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@ C H R I S T H A L I N G E R

# T W I T T E R V M T E A M



TWITTER

Huge distributed system 

Comprised of many services 

tweet service 

user service 

timeline service 

social graph service 

… @ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M



SERVICES

Many JVMs per service 

1,000s of machines running 1,000s of JVMs 

Multiple datacenters

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M



OPEN-SOURCE

Twitter is using many open-source projects 

…and also gives back to the community: 

https://engineering.twitter.com/opensource/projects 

Graal is a good fit 

We are planning to contribute, too

https://engineering.twitter.com/opensource

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M

https://engineering.twitter.com/opensource/projects
https://engineering.twitter.com/opensource


TWITTER’S JDK

Based on OpenJDK 8u 

Will be open-sourced (soon!) 

Has: 

JEP 243 backport (JVMCI) 

Contrail (JFR replacement) 

CMS improvements

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M



WHY GRAAL?

C2 is old and very complex 

Learning curve way too steep 

The last few years no new major optimizations 

Reached its end-of-life already a while ago 

Graal’s learning curve is much shorter 

Advantages of Java 

Modularized @ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M



@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A Mhttps://en.wikipedia.org/wiki/Cockroach

https://en.wikipedia.org/wiki/Cockroach


BUG 1: #128

https://github.com/graalvm/graal-core/issues/128 

PrintCompilation shows something like this: 

COMPILE SKIPPED: OSR with locks not supported
The exception looks like…

Graal should support same OSR compilations as C1 and C2

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M

https://github.com/graalvm/graal-core/issues/128


BUG 1: #128
Graal should support same OSR compilations as C1 and C2

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M



BUG 1: #128

Tom and I discussed this for a bit… 

…and we decided that it’s not a big problem right now. 

Tiered compilation takes care of it 

After a while the failing method will be flagged and compiled 
with C1

Graal should support same OSR compilations as C1 and C2

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M



@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M

#128



@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M



@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M



BUG 2: #204

https://github.com/graalvm/graal-core/issues/204

fatal error: no original bytecode found in scala.collection.TraversableLike$class.builder$1(Lscala/
collection/TraversableLike;Lscala/collection/generic/CanBuildFrom;)Lscala/collection/mutable/Builder; 
at bci 24

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M

https://github.com/graalvm/graal-core/issues/204


BUG 2: #204
fatal error: no original bytecode found in scala.collection.TraversableLike$class.builder$1(Lscala/
collection/TraversableLike;Lscala/collection/generic/CanBuildFrom;)Lscala/collection/mutable/Builder; 
at bci 24

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M



BUG 2: #204

https://github.com/mariusae/heapster

fatal error: no original bytecode found in scala.collection.TraversableLike$class.builder$1(Lscala/
collection/TraversableLike;Lscala/collection/generic/CanBuildFrom;)Lscala/collection/mutable/Builder; 
at bci 24

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M

https://github.com/mariusae/heapster


@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M



@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M

#204



BUG 3: #206

https://github.com/graalvm/graal-core/issues/206 

For the longest time we were seeing connection exceptions in 
the logs 

We didn’t know where they were coming from 

Until I, independently, decided to run the Netty 4 test suite…

Netty 4.1.5 tests fail

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M

https://github.com/graalvm/graal-core/issues/206


BUG 3: #206
Netty 4.1.5 tests fail

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M



@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M



@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M

#206



TWEET SERVICE

Finagle-Thrift service 

https://engineering.twitter.com/opensource/projects/finagle 

Testing properties: 

Dedicated machines 

All instances receive the exact same requests

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M

https://engineering.twitter.com/opensource/projects/finagle


REQUESTS/SEC

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal



PS SCAVENGE CYCLES

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal

movingavg(60)



PS SCAVENGE TIME

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal

movingavg(10)



OLD GEN USED

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal



LATENCY P99

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal



LATENCY P9999

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal



USER/SYSTEM CPU TIME

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal



TWEETS/{GC,CPU} MSEC

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal



@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A Mhttps://en.wikipedia.org/wiki/USS_Enterprise_(NCC-1701-A)



REQUESTS/SEC

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal      Enterprise Graal



PS SCAVENGE CYCLES

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal      Enterprise Graal

movingavg(60)



PS SCAVENGE TIME

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal      Enterprise Graal

movingavg(10)



OLD GEN USED

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal      Enterprise Graal



LATENCY P99

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal      Enterprise Graal



LATENCY P9999

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal      Enterprise Graal



USER/SYSTEM CPU TIME

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal      Enterprise Graal



TWEETS/{GC,CPU} MSEC

@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A MC2      Graal      Enterprise Graal



@ C H R I S T H A L I N G E R  |  # T W I T T E R V M T E A M

# T W I T T E R V M T E A M


