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Study on Performance Analysis Methods for Page Faults Based on System Tracing and Pattern
Mining

WEI Shuwen and WANG Baohui
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Abstract Page fault handling is a core module in the memory management subsystem of the Linux kernel. For memory-intensive
applications such as databases, the process efficiency will directly impact the overall system performance and often becomes a
performance bottleneck. There has been extensive research on optimizing memory usage and reducing the occurrence of page
faults. However, the handling patterns of page faults and their latency distribution in real-world environments have received lit-
tle attention. This paper proposes a method based on execution tracing to analyze the handling patterns and latency distribution
of page faults. With this method, the handling patterns and latency distribution of page faults under two classic memory-inten-
sive workloads is studied. which providing important references for optimizing memory-intensive applications.
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4) redis-b-2330522 __do_page_fault() {

| |
4) redis-b-2330522 | 0.063 us | fault_in_kernel_space();
4) redis-b-2330522 | 0.061 us | down_read_trylock();
4) redis-b-2330522 | | find_vma() {
4) redis-b-2330522 | 0.061 us | vmacache_find();
4) redis-b-2330522 | 0.178 us | } /% find_vma */
| |

4) redis-b-2330522 handle_mm_fault() {

[ 3 function_graph i i 25 R = K

Fig. 3 Function_graph tracing results
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Table 1 Original sequences

SID Sequences
S (abed)
(cabe)
S {acbac)

bR B e AT B, X TR I e IR
BRIk 2 A,
2 BT

Table 2 Projected sequences

SID Sequences
S {bed)
S (bey
S (cbac)
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M4 = T 40T BB % sz
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1. Procedure OptimizedPrefixSpan(S,min_sup,Prefix=[])

Optimized PrefixSpan

2. Input:Sequence database S, minimum support threshold min_sup

3. F < empty list
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. Counter <= new HashMap(O)

. for each sequence seq in S do

w

. first_item < first element of seq
. Counter[ first_item] < Counter[ first_item] + 1

. end for

© 0w NN O

. for each item,count in Counter do
10. if count >>=min_sup then
11. F. append(item)
12. end if
13. end for
14. for each item in F do
15. NewPrefix <= Prefix + [item]
16. Output NewPrefix
17. ProjectedDatabase <— BuildProjectedDatabase(item, S)
18. if not empty(ProjectedDatabase) then
19. call OptimizedPrefixSpan ( ProjectedDatabase, min _sup, NewPre-
fix)
20. end if
21. end for
22. End Procedure
23.// Build the projected database
24. Procedure BuildProjectedDatabase(item,S)
25. ProjectedDatabase <= empty
26. for each sequence seq in S where item is the first element do
27. Rest < the part of seq after item
28. if not empty(Rest) then
29. Projected Database. append(Rest)
30. end if
31. end for
32. return Projected Database
33. End Procedure
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