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Execute Scala UDFs found in SparkSQL JIT compilation to machine code

» UDF bytecode translated to LLVM IR with BugVM

* Object code dynamically loaded and executed

* Beneficial for computationally heavy UDFs that do
Not create objects

» Optimizations to speed up UDFs that create objects
violate Java language guaranties

queries on the Wildfire C++ engine.

* Represented as Java classes
« SparkSQL UDFs are closures
* Free variables captured In class instance

Usage
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sglContext.sql("SELECT add_offset(i) FROM table").show() LLVIIi)/Ile
n n ngan ( \ ( \
Class representation (simplified) Spark Wildfire
public final class SparkProgramm$$anonfun$runsl k & k
extends scala.runtime.AbstractFunctionl$mcII$sp BUAVM Bvtecode vy UDF
implements scala.Serializable { Bytecode Fr=— VN ! Y — =P object
public SparkProgram$$anonfun$run$l(scala.runtime.IntRef); compiler LLVM IR MCJIT code
public final int apply(int);

e N ~

Instance BugVM I Instance
] _ JVM pointer
Execution in Embedded JVM ! ) ! )
» Strided execution wrapper compiled transparently (bRadnsdﬁhqgefyd) Vi?centyt fifmljj')ae (V\t’)?ff 'e”gth)
, . andwidth-boun compute—boun object creation
» Engine butfers wrapped as Java direct ByteButters = s 15
. ' o O 0.89 ==
« Comparable performance to execution in Spark Es o
and as SQL S-ta-temen-t iéc% 0.65 11—agg .
> O 0.51 0.51  0.51 —_
T QL 05 0.5 —
s D s " ;ﬁg
Spark Wildfire engine node o 0.51
UDF Embedded JVM Data buffers
k 0) 0 0)
Bytecode e)?;lg(jzgn Inputs -+ Spark-only Embedded JVM .Hand—written JIT-compiled
cOPY wrapper Word length UDF wrapper
fori &< 1 to size of input do
stance Instance i Direct javaString & CreateJavaStri.ng(ian.lt,)
copy yteBuffers output; & WordLengthUdf(javaString)
CheckForJavaException()
N Y N y ReleaselavaObject(javaString)
end
Range query Vincenty formulae Word length
(bandwidth—bound) (compute—bound) (object creation)
Z 13: 8.91 1 1.07 | 4- 3.77 - o L3 '+ Spark-only
%; 8- R T N — 0 & 1.12
§C§ ;: 3 §§ 104 B |l
c='U§ ch 2 - :$*9
= g g: . ; 0.83 g %’ 0.5 0> 0.42 0.39
: 1 046 051 0.65 N
; e ) B 0 0 IIII 0o- _ |
Spark-only .Strided execution Unstrided execution .No predicate SQL predicate Hi-compled I;S{Eglifgj e;/r\l\:g:?;\pre ixgr%?iogn %EE%?/ rand-written
Contributions
» \We transparently enable strided * The performance of our solutionis « Our analysis shows that compiling
execution of tuple-based Java comparable to execution in Spark UDFs to machine code has only

UDFs in a C++ query engine. and UDFs hand-written in C++. marginal benefits.




