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Introduction - Background

The ever growing scale of the data and the emerging challenges of processing
it efficiently at that scale are driving the need for high-performance data
processing frameworks that are efficient yet highly programmable across big
data analytics (BDA) and high-performance computing (HPC) communities.

Big data analytics (BDA) frameworks, such as Apache Spark, among many
others, provide simpler programming models, such as bulk synchronous
parallel (BSP), for application development. However, applications using the
BDA frameworks are often orders of magnitude slower than the counterparts
using HPC frameworks such as MPI.

We introduce SaddlebagX , a new data-centric framework that offers the high
programmability of BDA frameworks, such as the simple BSP programming
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Experimental Results

We compare SaddlebagX , a BSP-based data-centric framework, with Apache
Spark, a seminal BSP-based BDA framework, and UPC++4, a HPC framework.

Figure 2 shows the comparison of SaddlebagX with Apache Spark GraphX
using the PageRank benchmark with web datasets,where SaddlebagX
vastly outperforms the Apache Spark GraphX, up to 40x faster.

Figure 3 shows the running time in seconds for SaddlebagX , as it scales with
different dataset sizes. This high performance is achieved by using the push
operation with RMA for data transfer in SaddlebagX , which leverages the
Remote Direct Memory Access (RDMA) capability of InfiniBand network
hardware.
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SaddlebagX complements UPC++, a HPC framework, by providing typical
features of BDA frameworks such as the bulk synchronous parallel
(BSP) programming model for BDA applications.

Figure 2: PageRank Benchmark. Figure 3: Scaling PageRank Benchmark with SaddlebagX .

Figure 4 shows the comparison of SaddlebagX with Apache Spark MLlIib
using the the term frequency—inverse document frequency (TF-IDF)
benchmark with Wikipedia corpus, where SaddlebagX significantly
outperforms the Apache Spark implementation, up to 8x faster.

Methods

Figure 5 shows the comparison of SaddlebagX with UPC++ using a basic
sparse matrix vector multiplication (SpMV) benchmark, demonstrating that
SaddlebagX introduces negligible overhead.

SaddlebagX 's BSP programming model is based on a new data abstraction
called autonomous locality-aware distributed tables (ALADT) that exploits
data locality (see Figure 1).

SaddlebagX supports new push, pull, and broadcast operations that are
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Each item consists of both data and its associated computation functions,

exploiting data locality while simplifying load-balancing problems. Figure 4: THIDF Benchmark

Figure 5: SpMV Benchmark.

SaddlebagX provides the in-order delivery of the messages, allowing messages
to arrive at the recipient in the exact order they are sent;
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Figure 1. Example of communication between tables on different partitions.



