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Abstract. This paper introduces a method of desktop delivery device based on virtualization
technology[1].Desktop delivery device creates virtual desktop[2] and makes-desktop image through virtual
desktop delivery management engines.When the thin client[3] requests, the virtual desktop is assigned to the
thin client and recycled from the thin client;when the fat client requests,the desktop image is assigned to the
fat client and recycled from the fat client;when the zero client requests,the client image is transferred to the
zero client,and then works in the way of thin client or fat client.The method can support multiple clientsin
one virtual desktop architecture.
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1. Introduction

In practical application,how desktop virtualization supports various clients is a problem to be solved.For
thin client device,its computing capability is weak and it is suitable for VDI desktop virtualization
applications.Because all virtual desktops are running on the server,the calculation is concentrated on the
server,and it does not need to use a lot of computing capability of the client.For fat client device,because of
its computing capability is stronger and it is more suitable for the virtualization applications of VOI
mode[4].It can reduce the load on the virtualization server by taking advantage of the powerful computing
capability of the fat client[5].Both thin and fat clients need software to support,and thus can boot the system
to a point where they can connect to the virtualization server.This may be a complete operating system or a
simplified operating system,but it provides an interface to the virtualization server.Such clients usually need
more maintenance and management.In order to greatly reduce the management of the whole network
operation,zero client is often used in the actual virtual desktop deployment scheme.Zero client[6] does not
need any physical storage media (such as hard disk, flash memory, etc.).It can boot from the network through
PXE[7] to grab an operating system image and run in memory.At present, the research and industrialization
of desktop virtualization technology mainly focus on VDI, while the research on VOI is relatively less,and
the problem of how to support various clients in a virtual desktop architecture has not been solved.

Therefore, in order to overcome the shortcomings of the existing technology,this paper provides a
desktop delivery device implementation system based on virtualization technology.By integrating different
virtual desktop implementation methods and diskless boot technology[8],it can provide virtual desktop
support for various clients including thin client, fat client and zero client when they are deployed in LAN.

2. Design of Desktop Delivery Device System

The desktop delivery device includes a host operating system,virtualization software,a virtual desktop
delivery management engine,a virtual server and a virtual desktop or desktop image or client image.The host
operating system is installed in the desktop delivery device.The virtualization software and virtual desktop
delivery management engine are installed in the host operating system,which turns the desktop delivery
device into a virtualization platform.The desktop delivery device uses the virtual desktop delivery
management engine to create a virtual machine,install a system for the virtual machine,make template based
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on a virtual machine and create a virtual machine with the same configuration or produce a desktop image
based on the template.The desktop delivery device allocates the virtual desktop to the thin client and
retrieves it from the thin client when requested by the thin client,assigns the desktop image to the fat client
and retrieves it from the fat client when requested by the fat client,and transfers the client image to the zero
client for booting when requested by the zero client,then the zero client can work in the way of thin client or
fat client.

Figure 1 shows a system architecture diagram for the desktop delivery device based on virtualization
technology.
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Fig. 1: System Architecture Diagram

The desktop delivery device connects thin client,fat client and zero client through network connection
device.The desktop delivery device,thin client,fat client and zero client are deployed on the same LAN and
communicate with each other based on network protocol.The virtual desktop runs as a process on the desktop
delivery device and is connected remotely by the thin client via the transport protocol connection
software.The desktop image is existing as a file on the desktop delivery device and is mounted to run in the
local virtualization software of the fat client.Desktop delivery devices include virtual server for the diskless
boot technology.The virtual server transfers the client image,which is placed in the desktop delivery device
space to the zero client,so that the zero client can boot through this client image and connect to a virtual
desktop on a desktop delivery device or mount the desktop image to run in local virtualization software.The
desktop delivery device also includes a network bridge module so that the thin client can connect to the
virtual desktop,the fat client can map the desktop image and the zero client can download the client image on
it.

3. A Desktop Delivery Device Implementation Approach

A virtual machine to be created or a desktop image to be produced through the Virtual Desktop Delivery
management engine,and the virtual machine can act as a virtual desktop or virtual server.According to the
request of each client,the virtual machine or the desktop image is managed.The management operations of
virtual desktops include creating virtual machines, installing systems for virtual machines,creating templates
based on virtual machines,creating virtual machines of the same configuration based on templates and
assigning virtual machines to thin clients and retrieving it from thin clients.The virtual desktop runs as a
process on the desktop delivery device,connected remotely by thin clients via transport protocol connection
software.The management operations for this desktop image include assigning the desktop image to the fat
client and retrieving it from the fat client.The desktop image is existing as a file on the desktop delivery
device and is mounted to run in the local virtualization software of the fat client.The virtual server is
designed for zero client that uses diskless boot technology,and transfers the client image which is placed in
the desktop delivery device space to the zero client, so that the zero client can boot through this client image
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and is connected to a virtual desktop on a desktop delivery device or mount the desktop image to run in local
virtualization software.

Figure 2 shows the internal module structure diagram applied by the desktop delivery device.
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Fig. 2: Internal Module Structure Diagram

The specific implementation method of the desktop delivery device based on virtualization technology is
as follows:

Create a virtual machine or produce a desktop image through the Virtual Desktop Delivery management
engine.Different virtual machines can be used for different purposes, in which some are virtual desktops and
some are virtual servers.The desktop image is actually the disk image file of the virtual machine,used with
the file mapping module.

According to the request of each clientithe virtual machine or desktop image is managed. The
management operations of virtual desktops include creating virtual machines,installing systems for virtual
machines,creating templates based on virtual machines,creating virtual machines of the same configuration
based on templates and assigning virtual machines to thin clients and retrieving it from thin clients.The
virtual desktop runs as a process on the desktop delivery device,connected remotely by thin clients via
transport protocol connection software. This is the running mode of VDI (Virtual Desktop
Infrastructure). The management operations for this desktop image include creating desktop image.According
to the request of fat client, then assign the desktop image to the fat client and retrieve it from the fat
client.Desktop image is mounted to and run on the local virtualization software of the fat client.This is the
operation mode of VOI(virtual OS infrastructure).

As is shown in the figure 3,the network communication diagram includes the virtual machine,the
desktop delivery device and the client.The virtual machines (virtual desktops and virtual servers) contain at
least one emulated network interface.They are connected to the network,where the desktop delivery
device ,the thin client,the fat client and the zero client reside via a network bridge module on the desktop
delivery device.Like the desktop delivery device,thin client,fat client and zero client,each virtual desktop and
virtual server has an IP address to communicate with the desktop delivery device,thin client,fat client and
zero client.
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Fig. 3: Network Communication Diagram

Typically,thin clients install the client operating system and the connection protocol client.When the thin
client is booted,the connection software will run automatically.The user logs in to the Desktop delivery
device with an account and password,lists all the virtual desktops assigned to it and selects the virtual
desktop to connect.Of course,thin clients can also automatically log in and connect to the virtual desktop.At
the same time,thin clients can connect to virtual desktops which is running on desktop delivery devices via
different protocols.

Fat clients install the client operating system.Due to the strong computing power,it can also run local
virtualization software.When the fat client is booted,the desktop delivery device maps the desktop image to
the fat client via a file mapping module (such as NFS or | SCSI), which is the desktop image mapped to the
client.This allows the fat client to boot and run the desktop image mapped to the client in the local
virtualization software.

The zero client runs locally by downloading the client image from a virtual server used for diskless boot
technology.The zero client does not install the client operating system, unlike the thin and fat clients.The
zero client uses the PXE protocol to boot from the network, with the help of a virtual server using diskless
boot technology on the desktop device.Virtual server using diskless boot technology installs the virtual
machine operating system,as well as the DHCP[9]module and the TFTP[10] module.The zero client obtains
an available IP address through the DHCP module,and then downloads the corresponding client image
through the TFTP module,that is to say,they are downloaded to the client image.In this way,the zero client
can be booted.

4. Conclusion

The realization system of the desktop delivery device based on virtualization technology studied in this
paper,by integrating VDI and VOI technologies and combining diskless boot technology,enables various
clients to be supported under a virtual desktop architecture.The thin client connects to a virtual desktop
running on a virtualized server via transport protocol connection software.The fat client gets the virtual
desktop image from the virtualization server.Then this image runs in the local virtualization
software.Through the network boot,the zero client gets the corresponding client image from the virtualization
server.When the image runs, it can act as a thin client or fat client,using the virtual desktop on the
virtualization server and building the desktop virtualization platform quickly and easily.Virtual desktop
services can be provided for a variety of client devices simply by deploying the desktop delivery device on
the LAN.
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