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The Reducing Technique of Compulsory Misses
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ABSTRACT

This paper introduces a new technique {or reducing the compulsory misses of software-managed TLBs by
preletching necessary TLB entries before being used. This technique i1s not inherently limited fo specific
applications. The kecy of this scheme is to perform the prefetch operations to update the TLB eniries before first
accesses so that TLB misses can be avoided. For the identifications of the prefetch pages, the new classification
1s introduced. which is bascd on the view of an object code execulion, Then, the algorithms and the implemen-
tation techniguc arc described. Using a quantitative analysis, the proposed scheme is evaluated to prove that it is
a uscful technique for the performance vnhancement of the S/W managed TLBs. In addition, it is discussed that
reducing the miss rate by the prefotch scheme reduces the total miss penalty and bus traffics in S/W-managed

TLBs.
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fudE 1.
Algorithm ipsert_ptlb {virtaai;page_number)
begin
sum = (0
foral!l instruction 1/ in an object code do
begin
sum = instruction_length of 1i t sum
if {eum is over page boundary) /+ check sequential miss */
then
check_avl (virtual_page_number of 1nstruction address of [i)
sum = 0
if (Ii 1is branch instruction ) /* check control miss */
then
check_avl {virtual_page_number of branch address of [ }

if (I1i is control instruction)

then
check_avi{virtual_page_number of implicit service address
of 1)
forall operand 01, 02, ... in 1 /* check data miss.#/
begin
check_av! (virtual_page_number of operand of 1i )
end
end
end
g & 2.

Algorithm check av! (virtual_page_number)

begin
if {virtual_page_number exist in AVL tree)
then

return

[
[a4]

if {1iis branch instructen oo confrol instruciinn)
then

insert ptlb instruction before

branch address of 1i

else




end

msert ptib instruction before i
/* insert the virtual page number to AVL tree for next comparisons #/

insert_avi{virtual_page number)
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Algorithm check av} (virtual_page_number)
begin
if (virtual_page_number exist im AVL tree)
then
return
else
if (branch conditions not exist
between prefetch distance from [i AND
[{is not conditional branch instruction)
then
insert ptlb instruction before
prefetch distance from li
else
/* check conditional branch instruction =/
if (Iiis conditional branch instructon}
then
insert ptlb instruction before
branch address of 11
efse
check first {i-p that do not have
branch condition from I
by backtracking,
then, insert ptib instruction
before li-n
/* insert the virtual page number to AVL tree for next comparisons */
insert_avl{(virtual_page number)
return
end
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