
Linux 2.6������

2005�6�23	


��
��(yamahata@valinux.co.jp)

VA Linux Systems Japan���������

����

� 2.6���� 

� !"#$%&'(

� )*+,'(�-%'�

� ./�0*12&

� )*+,'(345

� 67�VA Linux�89:;



 2.6���� 

2.4 -> 2.6����<=

� 2.4�>?@A�������BC

� DE+FG&HI+���



O(1)DEJ*+F

� O(1)DEJ*+F

� !"KDLMNOPDE+FG&HI+QR

� DEJ*+&'(S�T!"KDUVWXYZ
A[\M]P./�0*^D��

� _+��D`���_F+&'(M]P��abc
ZA

d+J./�0*���

� d+J./�0*/e�#$./�0*�f
g

� inodehMradix treeijklmnd+J./�
0*o�KD�pqriQR

� d+J�stZainodeuv��swtZM
x9yz��

� rmapijklmnd+JB{|}iyz~

� buddy allocaterMhot/cold page�jk

� page���/B{SMhot/coldW��Z�ncpu

./�0*���z�QRl�P



��|}���

� workqueue�jk

� �cpuR�pqM��ZnDE+FG&HI+Q
R

� taskqueue�tasklet��T���

� Bh�'�FW�#��9�;�T��M�
w��

� �CPU�pqM��OP]�Mx@A�

� �MSCSI�9�;|}ipq��OP���w
�

� `%�+|}a�#��9�;W� Z�
CPUhMpq��OP]�Mx@A�

"���¡¢r~

� £¤�"���¡¢r~(BKL�¥¦)

� vfs§¨�bkl�¥©

� block device�ª"��«e%Dh�"��

� ¬?­@��P�®a
� file system(nfs clinetx¯)

� rpciod



°Z�"���jk

� RCU(Read Copy Update)�jk

� ./�0*M±²W§³x�o�´&µ¶

� CPULMNOPDE+FG&HI+�QR

� e.g. ���·+�!"�¸�¹}n�+HI'(|}
x¯M� lmP�

� seqlock�jk

� e.g. `%�ºL�»°(xtime, xtime_lock)MZ]�

lmngettimeofday�¼½QR

ª"��I/O¾¿���

� bio�jk

� Àbuffer head%'`+#Á+D�bio�Â^*Ã
+0Ä'�

� �#$%�0DH¶�NÅiÆ�

� �ÇI/ODEJ*+F�jk

� anticipatory

� deadline

� CFQ



AIO�jk

� 2.4��F%ªF&M]PDÃ��W�@A
Â^*Ã+0Ä'?@A

� work queueWÈ ZAÉÊ

� VFSiaioWËÌZA%'`+#Á+DMº»

� file_operations�º»

� aio_read()

� aio_write()

� aio_fsync()

� ÍÎdirect I/OMZ§ËÏix�

Ð�Ñ

� SMP\./�0*F%'WËÌZAºL�j

k(percpu)

� DEJ*+Frun queueÒ�#��9�;x¯M
� 

� NAPI(New API)�jk

� Zero Copy NFS

� NFSÓ+e�zero copy~�¼½QR

� NUMANÅ



!"#$%&'(

2.6�!"#$%&'(

� 2.6��)*+,'(ixlm�nÔYx@
��P�Õ?i

� ÉÖM!"#$%&'(WZ�;P



!"#$%&'(

� OprofileW� Z�n|}MS×iØ@��
Ð�x\[ÙW��OP�

� nfsÓ+e\Z�±²W§³�noprofile�!
"#$%&'(

� XFSW� 

samples  %        app name                 symbol name

1274047  24.7291  vmlinux                  default_idle

747545   14.5098  vmlinux                  xfs_iget_core

220450    4.2789  vmlinux                  xfs_dir2_leaf_getdents

167999    3.2608  vmlinux                  linvfs_readdir

161204    3.1290  vmlinux                  xfs_dir2_put_dirent64_direct

114369    2.2199  vmlinux                  _spin_lock

69383     1.3467  vmlinux                  schedule

42445     0.8239  vmlinux                  __d_lookup

40718     0.7903  vmlinux                  _spin_lock_irqsave

40001     0.7764  vmlinux                  csum_partial

39220     0.7613  vmlinux                  _spin_lock_bh

36098     0.7007  oprofiled                odb_insert

35341     0.6860  vmlinux                  xfs_iextract

32502     0.6309  vmlinux                  nfsd_read

30993     0.6016  vmlinux                  filldir_one

29199     0.5667  vmlinux                  csum_partial_copy_generic
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sys_write()

  +generic_file_write()

    +do_generic_file_write();

      +__grab_cache_page();

      +ext3_prepare_write()

        +block_prepare_write();

          +__block_prepare_write();

      +__copy_from_user();

      +ext3_commit_write()

        +generic_commit_write();

          +__block_commit_write();

sys_write()

  +vfs_write();

    +do_sync_write()

      +ext3_file_write()

        +generic_file_aio_write();

  +__generic_file_aio_write_nolock();

            +generic_file_buffered_write();

              +__grab_cache_page();

      +ext3_prepare_write()

        +block_prepare_write();

  +__block_prepare_write();

      +filemap_copy_from_user();

      +ext3_ordered_commit_write()

        +generic_commit_write();

  +__block_commit_write();
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__grab_cache_page()

  +__find_lock_page();

    +__find_lock_page_helper();

      +__find_page_nolock();

  +page_cache_alloc();

  +add_to_page_cache_unique()

     +__find_page_nolock();

     +__add_to_page_cache();

       +add_page_to_inode_queue();

       +add_page_to_hash_queue();

         +inc_nr_cache_pages();
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  +find_lock_page();

    +radix_tree_lookup();

  +page_cache_alloc();

  +add_to_page_cache();

    +radix_tree_preload();

      +kmem_cache_alloc();

    +radix_tree_insert();

      +radix_tree_extend();

        +radix_tree_node_alloc()

    +radix_tree_preload_end();

  +pagevec_add()

  +__pagevec_lru_add();
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vma        samples      %       symbol

c03b0d40     780        0.7439  eth_type_trans
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c03b0da0     694        0.6619  eth_type_trans
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struct task_struct

struct thread_info

task

thread_info

runqueue_t runqueues[NR_CPUS]

...

cpu

try_to_wake_up() task->thread_info->cpu�>è�+,W���
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  TASK_xxx
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TASK_RUNNING§¨

TASK_(UN)INTERRUPTIBLE
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vma                   % symbol

c01148e0  0.5957 try_to_wake_up

c01148e0  0.1872

c01148e1  0.8941

c01148e4  0.2654

c01148e5  0.2878

c01148e6  0.1285

c01148e9  0.0168

c01148f0  0.1704

c01148f1  1.2043

c01148f4  0.4750

c01148f5  0.9696

c01148f8  0.7796

c0114900 10.6262 <<< p->thread_info

c0114903 12.5933 <<< p->thread_info->cpu

c011490a  1.5172

c011490c  0.0615

c011490f  0.0531

c0114914 22.6131 <<< task_rq_lock(p, &flags);

                                      spin lock

vma                   % symbol

c01148e0  0.5271 __try_to_wake_up

c01148e0  0.5221 

c01148e1  0.5047

c01148e4  0.2262

c01148e5  0.1740

c01148e6  0.0522

c01148f0  0.1044

c01148f1  1.3227

c01148f4  0.4525

c01148f5  1.0790

c01148f8  1.2008

c0114900  0.2436 <<< p->thread_info

c0114903 15.7153 <<< p->thread_info->cpu

c011490a  1.5837

c011490c  0.0522

c011490f  0.1218

c0114914 28.6808 <<< task_rq_lock(p, &flags);

                                       spin lock
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