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Overview

•Going beyond OpenCL for Ease of Use

•Using Libraries to scale up and out

•Frameworks for Analytics and Machine Learning
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Going beyond OpenCL for Ease of Use
•Software Programmers

•Need Logic and Data 
Management - need to write lines 
of code!

•OpenCL Compiler Benefits
•Ease of use
•Scalable
•Heterogeneous
•Leverage existing libraries
•Vendor choice through open 
standards

•Channels/Pipe Extensions
•Kernel ➔ Kernel
•External I/O ➔ Kernel
•Mix and match HDL and Kernels

CPU FPGA

Context

Compile code Create code & 
arguments Execute

DDRx Global Memory Buffer

I/O Kernel I/OKernel Kernel
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Add Libraries to Existing Programming Interfaces

Front End Tools and Reporting

Core Compiler Optimizations

Core Compiler Backend

OpenCL IP

Compiler 
Infrastructure

BittWare Nallatech
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OpenCL SDK / DSPB / A++

Intel PSG 
Libraries

3rd Party 
Libraries 

Intel 
DCG

Intel 
PSG

Reference
Platform

User Application Code

Today: “C to Gates”, Matlab, OpenCL Turnkey Libraries AND
User Defined Libraries
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Exposing Libraries via Intel-MKL

Xeon PHI Xeon+FPGA Discrete FPGA

IPPDAAL

ML/DL Frameworks
Other Machine Learning 

Applications

MKL MKL-DNN
(Open Source)

Big Data Analytics 
Applications

Latency Sensitive
and HPC Applications

Auto Offload (PCIE Card) and Accelerator Abstraction Layer (AAL)

Common Library Host APIS

Internal IA hardware abstraction for supported functions

New capability:
• Adding to existing Xeon 

library functions currently 
exposed through MKL.

• In future, calls to selected 
MKL functions will also 
execute on either Xeon/Phi 
or FPGA.

• Minimsing changes to users 
application code.
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Libraries are key to scaling
FPGA Key Considerations

Solution and 
Development

Turnkey
Solutions

Traditional
Flow

Extended
Flow

Library
Approach

Memory 
Attachment

Integrated

Discrete

MEMORY

FPGACPU CPU

MEMORY

iFPGA

iFPGA

System Arch 
and Form Factor

Multi-Function

Discrete FPGA

Integrated FPGA

FPGA
CPU CPU

FPGA
CPU

iFPGA

iFPGA

iFPGA

Libraries will enable:
1. FPGAs to be used easily and conveniently by software users.
2. Close-coupling with Xeon enables users to choose the right 

solution for their specific problem.
3. Users to scale up the software stack and scale out across multiple 

devices.

High Level 
Algorithms

• Risk management
• Machine learning
• Big data(centre) analytics

Functional 
Components

• Pricing/valuation functions
• Filters and signal processing
• Statistical functions

Low Level 
Primitives

• Mathematics
• Arithmetic
• Accuracy and precision

Libraries will be delivered 
at several levels:
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Turnkey financial libraries
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Demo using Black-Scholes
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Example using Black-Scholes
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Example using Black-Scholes
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Enabling a more generic framework

AlexNet

Intel Caffe

MKL-DNN

OpenCL

OS+BSP

A10/S10+ORCA

GoogleNet etc

cuCaffe

cuDNN

CUDA

OS+Drivers

GPU

Network Topology

Framework

Run-time Libraries

OS / Firmware

Hardware, PCIe, Topology

SW Library

FPGA GPU
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Thank you

If you have any questions
please stop by the Intel stand!




