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50 Years of Microprocessor Trend Data
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F{RZ8443: Driver + Worker

Driver
Network
node
Worker Worker Worker
node node node
one or more CPUs one or more CPUs one or more CPUs
main memory main memory main memory
(RAM) (RAM) (RAM)
secondary storage secondary storage secondary storage
(SSD/disk) (SSD/disk) (SSD/disk)
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{Zfif: Resilient Distributed Dataset (RDD)
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A dataset is (resiliently) distributed across

the cluster nodes. That is, no single cluster node
has all the data, but we can still recover from node
failures.
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Apache Spark
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) RDDI|T| = RDD|U]

) RDDI[T] = RDD|T]

) RDD|T] = RDD|U]

) RDDI[T] = RDDI|T] (Deterministic sampling)
) RDD[(K, V)] = RDDI[(K, Seq[V])]

) RDD[(K, V)] = RDD[(K, V)]

) (RDD|T].RDD|T]) = RDDI|T]
)

)

)

)

)

)

map(f:T= U
filter(f : T = Bool
flatMap(f : T = Seq[U]
sample(fraction : Float
groupByKey(
reduceByKey(f: (V.V)=V
Transformations union(
(RDD[(K, V)].RDD[(K, W)]) = RDDI[(K, (V, W))]
(RDD[(K, V)].RDDI[(K, W)]) = RDDI[(K, (Seq[V]., SeqW])]
(RDD|[T],RDD[U]) = RDDI[(T, U)]
RDD[(K, V)] = RDD[(K, W)] (Preserves partitioning)
RDD[(K, V)| = RDDI[(K, V)]

Join|
cogroup!|
crossProduct(
mapValues(f : V=W
sort(c : Comparator|K |
partitionBy(p : Partitioner[K]) : RDD[(K, V)] = RDDI[(K, V)]
count() : RDDI|T]= Long
collect() : RDD[T] = ch[T]

Actions reduce(f:(T.T)=T) : RDD[T]=T
lookup(k: K) : RDD[(K, V)] = Seq[V] (On hash/range partitioned RDDs)
save(path : String) : Outputs RDD to a storage system, e.g., HDFS

Table 2: Transformations and actions available on RDDs in Spark. Seq|T| denotes a sequence of elements of type T.
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MPC (Massively Parallel Computing)
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Super-linear Regime FEIMST
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7: In parallel: Compute 75, the minimum spanning tree on
G(V, E:).
8: return MST(V, U; T;) SN, IEBRRKRIIHEEESNELE, ESaHl8L

WEIHBSRE BERERZITEMST

=R ==
aOn

2E—" 1 converge-cast3E;,L 2B a1la3 LAIMST



Near-linear Regime FHIMST
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