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Xilinx Alveo Product Lineup

ALVEO. U200

——

UltraScale+ Architecture
1,182k LUTs

Dual slot, full height
64GB DDR, 77GB/sec
PCle Gen3

2x QSFP 28 (L00GbE)
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ALVEO. U250
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UltraScale+ Architecture
1,728k LUTs
Dual slot, full height
64GB DDR, 77GB/sec
PCle Gen3

2x QSFP 28 (100GDbE)

< 225W

ALVEO. U280

UltraScale+ Architecture
1,304k LUTs

Dual slot, full height
8GB HBM2, 460GB/sec
PCle Gen3, Gen4, CCIX

2x QSFP 28 (L00GbE)

< 225W

XILINX.

ALVEO. U50
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UltraScale+ Architecture
872k LUTs

Single slot, half height
8GB HBM2, 460GB/sec
PCle Gen3, Gen4, CCIX

1x QSFP 28 (100GbE)
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XILINX.
Xilinx Alveo U50 Accelerator

UltraScale+ Architecture
Low-profile form factor

8GB HBM2 Memory, 460GB/sec
PCle Gen4, CCIX, PCle Gen3
QSFP 28 (100GbE)

< /SW




Alveo U50 - Low Profile Acceleration Card

Fintech

Machine
Learning

Storage

Database

Card

Primary Application

FPGA Design
CCIX
Device VCCINT
Width
Form Factor (Passive)
Memory Target
Memory Config

PCle
Network I/F

Thermal

Power (Max TDP)

KLuts

Alveo U50

Fintech + Storage + Database + ML

XCU50
Yes
0.85Vv
Single slot
HHHL
8 GB HBM
Dual Stack, 32 pseudo-ports

2x Gen4x8, 1x Gen4x8, Gen3x16, CCIX

2x SFP- DD* or
1X QSFP28

Passive
75W

872K

* During ES, U50 card will have 2 SFP-DD ports
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VITIS — Unified Development Platform for ALL Developers
(FPGA/ACAP / SOC) -- Free!

Al & Data Scientists

Software Developers

Y

Hardware Developers
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Vitis: Unified Software Platform

Vitis Al
Domain-Specific W Pylthscind. ‘m‘
development stal STAIo v Framework
) C/C++
environment TensorFlow

Vitis accelerated
libraries

Video

compilers analyzers debuggers

Vitis core
development kit

Vitis runtime

Vitis target platform

>> 6

e



Vitis Accelerated Libraries — What?

Visionand  Quantitative Data Analytics Data
1 Image Finance and Database Compression
Math BLAS Statistics Solver

Data
Security

Data
Management

Al



Xilinx Vitis Quantitative Finance Library

Equity Product Credit Product Interest Rate Product Commodity Product FX Product

Black-Scholes European Asian Digital
Heston American Barrier Cliquet

Financial
Statistics Finite Difference Solver
Random Number Generator Monte-Carlo Methods
Box-Muller Transform Brownian Bridge Tridiagonal Solver
Distributions Closed Form Solutions Pentadiagonal Solver
Greeks/Sensitivities PDE Craig Sneyd

Linear Algebra
Cholesly Decomp
LU/SVD/QR Decomposition
Dense Matrix Multiply
Space Matrix Multiply

Basic Math Function
sgrt, abs, fabs, exp, log, pow, sin, cos, asin, acos, sinh, cosh, floor, fmod, modf, etc.
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'Quantitative Finance Library (NON-STAC Benchmark)

Speed-Up Vs. QuantLib on CPU
1521x O Cold Run BWarm Run

529x|

380X |

Monte Carlo European Monte Carlo American
Options Pricing Options Pricing
Cold Run Warm Run Cold Run Warm Run
QuaniLib 20.155 ms 20,155 ms QuantLib 1038.105 ms 1038.105 ms
Vitis Quantitative Finance Library 0.053 ms 0.01325 ms Vitis Quantitative Finance Library 5.87 ms 1.96 ms
Speed-Up 380X 1521 Speed-Up 176X 520X

CPU : 2 Intel(R) Xeon(R) CPU E5-2690 v4 @3.20GHz, 8 cores per processor and 2 threads per core.
Xilinx : Vitis Quantitative Finance Library v1.0 running on 1 Alveo U250

Cold Run: Pricing Engine starts up in response to a request.

Warm Run: Pricing Engine is already running, with sufficient memory allocated to handle the request
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Vitis -- Familiar SW Environment

@ webcam_densebox.cpp - zcu102_dpu_test - Visual Studio Code

= EXPLORER €+ webcam_densebox.cpp ® XILINX

VITIS

£2

S

OPEN EDITORS 1 UNSAVED

® G webcam_densebox.cpp sw W if (tfirst) { B

/::Mat hw_image(IMAGE_HEIGHT, IMAGE_WIDTH, CV_8UC2,
lat color;

4 ZCU102_DPU_TEST

€ drm_test.cpp

cv vtColor(hw_image, color, cv:: COLOR_YUV2BGR_UYVY ]
= by imwrite("out.png", color);
€ zyng_drm.hpp webcam_return_gueue.push(cbuf);
b resources 3
4 util
» event_timer.cpp resizer_thread.join();

std:: cout << "Resiz << std::endl;

stop_cam =

line_exception.hpp
threaded_queue.hpp
4 val2 1

€
G+ event_timer.hpp
G
(3

¢t @E @D

€ xv4l2src_webcam.cpp

€+ xval2src_webcam.hpp s frame: ANALY 2 E R
G xv4l2src.cpp uinE)

(3

if (pflip_data.used_frames.try_pop(frame)) {

P M . :
xvalzsrchpp for (int 1 = @; 1 < NUM_BUFS; i+) {
Pl cam_densebox if (bufs[i]—id = frame) { il S I‘ ’I
€ densebox.cpp M webcam_return_queue.push(bufs[1i]); il
G+ densebox.hpp break;
€ gos.cpp 1
G qos.hpp }
@ resizer.cpp “ } G, 421,779 ns
G- resizer.hpp 392 cbuf—:|
G wi . M . .
webcam_densebox_common.hpp @ buffer cl::Buffer capture_buffer *
[ bcam_densebox.cpp if (cb & count
4 xilinx_ocl nu & data File: xv4l2src.hpp
€ line_exception.hpp : me & fd T LO_SLOINELNUN_TdCtES J J;
& id
€ xilinx_ocl.cpp g g
i drm.fl @ initialized
€+ xilinx_ocl.hpp & length
‘ € dpu_test.cpp se { & metadata
€ modetest.c num_fa e ocl_initialized
; 4 OUTLINE messag e vbuf string(num_faces));
| & num_Fframes first = fal
& used_frames PROBLEMs (32 DEBU TERMINAL
0 apm_counter(int, volatile bool &) robarmaxsjra5e:~/Projects/Internal/zcule2_dpu_test$

50 display_splash(ZyngDRM *#, ink, int)
G0 is_key_pressed(void)

| P logger(threaded_queue<std:string=&, v...
€2 main(int, char * [])

[ &7 pageflip_callback{void *, int)

el

‘ £ restore_termios_ak_exit()

[#1 initial_term_settings

‘ == drm_pflip_data

2X3X4X5|X6X? A8
| e X1 X2 (s X+ (s Xe
‘ 2 | 3 4l 3 (41314 /31434 ]3]4]3]4]
- PRI

| prmaster G012 @180831  Kcop|Bowebcam denseboxcop Vo, a fowsecnnds ago_ mainfit arge,char 0 |




'Further simplify coding for FPGA in HLS

void vadd(

{

#pragma
#pragma
#pragma
#pragma
#pragma
#pragma
#pragma
#pragma

{

Application
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}
' Accelerator Code (Before)

const unsigned int *inl,
const unsigned int *in2,
unsigned int *out,

int size

)

HLS INTERFACE m axi port=inl offset=slave bundle=gmem
HLS INTERFACE m axi port=inz offset=slave bundle=gmem
HLS INTERFACE m_axi port=out offset=slave bundle=gmem
HLS INTERFACE s axilite port=inl bundle=control

HLS INTERFACE s axilite port=in2 bundle=control

HLS INTERFACE s axilite port=out bundle=contrel

HLS INTERFACE s axilite port=size bundle=control

HLS INTERFACE s axilite port=return bundle=control

unsigned int vl buffer[BUFFER_SIZE];
unsigned int v2 buffer[BUFFER SIZE];
unsigned int vout buffer[BUFFER SIZE];

for(int i = ©; i < size; 1 += BUFFER_SIZE)

int chunk size = BUFFER SIZE;
if ({1 + BUFFER SIZE) > size)
chunk size = size - 1i;

readl: for (int j = 0 ; j < chunk size ; j++){
vl buffer[j] = inl[i + jI;

}

read2: for (int j = 0 ; j < chunk size ; j++){
v2_buffer[j] = in2[1 + j];

}

vadd: for (int j = @ ; j < chunk size; j ++){
#pragma HLS PIPELINE II=1
vout buffer[j] = vl buffer[j] + v2 buffer[j];

}

write: for (int j = 0 ; j < chunk size ; j++){
out[i + j] = vout_buffer[j];

}

Xilinx

void vadd(
const unsigned int *inl,
const unsigned int *in2,
unsigned int *out,
int size)

for (int 1 = 8; 1 < size; i++)
out[1] = inl[i] + in2[i];

Accelerator Code (After)
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SOLARFLARE®
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A XILINX COMPANY

Enterprise enabled next generation
SmartNICs powered by Onload
Application acceleration

Server security
Network adapters

Market Leading Low Latency NIC ready for Enterprise

XILINX.



Adaptable.
Intelligent.
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