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Objectives

During today’s session, we will:

01 02

Describe the Introduce Al

Versal™ Al Engine Test
Engine Harness

development flow

03

Demonstrate the

Al Engine Test
Harness using a
design example

04

Demonstrate
Versal™ system
Integration using
the Vitis™ tool
flow
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Agenda 1. Al Engine Development Flow
Al Engine Test Harness

Demo — Polyphase Channelizer on Test Harness

> W N

Demo — Versal™ System Integration using the Vitis™
Tool Flow
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Al Engine Development Flow

Al Engine Coding

1. Al Engine Kernels 2. Al Engine Graphs
Recommended flow:

2 Functional Verification
x86 Simulation

3 Cycle-Approximate Verification (systemc Model)
AlE Simulation

System-Level Emulation (PS+PL+AIE)
Hardware Emulation

5 Hardware Verification
Hardware Run

AMDZ\
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Al Engine Development Flow

Al Engine Coding

1. Al Engine Kernels 2. Al Engine Graphs
Recommended flow:

Functional Verification
x86 Simulation

- Challenges in Step 3
- AlE simulation can become slow _ e
for com pI ex gra ph s with lar ge g?/é:lgi-;:glg:%)r(]lmate Verification (systemC Model)
datasets
- Limited verification scope

- Design effort to move from Step 3
to Step 5 is high

System-Level Emulation (PS+PL+AIE)
Hardware Emulation

5 Hardware Verification

Hardware Run

AMDZ\
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Al Engine Development Flow { A Engine Coding
1. Al Engine Kernels 2. Al Engine Graphs

Recommended flow: 2 Functional Verification

x86 Simulation

- Solution: 3 Cycle-Approximate Verification (systemc Model)

: AIE Simulation
- Al Engine Test Harness
- Transition seamlessly from AIE

: _ 4 Al Design Only in Hardware
simulation to hardware

AlE Test Harness

5 System-Level Emulation (PS+PL+AIE)
Hardware Emulation

6 Hardware Verification
Hardware Run

AMDZ\
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Agenda 1. Al Engine Development Flow
Al Engine Test Harness

Demo — Polyphase Channelizer on Test Harness

> W N

Demo — Versal™ System Integration using the Vitis™
Tool Flow
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What is the Al Engine Test Harness?

Al Engine designers can do quick build and on- Al Engine
board tests with VCK190 Design

* Focus only on Al Engine design development
 Verify design on board using Test Harness
» Test Harness speeds up your development

« Precompiled data movers in programmable

logic (PL) deliver stimulus and collect results Design

from AIE array VCK190 PL (3 testing modes)
» Software APIs on processor subsystem (PS)

initialize device and run tests Packaged 5D IMAG
« Packages design into boot image for on-board +-—+-+-+-—-—-—+---—+-—-—+-—-—-—-

tests

== SW Configuration

Save the most time-consuming part ) Input data to AIE
- Output data from AIE

» Fast compilation and runtime of designs

AMDZ\
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Features and Requirements

» 72-channel DMA engine
(36 Tx, 36 Rx, each
running at 5GB/s)

« Data size <= 128KB and
must be a multiple of 16
bytes

* Performance counters to

measre frougnp STUCUINN (G the VCK190 board.

Features

Requirements

* Verify correctness

against golden 1/O files * AIE graphs must use

PLIO interfaces
(GMIO interfaces are

* Fast build time using not supported)

precompiled .xsa

AMDZ\
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Build Flow for Using the Al Engine Test Harness

- graph.h Al Engine Programmable Host
- Original AIE graph with minor Design Logic Application
instrumentations

testbench.cpp

Precompiled data movers

- Moves data from DDR memory to Al _ _ Precompiled
Engine graph and back ele R data movers Arm® gcce

testbench.cpp libadf.a testbench.elf

- Program using Test Harness APIs to drive
the HW tests

J

package hw.sh (v++ -package)

Test vectors

- Test vectors can be loaded from files or

dynamically generated by testbench.cpp SD card

AMDZ\
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Agenda

> W N

. Al Engine Development Flow

Al Engine Test Harness
Demo — Polyphase Channelizer on Test Harness

Demo — Versal™ System Integration using the Vitis™
Tool Flow
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together we advance_



[Public]

Background — Polyphase Channelizer Design

Polyphase Channelizer

System Requirement

s

fSampIing Rate (Fs)

8

128-tap, 16 channels, 8 Al Engine
tiles

16 Al Engine tiles

SSR

FILTERBANK

DFT

10 Gsps, AIE clock (Fclk) = 1.25 GHz |

.

\

(

HLS blocks responsible for data buffering to
support required operations, as well as transferring
data from memory to design and back. These are
mapped to programmable logic (PL).

{ N
8 tiles 16 tiles
ma FILTERBANK —hn
\ J
PL 8 AXIS 8 AXIS 8 AXIS 8 AXIS h
streams streams streams streams
HLS INPUT HLS OUTPUT HLS
PERMUTE PERMUTE CYCLIC SHIFT
7 AXIS
m streams

DMA STREAM
SINK (8)

DMA STREAM

SOURCE (7)

Utilization

Q =

Ll

%

Hierarchy

Registers CLB LUTs
(1799680) (899840)
81332 35236

81332 35236

LUT as Logic
(899840)

29200
29200

LUT as Memory  Block RAM Al Engines
(449920) Tile (967) (400)

6036 75.5 24
6036 75.5 24

AMDZ\

together we advance_

MName

v vitis_design_wrapper

» [I] vitis_design_i (vitis_design)
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Polyphase Channelizer on Test Harness

AlE AIE AlE AlE
Tile Tile Tile Tile
AlE AlIE AlE AlE
Tile Tile Tile Tile

8N FILTERBANK
Tile Tile Tile Tile
Al Engine Array Interface AlE

PL
Customer AIE PS (SWAPI) 8 AXIS 8 AXIS 8 AXIS 8 AXIS
Design TeSting |nputs streams :nlr'c‘t'_i'“:n“ streams streams

AIE-PL Interface
Using the existing AIE Test Harness infrastructure

Packaged SD_IMAG

8 tiies i6 tiies

==

== SW Configuration
mmmm) Input data to AIE

- Output data from AIE

Al Engine Test Harness Environment DUT - Polyphase Channelizer Design

AMDZ\
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Polyphase Channelizer on Test Harness

Polyphase Channelizer Design

HLS-Based Test AXI| Streams Between 36 PLIO Input Filterbank Kernel | 8 PLIO Input | 8 PLIO Output
Harness Designon PL § DDR and Al Engine 36 PLIO Output DFT Kernel 8 PLIO Input | 8 PLIO Output

Integrate User Graph Include Test Harness Header Polyphase

Design Use from Available PLIOs (Data Movers) Channelizer (DUT) m16_ssr8_graph.h

class mlé_ssr8_graph : public graph {
public:
std::array<input_plio, > dft_i;
std:rarray<output_plic, o> dft_o;
std::array<input_plio, > fbank i;
std::array<output_plio, > fbank o;

// Position filterbank to the right side of DFT:
mlé_ssr8_dft_graph dut_dft;
mlé_ssrB_filterbank graph dut_fbank;

User Changes

// Constructor:
mlé_ssr8_graph(veoid) : dut_dft(), dut_fbank() {
// Connections:

for (int ii = 0; ii < 2; ii++) {
// Note: There are no filenames on these ::create() routines because we cither connect these up to
1 the actual PL HLS blocks in "system.cfg' or External Traffic Generators for debug
std::string plio_fbank_i = vckl90_test_harness::in_names[l¢ + ii * 2];

fbank_o — wckl50_test_harness::out_names[l6 + ii * 2 + 1];
std::string plio_dft i
std::string plio_dft o

vck190 test harness::in names[ii * 2];

std::string plio_
X vek190 test harness::out namss[ii * 2 + 1];

std::string fname_ fbank i

std::string fname_ fbank o
std::string fname dft_i

tdata/fir i " + stdizto string(ii) + ".txe";
" + std::to_string(ii) + "
+ std::to_string(ii) + ".t

std::string fname dft o " + std::to_string(ii) + ".excv;
fbank_i[ii] = input_plio::create(plio_fbank i, plio_128 bits, fname_fbank i) ;
fbank_o[ii] = output plio::create(plic_fbank_o, plio_128 bits, fname_fbank o) ;
dft_i[ii] = input plio::create(plio_dft i, plio 128_bits, fname dft_i);
dft_o[ii] = output_plio::create(plic dft o, plio 128 _bits, fname dft o) ;
connect<stream>(fbank_i[ii].out[0], dut_fbank.sig i[ii]);
connect<stream>(dut_fbank.sig o[ii], fbank o[ii].in[0]);
connect<stream>(dft_i[ii].out[0], dut_dft.sig i[iil);

connsct<strsam>(dut_dft.sig o[ii]l, dft_o[iil.in[0]1);

AMDZ\
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Polyphase Channelizer on Test Harness

Polyphase Channelizer Design

Filterbank Kernel | 8 PLIO Input | 8 PLIO Output
DFT Kernel 8 PLIO Input | 8 PLIO Output

HLS-Based Test AXI Streams Between 36 PLIO Input
Harness Design on PL DDR and Al Engine 36 PLIO Output

Integrate User Graph Include Test Harness Header
Design Use from Available PLIOs (Data Movers)

Polyphase

Channelizer (DUT) m16_ssr8_graph.h

Initialize device and load
xclbin

Set data to feed AIE and
fetch from AIE

Run user graph

Polyphase
Channelizer
(Host Code)

(Software API To Run the Design on
Host Code) Board

0
O
()
-
©
L
O
—
Q
7
)

- Cal_ sacyua oty Feie e
: . - read_data_from_file(out_dft_5_path, golden_dft_5); // run test with test harness
read_data_from_file{in_dft_e_path, in_dft_e); - - - (out_dft_s_p g _dfe_%) L .
~ead_dats_from_file(out_dft_6_path, golden_dft_s); test_harness_mgr mgr(@, argv[1], {"aie dut"});

|*ead_data_from_fi1e{in_dft_l_path, in_d'F't_l}; . std::vector<test_harness_args> args;

ad_data_from_file(out_dft_7_path, golden_dft_7);

i o b

Peai/ s hfrw:]_yhu- Cf _pew_ﬁ“._ s r ~ead_dats_from File(in fir 6 path, in fir 8); args.push_back({channel_index(PLIO_@1_TO_AIE), in_sz, 1, @, (char*)in_dft_@.data(}});
. args.push_back({channel_index(PLIO 83 _TO AIE), in_sz, 1, @, (char*)in_dft_1.data()});
read data from file(in fir 1 path, in fir 1); args.push_back({channel_index(PLIO_@5_TO_AIE), in_sz, 1, @, (char*)in_dft_2.data()});
reae_ v O an Ccaly o _ ;d—if—from—f%;{'wjz—it_ﬁ’ ylr:i’- f ____J args.push_back({channel_index(PLIO_©7_TO_AIE), in_sz, 1, @, (char*)in_dft_3.data()});
I“ead_data_from_file{in_dft_s_path, in_d'Ft_S}; args.push_back({channel_index(PLIO_©9_TO_AIE), in_sz, 1, @, (char*)in_dft_4.data()});
args.push_back({channel_index(PLIO 11 TO AIE), in_sz, 1, @, (char*)in_dft_5.data()});
|“ead_data_from_fi1e{in_dft_ﬁ_path, in—dft—ﬁ}; ) - args.push_back({channel_index(PLIO_13_TO_AIE), in_sz, 1, @, (char*)in_dft_s.data()});
read_data_from_file(in_dft_7_path, in_dft_7); read_data_from_file(in_fir_5 path, in_fir 5); args.push_back({channel_index(PLIO_15_TO_AIE), in_sz, 1, @, (char*)in_dft_7.data()});
I“ead_data_from_file{out_dft_ra_path, golden_dft_@); read_data_from file(in_fir_6_path, in fir_6); args.push_back({channel_index(PLIO_17_TO_AIE), in_sz, 1, @, (char*)in_fir_@.data()});
read_data_from_file(in_fir_7_path, in_fir_7}; args.push_back({channel_index(PLIO_19% TO AIE), in_sz, 1, @, (char*)in_fir_1.data()});
read_data_from_file(out_dft_1_path, golden dft_1); read_data_from_file(out_fir_@_path, golden_fir_a); args.push_back({channel_index(PLIO_21_TO_AIE), in_sz, 1, @, (char®)in_fir_2.data()});
read_data_from_file C‘Ut:d'fy_lﬂath: Ejd_gen_‘:‘j:}_zh_ read_data_from_file(out_fir_1_path, golden_fir_1); B s N BT G AT, e it it st nmtni N e
Y N . . f |fa‘d;<:a‘t-§com{:}1'eigqt_fir 2 path, Wenrii-r__z ] AMDH
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How to Setup the Test Harness Environment?

(\D Al Test Harness Environment

https://github.com/Xilinx/Al-Engine-Test-Harness

@@ Setup the Environment

Tool requirement: Vitis™ 2023.1 software

e Al-Engine-Test-Harness

ra o1

. leol-xilinx Update top readme for 36x PLIO

bin
Cfg

docs

Platform: Set up your PLATFORM_REPO_PATHS
environment variable to VCK190 platform

@@ Example Design — Polyphase Channelizer

source setup.sh

test_harness
Jenkinsfile

LICENSE

README.md

setup.sh

% cd /examples/channelizer/

16

Add file ~ <> Code ~

O s

AMDZ\
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Polyphase Channelizer on Test Harness — Hardware Setup

ion  View Help

File Ac
¢ HEHE B EXE

{é}g} Build the Project — Generate PDI

$ make cleanall run TARGET=hw

g Flash Program

SD card image: /examples/channelizer/package _hw/sd_card.img

Use PUTTY: Connect to VCK190 board using USB serial port
Use 115200

VCK190 board settings:

Set the switches on the board to boot using sd_card as shown in
red, then flip switch shown in yellow to turn on the board

VCK190 AMDZ
17 together we advance_
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Polyphase Channelizer on Test Harness — Hardware Validation

VCK190 Board Power ON and Run Design

$ username: petalinux

S password: petalinux

$ sudo su - root

Enter Password as petalinux

[4
[4
[4
[4
[4
[4
[4
[4
[4
[4
[4

$ cd /run/media/mmcblkOpl/
$ source ./run script.sh

« This shall execute APIs existing in host.cpp
« Counts the number of cycles to pump I/O data through
PLIOs
» Confirms completion of execution on hardware with a
“TEST PASSED” message

Pl
L I I L L I I L |

AMDZ\
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Agenda

> W N

. Al Engine Development Flow

Al Engine Test Harness
Demo — Polyphase Channelizer on Test Harness

Demo — Versal™ System Integration using the Vitis™
Tool Flow

AMDZ\
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Vitis™ Tool Flow for Versal ™ Devices

20

AIE PL (HLS) PL (RTL) Platform PS

AIE Kernels, Graph — PL Kernels (HLS) RTL Kernels Vitis™ HW Platform
RTL Verification V|t|s Rl

XRT, Graph API
AIE Driver

AIE Simulation HLS Cosimulation

PL and AIE Integration (v++ --link)

Vivado™ HW Build

SIM Build

Timing Closure

Vivado

Vitis

Generate Binary (v++ --package)

A y

HW Emulation
AIESIim l QEMU AMDZ\
together we advance_
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Versal™ System Integration — Vitis™ Tool Flow

Al Engine Design

PL Design

Application (PS — Host Code)

System Project

21

8 tiles

g FILTERBANK

AlE

4.-»

16 tiles

PL

8 AXIS 8 AXIS
streams streams

HLS INPUT HLS OUTPUT HLS
PERMUTE PERMUTE CYCLIC SHIFT
A

7 AXIS

m streams
A

DMA STREAM
SOURCE (7)

8 AXIS
streams

8 AXIS
streams

v
!
DMA STREAM
SINK (8)

Polyphase Channelizer

Scalar Engines

Arm
Dual-Core
Cortex™-A72
Application

Processor

Arm
Dual-Core
Cortex-R5
Real-Time
Processor

Processinj System

Platform Management
Controller

Accelerator RAM A

PCle® &
ceiX
(WDMA)

Adaptable Engines

Versal

Adaptable
Hardware
DSP Engines
" BlockRAM
UtraRAM

Network On Chip (NoC)

T G
Mutirate | 600G
HBM =886 | ryemet | cores RF
286 PO

Intelligent Engines

Al

Engines

v

Versal™ Architecture

AMDZ\
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Vitis™ Unified IDE — Getting Started

. Install Vitis™ 2023.1 software < | e

Welcome to the Vitis Unified IDE

« Clone https://github.com/Xilinx/Vitis-
Tutorials

Get Started

« Launch Vitis GUI
vitis --new -w <PATH_TO_ WORKSPACE>

« Design files shall be sourced from
Vitis-Tutorials/Al_Engine_Development/
Design_Tutorials/04-Polyphase-Channelizer

AMDZ\
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Versal™ System Integration — Vitis™ Tool Flow

) . 8 tiles 16 tiles
Al Engine Design
AlE
8 AXIS 8 AXIS 8 AXIS 8 AXIS
streams str reams J streams streams
HLS INPUT HLS OUTPUT HLS
PERMUTE PERMUTE CYCLIC SHIFT

7 AXIS
m streams

DMA STREAM
SOURCE (7)

DMA STREAM
SINK (8)

Polyphase Channelizer

23

AMDZ\
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Vitis™ Unified IDE — AIE Development Flow

Step 2: Step 3: Build Al Step 4:

Add Design Files Engine Design Analyze the Reports

« Create AIE component

- Enter the component name

Zl File Edit Selection View Go Terminal Vitis Help

New File Ctrl+N & “1 Welcome *

New Folder
Create Al Engine Component - Empty AIE Component
New Component > HLS
> Source Files >

Al Engine
Open File... Ctrl+O g

Application
Open Workspace ... Crri+Alt+wW Platform

Name and Location

ere component data files will be stored

Open Recent Workspace... Ctri+Alt+R System Project

Save Ctri+s From Examples

Component will be created at

AMDZ\
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Vitis™ Unified IDE — AIE Development Flow

Step 1: Step 3: Build Al Step 4:
Create AIE Comp Engine Design Analyze the Reports

Create Al Engine Component - Empty AIE Component

- Add the files by clicking
- Polyphase Channelizer design files

Name and Location > Part

Add Source Files

« Select the platform

AMDZ\
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Vitis™ Unified IDE — AIE Development Flow
Create AIE Comp Add Design Files Analyze the Reports

v FLOW

« Under AIE SIMULATOR/HARDWARE
« Click Build to compile the graph

Component aie_component v

v X86 SIMULATION
Z° Build

)

v AIE SIMULATOR / HARDWARE

¥ Build

>

AMDZ\
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Vitis™ Unified IDE — AIE Development Flow

Step 1: Step 2: Step 3: Build Al
Create AIE Comp Add Design Files Engine Design

v FLOW

Component aie_component v

v X86 SIMULATION
&° Bulld

pJ

b3
v AIE SIMULATOR / HARDWARE
Z° Build &
v REPORTS
Summary
Graph
Array
Log
Mapping Analysis
DMA Analysis
Lock Allocation

Kernel Guidance

Al Engine Compilation AMD:'
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Vitis™ Unified IDE — AIE Development Flow

Step 1: Step 2: Step 3: Build Al
Create AIE Comp Add Design Files Engine design

File Edit Selection View Go Terminal Vitis Help

:l Welcome * G Build - aie_component - HARDWARE *

* 04-POLYPHASE-CHANNELIZER Summary X
w [Al Engine]
> Settings Al Engine Build | aie_component (HARDWARE)
> Includes
> Sources
> Output
Version: Vitis Al Engine Compiler Release 2023.1. SW Build 3855003 on 2023-05-04-23:53:06

Log Started: September 13, 2023 08:10:57 Completed: September 13, 2023 08:14:42  Elapsed: 04m 46s
Device: VC1902 Al Engine Frequency: 1250 MHz

File: JVitis-Tutorials/Al Engine Development/Design Tutorials/04-Polyphase-Channelizer/aie component/build/hw/Work/m16 ssr8 app.aiecompile summary

~ Al Engine Compilation

~ FLOW
~ Al Engine Resource Utilization

Component i) Tiles used for Al Engine Kernels: 24 of 400 (6.00 %)

Tiles used for Buffers: 22 of 400 (5.50 %)
~ X86 SIMULATION Tiles used for Stream Interconnect: 32 of 450 (7.11 %)
5 Build DMA FIFO Buffers: 0
Interface Channels used for ADF Input/Output: 32(PUIO:32)
> Interface Channels used for Trace data: 0

> Al Engine Kemels
~  AIE SIMULATOR f HARDWARE

77 Build &
~ REPORTS

NAME INSTANCES

B dft_1xN_middle<cint16, cint16, cacc48, 8192=:run_...
® Summary H polyphase_fir<7, 8192>xrun_i

Graph H polyphase_fir<0, 8192=:run_i

Array H polyphase_fir<1, 8192>xrun_i A M D a

Log H polyphase_fir<2, 8192=:run_i together we advance_
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Vitis™ Unified IDE — AIE Development Flow

Step 1: Step 2:

Create AIE Comp Add Design Files

WORKSPACE_DEMO
aie_component [Al Engine]
Settings
Includes
Sources
Output

app_component [Application]

i3
> # cyclic_shift [HLS]
; 4

dma_sink [HLS]

FLOW

Component aie_componentv | §8%
X86 SIMULATION

2 Build

>

>
AIE SIMULATOR / HARDWARE
77 Build &
v REPORTS
Summary
e Graph
Array
Log
Mapping Analysis
DMA Analysis
Lock Allocation
Kernel Guidance
Al Engine Compilation
D Run

Debu

Step 3: Build Al

} vitis-comp.json ik *| {} vitis-comp.json

Graph X

PLIO_dfti_0
0]

GRAPH INSTANCE
Vv ew die_dut (2)
v ou dut
v =w dut_graph1
1
|« fir
v == dut_graphO
1

| & fir

Subgraph View v

k_input

sigdi acc o
=9 coeff]
1sigt | o

run_input

Buffers

Al ENGINE KERNEL

polyphas

polyphase_fir<0, 8192>:run_|

Engine design

} vitis-comp.json

1“_Lueing

> W

k_middle[0]
Sig0,J coeffd
Sighi’ "coeffl
ac(i f{ Facc o

run_middle

i8_coeff1
Ml

i8_coeff0
1

Interface Channels

SOURCE

{} vitis-comp json

dut_graphB

i10_coeffo
=

i10_coeff1
=

k_middle[1]
acc i acc.o
Sig0Y coetfo
Sigh i) coeffl

run_middle

dut_graphC

i14_coeff1

COLUMN ROW SCHEDULE

} vitis-sysjson ~ (i Build - aie_component - HARDWARE {} vitisea (0 B

k_output i9_coeff1
sig0 i sigl_o
S,‘ P iz0 o = |
£ AN coeffl -
accl ol

run_output
i
i11_coeff0

1

i11_coeff1

1

i13_coeff1

RUNTIME

RATIO GRAPH SOURCE

AMDZ\
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Vitis™ Unified IDE — AIE Development Flow

Step 1: Step 2: Step 3: Build Al
Create AIE Comp Add Design Files Engine design

File Edit Selection View Go Terminal Vitis Help

u Welcome *| 6 Build - aie_ component - HARDWARE *

“ 04-POLYPHASE-CHANNELIZER Summary x Graph x Array X

o [Al Engine] @ Q i - B
» Settings
> Includes
» Sources

» Output

~ FLOW

~ X86 SIMULATION
7* Build
>

A ¥ L Kernels o Buffers Ports Nets Tiles Interface Channels

> GRAPH INSTANCE Al ENGINE KERNEL SOURCE COLUMN  ROW scHEDULE | RONTME - GRaph souRce
~ AIE SIMULATOR / HARDWARE v =m aie_dut (2)
7% Build @ ~ wu dut_fbank (8)
~ REPORTS ~ wa dut grapht
(1)
| kfir polyphase_fir<1, 8192=xrun_i

® Summary

O (el ~ == dut_graph0

o AMDZ1
Log | kfir polyphase_fir<0, 8192=xrun_i : 4 f

together we advance_
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Versal™ System Integration — Vitis™ Tool Flow

8 tiles 16 tiles
ma FILTERBANK —b“—
PL DGSlgn 8 AXIS 8 AXIS 8 AXIS 8 AXIS
streams streams streams streams \
HLS INPUT HLS OUTPUT HLS
PERMUTE PERMUTE CYCLIC SHIFT
7 AXIS
@ streams i
A

v
DMA STREAM DMA STREAM
SOURCE (7) SINK (8)

Polyphase Channelizer

AMDZ\
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Vitis™ Unified IDE — HLS Development Flow

Step 2:

32

Add Design Files

Step 3:
Build the Comp

« Create HLS component

- Enter the component name

File

v

Edit election View

New File

New Folder
New Component
Open File...

Open Workspace ..

Open Recent Workspace...

Save
Save All

Auto Save
Preferences

Close Editor

Close Workspace

Close Window

Go Termina

Ctri+N

Ctrl+O

Ctri+Alt+W
Ctri+Alt+R

Ctrl+S
Ctri+Alt+S

Ctri+w

Ctrl+Q

Vitis Help

bYs
Nelcome

HLS

Al Engine
Application
Platform

System Project

From Examples

5 Examples

Recent Workspaces

vorkspace

Create HLS Component - Empty HLS Component

Name and 1 » Configuration File >

Name and Location

Choose a name for your compenent and specify a directory where component data files will be stored

Component name
Component location gine_Development/Design_Tutorials/04-Polyphase-Channelizer/dma_stream

Component will be created at IVitis-Tutorials/Al_Engine_Development/Design_Tutorials/04-Polyphase-Channelizer/dma_stream_snk

AMDZ\
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Vitis™ Unified IDE — HLS Development Flow

Step 1: Step 3:
Create HLS Comp Build the Comp

Create HLS Component - Empty HLS Component

Name and Location > Configuration File > Source Files > > Settings >

Select Part

Specify a board, device, or platform you are compiling your component for

) Platform

Create HLS Component - Em|
FLow VENDOR

platforms (7)
Mame and Location > Configuration File >
- xilinx_vck190_base.df Embedded Accel  xiinx.com
xilinx_zcu102_base_202310 Embedded Accel  xilinx
Add Source Files xilinx_zcu 0 xilin.com
xiliny_ymk180_ba 0 Embedded Accel  xlinx.co
Create HLS Component - Empty HLS Component

xilinx_vck190_b 1 d Embedded Accel  xilinx.col

xilinx_zcu104_| d Embedded Accel  xilinx.col =

Name and Location > Configuration File > Source Files > Part

xilinx_vek280_es1_b: % Embedded Accel  xilinx.cor
Edit Settings
Specify your flow target, clock frequency, and output file names
TARGET FLOW
Vivado IP Flow
Run Additional Packaging Step to create zip output
@J Vitis Kernel Flow

TEST BENCH FILES [7] Run Additional Packing st reate xo output
ST BEN ]

LIDE! CFLAGS

Period

Uncertainty

AMDZN
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Vitis™ Unified IDE — HLS Development Flow

Step 1: Step 2:

Create HLS Comp Add Design Files

 Build the HLS component

, FLOW

Component # dma_stream_snk

s C SIMULATION
[» Run

T Debug

« C SYNTHESIS

[> Run

« C/RTL COSIMULATION

< IMPLEMENTATION

AMDZ\
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Versal™ System Integration — Vitis™ Tool Flow

. ’
AlE
Pl
trear " streams strean
HLS INPUT HLS OUTPUT & HLS
PERMUTE PERMUTE CYCLIC SHIFT
&
 [orns &t
A
v
DMA STREAM DMA STREAM
SOURCE (7) SINK (8)

Polyphase Channelizer

Application (PS — Host Code)

AMDZ\
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Vitis™ Unified IDE — Application Development Flow

Step 1: Step 2: Step 3:
Create PS Component Add Design Files Include AIE Kernel Path

Create PS comp Select the platform | Select domain | Select sysroot

Edit tlor Viey Termina Vitis Help Create Application Component - Empty Application Create Application Component - Empty Application

New File Ctri+N Nelcome Name and Location > Platform > nain > Sysroot > Name and Location > Platform > Domain >
New Folder
Select Domain Sysroot
New Component ) HLS H Choose a domain from the available domains in the platform Specify sysroot. If the sysroot is empty, tool will take the value from the preferences if available.
Al Engine g
Open File... Ctri+0 8 N el Sysroot | <path to sysroot=
Application

xrt
Platform Name xrt |:] Update Workspace Preference

Display Name xrt

Open Workspace .. Ctrl+Alt+W

Open Recent Workspace... Ctri+Alt+R System Project

0s linux

Save Ctrl+S
Save All Ctrl+Alt+S

From Examples Processor cortex-a72

5 Examples
v/ Auto Save
Preferences

Close Editor Ctri+W
Recent Workspaces
Close Workspace

vorkspace

Close Window Ctrl+Q

AMDZ\
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Vitis™ Unified IDE — Application Development Flow

Step 1: Step 2: Step 3:

Create PS Component Add Design Files Include AIE Kernel Path

° Import apphca'“on f||e File Edit Selection WView Go Terminal Vitis Help

« host.cpp, found in ps_apps/hw_emu

~ 04-POLYPHASE-CHANNELIZER

aie_component [Al Engine]

- Import aie_control_xrt.cpp

~ # app_component [Application]

» Settings

- Generated after compiling aie_component, found
in aie_component/build/hw/Work/ps/c_rts

» Includes
» Sourres
> outy Mew File
> # dme:
> # dmsz

> # mie  Faste

MNew Folder

Open in Terminal

> £ ml€  import

> # m16_ssr8_permute_fb_o [HLS]

37

“.l Welcome *

Welcome to the Vitis Unified IDE

Get Started
E Open Workspace

& Examples

Files...

Folders...
..---...Workspaces

AMDZ\
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Vitis™ Unified IDE — Application Development Flow

Step 1: Step 2: Step 3:
Create PS Component Add Design Files Include AIE Kernel Path

« Include AIE kernel path

File Edit Selection View Go Terminal Vitis Help

1 Welcome | {} vitis-comp.json * A CMakeLists.txt

app g > Mz ists.txt
s 04-POLYPHASE-CHANNELIZER COPY + ¥ O A app_component > A CMakeLists.tx

[Al Engine]
[Application]
~ Settings

{-} vitis-comp.json

A CMakeLists.txt (USER_COMPILE OPTIONS

~ Includes
> @ /group/fndprod/faisale/repo/pu...
fgroup/fndprod/faisale/repo/pu...
fgroup/fndprod/faisale/repo/pu...
fproj/gsdivivado/Vitis/2023.1/aie...
fproj/gsdivivado/Vitis_HLS/2023....
BB /proj/xbuilds/fXRT/2023.1/202310... (USER INCLUDE DIRECTORIES
v Sources ../aie/ml6_ssr8" "../aie/ml6_ssr8_dft’

ale_control_xrt.cpp

host.cpp

AMDZ\
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Versal™ System Integration — Vitis™ Tool Flow

4 FILTERBANK >
HLS INPUT HLS OUTPUT o HLS
PERMUTE PERMUTE CYCLIC SHIFT
S
m strean

A

v
)

v
DMA STREAM
SINK (8)

DMA STREAM
SOURCE (7)

Polyphase Channelizer 7

System Project

39 together we advance_
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Vitis™ Unified IDE — System Project

Step 1:

Create System

Project

Create system project

File Edit

Selection View

New File

New Folder
New Component
Open File...

Open Workspace ..

Open Recent Workspace...

Save
Save All

Auto Save
Preferences

Close Editor

Close Workspace

Close Window

Go Terminal

Ctri+N

Ctri+0

Ctri+Alt+W
Ctri+Alt+R

Ctrl+S
Ctri+Alt+S

Ctri+w

Ctri+Q

Step 2:
Link System Comp

Select the platform

Vitis Help

Nelcome

HLS

Al Engine
Application
Platform

System Project

From Examples

5 Examples

Recent Workspaces

vorkspace

Step 3:
AIE & PL Conn.

Select sysroot

Create System Project

Name and Location >

Select Platform

Specify an platform for your system project

Step 4.
Package Config

Kernel image, rootfs, and

sysroot can be generated

from PetaLinux or another
Linux build

> Embedded Component Paths >

Platforms supporting the selected example from your repositories

NAME
v base_platforms (7)
© xilinx_vck190_base_dfx_202310_1

xilinx_zcu102_base_202310_1
xilinx_zcu102_base_dfx_202310_1
xilinx_vmk180_base_202310_1
xilinx_vck190_base_202310_1
xilinx_zcu104_base_202310_1

xilinx_vek280_es1_base_202310_1

VENDOR PATH

_0507_1903/i

Embedded Accel xilinx.com ase_dfx_2023

Embedded Accel  xilinx.com zcu102_base

Embedded Accel  xilinx.com ase_dfx_2023

Embedded Accel xilinx.com vmk180_bass

Embedded Accel xilinx.com vck190_base

Embedded Accel xilinx.com zcu104_base

Embedded Accel xilinx.com s1_base_2023

Step 5: HW EMU
Build & Run the

Step 6: HW
Build & Run the

System System

« To download prebuilt images for
VCK190 base platform, refer to
https://www.Xilinx.com/support/do
wnload/index.html/content/xilinx/
en/downloadNav/embedded-

latforms.html

Create System Project

Name and Lecation > Platform >

Embedded Component Paths

Specify embedded component paths. If the paths are empty. tool will take the values from the preferences if available.
<path to kemnel Image>
<path to Root FS>

<path to Sysroot>

AMDZ\

together we advance_



https://www.xilinx.com/support/download/index.html/content/xilinx/en/downloadNav/embedded-platforms.html
https://www.xilinx.com/support/download/index.html/content/xilinx/en/downloadNav/embedded-platforms.html
https://www.xilinx.com/support/download/index.html/content/xilinx/en/downloadNav/embedded-platforms.html
https://www.xilinx.com/support/download/index.html/content/xilinx/en/downloadNav/embedded-platforms.html

[Public]

Vitis™ Unified IDE — System Project
Step 5: HW EMU Step 6: HW

Step 1: : : :
Step 2: Step 3: Step 4: Build & Run the Build & Run the

Create System . :
Proiact Link System Comp AIE & PL Conn. Package Config Svstem Svstem

HLS Component Add HLS Component

Add an existing HLS component to 'system_project’

Choose a component from the workspace

1 Welcome *| & 1, vitis-sys.json *
MNAME

« 04-POLYPHASE-CHANNELIZER system_project > {.}vitis-sys.json
dma_stream_src

A Y

[Al Engine]

[Application] - m16_ssra_cyclic_shift

{HLS] BINARY CONTAINERS
m16_ssr8_permute_fb_i

[HLS]

m16_ssr8_permute_fb_o

[HLS] v Package Settings
[HLS] Location: MNitis-Tutorials/Al_Engine_Development/Design_Tutorials/D4-Polyphase-Channeliz Add the component to a binary container in the application
£ [HLS]

« B system_project [linx vci190_base 2023.. ® Compiler Settings: package/ChakeLists. it CONTAINER NAME

v Settings Kernel image: ersal/xilinx-versal-common-v2023.1/Image Ed

Gl . Rootfs: xilinx-versal-common-v2023.1/rootfs.ext4 E
A CMakelists.txt
{-} launch.json CONFIG FILES

> Sources ) . . . ) . ) ;
g ge.cig © The application does not have any binary containers. Create a new binary container to continue?

> Output
Container Name | binary_container_1

~ Components Add Existing Component

FLOW
¥ HLS
None

Al Engine s
& { cancel ) |

Component | [ system_project  ~ | 3%

Application

AMDZ\
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Vitis™ Unified IDE — System Project

Step 1:
Create System
Project

Step 5: HW EMU Step 6: HW
Build & Run the Build & Run the
System System

Step 2: Step 3: Step 4:
Link System Comp AIE & PL Conn. Package Config

HLS component AlE component

Add AIE Component

x x
L1 wei-ome ISR Add an existing Al Engine component to 'system_project'

~ 04-POLYPHASE-CHANNELIZER system_project > {.}vitis-sysjson

Choose a component from the workspace
[Al Engine]
[Application] : - NAME
[HLS] BINARY CONTAINERS

aie_component
[HLS]

Lk  Package Settings
HLS
5 Location: Nitis-Tutorials/Al_Engine_Development/Design_Tutorials/04-Polyphase-Channeliz
£ [HLS]
~ [l system_project [xilinx_vck190_base_2023.. @ e
~ Settings Kernel image: ersal/xilinx-versal-common-v2023.1/Image E
He s ie0mn Add the component to a binary container in the application
) L Rootfs: xilinx-versal-common-v2023.1/rootfs.ext4
A CMakelists.txt CONTAINER NAME

. CONFIG FILES
{-} launch.json
binary_container_1

> Sources L

> Output

~ Components Add Existing Component

~ FLOW
HLS
Mone

Component @ system_project o | {‘5} Al Engine

Application

AMDZ\
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Vitis™ Unified IDE — System Project

Step 1:
Create System
Project

Step 2: Step 3:
Link System Comp AIE & PL Conn.

HLS component AlE component PS component

£1 Welcome *| 4 1y vitis-sys.json *
v 04-POLYPHASE-CHANNELIZER system_project > {.}vitis-sys.json
> [Al Engine]
b [Application] =
> F [HLS] BIMARY CONTAINERS
> F [HLS]
> F [HLS] « Package Settings
> F [HLS]

Location: Nitis-Tutorials/Al_Engine_Development/Design_Tutorials/04-Polyphase-Channeliz

> F [HLS]

- Compiler Settings:
~ [l system project [xilinx_vck190_base_2023.. ® P 8

v Settings Kernel image: ersal/xilinx-versal-common-v2023.1/Image ¢

R Rootfs: xilinx-versal-common-v2023.1/rootfs.extd
A CMakelLists.txt

; CONFIG FILES
{-} launch.json
> Sources

> Output

~ Components Add Existing Component
~ FLOW

None

Component | [ system_project | i

HLS
Al Engine
Application

Package Config

Step 5: HW EMU
Build & Run the
System

Step 4.

Add Application Component

Add an existing Application component to 'system_project'

Choose a component from the workspace

NAME

app_component

Step 6: HW
Build & Run the
System

AMDZ\
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Vitis™ Unified IDE — System Project

Step 1: Step 2: Step 3: Step 4.
Link System Comp AIE & PL Conn. Package Config

Step 5: HW EMU Step 6: HW

Build & Run the Build & Run the

Create System
System System

Project

File Edit Selection View Go Terminal Vitis Help . . . . .
« Edit hw_link binary container_1-link.cfg

£\ Welcome *| 43 vitis-sys.json * binary_container_1-link.cfg * A cMakeLists.txt

T S T S T system_project » hw_link > binary_container_1-link.cfg

« Connect PL kernels to PL kernels

5 F [HLS]
5 £ [HLS]
) =1
> # ) —binary container 1 « Connect PL kernels to AIE kernels
> F [HLS] =binary container 1/reports
-

v [xilinx_vck190_base_202... =binary_container_1/logs

vaneed « Use system.cfg in vitis/final as reference

“ Sources = =binary container 1

~ [
[connectivity]

binary_container_1-link.cfg

#

# HLS PL Kernels: « For more information, refer to
: https://docs.xilinx.com/r/en-US/uq1393-

package.cfi = 1y e kernels for Filterbank: S hC c 5 . ..
. | PR O e e ST SL T e = 1 vitis-application-acceleration/connectivity-
’ = 6 ssr8 permute fb o wrapper:l:permute o .
> Output - . N Ol’tlons
# PL Cyclic shift to prepare for DFT:
= ml6_ssr8_cyclic_shift wrapper:1l:cyclic shift

~ FLOW

AMDZ\
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[Public]

Vitis™ Unified IDE — System Project

Step 1:
Create System
Project

a File Edit Selection View Go Terminal

0

v 04-POLYPHASE-CHANNELIZER

4 CMakelists.txt

v Sources

2 binary_container_1-link.cfg

I package.cig

 # ]
2 hw_xrt.Ini

£ sw_emu_xrt.ini

2 Output

Step 2:
Link System Comp

Step 5: HW EMU Step 6: HW
Build & Run the Build & Run the
System System

Step 3: Step 4.
AlIE & PL Conn. Package Config

Help

a Welcome = {} vitis-sys.json i - binary_container_1.link.cfg . package.cfg 5 L CMakelists.txt R

em proiect
2
E

=package.build
=3

[package]

out dir=./package

enable aie debug=true

kernel image=<path to Image>
rootfs=<path to rootfs.ext4>

sd file=/Vitis-Tutorials/AI Engine Development/Design Tutorials/04-Polyphase-Channelizer/aie/ml6 ssr8/
sd file=/Vitis-Tutorials/AI Engine Development/Design Tutorials/@4-Polyphase-Channelizer/aie/ml6 ssr8/

/519 1.txt
/51q 0.tTXt
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together we advance_



[Public]

Vitis™ Unified IDE — System Project

Step 1:

Step 2:
Create System Link System Comp

Project

Step 3:

L1 weicome * {} witiesysjson © L0 bimary container idinkcty

System Project Settings

v @ system_project

Platform: i ve
LoCation
Bulld Settings:

Build Companents

2 binary_container_1-link.cfg
Selact the components (o build alang with the sysrem projed.

[ dma_stream sni

[ 6 ssra_eyelic_shift
E miG_ser8 permute b o
E EliTa_SErEeanm_sre

E i 5208 permute Mo |
E Bie_eoemponent

= Wik B system_project .E‘} |:
N ~ || &pp_componenl

W SOFTWARE EMULATION
2% Clild All
¥ LINK - binany_containes_1

> PACKAGE

¥
v HARDWARE EMULATION

2% Build All &=

2 UINE - binary_contadner_1

» PACKAGE

B> Start Emulator E P ;
f2823, 9: e or system project::hw es

[» Run

AlIE & PL Conn.

eveloprment/Tesign T

Add Pre-Built Binary  Ed

EO

xel

Step 5: HW EMU
Build & Run the
System

Step 4:
Package Config

nelizer/systern_projecthw_link

Jelete

1als/AI Engine Deve

¢ the relevan

Engine De

Channelizer/system project/build/sl

ngine Development/Design Tutorials/e4-Polyphase-Channelizer

Develog t/Design Tutorials/84-Pol ase-Channelizer
fVit Tutorials/AT

1-30alada91lesf: ended.

Step 6: HW
Build & Run the
System
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Vitis™ Unified IDE - System Project

Step 1: Step 2: Step 3: Step 4: Step 5: HW EMU Step 6: HW

Create System . . Build & Run the Build & Run the
Proiect Link System Comp AIE & PL Conn. Package Config S Svstemn

File Edit Selection View Go Terminal Vitis Help

2\ Welcome binary_container 1dink.cfg ~ | i} launchjson * ~ FLOW
« 04-POLYPHASE-CHANNELIZER system_project > _ide > .theia > {-}launch.json

[Al Engine] B v a 2 l+l b =

[Application]

Launch Configurations CCII'TIF:IDF'I'E nt B System_project

[HLS] Launch config name* system_project_hw_emu_new Edit

>

>

>

> [HLS] T L 2 LG AT Sl e Host executable* | ${workspaceFolder}/app_compenent/build/hw/app_cemponent Browse
>

>

>

(s N ~ SOFTWARE EMULATION

Cmd line args | /binary_container_1.xclbin Append XCLBINS

[HLS]

[HLS] Target* Hardware Emulation ;i":? BUild A”

™ belinx_vck130_base_2023.. Working directory frun/media/mmcblkop1  Edit

~ Settings » LINK - binary_container_1

XRT config file* run/T )| 1_xrt Browse  Search
{1 vitis-sys.json

{} launchjson

A CMakeLists.txt B Gl .'} PACKAGE
]

Stop at program entry
> Sources

» Output

« FLOW BINARY CONTAINERS

»

Component | [ system_project | 8% > [ binary_container_

2\ Build Al PROBLEMS x OUTPUT x TASK: EMULATION FOR 5YSTEM_PROJECT x
7

.-"'\__\‘ =
Fats '
> LINK- binary_container 1 We trust you have received the usual lecture from the local System 4 Build All
- - Administrator. It usually boils down to these three things:
#1) Respect the privacy of others. } LINK - bll'lﬂl"_‘..l'_CUﬂtall'lE'r_1

#2) Think before you type.
#3) With great power comes great responsibility. :} PACKAGE

> PACKAGE

2 Password:
~ HARDWARE EMULATION Esr?;hérootfs-common-20231:;’home,fpetalinux# mount /dev/mmcblkepl /mnt Start Emulator
7% Build All & versal-rootfs-common-20231:/home/petalinux# cd /mnt
) ) versal-rootfs-common-20231:/mnt# 1s E} Run
> LINK - binary_container_1 BOOT.BIN boot.scr
5 PACKAGE Image emconfig.json
app_component sig_1i.txt
Start Emulator binary_container_1.xclbin sig_o.txt

> Run versal-rootfs-common-20231:/mnt# [| AMDH
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Vitis™ Unified IDE - System Project

Step 1:
Create System
Project

Step 5: HW EMU Step 6: HW
Build & Run the Build & Run the
System System

Step 2: Step 3: Step 4:
Link System Comp AIE & PL Conn. Package Config

~ FLOW

Component B system_project L

~ SOFTWARE EMULATION
. PROBLEMS = TASK: EMULATION FOR SYSTEM_PROJECT = DEBUG COMSOLE x
77 Build All L

? LINK - binary_container_1

> PACKAGE

2
~ HARDWARE EMULATION
7 Build All &
2 LINK - binary_container_1
» PACKAGE
Start Emulator
> Run
AMDZ1
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Vitis™ Unified IDE - System Project

Step 1:
Create System
Project

v FLOW

Component

. DU AN

2 LINK - binary_container_1
PACKAGE

D Start Emulator

> Run

% Debug

> REPORTS

HARDWARE

7° Build Alll &
LINK - binary_container_1

> PACKAGE

D Run

o
L.

¢ Debug

Step 2: Step 3: Step 4:
Link System Comp

Step 5: HW EMU
Build & Run the

AIE & PL Conn. Svstem

Package Config

PROBLEMS X TASK: EMULATION FOR SYSTEM _PROJECT x DEBUG CONSOLE x OUTPUT x TASK: EMULATION FOR SYSTEM PROJECT X TASK: EMULATION FOR SYSTEM_PROJECT

system_projectzhw X

2£0400TY 1ELUIUS 1
(269 MB, 257 MiB) copied, 1.4053 s, 191 MB/s

EXT4 sd card image 1s created

INFO: [v 60-2460] Successfully copied a temporary xclbin to the output
.

ool

INFO: [v 60-2343] Use the vitis analyzer to visualize and navigate the relevant ppOrts, the following command.
v s analyzer /Vitis-Tutorials/AI Engine Deve

INFO: 60-791] Total elapsed time: Oh Om 34s

INFO: [v 60-1653] Closing dispatch client.

Step 6: HW
Build & Run the
System

ls/04-Polyphase-Channelizer/

aving directory /Vitis-Tutorials/Al Engine Development/Design Tutorials/04-Polyphase-Channelizer/system

target VppPackage binary container 1

Leaving directory /Vitis-Tutorials/AI Engine Development/Design Tutorials/04-Polyphase-Channelizer/system proj¢

/2023.1/tps/nx64/cmake-3.24.2/bin/cmake -E ake progress sta /Vitic

successfully

Tutorials/AI Engine Developr

AMDZ\
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Vitis™ Unified IDE - System Project

Step 1: Step 5: HW EMU Step 6: HW

Build & Run the

Step 2: Step 3: Step 4:

Link System Comp AIE & PL Conn. Package Config I & [RUR e

System

Create System

Project System

fnitializing ADF RPT...
PASSED: auto my device = xrt::devies(0)
. . . ¥AIEFAL: INFO: Resource group Avail is created.

XATEFAL: INFO: Resource group Static is created.

° FIaSh Sd_card' Img Into Compatlble SD Card HAIEFAL: INFO: Resource group Gensric is created.

= EASSED: auto xclbin uuid = my device.load xclbin(a.xclbin)
uslng Balena EtCher tOOI ERSSED: auto my graph = xrt::graph(my_deviece, xeclbin_uuid, "aie_dut")

PASSED: my graph.reset()

PASSED: my graph.run( NUM ITER=2Z )

PASSED: auto dma_src = xrt::kernel (my_device, xclbin uuid, "dma_stream src wrapper: [dma_src}")

PASSED: auto dma snk = xrt::kernel [my_dev:i_ce, xclbin_uu:i_d, "dma stream snk wrapper:{dma snk}")

- Insert SD card into board and power up. After EASSED: xrt::run dma_src_sun = xet: run (Gne_sro)

PASSED: xrt::run dma_ snk_run = xrt::run(dma_snk)

boot up sequence is completed, log in using EASSED:  auts. dnaore bo.mabmed. dua. ko bommsper DR (o IRAA)
PASSED: dma_ snk bo = xrt::bo(my_device, DDR BUFFSIZE_O BYTES, dma_snk.group_id(0) (=2))

username petal inux and password PASSED: auto dma_snk bo _mapped = dma_snk_bo.map<TT_DATA*> ()

ERSSED: Successfully read input file sig_i.txt

' PASSED: dma_src_run.sst_arg( 0, dma src_bo )
p e t a l 1Nux PASSED: dma src run.sst arg|( LOOE CNT I=8 )
PASSED: dma_snk.run.sst_arg( dma_snk bo )
PASSED: dma_snk run.set_arg| LOCP_SEL=0 )
PASSED: dma_snk run.set_arg/| LOOP_CNT_0=% )
PASSED: dma_snk_run.set_arg|( DFT_PERM=1 )
O S U.dO sSsu — rOOt and password PASSED: dma_src_run.start()
PASSED: dma snk run.start()
pe t a l i nux INFO: Waiting for ka#nels to end...
PASSED: dma_snk run.wait ()
PASSED: dma_snk bo.sync (XCL_BO_SYNC_EC_FROM _DEVICE)

W= o

, L ea o 0 s o
- cd /run/media/mmcblk0Opl/ ©ome o0 memme o
4 :Gold o 0 sActual O 0
3 :Gold o 0 sActual 0O 0
- ./app component :
binary container 1.xclbin
iGSBO :Gold -1 -8 :Actual -1 -8
1e381 :Gold -4 -4 :Actual -4 -4
le382 :Gold -7 S :Actual -7 S
16383 :Gold 3 7 :Actual 5 7
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[Public]

Summ ary 1. Discussed Al Engine development flow

2. Introduced Al Engine Test Harness to rapidly take Al
Engine graph from simulation to hardware

3. Discussed Versal™ system integration using Vitis™ tool
flow

4. Demonstrate various flows using design example —
Polyphase Channelizer

AMDZ\
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Additional Resources to Get Started

- Al Engine Test Harness
- GitHub: https://github.com/Xilinx/Al-Engine-Test-Harness
- Documentation: https://xilinx.qgithub.io/Al-Engine-Test-Harness

« Vitis™ Tutorials GitHub:
- https://qithub.com/Xilinx/Vitis-Tutorials
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DISCLAIMER AND ATTRIBUTIONS

DISCLAIMER

The information contained herein is for informational purposes only, and is subject to change without notice. While every precaution has been taken in the preparation of this document, it may
contain technical inaccuracies, omissions and typographical errors, and AMD is under no obligation to update or otherwise carrect this information. Advanced Micro Devices, Inc. makes no
representations or warranties with respect to the accuracy or completeness of the contents of this document, and assumes na liability of any kind, including the implied warranties of
noninfringement, merchantability or fitness for particular purposes, with respect to the operation or use of AMD hardware, software or other products described herein. No license, including
implied or arising by estoppel, to any intellectual property rights is granted by this document. Terms and limitations applicable to the purchase or use of AMD's products are as set forthin a
signed agreement between the parties orin AMD's Standard Terms and Conditions of Sale. GD-18

©2023 Advanced Micro Devices, Inc. All rights reserved. AMD, the AMD Arrow logo, Versal, Vitis, Vivado, and combinations thereof are trademarks of Advanced Micro Devices, Inc. Arm and
Cortex are registered trademarks of Arm Limited (or its subsidiaries) in the US and/or elsewhere. Other product names used in this publication are for identification purposes only and may be
trademarks of their respective companies.

AMDZ\

53 together we advance_






	Slide 1: AI Engine Test Harness & Versal™ System Integration
	Slide 2: Objectives
	Slide 3: Agenda
	Slide 4: AI Engine Development Flow
	Slide 5: AI Engine Development Flow
	Slide 6: AI Engine Development Flow
	Slide 7: Agenda
	Slide 8: What is the AI Engine Test Harness?
	Slide 9: Features and Requirements
	Slide 10: Build Flow for Using the AI Engine Test Harness
	Slide 11: Agenda
	Slide 12: Background – Polyphase Channelizer Design
	Slide 13: Polyphase Channelizer on Test Harness
	Slide 14: Polyphase Channelizer on Test Harness
	Slide 15: Polyphase Channelizer on Test Harness
	Slide 16: How to Setup the Test Harness Environment?
	Slide 17
	Slide 18: Polyphase Channelizer on Test Harness – Hardware Validation
	Slide 19: Agenda
	Slide 20: Vitis™ Tool Flow for Versal™ Devices
	Slide 21: Versal™ System Integration – Vitis™ Tool Flow
	Slide 22: Vitis™ Unified IDE – Getting Started
	Slide 23: Versal™ System Integration – Vitis™ Tool Flow
	Slide 24: Vitis™ Unified IDE – AIE Development Flow
	Slide 25: Vitis™ Unified IDE – AIE Development Flow
	Slide 26: Vitis™ Unified IDE – AIE Development Flow
	Slide 27: Vitis™ Unified IDE – AIE Development Flow
	Slide 28: Vitis™ Unified IDE – AIE Development Flow
	Slide 29: Vitis™ Unified IDE – AIE Development Flow
	Slide 30: Vitis™ Unified IDE – AIE Development Flow
	Slide 31: Versal™ System Integration – Vitis™ Tool Flow
	Slide 32: Vitis™ Unified IDE – HLS Development Flow
	Slide 33: Vitis™ Unified IDE – HLS Development Flow
	Slide 34: Vitis™ Unified IDE – HLS Development Flow
	Slide 35: Versal™ System Integration – Vitis™ Tool Flow
	Slide 36: Vitis™ Unified IDE – Application Development Flow
	Slide 37: Vitis™ Unified IDE – Application Development Flow
	Slide 38: Vitis™ Unified IDE – Application Development Flow
	Slide 39
	Slide 40: Vitis™ Unified IDE – System Project
	Slide 41: Vitis™ Unified IDE – System Project
	Slide 42: Vitis™ Unified IDE – System Project
	Slide 43: Vitis™ Unified IDE – System Project
	Slide 44: Vitis™ Unified IDE – System Project
	Slide 45: Vitis™ Unified IDE – System Project
	Slide 46: Vitis™ Unified IDE – System Project
	Slide 47: Vitis™ Unified IDE – System Project
	Slide 48: Vitis™ Unified IDE – System Project
	Slide 49: Vitis™ Unified IDE – System Project
	Slide 50: Vitis™ Unified IDE – System Project
	Slide 51: Summary
	Slide 52: Additional Resources to Get Started
	Slide 53: DISCLAIMER AND ATTRIBUTIONS
	Slide 54

