djlgger

An open-source performance analysis solution



Context

Performance Testing & Analysis @ several companies
Depending on project : often no tools or tools that can’t be used
Thread dumps are available : while (true) do kill -3 PID done

Analyzing thread dumps manually is a pain

2012

m) Let’s build our own thread dump analyzer !



Development

ﬁ

Thread Dum
P Sampler Collector Agent Full APM
Analyzer
(aggregate events) (24/7 archiving) (distributed tracing)

(no more kill -3) (instrument)

m) ~ 10 companies use djigger in France and Switzerland



About performance analysis



My definition

Performance Analysis : gathering and interpreting & data
to understand and optimize a system or solve a performance problem.



Necessary and sufficient conditions

Performance Analysis : gathering and interpreting & data
to understand and optimize a system or solve a performance problem.

: without the necessary data, we can’t understand nor solve the problem
: runtimes are complex and we can’t afford to harvest every detail



It’s not just about tools

Performance Analysis : gathering and interpreting & data
to understand and optimize a system or solve a performance problem.

: without the necessary data, we can’t understand nor solve the problem
: runtimes are complex and we can’t afford to harvest every detail

=) Many factors affect our ability to do this correctly, not just tooling



Many factors are at play..




Many factors are at play..

SR mmRER
!

who owns the code?
may | access the system?
| change things?




Many factors are at play..

SR mmRER
!

do we have proper tooling?
are all environments monitored?
do | have the data?




Many factors are at play..

SR mmRER
!

have | already seen this pattern?
are components closed/proprietary?
| understand this runtime?




Many factors are at play..

SR mmRER
!

what’s the occurrence pattern?
what’s the desired behaviour?
what are the actual ?




About metrics



There’s a ton of metrics out there

User CPU Ca:::?oh't
Pool Memory
usage
Net I/O AWR /v$
Kern
CPU
Queue
size
Heap Cache
dumps Disk 1/0 Size




| don’t play the elimination game (anymore)

User CPU CaCh? hit
ratio Y
usage
Net 1/O AWR / v$
Kern
CPU
Queue
size
V Cache
: Disk I/O Size




Let’s look at what the program is doing

What are the main actors of a program’s execution?
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Let’s look at what the program is doing

What are the main actors of a program’s execution?

What’s the most important information about a thread?
Its state (in particular, method calls).

.but what are java stacks blind to?



Let’s look at what the program is doing

What are the main actors of a program’s execution?

What’s the most important information about a thread?
Its state (in particular, method calls).

.but what are java stacks blind to?



Look at what the program is doing

m) [ check and first.



Analysis process



A 3-step approach to analyzing latency issues

WHAT WHERE WHY



A 3-step approach to analyzing latency issues
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ex.: a servlet call



A 3-step approach to analyzing latency issues

WHAT WHERE
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ex.: a servlet call ex.: time is spent in DB




A 3-step approach to analyzing latency issues

WHAT WHERE WHY

A A

ex.: 1-n pattern and
query can be cached

ex.: a servlet call ex.: time is spent in DB



A 3-step approach to analyzing latency issues

WHAT WHERE WHY

Find out are Read stacks & object data

problematic (transaction, Ic?ent|fy _ © e or
method, click..) in the execution trees

ex.: 1-n pattern and

ex.: a servlet call ex.: time is spent in DB
query can be cached



Collecting events

LAY =

sampling instrumentation




Collecting events

LAY =

sampling instrumentation

Thread-dump events, Concrete measurements
approximation of reality and object capture



Collecting events

LAY =

sampling instrumentation
Thread-dump events, Concrete measurements
approximation of reality and object capture

without with
agent agent (for BCI)




Stacktrace Sampling
-



A dummy thread at runtime

mypackage.MyClass.main()

MyClass.doStuff( MyClass.doMoreStuff()

acquire socketRead(
Connection() )

Object.wait()




A dummy thread at runtime

time

mypackage.MyClass.main()

MyClass.doStuff( MyClass.doMoreStuff()

acquire socketRead(
Connection() )

Object.wait() stacked

methods




A random thread dump

)

MyClass.dostuff() | | MyClass.doMoreStuf()
put 2 2 2 2 2 acquire socketRead(
t t t t t Connection() )
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Sampling = periodical thread dumps
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Time-based events
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Time-based aggregation

Tree aggregator
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Thread-based aggregation
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What does it look like in djigger?




3-step approach with sampling

WHAT =~ WHERE =~  WHY

. search )
without aggregated > drill-down > read stacks
agent avents locally and stats




Example

Thread nam

main

Refare

Finalizer

read.ru



Root{) 100% [251]
. weblogic,work, ExecuteThread.rung) 100% [251]
= weblogic,work, ExecuteThread execute() 100% [251]
=3 weblogic.rmi.internal wls, WLSExecuteRequest.run) 100% [251]
|i:1~ weblogic.rmi.internal, BasicServerRef,handleRequest() 100% [251]
é . weblogic, security service, SecurityManager runAs{) 100% [251]
. weblogic, security aclinternal AutherticatedSubject. doss() 100% [251]
f—} wehblogic,rmi.internal BasicServerRef$1.rund) 100% [251]
ék . weblogic.rmi.cluster, ClusterableServerRef invoke{) 100%: [251]
o weblogic.rmi.internal.BasicServerRef invoke() 100% [251]

e e———————— e IRGAE|

- e

25555 EOlr._WL_invoke() 100% [251]
% . I - - - =< ) 10" [251]

S wearcher%xv searchi =) 100% [251]

= —— : herTmpl. searchHmi—— 100°: [251]
b‘ i~ = - = T FilterRoovilist () 100% [251]
f} . I = 5 121 [l vl Lt N -/} 100/ [S1]
é _DBSessmnImpl execQuery() 99% [249]
é‘ — O OBean. execQuery() 99% [249]
= I - <ricricStatementGenerator, queryl) 99% [245]
lﬁ [} I —— 10 . GenericStatementGener stor, query() 99% [246]

Handler.invoke() 91% [229]
. java.lang.reflect.Method.invoke) 91% [228]
o sun.reflect DelegatingMethodaccessorImpl.invoked) 91% [228]
= sun.reflect, GeneratedMethodaccessor 174, invoke() 91% [228]
=S weblogic.jdbc.wrapper, ResultSet_oracle_jdbe_driver_OracleResultSetImpl.next() 91% [228]
é . oracle.jdbe. driver . OracleResultSetImpl.nexk]) 91% [228]
oracle.jdbe.driver. CracleResultSetImpl.close_or_fetch_from_next() 91% [228]
=S oracle, jdbc. driver . T4CPreparedstatement Fetch() 91% [228]
& oracle.jdbe, driver, T4CPreparedStatement . dodallad) 91% [228]
. oracle.jdbe.driver, T4CS0al, doCALL]) 91% [228]
f—}‘ . oracle.jdbc.driver, T#CTTIFun. doRPC)) 91% [228]
=} oracle, jdbc. driver T4CTTIFun receivel) 91% [225]
B oracle.jdbe. driver, THCMARERgine. unmarshalUB1{) 90% [227]
é . oracle.jdbe.driver . T4CSocketInputStream'wrapper read() 90% [227]
. orade.jdbc,driver, T4CSocketInputStreamWrapper readiextPacket{) 90°%:88:7]
= oracle, net.ns MetInputStream, read() 90% [226]
| eniacknetosbetionosan.sai( St 225]
. oracle.net.ns MetInputStream.readi) 90% [226]

f—} . oracle.net.ns. NetInputStream, gethextPacket() 90% [226]
oracle 5 DAl 3P ACcker, FECelve 3
oracle.net.ns MetOukputStream, flush) 22% [55]

aracle. jdbe. driver . T4 SocketOutputStreamirapper . Flush) 0% [1]




Root() 100% [251]

wehblogic.work.ExecuteThread. runi) 100% [251]
weblogic, work, ExecuteThread, execute() 100% [251]
weblogic.rmi.internal wls, WLSExecuteRequest.rund) 100% [251]
weblogic.rmi.internal. BasicServerRef . handleRequest() 100% [251]
é . weblogic, security service, SecurityManager runAs{) 100% [251]
weblogic. security . acl.internal. AuthenticatedSubject. doas() 100% [251]
wehblogic,rmi.internal BasicServerRef$1.rund) 100% [251]
weblogic.rmi.cluster, ClusterableServerRef invoke() 100% [251]

& ic.mi.cluster.
b o weblogic.rmi.internal.BasicServerRef invoke() 100% [251]
2 | I - <1 =03t _ECmpl_WLSkel invokel) 100% [251]
4 523712t _E T, e == - <= 1007 [251]
WL_invoke() 100% [251]

S
é" weblogic. ejb.container.internal. SessionRemoteMethodInvaker invake() 100% [251]
O Y -r:_235:33¢_EOTmpl,_tL_i
= - - - - - ) )" 1]
S wearcher%xv searchi =) 100% [251]
= —— : herTmpl. searchHmi—— 100°: [251]
b‘ i~ = - = T FilterRoovilist () 100% [251]
If} . I = 5 121 [l vl Lt N -} 100 [251]
é _DBSessmnImpl execQuery() 99% [249]
é‘ — O OBean. execQuery() 99% [249]
= I - <ricricStatementGenerator, queryl) 99% [245]
enericStatementGenerator, query() 99% [248]

2 ) e——
E
’ gHandler.invoke() 91% [229]

java lang.reflect. Method.invake() 91% [228]
sun.reflect. DelegatlngMethodAccessorImpl invokel) 91% [228]
o400 [ ‘ﬁ'l

‘o Lo 124 il
wehblogic.jdbe.wrapper ResulkSet_oracle_jdbc_driver_OracleResultSetImpl.next() 919 [228]
oracle.jdbe. driver OracleResultSetimpl.nexk) 91% [228]
oracle.jdbe.driver. CracleResultSetImpl.close_or_fetch_from_next() 91% [228]
oracle. jdbe. driver . T4CPreparedStatement . Fetch() 91% [228]
=T N T TS 7= = =T T =T T ) o e
. oracle.jdbe. driver, T4C:BMaIL doCALL 919 [228]
f—}‘ . oracle.jdbc.driver, SCTTIFun. doRPC)) 91% [228]
L T4CTTIfun receive() 31% [228]
iver, T4CMARENgine, unmarshalJB1() 90% [227]
c.driver. T4CSocketInputStream'irapper . read() 90% [227]
.jdbc. driver. T4CSocketInputStreamWWrapper . readMextPacket() 90% [227]
acle.net.ns. MetInputStream.read() 90% [226]
() ans [726]
aracle.net.ns . MetInputStreann.read{) 90% [226]
oracle.net.ns MetInputStream. getMextPacket() 90% [226]
oracle 5 DAl 3P ACcker, FECelve 3
oracle.net.ns MetOukputStream, flush) 22% [55]

£
aracle. jdbe. driver . T4 SocketOutputStreamirapper . Flush) 0% [1]
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Instrumentation

=]



A dummy thread at runtime (again)

mypackage.MyClass.main()

MyClass.doStuff( MyClass.doMoreStuff()

acquire socketRead(
Connection() )

Object.wait()




Subscriptions

MyClass.doStuff() MyClass.doMoreStuff()
put() 2 2 2 2 2 acquire socketRead(
t t t t t A Connection() ‘ )

Active subscriptions: W W B

Start event:

End event:



Subscription-based events

: g B >
§E___ 8
g | B8

e |begin =11:38:20.243, method= doMoreStuff, duration= 1223 ms |

e |begin = 11:38:20.252, method= acquireConnection, duration= 613 ms |

@ |begin = 11:38:20.271, method= wait, duration= 599 ms




Transaction flags

—
| | O
§__ 8
g8

( |begin = 11:38:20.243, method= doMoreStuff, duration= 1223 ms |

@ |begin = 11:38:20.252, method= acquireConnection, duration= 613 ms |

e |begin =11:38:20.271, method= wait, duration= 599 ms |




Object capture
—

executeQuery(“SELECT * FROM TABLE”

€ [begin = 11:38:20.243, ..., data = ) |

@ |begin = 11:38:20.252, method= acquireConnection, duration= 613 ms |

|begin =11:38:20.271, method= wait, duration= 599 ms |




Distributed transactions

| > € begin = 11:38:20.243, ... |
| 0 B8 @ |begin =11:38:20252, ... |
JVM 1 : :
|| @ [begin=113820271, .. |
drill-down
N B € begin =11:38:20.301, ... |
JVM 2
BEREB @ [begin =11:38:20.252, .. |




3-step approach with instrumentation

with
agent

WHAT = > WHERE

search
entry point
events

drill-down
across JVMs

~—  WHY

capture

% object data

~z

refine




What does it look like in djigger?

wppender-Dispatcher Thread-2
chppanderDispatcher Thread-3
JPS Sezmion Timeout
E ute Thread: "0 for queue: "default
uteThread: '1" for queve: 'default

teThread: ue ‘default')) thiead dumps] - 2

5

Tres view X | Reverse tree view X | Black view X | Reverse block view 3 Instrumentation events X ISI_I:rsuiptIr_'h's % | Transaction Tree c5811501-42db-4F87-2637-a1

networl.server, Server handleRequest
erver, hande
erver, handl

Duration (ms)
D192, 168,104, 28 62457




What does it look like in djigger?

Twcviewxlllmsetreevwal XIReversehbdwiewXI[nstrunu‘t evu'ks)(lSLbsapha'lsxlTrmsactiu'lTree

Tree view X | Reverse tree view X | Block view X | Reverse block vie

- 110502ms
. network. server.Server.handleRequest() - 113693ms y
weblogic.rmi.cluster . ClusterableRemoteRef invoke() - 110526(

com.sun.proxy.$Proxy 142, prepareStatement() - Oms
com.sun,proxy . $Proxy90.executeQuery() - 14ms
com.sun.proxy. $Proxy 142, prepareStatement() - Oms

. com,sun.proxy , $Proxy90, executeQuery() - Oms

. com.sun.proxy . $Proxy 142, prepareStatement() - Oms
com.sun.proxy . $Proxy86. prepareStatement() - Oms

. com,sun.proxy . $Proxy 90, executeQuery() - 1ms
com.sun.proxy.$Proxy86. prepareStatement() - Oms
corm, sun.proxy . $Proxy90, executeQuery() - Z2ms

. com,sun.proxy. $Proxy86. prepareStatement() - Oms

| com.sun.proxy . $Proxy90. executeQuery() - 1ms

L c.rmi. cluster. ClusterableR
weblogic.rmi.cluster, ClusterableRemc
weblogic,rmi.cluster, ClusterableRemc
weblogic.rmi. cluster . ClusterableRemc
weblogic.rmi.cluster, ClusterableRemc
weblogic,rmi.cluster, ClusterableRes
weblogic.rmi.cluster, ClusterableRemoteRef invoke() - 3ms
weblogic.rmi.cluster . ClusterableRemoteRef invoke() - 39ms
weblogic.rmi.cluster . ClusterableRemoteRef .invoke() - 4ms
weblogic.rmi.cluster, ClusterableRemoteRef .invoke() - Zms

Drill-down
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invoke() invoke() executeQuery()
\: executeQuery()
handleRequest() ——— ———————— invoke() invoke() executeQuery()

\ invoke() invoke()




What does it look like in djigger?

Jb1a...

nenktira
amp) from dual

nentira,, ., |-




Component overview






IMX, -javaagent, kill -3, jstack, process attach, ...

events



QPO
%,
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IMX, -javaagent, kill -3, jstack, process attach, ...

events

: <~ harvest & analyze
client




(@)
13

IMX, -javaagent, kill -3, jstack, process attach, ...

events

collector <~ harvest

analyze
events

persist —— u

store events client




Download and try out djigger !



Home Tooling Hub FAQ About Contact

¥ denkbar

Download djigger at http://denkbar.io
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djigger
An open saurce profiler and\productionsready APM: &

Looking for free software to monitor your Java apps and

diagnose performance problems?

= djigger is an open source performance monitoring and profiling selution for Java. It is suited for
24/7 monitoring in production and offers a wide range of features. Node.js, python and possibly

.NET support will also be on our roadmap in the future.



http://denkbar.io

Thanks for your attention



