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•  Magellan – project funded by DOE 
under the American Recovery and   
Reinvestment Act (ARRA) 

•  Collaboration between:  
–  National Energy Research Scientific 
Computing Center (NERSC) 
–  Argonne Leadership Computing Facility 
(ALCF)  

•  Magellan mission 
–  Determine the appropriate role for 
commercial and/or private cloud computing for 
DOE/SC midrange workloads 
–  Deploy a test bed compute and data 
cloud to serve the needs of mid-range 
scientific computing.  
–  Evaluate the effectiveness of this test 
bed for a wide spectrum of DOE/SC 
applications in comparison with other platform 
models. 

Magellan Project 
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720 nodes, 5760 cores in 9 Scalable Units (SUs)  61.9 Teraflops 
SU = IBM iDataplex rack with 640 Intel Nehalem cores  

SU SU SU SU SU 

Magellan Cloud  
Purpose-built for Science Applications 
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Typical Magellan Node Allocation 

Purpose Nodes Comments 

520 (Parallel) 
40 (Serial) 

Mix of node types and queues. 
Future: Dynamic provisioning and 
VMs 

40+40 (1GIGE) 
80 (10 GIGE) 

Can expand based on demand.  
Supports: VMs, block storage 

40 (SATA) 
- 40 (SSD) 

MapReduce.  Both configured with 
HDFS 

40 Testing provisioning, new cloud 
stacks 



 Selecting Eucalyptus 

•  Evaluation of available software stacks to support cloud 
computing. 

•  Eucalyptus - http://open.eucalyptus.com/ 
•  OpenStack - http://www.openstack.org/  
•  Nimbus  - http://www.nimbusproject.org/ 

•  Reasons behind Eucalyptus selection 
•  API-compatible with Amazon’s EC2 
•  supports nearly all the core features of EC2, including creating virtual 

instances, elastic block storage (EBS), S3, and elastic IP addresses. 
•  open-source, it is possible to make modifications and add hooks and 

callouts to gather data 
•  security groups 
•  user community with a forum/mailing list 
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Eucalyptus Architecture 
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Management through a web interface 

•  users 
•  images 
•  configuration 



Eucalyptus Communication Flow 
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Eucalyptus on Magellan@NERSC 
•  Started with Eucalyptus 1.6 

and  later upgraded to 2.0.1 
•  Configuration: 1 cloud, 1 

cc, 40- later expanded to 
80 nodes, Walrus, EBS. 

•  5 vm types 
•  Cluster, storage and Cloud 

controller all on one service 
node 

•  EBS aoe implementation 
tested, network interface 
could be specified but 
worked only with eth0. 

•  The management newtork 
over ib 

•  The VM – special network, 
1GB 

•  kvm, sl5 
•  images modified to include 

NERSC ssh and a key 

Cluster 
Controller 

Cloud 
Controller 

Storage 
 Controller 

GPFS 

80 -8 core ibm idataplex nodes 
each with 1TB drive 

N
C V

M 

Single service node 

GPFS 



•  10 GigE (Juniper switch, Mellanox ib/10GigE card) 
•  SL6 – kvm version capable of exposing full CPU (in our case 

Nehalem)  instruction set 
•  cache for node controllers on GPFS 
−  pre-caching images 
−  extra-caution needed while restarting node controllers – problems 

solved with common eucalyptus cache and user caches linked into 
individual directories. 
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Variations 



Build it and they will come – NOT! 
•  User engagement program 

received ~100 replies, ~50 users worked with Eucalyptus. 
•  computer science 
•  physics ( Solid State, High Energy Nuclear & Particle Physics ) 
•  biology 

•  Dedicated help for selected applications  
•  Engaged NERSC User Support 
•  Monitored mailing lists – critical mass of knowledgeable 

users needed for a list to succeed 
•  Web pages with help and FAQs harvested from the list  
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User Engagement 



Users could interact with the Magellan Eucalyptus from their own 
computers/laptops – they controlled access, no additional firewalls. 
We also provided client interface on a NERSC system – 
carver.nersc.gov 
•  ec2-api-tools – a set of tools to interact with Amazon EC2 
•  euca2ools – the Eucalyptus toolset 
•  s3-curl 
Help provided to set up the Hybridfox interface 
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Client Interface 



•  Previous experience working with (among others) Amazon 
EC2, Clemson University Cloud 

•  Home grown scripts to harness VMs and push the 
workload through 

•  NERSC  data transfer nodes and GPFS used to transfer 
data and park locally before transferring in/out of  VMs 

•  PDSF used to lift off an image for the VM 
• There was an attempt to use 
EBS but it turned out to be too 
cumbersome. 
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Support for STAR on Cloud@NERSC 



Following successful  run at 
NERSC the run was expanded 
to include ANL 

Jan Balewski, Jerome Lauret, Doug 
Olson,Matt Walker, Jeff Porter,(and 
others) Nimbus team, Argonne & 
NERSC Magellan staff. 
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STAR Run on Magellan 



ATLAS built a highly scalable compute cluster on the Eucalyptus Cloud 
provided by Magellan at NERSC.  Configuration similar to a normal ATLAS 
compute cluster:  

Panda is used as the primary 
 job distributer. 

Storage gateway is installed  
in the cluster to move data  
into/out of the cluster.  

Hadoop Filesystem is installed  
on the worker nodes so that  
each worker node also acts  
as a storage node.   

Tool called CloudCRV used to deploy the cluster 
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ATLAS CloudCRV 

Yushu Yao 



•  SL5 image with torque and NERSC-instrumented sshd 
provided. 

•  Cluster-creating scripts with an EBS NFS mounted volume 
for storage across the nodes (error checking). 

•  Batch system (torque) configured and deployed on boot. 
•  Additionally NERSC modules software environment 

managing tool and VASP software installed 
•  8 way case ran similar to carver (5-10% degradation) 
•  16 way (2 nodes) factor of 2 worse 
•  users complained about NGF not being accessible. 

•  Users complained about lack of access to NGF and HPSS 
even though cycles were free no great demand for the 
service. 
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Cluster Support Script 



•  Reserved a range of IPs and registered in DNS as mageuca-
xx.nersc.gov 

•  Obtained a certificate for mageuca.nersc.gov 
•  Installed a gatekeeper on an EBS volume to preserve 

configuration  
•  /etc/grid-security a link to a directory on the EBS volume. 
•  OSG stack does not handle name/IP change well – so an IP 

was reserved and same ID used on subsequent reboots. Boot 
with a private IP only and assign reserved public IP later. 

•  Issues related to gsiftp server name; it can  
be changed in configuration  
(-hostname solved the problem) 

Successful LIGO runs for Einstein@home 
“Just like on a normal gatekeeper” 
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OSG CE on a VM in Eucalyptus 



•  Eucalyptus was not quite ready for production although it 
tremendously improved over the past year 

•  Lack of scheduling tool in the context of limited resources a 
drawback (no waiting and no time limit) 

•  Clouds (at least in the raw form) require some sys admin 
skills and some understanding of networking from the users. 

•  Organized groups with computing infrastructure and serial 
loads performed well. 

•  For user mailing lists and forums to aid in support a critical 
mass of knowledgeable members is needed. 

•  The Magellan team is writing a report that will be ready at 
the end of October. 

It was an interesting and stimulating year….. 
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Summary 


