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Overview 
• Enables the user to setup their own private scientific 

cloud 

• Offers IaaS, PaaS and SaaS for scientific community 

to work on problems of modelling and simulation  

•  Effectively utilize the idle computers and provides 

MPI or Hadoop clusters on demand to solve compute-

data intensive applications 

• Cloud can be set up in a single desktop  and designed 

in a modular fashion using a judicious mix of open 

source and in-house developed components 
– Nimbus cloud middleware, Xen hypervisor and SuMegha 

Portal   
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Overview… 
•  Storage as a service is provided by the in-house 

developed CloudVault solution integrated into the lab 

kit. 

• Supplemented with Software as a Service such as 

Seasonal Forecast Model (SFM), Next Generation 

Sequencing (NGS), etc 

• Provides a comprehensive environment for scientific 

computing and Useful academic institutions, to easily 

set up the Cloud Lab 
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Scientific Cloud 
Scientific Cloud is a model for on-demand access to a shared 

pool of HPC resources (ex: Servers, Storage, Networks, 

Applications) that can be easily provisioned as and when needed 

by the researchers/ scientists 

 

Benefits of Scientific Cloud 

• On demand access to HPC resources 

• Ease of access to the available infrastructure  

• Virtual ownership of resources to the users 

• Ease of deployment 

 

Scientific Cloud Offerings 

Infrastructure-as-a-Service (IaaS), Platform-as-a-Service (PaaS), 

Software-as-a-Service (SaaS), Storage-as-a-Service (StaaS) 
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   Related Work  

• Open Source cloud solutions : Nimbus, Xen 
Hypervisor, Stratus Lab, Cumulus, Open Cirrus 
and GridGain 

• Scientific cloud infrastructure facility - Objectives 
–  Easy to access the HPC resources for academic 

researchers & research communities 

–  On demand provisioning of challenging parallel 
environments by providing virtual clusters  

– Enablement of scientific applications in the areas of 
climate modelling and bioinformatics.   

 
3/25/2016 ISGC 2016 - SuMegha Cloud Lab kit   



SuMegha – Architecture  
• Cluster as an Infrastructure Service (IaaS) 

– Provisioning of  on demand HPC clusters 

– Map Reduce based Hadoop clusters to 

process large data sets  

– Support for MPI for tightly-coupled 

applications 

• Software as a Service (SaaS) 

– Job Submission Portal (C_JSP), Cloud 

Access Portals 

– Monitoring tools 

• Platform as a Service (PaaS) 

– Program development and Analysis Tools 

• Storage as a Service (StaaS) 

• Applications as  Service (AaaS) PSEs 

– PSE for Climate Modelling 

– PSE’s for Bio Informatics 
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SUPPORTED IMAGES 

 Virtual Machines 

CentOS (Small, Medium, Large) 

Job Submission Portal (JSP) 

 Virtual Clusters 

MPICH enabled clusters with JSP 

HADOOP  Clusters 

 PSE enabled images 

SFM 

 NGS Pipeline 

SuMegha Components 
COMPONENTS 

 Hypervisor 

 Xen 

 Cloud Middleware 

 Nimbus, Openstack Swift 

 Storage 

 Glusterfs 

 Portal 

 SuMegha Portal 

 Job Submission Portal 

 Storage Portal 

 PSE 

 PSE for SFM 

 PSE for NGS Pipeline 

• Packaged software for 
automated deployment of 
private cloud 

• Suitable for academic & research 
organizations to setup Cloud labs 
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Salient Features 

•  Automated deployment software for installation and 

configuration of private cloud 

• Golden images: Virtual machine images with centos can 
be provided to create virtual machines 

• Parallel programming environment 

• Hadoop data intensive applications 

• Creation of Virtual Machines/Clusters 

• CDAC in house developed tools 

• Problem solving environments for  SFM and NGS 
Scientific applications 
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Types of Virtual Machines 

Images sizes Description 

Small 1 vCPU & 1GB RAM 

Medium 2vCPU & 2GB RAM 

Large 4vCPU & 4GB RAM 
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Distribution & Installation 

•  SuMegha lab kit Stack consists of : 
– Hypervisor 

– Cloud Middleware 

– Cloud portal 

– Golden images with CentOS, OpenMP, MPI & 
HADOOP environments  

– Preloaded HPC applications  

– Manuals – Installation Manual and User Manual 
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Installation… 

Operating System CentOS Version > 6.2 

CPU One or more 64-bit x86 CPU(s), 1.5 GHz or above,  

2 GHz or faster multi-core CPU recommended 

RAM Minimum 4 GB  
Disk Space Minimum 60 GB; Minimum 2GB for /boot partition  

Network Internet Connectivity 

Operating System CentOS Version > 6.2 

RAM 4 GB 

Disk Space Minimum 100 GB 

Network Internet Connectivity 

Software Oracle JAVA 1.7, Python (2.6 – 3.0) 

Virtual Machine Manager Node 

Service Node 
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Scientific Cloud Service Offerings 

GUI 

IaaS 
PaaS 

SaaS 

Cloud Portal 
( Selects the Resource) 

Virtual Machine 
(OS, Time, Type) 

Virtual Cluster 
(No. of nodes, type, 

Time) 

Hadoop 
Cluster 

(No. of nodes,  
Time) 

MPI Cluster 
(No. of nodes, Time) 

Cloud Vault 
(StaaS) 

Web interface 
 

Small 

Medium 

Large 

 PSEs for 

Bioinformatics 
Climate Modelling 

Job Submission 
Portal 

SuMegha Cloud Services   
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SuMegha Cloud Stack SuMegha –Resource Creation 
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SuMegha Cloud Stack SuMegha –Image Repository 
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Challenges faced  

• Installation, Configuration, Launching web applications 

from the VM and usage of this private scientific cloud  

• Configuring of Network Bridge,; 

• Assigning the Dynamic IP   to access the local network  

• Configuring the DHCP server generating the new IPs. 

• Virtual cluster creation there is a need to assign a 

domain name for the Server node.  

• Enhancement of either disk space or shared file system 

and configuring the extra space was not simple 
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Conclusions 
  

• Many scientists predict that Cloud Computing may replace the traditional 
‘own and use’ paradigm of computing.  

• It presents the need for cloud lab kit, and its features, architecture and 
components.  
 

• Supports development and execution of very simple sequential 
applications, as well as complicated OpenMP/MPI/Hadoop applications.  
 

• This environment can accelerate the adoption of Cloud computing and 
easy-to-use platform for application development in the cloud. 

 
• Designed to support a wide variety of open source components and 

useful to achieve different objectives of the users. 
•   
• Future Work :  OpenStack as cloud middleware and more hypervisors 

including KVM   
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Contact Details 

 
 • Web site : www.sumegha.in 

• Email        sumeghacloudlabkit@cdac.in  
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Thank You! 
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