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Project Overview: Heterogeneity and convergence 
for Cloud, Big Data and HPC

ICT11 - H2020 

19 Partners

€M14 Budget

3 years, termination Dec. 2021

Innovation Action: Focus on Innovation 

and Industry



 

Heterogeneous Platform



Heterogeneous SW Platform



Agriculture optimization Change Detection 
at European Scale

Maritime Surveillance

CybeleTech Thales AleniaSpace SpaceHellas

Evolve Use Cases: Satellite



Vehicle Predictive Maintenance

AI for automotive Service

Mobility Service

AVL

Koola 

BMW

Evolve Use Cases: mobility

Tiemme / MeMex Monitored and Improved 
Service Planning

Driver ObservationVirtual Vehicle



Evolve Proof-of-Concept

Concept of the Proof-of-Concept (PoCs)

• Use cases are almost co-designed: engineering work both on Application 
and the platform

• PoCs are application external from the project, either from partners or 
external organizations

• PoCs are customers of the platform

○ Test and Try

○ Qualify the User Experience

○ Assess the Porting Effort





Application heterogeneity
An HPC app?An HPC app?



Application heterogeneity

Custom Evolve Interpreter

• Simplified generation of multi-stage 
workflows for Argo engine

• Support for control state of the K8s cluster

• Manage container images in docker 
repository

• Manage data files via Python or shell 
interpreter



 EVOLVE Result: Accelerators accelerate!

Speed-up

● Some application get x100 speed-up

Performance boost to big data components

• >3x due to better storage + networking capabilities to data IO critical stages

• >10x due to the availability of parallel multi-core processing to 
compute-heavy tasks

Productivity boost to HPC+Big Data hybrid pipelines

• 10x-30x fewer lines of code through the use of the Big Data ecosystem 
(Spark, Tensorflow etc)

• More than 10x fewer lines of code due to simpler workflow submission 
process (notebooks, argo worfklows, Kubernetes as opposed to SLURM 
scripts, manual SSH-based setups etc)



 EVOLVE: 12 innovations produced



Innovations for real!

Open source project 
datashim.io hosted by the 

Linux Foundation

Reduced S3 traffic by 
60% on Satellite 

Images

Check Climate.gov 
climate awarness 

website from US Gov.

Check Azure Market Place



 EVOLVE Scientific Output

● 36 conference / Journal papers
○ including Usenix and IEEE/ACM journals

● Book chapters

● 2 White papers

● 3 Cookbooks

 EVOLVE Community Contribution

● +100,000 LoC on GitHub



Challenges to Address

Harnessing Heterogeneous Hardware

● GPU, CPU, FPGA, multi-tiered Storage

Software Stack to conceal / Leverage Heterogeneity

● How to improve orchestration between two components, how to debug 
a workflow. 

Demonstrating and Field Experience

● Pilot Application: Co-Design

● Proof-of-Concept: External applications injected into the platform




