A helpful walkthrough for assignment III:

1- Read carefully translate.h. This defines the class TranslationEntry that defines an entry in a translation table; either in a page table or a TLB. Within the TranslationEntry class you will find special bits for access control and usage information that are set by the hardware after certain actions:
· The kernel sets or clears the valid bit in each page table entry (PTE) to tell the machine which virtual pages are resident in memory (a valid translation) and which are not resident (an invalid translation). If a user process references an address for which the PTE is marked invalid, then the machine raises a page fault exception and transfers control to your kernel's exception handler.

· The machine sets the use bit (reference bit) in the PTE to pass information to the kernel about page access patterns. If a virtual page is referenced by a process, the machine sets the corresponding PTE reference bit to inform the kernel that the page is active. Once set, the reference bit remains set until the kernel clears it.

· The machine sets the dirty bit in the PTE whenever a process executes a store (write) to the corresponding virtual page. This informs the kernel that the page is “dirty”: if the kernel evicts the page from memory, then it must first “clean” the page by preserving its contents on disk. Once set, the dirty bit remains set until the kernel clears it.

2- Read addrspace.h. This defines the address spaces for executing user programs.
3- Read disk.h. This defines the physical I/O device. Number of bytes per disk sector, number of sectors per track, etc. are defined there. The page size in the page table or in the TLB is set equal to the sector size for simplicity. 
4- Read carefully machine.h. There you will find definitions related to the size, and format of user memory (for instance, PageSize, Number of physical pages, Memory size, and the TLB size). Also you will find class Machine which defines the CPU registers, main memory, etc. (read this class carefully).
5- Read carefully machine.cc. particularly, read Machine::Machine, Machine::RaiseException, Machine::ReadRegister, Machine::WriteRegister. Machine::Machine initializes the simulation of the user program execution; that is, the main memory, the TLB, etc. (USE_TLB is there).
6- Read carefully translate.cc. This is extremely important. There you will find the two types of translation: Linear page table and TLB. Machine::Translate shows you how address translation works.The simulated MIPS machine provides enough functionality to implement a fully functional virtual memory system. Do not modify the "hardware". In particular, the simulator procedure Machine::Translate is off limits. 
7- If no TLB entry is found a PageFaultException is returned (read Machine::Translate). Machine::RaiseException in machine.cc is then called. The page may be in memory but not in the TLB. Follow carefully the code. The control is transferred to your kernel’s exception handler. Your job now is to handle this (TLB miss). Modify your exception handler to catch this exception and then handle it. GO!
8- Extend your page fault exception handler to allocate a page frame on-the-fly when a page fault occurs. If memory is full, it will be necessary to free up a frame by selecting a victim page to evict from memory. To evict a page, the kernel marks the corresponding PTE(s) invalid, then frees the page frame and/or reallocates it to another virtual page. The system must be able to recreate the victim page contents if the victim page is referenced at a later time; if the page is dirty, the system must save the page contents in backing store on local disk. An important part of this assignment is to use the Nachos file system interface to allocate and manage the backing store. You will need routines to allocate space on backing store, locate pages on backing store, push pages from memory to backing store (for pageout), and pull from backing store to memory (for pagein). Be sure to clear the dirty bit when you mark a PTE for the victim page as invalid. [1]
9- In this way, your operating system will use main memory as a cache over a slower and cheaper backing store. As with any caching system performance depends largely on the policy used to decide which pages are kept in memory and which to evict. Experiment with one of the page replacement policies discussed in class. Use FIFO or random replacement if you are short on time. [1]
10- A good reference that shows you some experience on dealing with virtual memory on Nachos can be found at [2].

[1] http://www.cs.nyu.edu/courses/spring05/V22.0202-001/nachos-labs.pdf
[2]http://www.cs.duke.edu/~narten/110/nachos/main/node34.html#SECTION00074000000000000000
