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Simplify « Opftimize
Heteruigereity

pursuing acommon objective with the H -HW&SW Alliance:
influence  and develop the heterogeneous market
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C Need to design more flexible software abstractions and improved
system architectures to fully exploit the benefits of heterogeneous
hardware.
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C Traditional programming approaches for parallel
algorithms, programming environments and tools at
best achieve a small fraction of the efficiency and
the potential performance that we should expect
from parallel computing in computing systems
which are:

- Highly diversified
. Operate in mixed environments
- Based on heterogeneous architectures.
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. Heterogeneity has emerging as one of the most
profound and challenging characteristics of these
parallel environments.

. Two levels are identified:

.- Macro level: networks of distributed computers (clouds,
Grids, clusters), composed by diverse node architectures
(single, multi -core), are interconnected with potentially
heterogeneous networks

- Micro level: deeper memory hierarchies (main, cache, disk
storage, tertiary storage) and various accelerator
architectures (fixed, programmable, e.g. GPUs, and
reconfigurable, e.g. FPGAS)

< CPUs DSPs Multi -Cores GPUs Arrays FPGAs >
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1. Multiple types of programmable core
- CPU(lightweight, heavyweight)
- GPU
- Others( accel erator s,

2. Software (0OS, mi
Interconnect asymmetry
4. Memory hierarchies
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Many diverse Applications

what 0 ¢
the best
path?
4

Heterogeneous
hardware

Keep this to the min

Aim for the max!

Define a Common

Architecture
Catalogue of Tools 888
and Technologies 08
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Working Group 1:
IDE/SDK
Working Group 2:
Middleware Quality of
Service,
Security,
Working Group 3: Real-Time
Runtime and Systems etc
Working Group 4.
Heterogeneous Hardware




Alliance

Themes under Investigation (/; ) e

- Applications

. Platforms

- Programming Models

- Programming 6 Tools Support

. Middleware

- Virtualisation

- Quality of Service

- Low Power/Energy Computing
- Predictability

. Security (including trust and privacy)
- Secure Updates

- Other: disruptive applications, disruptive technologies (e.g. edge
computing)

. Catalogue and tools
http ://heterogeneityalliance.eu/catalogue -layer



Catalogue and Tools

Applications: High Performance Computing, Big Data,
Cloud computing, Internet of Things, Embedded

systems, Real-Time systems, Automotive and avionics,

é

Middleware: Custom (Linux-based), OpenMP,
Specialised, e.g. AUTOSAR RunTimeEnvi r on me

!

Hardware: ManyCore CPU (as host system), GPGPU
(as host system), FPGA (as accelerator), SoC, e

y Heterogeneous Hardware & Software

Performance,
Energy
Efficiency,
Security,
Dependability,
Real-Time,
Cost,

é




Conclusion 7 =
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C Range of applications continue to grow

C Presented Alliance research approach from the
technical perspective

C Need for a reference architecture to support and
benefit from heterogeneous hardware

C Strong emphasis on:
Application life cycle
Key aspects: performance, energy efficiency, time -criticality,
dependability, data movement, security, cost -effectiveness
. Catalogue and tools to support of application
construction, deployment, and operation
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Thank you!




