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What software developers want @>inaccel

% OF RESPONDENTS WHO CONSIDERED THE FEATURE

VERY IMPORTANT
69%

More than one feature could be selected.

76°%

EASE OF
PROGRAMMING

i

PERFORMANCE

£ 77

Source: Databricks, Apache Spark Survey 2016, Report




What software developers want @>inaccel

% OF RESPONDENTS WHO CONSIDERED THE FEATURE

VERY IMPORTANT >, inaCCEI

More than one feature could be selected.

EASE OF
PROGRAMMING

i

PERFORMANCE

£ 77

Source: Databricks, Apache Spark Survey 2016, Report




@inaccel

@ inaccel mission

1 Help companies speedup their applications f
by using accelerators (FPGAs) seamlessly

1 How? iv

Unique InAccel FPGA orchestrator Q
Automated deployment, scaling Q
and management of FPGA \
clusters

www.inaccel.com




Main challenges of FPGAs @>inaccel

<>

vV &

XILINX
THard to develop accelerators Solved VITIS.

1Hard to scale-out (kernels/cards) @ inaccel

THard to share (process/users/apps) @inaccel

YHard to deploy/invoke kernels @inaccel




InAccel Products (Accelerators as IP) @inaccel

% »
Speedup Cost reduction
EH ALogistic Regression 15x AX
_,_h AK-means Clustering 14x 4X
|  ANaive-Bayes 5X 2X
_ - GitHub
.I_h AFAISS (S|m|la”ty SearCh) 2X 1.5x https://github.com/inaccel
!!I
A Xgboost 6X 2X

www.inaccel.com 6



https://github.com/inaccel

Current limitations for FPGA deployment @inaccel

1 Currently only one application can talk to
a single FPGA accelerator through
OpenCL

1 Application can talk to a single FPGA.

1 Complex device sharing

A From multiple threads/processes Vendor drivers

A Even from the same thread

1 Explicit allocation of the resources
(memory/compute units)

Y User need to specify which FPGA to use Single FPGA

(device ID, etc.)




From single instance to data centers @>inaccel

1 Easy deployment ° o o
e o ©
1 Instant scaling wleal sl s
Y Seamless sharing o
Y Multiple-users
¥ Multipl licati ,
HHPTe applications __ @inaccel
1 Isolation
1 Privacy

wWww. i naccel . comE




Scalable Orchestrator for FPGA clusters

Spark.

Applications

InAccel Coral
Resource Manager

InAccel Runtime
-Resource isolation

FPGA drivers

P9

Seamless invoking from C/C++, Python, Java
and Scala. No need for OpenCL

Automatic configuration and management of
the FPGA and memory

Seamless of the FPGA cluster from
multiple threads/processes/applications/users

Fully . Scale-up (multiple FPGAs per
node) and Scale-out (multiple FPGA-based
servers over Spark)

© Copyright 2019 InAccel



FPGA bitstream repository @>inaccel
@ inaccel

1 FPGA Resource Manager iS &l Artifact Repository Browser

integratEd with JfrOg @ s smple @ T vision/1.0/1stereoBM

&2 bitstreams

bitstream repository that is & e

Er xilinx

u S ed to Sto re F PGA :: Er aws-vu9p-f1-04261818/dynamic_5.0/com e

General Properties W

& w2 Name: 1stereoBM ﬂJ
H ' u200
b I tSt real I l S Repository Path: bitstreams/xilinx/u200/xdma_201830.2/com/xilinx/vitis/vision/1 .D;‘lsterecBI\ﬂf’ﬂJ
£ xdma_201820.1/com
Deployed By: inaccel
= inaccel/ml
Artifact Count / Size: Show
Er ALS/1.0/450lver
Created: 05-12-19 13:39:52 +00:00 (40d 20h 10m 24s ago)

Er KMeans/1.0

= LogisticRegression/1 .0/4Gradients

& xilinx/vision/0.1

Er 2Affine_4Convolve

Appllcatlon FPGA bltstream £y 2Affine_4EdgeDetection
. & xdma_201830.2/com/xilinx/vitis
repOSItory & dataCompression/lz4/1.0

E quantitativeFinance
B security/aes256/1.0
E vision/1.0/1stereoBM

Er u250/xdma_201830.2/com

lnaccel Er inaccel/ml/LogisticRegression/1.0/4Gradients

B xilinx/vitis/quantitativeFinance/monteCarlo/1.0/1 Calibration_1¢
f] bitstream.json

{1 MCAE_k.xclbin

e inaccel bitstream install [command options] https://store.inaccel.com
FPGA cluster

Single command



https://store.inaccel.com/

FPGA repository - artifact @yinaccel

bitstream.json X
Tree Simple Q o £ vision/1.0/1stereoBM
&2 bitstreams
2 bitstream General Properties W ElJ
& intel — 1 {
o xilin Info 2 "name": "krnl_stereopipeline.xclbin®,

B aws-vu9p-f1-04261818/dynamic_5.0/com

- Name: 1stereoBM (] 3 "bitstreamId": "com.xilinx.vitis.vision",
U200
# xdma.201820.1/com Repository Path: b\:streams,)(\\mxruzoc-«ydmajm330‘2;’ccm.rx\I|n><r~.“\t\s!\.wswomI.Dﬂs[srecBMJﬂj A "wversion™: "1.@",
Deployed By: inaccel _ . . . . et . . . .
5 description™: "Xilinx Vitis Stereo Block Matching Accelerator”,
Artifact Count / Size: Show
& T ",
Created: 05-12-19 13:39:52 +00:C 20h 10m 245 ago) : platform”: {

& KMeans/1.0

"vendor™: "xilinx",
= Lc-glst\cRegresslcn,’W .0/4Gradients

Er xilinx/vision/0.1 o "name": "u2@a",

© 2affine_4Convolve "yersion": "wdma_2@81838.2"

& 2Affine_4EdgeDetection

18 Is

11 "kernels":

& xdma_201830.2/com/xilinxvitis
£r dataCompression/|z4/1.0
£ quantitativeFinance 12 "name": [

Er security/

13 "stereopipeline_accel”
14 1,
15 "kernelId”: "stereoBM",

E vision/1.0/1stereoBM

Ey u250/xdma_201830.2/com

/LogisticRegression/1.0/4Gradients

uantitativeFinance/monteCarlo/1.0/1Calibration 11 16 "arguments": [{
(] bitstream.json 17 "type": "ap_uint<32>*",

{1 MCAE_kxclbin . . 5
18 "name": "img_L",

189 gccess": "r"

1 Artifact: JSON file + bitstream - b
. VendOI’ ‘— "tz'pe"f "?p_ui”lt<32>3”,

23 “name™: "img_R",

B FPGA cards ; |
B Version
B Kernels e e
B Arguments




FPGA repository CLI @>inaccel

1 Simple CLI interface for the local repository

1 Local repository can fetch artifacts from external links (e.g. Xilinx or InAccel
repository) with proprietary artifacts InAccel Remote
repository (e.g. ML)

Command Description -
7
inaccel bitstream decrypt Decrypt an FPGA binary U
=
inaccel bitstream encrypt Encrypt an FPGA binary
inaccel bitstream parse Parse FPGA binary build-metadata lD
inaccel bitstream install Install a bitstream to the local or a remote repository, from a local or a remote source
inaccel bitstream list List all the bitstreams or detailed information for specific bitstreams in the local or a remote repository = ' D U.'
inaccel bitstream remove Remove one or more bitstreams from the local or a remote repository U U

Local Server Enterprise
repository Repository
(e.g. Xilinx Vitis)




Compatible with any Xilinx Vitis libraries @>inaccel

automartcally scale your accelerated solutions using in-nouse or 3ra-party accelerators, rrom
InAccel Documentation

M high-level programming languages.
G e n e ral Ity Overview

Accelerators ~

1. Prerequisites
FPGA Resource Manager ~

‘1 B u i |d yo ur OW n reposito ry Of Getting Started « Docker Community Edition (CE)

Deploying Accelerators . -
ploying « FPGA Runtime (Intel or Xilinx)

aC C eI e r at O rS . A e « Git | OpenJDK (Java Development Kit) 8 | Maven

Programming Guides

InAccel provides a stack of cores M

iIncluding Machine Learning. You can
combine all these libraries, along with

your own ones, seamlessly in the same
application.

2. Download InAccel

git clone https://bitbucket.org/inaccel/release.git inaccel && cd inacce 1

Computer Vision

Acknowledgements:

‘1 TeSt I t W I t h an y XI I I n X The Computer vision accelerators (FPGA bitstreams/kernels) used for the purposes of this
., . demonstation are written by developers at Xilinx.
Vitis/SDAccel example

Resources:

» SDAccel Examples - Vision

https://docs.inaccel.com/latest/manager/examples/



https://docs.inaccel.com/latest/manager/examples/

Simple invoking, deployment @>inaccel

e No need for OpenCL

cl::Context context;
cl:
cl:

Kernel krnl_vector_add;

CommandQueue q;
llocate Memery in Host Memory

hen creating a buffer with user pointer (CL_MEM_USE_HOST_PTR)}, under the hood user ptr

No need to allocate buffers
No need to specify bitstreams
No need to program specific device

is used if it is properly aligned. when not aligned, runtime had no choice but fo create

its own host side buffer. So it is recommended to use this allecator if user wish to

create buffer using CL_| USE_HOST_PTR to align user buffer e boundary. It will

/¢ ensure that user buffer 1s used when user create suffer/Mem obj 1th CL_MEM_USE_HOST_PTR
std::vector<int, aligned_allocator<int»» source_inl{DATA_SIZE};
std::vector<int, aligned_allocator<int»» source_in2{DATA_SIZE};

std::vector<int, aligned_allocator<int»» source_hw_resu

/ Create the test data

inl.begin(}, source_inl.end(), std::rand};

std::vector<int, aligned_allocator<ini»» source_sw_resulis
rce_inz.begin(), source_in2.end(), std::rand};

for (int i 3 1 < DATA_SIZE; is+) {
source_sw_results[i] = source_ini[i] + source_inz[i];
source_hw_results[i] = &;
| ()

OPENCL HOST CODE AREA START

et_xil_devices() is a wtility API which will find the xilinx °
return list of devices ceonnected to Xilinx platform lnacce

®xcl:iget_xil_devices(};

latforms and w

iﬂaccel::Hequést add_req {"com,inaccel.math.vectur.addition“};
add_req.Arg(a).Arg(b).Arg(c) .Arg(size);
inaccel::Coral: :Submit(add_req);

auto devices

/ read_bina file{} is a utility APT which will load the binaryrile

{{ and will return the pointer to file b .
le);
leBuf.data(), fileBuf.size()}};

gute fileBuf = xcl::read_binary_file({binary
cl::Program: :Binaries bin

int valid_device = @;

for (unsigned int 1 = @; 1 < devices.size(); i++) {

autc device = devices[i];

T s £ s e st i A Much simpler invoking

OCL_CHECK(err, context = cl::Context({device}, WULL, NULL, MWULL, &err));

OCL_CHECK(err,

Ui o A Software-alike function invoking
T S A No need for OpenCL directives

OCL_CHECK(err,

A Same API for C/C++, Java, Python

std:icout << "Failed te program device[" << 1
<< "] with xclbin file!n";

8 .
ticout << "Device[" << 1 <« "]: program successfullin"; N atlve l \I I

OCL_CHECK(err, krnl_vector_add = cl::Kernel{program, "vadd", &=rr));

st

valid_devices;

Wy T ———— https://qgithub.com/Xilinx/Vitis Accel Examples/blob/master/hello world/src/host.cpp _



https://github.com/Xilinx/Vitis_Accel_Examples/blob/master/hello_world/src/host.cpp

Instant scaling @Ninaccel

Distribution of multt »
thread applications 0f010f0

i __Kernel0 |
to multiple clusters ﬁ KernelO
With a single

command I ‘ l

Kernel |

& XILINX.

ALVEQ.

FPGA bitstream Kernell
repository

https://docs.inaccel.com/

www. i naccel . comE




