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éja fGlang\z What is a Strategic Research Agenda“

> 30 page document with executive summary

Overview / brief introduction of field (laymans version -
everyone can understand)

Comparison of different approaches

Strategic objectives / recommendations to drive common
research objectives

Roadmap and links to other appropriate roadmaps

Ultimately used by Brussels to aid what should / could be
funded in the future
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Ef%ﬁigé% ICT Global Energy Consumption
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Q This excludes TV, media, publishing, games, power switches,
domestic & industrial ICT devices

=>10% to 15% of electricity & ~ 5 % CO2 emissions
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Microprocessors & ICT Devices

without history
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Photonics (rack) ~ 40 pJ / bit

Photonics (long distance) ~ 1 pd / bit
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Power consumption HPC supercomputer, large HPC cloud storage

W1 km? Si
PV solar
farm

ENIAC valve computer

Domestic heating system
HSPA mobile wifi substation

Mobile phone network base station

High performance workstation, small server Small hydro scheme

_ Desktop computer
Laptop computer, thin client computer

Smartphone, Tablet, Laptop MPU, low-energy bulb
1 m? outdoor 50% efficient CPV

Domestic wifi router, mobile phone, LED bulb 1 m2 outdoor Si PV

MP3 player
Bluetooth transceiver

Miniature FM radio
10 cm? indoor PV

ibrational energy harvesteg'é50—1 00 Hz)

Hearing aid, CO, detector
7 mm? thermoelectric AT = 50

RFID tag

Electronic watch,

calculator
32 kHz quart

oscillator
standby

10 mm? thermoelectric — body heat

Sustainable energy generation



Software Energy Performance / Opportunities
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Digital Agenda for Europe:

Q By 2013, access to all for internet with 2 30 Mbps

Q By 2020, 50% of people with access to internet with =2 100 Mbps
Smart Growth:

Q Develop economic growth based on knowledge & innovation

Q Increase internet of things (ICT devices) to improve GDP
Whilst meeting climate change targets:

Q@ Reduce CO; emissions by 20% from 1990 levels !!!!!!
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Q@ High performance and low cost are major ICT drivers

Q Energy is only optimised when it prevents high performance
(scaling, multi-core, photonics at rack level, etc....)

or the cost is excessive (HPC)

The Vision of the ICT Energy Co-ordinated Action is to direct research
towards sustainable energy solutions for ICT devices and systems

Q@ How to produce energy sustainable ICT systems?

Q Can a heuristic approach produce larger savings than
individual energy improvements at each level of the stack?
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System Stacks: Autonomous Sensor

Application

Algorithms

Program

Compiler

OS

ISA

Functional Blocks

RTL (u architecture)

Synthesis

Gate

Information

Data

\_

Layout

How comparable is a supercomputer system stack?



The ICT System Stack

Comms Autonomous Sensor

Fibre Fibre Fibre Comms

Ethernet Ethernet
Ethernet Radio: WiFi, Radio: WiFi, External
Bluetooth, etc. Bluetooth, etc. Comms

Application Processing Program

level
Program Data compression

Compiler
Microcode L

Photonics / cables

Interconnect:
rack to rack
board to board
chip to chip
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Logic Logic Chip Level
Memory Interconnect Memory Devices
Storage Sensors
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Which part of the system stack do you belong to?

What are the fundamental limits for reducing energy consumption
in this level of the stack? (Are they known?)

What is the biggest challenge to reduce energy
consumption in ICT devices?

What is the most promising opportunity to reduce energy
consumption in ICT devices?

What strengths does Europe have to produce
sustainable ICT systems?

What weaknesses does Europe have to produce
sustainable ICT systems?
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Draft available — e-mail: Douglas.Paul@glasgow.ac.uk

Input Deadline: Friday 9t October 2015

Contact: Prof Douglas Paul

Douglas.Paul@glasgow.ac.uk
Tel:- +44 141 330 5219

http://luserweb.eng.gla.ac.uk/douglas.paul/index.html
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Q Which part of the system stack do you belong to?

Q@ What are the fundamental limits for reducing energy consumption
in this level of the stack? (Are they known?)

What is the biggest challenge to reduce energy
consumption in ICT devices?

What is the most promising opportunity to reduce energy
consumption in ICT devices?

What strengths does Europe have to produce
sustainable ICT systems?

Q@ What weaknesses does Europe have to produce
sustainable ICT systems?




