· VMs been around since the 1960’s

· Went out of fashion because:

· PCs became common
· No one was sharing machines anymore

· Now in fashion because:

· Code is simpler => easier to implement new things

· Security and isolation

· Hardware is much cheaper and software also became huge so managing hw is difficult.

· Paravirtualization popular with academics (over commercial vendors) because doesn’t allow backward compatibility but changing few lines of code gives you a virtual machine.
· VMWare handles privileged instructions by dynamic translation. Avoid retranslating everytime by using trace-caches so they can just check it each time.

· Use balloon process – found guestOS has a better idea of what it wants to do as it runs the app than host vmm. Fake process inside VMM to pretend to grow number of pages so it can take away pages from guest OS.
· Problem: big OS runs multiple copies of programs => wasteful. Use virtual memory to share pages…hash/signature for each page and see which ones are common so you can remap pointers to the same page.

· Many I/O devices of PC handled by having host OS with all the drivers to devices. Guest OS goes to VMM to access devices. Too many devices and inefficient for each OS to have all drivers for devices.
· Downside: still dependent on the OS to work so don’t have advantage of small codebase as you’re still using the OS.
· Increased use of VMMs reflects on OS failing to do it’s job by being so large that protection isn’t sufficient?

· VMMs commercially significant because VMs allow us to leverage all this gigantic software. 
