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Our heritage
• Established in 1955 as the first Chinese-

medium university outside China 

• 1981: Nanyang Technological Institute set up 
with 3 engineering schools 

• 1991: Birth of NTU, incorporating National 
Institute of Education, an autonomous 
institute of NTU

• 2005: 50th anniversary - Set up of 3 new 
Schools 

– Art, Design and Media
– Humanities and Social Sciences
– Physical and Mathematical Sciences

• 2007: Formation of a college structure
– College of Engineering
– College of Business
– College of Science
– College of Humanities, Arts  & Social Sciences



3

�������������		
������


• Times Higher Education Supplement University Ranking
– Ranked 25th amongst Technology Universities

• ISI Web of Knowledge (Essential Science Indicators)
– Ranked 5th Globally in Engineering Publications
– Ranked 10th Globally in Fuel Cells Publications
– Ranked 17th Globally in Materials Science Publications
– Ranked 15th Globally in Computer Science Publications

• College of Engineering
– one of world’s largest colleges
– 6 engineering schools
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• Cloud computing is a style of computing 
in which dynamically scalable and often 
virtualised resources are provided as a 
service over the Internet. 
– Infrastructure as a service

– Platform as a service

– Software as a service
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Jer-Lai Kuo ( ������������ )

School of Physical and Mathematical Sciences
Nanyang Technological University
Singapore
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GRID � CLOUD 
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• SOHR is built on Globus Toolkit, a standard open 
source Grid middleware, newest version GT4

• GT’s Java WS Core (a subcomponent of the 
Common Runtime)
– Implements the Web Services architecture
– Enables the development of WSRF web (Grid) 

services 
– Supports Service Oriented Architectures (SOA) for 

distributed systems
• From GT4.1, persistent HTTP/S connections are 

supported in Java WS Core, which greatly 
improves communication performance

7



8

$�!#��$	%��	
���	&�!	&��
�	�
#
��	��
����	&��������	
�

������

�	
���
�
�����
�

����	�
��
�����
�

������
��
����	�
��

������
�

������
�

������
�

��

��

��

������
��
����

��������	
����


��	���

������������
��	���	�����
������
������	�
�

����������������	������	�
���
���
�������
������	�
� ����������	����
���
�

������
������	�
��

����	������

8



9

Client
Federate

Client
Federate

Client
Federate

Local Service
Index Service

Management Services

Local Service

Local Service

RTI

Cloud
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Dusit Niyato , Sivadon Chaisiri, and Lee Bu Sung
School of Computer Engineering

Nanyang Technological University, Singapore
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• Power management is a major approach of green 
computing

• Power management is applied to control power 
consumption and operation of computing

• Two levels of power management
– Machine level (e.g., some components can be 

suspended)
– Network level (e.g., a node in a server farm of a data 

center can be turned to sleep mode)
• Our work is based on the network level
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OPM is a part of a batch 
scheduler in a server farm

Incoming jobs

Server in 
active mode

Server in 
sleep mode

Batch scheduler

Job
broker

Server
farm

Server
farm

users
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• Uncertainty

– Job arrival is random; users generate job randomly

– Job size and thus processing time is random
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Incoming jobs

Server in 
active mode

Server in 
sleep mode

Batch scheduler
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• Questions to be Answer

– When and how many servers to be turned off/on 

between active and sleep modes?

– When and how many jobs to be outsourced to third-

party processing service?
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Incoming jobs

Server in 
active mode

Server in 
sleep mode

Batch scheduler
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CRP : Cloud computing over 
Singapore

Lead-PI : A/Prof. Bu-Sung Lee, 
Francis
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Programming Models (Theme 1)

SLA and QoS

NetworksStorage Technologies
Operating Systems and 

Environments

Virtual StorageVirtual Services Virtual ServersVirtual Networks

MonitoringScheduling
Dynamic 

Provisioning

Multi-Agent 
Information 

Management

BioinformaticsSocial 
Networking

Material 
Discovery

Finance
Environ. 

Monitoring
Enterprise 
Computing

System Infrastructures

Hardware & Platforms

Live Relocation

Virtualization & Resizable Capacity (Theme 3)

Robust
Resource
Allocation

Resource Allocation & Information Management (Theme 2)

Applications (Theme 1)
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HPC@NTU initiative
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• COE:
Distributed: 482 cores:

256 (SCE) + 122 (SCBE) + MSE (40) + 36 (MAE)
SMP:          96 cpu + 0.5 - 2 G/core

• COS:
Distributed: 564 cores:

368 (SBS) + 196 (SPMS)
SMP:          20cpu + 4 G/core

• HSS
Distributed: 80 cores:
SMP:          44cpu + 4 G/core
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Cluster

SMP

Back-up 
storage

Scheduler

Jobs

Storage

HPFS

Data
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• A number of individual Cloud related 
projects.
– Application
– Virtualisation,middleware

• HPC@NTU
• Cirrus Cloud computing test-bed


