Efficient Processing For The Edge



Cloud to Edge — Different Metrics, One Platform

Real-time Transactional
Deterministic As Fast as Possible
Low Latency Scalable

. ow Power



Edge Compute Data Flow

(<1 Gb/s) | LIMITED BANDWIDTH (10s usec) | HIGH LATENCY
Sensor . Filter ___ Machine 1B Data e ACT
Acquisition Learning Compression (Locally)
30 Gb/s 73 Mb/s 600Kb/s 300Kb/s
1 cycle/ sample 300 cycle/ sample 600 cycle/ sample
DATA REDUCTION

LOW LATENCY
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Enabling Next Level Performance & Compute Efficiency

ACAP
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Versal ACAP: A New Class of Compute Architectures

DAPTABLE
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Heterogeneous Architecture
SW Programmable, HW Adaptable

Determinism for Real-Time Systems
Predictable, Efficient Data Movement

Spatial Compute

Concurrency, Safety, Low Latency, Low Power




Architecture: Adaptable and Heterogeneous

APPLICATION
DOMAIN

Custom Data Flow Custom Precision Custom Memory
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Adapt the Architecture to the Algorithm (ADAS Example)
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ADAS EXAMPLE



Heterogeneous Programming for Custom Data Flow

CUSTOM DATA FLOW, CUSTOM-PRECISION

INT16 Fi. INT16 it
: : INT16 INTS INTS INILE Floating Point
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Fusion Image Data Intensity Level of Interest (CNN) (LSTM)

MULTI-PRECISION ENGINES

Application Processor :
Arm Cortex-A72 | Al Engines e 8-, 16-, 32-bit Fixed Point

« Complex Data Types (high MAC density)
 Single Precision Floating Point

Adaptable Engines

Platform DSP Engines » Variable Fixed-Point (incl. INT8 mode)

Management Controller, . . . . .
» Single Precision Floating-Point

« Complex Multiply / MACC

DMA

Programmable Network on Chip

PCle & CCIX m Sensor I/O MIPI PHY Sensor I/O

DDR & MIPI Sensors




Heterogeneous Programming for Custom Data Flow

CUSTOM DATA FLOW, CUSTOM-PRECISION
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Core

Traditional Multi-

Block 2

Block 1

core | core RN core; [ core

#I

Data Replication

Non-deterministic

Shared Interconnect

High Latency
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Adaptable Memory Architecture

Al Engines

5X On-Chip Memory 10s of

TB/s

Memory
Bandwidth

Adaptable Memory Hierarchy

TB/s

Flexible Memory & Bandwidth Allocation Mem

BW

DDR BID] BID] DDR
Controller Controller Controller Controller

100GB/s
Mem

v | I I |

4266-LPDDR4



Adaptable Dataflow Architecture

Keep data moving

Customize communication pattern

Pipeline compute and transfers

Al Engines
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NoC-Enabled Spatial Compute

APPLICATION DOMAIN

Function Function Function Function
Function Function Function Function
E = G H

Modular Integration and Isolation
Relocatable, position-independent modules

NoC = “Always-On” Backbone

Enables dynamic linking

Dynamic Function Exchange (DFx) .
Enables dynamic loading |
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NoC-Enabled Spatial Compute

APPLICATION DOMAIN

Function | | Function | | Function Function
A B C D

Function Function Funcon ~ Funct foi
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Modular Integration and Isolation
Relocatable, position-independent modules

— Function - gyncion | \:E",‘;

NoC = “Always-On” Backbone

Enables dynamic linking

Platform
Management

Dynamic Function Exchange (DFx)
Enables dynamic loading
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NoC-Enabled Spatial Compute

APPLICATION DOMAIN

Function Function Function Function
A B C D
Function Function Function Function
= F G H

Modular Integration and Isolation
Relocatable, position-independent modules

— Function - gyncion | \

NoC = “Always-On” Backbone

Enables dynamic linking

Platform
Management

Dynamic Function Exchange (DFx)
Enables dynamic loading
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Vitis Unified Software Platform
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Free

Unified

Open



Community contribution

O P E N Standard APIs
Developer
Collaboration
Free tools



Open Source

R Available

Communities

Standard
Libraries
L& Open
Runtime
& System SW

Libraries

Today Future

Vitis Al Open Source

Compression Algorithms | Quantization Format | Pytorch & TF Plugins

Kubernetes & Docker Plugins

Vitis Libraries Integration with Upstream Projects
Video | Fintech | Al Models | Math | BLAS | OpenCV

Vitis Runtime OpenAMP Vitis Compiler Frontends

Open Source Linaro Foundation

Vitis Tools Free

. . Select Vivado modules as APT packages
Vivado Images in Clouds



