


Outline

▪ Motivation: scientific workflows in clouds

▪ Experiments with HyperFlow

▪ Scheduling challenges

▪ Experiments with SDBWS algorithm

▪ Results on AWS Lambda

▪ Conclusions

2





Motivation: Scientific Workflows

▪ Astronomy, Geophysics, Genomics, Early Warning 
Systems …

▪ Workflow = graph of tasks and dependencies, 
usually directed acyclic graph (DAG)

▪ Granularity of tasks
– Large tasks (hours, days)

– Small tasks (seconds, minutes)
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Infrastructure – from clusters to 
clouds

▪ Traditional HPC clusters in computing centers
– Job scheduling

systems

– Local storage

▪ Grids to Clouds
– Infrastructure as a service

– Globally distributed

– Virtual machines (VMs)

– On-demand

– Cost in $$ per time unit
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Workflow execution model in 
(traditional) clouds 

▪ Workflow engine manages the tasks 
and dependencies

▪ Queue is used to dispatch ready 
tasks to the workers

▪ Worker nodes are deployed in 
Virtual Machines in the cloud

▪ Cloud storage such as Amazon S3 is 
used for data exchange

▪ Examples
– Pegasus, Kepler, Triana, Pgrade, 

Askalon, …
– HyperFlow (AGH Krakow)
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Programming language ecosystem
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Lightweight workflow programming and execution 
environment developed at AGH

function getPathWayByGene(ins, outs, config, cb) {    
var geneId = ins.geneId.data[0],        

url = ...

http({"timeout": 10000, "url": url },     
function(error, response, body) {        
...
cb(null, outs);    

});
}

Simple wf description (JSON)
Advanced programming of wf activities (JavaScript) Running a workflow – simple command 

line client

hflowc run <workflow_dir>

<workflow_dir> contains:

• File workflow.json (wf graph)
• File workflow.cfg (wf config)
• Optionally: file functions.js

(advanced workflow activities)
• Input files
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