Java One 2015 - Deep Dive
Top Performance Mistakes

And other Tips & Tricks to make you a “Performance
Expert”

More on htt(g://blog.dynatrace.com .
Andreas Grabner - @grabnerandi
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15 Years: That's why | ended up talking about performance
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Where do your

Stories come
from?



#1: Real Life & Real User Stories

RJ Belles (irjbelles - Sep 15

Great crowd at the (@ Dynatrace Seattle user group meeting “dynatrace ~“apm

MrJM

| w Follow
[t @MisterJayEm —

All #UnitedAirlines flights in U.S. are grounded, but they've got 1
their best people working on it. #United
3:37 PM - 8 Jul 2015

4 1346 K33




#2: http://bit.ly/onlineperfclinic

SOFTWARE
TESTPROFESSIONALS

CONFERENCE SERING 201 PRICING PROGRAM SPEAKERS SPONSORS HOTEL CONTACT US

Application Performance Clinic

www.STPG%m/sessions/ap mance-clinic




#3: http://bit.ly/sharepurepath

Dynatrace Free Trial

Start your 30-day free Dynatrace trial today!

Wha‘t'S your COde rea”y User satisfaction Omni channel
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4 Problems Analyzed

~\
Q
dynatrace

* Unnecessary PHP Document Lookups
* Minor problem but still optimization potential

* Too many SQL Statements

S hare Pu re Path AnaIySIS + Same statement call very often to iterate through tree structure

* Maybe put into Stored Procedure?

* Slow SQL Statements
Andreas Grabner — agrabner@dynatrace.com - Optimize SQL or DB Table Indices?

* CDbCriteria called from BinarytreeController

January 2015 + Check implementation of BinarytreeController

Too many SQL Statements @ Unnecessary PHP Default Document Lookup @

316!sQL Statements

PurePath Tree (showing only relevant nodes) PHP Engine tries to find default
Elapsed Time [ Method Argument documents -> not a lot of overhead | {ms]
000 4 Ely Wb request Jmsaliai/iavyisys/ L but ur y check! §577)
012 4 [#1 synchronous Invocation -
055 4 [ Synchronous Path (Webserver Call) -
055 [y Web request /msallai/lavylsys/indexhtml 004 |
st Execs/caling Tran-.| [ s0L B Sind Values o 067 4 [ Synchronous Path (Webserver Call) -

[ N SELECT . agent no AS 0_c0' t. status id AS 10 cI', 't ‘checked_id AS 10 2 t. country id AS 0 3, t 21600 [ YN SELECT ¥ agent no'AS 100, T AS 0.1, ¥ tparent agent_no135005, :position:. 300 067 s Web request /msallai/lavylsys/index.cgi 003 |
R\ SELECT * FROM provison'  WHERE agent now:agent 1o ORDER BY week DESC LIMIT1 50 gmm “Cagent o' A5 0.0 0.1 ¢ parent agent 012500, postiont 290 07 4+ |2 Synchronous Path (Webserver Call) .
T\ SELECT t"agent_no" AS 10_c0', ¥'status_id' )1, t. checked_id AS 10_c2, t'country_id" AS 0_c3', . 400 SELECT 't 'agent_no' AS. id" AS t0_cI', Yt :parent 5 | 1P 200
2\ SELECT * FROM authiter’ WHERE name=iname 30 DNSELECTtagentno AS S Y01 Y piren_sgent no1 25006, poiiont. 20 077 Fly Web request /msallai/lavylsys/index.pl 003 |
TN SELECT * FROM ‘suthassignment WHERE userid=:userid 300 TN SELECT *-agent o' AS 10,00, t.satus_id'AS 10_cI, ¥ sagent nc:125003 2 109 4 [ Synchronous Path (Webserver Call) -
T\ SELECT 't user_id" AS '10)_c0’, t.language_id" AS 't0_cI', t.'usemame’ AS 10_c2, ' create_date' AS 10_c3’, ¥ 200 g:::g ‘f'-sm.'-v‘:z 3.: i i . ;ﬁ 1.09 4 iy Web request /msallai/lavylsys/index.php 745 |

SELECT A ” " AS 0L, - position” AS 10_c2, F-Tcount AS 10 200 tagent no’ AS 0. rASTO.CL, oge 20125062, spositiond o .
gsm(r tragent o' AS > Cagent noi154882, spositionL 10 131 4 [ Synchronous Path (PHP Execution) -
) SELECT ¥-'agent o' AS 1.0 ¥ fentagent no:125745, positionL. 10 = " 5
276! Times the same SQL ) SELECT ¥-agent no’AS 0.0, t.stat parent_agent no:150416, position. 100 e A [EHE[Evecubon SRy Isys/) 704 |
Statement » S 1% 456 13 _construct() lavylsys 027 |
100 e | JRC——" n CCIEAT * CONM “nbharrimmimn mnd® VAILICDE +om i A i A any |

Any way to optimize these into
fewer statements? Or maybe a
stored procedure?

@Dynatrace
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Frontend Performance

We are getting FATer!
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“3 HTTP Archive - Trends x

« - acn httparchive.org/trends.php

http.

arc Ive trends stats websites
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“Y HTTP Archive - Trends % %

Andreas

€& - C' [ httparchive.org/trends.php

httd.
a rc Ive trends stats websites
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Example of a “Bad” Web Deplovment
TP 9.68MB Page Size

282! objects
on that page

Name Brow..  FirstImpressio.. OnLoad Time[..  Total Load Ti.. Client Time [ms] Rendering Tim... JavaScript TNE| Bytes Caching Ratio est Count  Agent

https://www.kneckoutcasing.com/ FF32 1449 8705 8769 1153 18 1306 9.68 MByte 99 % 282  WebBrowser_...
https://www.kneckoutcasino.com/PlayerRegistration.aspx FF32 351 2816 2820 376 23 681 2,07 MByte 43 % 58 ‘WebBrowser_...
https://www.kneckoutcasine.com/LiveGames.aspxipid=1 FF32 448 1199 1203 306 5 511 1.07 MByte A% 45  WebBrowser_...
https:/fwww.knockoutcasing.com/ClassicSlots.aspx FF32 330 2454 2458 304 33 324 7.02 MByte 45 % 171 WebBrowser_...

= ==
ad = _

User Experience

User metrics describe how users experience the speed of a website. These metrics tell how long it takes to get the first
wvisual impression, interact with the page and see all content,

First Impression Time OnLoad Time Total Load Time
1.4 sec 8.7 sec 2.8 sec
A

e e T 8.8s Page Load

oms 15sec Ssec Oms 25ser flzer - - 0ms 33 10 s8¢ Time
Most objects are images

Timeline delivered from your main

pl|@| e~

Page Oct 30; 2014 10:46:30 AM - https:/fwww.knotkoutcasino.co d oma i n

JavaSeript Hl [l [ B

5 1
Rendering a a ] @ ch a a a il a a a
: |
I
1
1

_

Network

www.kneckoutcasine.com - I I I I
netdna.bootstrapcdn.com _

www.yeutube.com I

- ytimg,com | Very long Connect time
www.google-analytics.com I q (1.85) to your CDN

secure.quantserve.com

pixel.quantserve.com I

Server

Events =l L@ ) ) ) ) ) )




Mobile landing page of Super Bowl ad
Total size of ™
20MB

Find all Key Performance Indicators(KPI) for the selected page
These values help you compare with other versions of the same page to identify problems or regressions . \/7
Learn maore on Key Performance Indicators and how they get calculated.
First Regquest O Server 5853%ms DS Metwork 16207ms=s Total Size 20814kb
First lmpression Tin Orn Client Connect JavaScript 3268ms # of Requests 437
OnlLoad Time & Interactive 152ms Transfer Rendering 3402ms #of XHR
& Woait 1972ms

Total L ood Time 15065ms

»

@ Fallowing table lists details about all 14 different mime-types and their impact on caching

Analyze which types of resources are cached vs, not cached and how much size you can safe by caching more of these resources

-

MIME (fount Total Size [bytes] Cached Cached Size [bytes] Short Cach... Shert Cached Size ... Mot Cached Mot Cached Size [...
TOTAL 434 21314149 398 21250483 - 2389916 36 63666 L4

@ image/jpeg 230 183879432 230 18387943 1 47789 4] a

& image png 75 424580 75 424580 4] 208 4] a
50 5762 50 5762 - - a a -

=y image/gif

434 Resources in total on that page:
230 JPEGs, 75 PNGs, 50 GIFs, ...




Fifa.com during Worldcup

‘ Largest ltems on page:

favicon with 370kb

URL Size [byt.. Total[s] MIME

http:// css.m fifa.com/components/style/framework/lang=en/base.csshw=20140506111842 288056 109  text/css
E http://js.m.fifa.com/components/script/require-libs/frameworks/bundlejshw=635337579533169403 172349 064 application/x-javasc...
E http://m.fifa.com/worldcup/ 113996 100 text/html
E http:// css.m fifa.com/components/style/framework/lang=en/worldcup/base.csshw=20140430173346 109845 092 text/css
E http://js.m.fifa.com/components/script/frameworks/lang=en/require-2.1.9.js7v=20140422110615 0a0a1 1.07 application/x-javasc...
E http://partner.googleadservices.com,/gpt/pubads_impl_38,js / 78421 113 text/javascript

But also some heavyweight
CSS and JS files with > 150kb

Source: http://apmblog.compuware.com/2014/05/21/is-the-fifa-world-cup-website-ready-for-the-tournament/



8MB of background image for STPCon (Word

ress)
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CONTACTUS  SPEAKERS EVENT SCHEDULE HOTEL PRICING

Elements |Netwurk| Sources  Timeline Profiles Resources ~ Audits = Console

0 =V

() Preserve log ([ Disable cache | No throttling v

| 0 ide data URLs (1} XHR JS CSS Img Mediz Font Doc WS Other

2000 ms 4000 ms. 6000 ms 8000ms: 10000 ms: 12000ms 14000 ms 15000 ms 18000 ms 20q 22000ms 24000 ms 26000 ms 28000 ms 30000 ms 22000 ms 34000 ms 35000

Name Status Type Initiator Size Timeline 10005 15005 20005
|=[ iStock_000021146426_Large jpg 200 Jpeg hitpu//stoconfiSwpengine.com/Wp-c.. 20.92s i
|m] edustin-212x212.png 200 png (ind=x1:218 808ms i
[=] paraliznjpg 200 ipeg blueimp-gallery.minjsiver=43.1:1 1.09s
[#] downioad-272x236.0ng 200 png (index):450 733ms
200 png blueimp-galiery.min.jsiver=4.3.1:1 495ms
200 script {index):82 374ms
U _aijTyevi54tkVDLy-dinFIXRaB8TVwWTICgimJhmViw.wofi2 200 font blueimp-galiery.min.js?ver=4.3.1:1 718ms
M Carless-WebPhoto-212x212,jpg 200 jpeg {index}:243 436ms
U sDGTilo5QRsAWUEYCT 1AXg.waff2 200 font blueimp-gallerv.min.jsiver=4.3.1:1 695ms 2

e

AE KD ..

T

S RN

R i e




Make

-12 or Browser Agent your friend!

_ _ __ — el e g
J " Pepsi Pulse x . - - - . L A }
| & X [ www.pepsi.com/e | oo =\

.
- v

GO BEHIND THFSCENES WITH

JASMINE V ON.THE SET OF

HER "WALK AWAY" MUSIC SYNCHED: THE SPRING BREAK SXSW 2015 AR
VIDEO » 2015 PLAYLIST » WATCH »

20% OFF ALL
DRINKWARE

CODE: CHEERS

Q |:| Elements | Natweork | Source's Timeline Profiles Resources Audits Console 074 )= -ﬂ- D‘ =
® © W = To U Preservelog [ Dissble cache
XHR  Seript Images Medis Fonts Documents  WebSockets  Other D Hide dats URLs
Type Sze Time Tieneling 18005 20005
P Ty Lt -
magepeg gl ET3ms
mage/peg 101 KB 1583
203
433! Requests & -
14.5MB Page Size
magefpey gl e 1145 -
433 request JSr‘Eu sfemed | Finish: 3(}69; | DO“C:—:: tloaded: 2895
| Preserve log
| Lots of HTTP 403s




' I
Compare yourself Onlme.

~ 5. Dell | — LY 3 .

How Complex Is Your Content?

B Mobile Content Hl) Web Content
Hosts Connections Hosts Connections
= RECR EN
H u >
: .
5 72
-l =
Requests Bytes(Kb) Requests Bytes(Kb)
1 421.1
3,127.8 1188.7
2] ﬁ 1408.5
. Top 10 Avg . Your Site . Bottom 10 Avg Industry Avg . Top 10 Avg . Your Site . Bottom 10 Avg Industry Avg

When it comes to speed, complexity is a killer. Top performers make less connections and requests to fewer hosts.



Key Metrics

# of Resources
Size of Resources
Total Size of Content



Tooling

* Browser Built-In Developer Tools

* Extensions such as YSlow, PageSpeed
* Online Tools

* WebPageTest

¢ Google PageSpeed Insights

 Dynatrace Performance Center

* Automate!! With Selenium, WebDriver, Cucumber, ...



Frontend Availability

Back to Basics Please!

X dtwiki 2] EL

Content was blocked because it was not signed by a valid security certificate.

pepsi
PULSE For more information. see “Abeut Certificate Errors” in Internet Explorer Help.




Metric Group By View By Calculation Data Lewvel Type

ar [.|‘5'r'.l'.ai.a|bit15.-r - l [Test vl ITlme v] Percent Step [+]
Show Failure Status
IOG.GD m-—-—-—-—-—“—“—-jr .r“

80.00 L .
—  B80.00
£
e
@
L
o)
- 40.00

20.00

18:00 18:30 19:00 19:30 20200 20:30 21:00 22:00

Click and draqg in the plot area to zoom in.
> Hide data
“F Synthetic  <r Mixed
MName © - Percent Availability (2%%) | Product (=
B Kia SB Ad - Backbone 84.47 ar




Home | Grade | Components | Statistics | YSlow(v2) M ||:E:| Help |

Grade Q Overall performance score 69  Ruleset applied: YSlow(v2) URL: hitp://edition.cnn.com/

ALL(23) FILTER BY: CONTENT (6) | COOKIE (2) | €SS (6) | IMAGES (2) | JAVASCRIPT {4) | SERVER (6) (W Tweet| |H Share
F Make fewer HTTP requests
- rade F on Make fewer HTTP requests
F Use a Content Delivery Netwol
_ is page has 39 external Javascript scripts. Try combining them inte one.
A Avoid empty src or href his page has 5 external stylesheets. Try combining them into one.
F Add Expires headers
Decreasing the number of its on a page red the number of HTTP requests required to
A Compress compenents with gzip render the page, resulting i |n faster page loads. Some ways to reduce the number of components
fil multiple scripts into one script, combine multiple CS5 files into one
A Put CSS at top style sheet, and useijSprrtcsamllmaqe maps.
C Put JavaScript at bottom

»Read More

A Avoid CS5 expressions

n/aMake JavaScript and CSS external Copyright @ 2015 Yahoo! Tnc, All ights reservad.

F Reduce DNS lookups

Minify JavaScript and C5S i Summary (F) |% Caching (B) [ Metwork (FJ] o[ Server-Side (F) | = JavaScript/AJAX (FJ| = T|mel|ne| A KPI'5|

Avoid URL redirects

B
A
A _Remove duplicate Javascript and €55 e F(0) is the calculated Network Request Performance Rank
D
A

Configure entity tags (ETags) Implement the following suggestions to improve performance for all visiting users.

Read more on Best Practices on Network Optimization on the dynaTrace Community Portal

Make AJAX cacheable
L —— See how your rank compares to general Best Practices
. ¢ 0 [
-

You are here: F{0}

e There are 145 HTTP Redirects, 400s or 500s on that page that causes unnecessary traffic

Eliminating these requests can save up to 48940.53ms in network traffic time

URL Size [byt... ToT;I [s] MIME Status
Ig http:// distilleryir 11.53 om/cbbleelcd36911e2bdcb22000a1fb344 7)) 258 071 application/xml| HTTP/1.1 503 Slow Down
P LR JP9 PP
Ig http:// distilleryir 7,53 com/b711d92cch%11e2bf0722000a909F0_7.) 258 0.67 application/xm| HTTP/1.1 503 Slow Down
p: yimag g ppl
E  nttp//distilleryimageT.s3. com/5964179cch0211e28d6622000a 1fbcd3_7.jpg 258 066  application/xml HTTP/1.1 503 Slow Down
e https://fbstatic-a.akamaihd.net/rsrc.php/v2/yd/r/cQW6loBJGdD.js 312 0.64  text/html HTTP/1.1 501 Mot Implemented




Start Page |ﬂ Performance Report I Network 23

e ¢ = | http://www.pepsi.com/en-us/d B -
.+ Showing: all
URL Cach... Kind Status MIME Size [byt.. Time Chart . Start Ti... Total[s] ™
http://distilleryimageb.s3.amazonaws.com/deed0bdccaal 11e28ce622000a%13a7_T.jpg 503 5. application/xml 0.33
@ http://distilleryimage7.s3.amazonaws.com/86a16fedc8ad 1122237220009 09d0_7 jpg no Met 503 5. application/xml 258 3.64 0.29
Ex http://distilleryimage0.s3.amazonaws.com,/373a16b3d 10511281 cb22000a1%a0a_7 jpg no Met 503 5. application/xml 258 3.64 0.29
Ei http://distilleryimage2.s3.amazonaws.com,/20a03686caef11e2992f22000a1fb323_7.jpg no Met 503 5.. application/xml 258 3.64 0.30
E http://distilleryimage2.s3.amazonaws.com,/65c76366ca5f11e2bbc722000a9d0edd_7.jpg no Met 503 5.. application/xml 258 3.64 0.28
@ http://distilleryimaged.s3.amazonaws.com,/4cd9eledd2781 1e2aeal22000a9d0:e7_7.jpg no Met 503 5. application/xml 258 3.64 0.30
E: httre S fdictillernimaned €2 amarnnawes cam &0A01 FRRAZRIT1 22 hARN27MNNA1fRATa 7 inn nn Mt RUERN annliratinnfvml 258 AR5 N W
< >
® Find:| 503 | &b Next 47 Previous |SP Filker
Reque-stheader' s = L i A'ﬁnmr Zp

Accept-Encoding: gzip, deflate

Referer: http://www.pepsi.com,/en-us/d

Accept-Language:
en-Us,en;q=0.8,de-AT;q=0.6,de-DE;q=0.4,de;q=0.2
User-Agent: Mozilla/5.0 (Windows NT 6.3; WOWES; Trident/7.0;
Touch; ne:11.0) like Gecko

HTTP/1.1 503 Slow Down:

®-amz-request-id: 414662EAGFABSBDT

¥-amz-id-2:

BMIKerd/ YFky2q3XpbLuctliElEPSZP+L/E+ OrmSxrHpHIgPmICCREWSE
DpVdpD+6&0UBalglRBtD=

Content-Type: application/xml

Transfer-Encodina: chunked

'Errnr::—(Cade>S1r:nwDr:anK/Cnde)—(Hessage}Please reduce your reguest rate.</Hessage>—<l§equest1d>‘11‘16€

116 rows found (1 row selected)




Online Services for you: Is it down right now?

IS IT DOWN RIGHT NOW ?

@ shorturl : wwwiidrn.com

i Is it Down Right Now ?

"Iz It Down Right Now™ monitors the status of your favorite web sites and checks whether they
are down or not. Check a website status easily by using the below test tool. Just enter the url
and a fresh site status test will be performed on the domain name in real time using our online
website checker tool. For detailed information, check response time graph and user comments.

Enter a domain below to check whether it is down or not...

facebook.com m

EE Top Websites

I netiix [E3 Facebook

@ Metflix.com is up. Checked 1 min ago. @ Facebook.com is up. Checked 0 seconds ago.

% Youtube ¥ Yahoo Mail

@ Youtube.com is up. Checked 3 mins ago. @ Mail.yahoo.com is up. Checked 0 seconds
ago.

24 Google ¥ steam Community

@ Google.com is up. Checked 2 mins ago. @ Steamcommunity.com is up. Checked 12 mins
ago.

&4 Latest Sites Checked

@ samsung.com - Samsung
Server is up. Last checked 2 secs agoe.
@ nvidia.com - Nvidia

Server is up. Last checked 3 secs agoe.
@ mail.aol.com - AOL Mail
Server is up. Last checked 5 secs agoe.
@ portal.gap.com - GapWeb
Server is up. Last checked 7 secs agoe.
@ iwriter.com - iWriter

Server is up. Last checked 7 secs agoe.

% Down Right Now

@l nespresso.com - Nespresso
Server is down. Last checked 11 secs ago.
d| sitemeter.com - Site Meter
Server is down. Last checked 5 mins ago.
4 insanejournal.com - Insane Journal
Server is down. Last checked 4 mins ago.
d zeit.de - Zeit Online
Server is down. Last checked 51 secs ago.
4 grooveshark.com - Grooveshark
Server is down. Last checked 4 mins ago.



Online Services for you: Outage Analyzer

€« C' [ www.outageanalyzer.com

ER

- Tracking Internet Service Oufages in Realtfime

f OUTAGE AN/

| pawered by {ydynatrace

North
Pacific

e B Vet &*#;
e L CRAOD

@ Current Web
Service Outages

17

1,133

Websites

24h Summary

38,027
8,470

Showing the past 24 Hours. N
Updsted: & few seconds ago

B =
COMPARE WEBSITE Documentation @ &=
DIGITAL PERFORMANCE!

GET YOUR FREE REPORT
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Tip for handling Spike Load: GO LEAN!!

Response Time ~ | [ Test ~ | |Time ~ | |Average - | | [+

[] show Failure Status

2.940
2.450
1.960
1.470
0.980
0.490

0.000
2 Feb-12:0Q Feb-13:0@ Feb-14:0Q —15:0@ Feb-16:0@ Feb-17:0@ Feb-18:02 Feb-19:0@ Feb-20:0@ Feb-21:0@ Feb- @ Feb-23

1h béfbre 1h after
SuperBowl! KickOff Game ended




Key Metrics

HTTP 3xx, 4xx, 5xx
# of Domains



Online Services

* Dynatrace Synthetic

* Ruxit Synthetic

* NewRelic Synthetic

* AppDynamics

* PingDom

* ... Just Google for ,Synthetic Monitoring”



Backend Performance

The Usual Suspects




Project: Online Room Reservation System

* Symptoms
* HTML takes between 60 and 120s to render
* High GCTime

* Developer Assumptions
* Bad GC Tuning

* Probably bad Database Performance as rendering was simple

* Result: 2 Years of Finger pointing between Dev and DBA



Developers built own monitoring

vold roomreservationReport (int officeld)

{

long startTime = System.currentTimeMillis () ;
Object data = loadDataForOffice (officeld);
long dataLoadTime = System.currentTimeMillis () - startTime;

generateReport (data, officeId);

Result.: DB Tool says:
Avg. Data Load Time: 45s! Avg. SQL Query: <lms'!



#1: Loading too much fa’ra

24889! Calls to the Database

High CPU and High Memory Usage
to keep all data in Memory

API!
Apache Tomcat
] @ 100% 1x (ﬁf ——— 100% 24889 ——
L S 31sms “ . g 2028
0.01% 33.49%
Apache[Apache 2.2] Tormcat
denpwwwd denptc

Sybase

9

'\ / 40.27s
66.51%
onward
denptc2




#2: On individual connections

12444!

i

individual
« _ connections
Execs/calling Tran... Executions

set clientname * 12444.00 12444 1] 128
selecT attribute_fl, value,valid_value_fk blob_value from attribute_value where attributevalue_pk=16T102829 2.00 2 0 1.53
selecT attribute_fk value valid_value_fk blob_value from attribute_value where attributevalue_pk=164257623 200 2 0 051
selecT attribute_fk value, valid_value_fk blob_value from attribute_value where attributevalue_pk=18425T626 200 2 [i] 073
selecT attribute_fk value, valid_value_fk blob_value from attribute_value where attributevalue_pk=184257624 200 2 0 063
selecT attribute_fk value, valid_value_fk blob_value from attribute_value where attributevalue_pk=184257620 2.00 2z 0 0.57
selecT attribute_fk value, valid_value_fk blob_value from attribute_value where attributevalue_pk=164257613 200 2 0 0.78
selecT attribute_fk value, valid_value_fk blob_value from attribute_value where attributevalue_pk=164257614 2.00 2 0 148
selecT attribute_fk value, valid_value_fk blob_value from attribute_value where attributevalue_pk=164257615 2.00 2 0 0.65
selecT attribute_value.attributevalue_plk, attnbute_value.object_sg, attribute_value.blob_value, attribute_value.chjec 200 2 i] 1.08
selecT attribute_fl,value,valid_value_fk blob_value from attribute_value where attributevalue_pk=164257612 200 2 1] 0.69
selecT attribute_fi,value,valid_value_fk blob_value from attribute_value where attributevalue_pk=167103926 200 2 1] o.M
selecT attribute_fl,value,valid_value_fk blob_value from attribute_value where attributevalue_pk=167102873 200 2 1] 220
selecT attribute_figvalue,valid_value fi blob_value from attribute_value where attributevalue_pk=16T102895 200 2 0 0.72
selecT attnbute_fk value valid_value_fk blob_value from attribute_value where attnibutevalue_pk=167102889 200 041
selecT attribute_flcvalue, valid_value_fi blob_value from attribute_value \ uere attributevalue_pk=35534525 200 In d ivi d ua I SQL 0.90
selecT attnbute_flk value, valid_value_fk blob_value from attribute_value w ibutevalue_pk=85534529 200 2943
selecT attribute_fl value,valid_value_flk blob_value from attribute_value wh alue_pk=138408042 200 rea I Iy <1 ms 0.51
selecT attnbute_fk value, vahid_value_fk blob_value from attribute_valu 200 0.64
selecT attnbute_fk value,vahd_value_fk blob_value from attribute_val 200 2 1] 0.49
selecT attnbute_fk value,vahid_value_fk blob_value from attribute_val = 200 2 0 0.60
selecT 1 from address where address_pk=67171152 C I assica | N + 1 Qu € ry 200 2 0 0.67
selecT 1 from device where device_pk=67171152 P ro b I e m 2.00 2 1] 2487
selecT attribute fkovaluevalid value fioblob value from attribute val 200 2 1] 123




# 3: Putting all data in temp Hashtable

Method Exec Sum  Breskdown Class APIs
service{ServietRequest, ServletResponse) 396.57s javax.faces.webapp.FacesServiet Serviet
lockup{Mame) 66.35s o (100.0%) §Promy55 RMI
_jsphervice(HttpSerdetRequest, HttpServlet... 42.20s o (L00.07%) | org.apachejsp.meeting_005fcenter.login.Process 005fLogin_jsp Serviet

get(Object) 36955 java.util.Hashtable Ajandsf, _
doFilter(ServietRequest, ServietResponse, Fil... 863s Il =50% | orgajadjsf.webapp BaseFilter Serviet
getSitesFrombanager{SubscriberBean, Con... 6.57s StepSites ¢

Caller Breakdown of "get(Object)’ Lots of time spent in

Hashtable.get

APls Package
java.util

Method
4 @ Hashtable.get{Object)
s (@ Entity.qet{String, int, Class)
4 @ Entity.get(String, int)
4 (& Entity.getEntitylnteger(String)
4 () AbstractSiteEntity.getRoomCapaci
_b_© StepSites.getShowCapacity() N
@ Entity.getEntityValidValue(String)
(& AbstractDeviceControlEntity.getRDMFi()
@ AttributeValueEntity.getAttributeFk{)
(@ Entity.getEntityBoolean(String)
(@ Entity.getEntityString(String)
@ Entity.getEntity(String, Class)
(@ Entity.getEntityPlk(String)

Called from their Entity
Objects

reservation |



Lessons Learned - Don’t Assume ...

°... you know what code is doing you inherited!!

°... you are not making mistakes like this ©

* Explore the Right Tools
* Built-In Database Analysis Tools
¢ “Logging” options of Frameworks such as Hibernate, ...
* JMX, Perf Counters, ... of your Application Servers

* Performance Tracing Tools: Dynatrace, Ruxit, NewRelic,
AppDynamics, Your Profiler of Choice ...



Key Metrics

# of SQL Calls

# of same SQL Execs (1+N)
# of Connections
Rows/Data Transferred



Backend Performance
Migrating o (Microsenvices  MICROSERVICES

F

.

I i
1 CMICROSERVICES EVERYWHERE, ...
= mi ihcissc g Ele ne



Web Request

26.7s Execution

Time

Architecture Violation: Direct access to DB instead

\ J 105

3.94%

10K2_CMS_PROD[IOK2_CMS][1]
rfweb04

from frontend logic

100% 33x

100% 6x

-

o

33! Calls to the same
Web Service

J

IAS Services

(=)
22525

84.09%

A5 SVC_PROD..idrottonline.se]
rfwrmwebl00

~

-

100% 171

SQL Server

@ 526.48ms

1.97%

171! SQL Queries through LINQ
by this Web Service — request
similar data for each call

~




33! Different
connections used

mostly executed on

3136! Calls to H2 [
async background ( H2 "
threads '
I.' m 2.55s
f InService Monalithic ..ffo% e i \
' DB Exceptions on both J
o Databases

— 92.56% p
: L \ Oracle
ptewtInServiceManalithic 100% 2167 1%

TTT——— 1.imin

0.07 inut;
Entry Point per minute

ahanchat2l1

40! internal Web N~ JL .
Service Calls that 6.5%

do all these DB shanchat2
Updates [ 21671! Calls to Oracle ]




Key Metrics

# of Service Calls
Payload of Service Calls
# of Involved Threads
1+N Service Call Pattern!



Tooling

* Dynatrace

* Ruxit

* NewRelic

* AppDynamics

* Any Profiler that can trace across tiers

* Google for Tracing or APM (Application Performance
Management)



Logging

WE CAN LOG THIS!!

Y,




Log Hotspots in Frameworks!

Method Breakdown by Execution Time

Select a method to find out where it is called from

Methed Exe‘c- Sum  Breakdown 155 APls

sacketReadO(FileDescriptor, byte[], int, int, i... 62803s | e@fi | java.net.SocketinputStream Com Sbi, Ibm, JIDBC
callAppenders(LoggingEvent) 382.52s org.apache.logdj.Category Log
doPost(HttpServletRequest, HttpServietRes... 83.22s org.springframework.web.servlet.FrameworkServiet Servlet
executeCuery() 57.07s 0 (97.0%) com.ibm.ws.rsadapter,jdbc. WS)dbcPreparedStatement IDBC

| 0, I PR . | s [T

PO PR L) £ EE.-

Caller Breakdown of 'callAppenders(LoggingEvent)'

Find eut from what components the methed is called and which call path has the biggest performance impact

Methed Contribution APls Package
4 2 Category.callAppenders(LoggingEvent) Log org.apache.logdj
; b FrameworkServlet.doPost(HttpServietRequest, HttpServletResponse) m | Serviet org.springframework.web.servlet
@ MerchantPreLoginHandler.merchantPreLoginHandler(HttpServletRequest, HttpServietResponse) E:l Com Shi cem.sbi.merchant.handler

b

b FrameworkServlet. doGet(HttpServietRequest, HitpServletResponse) org.springframework.w

I (@ DoubleVerificatienHandler.handleRequest{HttpServletRequest, HitpServietResponse) i coem.shi.merchantut

I @ Category.forcedLog(String, Priority, Object, Throwable)

@ LegonBP.validatelLogin(String, String, String, String, String, String)

@ SM5GatewayDynaPortClient.sendMessageToSgate(String, String)

b _findbankcode._jspService(HttpServletRequest, HitpServletResponse)

b _merchantverification._jspService(HttpServletRequest, HttpServietResponse)

b _merchanterror._jspService(HttpServietRequest, HttpServletResponse)

I @ MerchantParamsDACImpl.getMerchantParams(String, String)

b _logen,_jspService(HttpServletRequest, HitpServietResponse) cemiibm,_jsp
_error._jspService(HttpServletRequest, HitpServletResponse) |:| Servlet cemiibm,_jsp
_HostedPaymentRedirect._jspService(HttpServietRequest, HitpServletResponse) l:l Serviet cem.ibm,_jsp




Debug Log and outdated log4j library

#1: Top Problem: log4j.callAppenders

. . - 0, i

Method Breakdown by Execution Time >71% Sync Time
Select a method to find out where it is called from
Method Exec Sum | Breakdown s APIs
callAppenders(LoggingEvent) 116.26s org.apache.logd).Category Log
socketWritel(FileDescriptor, byte[], int, int) 98.38s cpu java.net.5ocketOutputStream Servlet
nativelayout(Font2D, FontStrike, float(], int,... 4919 sun.font.5unLayoutEngine AWT
nativeBidiChars(Bidi, char[], int, byte[], int, ... 8.94s java.text.Bidi AWT
<init>() 4475 javalang.Object AWT
indexedBinarySearch(List, Object) 4475 java.util.Collections S
hashCade() 4475 BN java.text.AttributeEntry AWT
append(5tring) 4.47s java.lang.AbstractStringBuilder 5t
append(String) 4.47s java.lang.5tringBuilder St
doFilter(5ervietRequest, ServletResponse, Fil... Oms cpu (35.0%) o orgjboss.web.tomeat filters.ReplyHeaderFilter Serviet
Caller Breakdown of 'callAppenders(LoggingEvent)’
Find out from what components the method is called and which call path has the biggest perfformance impact
Method Contribution APIs Package

4 @ Category.callAppenders(LoggingEvent) Log org.apache.logdj

4 @ Category.forcedLog(String, Priority, Object, Thr bl Log org.apache.logd]

4 (@ Category.log(String, Priority, Object, Throwable)

“«® GeneratedMethodAccessorl0l.invoke(Object,

4 @ DelegatingMethodAccessorlmplinvoke(Ob
i@ Method.invoke{Object, Object(])

4 @ LogdjProxy.log(Object, Object, Throw!

« @ LogdjProxy.debug(Object, Throwahls>— ="

#3: Doing “DEBUG” log
output: Is this necessary?

#2: Most of logging done from
fillDetail method

E 4 @ Log4lLogger.debug

I @ JRVerticalFiller.fillDetail )
I @ JRBaseFiller.addPage(JRPrintPage)
I @ Category.info(Object)

org.apache.comma

net.sfjasperreports.

| I - net.sf jasperreports.
L e org.apache.logdj



Key Metrics

# of Log Entries
Size of Logs per Use Case






Is this a successful new Build?

e s Response Time pattern similar | -
between two builds

t
Deploy New Version at 12:00
e Temncten count Jump in Count caused by queued requests during restart

, Apblication is able to handle ;che |

L same load pattern




Look at Resource Usage: CPU, Memory, ...

CPU Load

Process Memory Usage Q W o G| L

Deployment Deployment



Memory? Look at Heap Generations

[ B
Garbage Collection # CACE R ARE Garbage Collection %

W NET Garbage Cellection (8 Gen 0) || NET Garbage Collection (¥ Gen 1) [l \NET Garbage Colectisn (¥ Gan 2) NET Gartage Coection (% in GL)



Root Cause: Dependency Injection

“&.PlanningController 41 82752 KB |

- PlanningController@156367 - —20.70KE BEfﬂrE Dep'lay a1
(D TOOGOELDOBCOBOOODORODOOOGUOGOOO anningController@156634 - 20.79 KB )
O RS LA PlanningController@141107 . 20.79 KB Controller Objects
() AL ANNO AR PlanningController@141292 - 20.79 KB -
O DRI RIRIRAAK I HRARIAAARFA PlanningController@139872 - 20.79 KB with Avgerage
(0 DAARAREARAARAIARAALEARAARALAALZ: PlanningController@149049 - 20.79 KB size of 20.79kB
() RSB BIREIBEABNENESE PlanningController@ 165246 - 20.79 KB
@ ’ PlanningContreller®165033 - 20.79 KB
@ ?QQQ{WWP|anmng|:c.ntrc.||er@150[:'03 - 20.79 KB
(D) TR R Rk AR F IR Planning Controller@ 165825 - 20,79 KB
D BRSO N RIS, Planning Controller®150336 - 20.79 KB

4 (O TR KA A0, Planning Controller After Dep.'ay: ~GX )

) R A A0, Planning Controller@ 237226 - 116.62KB |- _ _
) TR ARSI ARSI PlanningController@126342 - neczke |~ larger Object size
© TR RIS AAFAHHKRIHARAIFH e PlanningController@420545 - 116.62 KB a nd ~J¥ as ma ny
© TOOCEOBOBNONNNNNNONNNANNRNNYY: PlanningController@415810 - 116.62 KB
© SoeooBOBOOIROBOOBONNEEOBONSNTTE. PlanningController@ 363681 - 116.62 KB DbjECtS on the
O FRRRnRRRAIRRBBIAEITE LR EAI e PlanningController®316898 - 116.62 KB . heap

<. PlanningController@105447 - 116.62 KB \
=.PlanningController@ 277077 - 116.62 KB




Prevent: Monitor Memory Metrics for every Build
| GC Execut ion #

me%

N %%

2 \1.7.14233.\ ‘1.7;14235‘ \1.7:.14252




Young Generation - GC: New Parall

#1: Eden Space stays constant.
Objects being propagated to o

Used — Committed » Garbage Colle
Eden Space

Survivor Space 0.0
250 MB o -
200 M8 / -
150 B )
100 hB 100 s
50 WE e

0 ME

18-0ct, D0:00 18-0ct, 12:00 19-0ct, 00:00 \
Survivor Space ’( #2: GC Activity in Young

Os

sh

Passing Transactions

#5: Throughput
of Application
goes to 0 due to
no memory
available

2000 20-Oct 0400 02:00 12:00

.

@

N|

16:00 20:00 18-Oct 0400 02:00 12:00 16:00 20:00 19-Oct 0400 D02:00 12:00 16:00

B GC Caused Suspension Time @

. . 600 s \
» Generation ultimately . #4: Heavy GC
e moves objects into Old . kicks in when
e 18- 0t 00:00 18-0it, 12:00 19-0t, 00:00 Generahon ' 16:00 20:00 18-0ct 0400 08:00 12:00 1600 20:00 18-0ct 0400 0&:00 12:00 1 Ol d
Generation is
Old Generation - GC: Conaurrent Mark Sweep (major) CPU Usage

Used — Committed ® Garbage Collection Time

#3: Growing
“Old Gen” is a

good indicator .
for a Mem Leak

Host — Monitored Process

0% l=

Thread Count

fulll

16:00 20:00 18-Oct 0400 08:00 12:00 1600 20:00 19-Oct 0400 08:00 12:00 1600 20:00 20-Oct 0400 08:00 12:00

Thread Dumps

MM

16:00  20:00 18-Oct 0400 08:00 12:00 1600 20:00 19-Oct 04:00 08:00 12:00 1600 20:00 20-Oct 0400 08:00 12:00

— = T



Key Metrics

# of Objects per Generation

# of GC Runs
Total Impact of GC



Tips & Tricks

And more Metrics of course ©

2

/i



- Tip: Laver Breakdown over Time

FE Layer Breskdown T 82 %, Response Time Hotspots 7 5 Method Hotspots W <5 PurePaths 7 ', Response Time Hotspots 7 Qi i

3,600,000
3,200,000

2,800,000

With increasing load: Which LAYER
e doesn’t SCALE?

2,000,000

1,600,000

1,200,000

800,000

L I Ll i[ [II -
T F[ii iplii [I i[ il B l g uui¥gni® gEIL ' l
B e h |Inn||nnnﬂnnﬂ“ﬂ““““ﬂﬂ“|

0934 OW36 0938 0640 0942 0944 ORdE 084 ORS00 08 S8 1000 1002 10:04 1008 1008 1010 1012 1014 1018 10018 1020 1022 0:28 1028 10:30 1032 10:34 10:38 10:38 10:0 102 10:44
Tue

May

1l Execution Time MWT  Execution Time Atk || Execution Time Aspecti [l Execution Time Bouncyeastle | Execution Time Classloading [l Execution Time Codehaus || Execution Time Cybersource || Execution Time Fastereml I Execution Time Fortify  Execution Time Freemarker | Execution Time Google W] Execution Time Hertz [l Execution Time Hbernate [l Execution Tame Ibm I Execution Tme JDBC | Execution Time JWS
W Exeeution Time JNDI [ Exeeution Time JSP [ Execution Time Java Web Services || Exeeution Time Jep || Exection Time Jdom [ Exeeution Time Joda | Exeeution Tme Json [ Execution Time Log [l Execution Time MOSeries | Execution Time Objectueh || Exeottion Tme gl Exeeution Time Opensymphany [l Execution Time Oswego || Execution Time Qos [ Execution Time Rsa [I Execution Time Serviet
Execution Time 5¢ [ Execution Time SIf4j || Execution Time Thoughtworks Il Execution Time Tuckey Il Execution Time Web Request || Execution Time XL Pracessing



Tip: Exceptions and Log Messages

fh] Exceptions vs. Log Messages 53 @' L E] i
9,500
9,000 8
8 500 How are # of EXCEPTIONS a0
ot evolving over time? -
7500 350
T.00o 325
&,500 300
6,000 278
5,500 2480
3 5,000 225
O 4500 200
4,000 175
3,500
3,000 o
2,500 19
2000 How many SEVERE LOG 1o
:jﬂg . .I messages to we write in
00 relation to Exceptions?
i p

14:05 14:10 1415 14:20 14:25 14:30 14:35 4:40 4:45 14:50 14:55 15:00 15:05 15:10 15:15 15:20 15:25 15:30 15:35 15:40 15:45 15:50 15:55
Sun, 21-24pr



Tip: Failed Transactions

{b] Exceptions vs. Log Messages (L] Failed Tx Count vs Load: 52 @' L|:|.|l =

7.000
T0
G.500
6.5

o Are more TRANSACTIONS o

FAILING (HTTP 5xx, 4xx, ...
i under heavier load? 4:5.3.:
:: 4,000
N 3,500
- 3,000
. 2,500
. 2,000
. 1,500
. 1,000
y 500

0.0 D

1405 1410 1415 14:20 1425 14:30 14:35 14:40 14:45 14:50 1455 15:00 1505 15:10 15:15 15:20 15.25 16:30 15:35 15:40 16:45 15:50 15.55
Sun, 21-24pr



Tip: Database Activity

fi Exceptions vs, Log Messages ti] Failed Tx Count v Load [k]iTotal ve, Awvg SOL Execution Count} &3 @' L @ =
8,500 375
8,000 350
7.500 3.25
7.000 3.00
6.500 Do we see increased in AVG # 275
8,000
5,400 of SQL Executions over Time? o
5,000 e
4,500 2.00
4,000 1.75
- Do TOTAL # of SQL Executions 140
' . . 1.25
2,500 increase with load? Shouldn’t .
2,000 .
1.600 it flatten due to CACHES? 0
000 0.50
500 0.25
o 0.00
1408 1410 141§ 1420 1425 1430 1435 1440 1445 1480 1455 1500 1505 1540 1515 1520 15:25 1530 15:35 1540 1545 1560 1565
Sun, 21-Apr

== Synthetic Web Requests by Timer Name - Bcecution Court (cormmunity portal) = Synthetic Web Requests by Timer Name - Ezecution Count {cormmunity portal)



Tip: Database History Dashboard

Execution and Preparation Count

4,000

How many SQL Statements are
PREPARED?

2,000

1.000

o
14:00 14:05 14:10 1415 14:20 14:25 14:30 14:35 14:40 14:45 14:50 1455 15:00 15:05 15:10 15:15 15:20 15:25 15:30 15:35 15:40 15:45 15:50 15:55 18:00
Sun, 21-Apr

& Preparation Count (community portal) © DB Count {community portal) 8 Ececution Count (cormmunity portal)
Execution Time

30,000

What's the overall Execution
Time of different SQL Types

20,000

(SELECT, INSERT, DELETE, ...)

10,000

o
14:00 1405 14:10 1415 14:20 14:25 14:30 14:35 14:40 14:45 14:50 14:55 15:00 15:05 15:10 16:15 15:20 15625 15:30 16:35 15:40 15:45 15:50 15:55 16:00
Sun, 21-Apr



Tip: DB Connection Pool Utilization

Do we have enough DB
CONNECTIONS per pool?

13:20 1340 1400 1420 1440 1500 1520 1540 1600 16:20 16:40
Mon, 16-Dec

— FRRIRSAPP WEBLOGIC[WebWORKS1] — Jovitamswin APP_WEBLOGIC [Web WO RKS2]
— EREERTNNAPP WEBLOGIC[WebWORKSI] — JS5trstssstapp WEBLOGIC [WebWORKS4]

L]
[ Rkl




For more Key Metrics

http://blog.dynatrace.com
http://blog.ruxit.com









Use these application metrics as additional
Quality Gates




Execution Time per test
# calls to API

# executed SQL statements
# Web Service Calls

# JMS Messages

# Objects Allocated

# Exceptions

# Log Messages

# HTTP 4xx/5xx
Request/Response Size
Page Load/Rendering Time



Connecting your Tests with Qualir“

Test Framework Results Architectural Data

Build # Test Case Status # SQL # Excep CPU
Build 17 testPurchase _ 12 0 120ms
testSearch _ 3 1 68ms
Build 18 testPurchase 12 60ms
testSearch 68ms
Build 19 testPurchase
testSearch

Build 20 testPurchase




rli} dynaTrace Client ( w [ =] &,r
35 Test Automation 53 #1: Analyzing each Test J <
S P Test Name Pla un Violation % Assignees
D.. D.. 4 Unit Tests - B 0%
D O DBExecutorThreadTest.testRunSomeWork Windows com.dynatrace.easytravel.database 53 seconds ago B 0%
S O JourneyUpdateTest testFast Windows com.dynatrace.easytravel.database 45 seconds ago B 0%
@ O JourneyUpdateTest testSlow Windows com.dynatrace.easytravel.database 44 seconds ago B 0%
D.. D Ul-driven Tests - - B 0%
D.. D 4 Performance Tests - - B 0%
@ @ LoginTest.testLoginl Windows com.dynatrace.easytravel.spring 21 seconds ago -
WG LoginTest.testLoging Windows com.dynatrace.easytravel.spring 2 minutes and 27 secon.., < -
WIKE . UpdateThreadTest.testSlow Windows com.dynatrace.easytravel.database 36 seconds agoe -
NIEE UpdateThreadTest.testFast Windows com.dynatrace.easytravel.database 36 seconds agoe -
e o StartFrontendTest.testStartFrontend Windows com.dynatrace.easytravel.spring 2 minutes p=-d0 A2 nor
2 9 LoginTest.testPrivateConstructor Windows coem.dynatrace.easytravel.spring a few sec . g g
LG L BockingTest.testBook Windows coem.dynatrace.easytravel.spring 31 secon #3 * DeteCtl ng RegreSS|on
O FindJourneysTest.testFind Windows coem.dynatrace.easytravel.spring 27 secon
e @ LoginTest.testGetPassword Windows coem.dynatrace.easytravel.spring 2 minute based on Measure
!l 0. D. Load Tests - - 0% \\ '
Degraded Ru... 1ru'iolatio‘n % Volatility Platform Measure Name Expected Maxi S \
a2 a - 0% Windows  AG_Invecation Querylmpl.getResult...  0.00 o
an 2 as 2200 % 0% Windows DB Count 2.00
w2 £ 66 % 13 % Windows  PurePath Duration w/c Suspension 122368 -
& & 65% 13% Windows  PurePath Duration 1237.55 -
i 2 & 65 % 13 % Wind PurePath Response Time 1237.55 E ]
B o B 0% 0% Failed Transaction Count of Web Se..  0.00 E
B 0 B 0% Failed Transaction Count of Web Se...  0.00 1.500
Failed Transaction Count of Web Se.. 0,00
. Failed Transaction Count 0.00
#2: Metrlcs for eaCh TeSt Failed Transacticn Count of Web Se..  0.00 m 1,000
PurePath CPU Duration 994,12 - —— p— p— p— — a—
10:20 10:25 10:30 10:35 10:40 10:45




Ej Test Overview &3

Test Automation Overview

550

s00

ity-Metrics based
Build Status

250

200
150
100

50

B.2.15.1 62152 6.2.153 6.2.15.4 B.2.155 8.2.15.6 B.2.157 6.2.158 B.2.158 B.2.15.10 B.2.15.11 B.2.15.12 6.2.15.13 B.2.15.14

I Invalidsted M Failed M Degraded  ‘blatile M Passed M Improved

Details for all builds

Unit Tests Performance Tests Web AP| Tests

Invalidated:
110

Improved:

Analyze Load Test Results Integrate dynaTrace in your build process

% Analyze the synthetic transactions of a load test and quickly identify your performance and scalability bottlenecks. Integrate dynaTrace with Ant, Maven, Jenkins, ...
& Learn more about integrating ioad test tools with dynaTrace. Learn more about integrating dynaTrace in ali stages of your delivery pipeline.




Jenkins _________ __________________________________ cum ™
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Questions and/or Demo

Slides: slideshare.net/grabnerandi

Get Tools: bit.ly/dttrial

YouTube Tutorials: bit.ly/dttutorials
Me: agrabner@dynatrace.com
. @grabnerandi

‘Q‘eadl\/l lblog.dynatrace.com




Andreas Grabner

Dynatrace Developer Advocate
@grabnerandi
http://blog.dynatrace.com
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