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What We Do

dynalrace 6
. Application Monitoring and End-to-end
BUSIneSS User Experience Management transaction capture

User Experience

Across Java,
NET, PHP,
Mainframe,
NGINX,...

Service Level Mgmt.
Impact Analysis
Transaction Types
Conversions

Deep
Code-Level
Context Full Coverage
Information 24x7 Transaction Tracing

All Transactions & Users
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Why do we care about
architectures?



End User
Experience
Analytics/ . . Runtime Application

Performance
Management
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...from a performance angle

Understand relations and dependencies at runtime

Raise awareness for performance impact of architectural
problems among developers, testers, operators

Help with the identification and resolution of
architectural problems

How does architecture relate to performance issues?
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The Problems We Solve

* | would like to comment about: | Online Store W

Comments:

Lili Mush =Lili_Mush
@AussieFarmersD do you have an app? Using your site on my
mobile is ridiculous, slow and extremely unresponsive. Very

frustrating!

Expand

Paulo Portillo

Hehikkopao

I'm looking to drop SEIITIE‘.I serious cash Ijn cookware, but Ilcan’t add itemsltﬂ| my cartl

§ Sep
i 7 UniCredit
I  wemberd . SORSEN B ANALYSEN
— FRMENKUNDEN B FREIE BERUFE
oRIVATKUNDEN | | PRIVATE EER )
.+., Morgan € Gabsoloutes 3 Sep
| m if i had a dollar for every time the twitter app crashed i'd be able
5 *** o afford mé&g for every single show on the wwa tour
Expand
h pirekieinstied
Kredite >Juqeml|'‘S'.‘luifllelerlfl.a
T R » Edfolgstredit , Freie Bafe
oty » Sparan « Bauen & Wohnen sitsein

| couldnt get through my instagram account. -( tried to reset the
password but the link that was sent to my email doesnt seem to

work.
Expand

4+ Reply t3 Retweet W Favorite === Maore
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"I couldn't help but notice your pain."
"My pain?"
"It runs deep. Share it with me!"
(Star Trek V)

Performance is not a band aid you can stick Pllantor

fiir kleime Fri innen

on your application

Architecture has enormous influence on
performance

- You have to make sure your architecture
supports your performance requirements!
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How does your architecture
become a problem for
performance?



#1: Chatty Components

Synth... Request
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#2: Implementation Flaws

DT 14min

Web Request

11

Front End

Business

(Web)

0.71 per minute ————|

Logic
(JBoss)

External Apache Proxy

)

\ / 95.73ms

0.11%
raeREA [Apache 2.2]
o e%elo"s s faa'a 2 "s s

100% 1x

Payment (.NET)

MSSQL

Common Services (JBoss)

Front-End Application »&58&

g

.83%
. ok
KIGORAHKI

\

Application Server

) .

100% 6x

v

L 2?%

Oracle
BSIRRSRIHE, SQL Server
W
| $| 100% 31x {r ﬁ
v L.44: 2 R ;_ 1.i6s
1.6% o 1.85%
BRADBENSIE
wes&m PRROOOEBEE
_
[100% 1799x |
Common Services Oracle l_‘
(\ 21938ms WE- 4 4735
0.24% g 5.28%

== ) Compuware

JAPM




#3: Too Many Database Calls

Damainless

1005% 1=

o B07:
: T - 1.68%
EBrowser [JlavaScript} HS Commerce @ / Solr Eviorial Sordice
=, = = — zapmig

= o — 28.66% Oratle
Browzer (iavaSoiot) 5
se i) it P CommerceSarier]] )
S 184mn = 45.46%
T 24.16%
CommerceServer(2
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#3: Too Many Database Calls

Method Argument Exec Total [ms] Breakdown Class AP
E [[j prepare() SELECT v.name AS name, v.value AS value FROM variable v WHERE (name IN (:db_condition_placeholder 0, :db_co... 0.02 ) Database
[lj execute() SELECT v.name AS name, v.value AS value FROM variable v WHERE (name IN (:db_condition_placeholder_0, :db_co... 1.06 Database
9 prepare() SELECT value FROM variable WHERE name = :name 0.04 Database
| [[j execute() SELECT walue FROM variable WHERE name = :name 0.91 Database
i prepare() SELECT value FROM variable WHERE name = :name 0.0 Database
[[j execute() SELECT walue FROM variable WHERE name = :name 1.79 Database
9 prepare() SELECT value FROM variable WHERE name = :name 0.02 Database
[[j execute() SELECT value FROM variable WHERE name = :name 0.61 Database
9 prepare() SELECT value FROM variable WHERE name = :name 0.02 Database
[[j execute() SELECT walue FROM variable WHERE name = :name 1.01 Database
i prepare() SELECT value FROM variable WHERE name = :name 0.02 Database
[[j execute() SELECT walue FROM variable WHERE name = :name 072 Database
9 prepare() SELECT value FROM variable WHERE name = :name 0.05 Database
[l_:l execute() SELECT value FROM variable WHERE name = :name 0.61 &2 io (89.0%) PDOStatement Database
9 prepare() SELECT value FROM variable WHERE name = :name 0.02 cpu (90.0%) Database

SaL ExecsfcalTing Tran...

I;'.Z:'\ SELECT walue FROM variable WHERE name = :name 2464.00

IMSERT INTO search_total (word, count) VALUES (:db_insert_placeholder 0, :db_insert_placeholder_1) 587.00
I;'.Z:'\ UPDATE block SET module=:db_update_placeholder_0, delta=:db_update_placeholder_1, theme=:db_ug 296.00

0 Easiuiey SLLL 1 YOILE | v v aHGUIE YR ILAL 18IS — aanie e FvowaEEn Latauaze
9 prepare() SELECT value FROM variable WHERE name = :name 0.02 Database
[l_:l execute() SELECT value FROM variable WHERE name = :name 1.4 Database
9 prepare() SELECT value FROM variable WHERE name = :name 0.02 Database
[[j execute() SELECT walue FROM variable WHERE name = :name 0.52 Database
i prepare() SELECT value FROM variable WHERE name = :name 0.02 Database
[[j execute() SELECT walue FROM variable WHERE name = :name 0.53 Database
9 prepare() SELECT value FROM variable WHERE name = :name 0.02 Database
[lj execute() SELECT value FROM variable WHERE name = :name 0.53 Database
9 prepare() SELECT value FROM variable WHERE name = :name 0.01 Database
[[j execute() SELECT walue FROM variable WHERE name = :name 0.52 Database
19 prepare() SELECT value FROM variable WHERE name = :name 0.03 Database
[[j execute() SELECT walue FROM variable WHERE name = :name 0.76 Database
9 prepare() SELECT value FROM variable WHERE name = :name 0.01 Database
[[j execute() SELECT walue FROM variable WHERE name = :name 1.58 Database
9 prepare() SELECT value FROM variable WHERE name = :name 0.02 Database
[[j execute() SELECT walue FROM variable WHERE name = :name 2.06 Database
9 prepare() SELECT value FROM variable WHERE name = :name 0.02 Database
[[j execute() SELECT walue FROM variable WHERE name = :name 079 Database
b3 nrenaren SFIFCT value FROM variahle WHFRF name = :name nn2 Natahase
Compuware
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#4. Architecture affected by Deployment

W TEO.0Zms
Web . 113 per minute ———_
SBO S M
BBE per minute
n
S
y
|'.lr
||l‘l
/ L

#3: Unbalanced Load
1-to-1 relation between Web and
App Server causes 3x load on App

Server

WebFrontEn,

#I: Unbalanced Load
%3 times the traffic on
one web server

14

\WebFrontEnd IS

(\ 25.93;-*..
S

8.55m
1.2%
WebFrantEnd IJS!ES:- o

O

WebFrontEnd_Student

(W

T5dma
10 5%
.mimmlnu WMI[II

Plo«.m(\m Ao

HB1% 20

TA0T% 177.6m
WwebFrontEnd_ 24 Media Q]

0% |

become bottleneck!

TAL% 3.5x

——T407% Ix
$Ima “ilnﬂ
653% N—0.07%
WebFrontEnd_IIS{ES 6.0] WiebFroniiind,_. mﬁ]”]
e RERARLNG e

—

= Response Time Hotspots

Host: sco8834web006

S MEM RET

Failure Rate

© 1(1.25%) (= Show Errors
Execution Tine per Transastion:

T o Thme

=) Focus on Passing Transactions

Process: WebFrontEnd #5552 Monitoring
B B = show Application Process
LU

B B B B ~ show Host Health
s

(=1 Show Transaction Details (PurePaths)
(=} Show Databasa Calls

06 AL

Falled Transactions: (o)

0TR

Shaw Errors 1{1L85%)

#5: Database Access
155! 5QL calls per
request. DB will

Datahase

A 205 4ms

41.61%

Databaze
AR

LBS% Zx

S0 Server {;]

) .

0.13%

#4: Failures
Due to overloaded
App Server
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#5: “Falling Dominoes”

Size  Agent Application © Stat Time |_ FPurePath Hotspots o
100000 IHSSweeprewsl sale.,  weeprewsaal.  2013-04-00 13:06:39.451 E'
e RPN B
| el = S H
| PurePaths,~ Contributors| Emors (@ ® o
[Total Traraactions 1 {113 per mimal Failed Tranaactions = 1 0000 % (hids’ Irites Tier Time Per Tranasction | 1.00men (11.2%] (show! B
has

Request dispatched
to first server

Request takes longer than 30sec
- Load balancer repeats request
to second server

Second server issues same
DB queries - stalls with DB lock | i

Smith, C. U., & Williams, L. G. (2003). More new software performance antipatterns:
Even more ways to shoot yourself in the foot. In Computer Measurement Group Conference (pp. 717-725).
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Database and Connection Pool Transaction Response Time Contribution % of Transactions Calling

[ & _ive@eserver.w.. d:pul (defaultDe) 40 % (29,73 ms)

[Shows Histary]

E ES ||"."E@1|:| 106,68, 162;pu1 6 % (4,56 ms) I

[Show Histary]

0% 10% 20% 30% 40% 50% 60% 70% B0% 90% 100% 0 L% 20% 30%  40%  50%  60% 0% B0% oo

Database and Connection Pool | F{T,I'Transjmsll Executions  Execfvg[ms] = | Exec Min [ms] | Exec Max [ms]
es_live@eserver world:pul (defaulkDE) 29,73 Tog772 13.51 0.84 1491493
E *aearch/ProductSearchQuery (Cartridge swa_b2c_app)™®f select a,productID as productID,a.catalog 0.0z 1 284,08 28408 f2a4.08
E *searchiGetOrderForsearch (Cartridge swa_enterprise_app)®( SELECT opi,uuid A3 opiuuid, COUNT( 0.0z 1 614,66 614,66 64,66
E [*searchProductearchQuery (Cartridge swa_bZc_app)*( select a,productID as product]D,a,catalog 0.0 1 372067 372067 372067
E [*search)GetOrderForsearch (Cartridge swa_enterprise_app)* SELECT opi,uuid &3 opiuuid, COUNT{ .01 1 344693 3446.93 3446.95
E [*searchProductSearchQuery (Cartridge swa_bZc_app)®[ select a,productID as productdD,a.catalog .01 1 2151.42 215142 Z151.42
E [*searchProductSearchQuery (Cartridge swa_bZc_app)*( select a,product]D as product]D,a.catalog 0.m Z 202,36 1967.03 205769
E *searchGetOrderForsearch (Cartridge swa_enterprise_app)®! SELECT opi,uuid A5 opiuuid, COUNT( 0.0z ] 1575,58 905,66 320531
E [*searchiProduct SearchQuery {Cartridge swa_bZc_app)*( select a,productID as product]D,a,catalog 0.00 1 1460,08 1460,08 1460,08
=] searchiGetOrderFarSearch (Cartridae swa enterprise app}*] SELECT opl.ulid A3 opiuid, COUNT{ 0.03 7 1325.69 834,60 270777

= ) Compuware
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#7:“More is Less”

Too many worker

Databa

_ B threads for available DB connections
Transaction Response Tim.
Contribution Calling

Database and Connection Pool

v support@sglserverCommunity (c3p0)
" [Show history in new dashboard)

e wiki@emea-Inz-db002.em..orpidevwiki_359 (c3p0)
= [Show history in new dashboand)

0 % (3.23 ms) 11 0% (E5 8 . 100 % (50/50)

0 % (0.18 ms) 1% s ] 37 % (1130

e support@sqlservendtadm..sinesslog (Apache DBECP)

0 % (4.28 ms 1% goas ] 15 % (3120
[Show history in new dashbosrd) ¢ ) {70.1x) (3/20)

e support@sglservereserv..reporting (Apache DBCP)
= (Show history in new dashiboand)

[ eservices@ermea-lnz-dbl...agestats (Apache DBCP)
[Sheoiw hitstory i mew dashboznd)

e support@sglservenlicense_lIRAS1E (Apache DECP)
~* [Show history in new dashboand)

0 % (0.01 ms) 1 0% 12 % (1/8)

0% {51 ms) 11 0% @& 10 % (26207

0 % (0.33 ms) 1 % ez 10 % (26203

[y

e support@sqlservensupport_jirad3d (Apache DBCP)

0% (@371 ms I 2% pm || 5% @no
{Show history in new dashbozrd) (3.71 ms) (27x) (5/100)

v support@sglserveruser..nagement (Apache DBCP)

0 % (0.05 ms 1| 0% e | | ssqm
{Show History in new dashbozrd) @ ) (5.6%) (1/20)

e support@sglservencommunity (Apache DBCP)

et e St 0 % (0.02 ms) 1 0% 240 101 5% (e

N AR AN TAYL nn+ e PR AN TR 1NN e DR AN TR nn+L

Smith, C. U., & Williams, L. G. (2003). More new software performance antipatterns:
Even more ways to shoot yourself in the foot. In Computer Measurement Group Conference (pp. 717-725).
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What can we do?



Who Cares About Performance?

Developers?

Architects?

Operators?

Business?

19
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Everone!

20

Developers

Architects

Operators

Business

Compuware

APM
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But remember:




Monitor Architecture Across the Lifecycle

The Application Life Cycle

gather build,
requirements ] integrate,
' test

Ser “<e Manage~ent

implement, [l |

optimize

== ) Compuware

22 Source: http://www.teamqguest.com/solutions/itil/application-management/ JSAPM




Culture

»@ Automate

v
@) Maeasure




# of Web Service Calls .
Response Times

| ‘ MBs / Uses

# of SQL Executions .~

# of Log Lines

== ) Compuware
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How?

: : Acceptance Performance
Unit Testing Testing @ Toating

:J, Monitor Tests
-~ Analyze Results

@ Integrate with Build Infrastructure

» ) St




Monitor Automated Tests

set meta information for tests

)

(version, build,...

maven JU " (f
nl TestNG

PHPUnit E.

dynaTrace

_J — v Server

collect results

== ) Compuware
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Analyze Results

_ Automatic Test Automation
A PurePath - Baseline # Dashlet
 Architecural validation * No need to define  Analyze tests
« # of DB calls thresholds manually « Compare tests
» # Exceptions * ldentify tests that are « Configure alerting

* Response time of tests
* Method hotspots

27

~~

not normal

/

4

Developers

4

Testers

4

Operators

= ) Compuware




Continuous Performance Validation

28

Test Framework Results Architectural Data

Build #
Build 17

Build 18

Build 19

Build 20

Lets look behind the

scenes

Test Case Status # SQL # Excep

testPurchase
testSearch

testPurchase
testSearch

testPurchase
testSearch

testPurchase

INns probably reason

— oLl <t _d but now we have an
tural regression

We identified a req on

Now we have the functional and
architectural confidence




Performance Focus in Test Automation

[ (2) dynaTrace Client . [ESEER )
T Test Automation 55 =
S.. P.. TestName Platform Package Last Run ‘u‘inFatE:;n % Assignees
il D Di. 4 UnitTe - B 0%
e & DBE Ana Iyzi ng Al I U n it / Pe rforma nce Tests natrace.easytravel database 53 seconds ago B ox
G O low natrace easytravel.database 45 seconds ago B 0%
& O JourneyUpdateT Windows com.dynatrace easytravel database 44 seconds ago B 0%
B B.. Ul-driven Tests = < B 0%
i D.. D.. 4 Performance Tests = < B 0%
f ﬁ LoginTest.testl oginl Windows com.dynatrace.easytravel.spring 21 zeconds ago & - ;
" -"f‘ i‘f‘ LeginTest.testLogind Windows cem.dynatrace easytravel.spring 2 minutes and 27 secon... £ -
l @& @ UpdateThreadTest.testSlow Windows com.dynatrace.easytravel.database 36 seconds ago i -
I & o UpdateThreadTest testFast Windows com.dynatrace easytravel database 36 seconds ago s -
| & O StartFrontendTest.testStartFrontend Windows com.dynatrace.easytravel spring 2 minutes and 9 second... B
U Q@ @ LoginTest.testPrivateConstructor Windows com.dynatrace.easytravel spring a few seconds ago = >
I ‘}?“ ?-,75 BookingTest.testBook Windows com.dynatrace.easytravel spring 31 seconds ago B Jum pn DB Ca l IS
| I;Fi FindlourneysTest.testFind Windows com.dynatrace.easytravel spring 27 seconds ago = from one Build to the
| g O LoginTest.testGetPassword Windows com.dynatrace.easytravel spring 2 minutes and 13 secon... =7 next
M D.. D..  LoadTests : . B
Degraded Ru... Vioha‘{'n:n % Volatility Platform Measure Marne Expected Maxi * —
a7 & - 0% Windows  AG_Invocation QueryImpl.getResult.. 0,00
P 2200 % 0% Windows DB Count ' 2.00 o
a7 66 % 13 % Window PurePath Duration w/c Suspension 122368
a2 4 B3 % 13% v o ws  PurePath Duration 123755
a2 4 b5 % 13 % .dows  PurePath Response Time 1237.55 e i
B0 B= 0% 0% Aindows  Failed Transaction Count of Web 5e.. 0,00
] B 0% iy Windows  Failed Transaction Count of Web Se..  0.00
B= 0 . . ndows  Failed Transaction Count of Web 5e.. 0,00
B o An a IyZ In g M et rics ndows  Failed Transaction Count 0.00 L4 =
B o SuUcC h =l DIE) 226 | ndows Failed Transaction Count of Web Se... 0.0 -
? |_U: CO u nt ndows  PurePath CPU Duration 99412 ; 24 o = o = e = =
|
== ) Compuware
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Performance Focus in Test Automation

L4
Jenkins
Jenkins ¢+ easyTravel » EMAEBLE AUTO REFRESH
Back to Dashboard = .
‘_‘ Project easyTravel
E& Status
iy [&{add descriptian
= Changes

Waorkspace

a5

G Delete Project
% Recent Changes 3o

f Configure

; dynaTrace Test Automation Dashboard @ e
Permalinks B op

ﬂ Build History (trend) ';

. - . » Last build (£30), 56 min ago 15
@ #31 Sepil, 3013 1:29:43PM » Last stable build (£30), 56 min aga

» Last successful build (£30), 56 min ago
@ =30 11, 2015 12:32:47 PM o Last failed build (£28), 1 hr 2 min age "
@ #29 Sepil, 201312:26:57 PM » Last unsuccessful build (£29), 1 hr 2 min ago 5
@ #28 Sep11,201373:04:13 PM ==
@ #27 Sepl1,201311:23:36 AM #25 #28 #30
@ #i5 Sep10,20136:32:17 BM Build
@ #25 Sep 10, 2013 6:28:25PM | Degraded M Failed ™ Improved M Passed £ Volatile
) 55 xS e il Embed your Architectural Results

in Jenkins

Logger Concole

mm ) Compuware
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Performance Focus in Test Automation

Compare Build that shows BAD Behavior!

[sul @

paDL

Login | est.testLogind()

With Build that shows GOOD Behavior!

§ o o1xomo1xomom o4 ur s omos s omos

. Ca!”ﬂu:lﬂyy

Method

4 @ testlogin2()
4 @ send(MessageCentext msgContext)

« B

executeMethod{HostConfiguration hostconfig, Hitphdet

4 @ Synchronous Invecation

4 [ Synchronous Path (partly asynchronous) (HTTE)
Fl doFilter{ServietRequest request, ServietResp
« (@ doPost(HttpServletRequest request, HttpSer
B getConnection()
&) prepareStatemnent(String)
B executeQuery()

31

JnlesttestLogind()

Compare PurePath

|
o
5
H
T |
= 1
L
J =
[ ]
a
1 1
H l "
8 ac G st 7ie 3 10 408 1S G4 33 M40 T8 D076 MM MTI S b I S S T i H H B . B B
Evec[ms] Structurs caumua.usy Exec [ms]
Argument Exec Total [ms] Breakdown Method Argument Exec Total [ms]  Breakdown Class APL
1405478 (61236 . E 4 @ testlogin2() 2o1¢100%) [T GEE | LoginTest Java Test
14040,32 (18937... _ I 4 @ send(MessageContext msgConi 7.41 (-100 %) AxisEngine Java Web
fservices/Authenti.. 1404002 (19808... [ eamw | 4[5 executeMethod{HostConfig.  /services/Authenti.. 7.08 (-100 %) HetpClient Web Reqp
- F] @Synchronouzs Invacation 5
- 4 |3 Synchronous Path (par =
fservices/Authenti.,  14038.87 (25191... 4 [ doFilter(ServletReqr  /services/Authenti.. 5.57 (-100 %) OncePerRequestFi.,  Servlet
1403881 (25477... £ 4 i@ doPost(HttpSers 551 (-100 %) | o0 | AxisServlet Java Web
easyTravelBusiness 0.03 (-24 %) _ C 17 getConnectic easyTravelBusiness 0.04 32%) [ D eProxy Connecti
select user)_nam... oed(17%) [ wamm s 3 prepareStater  select user0_nam... 0.77 (21 %) | SPromy20 JDBC
select userl_.nam... 0.43 (-35 %) _ P 17 executeQuen select userd_.nam.., 0.66 (53 %) _ PreparedStaternent  JDBC
m [ 5] getConnectic easyTravelBusiness 0.03 (20 %) DataSourceProxy Connecti
L | i prepareStater  update LoginUser ... 0.4 (16 %) _ $Proxy20 JEC
_ 1 executeBatch update LoginUser ... 0.62 (61 %) _ PreparedStatement  JDBC
‘ -end(MessageContext msgCont 3097 %) AxisEngine Java Web
I s “ tessageContext msgCont 247(29%) AuisEngine Java Web
C um = 184 (50 isEngine Jova Wb
e i
) [T n v
= ) Compuware
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fc Y y/PUB/C: ity+Home - APls
IIS[IIS 7.5-compuwareapm.com] comp com[comp com]
Web server " <sync invocations> <sync call> " ASP.NET <sync call» " Servlet

Web request
L

Synchronous Invecation

Web request

Web request

32

Synchronous Path (HTTP)

Synchrencus Path (Webse...

Synchrenous Path (Webse...

ProcessRequestMotification...

Synchronous Invocation

Synchronous Invocation

Synchronous Invocation

Synchronous Path (par]

asynchrencus) (HTTP)

HoFilter(ServletRequest serv..,

externalCenfluence

Threading

<remoting>
<remy fing>
<rem fing>
<remoting>
<remoting>
<remy fing>
<remy fing>

Compuware
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Check out our trial
http://bit.ly/dtecsa2014



Thank You

Participate in Compuware
APM Discussion Forums

apmcommunity.compuware.com

Like us on Facebook
facebook.com/CompuwareAPM

I ~ | Join our LinkedIn group
Compuware APM User Group

" Follow us on Twitter
twitter.com/CompuwareAPM

Read our Blog
http://apmblog.compuware.com

| - Watch our Videos &
|11 product Demos
voutube.com/Compuware

www.compuware.com/APM
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