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Dynamic Optimization for Large
Data Broadcast on Clouds

TATSUHIRO CHIBA, 2 THILO KIELMANN, '3
MATHLIS DEN BURGER™ and SaTosHr MaTsuokafl:t4

Data-intensive parallel applications on clouds need to deploy large data sets
from the cloud’s storage facility to all compute nodes as fast as possible. Many
optimal broadcast algorithms have been proposed for clusters and grid environ-
ments. The most common approach is, for example, to construct one or more
optimal spanning trees, which can maximize available bandwith or avoid bot-
tleneck links based on network topology and network monitoring data. Once
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available bandwidth changes dynamically, however, it is difficult to keep opti-
mal performance. In this paper we focus on Amazon EC2/S3, which is most
commonly used clouds, and we propose high performance broadcast algorithms;
these algorithms make it possible to broadcast large data from Amazon S3 to
multiple Amazon EC2 nodes. The salient features of our algorithms are to con-
struct an overlay network on clouds without network topology information, to
optimize node available throughput dynamically, and to increase the download
throughput by letting nodes cooperate with each other. As a result, all nodes
can download files from S3 quickly, even when the network performance changes
while the algorithm is running. We evaluate our algorithms on EC2/S3, and
show that they are scalable and consistently achieve high throughput. Both
algorithms perform much better than each node downloads all data directly
from S3.
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Fig.2 Download completion time with flat tree algorithm for each experiment (8 nodes, 1 GB).

"""""""""""""""""""""""""" =O=8nodes
\ ... "E16nodes
AN =/v=32nodes

denominator =n * 10

01 2 3 4 5 6 7 8 9 10 11 12 13
download throughput from S3 (MB/sec)

03 0000000000000 000000000000D00D0Oflat treed 1 GBO
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Table 1 Features of general and proposed multicast algorithms on each environment.
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Fig.7 Abstract of proposed algorithm.
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