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DistBelief



•
•
•

丰富的机器学习及
数学计算库

•
•
•

友好的
用户编程接口

•
•
•

工业级别可用的
参数服务器

• 2015

• 2016

V1.0.0
• 2017
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Model Partitioner

PartitionKey

优点

• 保证Server负载均衡
• 避免Server单点性能瓶颈
• 支撑10亿～100亿级别维度参数

将模型切分成多个分区，
存储在不同PS节点上

Angel的模型分区

• 默认将模型分成大小相等的块
• 可以指定分区块大小
• 支持横切和纵切
• 自定义矩阵分区，量身定制区块分布方式

Shard

PSServer PSServer

Shard

PSServer

ShardPKey1 PKey2 PKey3

PSModel

pKey-1 pKey-2 pKey-3



BSP SSP ASP



•

•

•

•

Vector clock Vector clock

PSServer1 PSServer2

Worker1

Vector 
clock

Worker2

Vector 
clock

Worker3

Vector 
clock



add

UpdateFunc GetFunc

sum max min ……

Push
MUpdate
Func

sub mul pow log div ……

PullAggr
Func

Shard

PSServer PSServer

Shard

PSServer

Shard



核心流程和类
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https://issues.apache.org/jira/browse/SPARK-6932
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<<class>>
BreezeVector

def round(t: T):T
def dot(t: T):T
def max(t: T):T
…

<<trait>>
NumericOps[T]

def round(t: T):T
def dot(t: T):T
def max(t: T):T
…
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• Spark

• Spark on Angel
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A Better Way	of	Online	Learning



Online Learning

36

https://en.wikipedia.org/wiki/Online_machine_learning
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FTRL的整体代码框架

val zPS: SparsePSVector = PSVector.sparse(dim)
val nPS: SparsePSVector = PSVector.sparse(dim)

ssc.start()
ssc.awaitTermination()

SparseLRWithFTRL.train(zPS, nPS, featureDS)





性能比对
生产数据，现网环境，尽量公平







Angel	vs	Spark	—— LDA



Angel	vs	Spark	—— LR





开源和展望
OpenSource	&	Perspective



• [GBDT] The purposes of using parameter server in GBDT #7

•

•

•

•

•

(PR 98)



• LDA*: A Robust 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

• ……

• 国际顶级会议Paper（CCF A类）



Deep Learning Framework Support

V2.0

Distributed Serving

V1.6




