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Kurzvorstellung Referent JN?Vm

Stefan Sieg|

= 29 Jahre alt
= Master of Science (Software Technology)

= Seit 5 Jahren als IT Consultant bei der
NovaTec GmbH im Bereich Softwarearchitektur.

= Seit 2,5 Jahren Verantwortlicher des Bereichs
~Application Performance Engineering”
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IT- PrOJectmanagement & Consultmg

= Motivation
,Projektkiller" Performance
= Software Performance Engineering

Application Monitoring Werkzeuge
= Auswahlkriterien: Monitoring Werkzeug

= Werkzeugvorstellung
= Manuelle Integration in den Quellcode
= Transparente Integration

= Abgrenzung zu den MarktfUhrern
= Fazit
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m IT- ProJectmanagement & Consultmg

Qualitatsplanung und Sicherstellung ist ein essentieller
Bestandteil jeder Ingenieursdisziplin
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~Projektkiller" Performance _INOVATEC-

IT-Projectmanagement & Consulting

85% aller Projekte haben Performanceprobleme
(Forrester 2004)

= Ursachen fur Performanceprobleme
= Kein Management von Performance
= Missverstandnis von Best Practices ("make it run, make it fast”)
= Funktionalitat vor Performance
= Performance als "Add-on” nach der Fertigstellung der Applikation

= Ausweg
= Risikogetriebenes, proaktives Management von Performance
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Software Performance Engineering JN?V{\TEC

Systemmatischer, kostengetriebener Ansatz Uber alle Projektphasen

- Definition von Performance SLAs
- Prototypische Realisierung

Architektur

- Analyse Benutzerverhalten

- Monitoring - -

- SLA Uberwachung - Profiling / Memory Profiling,
- Trendanalyse Produktion Entwicklung [ESIEClLs

- Proactives Handeln - Architekturvalidierung

- Kapazitatsplanung
- Funktionalitat Monitoring

- Ubergreifende Lasttests
- SLA Uberpriifung

Preproduktion
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Anforderungen Monitoringwerkzeug Jqum

= Integration in die Anwendung

= MOglichst transparente Integration ohne Anpassung des
Anwendungscodes

= Optimal: runtime bytecode modification, AOP

= Overhead
= Moglichst gering, sonst ,Apfel mit Birnen Vergleich"
= QOrientiert sich am Umfang des Monitorings

= 3-stufiger Ansatz (Agent-Speicherung-GUI) liefert typischerweise
geringsten Overhead

= Optimal : <5% (Produktion)

= Konfiguration und Konfigurationsanpassungen
= Moglichst einfache und Ubersichtliche Struktur
= Konfigurationsanpassung im laufenden Betrieb
= Qut-of-the-box Erkennung von gangigen Frameworks
= Optimal : Grafische Konfiguration
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Anforderungen Monitoringwerkzeug (2) _INOVATEC-

IT-Projectmanagement & Consulting

= Sensoren
= Methodenlaufzeiten
» Datenbankinformationen und detailierte Informationen zu SQL Queries
= Systemressourcen (zumindest JVM interne Ressourcen)
= Optimal : Aufbau eines Callbaumes
= Oberflache
= Einfache Auswertungsmaoglichkeiten
= Verteilt startbar
= Optimal: Anpassbare Oberflache (Richclient oder Webbasiert)
= Historische Informationen
= Langzeitspeicherung der Daten
= Historische Vergleichsmoglichkeiten
= Trendanalysen
= Automatisierte Uberwachung
= Definitionsmadglichkeit von Schranken (,,SLAs")
= Benachrichtigung bei Problemen

www.novatec-gmbh.de -8 - © 2008 NovaTec GmbH



Monitoringcode in der Anwendung _INOVATEC-

IT-Projectmanagement & Consulting

= Oft auf Basis von Logging Frameworks und/oder JMX
= Verkomplizierung des Anwendungscodes, Wartbarkeit sinkt
= Auswertung kompliziert und zeitaufwendig
= Bugs im Monitoringcode sind maoglich

= Java - Webshop/src/de/webshop/shoppingcart/service/ShoppingCartService java - Eclipse Platform Y - oy . - - E@Q
Eile Edit Source Refactor Mavigate Search Project Run  Window Help

C-lE $-0-%- BH¥G- OS5 P Glvfl -t~ I (i SVN Repostt.. (B Java)

12 Package Explorer zé'\\'fg Hwerarchyl =il m ShoppingCartService java X m ShoppingCart.java ‘ m ShippingService,java | o] PricingServicejava W ==l

B <)===>‘ ¥ imd package de.webshop.shoppingcart.service; '.g_

"i;—Jz ‘Webshop
@#import java.util.logging.Level:[]

53 src
B dewebshop . . .

0 articl public class ShoppingCartService {
article

E customer / Performance measu g code

g order private static final Logger LOGGER = Logger.getlogger("ShoppingCartPerformancelogger™);
pricing
m PricingService.java ShoppingCartDAQ scDAC = new ShoppingCartDAO ()

## shipping
[J] ShippingService java = public ShoppingCart findShoppingCartForCustomer (Customer c){

‘:ﬂ shoppingcart // Performance measuring code
[ dac long timeStart = System.currentTimeMillis():
i service 3

] ShoppingCartService java {// ... Business Code 7

1) ShoppingCart.java ShoppingCart cart = scDAC.findByCustomerID(c.getID(});

8 tools

/ Perform g code ... messy

[1] Invokerjava

= measu
=i, JRE System Library [jre6] =

long timeEnd System.currentTimeMillis ()
if (LOGGER.isLoggable (Level.INFQ)) {

| F StringBuilder builder = new StringBuilder():;
=|_"E|' builder.append ("Logged performance statistics for shopping cart recrieval"):
builder.append ("Current thread id: ");
FAE e w” builder.append (Thread. currentThread() .getld()) ;
builder.append ("Timing is: ")

de.webshop.shoppingcart.service
builder.append (timeEnd - timeStart);

import declarations 5 i z
LOGSER. info (builder. toString(} )

ShoppingCartService
7 LOGGER: Logger L.
& scDAQ: ShoppingCartDAO
@ findShoppingCartForCustomer(Customer) ¥
@ calculateCart()

return cart;

= public ShoppingCart calculateCart () {
// Performance measuring code
long timeStart = System.currentTimeMillis(): X
< 3
n* Writable | Smart Insert | 43:21 ] E%

L
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Monitoringcode in der Anhwendung (2) JNOmV{T\TLCF

= JaMON ;
= Framework zur Integration von Messpunkte J! %

in den Anwendungscode
= Erlaubt Monitoring von SQL & Servlets

= SIMON

= Simon ist ein Spinoff mit Nanotimer und Simn

baumartiger Darstellung

SO FlexiblafDymanic — A String can represant anything - Page/OuesrysMathods. ..

Monitor mon = MonitorFactory.start ("pageHit. "tuserName) ;

S0 Code Beipg Timed. o .
won.stop () ;

@ -I-I .I:: . .I-I. : -I-I ..I-I.I -I.I .I:: . .I-I. : 2 EI::.::.I.I -I:: i .I-I. :

myappipageHit.ssouza, ms. 5,000 200 1,000,000 54 102 0 s000 1 4
437,398 86 364624301 484 102 47 464,990 1 1 L] 918006 9:54:53 P 1
102 42 TITa 1 1 L] 91806 9:54:53 P 1

21806 9:54:53 P 1

select ® from employees where Iname=7, ms.
java.sgl. Statement executeJuery(javalang. 5ting), ms. 3,356,728 TO 235,283 654 59
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= Kostenfreies Monitoring Werkzeug fur Java (kostenpflichtiger Support)
= Transparente Integration der Messpunkte (bytecode modification)

=  SLA Definition anhand von Methodenlaufzeiten

= Einfache historische Analyse (jedoch kein Vergleichsmoglichkeit)

= Komplizierte Konfiguration s
= DatenbankUberwachung == T

. . i~y T - o ¢ LN

n u r m It VO I I Ve rS I O n Critical Warning  Info Avg & Min Max %
edit 4 00 10 55.19 0.03 21317
.- - login 0 ] 0 9 035 001 097
m O g I I C h add 0 0 0 1 013 0.13 0.13
catalogue 0 L] 0 3 0.05 0.04 008
= = administration 0 o 0 16 0.03 0.02 0.08
= \Weni g / Keine " B @ W TR
purchas 0 o 0 6 0.02 0.00 004
EntWiCkI u ngs_ logout 0 o 0 ] 0.00 0.00 0.00

. ag = Resource Distribution  Load
a kt I V I ta t Distribution Across Tiers
Managed Nodes Avg. Elapsed Time(sec) Avg. CPU Time(sec)

Zee@FrontEnd 5519

018

Avg #
016
008
0.02
0.01
0.01
0.01
0.00
0.00

CPU Time(sec)

Inbound Calls

10

Min #

0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00

, laston #
Max ¥

0.73 5/608 5:43.08 FM
048 417/08526:38 AM
002 21308 102559 AM
002 271308 2:18:29 PM
0.04 560854231 PM
0.02 5608 542.36 PM
001 2/13/082:1847 PM
000 2713082:1852 PM

OutBound Calls Call Ratio
60 600

Managed Nodes [3
Servlet(0.06%)
@ Database@XE
<l J2ee@BackEnd
< J2ee@FrontEnd

[Serviet(5.59%)|
IDBCI94 41%)

® |DBC(99.94%) @ 5enviet(0.06%)

E B 0 9 &

http://www.determyne.com/

@ |DBC(94.41%) @ Serviet(3.59%)
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Glassbox 1/2 NOVATEC

IT-Projectmanagement & Consulting

= Anwendungsmonitoring auf Basis definierter Performanceziele
= Automatische Untersuchung des ,root causes"

= Kategorisierung und Beschreibung der Fehlerursache

= Ziel: Automatisches Auffinden von gangigen Fehlern

) Glassbox Web Client - Mozilla Firefox EEX
Ble Edt Vew Go Bookmarks Tools Help
G- S0 | 0% %286 8 S|S0 nwochs:ssgasmboient om B 0« G |

Glassbold 23 .0

Status Analysis Server Operation Application Avg. Time Executions

sLow Thread Contention local SearchProductsAction jpetstore 10.13 sec. 1z
sSLOowW Slow Database local ViewProducttAction jpetstore 1.17 sec. 2
oK local i 2 Glassbox Web Client 220 ms 2
oK local = jpatstors 45 ms 4
oK local jpetstore 34 ms 8
oK local jpetstors 30 ms 3
oK local jpetstors 27 ms 4
oK local jpetstore 23 ms 15
oK local jpetstore 22 ms 55
oK local Glassbox Web Client 17 ms 8
oK local ction jpetstore 16 ms 31
oK local adController it 7.8 ms 3
oK local = -oductAction 7.0ms 12
oK local nt 3.5 ms 3
oK local nt 0.75 ms 3
oK local nt 0.62 ms &
oK local nt 0.48 ms 3
oK local nt 0.25 ms 1984
A
SLOW OPERATION: SearchProductsAction
Cause! Java bottleneck due to too many operations waiting on the same resource
Operation ran 13 times since 8/16/06 12:46 PM

Slow 11 times ( 84 %) Average Execution Time Overall: 10.13 sec.

Exceeded 1.0 sec. goal 11 times (84%) Average Execution Time While Slow:11.97 sec.

Technical Summary

__ Thread Contention: When the SearchProductsAction operation ran slowly, it took an average of 7.88 sec., including time in
6% method com.ibatis.jpetstore.presentation.action. BaseAction.acquireResource() waiting for threads to release a lock on a Java
obiect. A

Done
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Glassbox 2/2 NOVATEC
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© Mozilla Firefox CEX
. O p e n S O u rCe File Edit View Go Bookmarks Tools Help
G- - g0 03 é_b _f,f_,n - ( <8 & & [0 nwidfocah box/Opera tionDetals. formzoperatonld=operation(type ¥ | © Go [[Gl |

|

u E i n fa C h e I n Sta I | a ti O n FAILING OPERATION: ViewCategoryAction

Cause: Could not connect to the database

u Ke i n e Ke n n t n i S d e r Operation ran 43 times since 8/1/06 12:05 PM

Failed 1 times ( 2 %) Average Execution Time Overall: 160 ms

A p p I i ka ti O n n OtW e n d i g Exceeded 1.0 sec. goal 1 times (2%) Average Execution Time While Slow: 6.21 sec.

m Konflgurlerbar Technical Summary

= Definition der
,Operations"

| Elgene Senso ren DB Connection Failure

Operation: com.ibatis.jpetstore.presentation.action.ViewCategoryAction

& The ViewCategoryAction operation encountered errors when connecting to the jdbe:mysql://localhost/petstore database.

Technical Details

Location: Sampsono3

= Tipp: Kann auch gut mit e

41 OK 7.6 ms for OK
6.21 sec.for SLOW

anderen Monitoring b i
Werkzeugen kombiniert %DBConnectionFaﬂure

W e rd e n The operation's thread failed to get a database connection at the following points:

Database Connection URL: jdbc:mysql://localhost/petstore failed for 1 distinct connection requests.

A failure indicated by a data access problem: java.sql.SQLException, SQL state [28000], SQL error code [1045]:
Access denied for user 'areallystupiduse'@ localhost’ (using password: YES).

Class Method Line

com.mysgl . jdbc.MysglIo checkErrorPacket 2921

| n com.mysgl . jdbec . MysqlIO checkErrorPacket 770
il com.mysgl . jdbc.MysglIo secureRuth411 3641 @

JUST TELLS YOU WHAT BROKE™

http://www.glassbox.com/
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inspectlIT 1/2

= Kosteneffektives Java Monitoringwerkzeug
= Unterstitzt alle Java Anwendungen ab Java 1.4
= Transparente Integration (runtime bytecode modification

» Flexible Basisarchitektur: Sensoren sind Plugins
= Zeitmessung 558
= Systemresourcen

5% Invocation Sequence 22 = =

w localhost : 8080

< [ NovaSpy
= [ Instrumentation Browser

s& Invocation Sequence Novaspy

o Method

P de.inspectit.example. invocation.article. dac | @ Start Time (@ Duration (ms!~ Child Count

] D a te n b a n k E g ::'::::::z :::::: ::::::::::':::::: ::tr 19.06.2009 15:37-11.972 orderCartForCustomer{Customer) - de.inspectit example.invacation.order OrderService 32862692
19.06.2009 15:33:52.012 orderCartForCustomer(Customer) - de inspectic example.invocation order OrderSenvice 32816.742 1587
b de.inspectit. example.invocation.customer || | 1o 0 5004 153535760 orderCartForCustomer(Customer) - de.inspectit. example.invocation. ord 31383.006 1.503
- D ik de.inapectit example. invocation. customer. | o e e B e e 30700.308 1.201
] E X Ce t I O n S E g :: :::p““ example.invocation.customer. | | 5 4¢ 0ng 153105004 orderCartForCustomer{Customer) - de. inspectt example. nvacation.order. OrderService 30078.904 1.459
B o 19.06.2009 15:34:59.645 orderCartForCustomer(Customer) - de.inspectit. example.invocation. order. OrderService 29825.784 1419
D B de.inspoctit example.invocation.erder-dao| | |1 ¢ 3009 15:33:08.179 orderCartForcustomer(Customer) - de.inspectt example. invocation order. OrderSen 29219.016 1439
. D 8 de.inspectit example.invocation.order.data || 15 55 2009 15:44:44.013 orderCartForCustomer(Customer) - de.inspectit example. invocation. order, OrderService 29024.467 1347
] I n VO Ca t I O n S e u e n Ce S b £ de.inspectit example.invocation.pricing 19.06.2009 15:39:36.941 orderCartForCustomer(Customer) - de inspectic example iy order OrderServic 28955 14 1413
q D B de.inspectit example.invocation.shipping || |14 o5 300 15:25:95.753 arderCartForGustomer{Custamer) - de.inspectit example.invacation.arder OrdarService 28802.178 1325
b de.inspectit.example.invocation.shaBRingq | | 19 56 2009 15.43:30.622 orderCartForCustomer{Customer] - de.inspectic example. invocation order OrderService 28459.079 1,249 =
[ 8 de.inspectit.example.invocation.shoppinge | 2
D [} de inspectit example invacation shoppingc|| %o Method () Duration (ms  Exclusive durati Cpu Duration (m £ S0L
P H3 de.inspectit example.invocation.teols.jdbc || [ @ orderCartForCustomer(Customer) - de inspectit Eaampi? invocation or rvice 32862.692 1 300
< 3% Invocation Sequences P getShoppingCartiCustomer) - de.inspectit example invocation customer service CustomerSenvice 2987.197 0.174 20
[ Show Al @ getArticles() - de inspectit example.invocation. shoppingcart. ShappingCart 0.042 0.042 0
Q search b @ verifyAllarticlesAvailable(Article[]) - de inspectit example.invocation article. service ArticleService 1473.84 8.975 20
< E Browser ~ @ calculatePriceForfArticle(], Customer] - de.inspectit. example.invacation. pricing. Pricing Service 27677.786 0.183 260
= 3 de.inspectit example invocation. order b @ calculatePricelArticle[]) - de.inspectit.example.invacation. pricing. PricingService 2.467 1.619 0
< @ orderService < @ calculateDiscountForCustomer(Customer] - de.inspectit. example. invacation. pricing. PricingService 27675.136 0.134 260
¥ @ IsVIPCustomer(Customer) - de.inspectit example.invocation. customer service. CustomerService 27675.002 85.698 260
P = SoL Statements | P @ retrieveOrdersForCustomer(Customer) - de_inspectit example. invocation order OrderServic 1468.249 0.264 0
System Overview @ getarticlelDs() - de.inspectit example invocation. arder data. Order 0.075 0.075 0
i cru b e findByiD(String) - de.inspectit.example. invocation. article. servi 72.565 0.242 20
@ classes © getPricel) - d it example. inv d 0.077 0.077 0
= Memory b o findByiD(String) - de.inspectit. example. invocation. article. servi 72.549 0.243 0
&2 Threads @ getPricel) - de.inspectit example.invocation. article. data.Ar 0.078 0.078 0
@ VM summary b @ findByiD(String) - de.inspectit example. invocation. article. ser 72.598 0.291 0
@ getPricel) - de inspectit example invocation. article data Ar 0.077 0.077 0
b @ findByiD(String) - de.inspectit example. invocation. article. service 72.557 0.245 0
@ getPricel) - de.inspectit.example. invacation. article. data. Article 0.082 0.082 0
b o findByiD(String) - de.inspectit. example. invocation. article. servi 72.592 0.263 0
@ getPricel) - de.inspectit example.invacation. article. data.Ar 0.076 0.076 0
b @ findByiD(String) - de.inspectit example. invocation.article. service ArticleService 72.57 0.242 0

SQL| @ Methods
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inspectlIT 2/2

Schnelle und einfache Installation

Minimaler Overhead

Trendanalyse basierend auf historisierten Daten
Flexible Oberflache basierend auf Eclipse RC

http://www.inspectit.eu

Ale Lcense Help Hle License Help

o a

a oo

dﬂ localhost : 8080 ® Class Loading 2 &0 Threads 52 o dﬂ localhost : 8080 @ Timer 82 @ Timer 5 (=]
~ [ inspectiTemoAgent @ Class Loading Information  inspectbemoagent @ b @ | & Thread Information inspectimpemoagent [ U} ~ [ inspectiTDemoAgent @ inspectITDemoAgent calculate .ngservice & P & | @ inspectITDemoAgent isviecust..ersenvice [ b &
= E= Instrumentation Browser v E Instrumentation Browser
< § de.inspectit example. invocatior, D de.inspectit. example.invocation. article.dao
= © articleDao i o | D B} de.inspectit example.invocation. article.data 25.000 [ 22500
~ o exstsljava.lang.String) a5 D de.inspectit example.invocation. article. service 20,000
© Timer dang 810 D 8 de.inspectit example.invocation. customer. dao 20,000 17.500 s ) ]
b @ findartikelByiD(java.lang. 1340 £ D de.inspectit example.invocation. customer. data T sramng
b @ de.inspectt example. mocaton| 130 © i denspectt example invocation.customer.service gum E 1250
D 8 de.inspectit example.invocatior £ o s e i o 10000 ‘ e
b 8 de.inspectit example. imvocatior| £ =104 b o getshoppingCartide.inspectit example.invocation.customer. data 5000 E
b & de.inspectit.example.invocatior H ~ @ isVIPCustomer(de inspectit example.invocation. customer. data.C ‘ 2500
D E de.inspectt example.invocatior 1260 B i o
b 8 de.inspectit.example. invo catior 1240 g b o retrievecustomerByNameljava.lang String) ]
b de.inspectit example. invocatior w20 || H < & deinspectit example invocation order € 1= |
D E3 de.inspectt example. invocatior| | 8 2 sl | AN 1L 2
- . - - - - - - - - : = = — 2 > - 2 s = b © orderService 5 8 s lifit | |
b £ de.nspectt example.invocasor S i B e napect mamgio Insscatincerdirin | | (AT | |
D & de.inspectit. example.invocatior, o - = = —= 0l ” ; i -
b I de st sxanple mcator|  [EIEFEES T b ® orderpao 1w 1438 14350 1455 1500 1435 1440 1445 1850 1455 1500
> B il o "‘ . D 8 de.inspectit example.invacation. order data :
e.inspectit.example. invocation
- et o oo currentloaded dasses: 1.293 Total loaded classes: 1,300 Live threads: 15 Dacmon threads: 6 D deinspectit example.invocation.pricing [ count Aug (ms) Min (ms) i) Dury [ count (i) (=) e ourl
ey s . "‘ . Total unloaded classes: 7 peak 20 Total threads started: 498 D de.inspectit example.invocation.shipping 483 12281.103 1444.687 27343.618 593 || | 12280.983 1444.593 27343.489 593
3 " D de inspectit example.invacation. shoppingcart (ST
P 3% Invecation Sequences b g d - 8 A h ezl
e inspectit example.invacation.shoppingcart dao
b = soL Statements i cru = Memory 52 2 v o
s g il D 8 de.inspectit.example.invocation. shoppingcart service @ Timer 53
& cru [ CPU Information inspectTemoAgent @ b U | ==Memory Information inspectToemoagent [T U] P 8 de.inspectit example invocation.tools.jdbe i ™
B Clnenca D 5% Invocation Sequences @ inspectITDemoAgent findshoppingCartForCustomer(Customer) - de.ins. .ation. service. She rtsenice (2 b @
b & soL statements
- Y System Overview N
< h
© v summary 3 Werw 4000
5 100,000 @® Classes
= H . . = Memory as00q
= = L & Threads ] 3.000
Zn £ woo000 @ vm summary 2500 A A A
z = s0000 i
g 2 asom 1500 |
2 £ 0
& 2 1a51 1452 1453 1a5e 1855 1856 1857 1458 1458 7
s i
Memary £ | |4 |
o S 2 | IH
= ’ - . - - r ; Max heap size: 743552 k8 Max non-heap size: 114,688 k8 | |
1451 1482 1483 1854 1455 1486 1451 1458 1459 N | L L1 |
Iutal phyuical mehory: 3,08/ 496 K0, dotal wwap space: L2isasa0 was  1a38 1040 la42  le4a leds 1448 1450 1452 1456 1856 1aB8 1500
= Free physical memory. 982,777 kB Free swap space 1.835.664 kB
Committed heap size: 47424 kB Committed non-heap size: 18.688 kB ‘ Count Avg (ms) Min (ms) Max (ms) Duration (ms) ]
Cpu Usage: 1.7% Process Cpu Time: 61.09 s Used heap size: 28,958 kB Used non-heap size: 7.065 kB 2206762 1517186 A345T0] T 1

‘453
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Funktionalitaten der Marktfuhrer JNOV/\I TEC—

IT-Projectmanagement & Consulting

= Vereinfachte (meist grafische) Konfiguration

= Tracing von Benutzertransaktionen Uber mehrere,
heterogene Plattformen

= Berechtigungskonzepte
= Integration von Reporting Funktionalitaten

» Flexibel anpassbare Monitoring Oberflachen (,,Cockpits”,
,Dashboards™)

= Integration in gangige Systemmonitoringsuiten

= Integration von Zusatzfunktionalitaten wie Memory
Analyse / Thread dumps
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_ IT-Projectmanagement & Consultmg

= Performance Engineering Werkzeuge konnen flr wenig
Geld integriert werden

= Freie/Gunstige Losungen bieten fur kleine Projekte einen
optimalen Einstieg/L6sung

= Werkzeugauswahl sollte anhand der konkreten
Projektanforderungen getroffen werden

= Performance Schulungen / Experten Teams (,,A fool with a tool is
still a fool™)

= Dennoch: Ohne ein ,Management von Performance"
bringt auch das Beste Werkzeug wenig
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