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Abstract— The primary focus of our project is predict simu-
late the following benchmarks 401.bzip2, 429.mcf, 456.hmmer,
458.sjeng and 470.lbm. The parameters changed to identify this
simulation are

1) L1d cache size
2) L1i cache size
3) L2 cache size
4) Block size
5) L1i associativity
6) L1d associativity
7) L2 associativity

.

I. RESULTS AND EVALUATION

I ran the visualization locally, and have hosted it on Google
colab to generate a sharable link.
https://colab.research.google.com/

drive/1wDYy8iJ9QlbYIIVRsxUW6CISIPBAVn2t

A. 401.bzip2
Command

$ t ime . / b u i l d / X86 / gem5 . o p t −d / home / c s g r a d / d a v i d j e g
/ 4 0 1 / op1 1 . / c o n f i g s / example / se . py −c . /
benchmark / 4 0 1 . b z i p 2 / s r c / benchmark −o . /
benchmark / 4 0 1 . b z i p 2 / d a t a / i n p u t . program −I
100000000 −−c a c h e s −−l 2 c a c h e −− l 2 s i z e =1MB −−
l 1 d s i z e =64kB −− l 1 i s i z e =64kB −−c a c h e l i n e s i z e
=64 −− l 1 d a s s o c =2 −− l 1 i a s s o c =2 −− l 2 a s s o c =2

Results
1) L1d(Data) cache size:
• The default parameter values for L1i size is 64kB, L2

size is 1MB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L1d cache is changed in size and miss/hit rate is
determined.

• We increase L1d sizes 16, 32, 64, 128, 256 in Kbs
respectively.

• The L2 miss rate is decreasing and increasing based on
the L1d size. This is because, L1d content is a subset
of L2 cache.

2) L1i(Instruction) cache size:

• The default parameter values for L1d size is 64kB, L2
size is 1MB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L1i cache is changed in size and miss/hit rate is
determined.

• We increase L1i sizes 16, 32, 64, 128, 256 in kbs
respectively.

• The L1i miss rate is decreasing and L1i hit rate is
increasing. because of this , CPI is decreasing as size
of L1i increases.

3) L2 cache size:

• The default parameter values for L1d size is 64kB, L1i
size is 64kB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L2 cache is changed in size and miss/hit rate is
determined.

https://colab.research.google.com/drive/1wDYy8iJ9QlbYIIVRsxUW6CISIPBAVn2t
https://colab.research.google.com/drive/1wDYy8iJ9QlbYIIVRsxUW6CISIPBAVn2t


• We increase L2 sizes 256, 512, 1024, 2048, 4096 in kbs
respectively.

• The L2 miss rate is decreasing and the L2 hit rate is
increasing. This is because there is more data available
in L2, therefore the number of hits shoot up.Also the
CPI is reduced as the L2 cache size increases.

4) Block size:
• The default parameter values for L1d size is 64kB, L1i

size is 64kB, L2 size is 1MB, L1i associativity is 2, L1d
associativity is 2, L2 associativity is 2

• The Block is changed in size and miss/hit rate is
determined.

• We increase Block sizes 32, 64, 128, 256, 512 in terms
of B respectively.

• As block size increases, L1i miss rate is decreasing
and accordingly the hit rates are increasing.The CPI is
decreasing till 128B and then increasing

5) L1i Associativity:
• The default parameter values for L1d size is 64kB, L1i

size is 64kB, L2 size is 1MB, Block size is 64B, L1d
associativity is 2, L2 associativity is 2

• The L1i associativity is changed in size and miss/hit
rate is determined.

• We increase L1d associativity sizes 1, 2, 4, 8, 16
respectively.

• The CPI remains the same, though the L1i associativity
is increased.

6) L1d Associativity:
• The default parameter values for L1d size is 64kB, L1i

size is 64kB, L2 size is 1MB, Block size is 64B, L1i
associativity is 2, L2 associativity is 2

• The L1d Associativity is changed in size and miss/hit
rate is determined.

• We increase L1d Associativity sizes 1, 2, 4, 8, 16
respectively.

• As L1d associativity increases, L1d miss rate is decreas-
ing and accordingly the L1d hit rates are increasing.The
CPI is decreasing with the increase of L1d associativity

7) L2 Associativity:
• The default parameter values for L1d size is 64kB, L1i

size is 64kB, L2 size is 1MB, L1i associativity is 2, L1d
associativity is 2, Block size is 64B

• The L2 Associativity is changed in size and miss/hit
rate is determined.

• We increase L2 Associativity sizes 1, 2, 4, 8, 16
respectively.



• As the L2 associativity is increasing, the L2 miss rate
is decreasing and the hit rate is increasing. The CPI is
decreasing as the L2 associativity is increasing

B. 429.mcf
Command

$ t ime . / b u i l d / X86 / gem5 . o p t −d / home / c s g r a d / d a v i d j e g
/ 4 2 9 / op1 1 . / c o n f i g s / example / se . py −c . /
benchmark / 4 2 9 . mcf / s r c / benchmark −o . / benchmark
/ 4 2 9 . mcf / d a t a / i n p . i n −I 100000000 −−c a c h e s −−
l 2 c a c h e −− l 2 s i z e =1MB −− l 1 d s i z e =64kB −−
l 1 i s i z e =64kB −−c a c h e l i n e s i z e =64 −− l 1 d a s s o c =2
−− l 1 i a s s o c =2 −− l 2 a s s o c =2

Results

1) L1d(Data) cache size:
• The default parameter values for L1i size is 64kB, L2

size is 1MB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L1d cache is changed in size and miss/hit rate is
determined.

• We increase L1d sizes 16, 32, 64, 128, 256 in Kbs
respectively.

• The L2 miss rate is decreasing and increasing based on
the L1d size. This is because, L1d content is a subset
of L2 cache. The CPI is found to be decreasing wrt
increase in L1d.

2) L1i(Instruction) cache size:
• The default parameter values for L1d size is 64kB, L2

size is 1MB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L1i cache is changed in size and miss/hit rate is
determined.

• We increase L1i sizes 16, 32, 64, 128, 256 in kbs
respectively.

• The L1i miss rate is decreasing and L1i hit rate is
increasing. because of this , CPI is decreasing as size
of L1i increases.

3) L2 cache size:

• The default parameter values for L1d size is 64kB, L1i
size is 64kB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L2 cache is changed in size and miss/hit rate is
determined.

• We increase L2 sizes 256, 512, 1024, 2048, 4096 in kbs
respectively.

• The L2 miss rate is decreasing and the L2 hit rate is
increasing. This is because there is more data available
in L2, therefore the number of hits shoot up.Also the
CPI is reduced as the L2 cache size increases.

4) Block size:

• The default parameter values for L1d size is 64kB, L1i
size is 64kB, L2 size is 1MB, L1i associativity is 2, L1d
associativity is 2, L2 associativity is 2

• The Block is changed in size and miss/hit rate is
determined.

• We increase Block sizes 32, 64, 128, 256, 512 in terms
of B respectively.

• As block size increases, L1i miss rate is decreasing
and accordingly the hit rates are increasing.The CPI is
decreasing as block size increases.



5) L1i Associativity:

• The default parameter values for L1d size is 64kB, L1i
size is 64kB, L2 size is 1MB, Block size is 64B, L1d
associativity is 2, L2 associativity is 2

• The L1i associativity is changed in size and miss/hit
rate is determined.

• We increase L1d associativity sizes 1, 2, 4, 8, 16
respectively.

• The CPI remains the same, though the L1i associativity
is increased.

6) L1d Associativity:

• The default parameter values for L1d size is 64kB, L1i
size is 64kB, L2 size is 1MB, Block size is 64B, L1i
associativity is 2, L2 associativity is 2

• The L1d Associativity is changed in size and miss/hit
rate is determined.

• We increase L1d Associativity sizes 1, 2, 4, 8, 16
respectively.

• As L1d associativity increases, L1d miss rate is decreas-
ing and accordingly the L1d hit rates are increasing.The
CPI is decreasing with the increase of L1d associativity

7) L2 Associativity:

• The default parameter values for L1d size is 64kB, L1i
size is 64kB, L2 size is 1MB, L1i associativity is 2, L1d
associativity is 2, Block size is 64B

• The L2 Associativity is changed in size and miss/hit
rate is determined.

• We increase L2 Associativity sizes 1, 2, 4, 8, 16
respectively.

• As the L2 associativity is increasing, the L2 miss rate
is decreasing and the hit rate is increasing. The CPI is
decreasing as the L2 associativity is increasing

C. 456.hmmer
Command

$ t ime . / b u i l d / X86 / gem5 . o p t −d / home / c s g r a d / d a v i d j e g
/ 4 5 6 / op1 1 . / c o n f i g s / example / se . py −c . /
benchmark / 4 5 6 . hmmer / s r c / benchmark −o . /
benchmark / 4 5 6 . hmmer / d a t a / bombesin .hmm. new −I
100000000 −−c a c h e s −−l 2 c a c h e − − l 2 s i z e =1MB −−
l 1 d s i z e =64kB −− l 1 i s i z e =64kB −−c a c h e l i n e s i z e
=64 −− l 1 d a s s o c =2 −− l 1 i a s s o c =2 −− l 2 a s s o c =2

Results

1) L1d(Data) cache size:
• The default parameter values for L1i size is 64kB, L2

size is 1MB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L1d cache is changed in size and miss/hit rate is
determined.

• We increase L1d sizes 16, 32, 64, 128, 256 in Kbs
respectively.

• The L2 miss rate is decreasing and increasing based on
the L1d size. This is because, L1d content is a subset of
L2 cache. The L1d hit and miss rate is increasing and
decreasing respectively.

2) L1i(Instruction) cache size:
• The default parameter values for L1d size is 64kB, L2

size is 1MB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L1i cache is changed in size and miss/hit rate is
determined.



• We increase L1i sizes 16, 32, 64, 128, 256 in kbs
respectively.

• The L1i miss rate is decreasing and L1i hit rate is
increasing. because of this , CPI is decreasing as size
of L1i increases.

3) L2 cache size:
• The default parameter values for L1d size is 64kB, L1i

size is 64kB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L2 cache is changed in size and miss/hit rate is
determined.

• We increase L2 sizes 256, 512, 1024, 2048, 4096 in kbs
respectively.

• The L2 miss rate is decreasing and the L2 hit rate is
increasing. This is because there is more data available
in L2, therefore the number of hits shoot up.Also the
CPI is reduced as the L2 cache size increases.

4) Block size:

• The default parameter values for L1d size is 64kB, L1i
size is 64kB, L2 size is 1MB, L1i associativity is 2, L1d
associativity is 2, L2 associativity is 2

• The Block is changed in size and miss/hit rate is
determined.

• We increase Block sizes 32, 64, 128, 256, 512 in terms
of B respectively.

• As block size increases, L1i miss rate is decreasing
and accordingly the hit rates are increasing.The CPI is
decreasing as block size increases.

5) L1i Associativity:
• The default parameter values for L1d size is 64kB, L1i

size is 64kB, L2 size is 1MB, Block size is 64B, L1d
associativity is 2, L2 associativity is 2

• The L1i associativity is changed in size and miss/hit
rate is determined.

• We increase L1d associativity sizes 1, 2, 4, 8, 16
respectively.

• The CPI remains the same, though the L1i associativity
is increased.

6) L1d Associativity:
• The default parameter values for L1d size is 64kB, L1i

size is 64kB, L2 size is 1MB, Block size is 64B, L1i
associativity is 2, L2 associativity is 2

• The L1d Associativity is changed in size and miss/hit
rate is determined.

• We increase L1d Associativity sizes 1, 2, 4, 8, 16
respectively.

• As L1d associativity increases, L1d miss rate is decreas-
ing and accordingly the L1d hit rates are increasing.The



CPI is decreasing with the increase of L1d associativity

7) L2 Associativity:
• The default parameter values for L1d size is 64kB, L1i

size is 64kB, L2 size is 1MB, L1i associativity is 2, L1d
associativity is 2, Block size is 64B

• The L2 Associativity is changed in size and miss/hit
rate is determined.

• We increase L2 Associativity sizes 1, 2, 4, 8, 16
respectively.

• As the L2 associativity is increasing, the L2 miss rate
is decreasing and the hit rate is increasing. The CPI is
decreasing as the L2 associativity is increasing

D. 458.sjeng
Command

$ t ime . / b u i l d / X86 / gem5 . o p t −d / home / c s g r a d / d a v i d j e g
/ 4 5 8 / op1 1 . / c o n f i g s / example / se . py −c . /
benchmark / 4 5 8 . s j e n g / s r c / benchmark −o . /
benchmark / 4 5 8 . s j e n g / d a t a / t e s t . t x t −I 100000000
−−c a c h e s −−l 2 c a c h e −− l 2 s i z e =1MB −− l 1 d s i z e =64
kB −− l 1 i s i z e =64kB −−c a c h e l i n e s i z e =64 −−
l 1 d a s s o c =2 −− l 1 i a s s o c =2 −− l 2 a s s o c =2

Results

1) L1d(Data) cache size:
• The default parameter values for L1i size is 64kB, L2

size is 1MB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L1d cache is changed in size and miss/hit rate is
determined.

• We increase L1d sizes 16, 32, 64, 128, 256 in Kbs
respectively.

• The L2 miss rate is decreasing and increasing based on
the L1d size. This is because, L1d content is a subset of
L2 cache. The L1d hit and miss rate is increasing and
decreasing respectively.

2) L1i(Instruction) cache size:

• The default parameter values for L1d size is 64kB, L2
size is 1MB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L1i cache is changed in size and miss/hit rate is
determined.

• We increase L1i sizes 16, 32, 64, 128, 256 in kbs
respectively.

• The L1i miss rate is decreasing and L1i hit rate is
increasing. because of this , CPI is decreasing as size
of L1i increases.

3) L2 cache size:

• The default parameter values for L1d size is 64kB, L1i
size is 64kB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L2 cache is changed in size and miss/hit rate is
determined.

• We increase L2 sizes 256, 512, 1024, 2048, 4096 in kbs
respectively.

• The L2 miss rate is decreasing and the L2 hit rate is
increasing. This is because there is more data available
in L2, therefore the number of hits shoot up.Also the
CPI is reduced as the L2 cache size increases.

4) Block size:



• The default parameter values for L1d size is 64kB, L1i
size is 64kB, L2 size is 1MB, L1i associativity is 2, L1d
associativity is 2, L2 associativity is 2

• The Block is changed in size and miss/hit rate is
determined.

• We increase Block sizes 32, 64, 128, 256, 512 in terms
of B respectively.

• As block size increases, L1i miss rate is decreasing
and accordingly the hit rates are increasing.The CPI is
decreasing as block size increases till 128kb and then
increases.

5) L1i Associativity:

• The default parameter values for L1d size is 64kB, L1i
size is 64kB, L2 size is 1MB, Block size is 64B, L1d
associativity is 2, L2 associativity is 2

• The L1i associativity is changed in size and miss/hit
rate is determined.

• We increase L1d associativity sizes 1, 2, 4, 8, 16
respectively.

• The CPI remains the same, though the L1i associativity
is increased.

6) L1d Associativity:

• The default parameter values for L1d size is 64kB, L1i
size is 64kB, L2 size is 1MB, Block size is 64B, L1i
associativity is 2, L2 associativity is 2

• The L1d Associativity is changed in size and miss/hit
rate is determined.

• We increase L1d Associativity sizes 1, 2, 4, 8, 16
respectively.

• As L1d associativity increases, L1d miss rate is decreas-
ing and accordingly the L1d hit rates are increasing.The
CPI is decreasing with the increase of L1d associativity

7) L2 Associativity:
• The default parameter values for L1d size is 64kB, L1i

size is 64kB, L2 size is 1MB, L1i associativity is 2, L1d
associativity is 2, Block size is 64B

• The L2 Associativity is changed in size and miss/hit
rate is determined.

• We increase L2 Associativity sizes 1, 2, 4, 8, 16
respectively.

• As the L2 associativity is increasing, the L2 miss rate
is decreasing and the hit rate is increasing. The CPI is
decreasing as the L2 associativity is increasing

E. 470.lbm
Command

$ t ime . / b u i l d / X86 / gem5 . o p t −d / home / c s g r a d / d a v i d j e g
/ 4 7 0 / op1 1 . / c o n f i g s / example / se . py −c . /
benchmark / 4 7 0 . lbm / s r c / benchmark −o . / benchmark
/ 4 7 0 . lbm / d a t a / lbm . i n −I 100000000 −−c a c h e s −−
l 2 c a c h e −− l 2 s i z e =1MB −− l 1 d s i z e =64kB −−
l 1 i s i z e =64kB −−c a c h e l i n e s i z e =64 −− l 1 d a s s o c =2
−− l 1 i a s s o c =2 −− l 2 a s s o c =2

Results
1) L1d(Data) cache size:
• The default parameter values for L1i size is 64kB, L2

size is 1MB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L1d cache is changed in size and miss/hit rate is
determined.



• We increase L1d sizes 16, 32, 64, 128, 256 in Kbs
respectively.

• The L2 miss rate is decreasing and increasing based on
the L1d size. This is because, L1d content is a subset of
L2 cache. The L1d hit and miss rate is increasing and
decreasing respectively.

2) L1i(Instruction) cache size:
• The default parameter values for L1d size is 64kB, L2

size is 1MB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L1i cache is changed in size and miss/hit rate is
determined.

• We increase L1i sizes 16, 32, 64, 128, 256 in kbs
respectively.

• The L1i miss rate is decreasing and L1i hit rate is
increasing. because of this , CPI is decreasing as size
of L1i increases.

3) L2 cache size:

• The default parameter values for L1d size is 64kB, L1i
size is 64kB, Block size is 64B, L1i associativity is 2,
L1d associativity is 2, L2 associativity is 2

• The L2 cache is changed in size and miss/hit rate is
determined.

• We increase L2 sizes 256, 512, 1024, 2048, 4096 in kbs
respectively.

• The L2 miss rate is decreasing and the L2 hit rate is
increasing. This is because there is more data available
in L2, therefore the number of hits shoot up.Also the
CPI is reduced as the L2 cache size increases.

4) Block size:
• The default parameter values for L1d size is 64kB, L1i

size is 64kB, L2 size is 1MB, L1i associativity is 2, L1d
associativity is 2, L2 associativity is 2

• The Block is changed in size and miss/hit rate is
determined.

• We increase Block sizes 32, 64, 128, 256, 512 in terms
of B respectively.

• As block size increases, L1i miss rate is decreasing
and accordingly the hit rates are increasing.The CPI is
decreasing as block size increases till 128kb and then
increases.

5) L1i Associativity:
• The default parameter values for L1d size is 64kB, L1i

size is 64kB, L2 size is 1MB, Block size is 64B, L1d
associativity is 2, L2 associativity is 2

• The L1i associativity is changed in size and miss/hit
rate is determined.

• We increase L1d associativity sizes 1, 2, 4, 8, 16
respectively.



• The CPI remains the same, though the L1i associativity
is increased.

6) L1d Associativity:
• The default parameter values for L1d size is 64kB, L1i

size is 64kB, L2 size is 1MB, Block size is 64B, L1i
associativity is 2, L2 associativity is 2

• The L1d Associativity is changed in size and miss/hit
rate is determined.

• We increase L1d Associativity sizes 1, 2, 4, 8, 16
respectively.

• As L1d associativity increases, L1d miss rate is decreas-
ing and accordingly the L1d hit rates are increasing.The
CPI is decreasing with the increase of L1d associativity

7) L2 Associativity:
• The default parameter values for L1d size is 64kB, L1i

size is 64kB, L2 size is 1MB, L1i associativity is 2, L1d
associativity is 2, Block size is 64B

• The L2 Associativity is changed in size and miss/hit
rate is determined.

• We increase L2 Associativity sizes 1, 2, 4, 8, 16
respectively.

• As the L2 associativity is increasing, the L2 miss rate
is decreasing and the hit rate is increasing. The CPI is
decreasing as the L2 associativity is increasing
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