
Original Created by Dominika Ruszkowski - Winter 2007, Modified by Alex Riedler - Winter 2010, and Tim Brecht - Fall 2010

Receive Instruction

MMU determines
VPN and offset

TLB lookup with VPN

VPN in TLB ?

TLB: V = 1 ?

TLB: D = 0 ?

Load Instr ?

PFN found. TLB:
if U bit, U = 1
& xlate the instr

Instruction Executed

Go to next
Instruction

Load Instr ?

Store to page

TLB: if M
bit, M = 1

Kill

TLB FAULT
EXCEPTION

Trap into Kernel,
get BadVaddr

Look in current
process page

table for VPN

VPN in PT ?

PTE V = 1 ?

TLB full ?
TLB

REPLACE

TLB: Find
Tvictim

to Replace

TLB: Evict
Tvictim

TLB: Tvictim
entry V = 0

TLB: Over-
write Tvictim
with new VPN

TLB: Load entry
into next avail-

able spot in TLB

Re-execute bad
instruction that

caused TLB
fault - EPC

PAGE FAULT

Goal: Copy
VPN from ELF

or Swapfile
to memory

Memory full ?
PAGE

REPLACE

Find Pvic-
tim/PFN
to Replace

Copy VPN into avail-
able frame (PFN),
update coremap

Update VPN
PTE with

PFN, V = 1

Update VPN
TLB. More

efficient instead of
getting another
TLB exception.

Page Modified ?

Evict Pvictim, Pvictim PTE V = 0

Invalidate Pvic-
tim TLB Entry

Copy VPN
into PFN

replacing Pvictim,
update coremap

Copy
Pvictim to
Swap file

Address ex-
ception. Kill
process

yes

yes

yes

yes

no

no

yes

no

no

no

no

yes

no

yes

yes

no

no

yes

yes

no


