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DataCloud Scope
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Big Data pipelines are composite pipelines for processing data with non-trivial 
properties and characteristics, commonly referred to as the Vs of Big Data.

Retrieve sensor data

Reformat data

Split data in chunks

Enrich split data

Perform ML training

Example: 1TB database 
with sensor measurements



DataCloud Concept
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D. Roman et al., Big Data Pipelines on the 
Computing Continuum: Tapping the Dark Data,
Computer, 2022, to appear.



Example eHealth scenario: remote monitoring 
of elderly patients

• Existing application is not designed as a data pipeline:
• Difficult to scale individual steps/pipelines of the data processing
• Cannot easily be replicated for new patients/devices (need to build application 

version for each new type of sensor)
• Difficult to find the optimal resource allocation for data processing steps

Medical doctor
Elderly patient

Automatic data analysis w.r.t.
patient care plan

Devices installed at patient 
home

Perform measurement Send notifications to 
care physician

Publish data to 
Tellu service

Send notification to 
patient device



Use of DataCloud tools in the eHealth scenario
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2
Visually design/edit 

pipeline using 
DEF-PIPE

4
Provision resource for pipeline 

steps to be executed using
R-MARKET

Task #1: Designing a data pipeline
• Configured pipeline description
• Validated pipeline
• Loosely-coupled steps and step-level scalability 
• Containerization and programming language 

independence

• Display information about resources
• Add a new resource using SDK and 

wallet

• Edit steps of designed pipeline
• Add pipeline-specific parameters to 

steps
• Show DSL representation of pipeline

• Execute simulation of data pipeline
• Display information about runs

1
Visually discover pipeline 

from logs using 
DIS-PIPE

Application execution logs

• Import logs and manage complexity
• Display graph-based representation
• Generate DSL for discovered pipeline

• Schedule resources according to 
defined requirements

• Generate deployment-ready schedule

• Display available resources and 
providers

• Perform deployment of pipeline steps  
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Pipeline execution

• Sensor data 
simulation

• Notifications

Task #2: Distributed deployment of the 
data pipeline 
• Provisioning a set of heterogenous 

Edge/Cloud resources
• Automated scheduling and deployment
• Runtime execution and monitoring of the 

pipeline

3
Simulate executions of 

pipeline using 
SIM-PIPE

6
5

Schedule execution of 
pipeline using

ADA-PIPE

6
Deployment of pipeline on 

Cloud/Edge using 
DEP-PIPE

Task#1 
Completed

Task #2 
Completed

Partial pipeline 
model

Configured 
pipeline model

Configured 
pipeline model 
and run stats

Provisioned 
resources

Deployment 
schedule
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DataCloud Tool Interaction Workflow



• DataCloud repository overview
o https://github.com/DataCloud-project
o DataCloud tool repositories

§ Documentation
§ License information
§ Source code

• DataCloud Toolbox overview
o https://datacloud-project.github.io/toolbox
o Section for each DataCloud tool

§ Main tool and components
§ Link to GitHub repositories
§ License icon

DataCloud Toolbox
on GitHub
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https://github.com/DataCloud-project
https://datacloud-project.github.io/toolbox/


• Thorough state of the art review
• Detailed requirements specification for the toolbox and business cases, incl 

specific pipelines
• Architecture specification
• Software for all toolbox components
• Future work

• Full implementation of tools integration using APIs
• DataCloud toolbox as-a-Service

• Integrated user-based access to toolkit assets; Security, authentication, authorization; Improved user 
experience for the common UI

• Continuous maintenance and updates to tools as they become more mature
• Application in project business cases

Summary first year of the project and outlook
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