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ENVIRONMENTAL AWARENESS: Influence of the environment on the system, i.e.

M daylight vs. nocturnal, radiation level changes, etc.
” Sensors are needed to interact with the environment and capture conditions

variations.

USER-COMMANDED: System-User interaction, i.e. user preferences, etc.
Proper human-machine interfaces are needed to enable interaction and capture

commands.

SELF-AWARENESS: The internal status of the system varies while operating and
may lead to reconfiguration needs, i.e. chip temperature variation, low battery.
Status monitors are needed to capture the status of the system.
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Self-Adaptation in CERBERO H2020
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Adaptation fabrics in CERBERO H2020
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« HW Adaptation in CERBERO
* ARTICo3
* MDC-compliant CG adaptation



ARTICo® Architecture

SRAM-Based FPGA

| Control Bus (AXI4-Lite)

i uP RE DRM Sched

Se—— IR

RAM |BH|

E
3 | Registers I
¢ ] Accelerator
éﬁ Shuffler . Local Logic
K c Memory
) o
2 =
] 8
< c
5[ 12 2| |5 <! [Elin
:m|S 5| |8 5|8
|3. = (¢} bt
° £ > |o
‘g o W .-
af || = oo o
Flash [
Performance Fault -
Monitor Monitor

: A,




ARTICo® Architecture

SRAM-Based FPGA

RAM

Data Bus (DMA-Enabled, AXI4-F ull)

Flash

Control Bus (AXI4-Lite)

RE

Sched

Shuffler [ |
c
o
=
o
c
Soll. £
So||5E]||o
s ES||>°2]|s
o W .-
(14 £
Performance Fault
Monitor Monitor

| Registers I
. Accelerator
Local Logic
Memory
e o o

ARTICo? Design Flow

C/C++/HDL
Kernels

v

|

HDL
Wrapper

1_.

Wrapper
Automation

v

ARTICo3
Accelerators

v

A,



ARTICo® Architecture

SRAM-Based FPGA

RAM

Data Bus (DMA-Enabled, AXI4-F ull)

Flash

Control Bus (AXI4-Lite)

RE

Sched

ARTICo? Design Flow

C/C++/HDL
Kernels

v

Shuffler

Reduction
Engine
Voter
Unit

Interconnection

Performance
Monitor

Fault
Monitor

| Registers I
. Accelerator
Local Logic
Memory
e o o

|

HDL
Wrapper

1_.

Wrapper

Automation

v

ARTICo?

Accelerators

v

A,



ARTICo® Architecture
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ARTICo® Architecture
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ARTICo® Architecture
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MDC tool: Dataflow to HW Mapping
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MDC tool: Dataflow to HW Mapping
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MDC Tool: Coprocessor Generator
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MDC Tool: Coprocessor Generator
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CG Reconfiguration: Runtime KPI Trade-Offs
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DPR & CG-VRC

DPR - Dynamic and Partial Reconfiguration [] N
-

* Lower reconfiguration speeds ...

» Better operation speed (no mux/less logic)
» Better Resource Utilization (no dark logic)
* Higher Flexibility and Scalability

* Technology dependent (FPGA)

CG-VRC =2 Coarse Grain - Virtual Reconfigurable Circuits
* High reconfiguration speed _ —
* Lower operation speed (mux and size) — ::
* Higher Area Overhead — . __—EI: —
* Technology independent (ASIC or FPGA) E:




DPR + CG-VRC: ARTICo3 + MDC
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DPR + CG-VRC: ARTICo3 + MDC
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DPR + CG-VRC: ARTICo3 + MDC
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DPR + CG-VRC: ARTICo3 + MDC
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DPR + CG-VRC: ARTICo3 + MDC
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* Mixed-Grain Adaptivity
* ARTICo3 + MDC integration



ARTICo3 + MDC: Kernels Adaptation
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ARTICo3 + MDC: Kernels Adaptation
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ARTICo3 + MDC: Kernels Adaptation
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ARTICo3 + MDC: Kernels Adaptation
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ARTICo3 + MDC: Integration
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ARTICo® + MDC: Mixed-Grain

ARTICo3
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* Next-steps
* Monitoring
e Adaptivity Support



Self-Adaptation in CERBERO H2020: Monitors
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Mixed-Grain Adaptivity
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Mixed-Grain Self-Adaptivity
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Adaptivity Support: CERBERO Framework
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Adaptivity Support @ Design-Time
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Adaptivity Support @ Run-Time
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HW Adaptation Loop: CERBERO Tools
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HW Adaptation Loop: CERBERO Tools
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HW Adaptation Loop: CERBERO Tools
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HW Adaptation Loop: CERBERO Tools
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HW Adaptation Loop: CERBERO Tools
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