
AI and cloud computing 
developments towards 
integrating renewables

—

Bradley Eck, PhD
@bradleyjeck

IBM Research Europe - Dublin

13 September 2022



Graph Neural Networks

Deep learning method designed for inference on graph 
data.  

Neural networks applied directly to graphs for making 
predictions at nodes, edges, or globally. 
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Source: Sanchez-Lengeling, et al., "A Gentle Introduction to Graph Neural Networks", Distill, 2021.



GNNs for Electricity Distribution Systems
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Source:  Francesco Fusco et al. Knowledge- and Data-driven Services for 
Energy Systems using Graph Neural Networks. IEEE Big Data 2020.



GNN – Modeling & Deployment

Modeling

Nodes:   Voltage by phase + features (incl  24, 36, 48 hr
lags), temperature, solar irradiance  

Edges: message passing between (encoded) state 
vector at neighboring nodes

Endcoding, decoding and message passing 
implemented as feed forward neural networks. 
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Deployment

Electricity authority of Cyprus

28 Prosumers 

25 feeder heads

15 Substations



GNN – Results
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Source:  Francesco Fusco et al. Knowledge- and Data-driven Services for 
Energy Systems using Graph Neural Networks. IEEE Big Data 2020.



GNN – Results
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Source:  Francesco Fusco et al. Knowledge- and Data-driven Services for 
Energy Systems using Graph Neural Networks. IEEE Big Data 2020.



Serverless Computing

Cloud-native development model to build and run 
applications without managing servers.

Cloud provider handles the routine work of 
provisioning, maintaining, and scaling the server 
infrastructure. 

Developers package code in containers for 
deployment.

Serverless apps automatically scale up and down.

When a serverless function is sitting idle, it doesn’t cost 
anything.
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Serverless Computing
For time series forecasting  

The system solves the problem of creating and tracking 
1000s of value-added time series forecasts.

A value-added forecast combines information from 
internal and/or external sources.
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• Entity

• where the observations take place

• examples: company, business unit, 
store location, substation, etc

• Signal

• What the time series describes

• examples: revenue, demand, power, etc

Business Context of Forecasts
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Source:  B Eck et al. Scalable Deployment of AI Time-series Models for IoT. AI for Internet of Things 
(AI4IoT) Workshop at 28th International Joint Conference on Artificial Intelligence, August 10-16 2019, 
Macao, China.



Serverless – Some forecasting Scalability experiments
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Parallel 
Jobs

# Jobs / 
hour

Avg. Job Duration 
[s]

10 5,600 6.4
50 18,900 9.5

100 22,300 16.1
150 26,900 20.1
175 27,600 22.8
200 26,700 27.0

System Task CPUs RAM
Forecast Model
(GAM: wx + lags +calendar)

2 2 GB

Time series DB 1 4 GB
Graph DB 1 0.5 GB

Scaling of  Forecast Model TaskForecasting system specs

Source:  B Eck et al. Scalable Deployment of AI Time-series Models for IoT. AI for Internet of Things 
(AI4IoT) Workshop at 28th International Joint Conference on Artificial Intelligence, August 10-16 2019, 
Macao, China.



Integrating Renewables 
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Source: Neupane et al. (2022) GOFLEX: extracting, aggregating and trading flexibility based on FlexOffers for 500+ prosumers in 3 European cities. e-
Energy '22: Proceedings of the Thirteenth ACM International Conference on Future Energy Systems June 2022 Pages 361–373 
https://doi.org/10.1145/3538637.3538865 



Current Directions

AI model monitoring for distribution shift and 
performance changes

• Supply Chain forecasts

• IoT driven forecasts

• Image Classification for manufacturing

Knowledge graphs for scaling and automating AI over 
1000s of physical assets



Acknowledgments & References

GNNs

Sanchez-Lengeling, et al., "A Gentle Introduction to Graph 
Neural Networks", Distill, 2021

Francesco Fusco, Bradley Eck, Robert Gormally, Mark Purcell, 
and Seshu Tirupathi (2020) Knowledge- and Data-driven Services 
for Energy Systems using Graph Neural Networks. IEEE Big Data 
2020

Serverless

B Eck, F Fusco, R Gormally, M Purcell, S Tirupathi (2019) Scalable 
Deployment of AI Time-series Models for IoT. AI for Internet of 
Things (AI4IoT) Workshop at 28th International Joint Conference 
on Artificial Intelligence, August 10-16 2019, Macao, China.

GOFLEX

Bijay Neupane, Laurynas Siksnys, Torben Bach Pedersen, Rikke
Hagensby, Muhammad Aftab, Bradley Eck, Francesco Fusco, 
Robert Gormally, Mark Purcell, Seshu Tirupathi, Gregor Cerne, 
Saso Brus, Ioannis Papageorgiou, Gerhard Meindl, and Pierre 
Roduit. 2022. GOFLEX: extracting, aggregating and trading 
flexibility based on FlexOffers for 500+ prosumers in 3 European 
cities [operational systems paper]. In Proceedings of the 
Thirteenth ACM International Conference on Future Energy 
Systems (e-Energy '22). Association for Computing Machinery, 
New York, NY, USA, 361–373. 
https://doi.org/10.1145/3538637.3538865

This research has received funding from the European Research 
Council under the European Unions Horizon 2020 research and 
innovation programme (grant agreement no. 731232

15



IBM Research Europe – Dublin
Open to Collaboration

• Horizon Europe research projects 

• Irish research and innovation projects 

• Research internships for 2023 are open 

16



17


	AI and cloud computing �developments towards �integrating renewables��—��Bradley Eck, PhD�@bradleyjeck��IBM Research Europe - Dublin��13 September 2022� ���������
	Graph Neural Networks
	GNNs for Electricity Distribution Systems
	GNN – Modeling & Deployment
	GNN – Results
	GNN – Results
	Serverless Computing
	Serverless Computing�For time series forecasting  
	Slide Number 9
	Slide Number 10
	Serverless – Some forecasting Scalability experiments
	Integrating Renewables 
	Slide Number 14
	Acknowledgments & References
	IBM Research Europe – Dublin�Open to Collaboration
	Slide Number 17

