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What is Renjin?

● A new interpreter for the R language running on 
the (vanilla) JVM

● Core bits written in Java
● R Language libraries (base, stats, etc) reused 

whole
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Why?

● R package ecosystem indispensible to our work 
@BeDataDriven

● But wanted to move faster from model 
prototype to “production”:
– Seamless integration with the rest of the technology 

stack: databases, web servers, PaaS

– Better performance, out of memory datasets 



1 Nov 2013  4

Highlights 

● Runs 20-50% of CRAN packages (depending 
on measure of completeness)

● Implicit parallelization
● C/Fortran tool-chain to compile native parts of 

packages to JVM byte code
● JIT compiler to compile a subset of the 

language to JVM byte code
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Design

“Slow” AST 
Interpreter

(Pluggable)
Query Planner for

Large vector
Operations

JIT Compiler for 
Scalar Computation

aka “Vector Pipeliner”

Abstracts away vector storage, 
file system, threading, etc We wrote a C/Fortran compiler 

along the way to deal with 
native code in packages 
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DCOR() from Energy Package
Real world code with O(n^2) memory 

requirements in GNU R because of distance 
matrix. 

Renjin defers computation as long as possible, 
using deferred “views” for large data 
structures to avoid memory allocation
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Renjin outperforms GNU R, and is able to 
scale to larger datasets because of the query 

planner.



1 Nov 2013  9

Query 
Planner

JVM-based JIT w/ loop 
fusion and implicit 

parallelism

OpenGL JITTer

SQL Translator?

Hadoop Job 
Launcher?
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“Scalar” JIT for Eligible Code
● GOOD:
y <- sapply(x, function(x) x+1)

● GOOD:
s <- 0
for(i in 1:1e6) {
  s <- s + sqrt(i^2+(i-1)^2) 
} 

● FORGET-ABOUT-IT: (defer to slow interperter)
for(i in 1:1e6) { 
  paste(“s <- s “, opName, “ i”)
}
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Compatibility
0.7.0-RC6 0.7.0-RC7

Total packages in CRAN 4602 ?

Packages built 2456 ?

Packages with some 
passing tests

831 ?

Packages with all tests 
passing

236 ?

Packages built, no tests 196 ?

Huge number of fixes, 
implementation due in RC7 

(Nov 2013)
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Infrastructure for testing 
all packages available 

online: 
packages.renjin.org
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Where does Renjin sit?

● Compared to FastR: Renjin is prioritizing 
completeness first, performance next 

● Compared to dlyr: similar ideas, but trying to 
bring transparently to all R 
functionality/packages 

● Compared to StochSS: AppEngine/AppScale 
is also a big focus in terms of deployment for 
us!
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Where to find information

● Main website at http://www.renjin.org for 
downloads, documentation and blog

● GitHub at https://github.com/bedatadriven/renjin
for the source code and the issue tracker

● Google group (i.e. public mailing list) for 
developers (and users) at 
http://groups.google.com/group/renjin-dev

http://www.renjin.org/
https://github.com/bedatadriven/renjin
http://groups.google.com/group/renjin-dev
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