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Table 1. Scattering of calls toz d�~$^`h�d`^Z� a�g n\d��$^
f z across virtual memory
and buffer cache code.
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Allocating buffers uses
yet another threshold,
vfs_threshold()
(shown at top of page)

      paging maybe be needed at any
     one of these four pointcuts.

This advice executes around
points when we are
unqueuing_available_pages().

Named pointcuts identify 
points in the execution of the kernel −−

Page fault handling uses
a modified threshold,
without cnt.v_cache_min

It has access to vm_page_t m.

Advice declarations make a relationship 
between advice code and when it runs.

Page unqueuing and allocating 

(shown at top of page).
both use vm_page_threshold()

/* helper functions */
int pages_available()    { return cnt.v_free_count    + cnt.v_cache_count; }
int vm_page_threshold()  { return cnt.v_free_reserved + cnt.v_cache_min;   } 
int vfs_page_threshold() { return cnt.v_free_min      + cnt.v_cache_min;   }

aspect pageout_daemon_wakeup {

  /* when we are unqueuing */
  pointcut unqueuing_available_pages(vm_page_t m):
    execution(void vm_page_unqueue(m)) 
    && cflow(execution(void vm_page_activate(vm_page_t)) 
             || execution(void vm_page_wire(vm_page_t))     
             || execution(void vm_page_unmanage(vm_page_t)) 
             || execution(void _vm_page_deactivate(vm_page_t, int)));

 
  /* when we are allocating new pages */
  pointcut allocating_pages(vm_object_t object, vm_pindex_t pindex, int page_req):
    execution(vm_page_t vm_page_alloc(object, pindex, page_req));

  /* when we are faulting in pages */
  pointcut faulting_pages(int rbehind, int rahead):
    execution(boolean_t vm_pager_has_page(vm_object_t, vm_pindex_t, int*, int*))
    && cflow(execution(int vm_fault_additional_pages(vm_page_t, rbehind, rahead, 
                                                       vm_page_t*, int*))); 

  /* when we are allocating buffer space */
  pointcut allocating_buffers(vm_page_t m, int also_m_busy, const char* msg):
    execution(int vm_page_sleep_busy(m, also_m_busy, msg))
    && cflow(execution(int allocbuf(struct buf*, int)));

  /* below threshold for VM when unqueuing */
  around(vm_page_t m): 
    unqueuing_available_pages(m) 
  {
    int queue = m−>queue;
    proceed(m);
    if (((queue − m−>pc) == PQ_CACHE) && (pages_available() < vm_page_threshold()))
        pagedaemon_wakeup();
  }

  /* page alloc fails, or below threshold for VM when allocing */
  around(vm_object_t object, vm_pindex_t pindex, int page_req):
    allocating_pages(object, pindex, page_req)
  {
    vm_page_t allocd_page = proceed(object, pindex, page_req);
    if (allocd_page == NULL)
      pagedaemon_wakeup();
    else
      if (pages_available() < vm_page_threshold())
        pagedaemon_wakeup();
    return allocd_page;
  }

  /* prefetching past modified threshold for VM */
  after(int rbehind, int rahead): 
    faulting_pages(rbehind, rahead)
  {
    if ((rahead + rbehind) > (pages_available() − cnt.v_free_reserved)) 
      pagedaemon_wakeup();
  }
  

  /* buffer allocing when below threshold for VFS */    
  around(vm_page_t m, int also_m_busy, const char* msg):
    allocating_buffers(m, also_m_busy, msg)
  {
    int had_to_sleep = proceed(m, also_m_busy, msg);
    if (!had_to_sleep  && ((m−>queue − m−>pc) == PQ_CACHE) 
                           && (pages_available() < vfs_page_threshold()))
      pagedaemon_wakeup();
    return had_to_sleep;
  }

}

Figure 1. The page daemon wakeup aspect captures the points in the system where the page daemon
may be activated if the system is running low on free pages and the possible activation of the daemon
at each point.
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Table 2. Scattering of 46
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across UFS, FFS, and EXT2. The overlap shown in the
table refers to identical quota code in both FFS and EXT2.

...

 
  after(struct mount *mp): 
    sync(mp) 
  {
    qsync(mp);
  }

  
  before(struct inode *ip): 

  {
    int i;
    for (i = 0; i < MAXQUOTAS; i++)
      ip−>i_dquot[i] = NODQUOT;
  }

}

    vget(ip)

These pointcuts correspond 
to file system operations in both

quota advice applies.
FFS and EXT2, on which disk 

...

aspect disk_quota {

    execution(int ffs_flushfiles(mp, flags, p))
    || execution(int ext2_flushfiles(mp, flags, p));

  pointcut sync(struct mount *mp):
    execution(int ffs_sync(mp, int, struct ucred*, struct proc*)) 
    || execution(int ext2_sync(mp, int, struct ucred*, struct proc*));

    && cflow(execution(int ffs_vget(struct mount*, ino_t, struct vnode**)))
             || (execution(int ext2_vget(struct mount*, ino_t, struct vnode**)));

  pointcut flush(register struct mount *mp, int flags, struct proc *p): 

  around(register struct mount *mp, int flags, struct proc *p): 

  {  
    register struct ufsmount *ump; 
    ump = VFSTOUFS(mp);
    if (mp−>mnt_flag & MNT_QUOTA) {
      int i;
      int error = vflush(mp, NULLVP, SKIPSYSTEM|flags);
      if (error)
        return (error);
      for (i = 0; i < MAXQUOTAS; i++) {
        if (ump−>um_quotas[i] == NULLVP)
          continue;
        quotaoff(p, mp, i);
      }
    }
    return proceed(mp, flags, p); 
  }

    flush(mp, flags, p)

  pointcut vget(struct inode *ip):
    execution(void ufs_ihashins(ip)) 

Figure 2. Shared advice in the VFS portion of a quota aspect: (a)
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prevents
_b_:���`^ D e � _$m
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from executing if
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returns an error; (b)
d`_`e$^�c

attaches
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to
_b_:���`^ D e � ��E`g|k

; (c)
]\^`_�a�c$^

attaches quota operations to all executions of
f$_:� {�}$d\�Z}�{�g|�

in the control flow of
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Table 3. Control Flow to mi switch in FreeBSD
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