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Safe	Harbor	Statement
The	following	is	intended	to	provide	some	insight	into	a	line	of	research	in	Oracle	Labs.	It	
is	intended	for	information	purposes	only,	and	may	not	be	incorporated	into	any	
contract. It	is	not	a	commitment	to	deliver	any	material,	code,	or	functionality,	and	
should	not	be	relied	upon	in	making	purchasing	decisions.	Oracle	reserves	the	right	to	
alter	its	development	plans	and	practices	at	any	time,	and	the	development,	release,	and	
timing	of	any	features	or	functionality	described	in	connection	with	any	Oracle	product	or	
service	remains	at	the	sole	discretion	of	Oracle. Any	views	expressed	in	this	presentation	
are	my	own	and	do	not	necessarily	reflect	the	views	of	Oracle.
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The	One	VM	Concept
High	performance	polyglot	virtual	machine
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The	Ruby	Logo	is	Copyright	(c)	2006,	Yukihiro	Matsumoto.	It	is	licensed	under	the	terms	of	the	Creative	Commons	Attribution-ShareAlike 2.5	agreement
JS	Logo	Copyright	(c)	2011	Christopher	Williams	<chris@iterativedesigns.com>,	MIT		licence

You	can	distribute	the	R	logo	under	the	terms	of	the	Creative	Commons	Attribution-ShareAlike 4.0	International	license	(CC-BY-SA	4.0)	or	(at	your	option)	the	GNU	General	Public	License	version	2	(GPL-2).
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JavaScript	in	GraalVM



Copyright	©	2016, Oracle	and/or	its	affiliates.	All	rights	reserved.		|

Completeness

Oracle	Confidential	– Internal

ECMAScript	2015	(ES6)
• Graal passes	99.3%	(16298	of	16417	tests)
• Failing	tests	are	to	a	large	part	Unicode	Regular	Expressions

ECMAScript	2016	(ES7)
• Graal passes	93.4%	(20785	of	22260	tests)
• V8	(5.4.500.6)	passes	91.1%
• Graal supports	ES7	(exponentiation	operator,	Array.prototype.includes)
• Fails	due	to	new	block-level	function	declaration	and	corner-case	tests	of	
the	spread	operator
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Classic	research	benchmarks	– roughly	level	with	V8

Oracle	Confidential	– Internal
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Ruby	in	GraalVM
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Completeness	– language	and	core	library

Oracle	Confidential	– Internal

Ruby	language
JRuby passes	94%

96% Ruby	core	library
JRuby passes	95%

99%
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Completeness	– the	basic	Rails	stack

Oracle	Confidential	– Internal

Active	Model

Active	Support

Active	Record

Action	View

Action	Pack

Action	Mailer

Railties

Sprockets-Rails

Active	Job

Spring

100%

100%

98%Basic	functionality	works

37%



Copyright	©	2016, Oracle	and/or	its	affiliates.	All	rights	reserved.		|

Classic	research	benchmarks	– 10-20x	faster

Confidential	– Oracle	Internal/Restricted/Highly	Restricted 17
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‘But	it’s	easy	to	optimise that	kind	of	code!’

Confidential	– Oracle	Internal/Restricted/Highly	Restricted 18
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Simple	local	variables
Vectorisation
opportunities

Simple	floating	point	
arithmetic

Basic	loops

No	method	calls
(except	operators)

Only	types	are	numerical
or	boolean
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‘Real	Ruby	is	much	more	complex!’

Confidential	– Oracle	Internal/Restricted/Highly	Restricted 20
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Smalltalk-style	blocks	
instead	of	loops

Loop	bounds	are	objects	
instead	of	simple	values

Instance	
variables

Logic	hidden	in	
methods

Arrays
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Arithmetic	hidden	in	core	
library	methods

Intermediate	objects

Hash	mapped	to	an	array	
of	arrays,	via	another	

array,	converted	back	to	a	
hash

Inner	loop	pixels	
represented	as	a	hash	of

r,	g,	b
No	local	variables,	only	

method	calls
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Metaprogramming	send
Dynamically	created	

symbol

Actual	logic	method	
dynamic	method	calls
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Chunky	PNG	kernels
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Many	of	these	benchmarks	are	
optimised away	entirely by	

GraalVM
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PSD.rb kernels
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Polyglot
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REST
public	internet
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REST
public	internet

REST
private	intranet
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REST
public	internet
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REST
public	internet
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How	we	do	polyglot	in	GraalVM
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Ruby

JavaScript
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Ruby

JavaScript
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Ruby

JavaScript
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Ruby

JS
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Performance
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Warms	up	and	then	
reports	iterations	per	

second

Random	inputs	stop	the	
whole	thing	being	totally	

optimised away
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clamp in	Ruby
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clamp in	Ruby
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This	is	what	GraalVM is	giving	you	for
Ruby	before	we	even	start	talking	about
JavaScript
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Not	only	have	we	rewritten	
in	JavaScript,	but	the	

JavaScript	code	is	simpler	
than	the	Ruby
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clamp in	Ruby	and	JavaScript	with	V8
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clamp in	Ruby	and	JavaScript	with	JRuby and	Rhino
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clamp in	Ruby	and	JavaScript	with	JRuby and	Nashorn
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clamp in	Ruby	and	JavaScript	with	GraalVM
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clamp in	all	configurations
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clamp in	all	configurations
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How	Graal achieves	this
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Hotspot
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Hotspot
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Hotspot

JIT
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Hotspot

JIT
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Hotspot
Graal

JIT
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Hotspot

JIT

Graal

Truffle



Copyright	©	2016, Oracle	and/or	its	affiliates.	All	rights	reserved.		|

The	very	basics	of	Truffle	and	Graal
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• Common	representation	of	programs
• Keep	it	rich	enough	to	not	have	to	throw	away	meaning
• Common	optimisation	of	the	representation
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x + y * z

+

x *

y z

load_local x
load_local y
load_local z
call *
call +

pushq %rbp
movq %rsp, %rbp
movq %rdi, -8(%rbp)
movq %rsi, -16(%rbp)
movq %rdx, -24(%rbp)
movq -16(%rbp), %rax
movl %eax, %edx
movq -24(%rbp), %rax
imull %edx, %eax
movq -8(%rbp), %rdx
addl %edx, %eax
popq %rbp
ret
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and	M.	Wolczko.	One	VM	to	rule	them	all.	In	Proceedings	of	Onward!,	2013.
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codon.com/compilers-for-free

Presentation,	by	Tom	Stuart,	licensed	under	a	Creative	Commons	Attribution	ShareAlike 3.0	
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Frequently executed call
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Looking	at	how	effective	this	is
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Looking	at	this	loop	here
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How	to	use	GraalVM



Copyright	©	2016, Oracle	and/or	its	affiliates.	All	rights	reserved.		|

GraalVM – everything	in	one	package	today
• Includes:

– JVM	(RE	or	DK)
– Java
– JavaScript
– Ruby
– R
–More	in	the	future

• Binary	tarball release
• Mac	or	Linux
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Java	9	– runs	on	an	unmodified	JVM

Hotspot

Graal

Truffle

JS others…R

Java

C++
JVMCI

(JVM	Compiler	Interface)
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Java	9	– runs	on	an	unmodified	JVM

Hotspot

Graal

Truffle

JS others…Ruby

via	Maven	etc

Java	9
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Where	to	find	more	information
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Search	for	’graal otn’

www.oracle.com/technetwork/oracle-labs/program-languages



Copyright	©	2016, Oracle	and/or	its	affiliates.	All	rights	reserved.		|

Search	for	‘github graalvm’

github.com/graalvm
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Search	for	‘github jruby’

github.com/jruby/jruby
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Polyglot	on	the	JVM	with	Graal
[CON4553]

Tuesday,	Sep	20,	5:30	p.m.	- 6:30	p.m.
Hilton	- Plaza	Room	A
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Safe	Harbor	Statement
The	preceding	is	intended	to	provide	some	insight	into	a	line	of	research	in	Oracle	Labs.	It	
is	intended	for	information	purposes	only,	and	may	not	be	incorporated	into	any	
contract. It	is	not	a	commitment	to	deliver	any	material,	code,	or	functionality,	and	
should	not	be	relied	upon	in	making	purchasing	decisions.	Oracle	reserves	the	right	to	
alter	its	development	plans	and	practices	at	any	time,	and	the	development,	release,	and	
timing	of	any	features	or	functionality	described	in	connection	with	any	Oracle	product	or	
service	remains	at	the	sole	discretion	of	Oracle. Any	views	expressed	in	this	presentation	
are	my	own	and	do	not	necessarily	reflect	the	views	of	Oracle.
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