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Fig 1. Draw two circles Fig 2. Draw the rest of the damn Owl



L / @ PetClinic :: a Spring Frame x \\__ Anton |

& C | localhost:8080/owners.html?lastName= <o f’ — e =

Application

r @ Hidden items (0

l Time « Duration «

i GET /owners.html @ 00:18:42 ~ [FLE00)
100.0% StandardHostValve.invoke org.apache
99.5% DispatcherServiet.doDispatch org.springframework

77.5% OwnerController.processFindForm

47.7% TransactionAspectSupport.invokeWithinTransaction

45.9% EEED CallMonitoringAspect.invoke
39.5% Loader.doQueryAndInitializeNonLazyCollections org.hibernate
22.6% Loader.doQuery
20.9% Loader.processResultSet
15.9% Loader.initializeEntitiesAndCollections
4.8% Loader.getRowFromResultSet
1.7% Loader.executeQueryStatement
16.9% AbstractPersistentCollection.forcelnitialization
20.6% DispatcherServlet.processDispatchResult org.springframework
20.0% EXED InternalResourceView.renderMergedOutputModel
17.5% WEEN ownersList.jsp WEB-INF/jsp/owners
5.0% EEEA FEE ownersListjsp <datatables:column> v
4.3% [REZ ownersList.jsp <datatables:column> v

2.1% BEZ headTag.jsp WEB-INF/jsp/fragments

org.springframework

1.4% ModelAttributeMethodProcessor.resolveArg




McTopma oQHOro nNpoekTa

2005

Batch / ETL

Java 1.4 HP-UX

McxonHble gaHHble : ~10k 3anucent
Pe3synbraT: ~20M 3anucen

J.u.Date / j.u.Calendar

[lepBbIn 3anyck: 25 Y = (
[locne ontuMusaumn: 10 4

[locne usamMeHeHuna ausamHa: 50 MUH  -)
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| relax by drawing stuff on my large whiteboard.
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"1 1pOaKTMBHbIE" NHCTPYMEHTD

® O 06 Select user to change | Django site admin o
Chrome DevTools e ——
SQL queries from 1 connection Hide »
| default Versions
5.02 ms (5 queries) DJANGO 1.6
* Query Timeline Time (ms) Action -
I re l I | + SELECT --- FROM "django_session" 1.7 Sel Expl S
WHERE CPU: 119.44Ms (126.50Mms)
("django_session"."session_key" =
'n30ikmicaz0e7j1hte50a4x01z5hwibc’ Settings
AND "django_session"."expire_date"
> '2013-12-21 03:26:09.232862' ) Headers
| + SELECT +* FROM "auth_user" 1.01 Sel Expl
OW WHERE "auth_user"."id" = 1 Request
| [+ SELECT *+ FROM "auth_group” 0.43 Sel  Expl
| + SELECT +- FROM "auth_user" 0.68 Sel Expl
| + SELECT +* FROM "auth_user" 1.19 Sel Expl

ORDER BY "auth_user"."username”
ASC, "auth_user"."id" DESC

Templates

Static files

10§

Rebel



JTHOAbI NPpodanNepoBOACTBA

[lonb30BaTeNbCKUN NHTEPdEnC
[TpopunmpoBaHvie NPUNOXKEHNS
TpaccmpoBKa BHELIHMX BbI3SOBOB
TpaccmpoBka NOTOKOB

PacnpegeneHHble NpunoXxeHns
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&

/. PetClinic :: a Spring Fram« %

C | ) localhost:8080/owners.html?lastName=

Name

J

/ PetClinic :: a Spring Frame X \\_

& C [ localhost:8080/owners.html?lastName=

Betty

Carlos

David
Eduar

Georg
Harold
Jean (

Jeff B

18.3 ms
Maria 0

Peter

Pet ¢

A Homr

Owne

Name

Betty Davis

Carlos Esta
David Schr
Eduardo Rc

v

XRebel

George Fra
Harold Dav
Jean Cole

Jeff Black

Maria Esco

Peter McTa

/

& C | localhost:8080/owners.html?lastName=

/@ PetClinic :: a Spring Frame X \\

Application

L)

Time « Duration

O 2 GET /owners.html @ 00:04:57 ~ FAEELE)
100.0% StandardHostValve.invoke
100.0% DispatcherServlet.doDispatch
70.8% EEEA OwnerController.processFindForm
68.8% TransactionAspectSupport.invokeWithinTransaction
52.0% TransactionlInterceptor$1.proceedWithinvocation
51.3% JpaOwnerRepositorylmpl.findByLastName
28.7% Querylmpl.getResultList
22.6% SharedEntityManagerCreator$SharedEntityManagerinvocationHandler.invoke
16.0% TransactionAspectSupport.createTransactionlfNecessary
29.0% DispatcherServlet.processDispatchResult
29.0% EEED InternalResourceView.renderMergedOutputModel
12.3% Compiler.compile
10.4% WE ownersList.jsp
3.7% WE ownersList.jsp <datatables:column> v

1.5% REZ ownersList.jsp <datatables:column> v

@ Hidden items [0

org.apache

org.springframework

org.hibernate

org.springframework

org.eclipse

WEB-INF/jsp/owners




package org.apache.catalina.connector;
public class Response implements HttpServletResponse {
public ServletOutputStream getOutputStream() throws IOException {
if (this.usingWriter) {
throw new IllegalStateException(..));
}
this.usingOutputStream = true;
if (this.outputStream == null)
this.outputStream = new Co is.outputBuffer) -
}

return this.outputStream;




package org.apache.catalina.connector;
public class Response implements HttpServletResponse {

public ServletOutputStream getOutputStream() throws IOException {
if (this.usingWriter) {
throw new IllegalStateException(..));
}
this.usingOutputStream = true;
if (this.outputStream == null) {
this.outputStream = new CoyoteOutputStream(this.outputBuffer);

}

return this.outputStream;

ctClass.getDeclaredMethod("getOutputStream"”).insertAftenr(
"if (" + _interceptor + " I= null) {" +
" $ = (ServletOutputStream)" + _interceptor + ".getOutputStream($ );" +
1)
Javassist




package org.apache.catalina.connector;
public class Response implements HttpServletResponse {

public ServletOutputStream getOutputStream() throws IOException {
if (this.usingWriter) {
throw new IllegalStateException(..));
}

this.usingQOutputStream = true;
if (this.outputStream == null) {

this.outputStream new CoyoteQutputStream(this.outputBuffer);
N

if (_interceptor != null) {
this.outputStream = (ServletOutputStream)_interceptor
.getOutputStream(this.outputStream);
}

return this.outputStream;
}
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CamnampoBaHue

Windows: Ctrl+Break
“nix: kill -3 PID

"http-nio-8080-exec-1" #40 daemon prio=5 os prio=31 tid=0x00007fd7057ed800 nid=0x7313 runnable
java.lang.Thread.State: RUNNABLE
at 0.s.s.p.w.0wnerController.processFindForm(OwnerController.java:89)
at s.r.NativeMethodAccessorimpl.invokeQ(Native Method)

at s.r.NativeMethodAccessorimpl.invoke(NativeMethodAccessorimpl.java:62)
at s.r.DelegatingMethodAccessorimpl.invoke(DelegatingMethodAccessorimpl.java:43)
at j.L.r.Method.invoke(Method.java:497)




Call Tree ‘ Time (ms) ‘

v 1 java.lang.Thread.run() 8,250 99 %
v ApplicationFilterChain.java:239 ™ org.springframework.web.filter.OncePerRequestFilter.doFilter(ServletReq 72 1%
v OncePerRequestFilter.java:107 ™ org.springframework.web.filter.CharacterEncodingFilter.doFilterintern 72 1%

v CharacterEncodingFilter.java:88 1 org.apache.catalina.core.ApplicationFilterChain.doFilter(ServletRec 72 1%

v ApplicationFilterChain.java:239 ™ com.github.dandelion.datatables.extras.servlet2.filter.Datatable: 72 1%

v DatatablesFilter.java:72 1 org.apache.catalina.core.ApplicationFilterChain.doFilter(ServletRequ 72 1%

v ApplicationFilterChain.java:239 ™ com.github.dandelion.datatables.core.web.filter.Datatable 72 1%

v DatatablesFilter.java:86 =1 org.apache.catalina.core.ApplicationFilterChain.doFilter(Servl¢ 72 1%

v ApplicationFilterChain.java:239 ™ org.springframework.web.filter.OncePerRequestFilt 72 1%

v OncePerRequestFilter.java:107 ™ org.springframework.web.filter.HiddenHttpMethc 72 1%

v HiddenHttpMethodFilter.java:77 =1 org.apache.catalina.core.ApplicationFilterCh 72 1%

v HttpServlet.java:729 ™ org.springframework.web.servlet.FrameworkServlet.s 72 1%

v FrameworkServlet.java:812 =1 javax.servlet.http.HttpServlet.service(HttpS 72 1%

v HttpServlet.java:622 ™ org.springframework.web.servlet.FrameworkSe 72 1%

v FrameworkServlet.java:827 ™ org.springframework.web.servlet.Fran 72 1%
v FrameworkServlet.java:936 ™ org.springframework.web.servlet.D 72 1%

v DispatcherServlet.java:856 ™ org.springframework.web.servle 72 1%

v DispatcherServlet.java:925 ™ org.springframework.web.se 42 1%

» AbstractHandlerMethodAdapter.java:80 ™ org.springfra 42 1%

MHTepBaﬂ : 20 MC v DispatcherServlet.java:939 ™ org.springframework.web.se 21 0%

» DispatcherServlet.java:992 ™ org.springframework.web 21 0%

v DispatcherServlet.java:925 ™ org.springframework.web.se 8 0%

KOn_BO C3M|‘”‘|OB: 4 v HttpRequestHandlerAdapter.java:49 ™ org.springframe’ 8 0%
Vv ResourceHttpRequestHandler.java:142 ™ org.spring 8 0%

ServletWebRequest.java:155 %1 org.apache.catalir 8 0%



Call Tree Time (ms) ’

v <All threads> 14,234 100 %
v 1 java.lang.Thread.run() 14,231 99 %

v ApplicationFilterChain.java:239 ™ org.springframework.web.filter.OncePerRequestFilter.doFilter(ServietRec 108 1%

Vv OncePerRequestFilter.java:107 ™ org.springframework.web.filter.CharacterEncodingFilter.doFilterinterr 108 1%

v CharacterEncodingFilter.java:88 1 org.apache.catalina.core.ApplicationFilterChain.doFilter(ServletRe 108 1%

v ApplicationFilterChain.java:239 ™ com.github.dandelion.datatables.extras.servlet2.filter.Datatable 108 1%

v DatatablesFilter.java:72 1 org.apache.catalina.core.ApplicationFilterChain.doFilter(ServletRequ 108 1%

v ApplicationFilterChain.java:239 ™ com.github.dandelion.datatables.core.web.filter.Datatable 108 1%

v DatatablesFilter.java:86 1 org.apache.catalina.core.ApplicationFilterChain.doFilter(Servl 107 1%

v ApplicationFilterChain.java:239 ™ org.springframework.web.filter.OncePerRequestFil 107 1%

v OncePerRequestFilter.java:107 ™ org.springframework.web.filter.HiddenHttpMeth« 106 1%

v HiddenHttpMethodFilter.java:77 =1 org.apache.catalina.core.ApplicationFilterCt 106 1%

v HttpServlet.java: 729 ™ org.springframework.web.servlet.FrameworkServlet. 106 1%

v FrameworkServlet.java:812 =1 javax.servlet.http.HttpServlet.service(Http¢ 101 1%

v HttpServlet.java:622 ™ org.springframework.web.servlet.FrameworkS¢ 101 1%

v FrameworkServlet.java:827 ™ org.springframework.web.servlet.Frai 101 1%

v FrameworkServlet.java:936 ™ org.springframework.web.servlet.I 101 1%

v DispatcherServlet.java:856 ™ org.springframework.web.servl 101 1%

» DispatcherServlet.java:925 ™ org.springframework.web.se 47 0%

» DispatcherServlet.java:939 ™ org.springframework.web.se 24 0%

MHTepBaﬂ : 1 MC » DispatcherServlet.java:925 ™ org.springframework.web.se 20 0%
v DispatcherServlet.java:896 ™ org.springframework.web.se 9 0%

v DispatcherServlet.java:1076 ™ org.springframework.wi 9 0%

KO”-BO C3M|'”'|OB: 100+ v DispatcherServlet.java:1091 ™ org.springframeworl 9 0%
v AbstractHandlerMapping.java:298 ™ org.springf 9 0%

» AbstractHandlerMethodMapping.java:56 ™ ot 9 0%

FrameworkServlet.java:807 =1 com.yourkit.probes.builtin.Servlets$Servle 3 0%
FrameworkServlet.java:814 =1 com.yourkit.probes.builtin.Servlets$Servle 0.7 0%
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Kak 0by3aaTb safepoint bias?

ava Mission Contro
Java 7u40

Honest Profiler

JVMTI
AsyncGetCallTrace

https://qgithub.com/RichardWarburton/h

@ JVM Bro 3% Event Ty
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https://github.com/RichardWarburton/honest-profiler

IHCTPYMEHTUPYHOLWNA NPOOUANPOBLLNK
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BbICOKME HaknaaHble pacxombl Ans ObICTPbIX METOLO0B



public void businessMethod() {
long start = System.currentTimeMillis();

work();
Profiler.log(System.currentTimeMillis()-start);

}



public void businessMethod() {
long start = System.nanoTime();
work();

Profiler.log(System.nanoTime()-start);
¥



public void businessMethod() {
Profiler.start("businessMethod™);
try {
work();
} finally {

Profiler.log("businessMethod");

}
}



System.nanoTime

[lapannenbHbI MOTOK A/19 3aMepPOB BPpeMeH N

sleep-wakup-update
yield-wakup-update

busy-loop-update @




class Profiler {
Loop loop;

public static void start(String method) {
long now = loop.getTime();



BuUsy Loop

public class Loop implements Runnable {
private volatile long time;
public void run() {
while (running) {
time = System.nanoTime();
sleep();

}

public final long getTime() {
return time;

}



HaHOoCekyHAbl B NPUOAXEeHUI

BE CAREFUL

YTeHNe NaMATU MIMEET LIeHY
3aHMaeT UMKAbl npoueccopa = NS
A

Kaxxabin cnout MO pobaBnseT K LeHe.
IVM, INI, OS, HW

Nanotrusting the NanoTime

http://shipilev.net/blog/2014/nanotrusting-nanotime/



http://shipilev.net/blog/2014/nanotrusting-nanotime/

HaHOoCekyHAbl B NPUOAXEeHUI

granularity_nanotime:  26.300 +- 0.205 ns

latency_nanotime:  25.542 +- 0.024 ns Hinux
granularity_nanotime:  29.322 +- 1.293 ns Solaris
latency_nanotime:  29.910 +- 1.626 ns
ranularity_nanotime: 371,419 +- 1,541 ns .
grantidrity_NdroH Windows

latency_nanotime: 14,415 +- 0,389 ns

Nanotrusting the NanoTime

http://shipilev.net/blog/2014/nanotrusting-nanotime/



http://shipilev.net/blog/2014/nanotrusting-nanotime/

Thread.sleep

Wing8: 1.7 mc (JNI + socket poll: 1.0 ms)
Linux: 0.1 mc

OS X: 0.05 Mc
Bce Taku 3arpy>kaeTt a4po npoueccopa Ha 25-50%

Thread.yield

[TnaHnpoBWNK B WIindOwWS MOXeT NMPOUTHOPUPOBATb
HaLLl MOTOK B C/ly4ae BbICOKOW 3arpy3kun npoueccopa



BUsy Loop

public class Loop implements Runnable {



BuUsy Loop

public class Loop implements Runnable {
private volatile long time;
public void run() {
while (running) {
time = System.nanoTime();
sleep();



BuUsy Loop

public class Loop implements Runnable {
private volatile long time;
public void run() {
while (running) {
time = System.nanoTime();
sleep();

}
}

private void sleep() {
if (IMiscUtil.isWindows()) {
Thread.yield();

}
}
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- —
General Profiling

Options

(QFilter (8+F) ©)

Presets

Preset 1

]

Preset Name: 'Preset 1

Preselect For: _tOptionaI Main Class or Display Name]

—— e

[ Export... ] [ Import... J

e —

Manage Calibration Data
U | »]
Java platforms supported for profiling:
Java Platform ‘ oo Onlibeaad |
Java 5 0@ Progress... b d
Java 6 ated
Java 7 Performing calibration, please wait... ated
Java 8 | fated
[ Calibrate ] [ Close J
; { KesuIts rerresn: | L,UuU 5| ms.
() (=) s f -
Profiler Calibration
Manage calibration data: [ Manage ]

[ Cancel }




Options

. QFilter (88 +F)

General Profiling Network

Presets

Preset 1 Preset Name: Preset 1

Preselect For: [Optional Main Class or Display Name]

Manage Calibration Data
. | »]

Ja® O @ Information
JJ; Some of the obtained calibration data is as follows: q
Ja d
)3 . Approximate time in one methodEntry()/ methodExit() call pair: d
Ja ’ When getting absolute timestamp only: 0.1172 microseconds d
Je When getting thread CPU timestamp only: 1.6781 microseconds d

When getting both timestamps: 1.7548 microseconds

[ Approximate time in one methodEntry()/ methodExit() call pair J
in sampled instrumentation mode: 0.048 microseconds
(o) (= E

Profiler Calibi Oy B

[ Export... ] [ Import... ] [ Cancel ] Apply [ OK




OnNTMM3auni

LeafMethodAnalyser(AbstractMethodBodyAnalyser mv) {
super(mv, not(eq(VISIT METHOD INSN)),
not(eq(VISIT INVOKE DYNAMIC INSN)),
not(eq(VISIT JUMP INSN)));



OnNTMM3auni

public int calculateMargin(Order order){
return order.grossPrice() / order.salesPrice() * 100;

}

public int grossPrice() {

r rn ger : |
eturn gross; | He BbI3bIBaeT ApYyrvix METOAOB

}

public int grossPrice(); —
Code: MOXXHO UrTHOPKPOBAaTL

e - _——

HeT UnKNoB

0: aload_© e

1: getfield #2 // Field gross:1I
4: 1return






val r = new Runnable(){}
val t = new Thread(r)
t.start()

public void run() {
doSomething();




Runnable r = new Runnable(){
public void run() {
doSomething();

}
}s



Runnable r = new Runnable(){

public void run() {
Context sink = ctx.getChildContext();
sink = Sinks.startAsync(sink);

try {
doSomething();

} finally {
Sinks.stopAsync(sink);

}
}
}s



T GET /owners/2.html @ 00:32:45 ~ [EZENITD

100.0% StandardHostValve.invoke org.apache
|—= 100.0% DispatcherServlet.doDispatch org.springframework

—L2 85.3% DispatcherServlet.processDispatchResult

14.7% OwnerController.showOwner
9.5% Thread.join java.lang

| —& X OwnerController$1GetByldThread.run org.springframework
= Loader.doQueryAndInitializeNonLazyCollections org.hibernate

| —£1 Loader.doQuery

—; AbstractPersistentCollection.forcelnitialization

LiLoader.getResultSet |
ﬂ SELECT ... FROM VISITS v 0.1 ms |




BHeLUHme BbIBOBbI



|DBC

BapuaHT 1. Proxy

[TprnBeT, ClassCastException

BapumaHT 2. CNNCOK N3BECTHbIX HAaM KnaccoB. YTOo
3HaeM, TO U NHCTPYMEHTUNPYEM.

[TpnBeT, DB2

BapunaHT 3. ECTb N3BeCTHbIe NHTeP®elChl -
CKaHVpyeM nepapxmio KnaccoB

3amMegsieHne ctapTa NpuIoXKeHNA



- Loader.processResultSet (6

= Loader.getResultSet )

& SELECT ... FROM TYPES [ 6rows 0.78 ms
—+ SELECT ... FROM TYPES ~ Trow 0.21ms
select

pettype@® .id as idl 3 @ _,
pettype@ .name as name2_3 0 _
from
types pettypeo
where

pettyped .id=1

——+ SELECT ... FROM TYPES v Trow 0.12ms
——+ SELECT ... FROM TYPES v Trow 0.13ms
——+ SELECT ... FROM TYPES v Trow 0.11ms
——+ SELECT ... FROM TYPES v Trow 0.1ms

—+ SELECT ... FROM TYPES v Trow 0.1ms






= .. PacnpepgenéHHble |
T MNPUIOXEHUS










4YTO yXe eCTb?

Pa3Hble $$$ APM-npoaykTbl: Dynatrace, AppDynamics

Dapper http://research.google.com/pubs/pub36356.html

ZIPKIN  http://zipkin.io

NB! Tpebyetca cepBepHada 4acCTb


http://research.google.com/pubs/pub36356.html
http://zipkin.io

Duration: Services: ) Depth: §)  Total Spans: €Z)

Expand All  Collapse All [ Filter Service Se... ¥ ]

m flask-server x10 § missing-service-name x2 §| tchannel-server x2 j tornado-server x11

Services 41.864ms 83.729ms 125.593ms 167.458ms
181.126ms : client-calls-server-via-get

o flask-server .180.527ms : get

o flask-server 605y : mysqldb:connect

o flask-server 54.152ms : mysqldb:select

o flask-server 394u : mysqgldb:connect

o flask-server 46 : mysqldb:begin_transaction

o flask-server 40.910ms : mysqldb:select

o flask-server 1..000ms : mysqgldb:commit

41.194ms : get

™ tornado-server

= tornado-server

2t * vt veasd
S . detl rnool
- ‘:j-.“‘ bty e e

™ tornado-server call-downstream

o tornado-server : get

tornado-server . : : : 105y : tornado-x2

& tornado-server - call-downstream

™ tornado-server

& tornado-server

o tchannel-server - - - - 9.712ms.: endpoint

. call_in_request_context

209.323n



//

—

S —

Request headers
GET /supplements/ HTTP/1.1

—X=XRebel-Event-ld: 6a61eb15-23f1 40ea 330d-2f62d616a196
~X-XRebel-Version: 3.0.2

Cache-Control: no-cache
Pragma: no-cache
User-Agent: Java/1.8.0_51
Host: localhost:8080

Response headers
HTTP/1.1 200 OK

Server A nache-ovoter 1
T X- XRebeI Event-Id;: c5603281-a745-416e-8f27- 92ba47c76b26

X-XRebel-Version: 3.0.2

_X-xr-bookmark: 3197589b bc9f-44ab-a2aa-12557a39b090

e
Content-lyperappiication/json;erarset=tSO-8859-




= GET /supplements.html @ 00:39:38 ~ [l

= 100.0% StandardHostValve.invoke

L@ 99.3% DispatcherServilet.doDispatch

—&= 85.0% SupplementsController.processFindForm

— 85.0% SupplementsController.getSupplements

= 67.1% SupplementsController.getSupplementsJson

— GET http://localhost:8080/supplements/ -

=~ X GET /supplements/ @ 00:39:38

LD 57.9% StandardHostValve.invoke

LD 57.5% Get.service

= 35.9% WFEED Get.fromMongoDB

—L: 8.4% DBCollection.findOne

—L: 2.4% Mongo.isMongosConnection

2.0% MongoClient.<init>

—£2 1.5% DBApiLayer$MyCollection. _find

—L8 17.9% ObjectMapper.readValue

.= 11.4% DispatcherServlet.processDispatchResult

—=  2.0% DispatcherServlet.getHandler
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Fig 2. Draw the rest of the damn Owl

Fig 1. Draw two circles
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