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1. Diverse range of graph algorithms
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High-Degree Vertices



1. Diverse range of graph algorithms

2. High-degree ver tices

Challenges

Graph Partitioning Heuristics Edge-Parallel API

def aggregateMessages[A](
sendMsg:  EdgeContext[VD,  ED,  A]  =>  Unit
mergeMsg:  (A,  A)  =>  A):  RDD[(VertexId
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1. Diverse range of graph algorithms

2. High-degree ver tices

3. Complex pipelines

Challenges
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class  Graph[VD,  ED]  {
//  Table  Views  -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐
def vertices:  RDD[(VertexId,  VD)]
def edges:  RDD[Edge[ED]]
def triplets:  RDD[EdgeTriplet[VD,  ED]]
//  Transformations  -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐
def mapVertices[VD2](f:  (VertexId,  VD)  =>  VD2):  Graph[VD2,  ED]
def mapEdges[ED2](f:  Edge[ED]  =>  ED2):  Graph[VD2,  ED]
def reverse:  Graph[VD,  ED]
def subgraph(epred:  EdgeTriplet[VD,  ED]  =>  Boolean,

vpred:  (VertexId,  VD)  =>  Boolean):  Graph[VD,  ED]
//  Joins  -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐
def outerJoinVertices[U,  VD2]

(tbl:  RDD[(VertexId,  U)])
(f:  (VertexId,  VD,  Option[U])  =>  VD2):  Graph[VD2,  ED]

//  Computation  -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐
def aggregateMessages[A](

sendMsg:  EdgeContext[VD,  ED,  A]  =>  Unit,
mergeMsg:  (A,  A)  =>  A):  RDD[(VertexId,  A)]

Table-Based Graph API



//  Continued  from  previous  slide
def pageRank(tol:  Double):  Graph[Double,  Double]
def triangleCount():  Graph[Int,  ED]
def connectedComponents():  Graph[VertexId,  ED]
//  ...and  more:  org.apache.spark.graphx.lib

}

Built-in Algorithms (Scala)

PageRank Triangle Count Connected 
Components



System and Query Optimizations
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Support analytical graph queries using Spark SQL 
and graph-specific join optimizations

graph.find(“(u)-‐>(v)-‐>(w);  !(u)-‐>(w)”)
.filter($“u_school”  ===  $“w_school”)

GraphFrames
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Support efficient updates to immutable RDDs 
using purely functional data structures

https://github.com/amplab/spark-indexedrdd

IndexedRDD
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