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Performance Needs of Financial Applications

— Risk Management — Algorithmic Trading

— Fraud Analytics Investor Intelligence
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Hardware Accelerators Break Through the Processing Wall
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Microsoft Bets Its Future
€%  onaReprogrammable
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On track to millions of servers w/FPGAs
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AWS announces FPGA instances for its ECz cloud
computing service
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Introduces FFGA powered server instances

0) Google

BUILDING AN I CHIP SAVED
GOOGLE FROM BUILDING A
DOZEN NEW DATA CENTERS

TPUs help avoid cost of 12-15 data centers
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Centers And Al Processing Of The Future

$16.7B acquisition of Altera
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Kilimx May See Lift From Ansseon. Miorosafl

$1B in datacenter revenuves
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Nvidia Up Another 5%: Bulls Delighted

Pondering ‘Epic Disruprion’

193% growth in datacenter segment
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Inhibitor: Programming Model Gap for Hardware Accelerators

BIG DATA PLATFORMS
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Acceleration Programming Model
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Many-cores GPU FPGA
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Introducing: Bigstream Hyper-acceleration Layer
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Dataflow Adaptation Layer

bigstream

HYPER-ACCELERATION

Bigstream Dataflow

Bigstream Hypervisor
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Zero code change

Cross platform

Intelligent, automatic
computation slicing

Cross acceleration hardware

2X to 30X acceleration
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Announcing: Acceleration of Spark on AWS F1 Instances

What: Hyper-accelerated Spark
on F1 instance

How: Standard AWS EC2 GUI with
Bigstream software

Result: Up to 5x end-to-end speedup

« CPU-only time vs. CPU/FPGA+Bigstream time
« 3.3x average end-to-end speedup
« 45% FPGA utilization

Results applicable to on-premise
customer deployments
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Support

1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage

Step 2: Choose an Instance Type

Compute optimized c4.4xlarge 16
Compute optimized c4.8xlarge 36

[ ] FPGA instances f1.2xlarge 8
FPGA instances f1.16xlarge 64

GPU graphics g3.4xlarge 16
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Add Tags 6. Configure Security Group

EBS only Yes High
EBS only Yes 10 Gigabit
1 x 470 (SSD) Yes Up to 10 Gigabit
4 x 940 (SSD) Yes 25 Gigabit
EBS only Yes Up to 10 Gigabit

Cancel Previous Next: Configure Instance Details

@ Feedback (Q English (US) : 18, A

Speedup F1 FPGA over F1 CPU
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On-Premise User Sentiment Analysis Pipeline

Streaming ETL for User Behavioral Analytics
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(intelm) FPGA Not STAC Benchmarks

Spark Bigstream NS Bigstream XS

700,000 (SW Only Acceleration) (FPGA Acceleration) 25 bigstream
rows/second 2,282,462 rows/second 9,130,000 rows/second



HW Architecture: User Behavior Pipeline In-line Accelerator
Intel Stratix 5 FPGA

Kafka JSON
Tokenizer deserializer

2 TCP Offload

inData

inChannel

TCP packet

Aggregate GroupBy Filter

Intermediate
data

Intermediate
data

Result AggData
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Thank You

Check off Bigstream for More Info
roop@bigstream.co
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Bigstream Acceleration of TPC-DS Spark On AWS F1

Master Node

Client Application

Resource Management Messages

YARN

Application

Master Physical Plan

TPC-DS
Query Application Catalyst P E— .
Compiler

Commands Hyper-Acc Tasks

Cluster
Management Tasks (Normal/Hyper-accelerated)
Executor Node

Node Manager

HW Accelerator
Templates

« Zero Code Change

Executors
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over CPU alone
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