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( a Super Tracer and an analyzer for analyzing
Detailed Behavior of a Linux
on a Pentium family processor )
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2. ����������	(1/10)
2.1 
���������	(1/8)
(1) ������������������
��������������� !
"�

#$#%&', Linux�����������

���������,()*+,�-./0,
set_intr_gate�123456078", ����
�������������9:2;<=3.

���, set_trap_gate�123456078",
��>?@A9:2#=3.

���2�����#%BCD%/=< .
E8",����9:234FG&H/=3.
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2. ��F����G�HI(2/10)
2.1 JKL�����MNHI(2/8)

(2) ����I�JKLMN(/dev/hdb2)O�

�������������I�J�KL34

���������OS6�PQ#RSTUV

�+#",IVU�WX��Y./�Z[,\�
], IRQ14���^_@A&`a4b, IV
U�@A�c�d�2e,\C&fg@A9

�hO#", /dev/heb20i+j�#=3.

I/O�kl#R',mno0IVU�@A�pq

STUV�, I/Or0, CPU�s0t#"�%/
=< . ;u%vD,wxyz#{|&1}.

PQ1~STUV

H456���#", I/O���Y./=3.
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2. ��F����G�HI(3/10)
2.1 JKL�����MNHI(3/8)

(3) OS�I/O6PQ1~STUV�I/O6���

����I�J����(�V���0�dKL

#,PQ1~STUV����#%e5607/,

�IRQ���OS�I/O6������.

���������,�W��&ON����

I/O�kl=R�Y���r0,��I/O�k
l346��V�T����g1}�>?��.

��(1/2)

��, 5�V����8MB�����i.

E8",��0, I/O�kl/Y���r�, CPU
�@A�T�(EFLAGS)�����W���ON.
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2. ��F����G�HI(4/10)
2.1 JKL�����MNHI(4/8)
(3) OS�I/O1OPQRST�U�I/O1�VWX7(2/2)

(/usr/src/linux/) mm/page_alloc.c �NR_MEM_
LISTS

mm/slab.c�SLAB_OBJ_MAX_ORDER,

����p�����

�, Red Hat Linux 6.20 e"�,¡�o0�
�#R�����^¢?(kmalloc)9�^>?%
����£¤¥�, ¦§¨KB.

\C�©ª«0¬34R®0, ¯����°

cache_sizes, cache_sizes_name, kmalloc,
kfree
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2. ��F����G�HI(5/10)
2.1 JKL�����MNHI(5/8)

(4) ��������	
����(1/2)

±9,\�TF&OFF%'ON.

(A) ����kl±0,
�,j��J�+��
��j����(TSS)²³CPUr(�EFLAGS)
������T�(TF)�ON.

(B) ����r0

(b) ������´������µ¶9, CP
Ur�TF�ON. (#$%&'()*6. ( C ) +,-).

(c) ����$'��J����(iret)�·z

(a) EFLAGS�¸��i����( popf )·z

±0, �J��µ�J�+¹�TFW��&OFF
9H8"ºiUS��,j�%', ON0��.
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2. ��F����G�HI(6/10)
2.1 JKL�����MNHI(6/8)
(4) 
�Y���Z[\]�Q^HI(2/2)

(B) ����./

(d) �»X¼�T&iUS��,j�¯½��
,j��:2;<4��, TFW���ON.
iUS��,j��:2;<4��, OFF.
¾#,iUS��,j�9H8"u,¿À��
¼���]��(Á�´Â����)��2Ã
�)���p�2±0�,�,j���I
Ä�034( CPUZ[034)��&Åa4
7Ã0,�±o0TFW���ON.

(a) do_check_pgt_cache
(b) do_bottom_harf
(c) run_task_queue
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2. ��F����G�HI(7/10)
2.1 JKL�����MNHI(7/8)

Æ�Ç�IV�������p�7/��
�;C4��p� ( stdb_trace_do )&¯��
ÈÉ�ÊË. (%&�, HP��'()*+,-.)

(A) ��iS��6��¹Ì(¢ÍÎ)
(B) ��;CR�X�J�¹Ì
(C) �,j�Ï�Ð ( pid ) 6�,j�Ñ

(5) ��������	
��

(D) ÒOTU°T�ÓÔ(0x4..,0x5..)6Õ�Ö
�,�T´ÓÔ(0x8..)�ÈÉ (,�S�X¼
���Ñ×�iS���Ø;�)

(E) �IÄ�@A��,j��Ù
(F) ÚOÛ&ÜÝ34Æ�Ç�¹�Own-

cording9Þm;CRiS���I�J.
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2. ��F����G�HI(8/10)
2.1 JKL�����MNHI(8/8)

(A) ���´��� ( stdb )
(6) ����������

(a) ßàáâ6kl/ã��Þm.
(b) ���´���äå�255.
(c) Ctrl+Tab¿��æâáç�±�d�è.

(B) éê¿�ç�
(a) Ctrl+1¿�ç�±0kl.
(b) Ctrl+Esc¿�ç�±0ã�.

(C) �gëì½�panic1}±�0íîã�.

(D) /dev/hdb2&ïð±0íîã�.
¾#Ctrl+^¿��æâáç�±0�ñã�.
5���, ����;CR£]�òó&ô4.
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2.2 ��������6OS�õ�IRQ���

���������I/O±0CPU�ö÷#%e

#$#, øu#%e6, OS� I/O12r0 ,

���������, IDE0�I/O2Uù��
¿¼�0Uù��&H4��, ���(�V���
0úûz#, /dev/hdb2ü�I/O�kl#%e.

�������&I/O�12. 5���, OS�
I/O&µ0Y.46,wxyz{|�&1}.

�9,\�I/Or0OS�I/O12�,ý.

2. ��F����G�HI(9/10)

I / O�����	
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OS�I/O�����þ�±0,/dev/hdb2ü�
I/O�wk34.



2.3 ���������JU*����	
�����2Ã6, ����#%e��0��"

ý��9�, JU*����6,000	0#R�

Â�S
�(,�@�5.5	b0#$�Øñ>.
#$#, PC-AT�¢�JU*�����n�

���������,��Ô����<�0,

�0�#e����I�J&ÊË;C"#=Ã.
�[,�I�J����, JU*���&��.

�,�T´�2���,�\6,000ó�1.

-
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Æ��J(½ò�â)�hO#",JU*����
��,�T´$'JU*�������34�

�����;<45607/,(){|���.



3. ����I�J�i�TUÖ��G(1/2)
i�TUÖ�,� [2]�2����íî�
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�!�	�*U��V�X"�9H/, TCONC
(Trace data Converter‘s Conbination)6y#.

TCONC�$%¢?.
(A) �����%�,�T´�&�ÓÔó!
(B) ����;CR��ÈÉ�'����U�

(vi�*�S9ÅC4())ü���.
(C) wnest6eÃ��U�0, ����;CR�,
�T´���� / ���S�*+��,3
Ç��-��z..

ì /0�X.



3. ���������	
����(2/2) Linux Conference 2001 in Japan (15/ 20)

01 1��02(

000 000001 xc010cab6 { IRQ0x05_interrupt + x1b } &&&irq5&&& : pushl
000 000002 000002 xc010ca70 { IRQ0x05_interrupt + x20 } : jmp 0xc010c910

001 000003 xc010c910 { common_interrupt } : cld
001 000016 000014 xc010c923 { common_interrupt + x13 } : call 0xc010ceb4

002 000017 xc010ceb4 { do_IRQ} : pushl %ebp
002 000029 000013 xc010ceb4 { do_IRQ + x22 } : call *%eax

003 000030 xc010c868 { do_8259A_IRQ } : psubl $0x4,%esp
003 000065 000036 xc010c8da { do_8259A_IRQ + x7a } : call 0xc010cfc0

: (_`)
003 000582 xc0108869 { restore_all } : popl %ebx
003 000592 000011 xc0108875 { restore_all + xc } : iret

�3�45 :
�������
�	
�� 1��.

62�3�2

789:��

��;<

62�3�2

=>9:��

��;<
?@����A :
����������
�����.

9:���� :
��������/�
� !�"#��.

)BC+offset :
��������/�
� !�$%&+
offset.

D�E�F�GH :
��'(� !�)"*�
+�,-.
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4.12346îÜ�!ì(1/3)
4.1 1234
5 Red Hat Linux 6.26ÎFTP76STDB�hO.
5 OS�/dev/hda, STDB�/dev/hdb2�hO.
5 �)�89�*��(9, Linux �*�S (�J
�Si,��), Linux ftp��V, Linux telnet��
V, Linux web��V, Linux netscape+TUi��
,²³Linux GNOME-Kterm(�J�Si,��)�
34��:,��500Mstep¯(�����6,\�
;<�!�&=>0îÜ3456���.

(1)?@ß FMV-6550-DX4 (Pentium III 550MHz)

(2) Gateway GP-350 (Pentium II 350MHz)

(3) Plat‘Home Standard (Pentium 200MHz)
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4.2 îÜ�!ì ( vmstat��!ì)(1/2)
Vmstat�CPUhOA�B®C�¯�07/�!.
(A) 1��02��E�vmstat2?@IJKL, 160,468stepM3,808,

808step2N/vmstat2%&OPQRS, 1��02TUVWXY
vmstat2Z�[\N2?@stepA*, 2,533step+PQRSO]^.

(B) _IO_printfXYvmstat_2`a��bc*, step=(a)726,642 (b)
752,346 (c) 3, 751,17323bc+, 6ded, (a)O“procs…”2f
�ghi, (b)O“r b w….”2f�ghi, (c) OAj2hiSkl
dQ2+, (b)S(c) 2N+, CPUm'nO%&odpqQSrs.

(C) tu(c) KLD
v/,w�Fw`XY2vmstat_2`a��IJ
xyzQS, step=3,664,101+/proc/statxopen{, step=3,665,823
+/proc/stat2|}��xread.

(D) tu2read2.2~A2���~�*, ��2�L.
System_call > sys_read > array_read > __get_free_pages >
get_root_array > get_kstat



Linux Conference 2001 in Japan (18/20)4.abcd1efghi(3/3)
4.2 efghi ( vmstat�ghi)(2/2)

(E) get_kstat2���|}��KL, CPUm'n2VW*, kstat.cpu
_user, kstat.cpu_nice, kstat.cpu_system2��2�AXY�Q.

SMP+*�q2+, sched.c2.2update_process_times+%&.
(F) ��Ax	�{pqQ2*, smp.cSsched.c+P��O, RR+*

(G) �����2�AticksSsystem*lost_ticksSlost_ticks_system

�tSupdate_process_times2����KL,

2j/K�p�L, RdYxdo_timerO	�.

(D) do_timer*����a��������/���od, 62�
lost_ticks/1x�{, ���d���E�OZ�[���+�
q��, lost_ticks_system/1x�.

��1����?@2�n, ��Z�[���+a���w��j

200msec�t2?@2�nx, CPUm'nS{phi{pqQ

vmstat*, �s�N��2����a���2���A/ ¡Q

RSO]��.
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¯(07/, Red Hat Liux 6.2�ì068",
Æ�Ç������DAPb�
"��,�T´
EF��!�&, JU*��ã�3456ýv,Gm
#",>?9H4

*�#"H9$�éI��#"e=3&, G P L
[ 22, 23 ]0Jû, STDB��)9,Kk#"e=3.

http://info.isl.ntt.co.jp/stdb/index-e.html

56��L'$0#=#R. �,MN�,OSTDB0

78",OSTDB�hO�� G P L0JPe"2Ã
Q/, NTT7/éIR�SB;C456��/=< .
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¯��CN0,TvUVW#=3.
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#"�;8RDr. Gordon MooreY³0Z�[Ô�
\�.

�, Linux�]¼^�Ä��\�, Y³0, GPL0J

Pe"�,�T´�_`�;8R\�.

ab'#eLinux��#"�;8RLinuxTorvalds

���

fj.os.linux�news�9,ÈÉ�_`�;8R\�.


