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Site
Characteristics

#Cores #Servers
Public 

partition
Memory

Size
Storage

Size
Spindles Network Focus

HP 1,024 256 178 3.3TB 632TB 1152
10G internal
1Gb/s x-rack

Hadoop, 
Cells, PRS, 
scheduling

IDA 2,400 300 100 4.8TB
43TB+

16TB SAN
600 1Gb/s

Apps based on
Hadoop, Pig16TB SAN Hadoop, Pig

Intel 1060 155 145 1.16TB
353TB 

local 60TB 
attach

550 1Gb/s
Tashi, PRS, 

MPI, Hadoop

KIT 2048 256 128 10TB 1PB 192 1Gb/s
Apps with 

high 
throughput

UIUC 1024 128 64 2TB ~500TB 288 1Gb/s
Datasets, 

cloud 
infrastructure

Yahoo 3200 480 400 2.4TB 1.2PB 1600 1Gb/s
Hadoop on 

demand
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Client

Resource DB

Node Manager DB

VM instance DB

Data

Location

Service

Client API

Site Specific

Plugin(s)

Centralized cluster administration
Resource

Telemetry

Service

Scheduling

Agent

��
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,2

Cluster Manager (CM)

VMVMVM

Node Manager

(NM)

system software

Resource Controller Plugins

(VMM, DFS, power, etc.)
VMM

VM

DFS

nmd iptables

/vlan

Service

DFS 

Metadata 

Server

CM-NM API

Compute node

Tashi 

component

non-Tashi

component

Legend Sensor

Plugins

Pub/Sub

System
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Testbeds

Open 
Cirrus

IBM/Google TeraGrid PlanetLab EmuLab
Open Cloud 
Consortium

Amazon 
EC2

LANL/NSF 
cluster

Type of 
research

Systems & 
applications

Data-intensive 
applications 

research

Scientific 
applications

Systems and 
services

Systems

interoperab. 
across clouds 
using open 

Commer. 
use

Systems

���������	
��# ��������
����


research applications
research

applications services using open 
APIs  

use

Approach
Federation 
of heterog. 
data centers

A cluster 
supported by 

Google 
and IBM

Multi-site 
hetero 

clusters 
super comp.

A few 100 
nodes hosted 
by research 

instit.

A single-site 
cluster with 

flexible 
control

Multi-site 
heterogeneous 

clusters

Raw 
access to 
virtual 

machines

Re-use of 
LANL’s 
retiring 
clusters

Participants

HP, Intel, 
IDA, KIT, 

UIUC, 
Yahoo!

IBM, Google,  
Stanford, 

U.Washington, 
MIT

Many univ. 
& orgs

Many univ& 
organizations

University 
of Utah

4 centers – Amazon
CMU, LANL, 

NSF

Distribution 6 sites 1 site
11 partners 

in US
> 700 nodes 
world-wide

>300 nodes 
univ@Utah

480 cores, 
distributed in 
four locations 

1000s of 
older,  still 

useful nodes 
at 1 site
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