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Appendix C  

Supplementary Benchmarks 

This is the complete collection of benchmarks run in conjunction with this thesis. See 
Appendix A for how to obtain the numerical values and the source code for the 
programs that generated them. 

C.1 Layout and Navigation 
The results of the benchmarks described in Sections 5.3.2 and 5.3.3. 
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Chart C-1. Implicit layout on Pentium 4. 
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Chart C-2. Implicit layout on Pentium 3. 

MIPS R10000, 1024/128
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Chart C-3. Implicit layout on MIPS R10000. 
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Chart C-4. Implicit layout on MIPS R10000, relative L2 cache misses. 
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Chart C-5. Implicit layout on MIPS R10000, relative TLB misses. 
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Chart C-6. Layout using std::allocator on Pentium 4. 
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Chart C-7. Layout using std::allocator on Pentium 3. 
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Chart C-8. Layout using std::allocator on MIPS 10000. 
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Chart C-9. Layout using std::allocator on MIPS 10000, L2 cache misses. 
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Chart C-10. Layout using std::allocator on MIPS 10000, TLB misses. 
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Chart C-11. Layout using stack_allocator on Pentium 4. 
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Chart C-12. Layout using stack_allocator on Pentium 3. 
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Chart C-13. Layout using stack_allocator on MIPS 10000. 
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Chart C-14. Layout using stack_allocator on MIPS 10000, L2 cache miss. 
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Chart C-15. Layout using stack_allocator on MIPS 10000, TLB miss. 
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Chart C-16. Recursive fill, heap, Pentium 4. 
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Chart C-17. Recursive fill, heap, Pentium 3. 
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Chart C-18. Recursive fill, heap, MIPS 10000. 
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Chart C-19. Recursive fill, heap, MIPS 10000, L2 cache miss. 
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Chart C-20. Recursive fill, heap, MIPS 10000, TLB miss. 
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Chart C-21. Recursive fill, stack, Pentium 4. 
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Chart C-22. Recursive fill, stack, Pentium 3. 
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Chart C-23. Recursive fill, stack, MIPS 10000. 
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Chart C-24. Recursive fill, stack, MIPS 10000, L2 cache miss. 
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Chart C-25. Recursive fill, stack, MIPS 10000, TLB miss. 
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Chart C-26. Final, Pentium 4. 
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Chart C-27. Final, Pentium 3. 
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Chart C-28. Final, MIPS 10000. 



   147 
C.2 Basic Merger 

   

MIPS R10000, 1024/128

95%

97%

99%

101%

103%

105%

0 50 100 150 200

Order

R
el

at
iv

e 
w

al
l c

lo
ck

 ti
m

e

impl_veb
pb_heap_df
pb_stack_df
rec_heap_veb
rec_stack_veb

 
Chart C-29. Final, MIPS 10000 L2 cache misses. 
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Chart C-30. Final, MIPS 10000 TLB miss. 

C.2 Basic Merger 
The results of the benchmarks described in Section 5.3.4. 
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Chart C-31. Basic mergers, (α,d) = (1,3), Pentium 4. 
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Chart C-32. Basic mergers, (α,d) = (1,3), Pentium 3. 
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Chart C-33. Basic mergers, (α,d) = (1,3), MIPS 10000. 
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Chart C-34. Basic mergers, (α,d) = (4,2.5), Pentium 4. 
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Chart C-35. Basic mergers, (α,d) = (4,2.5), Pentium 3. 
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Chart C-36. Basic mergers, (α,d) = (4,2.5), MIPS 10000. 



150 Appendix C 
Supplementary Benchmarks  C.2 

 

Pentium 4, 512/512

0,85

0,95

1,05

1,15

1,25

1,35

1,45

0 50 100 150 200 250 300

Order

R
el

at
iv

e 
w

al
l c

lo
ck

 ti
m

e

simple,16,1.5

two,16,1.5

hyb,16,1.5

hl,16,1.5

hyb0,16,1.5

hyb3,16,1.5

 
Chart C-37. Basic mergers, (α,d) = (16,1.5), Pentium 4. 
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Chart C-38. Basic mergers, (α,d) = (16,1.5), Pentium 3. 
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Chart C-39. Basic mergers, (α,d) = (16,1.5), MIPS 10000. 
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Chart C-40. Basic mergers, Pentium 4. 
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Chart C-41. Basic mergers, Pentium 3. 
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Chart C-42. Basic mergers, MIPS 10000. 
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C.3 Merger Caching 
The results of the benchmarks described in Sections 5.4.1 and 5.4.2. 
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Chart C-43. Effects of merger caching, Pentium 4.  
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Chart C-44. Effects of merger caching, Pentium 3.  
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Chart C-45. Effects of merger caching, MIPS 10000.  
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Chart C-46. Effects of merger caching, MIPS 10000, L2 cache misses.  
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Chart C-47. Effects of merger caching, MIPS 10000, TLB misses. 
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C.4 Base Sorting Algorithms 
The results of the benchmarks described in Section 5.4.3. 
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Chart C-48. Base sorting algorithms, Pentium 4.  
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Chart C-49. Base sorting algorithms, Pentium 3.  
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Chart C-50. Base sorting algorithms, MIPS 10000.  
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Chart C-51. Base sorting algorithms, Itanium 2.  

C.5 Buffer Sizes 
The results of the benchmarks described in Section 5.4.4. 



156 Appendix C 
Supplementary Benchmarks  C.5 

 

Pentium 4, 512/512
16,000,000 elements

0 s

5 s

10 s

15 s

20 s

25 s

0 5 10 15 20 25 30 35 40 45
α

W
al

l c
lo

ck
 ti

m
e

d = 1.5

d = 2.0

d = 2.5

d = 3.0

 
Chart C-52. Buffer parameters, sorting 16,000,000 elements on Pentium 4.  
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Chart C-53. Buffer parameters, sorting 22,000,000 elements on Pentium 4.  
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Chart C-54. Buffer parameters, sorting 26,000,000 elements on Pentium 4.  
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Chart C-55. Buffer parameters, sorting 16,000,000 elements on Pentium 3.  
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Chart C-56. Buffer parameters, sorting 22,000,000 elements on Pentium 3.  
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Chart C-57. Buffer parameters, sorting 26,000,000 elements on Pentium 3.  
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Chart C-58. Buffer parameters, sorting 3,700,000 elements on MIPS.  
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Chart C-59. Buffer parameters, sorting 5,100,000 elements on MIPS.  
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Chart C-60. Buffer parameters, sorting 6,700,000 elements on MIPS.  
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C.6 Straight Sorting 
The results of the benchmarks described in Section 6.1 and 6.2. 

Pentium 4, 512/512

0,1µs

1,0µs

10,0µs

100,0µs

1.000.000 10.000.000 100.000.000 1.000.000.000
Elements

W
al

l c
lo

ck
 ti

m
e 

pe
r e

le
m

en
t

ffunnelsort
funnelsort
lowscosa
stdsort
ami_sort
msort-c
msort-m

 
Chart C-61. Wall clock time sorting uniformly distributed pairs on 

Pentium 4. 
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Chart C-62. Wall clock time sorting uniformly distributed pairs on 

Pentium 3. 
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Chart C-63. Wall clock time sorting uniformly distributed pairs on MIPS 

10000. 
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Chart C-64. Page faults sorting uniformly distributed pairs on Pentium 4. 
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Chart C-65. Page faults sorting uniformly distributed pairs on Pentium 3. 
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Chart C-66. Page faults sorting uniformly distributed pairs on MIPS 

10000. 
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Chart C-67. Cache misses sorting uniformly distributed pairs on MIPS 

10000. 
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Chart C-68. TLB misses sorting uniformly distributed pairs on MIPS 

10000. 
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Chart C-69. Wall clock time sorting uniformly distributed integers on 

Pentium 4. 
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Chart C-70. Wall clock time sorting uniformly distributed integers on 

Pentium 3. 
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Chart C-71. Page faults sorting uniformly distributed integers on Pentium 

4. 
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Chart C-72. Page faults sorting uniformly distributed integers on Pentium 

3. 
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Chart C-73. Wall clock time sorting uniformly distributed records on 

Pentium 4. 
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Chart C-74. Wall clock time sorting uniformly distributed records on 

Pentium 3. 



166 Appendix C 
Supplementary Benchmarks  C.7 

 

Pentium 4, 512/512

0,0

5,0

10,0

15,0

20,0

25,0

30,0

35,0

40,0

45,0

50,0

100.000 1.000.000 10.000.000
Elements

Pa
ge

 fa
ul

ts
 p

er
 b

lo
ck

 o
f e

le
m

en
ts

ffunnelsort
funnelsort
stdsort

 
Chart C-75. Page faults sorting uniformly distributed records on Pentium 

4. 
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Chart C-76. Page faults sorting uniformly distributed records on Pentium 

3. 

C.7 Special Cases 
The results of the benchmarks described in Sections 6.2 and 6.3. 
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Chart C-77. Wall clock time sorting almost sorted pairs on Pentium 4. 
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Chart C-78. Wall clock time sorting almost sorted pairs on Pentium 3. 
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Chart C-79. Page faults sorting almost sorted pairs on Pentium 4. 
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Chart C-80. Page faults sorting almost sorted pairs on Pentium 3. 
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Chart C-81. Wall clock time sorting few distinct pairs on Pentium 4. 
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Chart C-82. Wall clock time sorting few distinct pairs on Pentium 3. 
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Chart C-83. Page faults sorting few distinct pairs on Pentium 4. 
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Chart C-84. Page faults sorting few distinct pairs on Pentium 3.  


