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Process management in xv6



PCB in xv6: struct proc
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struct proc: page table

• Every instruction or data item in the memory image of process 
(code/data, stack, heap, etc.) has an address

• Virtual addresses, starting from 0
• Actual physical addresses in memory can be different (all processes cannot 

store their first instruction at address 0)

• Page table of a process maintains a mapping between the virtual 
addresses and physical addresses

• Page table used to translate virtual addresses to physical addresses



struct proc: kernel stack

• Stack to store CPU context when process jumps to kernel mode from 
user mode, or when process is context switched out

• Why separate stack? OS does not trust user stack
• Separate area of memory in the kernel, not accessible by regular user code
• Linked from struct proc of a process



struct proc: list of open files

• Array of pointers to open files
• When user opens a file, a new entry is created in this array, and the index of 

that entry is passed as a file descriptor to user
• Subsequent read/write calls on a file use this file descriptor to refer to the file
• First 3 files (array indices 0,1,2) open by default for every process: standard 

input, output and error
• Subsequent files opened by a process will occupy later entries in the array



Process table (ptable) in xv6

• Ptable in xv6 is a fixed-size array of all processes 
• Real kernels have dynamic-sized data structures
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CPU scheduler in xv6

• The OS loops over all runnable processes in ptable, picks one, and 
sets it running on the CPU


