Virtual Computing Laboratory

Purpose and Objectives

A virtual computing laboratory (VCL) is a collection of real (computers) and virtual machines  that are made available to students remotely vs. in a physical room. A VCL allows remote access to software restricted to running on university-owned hardware, and provides remote control of a machine for computer science and information technology student assignments and projects. To control a machine remotely, one must be able to power it on and off, watch it as it starts up and shuts down, and install an operating system from virtual media (such as a CD/DVD).

Real machines (“computers”) in a traditional lab are normally shared, which does not allow students to control the computer. Some computer projects are long-running (hours or days); this effectively removes the computers involved from shared use during that time. 

Students can control one or more virtual machines running in a computer, but the computer must be capable of hosting one or more virtual machines. Such computers require a lot of resources to achieve a productive student experience  – gigabytes of RAM, fast disks, two or more computing cores, and often a faster than normal network to connect machines. Student personal computers (including laptops) may not be capable of running virtual machines; they may not be able to upgrade their  equipment due to limitations in their hardware or costs. Some students may not even own a personal computer.

Instead of sharing computers, one can provide capable computers dedicated to a student, perhaps only for a limited time. This requires space and equipment for a student workstation (desk, chair, computer, monitor), a means of ensuring that their work is not compromised by other students in the same room, and a way to re-use the computer when the student is not present and is not using the computer unattended. 

Traditional computer labs require that the student be present to use the computer or software installed on that computer. Requiring presence in a lab makes distance learning, especially for military personnel, very difficult and also forces students taking courses on campus to take time away from family to commute and use the labs.

A VCL is an efficient way to address all of these issues and allow management and allocation of computing environments. Although unused lab computers can participate in a diverse VCL, they are not suited for remote control. 

We propose to use computing blades to implement a VCL, similar to a successful VCL project at North Carolina State University. Blades are compact, capable computers that reside in enclosures in a server cabinet. Depending on the blade vendor, anywhere from 60 to 96 blades can be housed in one cabinet that takes up 2ft x 3ft of floor space. Blade computing is designed for central management, dense packing of computers in a small floor area, and fast connections amongst the blades.

Individual blades are very capable in their computing capacity. Each blade can have from one to four processors, and each processor can contain 2 or 4 computing cores. Maximum RAM capabilities usually start at 16GB and may be as high as 128GB. Consequently, they are highly scalable and configurable, and they can handle two or more virtual machines per processor.

Specifically, we would like to enhance our facilities to include a VCL consisting of a10-blade enclosure, with each blade having one quad-core processor (and the ability to add a second processor in the future), 8GB of RAM, a 250GB hard disk, and a means of remotely controlling the blade. Such a configuration should support 10 students connecting to 1 blade each, or up to 40 students connecting to virtual machines running within those blades. In the coming years, we would add more blades and enclosures to support more students and projects.

Our objective is to provide computing resources for those students who either:

· cannot afford capable computers,

· cannot easily commute to campus, 

· want to take advantage of distance learning, or

· need to control machines.

The objective will be met by installing and configuring the VCL, advertising its existence and use, and measuring its use.

