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Abstract

In this paper. a new trace driven simulation algorithm is proposed to evaluate the bus
traffic and the miss ratio of the various sector cache memories ., which have various sub-block
sizes and block sizes and associativities and number of sets. with a single pass through an
address trace. Trace-driven simulaton is usually used as a method for performance evaluation
of sector cache memories. but it spends a lot of simulation time for simulating the diverse
cache configurations with a long address trace. The proposed algorithm shortens the
simulation time by evaluating the performance of the various sector cache configurations,
which have various sub-block sizes and block sizes and associativities and number of sets .,
with a single pass through an address trace. Our simulation results show that the run times
of the proposed simulation algorithm can be considerably reduced than those of existing
simulation algorithms. when the proposed algorithm is implemented in C language and the
address traces obtained from the various sample programs are used as a input of trace-driven

simulation.
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Fig. 1. Stack model of a set in sector cache.
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cache memory with various block sizes.
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Table 2. Valid Level of
blocks in the block of sector cache
Omemory with the stack depth of
table 1.
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Table 3. Valid level evaluation of sector

cache memory with various number
of sub-blocks in block size 2° by
using valid levels of table 2(a).
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Table 4. Valid levels of sector cache memory
after an access in blocksize 2°.
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SB = # AH H2 =737
sb = #x B Belz7]
max_subblocks = block/sb
M = log2( SB ) - log2( sb )
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o associativity
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+ 1
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For each reference x |
integer above | 1:L§
read (var x )

N+ -+
found ~FALSE
for (hlocksize =0 ((blocksize<diff blocks)&&(NOTfound)}:blocksize+ + )

H2e] references% uniquedt EHE

— distance counters for x

SR e el el el
for i=1 to 1. labove i =0}
node pointer =stack [ blocksize f1(x)>blocksize) |
while ((NOT found) ANT) (node pointer! =NULIL)) |

/*Ae]e) A=l 7)ols AEsly) el ;MFERed all-associativity Al¥#e|d

y=node pointer-yblock number
if (x==y) |

found=TRUE

above [ 1] +~
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else t
match = FALSE
for i=[, down to 1 or match {
i x) = =iy
match = TRUFR
above [i] + +
i
|
node pointer =node pointer-rnext
‘\ t
if (found) |
total above =0
for i=1, down to 1}
Ho| abgEicl7] whel 2 g o gha g sk e o )
B odlsk Rdule) < Ajn Hee) Kol Hg
total above = total above + above | ]
for j = | to max sub blocks

node pointer->v Hil M1 1j1)
Pi M i =total above+1
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node pointer-3vl

|

A
inclusion/+d-&

A AL/

tor ) = (M-1) downto 1
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node pointer=
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forj =AMl
]
sub block = gblocksize.j(x)
hitlevel = node_pointer->vl ii} |j | {sub_block |
iffhitlevel (= cachep-)max assoc)
distance | i.hitlevel blocksizej | ++
!
sub blocx = gblocksize M(x)
node pointer->vi i [ [N [sub block | = 1
\
i
TTDATEx stack number found.node pointer blacksize)
ifthlocksize 0
stack [ blocksize-1,pre set ] .next-)nextlevel =
stack | blocksize, 1(x) blocksize) 1 next
pre set = f1(x»blacksize)

stack | blocksize-1.1(x)>blocksize) | .next->nextievel
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SRRl s ol
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for j=1 to L. labove |j | =0}
while ‘node pointer-ypre ' =NULL) l
A L AR
y=node pointer->block number
match = FALSE
for =1, down to 1 or match |
if ((x) = =fjly)N
match = TRUE
above [ ]+ 4

el

2 all-associativity Al##e)al */

!
t
node pointer =node pointer-pre
t
total above = 0
for j=1. down to 11
total above = total above + above ]|
/0 7F P8 g g i sls) Bele) s 7o)
7} A, o) Rglol 24t/
for k = 1 to max sub blocks

#t Heie)

if(ttotal above+1) 7 node pointer=»vl 3] [N 1k )
node pointer=>vl i | [N [ =total above+1
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515 ARgslel A ezt ol el R H AL Y
for k = (M-1) downto 1
for I = 1 to (k)
node pointer=>vl[j i k. [} =
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} node pointer vl b Tk+11 [29941 1)
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t
/* o Al AR R Hpd S ARsled 2F el o] o ze) wddel
AL sl 9180 distance of#e] A4t v/
fork =Mtol
{
sub block = gblocksize, k(x)
hitlevel = node pointer—pvl [j| i k] [sub block |
ifthitlevel (= cachep-)max assoc)
distance | j.hitlevel.blocksize k | ++

I

sub biock = ghlocksize M(x)

node pointer->vl i1 1N 1 {sub block |
}
UPDATE x stack number,found.node pointer.i)
node pointer = node pointer-nextlevel

-1

a8 3. Ay Ae 88 =27 associativity, AR
e 2717l A2 o2 Ay g4 eiee

Al g Fabe Aol duelE

Fig. 3. Simulation algorithm for set-asso-
ciative sector caches with various
sub-blocks, associativities, blocks and
number of sets.
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Fig. 4. An example of dirty level of sector cache memory with
various number of sets.
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for(blocksize =0: ((blocksizetdiff biocks)&& (NOTfound)) ‘blocksize + +)
|
for i=1 to L. {above [1 1 =0}
node pointer =stack { blocksize. f1(x}>blocksize) |
while {(NOT found) ANT) ‘node pointer! =NULL)) |
y=node pointer-'block number
if (x==y) |
found =TRUR
above [ 1.0 ++
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match = FALSE
for i=L down to 1 or match {
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sub black = ghlocksize jix)
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b
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node pointer=>vl (11 3] Isub block | =1
}
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{
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i
| )
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while (node pointer->pre ! =NULL) {
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for j=1. down to 1 or match |
if (Gx)==GyN]
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{
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)
i
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\
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i
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Fig. 5. Simulation algorithm for set-associa-
tive write-back sector caches with
various  sub-blocks.  associativities,
blocks and number of sets.
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