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Data Management Research
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Data Management Research

- Scalability 

(Spitfire)

- Privacy (TVM)

- Decay 

(SPATE)

- Sustainability

(EP, GP) 

GreenCap)

- Storage

(Triabase)

- AI & LLMs

(ChatUCY)

- Localization 

(Anyplace)

- Hoarding      

(Grap)

Cloud ContinuumThings
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Data Management Research

2012

Sensor Data Management
(MINT, KSpot, MicroPulse, ETC,

MHS, SenseSwarm, FlashSort)

Indoor Data Management 
(Airplace, Anyplace, TVM, Preloc/GRAP, ACCES, FMS, A4IoT, Surface, MDF, SMAS)

Smartphone / Crowd Data Management 
(Smartlab, Smarttrace, Spitfire, Rayzit,

SmartP2P, CLODA)

Sustainable DM

(IMCF, EP, GP, GREENCAP)

2015 2018 2021 20232009

Telco/Blockchain Data Management

(SPATE, TBD-DP, Triastore, Triabase)

Route Planning & COVID-19 

(EPUI, Healthdist, ASTRO)@PITT

2025

LLM/AI DM
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(Green) Smart Homes

Self-consumption

Import / 

Export

HEMS
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73%49%12%

Renewable Self-Consumption is the act of using self-

produced renewable energy at the time it is 

available. 

Self-Consumption Example

[J28] "Green Planning Systems for Self-Consumption of Renewable Energy", Soteris Constantinou, Andreas Konstantinidis and 

Demetrios Zeinalipour-Yazti IEEE Internet Computing (IC '22), IEEE Computer Society, Volume , Pages: 7 pages, Los Alamitos, CA, 
USA, 2022.

☺

https://www.cs.ucy.ac.cy/~dzeina/papers/ic22-green.pdf
https://www.cs.ucy.ac.cy/~dzeina/papers/ic22-green.pdf
https://www.cs.ucy.ac.cy/~dzeina/papers/ic22-green.pdf
http://www.computer.org/portal/web/computingnow/internetcomputing
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Expanding Renewables is Good for the Planet

https://www.arcgis.com/apps/dashboards/134fdd8988d44ade8dd33b5c1c26ca65

https://tsoc.org.cy/information/res-curtailments-annual/

• Fossil Energy: 

1478 MW 

• Renewables Energy: Installed + Approved Power

https://www.arcgis.com/apps/dashboards/134fdd8988d44ade8dd33b5c1c26ca65
https://tsoc.org.cy/information/res-curtailments-annual/
https://tsoc.org.cy/information/res-curtailments-annual/
https://tsoc.org.cy/information/res-curtailments-annual/
https://tsoc.org.cy/information/res-curtailments-annual/
https://tsoc.org.cy/information/res-curtailments-annual/
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What’s Next without Self-Consumption?

• Cyprus Transmission System Operator (TSOC) necessary to 

curtail renewables from destabilizing the energy grid

– Cyprus curtailed 29% (2024) and this is predicted to reach 45% (2025)

https://tsoc.org.cy/information/res-curtailments-annual/. & Alpha News 

https://tsoc.org.cy/information/res-curtailments-annual/
https://tsoc.org.cy/information/res-curtailments-annual/
https://tsoc.org.cy/information/res-curtailments-annual/
https://tsoc.org.cy/information/res-curtailments-annual/
https://tsoc.org.cy/information/res-curtailments-annual/
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Bounds for Self-Consumption

• Why not store in Stationary Batteries ?

– Energy Storage leads to ~17% losses 

• AC/DC conversion and heat dissipation

– Expensive / pollute the environment

– Preferable to self-consume energy

=> Asks for intelligent control

• Bounds for Self-Consumption

0% => Grid Connection / No RES

~20% No Planning

~50% Battery System (Stationary, EV)

~70% Optimal Self-Consumption

~90% Optimal SC + Battery

100% => Green Island System 
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• Renewable Self-Consumption in Smart-Homes

– 37th IEEE International Conference on Data Engineering 

(ICDE’21) EnergyPlanner (EP)

– ACM Transactions on Internet of Things (TIOT’22) –

GreenPlanner (GP)

– IEEE Transactions on Sustainable Computing 

(TSUSC’24) - GreenCap

• Renewable Self-Consumption with Electric Vehicles

– 40th IEEE International Conference on Data Engineering 

(ICDE’24) - EcoCharge

– 25th IEEE International Conference on Mobile Data 

Management (MDM'24)

• AI/LLMs and Other Recent Research

Presentation Outline

https://mdm2024.github.io/
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Rule Automation Workflows (RAW)

• Smart-Homes allow the expression of Rule 

Automation Workflows (RAW)

• Span from simple predicate statements to 

procedural workflows capturing a smart 

actuation pipeline. 
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• Smart-Home:

• Family invested in PV with net metering

• Yearly energy budget ~ 9000 kWh

• Aims for greener lifestyle through adaptation:

• 1ο Celsius A/C = 7% energy conservation.

• Smart Lights: 20-40% energy conservation

• Occupancy Sensors: 20-60%

• Currently, relying on manual guess-work & 

manual planning

• Cumbersome and error-prone 

Case Scenario

How to intelligently utilize RAW pipelines to meet 

an annual energy consumption target? 
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• Smart-Dorms:

• SAVES project: inter-dormitory energy-saving competition 

• European Commission Intelligent Energy (IEE) programme

• Aimed to instill energy-saving habits

• Electricity savings target: ~ 8%

• UCY students: ~ 4,44% savings

Case Scenario

Unable to reach energy goals through 

smart monitors. Requires Intelligent Control!
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Smart-home Energy Planning Strategies

• No-Rule (NR) – no devices on

• Energy ☺, Comfort 

• If-This-Then-That 

(IFTTT)

• arbitrary rule executions 

• Energy , Comfort 

• Meta-Rule (MR)

• All comfort rules executed

• Energy , Comfort ☺

• EnergyPlanner (EP) [ICDE21]

• Hill Climbing (restart when no improve.)

• Energy , Comfort ☺

EP/GP
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The IoT Meta-Control Firewall (IMCF) – ICDE21

• Amortization Plan (AP) algorithm:

• Calculates the maximum energy 

budget constraint.

• Energy Plan (EP) algorithm:

• Executed in fixed time slots for 
generating an energy plan 

solution. 

• Input data:

• IoT data 

• Weather Forecast data

• Meta-Rule-Table (MRT):

• Vector of RAW rules 
• Energy Consumption Profile 

(ECP)

Acts like a network firewall that filters certain IoT comfort 

rule executions to meet the "long-term energy goal”.
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Amortization Plan Algorithm

Calculates the energy budget constraint → subject to a monthly 

residence Energy Consumption Profile

• Linear Amortization Formula (LAF)

• Balloon Linear Amortization Formula (BLAF)

• Algorithm from Finance (Loans) where a

user stores a balloon of energy for more 

energy demanding months

• ECP-based Amortization Formula (EAF)

Energy Consumption 

Profile (ECP)

π Balloon, {λ,λ’} Period

TE/t total energy/time 
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EnergyPlanner (EP) Algorithm

Random 

initialization process 

of rules to execute 

Generates the first solution s*

Meta-rules 2 and 

3 will be ignored

Meta-rules 1 and 

4 will be triggered

O
p
tim

iz
a

tio
n

Random Generator

k=2 vector components

New generated

solution s →compared

with the current best 

solution s* (energy 

goal is assessed) 

A solution s is 

considered better than 

prior solution s* if: 

(FE(s) <= Ep) && 
(FCE(s) < FCE(s*))

FE : Energy Plan

Ep : Energy Budget

FCE: Comfort Error 

Energy Planner: A “First-choice” Hill Climbing algorithm 

(i.e., probabilistic local search)

+ No learning data 

+ Efficient
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IMCF System Architecture

• APP: user interaction

• CMC: Cloud Meta-Controller (i.e., IMCF)

• configure/run custom rules from APP anywhere

• CC: Cloud Controller (i.e., OpenHub)

• Manually manage IoT remotely

• LC: Local Controller (i.e., RaspberryPI)

• Manage IoT locally with cron jobs – firewall NAT issues

anyplace.cs.ucy.ac.cy

https://anyplace.cs.ucy.ac.cy/
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Turning ON/OFF IoT devices:

• Binding Mode: exploits the rich ecosystem of bridges 

available on the openHAB to interact with local devices

• Extended mode: implements locally the custom instructions 

for enabling/disabling IoT devices in the smart space of a user

IMCF System Architecture
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• Users define rules and have IMCF actuate devides to meet 

long-term energy goals

• Shall be shown more extensively later as part of the 

successor system Greencap

IMCF Prototype System

https://imcf.cs.ucy.ac.cy/

https://imcf.cs.ucy.ac.cy/
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• Introduction to Climate Change and Sustainable Computing: 
– Mitigation, Adaptation, Finance and the Renewable Self-Consumption 

Problem

– IEEE Internet Computing 2022

• Renewable Self-Consumption in Smart-Homes

– 37th IEEE International Conference on Data Engineering (ICDE’21) 

EnergyPlanner (EP)

– ACM Transactions on Internet of Things (TIOT’22) –

GreenPlanner (GP)

– IEEE Transactions on Sustainable Computing (TSUSC’24) -

GreenCap

• Renewable Self-Consumption with Electric Vehicles
– 40th IEEE International Conference on Data Engineering (ICDE’24) - EcoCharge

– 25th IEEE International Conference on Mobile Data Management (MDM'24)

• Conclusions and Future work

Presentation Outline

https://mdm2024.github.io/
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• The EnergyPlanner (EP) is an algorithm for meeting “long-

term” energy goals (kWh), not Emission goals (CO2).

• In ACM TIOT 2022, we expand the logic on EP into a more 

complex scenario including CO2 goals.

– Requires Weather Forecasts and more complex minute Planning

– We devise GreenPlanner (GP) using Simulated Annealing that 

allows making even wrong decisions with some probability. 

• Hill Climbing (EP) is faster, but Simulated Annealing is better at locating the 

global optimum.

• GreenPlanner (GP) [TIOT22]

• Simulated Annealing (carry out even wrong moves if random r < 

α.eΔT )

• α user threshold

• ΔΤ=Το-Τ, time elapsed from start
• Soteris Constantinou, Andreas Konstantinidis, Demetrios Zeinalipour-Yazti, and Panos K. 

Chrysanthis. “Green Planning of IoT Home Automation Workflows in Smart Buildings”, ACM 
Transactions on Internet of Things (TIOT’22), vol. 3, no. 4, pp. 1–30, DOI: 10.1145/3549549, 2022

GreenPlanner
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Green Dorms Scenario and GP

• Inspired by the SAVES project 

we constructed a green dorms 

scenario (also apt, hotel)

• Ten hall blocks, sports center, laundry stations, library, 

parking lot, restaurant and the accommodation service office 

• Soteris Constantinou, Andreas Konstantinidis, Demetrios Zeinalipour-Yazti, and Panos K. Chrysanthis. “Green 

Planning of IoT Home Automation Workflows in Smart Buildings”, ACM Transactions on Internet of Things 

(TIOT’22), vol. 3, no. 4, pp. 1–30, DOI: 10.1145/3549549, 2022.

• The annual energy consumption target (kWh) limit 

was set to 500,000 kWh (~ 500 persons)

• Savings of CO2 equal to 53 return flights from London 

(GB) = Perth (Australia)

36% CO2 

reduction

3.2% 

comfort 

reductionFULL Preferences
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• Introduction to Climate Change and Sustainable Computing: 
– Mitigation, Adaptation, Finance and the Renewable Self-Consumption 

Problem

– IEEE Internet Computing 2022

• Renewable Self-Consumption in Smart-Homes

– 37th IEEE International Conference on Data Engineering (ICDE’21) 

EnergyPlanner (EP)

– ACM Transactions on Internet of Things (TIOT’22) – GreenPlanner

(GP)

– IEEE Transactions on Sustainable Computing 

(MDM’23/TSUSC’24) – GreenCap/GreenCap+

• Renewable Self-Consumption with Electric Vehicles
– 40th IEEE International Conference on Data Engineering (ICDE’24) - EcoCharge

– 25th IEEE International Conference on Mobile Data Management (MDM'24)

• Conclusions and Future work

Presentation Outline

https://mdm2024.github.io/


28Demetris Zeinalipour, SAIEnG Symposium, Frederick University, May 16, 2025

• With EnergyPlanner (EP) and GreenPlanner (GP) we can 

meet “long-term” energy/climate goals, but are single 

objective and won’t effectively find a fine-grain daily plan.

– Planning daily is complicated due to micro-weather variations + 

devices having variable consumption loads and goals.  

• Interested in satisfying duration while minimizing ON/OFF 

(i.e., find continuous time plans) => NP complete problem 

(bin packing). 

“Short-Term Planning Challenge

• S. Constantinou, C. Costa, A. Konstantinidis, P. Chrysanthis and D. Zeinalipour-Yazti, "A Sustainable Energy Management 

Framework for Smart Homes" in IEEE Transactions on Sustainable Computing, vol. , no. 01, pp. 1-12, 5555.
doi: 10.1109/TSUSC.2024.3396381, 2024
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Short-term Planning Algorithms

• S. Constantinou, C. Costa, A. Konstantinidis, P. Chrysanthis and D. Zeinalipour-Yazti, "A Sustainable Energy Management 

Framework for Smart Homes" in IEEE Transactions on Sustainable Computing, vol. , no. 01, pp. 1-12, 5555.
doi: 10.1109/TSUSC.2024.3396381, 2024

Optimize Comfort Only

Optimize Comfort + Emissions

Optimize Comfort + Emissions
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• GreenCap is our multi-objective Renewable Self-

Consumption planning algorithm (comfort, 

emissions) using a Genetic Algorithm 
– Solutions evolve based on natural selection, the process driving 

biological evolution (mutation, crossover, selection)

– Over successive generations, the population "evolves" 

toward an optimal solution.

• Greencap+ uses a Memetic Algorithm, i.e., an evolutionary 

algorithm that use local search heuristics to refine solutions. 

Greencap

crossover mutation

selection X X
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• Why is Continuous Good?

– Charger/EV Health: Capacitors are less 

strained by on/off operations

– More efficient: It circumvents expensive 

device startup costs (e.g., Inrush current 

drawn by battery cooling system). 

GreenCap: Comfort Optimization Heuristic

☺
ON (Solar Excess) OFF ON (Solar Excess)

• Preferrable to Charge in Contiguous Blocks:

GreenCap (MDM23) incorporates a local search heuristic in its 

memetic algorithm to filter solutions based on Number of Blocks.


OFF OFF OFF OFF OFF OFF OFF OFF OFFON (Solar 

Excess)
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GreenCap+: Energy Optimization Heuristic

• In many countries it is preferable to consume import 

energy from the grid during certain periods (i.e., off-peak" 

/ "time-of-use” tariffs or external tariff signal (ripple))

• Examples: 

– off-peak" or "time-of-use” tariffs (ChatGPT): 
• United Kingdom: Economy 7 &10 tariffs provide lower rates during night hours.

• Germany: Time-of-use tariffs are available, especially for homes with storage 

heaters or heat pumps.

• France: Heures Creuses offers discounted rates during designated night hours.

• Spain: Tarifa con discriminación horaria has reduced prices during off-peak times.

• Italy: Time-of-use tariffs offer lower prices at night and on weekends. 

– EV Vehicle-to-Grid (V2G): cars offloading to the grid through 

Chademo/CCS clean energy acquired during a sunny day. (e.g., 

OVO energy / UK, MobilityHouse / Germany)

GreenCap+ (TSUSC24) incorporates a local search heuristic in its 

memetic algorithm to filter solutions based on Peak/Non-Peak periods.
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GreenCap+ Prototype System

"An IoT Data System for Solar Self-Consumption", Soteris Constantinou, Nicolas Polycarpou, 

Constantinos Costa, Andreas Konstantinidis, Panos K. Chrysanthis, Demetrios Zeinalipour-Yazti "The 24th 
IEEE International Conference on Mobile Data Management" (MDM '23), IEEE Press, Pages: 65-72, July 
3 - July 6, 2023, Singapore, 2023.

https://youtu.be/ulEDPoBvSdI

https://www.cs.ucy.ac.cy/~dzeina/papers/mdm23-greencap.pdf
https://www.cs.ucy.ac.cy/~dzeina/papers/mdm23-greencap.pdf
https://www.cs.ucy.ac.cy/~dzeina/papers/mdm23-greencap.pdf
https://mdmconferences.org/mdm2023/
https://youtu.be/ulEDPoBvSdI
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CO2 Evaluation
• GreenCap+ can reduce CO2 emissions up to ≈ 40% (in 

countries with dirty energy mix)!

– Standard: comfort only

☺ Comfort,  Emissions, ☺ Speed 

– Random: randomly shifts loads around within a day. 

 Comfort,  Emissions, ☺ Speed 

– GreenCap+: Our Memetic Algorithm + 2 Local Heuristics

☺ Comfort (>95%), ☺ Emissions (~40%), ☺ Speed (<1min)

– Brute-force: Comfort + Emissions

☺ Comfort 100%, ☺ Emissions,  Speed

Datasets: Energy 
Production, Peak 

Demand, Home 

Power Demand
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• Introduction to Climate Change and Sustainable Computing: 
– Mitigation, Adaptation, Finance and the Renewable Self-Consumption 

Problem

– IEEE Internet Computing 2022

• Renewable Self-Consumption in Smart-Homes

– 37th IEEE International Conference on Data Engineering (ICDE’21) 

EnergyPlanner (EP)

– ACM Transactions on Internet of Things (TIOT’22) – GreenPlanner

(GP)

– IEEE Transactions on Sustainable Computing (TSUSC’24) -

GreenCap

• Renewable Self-Consumption with Electric Vehicles
– 40th IEEE International Conference on Data Engineering (ICDE’24) - EcoCharge

– 25th IEEE International Conference on Mobile Data Management (MDM'24)

• Conclusions and Future work

Presentation Outline

https://mdm2024.github.io/
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• Energy Hoarding recharge EVs during idle times:

even when battery is not substantially depleted

to ensure EV will be sufficiently charged when needed.

• not for travelling long distance, rather daily top-ups.

• Energy hoarding with NON-renewable energy is negating 

environmental benefits

• Current apps focus on allowing users know where to 

recharge but do not list the environmental impact of the 

charging process 

Motivation - Electric Vehicle Charging 

• Soteris Constantinou, Constantinos Costa, Andreas Konstantinidis, Mohamed F. Mokbel, and Demetrios 

Zeinalipour-Yazti. “A Framework for Continuous kNN Ranking of EV Chargers with Estimated 
Components”, in 40th IEEE International Conference on Data Engineering (ICDE’24), IEEE Computer 
Society, pp. 13 pages, 2024.

• Soteris Constantinou, Dimitris Papazachariou, Constantinos Costa, Andreas Konstantinidis, Mohamed 

F. Mokbel, and Demetrios Zeinalipour-Yazti. “EcoCharge: Sustainable EV Charging utilizing CkNN-EC 
Queries”, in 25th IEEE International Conference on Mobile Data Management (MDM’24), 2024.



37Demetris Zeinalipour, SAIEnG Symposium, Frederick University, May 16, 2025

EV charging during idle times:

• Electric taxis (e.g., Lyft, Uber, Bolt) during idle 

periods are waiting to be called or booked online

• Parents waiting in their idle EVs while their children 

attend after-school activities

• EV user going for groceries or clothing shopping 

• EV users are engaged in activities that require 

idle time, such as attending meetings, events, or 

conferences

Solar Hoarding Case Scenaria
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EcoCharge Overview

1        2        3        4         5        6        7        8        9       10      11      12                    

Estimated Components    
(low to high)

Sustainable Charging

Derouting

Availability

5

b3

b1

b5

b6

b2

b4

p1
p2

p3

p4

p5

p6

EcoCharge implements a Renewable Hoarding 

algorithm that allows drivers (e.g., locally on the edge 

with Carplay or Android Auto) to find the closest 

chargers with renewable excess (energy that could 

neither be used otherwise nor stored)
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• Derouting Cost (D): The path distance needed 

from a starting point to target charger in terms of 

CO2 emissions. Estimated traffic is considered

– Google/Waze Traffic Prediction

• Sustainable Charging Level (L): The available 

green power of a charger at a given time and 

location, considering the charging rate and weather 

conditions 

– OpenWeather / Windfinder Prediction (or EU 
PVGIS)

• Availability (A): Each EV charger’s availability is 

estimated using some third-party service, enabling 

the determination of real-time accessibility on a 

given time

– Google Maps POI Busy timetables Prediction

Estimated Components (ECs)
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• Microgrids for Clean EV 

Charging will emerge in the 

future yielding more 

transparent means as to 

where the energy for EV 

charging comes from.

Clean Charging Alternatives

https://energybyentech.com/

• Neighborhood Chargers:

– Co-Charger or Octopus

– Rent out Home Chargers, Finding 

Chargers in the Neighborhood, 

etc. 

– More prospects for clean surplus 

loads
https://octopusev.com/charging/community-charging
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EcoCharge Demo

https://micro-grid.online (VPN only)

• Future Plans to link it with evcc.io: an energy management system 

with a focus on electromobility.

https://micro-grid.online/
https://micro-grid.online/
https://micro-grid.online/
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ChatUCY: LLM & Databases

• [C1] "LLM-MS: A Multi-Model LLM Search Engine", Konstantin Krasovitskiy, Stelios Christou and 

Demetrios Zeinalipour-Yazti (LLMVDB'25), IEEE Computer Society, Pages: 8 pages, Hong Kong SAR, 
China | May 19 – 23 2025, 2025.

https://chatucy.cs.ucy.ac.cy/new_chat

Challenges:

• MetaSearch

• Privacy

• Using LLMs to 

solve other 

problems

https://www.cs.ucy.ac.cy/~dzeina/papers/llmvdb25-llmmeta.pdf
https://www.cs.ucy.ac.cy/~dzeina/papers/llmvdb25-llmmeta.pdf
https://www.cs.ucy.ac.cy/~dzeina/papers/llmvdb25-llmmeta.pdf
https://www.cs.ucy.ac.cy/~dzeina/papers/llmvdb25-llmmeta.pdf
https://www.cs.ucy.ac.cy/~dzeina/papers/llmvdb25-llmmeta.pdf
https://ieee-icde.org/2025/
https://chatucy.cs.ucy.ac.cy/new_chat
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• https://dmai.cs.ucy.ac.cy/

International Summer School on AI & Databases

https://dmai.cs.ucy.ac.cy/
https://dmai.cs.ucy.ac.cy/
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Journal and magazine publications:

1. Soteris Constantinou, Constantinos Costa, Andreas Konstantinidis, Panos K. Chrysanthis, and Demetrios Zeinalipour-

Yazti. “A Sustainable Energy Management Framework for Smart Homes”, IEEE Transactions on Sustainable Computing 

(TSUSC’24), no. 01, pp. 1-12, DOI: 10.1109/TSUSC.2024.3396381, 2024.

2. Soteris Constantinou, Andreas Konstantinidis, and Demetrios ZeinalipourYazti. “Green Planning Systems for Self-

consumption of Renewable Energy”, IEEE Internet Computing (IC’23), vol. 27, no. 1, pp. 34–42, DOI: 

10.1109/MIC.2022.3164581, 2023. 

3. Soteris Constantinou, Andreas Konstantinidis, Demetrios Zeinalipour-Yazti, and Panos K. Chrysanthis. “Green Planning of 

IoT Home Automation Workflows in Smart Buildings”, ACM Transactions on Internet of Things (TIOT’22), vol. 3, no. 4, pp. 

1–30, DOI: 10.1145/3549549, 2022

Conference proceedings:

1. Soteris Constantinou, Dimitris Papazachariou, Constantinos Costa, Andreas Konstantinidis, Mohamed F. Mokbel, and 
Demetrios Zeinalipour-Yazti. “EcoCharge: Sustainable EV Charging utilizing CkNN-EC Queries”, in 25th IEEE International 

Conference on Mobile Data Management (MDM’24), 2024.

2. Soteris Constantinou, Constantinos Costa, Andreas Konstantinidis, Mohamed F. Mokbel, and Demetrios Zeinalipour-Yazti. 

“A Framework for Continuous kNN Ranking of EV Chargers with Estimated Components”, in 40th IEEE International 

Conference on Data Engineering (ICDE’24), IEEE Computer Society, pp. 13 pages, 2024.

3. Soteris Constantinou, Nicolas Polycarpou, Constantinos Costa, Andreas Konstantinidis, Panos K. Chrysanthis, and 
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The Paris Agreement
• The Paris Agreement within the United Nations 

Framework Convention on Climate 

Change (UNFCCC), dealing with greenhouse-gas-

emissions mitigation (reduction), adaptation, 

and finance, signed in New York City, on April 22, 2016.

Wikipedia

Targets: 

- CO2 neutral by 2050!

- Temperature increase below 2 Celsius 

(since pre-industrialized period 1880)

194
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CO2 by ΙCT Sector

• ICT contributes ~4% (streaming, cloud) of world 

CO2 emissions and this will increase to 8% by 

2025 (AI, blockchain)!
→ By 2040, that number 

could reach 14% 

percent—almost as 

much carbon as that 

emitted by air, land, and 

sea transport combined.

→https://spectrum.ieee.

org/green-software

55% use

45% 

manufacturing

https://www.dw.com/

https://spectrum.ieee.org/green-software
https://spectrum.ieee.org/green-software
https://spectrum.ieee.org/green-software
https://spectrum.ieee.org/green-software
https://spectrum.ieee.org/green-software
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Global Emissions RoadMap 2100

- Announced Pledges 

Scenario (APS):  announced 

ambitions and targets to 

achieve net zero emissions by 

2050.

- Stated Policies Scenario 

(STEPS): conservative APS, 

by not taking for granted that 

governments will reach all 

announced goals

- Net Zero Emissions by 2050 

Scenario (NZE): is a 

normative scenario that shows 

a pathway for the global energy 

sector to achieve net zero CO2 

emissions by 2050.
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• EU Emission Trading System ETS: tool to achieve CO2 

goals by Green Deal (‘20) on the "cap-and-trade" principle:
– 11,000 power stations and industrial plants across 30 countries (40% EUs 

emissions) have CO2 quotas

– Surplus can be traded => penalties for polluters.

– Cap per industry (aviation, fuel combustion, manufacturing). 

– EU ETS2 to cover Buildings/Transport.

– Datacenters currently not in scope of ETS (only as part of UK ETS 2021). 

EU Energy Efficiency Directive (EEED) 2023 (reporting, waste heat, 

Power usage effectiveness (PUE) guidelines) - http://tiny.cc/474nzz

• Carbon Tax* (by EU Central Bank):
– 2020: 25.15 Euros / ton

– 2024: 100 Euros / ton 

– 2030: 140 Euros / ton

EU Plans for Achieving NZE 

* https://www.ecb.europa.eu/press/economic-

bulletin/focus/2024/html/ecb.ebbox202401_04~92ad3c032a.en.html#:~:text=This%20assumption%20is%20based%20on,targets%20(IEA%2C%202022).

http://tiny.cc/474nzz
https://www.ecb.europa.eu/press/economic-bulletin/focus/2024/html/ecb.ebbox202401_04~92ad3c032a.en.html
https://www.ecb.europa.eu/press/economic-bulletin/focus/2024/html/ecb.ebbox202401_04~92ad3c032a.en.html
https://www.ecb.europa.eu/press/economic-bulletin/focus/2024/html/ecb.ebbox202401_04~92ad3c032a.en.html
https://www.ecb.europa.eu/press/economic-bulletin/focus/2024/html/ecb.ebbox202401_04~92ad3c032a.en.html
https://www.ecb.europa.eu/press/economic-bulletin/focus/2024/html/ecb.ebbox202401_04~92ad3c032a.en.html
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• CO2 pollution varies across the globe. 

• Needs to be taken into account when 

presenting research findings.

– Certain places already have optimal renewable 

conditions (Norway 98% hydro + storage dams), 

so presented ideas not appliable in these cases. 

Energy & Pollution across Countries

"A Sustainable Energy Management Framework for Smart Homes”, S. Constantinou, C. Costa, A. 

Konstantinidis, P. Chrysanthis and D. Zeinalipour-Yazti in IEEE Transactions on Sustainable 
Computing,  no. 01, pp. 1-12, 5555. doi: 10.1109/TSUSC.2024.3396381, 2024
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How much do ICE (Internal Combustion Engine) car and EV (Electric Vehicle) 

cars pollute the planet?

A) ICE Car Production: 5.6 tons CO2 - http://tiny.cc/963ezz

B) EV Car Production: 8.8 tons CO2 - http://tiny.cc/963ezz

C) ICE Car Usage (Emissions produced for 1 year): 4.6 tons CO2 produced -
http://tiny.cc/563ezz

D) EV Car Usage (1 year)

+ Gray EV (using dirty energy from fossil fuels): 1.7 tons CO2

+ Green EV (using clean energy from renewables): 0 tons CO2

10 year Analysis

==============

+ ICE Car: 5.6 (production) + 4.6 x 10 years (usage) = 51.6 tons CO2

+ Gray EV Car: 8.8 (production) + 1.7 x 10 years (usage) = 25.8 tons CO2

+ Green EV Car: 8.8 (production) + 0 x 10 years (usage) = 8.8 tons CO2

EV Production/Usage CO2
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• CkNN-EC: Continuous kNN with Estimated Components (i.e., 

Predictions). For each component we have lower and upper bounds.

• Filtering Phase: ensures that only the k most suitable chargers are 

considered in segments (~5KM)

• Refinement Phase: utilizes an intersection of the minimum and 

maximum interval values of Sustainability Score SC. (tight bound)

EcoCharge Algorithm

Older group work on (A)kNN queries:
• "Distributed In-Memory Processing of All k Nearest Neighbor Queries", Georgios Chatzimilioudis, Constantinos Costa, 

Demetrios Zeinalipour-Yazti, Wang-Chien Lee and Evaggelia Pitoura, IEEE Transactions on Knowledge and Data 
Engineering (TKDE'16), Vol. 28, Iss. 4, pp. 925-938, DOI: 10.1109/TKDE.2015.2503768, 2016.

• "Crowdsourcing Emergency Data in Non-Operational Cellular Networks", Georgios Chatzimilioudis, Constantinos Costa, 
Demetrios Zeinalipour-Yazti, Wang-Chien Lee, Information Systems (InfoSys'17), Elsevier Science Ltd., Vol. 64, pp. 292 - 302, 

Oxford, UK, DOI: 10.1016/j.is.2015.11.004, 2017.

https://www.cs.ucy.ac.cy/~dzeina/papers/tkde16-spitfire.pdf
https://www.cs.ucy.ac.cy/~dzeina/papers/tkde16-spitfire.pdf
https://www.cs.ucy.ac.cy/~dzeina/papers/tkde16-spitfire.pdf
http://www.computer.org/web/tkde
https://doi.org/10.1109/TKDE.2015.2503768
https://www.cs.ucy.ac.cy/~dzeina/papers/infosys16-proxplus.pdf
https://www.cs.ucy.ac.cy/~dzeina/papers/infosys16-proxplus.pdf
https://www.cs.ucy.ac.cy/~dzeina/papers/infosys16-proxplus.pdf
http://www.sciencedirect.com/science/article/pii/S0306437915002100
https://doi.org/10.1016/j.is.2015.11.004
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