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AbstractðMore and more novel usage models require the 

capability of resource sharing among different platforms. To 

achieve a satisfactory efficiency, we introduce a specific resource 

sharing technology under which IO peripherals can be shared 

among different platforms. In particular, in a personal working 

environment that is built up by a number of devices, IO 

peripherals at each device can be applied to support application 

running at another device. This IO sharing is our so-called 

composable IO because it is equivalent to compose IOs from 

different devices for an application. We design composable IO 

module and achieve pro-migration PCIe devices access, namely a 

migrated application running at the targeted host can still access 

the PCIe peripherals at the source host. This is supplementary to 

traditional VM migration under which application can only use 

resources from the device where the application runs. 

Experimental results show that through composable IO, 

applications with composable IO can achieve high efficiency 

compared with native IO. 
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I.  INTRODUCTION 

The primary goal for Cloud computing is to provide 
services that require resource aggregation. Through good 
resource management/assignment scheme Cloud resources for 
computation, storage, and IO/network can be efficiently 
grouped or packaged to accomplish jobs that canôt be handled 
by individual devices (e.g., server, client, mobile device). 
Cloud may also help to accomplish tasks with a much better 
QoS in terms of, e.g., job execution time at a much lower cost 
in terms of, e.g., hardware investment and server management 
cost. 

Most Cloud research focuses on data center, e.g., EC2 [3], 
where thousands of computing devices are pooled together for 
Cloud service provision. The Cloud usage, however, may also 
be applied to personal environment, because today an 
individual may have multiple computing or communication 
devices. For example, a person may have a cellular phone or a 
Mobile Internet Device (MID) that he always carries with him. 
He probably also has a laptop or a desktop that has a stronger 
CPU/GPU set, a larger MEM/disk, a friendly input interface, 
and a larger display. This stronger device may probably be left 
somewhere (e.g.,office or home) due to inconvenience of 
portability. Once the owner carries a handheld and approaches 
to the stronger devices, e.g., when he is set at the office or at 

home, he can jointly use smart phone/MID and laptop/desktop 
through different network connections to form a personal 
Cloud. Under proper resource management scheme, resources 
in such a Cloud can be grouped or shared in the most efficient 
way to serve this person for his best user experience.  

Our vision for future person-centralized working 
environment where a personal handheld device, e.g., MID, is 
probably the center of a personôs IT environment, is shown in 
Figure 1. There are public Clouds that are managed by big data 
center providers. A Cloud user can access such Clouds through 
Internet, and enjoy different services that may take advantage 
of the super computing power and intensive information/data 
that data centers provide. There are also personal Clouds that 
are built up by a personal handheld device and its surrounding 
computing or consumer electronic (CE) devices. The inter-
connection for the components in a personal Cloud may be, for 
example through near field communication (NFC) technology, 
under which the underlying networks can be direct cable 
connection or wireless networks (e.g., WLAN, WPAN, 
Bluetooth, etc.). 

 

Figure 1.  A Person-Centralized Cloud 

Efficient management for resource aggregation, clustering, 
and sharing is required for both data center Cloud and personal 
Cloud. Virtualization has been so far the best technology that 
may serve this goal. Based on virtualization, computing and 


