / Configurable 8 9 17
S1: Specific 6 2 8
S2: Accessible / Affordable 2 4 6

Further reading: Chap. 7 and [Waller 2013, Waller and Hasselbring 2013, Waller et al. 2014]
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Benchmark Engineering (cont)
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1. Design / : 3. Analysis /
ImpIementation- EXeCUt'On>9<Presentation ) >©

Requirements & Guidelines

1988 — 2003 2004 -2014 3 (31)

R9: Robust Execution
R10: Repeated Executions
R11: Warm-up / Steady State

R12 Idle Environment

8 12 20
3 12 15
2 14 16
2 4 6

Requirements & Guidelines

1987 — 2003 2004 -2014 5 (31)

R13: Statistical Analysis
R14: Reporting
R15: Validation

S3: Public Results Database

7 12 19
6 16 22
2 5 7
3 3 6

Further reading: Chap. 7 and [Waller 2013, Waller and Hasselbring 2013, Waller et al. 2014]
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Benchmarks for Overhead

: MonitoredClass : MonitoringProbe : MonitoringWriter : WriterThread

Three Portions of Overhead % =

isMonitoringEnabled() i i

collectData() i i

Method & Overhead Costs { i i
T normal execution time WIL '
I Instrumentation l ST a | |
C Collection of data &:j—m’ isMonitoringEnabled() i i
W Writing of data I collectData) | i
“ | |

| |

- — |

A 1 P et

L |

|

Determine each portion (one at a time):

Determine T in the benchmark system T

Add instrumentation [ T +1

Add data collection C T+1+C

Add writing W T+I+C+W

w N

=

Further reading: Chap. 8 and [Waller and Hasselbring 2012, Waller 2013, Waller and Hasselbring 2013, Waller et al. 2014]
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Benchmarks for Monitoring

Three evaluation steps

1. Micro-Benchmarks
— MooBench

2. Macro-Benchmarks
— Pet Store
— SPECjvm2008
— SPECjbb2013

3. Meta-Monitoring
— Kicker for Kieker

Christian-Albrechts-Universitat zu Kiel

WSS e

Middleware: Business logic, data storage
Group 1 (Using fork/join, java.util.concurrent,...) BE: Backend 1

ﬁxl Transaction SM: SuperMarket
Injector: (Issue (Inventory mgmt HQ: HeadQuarter
requests, track point-of-sale, (Receipts and
response time, SP: Supplier ¢y stomer data
TxI
IC: Inte HQ

Group 2 1 c communication Backend 2

l( IC: Inter nect J\
1 N |

Kie k@ r

Further reading: Chap. 8, 9, 10 and [Waller 2013]
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e Measures the three causes of overhead

* Monitored Application

— single class; single method; fixed timing; configurable

e Benchmark Driver

— initializes; executes; collects; records

* Designed/implemented, executed, and
analyzed/presented according to our
benchmark engineering methodology

e Rk

Further reading: Chap. 8 and [Waller and Hasselbring 2012, Waller 2013, Waller and Hasselbring 2013, Waller et al. 2014]
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SPECJ bb2013 [Pogue et al. 2014]
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Middleware: Business logic, data storage

Eva I u ate performance & Group 1 (Using fork/join, java.util.concurrent,..) BE: Backend 1

ﬁxl: Transaction SM: SuperMarket
Injector: (Issue (Inventory mgmt,

scalability of environments for requests wack | | pontstade ) (Recepnd

) SP: Supplier  cstomer data
Java business applications e
. &
? ? Inter Java-process
Group 2 0 < communication Backend 2

> World_Wide Supermarket l( IC: Interconnect J\,
company IT infrastructure |

Group n Backend n

H

spec
http://spec.org/
http://research.spec.org/

Further reading: Chap. 8 and [Waller 2013]
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Meta-Monitoring
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A

Monitoring the Monitoring Framework
— based upon Kieker 1.10
— Kicker available as tagged version in git

monitors monitors

Challenges
— Monitoring the monitoring
* prevent endless loops

— Minimize perturbation

* aka meta-monitoring overhead

Further reading: Chap. 10 and [Waller 2013]

PhD Thesis Defense — Performance Benchmarking of Application Monitoring Frameworks Jan Waller — December 12, 2014 15



Systems Under Test (SUTs)
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<<component>> <<component>> &
Kieker.Monitoring { Kieker.Analysis :l
User Interface [ mx || wi
ildCAT | ..
<<cumpunent>:ﬂ «currpunent)){l =
- (ioniterng Analyzts 0 S 0 Data presentation layer
Probe Controller a
T T I 2 CMR
AAN AN 0 H "
" H Data aggregation layer
§l & [ <<subsystem>> £7[| 3 0
SR Pipe & Filter B) Probe collection layer
ij O Y ‘I‘ <<component>>g| [ — Java SUM
Q)] [c<component>>g] — Al User Interface " m €@ instrumentation layer Native
Monitori — ;
O b data
J e 0 i =1 JRE/JWM gatherer
- " ) lomn 4
s L0 L % :
2 <<component>> f |" [<<component>> £ inspect' Agent Operating system

| Monitoring

S ~ IL—\ &

& Monitoring (@) e M- Analysis

Writer \"\ M. ‘I }'J Reader
L= | \ \ / L= |

Kieker ExplorViz inspectIT SPASS-meter

http://kieker-monitoring.net http://explorviz.net http://inspectit.eu http://ssehub.github.com

* Monitoring * Monitoring tool * Monitoring tool * Monitoring tool
framework e Research project e Commercial tool ® Research project

* Research project e Kiel University * NovaTec GmbH ¢ Univ. of
e Oldenburg Univ. e Focus on e Focus on APM Hildesheim
e Kiel University performance e Integrated analysis * Focus on resources
e Univ. of Stuttgart under high load e Integrated analysis

* Focus on traces

NI KEr ExplerViz

Further reading: Chap. 4, 12 and [van Hoorn et al. 2012, Fittkau et al. 2013a, Siegl and Bouillet 2011, Eichelberger and Schmid 2014]
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Evaluation




25 30 35
1 l

20
l

Mean response time (Js)
15

10
1

PhD Thesis Defense — Performance Benchmarking of Application Monitoring Frameworks
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WeeEenah

Mean response time of ...

Writing (W) — Instrumentation (I)
— Caollecting (C) —— Method time (T)
10 JVMS

o calls
2,000,00

10 ctack depth
50% anV\{\‘“P

minimal time

u\ﬂhkmlln]\klhklﬂ ok

|
l | I l n,_. A Iu—l | N o WY N M ) o
| | | |

500000 1000000 1500000 2000000

Number of method executions

Further reading: Chap. 11 and [Waller and Hasselbring 2013]
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1?0

1(I)O

Response time (us)

{6.70K 8
o - N0.29§-N0.54

WesEenah

Response time of ...
Writing (W)
Collecting (C)

A Instrumentation (I)
N Method time (T)
(mean with 95% Cl)

24.20

Benchmark capabilities:

v Benchmark all versions of Kieker
v' Compare releases with each other
v’ Detect performance regressions

PhD Thesis Defense — Performance Benchmarking of Application Monitoring Frameworks

ther reading: Chap. 11 and [Waller and Hasselbring 2013]
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Linear Increase of Overhead
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WesEenah

580

O Writing (W)
[ Collecting (C)

U
0))
o

M Instrumentation (I)
[0 Method Time (T)

520

Execution time (median in Ls)
g
o

500

12 4 8 16 32 64
Recursion depth (number of successive method calls)

Benchmark capabilities:
v' Benchmark with scaling workloads

Further reading: Chap. 11 and [Waller and Hasselbring 2012]
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Multi-Core Architectures
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WesEenah

520 21 Writing (W) 78,8 78,5

[J Collecting (C)
515 M Instrumentation (l)
O Method Time (T)

13,7

9,4

7,3 8,0

505 46
27 2,6 2,6

2,5 2,5
10 10 i 07 H H H H
500 0,1 0,1 01 0.1

synch asynch synch asynch synch asynch synch asynch

Execution time (median in Ls)
il
o

X6270 Blade Server X6240 Blade Server T6330 Blade Server T6340 Blade Server
2x Intel Xeon E5540 Quadcore 2x AMD Opteron 2384 2x Sun UltraSparc T2 2x Sun UltraSparc T2+
2 CPUs; 8 cores; 16 logical 2 CPUs; 8 cores 2 CPUs; 8 cores; 64 logical 2 CPUs; 8 cores; 128 logical

Benchmark capabilities:
v' Benchmark and compare different environments

Further reading: Chap. 11 and [Waller and Hasselbring 2012]
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8_ - Response time of ...
Writing (W)

o _| Collecting (C)
—_ L0 A Instrumentation (I)
3 N Method time (T)
~— O_ (mean with 95% ClI)
o<
£
(-
5 8- /

/722227

¢ ] 1 -

A 14,40 IS

WesEenah

Kieker

——— Performance tuning configuration (TCP writer)

PT1

|
PT2

PT3

Benchmark capabilities:

v' Benchmark to guide a structured performance tuning approach
v' Benchmark other tools (ExplorViz monitoring)

PhD Thesis Defense — Performance Benchmarking of Application Monitoring Frameworks

Further readin

Jan Waller — December 12, 2014

g: Chap. 11 and [Waller et al. 2014

]
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i NS peCt IT [Siegl and Bouillet 2011]

Compare high and low workloads
Response time (median in pus)
Deactiv. Collecting Writing

high load Ilr2.4;& \1 25.0 t\ \i/z.zﬁl

I I H —

N\

\]23.9 I\ Yj}/j |

H H

low load || 3.4 ]

Compare local and remote analysis (under high workload)
Deactiv. Collecting Writing

local |:2.4N \]25.0[\ \\;;"Zl

I I ] —

remote 11/2.4//}\ \] 24.9 I\

%5.2%

[ | |
10 20 30
Response time (median in us)

Benchmark capabilities:
v' Additional commercial monitoring tools (inspectIT)
v Only minor adjustments required

PhD Thesis Defense — Performance Benchmarking of Application Monitoring Frameworks
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WesEenah

Further reading: Chap. 12 and [Siegl and Bouillet 2011]
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S PASS‘ m ete I [Eichelberger and Schmid 2014]
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WesEenah
Investigate causes of monitoring overhead

Deactiv. CoIIectlng Wr.t,ng F‘ﬂs OTERIC r_ﬂ

0 5 10 15 20
Response time (median in us)

http.//ssehub.glthub.com

Compare different technologies (local) Compare different technologies (remote via TCP)
Median response time overhead of SPASS-meter using ... Median response time overhead of SPASS-meter with TCP using ...
ASM /1 28.7 }/ ASM /I 13.5 /

Javassist /1 31.5 l/ Javassist /i 16.9 I/

(I) 1|O 2|0 I3|0 | (I) 1|0 2|O 3IO

Response time (median in us) Response time (median in us)
P — Sl I (aV to

Benchmark capabilities: resa(ts : [E(clf\db@m”
v' Additional open-source monitoring tools (SPASS-meter) Fivxdll’\gs gd 7_0i4]
v' Only very minor adjustments required | and SC L/ff

Further reading: Chap. 12 and [Eichelberger and Schmid 2014]
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SPECJ bb2013 [Pogue et al. 2014]

Determine capacity of system (workload as benchmark score)

No instr. Deactiv. Collect. Writing e

jOPS 268705 19490 2013 ‘ O J

BBBBBBBBB

”’;o K
o
Run experiments using determined capacity J @ @U’J

ceker [N NN\ N TN N T,
0 > 4 6
Response times (mean in ms with 95% Cl)
. Macro “b?"‘i'\.vgiﬂgs
Deactiv. Collecting Writing 5 : (n
woosench SRRy A, " echwarks |
SPECjbb #%}%Mﬁ///////////////////////////////////. 7 2
0 1 2 3 4 5
Normalized monitoring overhead

Further reading: Chap. 13
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Meta-Monitoring
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<<assembly component>>

BeforeOperationEvent
<<assembly component>>

SystemNanoTimer
setLoggingTimestamp(..) 10

avg: 2us, median: 1us \ getTime()
avg: 5us, median: 1ps

<init>(..)
avg: 32us, median: 6us

<<assembly component>> <<assembly component>>
MonitoringController WriterController

<<assembly component>>
monitoredApplication.MonitoredClass

newMonitoringRecord(..)
avg: 61us, median: 39us

newMonitoringRecord(..)
avg: 70us, median: 44us

islpermesiggEnabled()
avi @ edian: 10us

getTimeSource()
avg: 15us, median: 4ps

| newMonitoringRecord(..)
| avg: 4ps, median: 2us
10 : . [ I'V\ S FO V‘ \
is
<<assembly component>> @ l V\ 'Eyt'
AfterOperationEvent ( V\/\e V\t | Xi
setLoggingTimestamp(..) deve 0 P
avg: 9us, median: 1us p— 0 e V‘ —
1 of Kiek
<init>(..) 10 O rentiraceld( ).
avg: 22ps, median: 6us avg: 4pss, median: 1ys
getld()
<<ass_|(_embl31v|cotmdpotnent>> avg: 4ps, median: 1us
raceMetadata
- 1 <<assembly component>>
<init>() / SessionRegistry
avg: 7us, median: 2us 1
recallThreadLocalSessionld()
avg: 4us, median: 1us
setLoggingTimestamp(..) 1 9 H
avg: 2us, median: 1us I~
10 10
getTraceld() V.
avg: 4us, median: 1us b
10
getNextOrderld()
avg: 4us, median: 1ps Q\O/ |

Further reading: Chap. 14

monitoredMethod(..)
avg: 4602us, median: 3110us

1
'‘Entry' —>

<<assembly component>>
AsyncFsWriter

triggerAfter(..)
avg: 170ps, median: 138ps
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Related Work

Benchmark Engineering Methodology
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— No encompassing methodology
* see [Hinnant 1988, Price 1989, Sachs 2011]

— Only 15 of 50 publications on benchmark engineering
* E.g.,, [Gray 1993, Sim et al. 2003, Kounev 2005, Huppler 2009, Sachs 2011]

— Execution of benchmarks mostly ignored in literature!

* Only recognized in more recent publication!
* E.g., [Kounev 2005, Huppler 2009, Sachs 2011]

Further reading: Chap. 15
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Related Work (cont)
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Measuring Monitoring Overhead

i : validation
— Basic analysis (27 publications) | no ca/usisijf//ff

—

* E.g., [Parsons et al. 2006, Apprﬁgmics 2010]

— Causes of Overhead (13 publications) Jften MOVe Specia(izjﬁﬂ
n wnove SPECT

* E.g., [Kanstrén et al. 2011] —

— Adaptive Monitoring (s publications) 5 CAUSES
* E.g., [Reiss 2008] |’
— Performance Evaluations of Kieker (4 publications)

* E.g., [Focke 2006, Eichelberger and Schmid 2014] less detai(ed
e

Further reading: Chap. 15
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Replication and Validation
* MooBench as open-source software

* All results available online
— Raw results and generated diagrams

[/ S k
— Prepared experiments for all Kieker versions _"_LLI@ @

http://kieker-monitoring.net

Hlesenah
oLt

http://kieker-monitoring.net/MooBench

— Detailed description of experiments

Publication of Benchmark Results
(1) (2) (3) (4) (5)

Publication with ... .
.. source code,
Publication code Full m
code executable ..
replication

only and data
code, and data http://zenodo.org/

Not . > Gold standard
reproducible based upon [Peng 2011]

Further reading: Chap. 16
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Outlook & Future Work (cont)
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Benchmark Experiments

* Additional monitoring frameworks/tools
e Further environments besides Java

e Evaluation of analysis overhead

— TeeTime [Wulf et al. 2014] TeeTime

e Establish benchmarks in community
— inspectIT

- AI M [Flaig 2014, Schulz et al. 2014, Wert et al. 2015]

* Use in continuous integration

e

“‘a’ﬁ
[}

— Automated regression benchmarks for Kieker twaieretal. 2015

Further reading: Chap. 16
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Continuou5) C|AIU

Regression Benchmarks (

I ntegratlo n Christian-Albrechts-Universitat zu Kiel
HesEenah
—
| T
I l
m
2
£
= 30 — | I . I . |
|q—) 42.52 40.08 41.54
2 37.58 37.67
8- 40.06 39.36
(%)
&
c 20 — — e — — — —
©
()
=
10 — — — —
3.86 3.94 3.88
- - 7.20 7.25
0 - m - [ 0.76 M  0.76 I
2013-03-05 013-03-06 2013-03-0 2013-03-08 ee 2013-05-26 2013-05-27 2013-05-28
Nightly Builds on our Jenkins Server
M Base M Instrumentation Collecting Data Writer (ASCII ) I Confidence Intervals (95%)

re WO Vk' |

Benchmark capabilities: W

v' Automated benchmarks in continuous integration

Further reading: Chap. 11 and [Waller et al. 2015]
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Goal, Question, Metric (GQM)
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Goal G Measure and quantify the performance overhead of a
monitoring framework with the MooBench micro-benchmark.

Question Q1 Which monitoring tools can be benchmarked?

Metrics M1 tools or frameworks
M2 required changes for simple benchmarks
M3 required changes for cause analysis

Question Q2 What effort is required to benchmark?

Metrics M2 required changes for simple benchmarks
M3 required changes for cause analysis
M4 required run-time of the benchmark

Question Q3 Can the monitoring overhead be quantified?

Metrics M5 different scenarios
M6 configurability of the benchmark
M7 reproducibility of benchmark results

Question Q4 Are the benchmark results representative?

Metrics M7 reproducibility of benchmark results
M8 differences to other benchmarks
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Micro-Benchmarks
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Benchmark designed to measure individual portions
* External Controller configures Monitoring and Driver

* Monitored Application provides fixed T

e Benchmark Threads

call monitored method

e HtotalCalls
* HrecodedCalls

e Run 4 times to measure

complete source code available at:
http://kieker-monitoring.net

Enterprise Server

O——

<<component>>
External Controller

2] 4@)

Java-VM

<<component>>
Benchmark System

<<component>>
Application

2]

<<component>>
Benchmark

<<component>>
Monitoring

2]

<<component>>
Benchmark Driver

S

Q

<<component>>
Monitored Application

<<component>>

@_ Benchmark Thread
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M o]e Be NC h (Monitored Class)
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Listing 8.2. Required Java interface for the Monitored Application

public interface MonitoredClass {
public long monitoredMethod(long methodTime, int recDepth);

}
Listing 8.3. Basic implementation of the MonitoredClass interface

1 public final class MonitoredClassSimple implements MonitoredClass {
2 public final long monitoredMethod(long methodTime, int recDepth) {
3 if (recDepth > 1) {
4 return this.monitoredMethod(methodTime, recDepth - 1);
5 } else {
6 final long exitTime = System.nanoTime() + methodTime;
7 long currentTime;
8 do {
9 currentTime = System.nanoTime();
10 } while (currentTime < exitTime);
11 return currentTime;
12 }
13 }
14 }

Further reading: Chap. 8 and [Waller and Hasselbring 2013, Waller et al. 2014]
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M o]e Be N Ch (Benchmark Loop)
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Listing 8.4. Excerpt of the Benchmark Thread’s run method

1 public final void run() {

2 long start_ns;

3 long stop_ns;

4 for (int i = 0; i < totalCalls; i++) {

5 start_ns = System.nanoTime();

6 monitoredClass.monitoredMethod(methodTime, recursionDepth);
7 stop_ns = System.nanoTime();

8 timings[1] = stop_ns - start_ns;

9 }

10}

Further reading: Chap. 8 and [Waller and Hasselbring 2013, Waller et al. 2014]
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S P ECJ b bZO 1 3 (Defect identified — Dec. 09, 2014)

Defect identified in SPECjbb®2013

Ca u S e Of D efe Ct affects comparability of results

December 9, 2014 - The Standard Performance Evaluation Corporation (SPEC) has identified a defect in the SPECjbl

Christian-Albrechts-Universitat zu Kiel

013 benchmark suite. SPEC has suspended sales of the
SPECjbb®2013 benchmark and is no longer accepting new submissions of SPECjbb®2013 results for publication on SPEC's website (www.spec org)

L
® S u p e r l I l a r ket S r u n n I n g SPEC is advising SPECjbb®2013 licensees and users of the SPECjbb®2013 metrics that a defect recently uncovered impacts the comparability of results. This flaw can significantly reduce

the amount of work done during the measurement period, resulting in an inflated SPEC;bhi‘ZOB metnic. SPEC recommends that users not utilize SDECibD32013 results for system
comparisons without a full understanding of the impact of this defect on each benchmark result

O u t Of Wa re S u l I d e r SPECbb®2013 results published on SPEC’s website have been marked Code Defect (CD) to alert readers to this issue. The SPEC OSG Java subcommittee is working to revise the

benchmark to correct this defect, add additional validation safeguards, and release a new version as soon as possible. Current licensees will receive a free copy of the new version when it
becomes available

L]
eXt re I I I e | y I l I g I l I O a d Below is a summary of the SPECjbb®2013 defect and its secondary effects. Please be sure to review this before utilizing any SPEC]tb@‘)(H} data or running the SPECJ:J!:@?O‘IB

benchmark for system comparisons

Primary defect: Partial Purchase Requests result in a workload that can vary significantly

[ J
Purchase transactions are the main transactions executed in SPEC]sz’ZOH The Transaction Injector (TxI) will initialize a purchase request to one of the available Supermarkets. Each

purchase request will try to purchase an average of 60 items before checking out at the register. As load increases on large systems and latencies get longer, the store may have run out of
inventory and the purchase request will not be able to purchase all intended items. This partial transaction occurs because the replenish request triggered when the inventory for a given
item goes below 10% is not completed in time and the Supermarkets inventory reaches zero for that item. The threshold for a successful purchase was set too low (~1% of original target

.
— g e n e ra te h I g h I O a d and, in some circumstances, purchases with as few as a single item are declared successful. Since this flaw can affect resuits to varying degrees, the metrics obtained from these results

are not comparable
Secondary effects of above defect

— compare systems

ase Request, a receipt is sent to the HQ for the Supermarket. Due to the effect des aving fewer than 60 items purchased

the HQ datamining requests iterating through the partially fulfilled requests are lighter weight than expec 2013 metncs.

d in further performance inflation. Due to this, SF

Fnr mare infarmation contact SPE(

i O U r a p p rOa C h http://www.spec.org/jbb2013/defectnotice.html

— utilizes rather low load
— might be affected by defect
— however, experiment easily repeatable, as soon as bug fix is released
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Kieker Architecture
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Kieker: Small Moments
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Performance comparison with MooBench
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 X6270 Blade Server
— 2x Intel Xeon 2.53 GHz
— 24 GiB RAM
— Solaris 10
— Java 1.5 - 1.7 (64bit)
— Aspect]

* X6240 AMD
* T6330/6340 SUN

Further reading: Chap. 11 and [Waller and Hasselbring 2012, Waller and Hasselbring 2013, Waller 2013, Waller et al. 2014]
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Exp Writer Cores Notes Exp Writer Cores Notes
S1 SyncFS 1 single physical core Al AsyncFS 1 single physical core
S2 SyncFS 2 two logical cores on the same physical core A2 AsyncFS 2 two logical cores on the same physical core
A3 AsyncFS 2 two physical cores on the same processor
X6270 Blade Server hvsical diff
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Meta-Monitoring (o writing
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<<assembly component>>

BeforeOperationEvent <<assembly component>>
SystemNanoTimer
setLoggingTimestamp(..) 10
avg: 1us, median: 1us \ 10 getTime()
> avg: 3ys, median: 1ps
10 21
<init>(..)
avg: 5us, median: 3pus 10
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21 newMonitoringRecord(..)
avg: 25us, median: 13ps

newMonitoringRecord(..)
avg: 33us, median: 14ps

10

21
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2
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\\0
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TraceRegistry
1 getAndRemoveParentTraceld(..)
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M eta = M on |t0 I’I N g (deactivated probe)
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<<assembly component>>
MonitoringController

<<assembly component>>
monitoredApplication.MonitoredClass
isMonitoringEnabled()
avg: 11us, median: 4us

triggerBefore()
avg: 8us, median: 2us

monitoredMethod(..)
avg: 269us, median: 102us

<<assembly component>>
TraceRegistry

1
'‘Entry' —>

triggerAfter(..)
avg: 13us, median: 5us

getTrace()
avg: 6us, median: 1us
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Benchmark capabilities:

v Additional benchmark scenarios (online analysis)
v Additional environments (private cloud)

v Additional monitoring tools (ExplorViz monitoring)
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Further reading: Chap. 11 and [Fittkau et al. 2013b]
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