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One Issue

A Prototype of Parameter Server
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https://issues. che.org/jira/browse/SPARK- 2
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Glint & Yahoo

VGlint

An Asynchronous Parameter Server for Spark

Scaling Machine Learning To
Billions of Parameters

Badri Bhaskar, Erik Ordentlich
(joint with Andy Feng, Lee Yang, Peter Cnudde)
Yahoo, Inc.

Rolf Jagerman
University of Amsterdam = PARK SUMMIT

SPARK SUMMIT 2016
IJUNE 6-8. 2016 SAN FRANCISCO

2016
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Angel { mutable }
Spark [ Worker ] [ Worker ] [ Worker ] [ Worker ] [ Worker ] [ immutable ]
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1.: Angel
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Spark on AngelBNAPIIE 1T
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Spark on AngelfI &R S &

val psContext = PSContext.getOrCreate(spark.sparkContext)
val psVector = PSVector.dense(0.0)
rdd.map { case (label , feature) =>

psVector. increment (feature)

}

println("Feature sum size:" + psVector.dimension)

+ BEhSparkSession

#tafkPSContext, BAEIAngellIPSServer !
« IBidPSContext, AllZPSVector :
- TERDDHVIZEH, HIZFAMPSVector, #HITIREIEM :
£ 1FPSContext :

« {Z1ESparkSession
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<<trait>>
NumericOps[T] (

Executor
| ]

def round(t: T):T

def dot(t: T):T TGSk
def max(t: T):T

BreezePSVector

>
Y » - [ & - N
>
- N - N BreezePSVector @ 4+ | 7
<<class>> <<class>> [0}
BreezeVector BreezePSVector =) ---
BreezePSVector
def round(t: T):T def round(t: T):T ---
def dot(t: T):T def dot(t: T):T
def max(t: T):T def max(t: T):T
L J [ )
\ J . J \ )

«  FBreezeVectoriERA & /9BreezePSVector
e EAFMLLIbAZHDEE
o BAMEAIEREME
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INTERNATIONAL SOFTWARE DEVELOPMENT CONFERENCE



Spark on Angel &%

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE QConitiEi612017



Angel & 7%

Matrix Factorization (Logistic Regressior)
T Y

Factorization Machines Support Vector Machine

LDA* -1 ERAERY Algo on Angel “|  Linear Regression
( GBDT (Gradient Descent Boosting Tree) )J - Bk |c

Spark on Angel
Available
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LR on Angel
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[Spark on Angel] LR

...................................................................

: {Breeze Ops}
DenseVector
‘ HArray
Spark [ sampleRDD ]

'y mapPartitions

[spark_on_angel_quick_start.md]
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[ADMM (Alternating Direction Method of Multipliers ) ]—\ /—[Gradient Descent J

L-BFGS OWL-QN
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[Spark on Angel] LR with Optimizer

..................................................................................................

[ DiffFunction(BreezePSVector) : (Double, BreezePSVector)

O
)
=)
\n
)
<
D
a)
~
o
=

l l Breeze.optimizer

______________________________ SGD < OWLQN >< LBFGS >

mapPartitions

Spark

______________________________________________________________________________________________________

[spark_on_angel_optimizer.md]
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GBDT @ #41= % +Boosting
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GBDT on Angel: 1281514
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GBDT on Angel (1)  #4
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GBDT on Angel (2) : 3%
find split feature & value /‘;H

1. workeritBHEEAE (—M&ZHM) ps1
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[Spark on Angel] GBDT

Angel : Instance 6rad split split Leaf :
: Layout Histogram Feature Value Weight :
Spark

[spark_on_angel_gbdt.md]
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(Spark on Angel) vs Spark ——

Spark Spark on Angel
SGD LR (stepSize=0.05,maxlter=100) 2.9 hour 1.5 hour
L-BFGS LR (m=10, maxlIter=50) 2 hour 1 hour

OWL-QN LR (m=10, maxlter=50) 3.3 hour 1.4 hour

Spark on Angel VS. Spark

25
e 2
3
2
15
1
) I l I
0
SGD

LBFGS OWLaN
mSpark W Spark on Angel
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Angel vs XGBoost —— GBDT

GBDT Algorithm

i 145
140
120
100

80

time(m)

58
60

40
20
0

Angel XGBoost
1EZR Worker PS I 201F BT IE]
Angel 50 NATE: 10G / Worker) 101 (R7E: 10G/PS) 58 min
XGBoost 501 (R7F: 10G /Worker) N/A 2h 25 min

iR BRMRNEBEERFUNEIES, 3.3X10°HFHE, 1.2X108 4
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Angel vs Spark ——

Angel

Spark

Worker PS
207N (R7E: 8G/Worker) 201N (NTE: 4G/PS)

20NR7E: 20G/Worker)  N/A

#3E: PubMED
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Angel vs Spark —— GD-LR

Angel

Spark
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GD-LR Algorithm
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Angel vs Spark —— ADMM-LR

ADMM-LR loss @ loss(spark) @ loss(angel)
0.7
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0.62 OoooO > i

0.61 000 T e
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0 2000 4000 6000 8000 10000
eclpased time(s)
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R BRABEEENE, STARE, M2fFER
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Spark on AngelBv4r =
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AngelF iR

L] Tencent / angel | @Unwatch~ | 289 JUnstar 2,582  YFork 613

« LightBGM{E®E: [GBDT] The purposes of using parameter server in GBDT #7

github issues «  BYMEAN: English translation of documents #95

(PR 60) . fERTREVA: [WIP]Upgrade the netty version of RPC to 4.x #94

© HORRUE: 1ESRLREVE, MIAyEEERTF
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SR B3

« EFfFTREZ S Paper (CCF A3)

« LDA*: ARobust and Large-scale Topic Modeling System VLDB, 2017

« Heterogeneity-aware Distributed Parameter Servers. SIGMOD, 2017

« Angel: a new large-scale machine learning system. National Science Review (NSR), 2017

« TencentBoost: A Gradient Boosting Tree System with Parameter Server. ICDE, 2017
SIGMOD/PODS 2017

Chicago, llinois, USA, May 14-19
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RRARE (What is Next)

Deep Learning Neural Network

pUthon

Python API Spark Streaming on Angel Deep Learning Framework Support

V1.3 V15 V2.0
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