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Abstract

To meet the surging demands required by Al-enriched Big Data
services, cloud vendors are turning toward domain specific
accelerators for improved efficiency, scalability and performance.

ENIAD, the first end-to-end infrastructure for Al-enriched Big Data
serving in real time, accelerates both deep neural network inferencing
and billion-scale indexing at the data-center scale. Exploiting near-
data computation, reconfigurable computing and rapid/agile
hardware deployment flow, ENIAD serves state-of-the-art, online built
indexing service with high efficiency at low batch sizes.

A high-performance, index (data)-adaptable FPGA soft processor is at
the heart of the system and able to serve 10x larger index size with 14x
lower latency compared to state-of-the-art CPU and GPU
architectures.



The Rise of Cognitive Search
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Challenges of Serving Cognitive Search at
datacenter-scale
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It is extremely challenging to design specialized hardware accelerator
to meet all constraints at data-center scale. .



ENIAD: A Scalable FPGA-powered Platform for
serving Cognitive Search
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ENIAD Hardware

« Highly customized for each indexing
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Framework Integration + Development

= Software API
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popular frameworks: PyTorch,
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End-to-end Performance

Index Size 100M ENIAD serves 10x
E2E latency 29ms 9.8ms 0.71ms largTr mdelx at
Per batch 1 14x lower latency
request @ 95%

Index Build Time 23 mins 4hrs 1 hrs

Image index: Deep1B + IVFPQ (Inverted File + Quantization Index)

Index Size ENIAD serves the
E2E latency 198ms 89ms 1.3ms same index size
Per batch 1 with 4x fewer
request @ 95% nodes at 68x

lower latency

Index Build Time 1 mins 11 mins 18 mins



