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... but not only In Java!
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...verschiedene Speicherbereiche
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Algorithmen der Young Generation

* Mark and Sweep
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* Mark and Sweep
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Algorithmen der Young Generation

* Mark and Copy
(als Abhilfe)
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* Mark and Copy

Eden _ Survivor (SO/S1) B Fragmentierung
5000 behoben
(SRR e
OO 80
_ ABER:

|

nach Copy Anpassung der Referenzen: Minor-GC (5TW)

F

— Scavenging

UJ:IU
oooo
Qohe
lC}OU

nach Copy Anpassung der Referenzen: Minor-GC (5TW) _

[12]
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Algorithmen der Young Generation

* Mark and Copy (Serial vs. Parallel)
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Algorithmen der Old Generation

* Mark and Compact

Compact
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Algorithmen der Old Generation
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Algorithmen der Old Generation

* Concurrent Mark and Sweep (CMS)

Serial Mark and Compact Concurrent Mark and Sweep

—~ l Initial Marking
YYYYYYY

<«+——— Stop the World —
Concurren t Marking
\J
Preclean
L Remarking
Concurren t Sweep

YYvyvvy



Algorithmen der Old Generation
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Algorithmen der Old Generation
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Algorithmen der Old Generation

* Concurrent Mark and Sweep (CMS)
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Algorithmen der Old Generation

* Concurrent Mark and Sweep (CMS)
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Algorithmen der Old Generation
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Algorithmen der Old Generation
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Garbage First (G1)
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Garbage First (G1)
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G1 - Laufzeitvorgaben
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kurze Gedankenpause
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Measuring GC (1)
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Measuring GC (1

* visualgc
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Measuring GC (2)
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Measuring GC (2)

* https://gceasy.io/

Universal GC Log
Analyzer

Industry's first machine learning guided Garbage collection log
analysis tool. GCeasy has in-built intelligence to auto-detect problems
in the JlVM & Android GC logs and recommend solutions to it.

Solve Memory & GC problems in seconds
Get JVM Heap settings recommendations
Machine Learning Algorithms
Trusted by 4,000+ enterprises

Free



https://gceasy.io/

Measuring GC (2)

* https://gceasy.io/

allocated

peak usage
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https://gceasy.io/

@Medium: Be Precise in Measuring GC

Ustw

log-file

tsrw

API

TSampie(k) TSampIe(k + 1)
\ )\
Y Y
?STW(k) ?STW(‘!( +1)

average:
o 1 n(k) '
tsrw (k) = n_(k) : Z terw (ix)
i=1

getCollectionTime(k + 1) — getCollectionTime(k)

getCollectionCount(k + 1) — getCollectionCount (k)
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Tuning the GC

high
throughput
short less
pauses memory
less

CPU



... and how do [ do that in practice?

-XX:-UseParallelGC
-XX:+UseG1GC -XX:-UseConcMarkSweepGC

-XX:-UseParallelOIdGC
-XX:NewRatio=2

-XX:MaxGCPauseMillis=n _XX:SurvivorRatio=8

-XX:NewSize=2m
-XX:NewRatio=n -XX:TargetSurvivorRatio=50

-XX:SurvivorRatio=n

-XX:+UseBiasedLocking
-XX:MaxTenuringThreshold=n

-XX:+UselargePages
-XX:AllocatePrefetchStyle=1

-XX:ParallelGCThreads=n : -XX:+UseCompressedStrings

-XX:+OptimizeStringConcat
-XX:ConcGCThreads=n b

-XX:+UseFastAccessorMethods

[13]



C in Practice (1)

 Load- and Performancetesting with XLT

Agent-acl_00-ec2-23-20-65-154.compute-1l.amazonaws.com-8500 -- Memory Usage and Garbage Collection Time

5500 r
_ 5000
e 00 Xceptance LoadTest Report - Overview e
@
Overview Transactions Actions Req ts Network stom Timers & Values g 3:22
3
2500
. Fes
General Information 5 1500
= 1000
Below you find basic characteristics of the load test: start time, end time, and total duration. The charts depict the num 502
requests per second, the request runtime, and the number of errors per second.
450
Test Duration [hh:mm:ss] Test Start Test — ;::
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8 200
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Q
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Load- and Performance-Testing with XLT

:Client (XLT) :Server

HTTP - Request ()

tmeasured treai W

[ tdevia[fon

y HTTP - Response ()

Application

- Garbage Collection (Stop-the-World)



Minimizing GC-Latencies on XLT

Test Maximum Latencies in Seconds Reduction in
Percentage
Default Tuned &

Test 1 0.68 0.55 19.1%
Test 2 0.71 0.45 36.6%
Test 3 0.60 0.49 18.4%
Test 4 0.56 0.49 12.5%

Test 5 0.40 0.26 35.0%

[16]



C in Practice (2)

e Performance-A

B

nalysis in telematics (SOAP-Interfaces)

HP LoadRunner Controller - Scenario1 - [Run]

File View Scenario Monitors Results Diagnostics

Tools

Help

NI EY

Scenario Groups

Scenario Status

Group Name Down Pending Gradual Exiting Running Vusers 5
1 4 o a - 7 3
Elapsed Time 00:00:46 (hhimm:ss)
WebHttpHtml1 4 -
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GC In Practice (3)

 Software Systems in Finance (Azul Zing JVM)
» C4 — Garbage Collector

ZING Management,
Visibility, & Diagnostics Tools
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GC in Practice (4) — Panama Papers




GC in Practice (4) — Panama Papers

Size of data No. of documents

9 6TB 11:500,000 =
- No. of companies
B 214488 5
Span of data No. of clients

1977.2015 14,153 92




... analyzing on Neo4)

MATCH (a:Entity)-[r:REGISTERED ADDRESS]- (b:Address) RETURN a,r,b LIMIT 1000



... analyzing on Neo4J (G1 vs. CMS)
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... analyzing on Neo4J (CMS)

CMS (512M)
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L essons Learned

» Macro-Tuning vs. Micro-Tuning

_

20 %
380 %

80 %
20 %

—

Pareto-Principle



Questions?
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