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Introduction

•Use shared resources efficiently
•Apps affect each other’s performance
• Create great user experience



What You Will Learn

•How to reduce memory footprint
•How to optimize disk accesses
•How to do background work



Memory
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Lower Your Memory Footprint

• Reduces chance your memory is swapped
•More memory is quickly available when needed
• Improves overall system performance



Profile and Reduce Memory Use

• Profile objects allocated by you app
•Helps find areas to focus optimization efforts

• Look for leaked objects
•Analyze retain cycles

Allocations

Leaks

Fixing Memory Issues Nob Hill
Thursday 2:00PM



Automate Memory Testing

• Integrate memory metrics with your regular testing
• View increases in allocated objects with suspicion
• Immediately fix leaks to prevent engineering debt



Automated Allocations Profiling

•Use the heap command-line tool
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Automated Allocations Profiling

•Use the heap command-line tool

$ heap MyLeakyApp

  COUNT     BYTES       AVG   CLASS_NAME          TYPE    BINARY
  =====     =====       ===   ==========          ====    ======
   7063    950160     134.5   non-object
   5081    234192      46.1   __NSCFString        ObjC    CoreFoundation    
   1125     72000      64.0   __NSCFDictionary    ObjC    CoreFoundation    
    197      9456      48.0   __NSArrayM          ObjC    CoreFoundation    
    186      9680      52.0   __NSMallocBlock__   ObjC    <unknown>         
    164      5248      32.0   __NSCFNumber        ObjC    CoreFoundation    
    130     12480      96.0   NSMenuItem          ObjC    AppKit            
     96      6144      64.0   NSURL               ObjC    CoreFoundation    



Automate Leak Detection

•Use the leaks command-line tool



Automate Leak Detection

•Use the leaks command-line tool

MallocStackLoggging=1



$ leaks MyLeakyApp

Automate Leak Detection

•Use the leaks command-line tool



$ leaks MyLeakyApp
leaks Report Version:  2.0
Process 60641: 11227 nodes malloced for 1150 KB
Process 60641: 3 leaks for 96 total leaked bytes.

Automate Leak Detection

•Use the leaks command-line tool



$ leaks MyLeakyApp
leaks Report Version:  2.0
Process 60641: 11227 nodes malloced for 1150 KB
Process 60641: 3 leaks for 96 total leaked bytes.
Leak: 0x7f9ef172ebd0  size=16  zone: DefaultMallocZone_0x10b68e000   
MyLeakedClass  ObjC  MyLeakyApp

Automate Leak Detection

•Use the leaks command-line tool



$ leaks MyLeakyApp
leaks Report Version:  2.0
Process 60641: 11227 nodes malloced for 1150 KB
Process 60641: 3 leaks for 96 total leaked bytes.
Leak: 0x7f9ef172ebd0  size=16  zone: DefaultMallocZone_0x10b68e000   
MyLeakedClass  ObjC  MyLeakyApp
! Call stack: [thread 0x7fff777ce310]: | 0x1 | start | main main.m:13 | 
NSApplicationMain | -[NSApplication run] | <snip> | -
[AppDelegate applicationDidFinishLaunching:] AppDelegate.m:16 | +
[NSObject allocWithZone:] | class_createInstance | calloc | 
malloc_zone_calloc

Automate Leak Detection

•Use the leaks command-line tool



Avoid Duplicate Objects

• stringdups finds duplicate objects
■ Examines C strings, NSString, NSDate, and more
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• stringdups finds duplicate objects
■ Examines C strings, NSString, NSDate, and more

$ stringdups -nostacks <pid>
    COUNT     BYTES   AVERAGE   CONTENT
    =====     =====   =======   =======
        2        96      48.0   __NSCFString  "This is a duplicate"



Avoid Duplicate Objects

• stringdups finds duplicate objects
■ Examines C strings, NSString, NSDate, and more

$ stringdups -callTrees <pid>
Instances: 2   Total bytes: 96   Average bytes: 48.0   

__NSCFString  "This is a duplicate"
Call tree:
  2 (96) << TOTAL >>
    2 (96) Thread_777ce311
...
      1 (48) -[MyLeakedClass init]  (in leaks) + 70  MyLeakedClass.m:14
        1 (48) +[NSString stringWithUTF8String:] (in Foundation) + 131

$ stringdups -nostacks <pid>
    COUNT     BYTES   AVERAGE   CONTENT
    =====     =====   =======   =======
        2        96      48.0   __NSCFString  "This is a duplicate"
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• Contents discarded under memory pressure

NSPurgeableData
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• Contents discarded under memory pressure

NSPurgeableData

data = [[NSPurgeableData alloc] initWithBytes:bytes length:DATA_SIZE];
[data endContentAccess];

/* some time later */

if ([data beginContentAccess] == NO){
    /* regenerate data */
    data = [[NSPurgeableData alloc] initWithBytes:bytes length:DATA_SIZE];
}

/* use data */

[data endContentAccess];



NSCache

• Like NSMutableDictionary, but thread-safe
•Automatically evicts contents on memory pressure

■ Releases reference on object

• Least recently used eviction
■ Contents will eventually be evicted



NSPurgeableDataNSCache Purgeable Memory Region

NSPurgeableData with NSCache

•NSCache has extra behavior for NSPurgeableData objects
■ Automatically evicted when their contents are purged



NSPurgeableDataNSCache

NSPurgeableData with NSCache

•NSCache has extra behavior for NSPurgeableData objects
■ Automatically evicted when their contents are purged



NSCache

NSPurgeableData with NSCache

•NSCache has extra behavior for NSPurgeableData objects
■ Automatically evicted when their contents are purged
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Impact of Non-Heap Memory Regions
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VM Regions
93%

Heap
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Simple Game
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Common region types
Anonymous Memory Regions

•MALLOC_SIZE—malloc blocks
• ImageIO—Decoded image data
• CALayer—Rasterized layer-
backed view
■ Named for delegate

App

ImageIO CALayer 1MB Allocation



Common region types
Anonymous Memory Regions

•MALLOC_SIZE—malloc blocks
• ImageIO—Decoded image data
• CALayer—Rasterized layer-
backed view
■ Named for delegate

App

ImageIO CALayer 1MB Allocation

Optimizing Drawing and Scrolling on OS X Marina
Wednesday 3:15PM



App

File Backed Memory

• Regions may be backed by a file
•Data read when first accessed
• Entire region may not be resident

ImageIO CALayerCode Data File
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App

File Backed Memory

• Regions may be backed by a file
•Data read when first accessed
• Entire region may not be resident

ImageIO CALayerCode Data FileCode Data File
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Measuring App Footprint

$ sudo footprint -proc MyLeakyApp -swapped -categories



Measuring App Footprint

================================================================================
  MyLeakyApp [8470]: 64-bit! Footprint: 12.01 MB
================================================================================

--------------------------------------------------------------------------------
                            Contributes to Footprint                            
--------------------------------------------------------------------------------

      5704 kB           Private Dirty                          (2116 kB swapped)
          3772 kB           Malloc Memory                      (1696 kB swapped)
              1544 kB           MALLOC_TINY                     (348 kB swapped)

$ sudo footprint -proc MyLeakyApp -swapped -categories



Shared Memory

•Memory regions may be shared
■ Used for graphics memory
■ Common in multi-process apps

•May not be visible in Allocations

WindowServer

App App



Measuring Multi-Process Footprint



Measuring Multi-Process Footprint

$ sudo footprint -proc <App> -proc WindowServer



Measuring Multi-Process Footprint

28.46 MB           Shared Dirty
        8032 kB           With WindowServer [96]
          4192 kB           Other
          3840 kB           CoreGraphics-related Memory
       20.62 MB           With Others
         20.12 MB           Other
           324 kB           Malloc Memory
           104 kB           Application-specific Memory

...

  622.36 MB           Total footprint

$ sudo footprint -proc <App> -proc WindowServer
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Understanding System-Wide Behavior
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Diving Deeper

$ vm_stat 1
file-backed anonymous cmprssed cmprssor dcomprs  comprs pageins pageout swapins swapouts
     121820   1872398  1732648  1188839  681660 2878470  801581  210428  397327   567106 
     121689   1872716  1732322  1188807     324       0      42       0       0        0 
     122080   1871050  1732258  1188807      25       0       6       0       0        0 
     121610   1873003  1731976  1188743     282       0      29       0       0        0 
     121861   1872084  1731699  1188672     277       0      56       0      57        0
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Collecting Data

• sudo sysdiagnose <AppName>
• Produces e.g. /var/tmp/sysdiagnose_2013.06.04_19-36-02-PDT_481.tar.gz

■ spindump – Time Profiler style sampling 
■ heap
■ leaks
■ footprint
■ vm_stat
■ fs_usage
■ and much more!

• Can also be triggered with shift-control-option-command-period



Memory Recap

• Pay attention to the entire footprint of your app
•When trying to reduce your memory usage:

■ Check for leaks and heap growth
■ Check for unneeded VM regions
■ Check for duplicated memory

•Adopt purgeable memory or NSCache
• Bigger apps are more likely to slow down under memory pressure



Disk IO
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Performance numbers approximate and not representative of any specific product.
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IOs per Second

Sequential Speed
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Writes more expensive Symmetric
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High-Performance IO Is Difficult

•Avoid causing thrashing on HDDs
• Keep queue filled for SSDs
•Use appropriate buffer sizes
• Compute on data concurrently with IO
•Avoid copying data unnecessarily



Maximize IO Performance

• Part of Grand Central Dispatch
•Available since OS X 10.7
•Declarative API for file access
• Encapsulates best-practices 

Let dispatch IO handle doing IO the fastest way



dispatch_queue_t queue = dispatch_queue_create("com.example.FileProcessing", NULL);

dispatch_io_t io = dispatch_io_create_with_path(DISPATCH_IO_RANDOM, path,

O_RDONLY, 0, queue , NULL);

dispatch_io_set_high_water(io, 32 * 1024);

dispatch_io_read(io, 0, SIZE_MAX, queue, 

^(bool done, dispatch_data_t data, int error){

    if (error == 0)

             dispatch_data_apply(data, ^(rgn, offset, ptr, len){

            /* process len bytes at ptr */

        });

     }

});

Processing a large file
Dispatch IO
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dispatch_queue_t queue = dispatch_get_global_queue(DISPATCH_QUEUE_PRIORITY_LOW,0);

for (NSString *path in imagePaths) {

    dispatch_io_t io = dispatch_io_create_with_path(DISPATCH_IO_RANDOM,

    [path fileSystemRepresentation], O_RDONLY, 0, queue , NULL);

    dispatch_io_set_low_water(io, SIZE_MAX);

    dispatch_io_read(io, 0, SIZE_MAX, queue, 

    ^(bool done, dispatch_data_t data, int error){

            if (error == 0){

            NSImage *image = [[NSImage alloc] initWithData:(NSData*)data];
            @synchronized(images){ [images addObject:image]; }
        }
    });

}

Dispatch IO
Reading many files
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Organizing Data on Disk

• Storing large numbers of small files 
is expensive
•Use Core Data or sqlite to store 
small objects
■ Control over atomicity
■ More space efficient
■ Better query capabilities
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Write Buffering

int fd = open("/tmp/foo", O_CREAT | O_WRONLY, 0755);
write(fd, buf, FILE_SIZE);
close(fd); 

•Use CoreData/sqlite if you need consistency guarantees



Write Buffering

int fd = open("/tmp/foo", O_CREAT | O_WRONLY, 0755);
write(fd, buf, FILE_SIZE);
close(fd); 

•Use CoreData/sqlite if you need consistency guarantees

// write is issued here



Write Buffering

int fd = open("/tmp/foo", O_CREAT | O_WRONLY, 0755);
write(fd, buf, FILE_SIZE);
close(fd); 

•Use CoreData/sqlite if you need consistency guarantees

VFS

Memory Mapped IO

close()
fsync()

msync()

// write is issued here



Write Buffering

int fd = open("/tmp/foo", O_CREAT | O_WRONLY, 0755);
write(fd, buf, FILE_SIZE);
close(fd); 

•Use CoreData/sqlite if you need consistency guarantees

VFS

Memory Mapped IO

close()
fsync()

msync()

// write is issued here



File Cache Management

• Cached IO is >100x faster



File Cache Management

• Cached IO is >100x faster
• File cache competes for memory
•Use non-cached IO when data won’t be needed again

■ e.g. reading an archive to extract it, streaming large multimedia files

[NSData dataWithContentsOfFile: p 
options: NSDataReadingUncached error:&e]

fcntl(fd, F_NOCACHE, 1);
// file descriptor can then be passed to dispatch_io_create



Memory Mapped IO

•Avoid another copy of data
• Ideal for random reads
•madvise() can be used to indicate future data needs

[NSData dataWithContentsOfURL: aURL 
options: NSDataReadingMappedIfSafe error:&error]

mmap(NULL, size, PROT_READ, MAP_SHARED, fd, 0);





Don’t do IO on the 
main thread!



fs_usage
Profiling Disk Access

• fs_usage [-w] [-f mode] [-t seconds] [pid | cmd]
■ Filter by type of events with -f <mode>

■ filesys – all filesystem events
■ diskio – IOs that access disks

■ Use -w to force wide output when redirecting to a file



Decoding fs_usage
Profiling Disk Access

$ sudo fs_usage -f filesys

02:53:00.640031  open            F=3        (R_____)  5/36b460f00575b2308f849f2981bb5ad  0.000005 git.827453
02:53:00.640032  fstat64         F=3                                                     0.000001 git.827453
02:53:00.640035  mmap            F=3    A=0x0122bc3000  O=0x00000000   B=0x1000 <READ>   0.000003 git.827453
02:53:00.640036  close           F=3                                                     0.000002 git.827453
02:53:02.236841  pread           F=40   B=0x20       O=0x00000180                        0.000002 Safari.827472
02:53:02.236843  pread           F=40   B=0x40       O=0x000000c0                        0.000001 Safari.827472
02:53:02.236858  pread           F=40   B=0x400      O=0x001ab800                        0.000002 Safari.827472
02:53:02.238335    RdData[A]     D=0x05ad6150  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.001454 Safari.827472
02:53:02.238359  pread           F=40   B=0x20       O=0x0003cd00                        0.001495 Safari.827472
02:53:02.238795    RdData[A]     D=0x07bf6888  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.000395 Safari.827472
02:53:02.240151  pread           F=40   B=0x1000     O=0x005ee000                        0.000008 Safari.827472
02:53:02.569863    RdData[AN]    D=0x16e35980  B=0x11000  /dev/disk1                     0.001703 iTunes.824697
02:53:02.569905  pread           F=40   B=0x10000    O=0x00bf9060                        0.001780 iTunes.824697



Decoding fs_usage
Profiling Disk Access

$ sudo fs_usage -f filesys

02:53:00.640031  open            F=3        (R_____)  5/36b460f00575b2308f849f2981bb5ad  0.000005 git.827453
02:53:00.640032  fstat64         F=3                                                     0.000001 git.827453
02:53:00.640035  mmap            F=3    A=0x0122bc3000  O=0x00000000   B=0x1000 <READ>   0.000003 git.827453
02:53:00.640036  close           F=3                                                     0.000002 git.827453
02:53:02.236841  pread           F=40   B=0x20       O=0x00000180                        0.000002 Safari.827472
02:53:02.236843  pread           F=40   B=0x40       O=0x000000c0                        0.000001 Safari.827472
02:53:02.236858  pread           F=40   B=0x400      O=0x001ab800                        0.000002 Safari.827472
02:53:02.238335    RdData[A]     D=0x05ad6150  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.001454 Safari.827472
02:53:02.238359  pread           F=40   B=0x20       O=0x0003cd00                        0.001495 Safari.827472
02:53:02.238795    RdData[A]     D=0x07bf6888  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.000395 Safari.827472
02:53:02.240151  pread           F=40   B=0x1000     O=0x005ee000                        0.000008 Safari.827472
02:53:02.569863    RdData[AN]    D=0x16e35980  B=0x11000  /dev/disk1                     0.001703 iTunes.824697
02:53:02.569905  pread           F=40   B=0x10000    O=0x00bf9060                        0.001780 iTunes.824697

• Completion Time



Decoding fs_usage
Profiling Disk Access

$ sudo fs_usage -f filesys

02:53:00.640031  open            F=3        (R_____)  5/36b460f00575b2308f849f2981bb5ad  0.000005 git.827453
02:53:00.640032  fstat64         F=3                                                     0.000001 git.827453
02:53:00.640035  mmap            F=3    A=0x0122bc3000  O=0x00000000   B=0x1000 <READ>   0.000003 git.827453
02:53:00.640036  close           F=3                                                     0.000002 git.827453
02:53:02.236841  pread           F=40   B=0x20       O=0x00000180                        0.000002 Safari.827472
02:53:02.236843  pread           F=40   B=0x40       O=0x000000c0                        0.000001 Safari.827472
02:53:02.236858  pread           F=40   B=0x400      O=0x001ab800                        0.000002 Safari.827472
02:53:02.238335    RdData[A]     D=0x05ad6150  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.001454 Safari.827472
02:53:02.238359  pread           F=40   B=0x20       O=0x0003cd00                        0.001495 Safari.827472
02:53:02.238795    RdData[A]     D=0x07bf6888  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.000395 Safari.827472
02:53:02.240151  pread           F=40   B=0x1000     O=0x005ee000                        0.000008 Safari.827472
02:53:02.569863    RdData[AN]    D=0x16e35980  B=0x11000  /dev/disk1                     0.001703 iTunes.824697
02:53:02.569905  pread           F=40   B=0x10000    O=0x00bf9060                        0.001780 iTunes.824697

• Completion Time
• System Call / Event



Decoding fs_usage
Profiling Disk Access

$ sudo fs_usage -f filesys

02:53:00.640031  open            F=3        (R_____)  5/36b460f00575b2308f849f2981bb5ad  0.000005 git.827453
02:53:00.640032  fstat64         F=3                                                     0.000001 git.827453
02:53:00.640035  mmap            F=3    A=0x0122bc3000  O=0x00000000   B=0x1000 <READ>   0.000003 git.827453
02:53:00.640036  close           F=3                                                     0.000002 git.827453
02:53:02.236841  pread           F=40   B=0x20       O=0x00000180                        0.000002 Safari.827472
02:53:02.236843  pread           F=40   B=0x40       O=0x000000c0                        0.000001 Safari.827472
02:53:02.236858  pread           F=40   B=0x400      O=0x001ab800                        0.000002 Safari.827472
02:53:02.238335    RdData[A]     D=0x05ad6150  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.001454 Safari.827472
02:53:02.238359  pread           F=40   B=0x20       O=0x0003cd00                        0.001495 Safari.827472
02:53:02.238795    RdData[A]     D=0x07bf6888  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.000395 Safari.827472
02:53:02.240151  pread           F=40   B=0x1000     O=0x005ee000                        0.000008 Safari.827472
02:53:02.569863    RdData[AN]    D=0x16e35980  B=0x11000  /dev/disk1                     0.001703 iTunes.824697
02:53:02.569905  pread           F=40   B=0x10000    O=0x00bf9060                        0.001780 iTunes.824697

• Completion Time
• System Call / Event
• Event Details



Decoding fs_usage
Profiling Disk Access

$ sudo fs_usage -f filesys

02:53:00.640031  open            F=3        (R_____)  5/36b460f00575b2308f849f2981bb5ad  0.000005 git.827453
02:53:00.640032  fstat64         F=3                                                     0.000001 git.827453
02:53:00.640035  mmap            F=3    A=0x0122bc3000  O=0x00000000   B=0x1000 <READ>   0.000003 git.827453
02:53:00.640036  close           F=3                                                     0.000002 git.827453
02:53:02.236841  pread           F=40   B=0x20       O=0x00000180                        0.000002 Safari.827472
02:53:02.236843  pread           F=40   B=0x40       O=0x000000c0                        0.000001 Safari.827472
02:53:02.236858  pread           F=40   B=0x400      O=0x001ab800                        0.000002 Safari.827472
02:53:02.238335    RdData[A]     D=0x05ad6150  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.001454 Safari.827472
02:53:02.238359  pread           F=40   B=0x20       O=0x0003cd00                        0.001495 Safari.827472
02:53:02.238795    RdData[A]     D=0x07bf6888  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.000395 Safari.827472
02:53:02.240151  pread           F=40   B=0x1000     O=0x005ee000                        0.000008 Safari.827472
02:53:02.569863    RdData[AN]    D=0x16e35980  B=0x11000  /dev/disk1                     0.001703 iTunes.824697
02:53:02.569905  pread           F=40   B=0x10000    O=0x00bf9060                        0.001780 iTunes.824697

• Completion Time
• System Call / Event
• Event Details
• Duration



Decoding fs_usage
Profiling Disk Access

$ sudo fs_usage -f filesys

02:53:00.640031  open            F=3        (R_____)  5/36b460f00575b2308f849f2981bb5ad  0.000005 git.827453
02:53:00.640032  fstat64         F=3                                                     0.000001 git.827453
02:53:00.640035  mmap            F=3    A=0x0122bc3000  O=0x00000000   B=0x1000 <READ>   0.000003 git.827453
02:53:00.640036  close           F=3                                                     0.000002 git.827453
02:53:02.236841  pread           F=40   B=0x20       O=0x00000180                        0.000002 Safari.827472
02:53:02.236843  pread           F=40   B=0x40       O=0x000000c0                        0.000001 Safari.827472
02:53:02.236858  pread           F=40   B=0x400      O=0x001ab800                        0.000002 Safari.827472
02:53:02.238335    RdData[A]     D=0x05ad6150  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.001454 Safari.827472
02:53:02.238359  pread           F=40   B=0x20       O=0x0003cd00                        0.001495 Safari.827472
02:53:02.238795    RdData[A]     D=0x07bf6888  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.000395 Safari.827472
02:53:02.240151  pread           F=40   B=0x1000     O=0x005ee000                        0.000008 Safari.827472
02:53:02.569863    RdData[AN]    D=0x16e35980  B=0x11000  /dev/disk1                     0.001703 iTunes.824697
02:53:02.569905  pread           F=40   B=0x10000    O=0x00bf9060                        0.001780 iTunes.824697

• Completion Time
• System Call / Event
• Event Details
• Duration
• Process and Thread ID



Decoding fs_usage
Profiling Disk Access

$ sudo fs_usage -f filesys

02:53:00.640031  open            F=3        (R_____)  5/36b460f00575b2308f849f2981bb5ad  0.000005 git.827453
02:53:00.640032  fstat64         F=3                                                     0.000001 git.827453
02:53:00.640035  mmap            F=3    A=0x0122bc3000  O=0x00000000   B=0x1000 <READ>   0.000003 git.827453
02:53:00.640036  close           F=3                                                     0.000002 git.827453
02:53:02.236841  pread           F=40   B=0x20       O=0x00000180                        0.000002 Safari.827472
02:53:02.236843  pread           F=40   B=0x40       O=0x000000c0                        0.000001 Safari.827472
02:53:02.236858  pread           F=40   B=0x400      O=0x001ab800                        0.000002 Safari.827472
02:53:02.238335    RdData[A]     D=0x05ad6150  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.001454 Safari.827472
02:53:02.238359  pread           F=40   B=0x20       O=0x0003cd00                        0.001495 Safari.827472
02:53:02.238795    RdData[A]     D=0x07bf6888  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.000395 Safari.827472
02:53:02.240151  pread           F=40   B=0x1000     O=0x005ee000                        0.000008 Safari.827472
02:53:02.569863    RdData[AN]    D=0x16e35980  B=0x11000  /dev/disk1                     0.001703 iTunes.824697
02:53:02.569905  pread           F=40   B=0x10000    O=0x00bf9060                        0.001780 iTunes.824697

• Completion Time
• System Call / Event
• Event Details
• Duration
• Process and Thread ID



Decoding fs_usage
Profiling Disk Access

$ sudo fs_usage -f filesys

02:53:00.640031  open            F=3        (R_____)  5/36b460f00575b2308f849f2981bb5ad  0.000005 git.827453
02:53:00.640032  fstat64         F=3                                                     0.000001 git.827453
02:53:00.640035  mmap            F=3    A=0x0122bc3000  O=0x00000000   B=0x1000 <READ>   0.000003 git.827453
02:53:00.640036  close           F=3                                                     0.000002 git.827453
02:53:02.236841  pread           F=40   B=0x20       O=0x00000180                        0.000002 Safari.827472
02:53:02.236843  pread           F=40   B=0x40       O=0x000000c0                        0.000001 Safari.827472
02:53:02.236858  pread           F=40   B=0x400      O=0x001ab800                        0.000002 Safari.827472
02:53:02.238335    RdData[A]     D=0x05ad6150  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.001454 Safari.827472
02:53:02.238359  pread           F=40   B=0x20       O=0x0003cd00                        0.001495 Safari.827472
02:53:02.238795    RdData[A]     D=0x07bf6888  B=0x1000   /dev/disk1  y/Safari/HistoryIn 0.000395 Safari.827472
02:53:02.240151  pread           F=40   B=0x1000     O=0x005ee000                        0.000008 Safari.827472
02:53:02.569863    RdData[AN]    D=0x16e35980  B=0x11000  /dev/disk1                     0.001703 iTunes.824697
02:53:02.569905  pread           F=40   B=0x10000    O=0x00bf9060                        0.001780 iTunes.824697

• Completion Time
• System Call / Event
• Event Details
• Duration
• Process and Thread ID



diskio lines
Profiling Disk Access

$ sudo fs_usage -f diskio
15:38:19.677656
15:38:20.281154
15:38:20.574564
15:38:22.022556
15:38:22.120809 
15:38:23.690691 

WrMeta[AT3]
RdData[AN]
RdData[AP]
RdData[AN]
WrData[AP]
RdData[A]

D=0x00509740
D=0x0e5bfaa0 
D=0x09f36bc0
D=0x0e5bfb20 
D=0x05c697f8 
D=0x0569bc48 

/dev/disk1 
/dev/disk1 
/dev/disk1
/dev/disk1
/dev/disk1
/dev/disk1 

/private/var/log/ 
 
private/var/log/powermanageme

private/var/log/powermanageme

0.000286
0.001635
0.000364
0.001597 
0.000166
0.000284

launchd.284
iTunes.585253
syslogd.587090
iTunes.585253
Keynote.587358
Mail.587502

B=0x2000 
B=0x11000
B=0x1000
B=0x11000
B=0x1000
B=0x1000



diskio lines
Profiling Disk Access

$ sudo fs_usage -f diskio
15:38:19.677656
15:38:20.281154
15:38:20.574564
15:38:22.022556
15:38:22.120809 
15:38:23.690691 

WrMeta[AT3]
RdData[AN]
RdData[AP]
RdData[AN]
WrData[AP]
RdData[A]
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D=0x0e5bfaa0 
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D=0x0e5bfb20 
D=0x05c697f8 
D=0x0569bc48 

/dev/disk1 
/dev/disk1 
/dev/disk1
/dev/disk1
/dev/disk1
/dev/disk1 

/private/var/log/ 
 
private/var/log/powermanageme

private/var/log/powermanageme

0.000286
0.001635
0.000364
0.001597 
0.000166
0.000284

launchd.284
iTunes.585253
syslogd.587090
iTunes.585253
Keynote.587358
Mail.587502

• Type of IO:
■ Wr = Write, Rd = Read
■ Data = File Data, Meta = Filesystem Metadata
■ PgIn = Read from file-backed memory, PgOut = Write
■ N = non-cached

B=0x2000 
B=0x11000
B=0x1000
B=0x11000
B=0x1000
B=0x1000



diskio lines
Profiling Disk Access

$ sudo fs_usage -f diskio
15:38:19.677656
15:38:20.281154
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15:38:22.022556
15:38:22.120809 
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0.001635
0.000364
0.001597 
0.000166
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launchd.284
iTunes.585253
syslogd.587090
iTunes.585253
Keynote.587358
Mail.587502

• D=offset on disk

• Type of IO:
■ Wr = Write, Rd = Read
■ Data = File Data, Meta = Filesystem Metadata
■ PgIn = Read from file-backed memory, PgOut = Write
■ N = non-cached

B=0x2000 
B=0x11000
B=0x1000
B=0x11000
B=0x1000
B=0x1000



diskio lines
Profiling Disk Access

$ sudo fs_usage -f diskio
15:38:19.677656
15:38:20.281154
15:38:20.574564
15:38:22.022556
15:38:22.120809 
15:38:23.690691 

WrMeta[AT3]
RdData[AN]
RdData[AP]
RdData[AN]
WrData[AP]
RdData[A]
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/dev/disk1 
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/dev/disk1
/dev/disk1
/dev/disk1 

/private/var/log/ 
 
private/var/log/powermanageme
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0.000286
0.001635
0.000364
0.001597 
0.000166
0.000284

launchd.284
iTunes.585253
syslogd.587090
iTunes.585253
Keynote.587358
Mail.587502

• D=offset on disk
• B=size

• Type of IO:
■ Wr = Write, Rd = Read
■ Data = File Data, Meta = Filesystem Metadata
■ PgIn = Read from file-backed memory, PgOut = Write
■ N = non-cached

B=0x2000 
B=0x11000
B=0x1000
B=0x11000
B=0x1000
B=0x1000



diskio lines
Profiling Disk Access

$ sudo fs_usage -f diskio
15:38:19.677656
15:38:20.281154
15:38:20.574564
15:38:22.022556
15:38:22.120809 
15:38:23.690691 

WrMeta[AT3]
RdData[AN]
RdData[AP]
RdData[AN]
WrData[AP]
RdData[A]

D=0x00509740
D=0x0e5bfaa0 
D=0x09f36bc0
D=0x0e5bfb20 
D=0x05c697f8 
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/dev/disk1 
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/dev/disk1
/dev/disk1
/dev/disk1
/dev/disk1 

/private/var/log/ 
 
private/var/log/powermanageme

private/var/log/powermanageme

0.000286
0.001635
0.000364
0.001597 
0.000166
0.000284

launchd.284
iTunes.585253
syslogd.587090
iTunes.585253
Keynote.587358
Mail.587502

• D=offset on disk
• B=size
• Disk

• Type of IO:
■ Wr = Write, Rd = Read
■ Data = File Data, Meta = Filesystem Metadata
■ PgIn = Read from file-backed memory, PgOut = Write
■ N = non-cached

B=0x2000 
B=0x11000
B=0x1000
B=0x11000
B=0x1000
B=0x1000



diskio lines
Profiling Disk Access

$ sudo fs_usage -f diskio
15:38:19.677656
15:38:20.281154
15:38:20.574564
15:38:22.022556
15:38:22.120809 
15:38:23.690691 

WrMeta[AT3]
RdData[AN]
RdData[AP]
RdData[AN]
WrData[AP]
RdData[A]

D=0x00509740
D=0x0e5bfaa0 
D=0x09f36bc0
D=0x0e5bfb20 
D=0x05c697f8 
D=0x0569bc48 

/dev/disk1 
/dev/disk1 
/dev/disk1
/dev/disk1
/dev/disk1
/dev/disk1 

/private/var/log/ 
 
private/var/log/powermanageme

private/var/log/powermanageme

0.000286
0.001635
0.000364
0.001597 
0.000166
0.000284

launchd.284
iTunes.585253
syslogd.587090
iTunes.585253
Keynote.587358
Mail.587502

• D=offset on disk
• B=size
• Disk
• Filename, if available

• Type of IO:
■ Wr = Write, Rd = Read
■ Data = File Data, Meta = Filesystem Metadata
■ PgIn = Read from file-backed memory, PgOut = Write
■ N = non-cached

B=0x2000 
B=0x11000
B=0x1000
B=0x11000
B=0x1000
B=0x1000
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Improving Performance
Profiling Disk Access

•Don’t do it
•Do it less
•Do it later
•Do it sequentially



Impact of the Disk Cache



Warm App Launch
21:52:46.595005    RdData[AP]      D=0x0dd68050  B=0x1000   /dev/disk2  d Application State/com.apple.Console.savedState/windows.plist    0.000524 W Console.51388
21:52:46.647442    WrData[AP]      D=0x0dd7c980  B=0x1000   /dev/disk2  lication State/com.apple.Console.savedState/restorecount.plist    0.000356 W Console.51385
21:52:46.801626    WrData[AP]      D=0x0dd7c980  B=0x1000   /dev/disk2  lication State/com.apple.Console.savedState/restorecount.plist    0.000394 W Console.51391
21:52:48.513875    WrData[AP]      D=0x0dd7c990  B=0x1000   /dev/disk2  Saved Application State/com.apple.Console.savedState/data.data    0.001438 W Console.51397
21:52:48.513884    WrData[ANP]     D=0x0dd7c998  B=0x1000   /dev/disk2  d Application State/com.apple.Console.savedState/windows.plist    0.001263 W Console.51397
21:52:48.516574    WrData[ANP]     D=0x0dd7c9a0  B=0x3000   /dev/disk2  d Application State/com.apple.Console.savedState/window_1.data    0.000115 W Console.51397
21:52:48.720244    WrData[ANP]     D=0x0dd7c9b8  B=0xc0000  /dev/disk2  d Application State/com.apple.Console.savedState/window_2.data    0.003129 W Console.51388
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Cold App Launch
21:50:35.157462    RdData[A]       D=0x0bf00020  B=0x1000   /dev/disk2  ar/db/launchd.db/com.apple.launchd.peruser.502/overrides.plist    0.000272 W open.50607
21:50:35.160401    RdMeta[ST1]     D=0x001aade0  B=0x2000   /dev/disk2                                                                    0.000267 W launchd.50616
21:50:35.166417    RdMeta[ST1]     D=0x001aadd0  B=0x2000   /dev/disk2                                                                    0.000367 W launchd.50616
21:50:35.172389    RdMeta[ST1]     D=0x02c52fa8  B=0x2000   /dev/disk2                                                                    0.000296 W launchd.50616
21:50:35.172768    RdMeta[ST1]     D=0x00254a30  B=0x2000   /dev/disk2                                                                    0.000294 W launchd.50616
21:50:35.173033    RdData[AT1]     D=0x0ab92768  B=0x1000   /dev/disk2                                                                    0.000212 W launchd.50616
21:50:35.173430    RdData[AT1]     D=0x0ab92770  B=0x7000   /dev/disk2  /Utilities/Console.app/Contents/MacOS/Console/..namedfork/rsrc    0.000330 W launchd.50616
21:50:35.174239    RdData[AT1]     D=0x0ab92880  B=0x5000   /dev/disk2  /Utilities/Console.app/Contents/MacOS/Console/..namedfork/rsrc    0.000328 W launchd.50616
21:50:35.174676    RdData[AT1]     D=0x0ab928a8  B=0x1000   /dev/disk2  /Utilities/Console.app/Contents/MacOS/Console/..namedfork/rsrc    0.000231 W launchd.50616
21:50:35.177371    RdMeta[S]       D=0x001aacc0  B=0x2000   /dev/disk2                                                                    0.000305 W Dock.5011
21:50:35.177933    RdMeta[S]       D=0x02c67e68  B=0x2000   /dev/disk2                                                                    0.000264 W Console.50616
21:50:35.177966    RdMeta[S]       D=0x001aadf0  B=0x2000   /dev/disk2                                                                    0.000281 W Dock.5011
21:50:35.178398    RdMeta[S]       D=0x0006fca0  B=0x2000   /dev/disk2                                                                    0.000242 W Dock.5011
21:50:35.178673    RdMeta[S]       D=0x0006f700  B=0x2000   /dev/disk2                                                                    0.000258 W Dock.5011
21:50:35.179110    RdData[A]       D=0x0ab92858  B=0x5000   /dev/disk2  /Utilities/Console.app/Contents/MacOS/Console/..namedfork/rsrc    0.000308 W Console.50616
21:50:35.179317    RdMeta[S]       D=0x0006f6f0  B=0x2000   /dev/disk2                                                                    0.000296 W Dock.5011
21:50:35.183878    WrData[A]       D=0x0ee00468  B=0x40000  /dev/disk2  apple.IconServices/D74617D79809E180C33093851CCD3FC6.iscachebmp    0.000677 W com.apple.IconS.50630
21:50:35.185039    RdData[A]       D=0x0ab92820  B=0x7000   /dev/disk2  /Utilities/Console.app/Contents/MacOS/Console/..namedfork/rsrc    0.000338 W Console.50616
21:50:35.192602    PgIn[A]         D=0x06334fc0  B=0x1000   /dev/disk2  /Users/anthony/Library/Preferences/com.apple.Console.plist        0.000267 W cfprefsd.50602
21:50:35.209777    RdMeta[S]       D=0x001a2970  B=0x2000   /dev/disk2                                                                    0.000333 W Console.50616
21:50:35.210039    RdMeta[S]       D=0x0b1e3788  B=0x1000   /dev/disk2                                                                    0.000224 W Console.50616
21:50:35.210295    RdMeta[S]       D=0x0b1e37b0  B=0x1000   /dev/disk2                                                                    0.000224 W Console.50616
21:50:35.212187    RdData[A]       D=0x0b5f29e0  B=0x1000   /dev/disk2                                                                    0.000233 W Console.50616
21:50:35.212508    RdData[A]       D=0x0b5f29c8  B=0x1000   /dev/disk2                                                                    0.000221 W Console.50616
21:50:35.212799    RdData[A]       D=0x0b5f29d0  B=0x2000   /dev/disk2                                                                    0.000230 W Console.50616
21:50:35.219963    RdData[A]       D=0x0ab927a8  B=0x8000   /dev/disk2  /Utilities/Console.app/Contents/MacOS/Console/..namedfork/rsrc    0.000451 W Console.50616
21:50:35.220697    RdData[A]       D=0x0ab927e8  B=0x7000   /dev/disk2  /Utilities/Console.app/Contents/MacOS/Console/..namedfork/rsrc    0.000336 W Console.50616
21:50:35.223572    PgIn[A]         D=0x0cf22068  B=0x4000   /dev/disk2                                                                    0.000275 W Console.50616
21:50:35.224143    PgIn[A]         D=0x0cf219b0  B=0x10000  /dev/disk2                                                                    0.000472 W Console.50616
21:50:35.224692    RdMeta[S]       D=0x002624c0  B=0x2000   /dev/disk2                                                                    0.000281 W Console.50616
21:50:35.225014    RdData[A]       D=0x0b95fda0  B=0x1000   /dev/disk2                                                                    0.000226 W Console.50616
21:50:35.225339    RdData[A]       D=0x0b95fd90  B=0x1000   /dev/disk2                                                                    0.000226 W Console.50616
21:50:35.225638    RdData[A]       D=0x0b95fd98  B=0x1000   /dev/disk2                                                                    0.000242 W Console.50616
21:50:35.226609    RdMeta[S]       D=0x0000c300  B=0x2000   /dev/disk2                                                                    0.000256 W Console.50616
21:50:35.233801    RdMeta[S]       D=0x0025f970  B=0x2000   /dev/disk2                                                                    0.000302 W Console.50616
21:50:35.234388    RdData[AP]      D=0x06337300  B=0x1000   /dev/disk2  d Application State/com.apple.Console.savedState/windows.plist    0.000222 W Console.50633
21:50:35.237124    PgIn[A]         D=0x0cf21048  B=0x1000   /dev/disk2                                                                    0.000230 W Console.50616
21:50:35.237718    RdMeta[S]       D=0x001726c0  B=0x2000   /dev/disk2                                                                    0.000290 W Console.50616
21:50:35.238162    RdMeta[S]       D=0x00172800  B=0x2000   /dev/disk2                                                                    0.000275 W Console.50616
21:50:35.238547    RdMeta[S]       D=0x00172760  B=0x2000   /dev/disk2                                                                    0.000272 W Console.50616
21:50:35.238933    RdMeta[S]       D=0x00018d40  B=0x2000   /dev/disk2                                                                    0.000252 W Console.50616
21:50:35.239259    RdMeta[S]       D=0x00018d20  B=0x2000   /dev/disk2                                                                    0.000290 W Console.50616
21:50:35.239891    PgIn[A]         D=0x0cf21a68  B=0xe000   /dev/disk2                                                                    0.000407 W Console.50616
21:50:35.240289    PgIn[A]         D=0x0cf21a30  B=0x7000   /dev/disk2                                                                    0.000335 W Console.50616
21:50:35.240667    RdMeta[S]       D=0x00172830  B=0x2000   /dev/disk2                                                                    0.000236 W Console.50616
21:50:35.240998    RdMeta[S]       D=0x001726f0  B=0x2000   /dev/disk2                                                                    0.000267 W Console.50616
21:50:35.241342    RdMeta[S]       D=0x00018d10  B=0x2000   /dev/disk2                                                                    0.000257 W Console.50616
21:50:35.241847    RdMeta[S]       D=0x00172720  B=0x2000   /dev/disk2                                                                    0.000277 W Console.50616
21:50:35.242255    RdMeta[S]       D=0x00018d00  B=0x2000   /dev/disk2                                                                    0.000286 W Console.50616
21:50:35.242789    RdMeta[S]       D=0x001726d0  B=0x2000   /dev/disk2                                                                    0.000234 W Console.50616
21:50:35.243081    RdMeta[S]       D=0x00172840  B=0x2000   /dev/disk2                                                                    0.000230 W Console.50616
21:50:35.243421    RdMeta[S]       D=0x00018cf0  B=0x2000   /dev/disk2                                                                    0.000238 W Console.50616
21:50:35.243973    RdMeta[S]       D=0x001728a0  B=0x2000   /dev/disk2                                                                    0.000269 W Console.50616
21:50:35.245926    PgIn[A]         D=0x0cf22428  B=0xb000   /dev/disk2                                                                    0.000376 W Console.50616
21:50:35.246517    PgIn[A]         D=0x0cf1fb38  B=0x4000   /dev/disk2                                                                    0.000282 W Console.50616
21:50:35.251857    PgIn[A]         D=0x0cf22690  B=0x4000   /dev/disk2                                                                    0.000339 W Console.50616
21:50:35.252193    RdMeta[S]       D=0x02c56778  B=0x2000   /dev/disk2                                                                    0.000264 W Console.50616
21:50:35.254607    PgIn[A]         D=0x0cf231a0  B=0x1000   /dev/disk2                                                                    0.000254 W Console.50616
21:50:35.260334    RdData[A]       D=0x0ad21448  B=0xc000   /dev/disk2  olorPickerWheel.colorPicker/Resources/NSColorWheelImage@2x.png    0.000480 W Console.50616
21:50:35.261239    RdData[A]       D=0x0ad21430  B=0x3000   /dev/disk2  NSColorPickerWheel.colorPicker/Resources/NSColorWheelImage.png    0.000302 W Console.50616
21:50:35.273674    PgIn[A]         D=0x0cf21ae8  B=0x1000   /dev/disk2                                                                    0.000287 W Console.50616
21:50:35.277668    RdMeta[S]       D=0x0022eaf0  B=0x2000   /dev/disk2                                                                    0.000295 W Console.50616
21:50:35.305939    PgIn[A]         D=0x06334fb0  B=0x2000   /dev/disk2  y/Library/Preferences/com.apple.Console.LSSharedFileList.plist    0.000304 W cfprefsd.50612
21:50:35.307119    PgIn[A]         D=0x0cf21dd8  B=0x6000   /dev/disk2                                                                    0.000306 W Console.50616
21:50:35.308650    RdMeta[S]       D=0x0022d700  B=0x2000   /dev/disk2                                                                    0.000255 W Console.50644
21:50:35.308949    RdMeta[S]       D=0x0022db50  B=0x2000   /dev/disk2                                                                    0.000251 W Console.50644
21:50:35.309020    RdData[A]       D=0x063372f0  B=0x2000   /dev/disk2  Saved Application State/com.apple.Console.savedState/data.data    0.000247 W Console.50616
21:50:35.309230    RdMeta[S]       D=0x0022db10  B=0x2000   /dev/disk2                                                                    0.000240 W Console.50644
21:50:35.311868    PgIn[A]         D=0x0cf24888  B=0x2000   /dev/disk2                                                                    0.000251 W Console.50644
21:50:35.322746    WrData[AP]      D=0x0ee00668  B=0x1000   /dev/disk2  lication State/com.apple.Console.savedState/restorecount.plist    0.000596 W Console.50616
21:50:35.322958    WrData[AP]      D=0x0ee00668  B=0x1000   /dev/disk2  lication State/com.apple.Console.savedState/restorecount.plist    0.000083 W Console.50654
21:50:35.323227    RdData[A]       D=0x0b5f2a40  B=0x1000   /dev/disk2                                                                    0.000220 W Console.50616
21:50:35.323480    RdData[A]       D=0x0b5f2a18  B=0x1000   /dev/disk2                                                                    0.000207 W Console.50616
21:50:35.323806    RdData[A]       D=0x0b5f2a20  B=0x4000   /dev/disk2                                                                    0.000281 W Console.50616
21:50:35.326877    WrData[AT3]     D=0x0ee00670  B=0x1000   /dev/disk2  re-V2/C592C031-D37E-4C03-AFC0-B2EF5DDD1C18/tmp.spotlight.state    0.000118 W mds_stores.50668
21:50:35.339867    PgIn[A]         D=0x0cf229d8  B=0x1000   /dev/disk2                                                                    0.000221 W Console.50616
21:50:35.353050    RdData[SNT3]    D=0x0a04d898  B=0x1000   /dev/disk2  live.1.indexHead                                                  0.000708 W mds_stores.50668
21:50:35.357764    PgIn[A]         D=0x0cf22d10  B=0x1000   /dev/disk2                                                                    0.000300 W Console.50616
21:50:35.359541    PgIn[A]         D=0x0cf1fba8  B=0x1000   /dev/disk2                                                                    0.000210 W Console.50616
21:50:35.360710    RdData[A]       D=0x0afcaef8  B=0x1000   /dev/disk2                                                                    0.000216 W Console.50616
21:50:35.362354    PgIn[A]         D=0x0b5f29f8  B=0x2000   /dev/disk2  ents/Resources/English.lproj/MessageItemCellViewPrototype1.nib    0.000283 W Console.50616
21:50:35.370948    PgIn[A]         D=0x0cf1fdd8  B=0x1000   /dev/disk2                                                                    0.000269 W Console.50616
21:50:35.377736    RdData[A]       D=0x0889d3c8  B=0x1000   /dev/disk2  private/var/log/asl/BB.2014.06.30.G80.asl                         0.000271 W Console.50633
21:50:35.380568    WrData[ANT3]    D=0x0a04d898  B=0x1000   /dev/disk2  live.1.indexHead                                                  0.000117 W mds_stores.50668
21:50:35.381126    WrData[SP]      D=0x0010f130  B=0x200    /dev/disk2  /dev/disk2                                                        0.000221 W kernel_task.50671
21:50:35.390019    WrData[ST3]     D=0x0011c308  B=0x7a000  /dev/disk2  /dev/disk2                                                        0.001128 W mds_stores.50668
21:50:35.390062    PgIn[A]         D=0x0b5f29e8  B=0x2000   /dev/disk2  sole.app/Contents/Resources/English.lproj/MessageInspector.nib    0.003430 W Console.50616
21:50:35.393523    WrData[ST3]     D=0x0010f130  B=0x200    /dev/disk2  /dev/disk2                                                        0.000096 W mds_stores.50668
21:50:35.393840    WrMeta[AT3]     D=0x00000000  B=0x1000   /dev/disk2  /Users/anthony                                                    0.000086 W mds_stores.50668
21:50:35.393861    WrMeta[AT3]     D=0x00006d80  B=0x2000   /dev/disk2                                                                    0.000074 W mds_stores.50668
21:50:35.393882    WrMeta[AT3]     D=0x00006df0  B=0x2000   /dev/disk2                                                                    0.000078 W mds_stores.50668
21:50:35.393897    WrMeta[AT3]     D=0x00107a08  B=0x1000   /dev/disk2  re-V2/C592C031-D37E-4C03-AFC0-B2EF5DDD1C18/tmp.spotlight.state    0.000077 W mds_stores.50668
21:50:35.393913    WrMeta[AT3]     D=0x00108080  B=0x1000   /dev/disk2                                                                    0.000067 W mds_stores.50668
21:50:35.393943    WrMeta[AT3]     D=0x00108300  B=0x1000   /dev/disk2                                                                    0.000078 W mds_stores.50668
21:50:35.393958    WrMeta[AT3]     D=0x00108b38  B=0x1000   /dev/disk2                                                                    0.000071 W mds_stores.50668
21:50:35.393975    WrMeta[AT3]     D=0x00108b40  B=0x1000   /dev/disk2                                                                    0.000071 W mds_stores.50668
21:50:35.394075    WrMeta[AT3]     D=0x00166d80  B=0x2000   /dev/disk2  k491bx8p_9mv2ylxscr0000gp/C/com.apple.QuickLook.thumbnailcache    0.000155 W mds_stores.50668
21:50:35.394080    WrMeta[AT3]     D=0x00166ff0  B=0x2000   /dev/disk2  mework/Versions/C/Resources/English.lproj/NSColorPanel.strings    0.000144 W mds_stores.50668
21:50:35.394085    WrMeta[AT3]     D=0x00169200  B=0x2000   /dev/disk2  /Frameworks/CoreText.framework/Versions/A/Resources/Info.plist    0.000124 W mds_stores.50668
21:50:35.394090    WrMeta[AT3]     D=0x001692e0  B=0x2000   /dev/disk2  Frameworks/OSServices.framework/Versions/A/Support/SFLIconTool    0.000110 W mds_stores.50668
21:50:35.394108    WrMeta[AT3]     D=0x00169cd0  B=0x2000   /dev/disk2  /private/etc/pam.d/login.term                                     0.000113 W mds_stores.50668
21:50:35.394121    WrMeta[AT3]     D=0x00169fe0  B=0x2000   /dev/disk2  /usr/lib/libedit.3.dylib                                          0.000110 W mds_stores.50668
21:50:35.394136    WrMeta[AT3]     D=0x0016a430  B=0x2000   /dev/disk2  private/var/log/asl/BB.2014.06.30.G80.asl                         0.000109 W mds_stores.50668
21:50:35.394158    WrMeta[AT3]     D=0x0016b470  B=0x2000   /dev/disk2  /private/etc/zshenv                                               0.000114 W mds_stores.50668
21:50:35.394430    WrMeta[AT3]     D=0x0016d3e0  B=0x2000   /dev/disk2  .framework/Versions/C/Resources/en.lproj/EncodingNames.strings    0.000370 W mds_stores.50668
21:50:35.394440    WrMeta[AT3]     D=0x001726c0  B=0x2000   /dev/disk2  orPickers/NSColorPickerCrayon.colorPicker/Resources/Info.plist    0.000216 W mds_stores.50668
21:50:35.394447    WrMeta[AT3]     D=0x00172720  B=0x2000   /dev/disk2  rPickers/NSColorPickerSliders.colorPicker/Resources/Info.plist    0.000205 W mds_stores.50668
21:50:35.394454    WrMeta[AT3]     D=0x00172760  B=0x2000   /dev/disk2  ker/Resources/English.lproj/NSColorPickerWheel.nib/objects.nib    0.000195 W mds_stores.50668
21:50:35.394461    WrMeta[AT3]     D=0x00172800  B=0x2000   /dev/disk2  lorPickers/NSColorPickerWheel.colorPicker/Resources/Info.plist    0.000179 W mds_stores.50668
21:50:35.394467    WrMeta[AT3]     D=0x00172830  B=0x2000   /dev/disk2  olorPickers/NSColorPickerUser.colorPicker/Resources/Info.plist    0.000169 W mds_stores.50668
21:50:35.394472    WrMeta[AT3]     D=0x00172840  B=0x2000   /dev/disk2  NSColorPickerPageableNameList.colorPicker/Resources/Info.plist    0.000159 W mds_stores.50668
21:50:35.394477    WrMeta[AT3]     D=0x00177f90  B=0x2000   /dev/disk2  /private/var/log/opendirectoryd.log                               0.000149 W mds_stores.50668
21:50:35.394499    WrMeta[AT3]     D=0x00178030  B=0x2000   /dev/disk2  ar/db/launchd.db/com.apple.launchd.peruser.502/overrides.plist    0.000154 W mds_stores.50668
21:50:35.394563    WrMeta[AT3]     D=0x00178880  B=0x2000   /dev/disk2  /private/etc/profile                                              0.000203 W mds_stores.50668
21:50:35.394578    WrMeta[AT3]     D=0x00180890  B=0x2000   /dev/disk2  /Users/anthony                                                    0.000205 W mds_stores.50668
21:50:35.394597    WrMeta[AT3]     D=0x001879d0  B=0x2000   /dev/disk2  /System/Library/Sounds/Funk.aiff                                  0.000209 W mds_stores.50668
21:50:35.394618    WrMeta[AT3]     D=0x001882a0  B=0x2000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000217 W mds_stores.50668
21:50:35.394916    WrMeta[AT3]     D=0x0019af70  B=0x2000   /dev/disk2  /usr/share/terminfo/61/ansi                                       0.000245 W mds_stores.50668
21:50:35.394925    WrMeta[AT3]     D=0x001a1770  B=0x2000   /dev/disk2  /usr/sbin/scutil                                                  0.000233 W mds_stores.50668
21:50:35.394932    WrMeta[AT3]     D=0x001a2660  B=0x2000   /dev/disk2  /usr/lib/zsh/5.0.2/zsh/newuser.so                                 0.000224 W mds_stores.50668
21:50:35.394939    WrMeta[AT3]     D=0x001a5080  B=0x2000   /dev/disk2  /usr/bin/open>>>>>>>>>>>                                          0.000211 W mds_stores.50668
21:50:35.394945    WrMeta[AT3]     D=0x001a9190  B=0x2000   /dev/disk2  /usr/libexec/path_helper                                          0.000202 W mds_stores.50668
21:50:35.394951    WrMeta[AT3]     D=0x001a91d0  B=0x2000   /dev/disk2  /usr/bin/uname                                                    0.000192 W mds_stores.50668
21:50:35.394958    WrMeta[AT3]     D=0x001a9620  B=0x2000   /dev/disk2  /private/etc/bashrc                                               0.000180 W mds_stores.50668
21:50:35.394965    WrMeta[AT3]     D=0x00193990  B=0x2000   /dev/disk2  k491bx8p_9mv2ylxscr0000gp/C/com.apple.QuickLook.thumbnailcache    0.000550 W mds_stores.50668
21:50:35.394983    WrMeta[AT3]     D=0x001a9bf0  B=0x2000   /dev/disk2  /usr/share/zsh/site-functions/_call_program                       0.000190 W mds_stores.50668
21:50:35.395128    WrMeta[AT3]     D=0x001a9c10  B=0x2000   /dev/disk2  /usr/share/zsh/5.0.2/functions/_call_program                      0.000321 W mds_stores.50668
21:50:35.395137    WrMeta[AT3]     D=0x001a9da0  B=0x2000   /dev/disk2  /usr/share/zsh/5.0.2/functions/compinit                           0.000316 W mds_stores.50668
21:50:35.395143    WrMeta[AT3]     D=0x001aacc0  B=0x2000   /dev/disk2  cations/Utilities/Console.app/Contents/Resources/English.lproj    0.000309 W mds_stores.50668
21:50:35.395150    WrMeta[AT3]     D=0x001aadd0  B=0x2000   /dev/disk2  /Utilities/Console.app/Contents/MacOS/Console/..namedfork/rsrc    0.000303 W mds_stores.50668
21:50:35.395157    WrMeta[AT3]     D=0x001aade0  B=0x2000   /dev/disk2  /Applications/Utilities/Console.app/Contents/Info.plist           0.000297 W mds_stores.50668
21:50:35.395164    WrMeta[AT3]     D=0x001bbdf0  B=0x2000   /dev/disk2  /Users/Shared/spotlight_progress-201306091843.txt                 0.000291 W mds_stores.50668
21:50:35.395170    WrMeta[AT3]     D=0x001c5000  B=0x2000   /dev/disk2  .                                                                 0.000282 W mds_stores.50668
21:50:35.395191    WrMeta[AT3]     D=0x001f0140  B=0x2000   /dev/disk2  /Users/anthony/.profile                                           0.000205 W mds_stores.50668
21:50:35.395198    WrMeta[AT3]     D=0x00205fc0  B=0x2000   /dev/disk2  Store-V2/C592C031-D37E-4C03-AFC0-B2EF5DDD1C18/live.1.indexHead    0.000191 W mds_stores.50668
21:50:35.395228    WrMeta[AT3]     D=0x0020a4f0  B=0x2000   /dev/disk2  .                                                                 0.000207 W mds_stores.50668
21:50:35.395247    WrMeta[AT3]     D=0x0020a5b0  B=0x2000   /dev/disk2  re-V2/C592C031-D37E-4C03-AFC0-B2EF5DDD1C18/tmp.spotlight.state    0.000213 W mds_stores.50668
21:50:35.395269    WrMeta[AT3]     D=0x0020b7c0  B=0x2000   /dev/disk2  private/var/log/asl/2013.06.06.U205.asl                           0.000222 W mds_stores.50668
21:50:35.395287    WrMeta[AT3]     D=0x00212380  B=0x2000   /dev/disk2  k491bx8p_9mv2ylxscr0000gp/C/com.apple.QuickLook.thumbnailcache    0.000227 W mds_stores.50668
21:50:35.395307    WrMeta[AT3]     D=0x00213140  B=0x2000   /dev/disk2  k491bx8p_9mv2ylxscr0000gp/C/com.apple.QuickLook.thumbnailcache    0.000234 W mds_stores.50668
21:50:35.395331    WrMeta[AT3]     D=0x0021a0c0  B=0x2000   /dev/disk2  private/var/log/asl/2013.06.01.U0.asl                             0.000241 W mds_stores.50668
21:50:35.395348    WrMeta[AT3]     D=0x0021d9a0  B=0x2000   /dev/disk2  ers/0g/hk2zxk491bx8p_9mv2ylxscr0000gp/C/com.apple.IconServices    0.000244 W mds_stores.50668
21:50:35.395682    WrMeta[AT3]     D=0x00241200  B=0x2000   /dev/disk2  lication State/com.apple.Console.savedState/restorecount.plist    0.000097 W mds_stores.50668
21:50:35.395734    WrMeta[AT3]     D=0x00241220  B=0x2000   /dev/disk2                                                                    0.000119 W mds_stores.50668
21:50:35.395750    WrMeta[AT3]     D=0x0025f970  B=0x2000   /dev/disk2  d Application State/com.apple.Console.savedState/windows.plist    0.000118 W mds_stores.50668
21:50:35.395768    WrMeta[AT3]     D=0x00261600  B=0x2000   /dev/disk2  /Users/anthony/.zshhistory.LOCK                                   0.000121 W mds_stores.50668
21:50:35.395789    WrMeta[AT3]     D=0x0026bd90  B=0x2000   /dev/disk2  /Users/anthony/.zshhistory.LOCK                                   0.000125 W mds_stores.50668
21:50:35.416265    RdData[A]       D=0x0acc7f10  B=0x1000   /dev/disk2                                                                    0.000237 W Console.50616
21:50:35.418148    RdMeta[S]       D=0x0006f710  B=0x2000   /dev/disk2                                                                    0.000286 W Console.50616
21:50:35.421027    PgIn[A]         D=0x0cf04d18  B=0x1000   /dev/disk2                                                                    0.000284 W Console.50616
21:50:35.421300    RdData[A]       D=0x0acc70f8  B=0x1000   /dev/disk2                                                                    0.000219 W Console.50616
21:50:35.421575    RdData[A]       D=0x0acc7a98  B=0x2000   /dev/disk2                                                                    0.000235 W Console.50616
21:50:35.422428    RdData[A]       D=0x0acc7ab8  B=0x3000   /dev/disk2                                                                    0.000299 W Console.50616
21:50:35.436293    RdData[A]       D=0x097ef308  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000255 W Console.50633
21:50:35.476175    RdData[A]       D=0x097ef2f0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000257 W Console.50633
21:50:35.476873    RdData[A]       D=0x097ef310  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000214 W Console.50633
21:50:35.478637    RdData[A]       D=0x0b041d88  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U0.G80.asl                         0.000273 W Console.50633
21:50:35.479273    RdData[A]       D=0x0b041d98  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U0.G80.asl                         0.000223 W Console.50633
21:50:35.479785    RdData[A]       D=0x0b041d90  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U0.G80.asl                         0.000247 W Console.50633
21:50:35.480621    RdData[A]       D=0x097ca5d0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000214 W Console.50633
21:50:35.481030    RdData[A]       D=0x097ed8e0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000188 W Console.50633
21:50:35.481417    RdData[A]       D=0x097ed8f8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000214 W Console.50633
21:50:35.482082    RdData[A]       D=0x097ed8d0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000226 W Console.50633
21:50:35.482327    RdData[A]       D=0x097ed8d8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000194 W Console.50633
21:50:35.482943    RdData[A]       D=0x097ca6f8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000181 W Console.50633
21:50:35.483303    RdData[A]       D=0x097ed8b8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000199 W Console.50633
21:50:35.483576    RdData[A]       D=0x097ed8c0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000194 W Console.50633
21:50:35.484062    RdData[A]       D=0x097ed8c8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000220 W Console.50633
21:50:35.485006    RdData[A]       D=0x0dd42718  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000244 W Console.50633
21:50:35.485260    RdData[A]       D=0x0dd42710  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000218 W Console.50633
21:50:35.486607    RdData[A]       D=0x097ca6f0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000283 W Console.50633
21:50:35.522664    RdData[A]       D=0x097ca6e8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000245 W Console.50633
21:50:35.523170    RdData[A]       D=0x097ca6e0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000209 W Console.50633
21:50:35.523423    RdData[A]       D=0x0dd42440  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000219 W Console.50633
21:50:35.523972    RdData[A]       D=0x097ca690  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000225 W Console.50633
21:50:35.524202    RdData[A]       D=0x0dd42430  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000195 W Console.50633
21:50:35.524411    RdData[A]       D=0x0dd42438  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000192 W Console.50633
21:50:35.525072    RdData[A]       D=0x097ca5f0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000217 W Console.50633
21:50:35.525281    RdData[A]       D=0x0dd42428  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000187 W Console.50633
21:50:35.525782    RdData[A]       D=0x0dd42420  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000186 W Console.50633
21:50:35.526054    RdData[A]       D=0x097ca5e8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000202 W Console.50633
21:50:35.526550    RdData[A]       D=0x0dd42410  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000197 W Console.50633
21:50:35.526745    RdData[A]       D=0x0dd42418  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000178 W Console.50633
21:50:35.527407    RdData[A]       D=0x0dd42400  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000220 W Console.50633
21:50:35.527640    RdData[A]       D=0x0dd42408  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000217 W Console.50633
21:50:35.527943    RdData[A]       D=0x097ca5b0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000209 W Console.50633
21:50:35.528532    RdData[A]       D=0x0dd423f8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000221 W Console.50633
21:50:35.528909    RdData[A]       D=0x097ca5a8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000213 W Console.50633
21:50:35.529395    RdData[A]       D=0x0dd423e8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000220 W Console.50633
21:50:35.529649    RdData[A]       D=0x0dd423f0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000197 W Console.50633
21:50:35.530017    RdData[A]       D=0x097ca588  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000203 W Console.50633
21:50:35.530388    RdData[A]       D=0x0dd423d8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000178 W Console.50633
21:50:35.530830    RdData[A]       D=0x0dd423e0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000194 W Console.50633
21:50:35.531211    RdData[A]       D=0x097ca578  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000180 W Console.50633
21:50:35.531656    RdData[A]       D=0x097ca530  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000176 W Console.50633
21:50:35.531889    RdData[A]       D=0x0dd423d0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000213 W Console.50633
21:50:35.532313    RdData[A]       D=0x0dd423c8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000211 W Console.50633
21:50:35.532677    RdData[A]       D=0x097ca520  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000180 W Console.50633
21:50:35.533186    RdData[A]       D=0x097ca518  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000182 W Console.50633
21:50:35.533389    RdData[A]       D=0x0dd423c0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000181 W Console.50633
21:50:35.533875    RdData[A]       D=0x0dd423b0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000186 W Console.50633
21:50:35.534075    RdData[A]       D=0x0dd423b8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000185 W Console.50633
21:50:35.534425    RdData[A]       D=0x097ca330  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000180 W Console.50633
21:50:35.534883    RdData[A]       D=0x097ca328  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000178 W Console.50633
21:50:35.535082    RdData[A]       D=0x0dd423a0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000180 W Console.50633
21:50:35.535272    RdData[A]       D=0x0dd423a8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000175 W Console.50633
21:50:35.535908    RdData[A]       D=0x097ca320  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000178 W Console.50633
21:50:35.536118    RdData[A]       D=0x0dd42398  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000189 W Console.50633
21:50:35.536707    RdData[A]       D=0x097ca310  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000208 W Console.50633
21:50:35.536912    RdData[A]       D=0x0dd42388  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000178 W Console.50633
21:50:35.537100    RdData[A]       D=0x0dd42390  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000173 W Console.50633
21:50:35.537745    RdData[A]       D=0x097ca300  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000187 W Console.50633
21:50:35.537960    RdData[A]       D=0x0dd42380  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000179 W Console.50633
21:50:35.563480    RdData[A]       D=0x0acc7d98  B=0x2000   /dev/disk2                                                                    0.000297 W Console.50616
21:50:35.577411    RdData[A]       D=0x097c2038  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000307 W Console.50633
21:50:35.577697    RdData[A]       D=0x0dd42370  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000214 W Console.50633
21:50:35.577906    RdData[A]       D=0x0dd42378  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000185 W Console.50633
21:50:35.578543    RdData[A]       D=0x097c2010  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000232 W Console.50633
21:50:35.578797    RdData[A]       D=0x0dd42368  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000211 W Console.50633
21:50:35.579218    RdData[A]       D=0x0dd42348  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000180 W Console.50633
21:50:35.579466    RdData[A]       D=0x0dd42360  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000182 W Console.50633
21:50:35.579782    RdData[A]       D=0x097c1978  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000214 W Console.50633
21:50:35.580095    RdData[A]       D=0x0dd42350  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000189 W Console.50633
21:50:35.580113    RdData[A]       D=0x0dd42358  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000188 W Console.50633
21:50:35.580636    RdData[A]       D=0x097c1960  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000192 W Console.50633
21:50:35.581159    RdData[A]       D=0x0dd42340  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000216 W Console.50633
21:50:35.581504    RdData[A]       D=0x0dd42338  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000219 W Console.50633
21:50:35.581734    RdData[A]       D=0x097c1958  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000182 W Console.50633
21:50:35.582092    RdData[A]       D=0x0dd42330  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000179 W Console.50633
21:50:35.582516    RdData[A]       D=0x097c1950  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000188 W Console.50633
21:50:35.582790    RdData[A]       D=0x0dd42328  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000179 W Console.50633
21:50:35.583218    RdData[A]       D=0x0dd42318  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000214 W Console.50633
21:50:35.583443    RdData[A]       D=0x0dd42320  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000210 W Console.50633
21:50:35.583836    RdData[A]       D=0x097c1948  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000191 W Console.50633
21:50:35.584237    RdData[A]       D=0x0dd42310  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000220 W Console.50633
21:50:35.584665    RdData[A]       D=0x097c1930  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000209 W Console.50633
21:50:35.584951    RdData[A]       D=0x0dd42300  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000180 W Console.50633
21:50:35.585169    RdData[A]       D=0x0dd42308  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000204 W Console.50633
21:50:35.585731    RdData[A]       D=0x097c1928  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000217 W Console.50633
21:50:35.585986    RdData[A]       D=0x0dd422f0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000176 W Console.50633
21:50:35.586225    RdData[A]       D=0x0dd422f8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000225 W Console.50633
21:50:35.586812    RdData[A]       D=0x0dd422e8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000202 W Console.50633
21:50:35.587200    RdData[A]       D=0x097c1920  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000218 W Console.50633
21:50:35.587625    RdData[A]       D=0x0dd422d8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000219 W Console.50633
21:50:35.587853    RdData[A]       D=0x0dd422e0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000212 W Console.50633
21:50:35.588386    RdData[A]       D=0x097c1918  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000216 W Console.50633
21:50:35.588690    RdData[A]       D=0x0dd422c8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000206 W Console.50633
21:50:35.589103    RdData[A]       D=0x0dd422d0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000215 W Console.50633
21:50:35.589673    RdData[A]       D=0x0dd422c0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000202 W Console.50633
21:50:35.589965    RdData[A]       D=0x097c1910  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000185 W Console.50633
21:50:35.590389    RdData[A]       D=0x0dd422b8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000209 W Console.50633
21:50:35.590778    RdData[A]       D=0x097c1908  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000182 W Console.50633
21:50:35.591144    RdData[A]       D=0x0dd422a8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000216 W Console.50633
21:50:35.591385    RdData[A]       D=0x0dd422b0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000223 W Console.50633
21:50:35.591966    RdData[A]       D=0x097c1900  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000228 W Console.50633
21:50:35.592212    RdData[A]       D=0x0dd422a0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000186 W Console.50633
21:50:35.592727    RdData[A]       D=0x0dd42290  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000208 W Console.50633
21:50:35.592923    RdData[A]       D=0x0dd42298  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000177 W Console.50633
21:50:35.593310    RdData[A]       D=0x097c18f8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000180 W Console.50633
21:50:35.593702    RdData[A]       D=0x0dd42288  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000216 W Console.50633
21:50:35.594192    RdData[A]       D=0x097c18f0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000215 W Console.50633
21:50:35.594442    RdData[A]       D=0x0dd42278  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000177 W Console.50633
21:50:35.594630    RdData[A]       D=0x0dd42280  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000173 W Console.50633
21:50:35.595170    RdData[A]       D=0x0dd42268  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000178 W Console.50633
21:50:35.595359    RdData[A]       D=0x0dd42270  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000174 W Console.50633
21:50:35.595723    RdData[A]       D=0x097c18e8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000222 W Console.50633
21:50:35.637117    RdData[A]       D=0x0dd42258  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000305 W Console.50633
21:50:35.637409    RdData[A]       D=0x0dd42260  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000255 W Console.50633
21:50:35.637921    RdData[A]       D=0x097c18e0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000218 W Console.50633
21:50:35.638232    RdData[A]       D=0x0dd42250  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000217 W Console.50633
21:50:35.638696    RdData[A]       D=0x0dd42240  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000187 W Console.50633
21:50:35.638931    RdData[A]       D=0x0dd42248  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000217 W Console.50633
21:50:35.639387    RdData[A]       D=0x097c18d8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000203 W Console.50633
21:50:35.639750    RdData[A]       D=0x0dd42230  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000181 W Console.50633
21:50:35.639937    RdData[A]       D=0x0dd42238  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000172 W Console.50633
21:50:35.640365    RdData[A]       D=0x097c18d0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000177 W Console.50633
21:50:35.640642    RdData[A]       D=0x0dd42228  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000178 W Console.50633
21:50:35.641151    RdData[A]       D=0x097c18c8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000182 W Console.50633
21:50:35.641355    RdData[A]       D=0x0dd42218  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000181 W Console.50633
21:50:35.641544    RdData[A]       D=0x0dd42220  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000174 W Console.50633
21:50:35.642151    RdData[A]       D=0x0dd42210  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000219 W Console.50633
21:50:35.642585    RdData[A]       D=0x097c16f8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000225 W Console.50633
21:50:35.642881    RdData[A]       D=0x0dd42200  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000176 W Console.50633
21:50:35.643113    RdData[A]       D=0x0dd42208  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000217 W Console.50633
21:50:35.643632    RdData[A]       D=0x097c16f0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000217 W Console.50633
21:50:35.643876    RdData[A]       D=0x0dd421f0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000204 W Console.50633
21:50:35.644119    RdData[A]       D=0x0dd421f8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000228 W Console.50633
21:50:35.644713    RdData[A]       D=0x0dd421e8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000207 W Console.50633
21:50:35.645127    RdData[A]       D=0x097c16e8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000217 W Console.50633
21:50:35.645466    RdData[A]       D=0x0dd421d8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000205 W Console.50633
21:50:35.645701    RdData[A]       D=0x0dd421e0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000211 W Console.50633
21:50:35.646265    RdData[A]       D=0x097c16e0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000204 W Console.50633
21:50:35.646507    RdData[A]       D=0x0dd421c8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000185 W Console.50633
21:50:35.646775    RdData[A]       D=0x0dd421d0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000187 W Console.50633
21:50:35.647410    RdData[A]       D=0x0dd421c0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000203 W Console.50633
21:50:35.647804    RdData[A]       D=0x097c16d8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000224 W Console.50633
21:50:35.648225    RdData[A]       D=0x0dd421b8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000213 W Console.50633
21:50:35.648546    RdData[A]       D=0x097c16d0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000193 W Console.50633
21:50:35.648874    RdData[A]       D=0x0dd421a8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000222 W Console.50633
21:50:35.649109    RdData[A]       D=0x0dd421b0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000221 W Console.50633
21:50:35.649634    RdData[A]       D=0x097c16c8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000186 W Console.50633
21:50:35.649883    RdData[A]       D=0x0dd42198  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000222 W Console.50633
21:50:35.650103    RdData[A]       D=0x0dd421a0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000205 W Console.50633
21:50:35.650740    RdData[A]       D=0x0dd42190  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000217 W Console.50633
21:50:35.651163    RdData[A]       D=0x097c16c0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000208 W Console.50633
21:50:35.651543    RdData[A]       D=0x0dd42180  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000213 W Console.50633
21:50:35.651782    RdData[A]       D=0x0dd42188  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000216 W Console.50633
21:50:35.652409    RdData[A]       D=0x097c16b8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000220 W Console.50633
21:50:35.652671    RdData[A]       D=0x0dd42178  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000219 W Console.50633
21:50:35.653113    RdData[A]       D=0x0dd42160  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000178 W Console.50633
21:50:35.653442    RdData[A]       D=0x0dd42170  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000176 W Console.50633
21:50:35.653796    RdData[A]       D=0x097c16b0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000207 W Console.50633
21:50:35.654001    RdData[A]       D=0x0dd42168  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000180 W Console.50633
21:50:35.654580    RdData[A]       D=0x0dd42150  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000208 W Console.50633
21:50:35.654787    RdData[A]       D=0x0dd42158  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000191 W Console.50633
21:50:35.655385    RdData[A]       D=0x097c16a8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000221 W Console.50633
21:50:35.694859    RdData[A]       D=0x0dd42148  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000292 W Console.50633
21:50:35.695471    RdData[A]       D=0x0dd42138  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000252 W Console.50633
21:50:35.695709    RdData[A]       D=0x0dd42140  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000215 W Console.50633
21:50:35.696146    RdData[A]       D=0x097c16a0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000219 W Console.50633
21:50:35.696515    RdData[A]       D=0x0dd42128  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000204 W Console.50633
21:50:35.696735    RdData[A]       D=0x0dd42130  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000205 W Console.50633
21:50:35.697296    RdData[A]       D=0x097c15e0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000177 W Console.50633
21:50:35.697568    RdData[A]       D=0x0dd42120  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000188 W Console.50633
21:50:35.697987    RdData[A]       D=0x0dd42110  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000203 W Console.50633
21:50:35.698202    RdData[A]       D=0x0dd42118  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000193 W Console.50633
21:50:35.698675    RdData[A]       D=0x097c15d8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000191 W Console.50633
21:50:35.699120    RdData[A]       D=0x0dd42108  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000247 W Console.50633
21:50:35.699587    RdData[A]       D=0x097c15d0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000218 W Console.50633
21:50:35.699938    RdData[A]       D=0x0dd42018  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000215 W Console.50633
21:50:35.700165    RdData[A]       D=0x0dd42080  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000203 W Console.50633
21:50:35.700771    RdData[A]       D=0x097c15c8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000220 W Console.50633
21:50:35.701017    RdData[A]       D=0x0dd41f80  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000191 W Console.50633
21:50:35.701219    RdData[A]       D=0x0dd42010  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000187 W Console.50633
21:50:35.701774    RdData[A]       D=0x0dd41f78  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000193 W Console.50633
21:50:35.702127    RdData[A]       D=0x097c15c0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000189 W Console.50633
21:50:35.702467    RdData[A]       D=0x0dd41f70  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000178 W Console.50633
21:50:35.702804    RdData[A]       D=0x097c15b8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000184 W Console.50633
21:50:35.703326    RdData[A]       D=0x0dd41f60  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000212 W Console.50633
21:50:35.703548    RdData[A]       D=0x0dd41f68  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000203 W Console.50633
21:50:35.704028    RdData[A]       D=0x097c1508  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000224 W Console.50633
21:50:35.704364    RdData[A]       D=0x0dd41f58  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000221 W Console.50633
21:50:35.704839    RdData[A]       D=0x0dd41f50  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000208 W Console.50633
21:50:35.705108    RdData[A]       D=0x097c1500  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000190 W Console.50633
21:50:35.705418    RdData[A]       D=0x097c1490  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.G80.asl                            0.000221 W Console.50633
21:50:35.705952    RdData[A]       D=0x0dd401c0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000206 W Console.50633
21:50:35.706302    RdData[A]       D=0x0dd401b8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000202 W Console.50633
21:50:35.706823    RdData[A]       D=0x0dd401a8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.09.U502.asl                           0.000211 W Console.50633
21:50:35.707391    RdData[A]       D=0x0bf33cd0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000221 W Console.50633
21:50:35.707940    RdData[A]       D=0x09681460  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000507 W Console.50633
21:50:35.708477    RdData[A]       D=0x09681450  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000205 W Console.50633
21:50:35.708699    RdData[A]       D=0x09681458  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000205 W Console.50633
21:50:35.709146    RdData[A]       D=0x0bf33cc0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000191 W Console.50633
21:50:35.709518    RdData[A]       D=0x09681448  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000223 W Console.50633
21:50:35.710027    RdData[A]       D=0x0bf33cb8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000181 W Console.50633
21:50:35.710297    RdData[A]       D=0x09681438  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000213 W Console.50633
21:50:35.710568    RdData[A]       D=0x09681440  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000210 W Console.50633
21:50:35.711213    RdData[A]       D=0x09681428  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000218 W Console.50633
21:50:35.711465    RdData[A]       D=0x09681430  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000220 W Console.50633
21:50:35.711935    RdData[A]       D=0x0bf33cb0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000232 W Console.50633
21:50:35.712304    RdData[A]       D=0x09681420  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000211 W Console.50633
21:50:35.751813    RdData[A]       D=0x0bf33ca8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000293 W Console.50633
21:50:35.752167    RdData[A]       D=0x09681418  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000249 W Console.50633
21:50:35.752607    RdData[A]       D=0x09681400  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000194 W Console.50633
21:50:35.752913    RdData[A]       D=0x09681408  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000264 W Console.50633
21:50:35.752932    RdData[A]       D=0x09681410  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000256 W Console.50633
21:50:35.753489    RdData[A]       D=0x0bf33ca0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000191 W Console.50633
21:50:35.753833    RdData[A]       D=0x096813f8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000178 W Console.50633
21:50:35.754330    RdData[A]       D=0x0bf33c98  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000196 W Console.50633
21:50:35.754602    RdData[A]       D=0x09681308  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000182 W Console.50633
21:50:35.754832    RdData[A]       D=0x096813f0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000213 W Console.50633
21:50:35.755485    RdData[A]       D=0x09681300  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000226 W Console.50633
21:50:35.755860    RdData[A]       D=0x0bf33c90  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000212 W Console.50633
21:50:35.756262    RdData[A]       D=0x096812f0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000207 W Console.50633
21:50:35.756530    RdData[A]       D=0x096812f8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000228 W Console.50633
21:50:35.757030    RdData[A]       D=0x0bf33c88  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000205 W Console.50633
21:50:35.757338    RdData[A]       D=0x096812e8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000200 W Console.50633
21:50:35.757757    RdData[A]       D=0x0bf33c80  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000208 W Console.50633
21:50:35.758004    RdData[A]       D=0x096812d8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000214 W Console.50633
21:50:35.758201    RdData[A]       D=0x096812e0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000177 W Console.50633
21:50:35.758795    RdData[A]       D=0x096812c8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000198 W Console.50633
21:50:35.759011    RdData[A]       D=0x096812d0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000191 W Console.50633
21:50:35.759663    RdData[A]       D=0x0bf33c78  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000219 W Console.50633
21:50:35.760033    RdData[A]       D=0x096812c0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000225 W Console.50633
21:50:35.760600    RdData[A]       D=0x0bf33c70  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000223 W Console.50633
21:50:35.760882    RdData[A]       D=0x096812b0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000236 W Console.50633
21:50:35.761140    RdData[A]       D=0x096812b8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000221 W Console.50633
21:50:35.761733    RdData[A]       D=0x096812a8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000220 W Console.50633
21:50:35.762098    RdData[A]       D=0x0bf33c68  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000218 W Console.50633
21:50:35.762455    PgIn[A]         D=0x0b5f2ab0  B=0x4000   /dev/disk2  ications/Utilities/Console.app/Contents/Resources/Console.icns    0.000320 W Console.50616
21:50:35.762477    RdData[A]       D=0x096812a0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000251 W Console.50633
21:50:35.762832    PgIn[A]         D=0x0b5f2ad8  B=0x4000   /dev/disk2  ications/Utilities/Console.app/Contents/Resources/Console.icns    0.000293 W Console.50616
21:50:35.763055    RdData[A]       D=0x0bf33c60  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000246 W Console.50633
21:50:35.763251    PgIn[A]         D=0x0b5f2b58  B=0x4000   /dev/disk2  ications/Utilities/Console.app/Contents/Resources/Console.icns    0.000400 W Console.50616
21:50:35.763357    RdData[A]       D=0x09681288  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000204 W Console.50633
21:50:35.763546    PgIn[A]         D=0x0b5f2ce0  B=0x4000   /dev/disk2  ications/Utilities/Console.app/Contents/Resources/Console.icns    0.000279 W Console.50616
21:50:35.763567    RdData[A]       D=0x09681298  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000168 W Console.50633
21:50:35.763859    PgIn[A]         D=0x0b5f2d00  B=0x3000   /dev/disk2  ications/Utilities/Console.app/Contents/Resources/Console.icns    0.000294 W Console.50616
21:50:35.763910    RdData[A]       D=0x09681290  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000245 W Console.50633
21:50:35.764158    PgIn[A]         D=0x0b5f2d78  B=0x4000   /dev/disk2  ications/Utilities/Console.app/Contents/Resources/Console.icns    0.000280 W Console.50616
21:50:35.764465    PgIn[A]         D=0x0b5f2f00  B=0x4000   /dev/disk2  ications/Utilities/Console.app/Contents/Resources/Console.icns    0.000291 W Console.50616
21:50:35.764633    RdData[A]       D=0x09681280  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000231 W Console.50633
21:50:35.765106    RdData[A]       D=0x0bf33c58  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000251 W Console.50633
21:50:35.765505    RdData[A]       D=0x09681270  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000222 W Console.50633
21:50:35.765734    RdData[A]       D=0x09681278  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000201 W Console.50633
21:50:35.766271    RdData[A]       D=0x0bf33c50  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000184 W Console.50633
21:50:35.766595    RdData[A]       D=0x09681268  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000216 W Console.50633
21:50:35.767108    RdData[A]       D=0x096811b0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000180 W Console.50633
21:50:35.767373    RdData[A]       D=0x09681260  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000211 W Console.50633
21:50:35.767808    RdData[A]       D=0x0bf33c48  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000196 W Console.50633
21:50:35.767962    RdData[A]       D=0x0b5f29c0  B=0x1000   /dev/disk2                                                                    0.000213 W Console.50616
21:50:35.768188    RdData[A]       D=0x096811a0  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000196 W Console.50633
21:50:35.768265    RdData[A]       D=0x0b5f29b0  B=0x1000   /dev/disk2                                                                    0.000231 W Console.50616
21:50:35.768428    RdData[A]       D=0x096811a8  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000204 W Console.50633
21:50:35.768533    RdData[A]       D=0x0b5f29b8  B=0x1000   /dev/disk2                                                                    0.000207 W Console.50616
21:50:35.768964    RdData[A]       D=0x0bf33c40  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000217 W Console.50633
21:50:35.769225    RdData[A]       D=0x09681198  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000174 W Console.50633
21:50:35.769749    RdData[A]       D=0x09681188  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000213 W Console.50633
21:50:35.769991    RdData[A]       D=0x09681190  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.U502.asl                           0.000225 W Console.50633
21:50:35.770448    RdData[A]       D=0x0bf33c38  B=0x1000   /dev/disk2  private/var/log/asl/2013.06.08.G80.asl                            0.000231 W Console.50633
21:50:35.770576    RdData[A]       D=0x0b5f39c0  B=0x1000   /dev/disk2                                                                    0.000222 W Console.50616
21:50:35.770882    RdData[A]       D=0x0b5f39b0  B=0x1000   /dev/disk2                                                                    0.000226 W Console.50616
21:50:35.771146    RdData[A]       D=0x0b5f39b8  B=0x1000   /dev/disk2                                                                    0.000220 W Console.50616
21:50:35.773339    RdData[A]       D=0x0b5f2a98  B=0x1000   /dev/disk2                                                                    0.000247 W Console.50616
21:50:35.773643    RdData[A]       D=0x0b5f2a80  B=0x1000   /dev/disk2                                                                    0.000236 W Console.50616
21:50:35.773957    RdData[A]       D=0x0b5f2a88  B=0x2000   /dev/disk2                                                                    0.000266 W Console.50616
21:50:35.776816    RdData[A]       D=0x0b5f3400  B=0x1000   /dev/disk2                                                                    0.000270 W Console.50616
21:50:35.777108    RdData[A]       D=0x0b5f33f0  B=0x1000   /dev/disk2                                                                    0.000226 W Console.50616
21:50:35.777372    RdData[A]       D=0x0b5f33f8  B=0x1000   /dev/disk2                                                                    0.000223 W Console.50616
21:50:35.779545    RdMeta[S]       D=0x0acce4e8  B=0x1000   /dev/disk2                                                                    0.000230 W Console.50616
21:50:36.041215    RdData[A]       D=0x0acc7480  B=0x2000   /dev/disk2                                                                    0.001358 W Console.50616
21:50:36.185603    PgIn[A]         D=0x0cf23f60  B=0xd000   /dev/disk2                                                                    0.001469 W Console.50616
21:50:36.186572    PgIn[A]         D=0x0cf22c98  B=0x3000   /dev/disk2                                                                    0.000275 W Console.50616
21:50:37.715916    PgIn[A]         D=0x0b5f3ca0  B=0x2000   /dev/disk2  tions/Utilities/Console.app/Contents/Resources/attachment.tiff    0.001665 W Console.50616
21:50:38.391687    RdData[A]       D=0x0acc7da8  B=0x3000   /dev/disk2                                                                    0.001567 W Console.50616
21:50:38.478610    RdMeta[SP]      D=0x001079e0  B=0x1000   /dev/disk2                                                                    0.000485 W Console.50633
21:50:38.480382    WrData[AP]      D=0x0ee00680  B=0x1000   /dev/disk2  Saved Application State/com.apple.Console.savedState/data.data    0.000094 W Console.50652
21:50:38.480524    WrData[ANP]     D=0x0ee00688  B=0x1000   /dev/disk2  d Application State/com.apple.Console.savedState/windows.plist    0.000085 W Console.50652
21:50:38.484383    WrData[ANP]     D=0x0ee00690  B=0x3000   /dev/disk2  d Application State/com.apple.Console.savedState/window_1.data    0.000107 W Console.50652
21:50:38.685584    WrData[ANP]     D=0x0ee006a8  B=0xc1000  /dev/disk2  d Application State/com.apple.Console.savedState/window_2.data    0.003075 W Console.50633
21:50:38.882086    RdMeta[ST2]     D=0x00678240  B=0x2000   /dev/disk1s5                                                                  0.014490 W pbs.50693
21:50:38.891431    RdMeta[ST2]     D=0x0067c8c0  B=0x2000   /dev/disk1s5                                                                  0.009260 W pbs.50693
21:50:38.891706    RdMeta[ST2]     D=0x00678290  B=0x2000   /dev/disk1s5                                                                  0.000247 W pbs.50693
21:50:38.901896    WrData[AT2]     D=0x0ee00cb0  B=0xe000   /dev/disk2  /Users/anthony/Library/Caches/.dat0116.007                        0.001544 W pbs.50693

Impact of the Disk Cache



Impact of the Disk Cache



• Profile in different warmth states
•Use the purge command to evict caches
• Some data may be pre-warmed at boot

Impact of the Disk Cache



Disk IO Recap

•Use dispatch IO
• Profile your disk access in different warmth states
•Use non-cached IO when accessing data only once
• Pay attention to when data is flushed
•Don’t do IO on the main thread



Working in the Background



Background Work

•Apps do background work
■ Refreshing or syncing user data
■ Indexing or backing up a user’s files

• This hurts system responsiveness
• Backgrounding limits resource use
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• Lowered CPU scheduling priority
• IO Throttling 
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Backgrounding Effects

•Hints to perform work more efficiently
• Lowered CPU scheduling priority
• IO Throttling 



Background priority dispatch queue
Backgrounding a Block

dispatch_queue_t bgQueue = 
dispatch_get_global_queue(DISPATCH_QUEUE_PRIORITY_BACKGROUND, 0);

dispatch_async(bgQueue, ^{
    /* XXX: this code should not take locks needed by UI */

    /* your expensive, background work here */

});
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Use XPC
Backgrounding Large Tasks

• XPC Activity
■ Let the system pick the best time to perform a task

•Adaptive Daemon
■ XPC Services run in background by default
■ Boosted out of background upon app’s message

Efficient Design with XPC Russian Hill
Tuesday 2:00PM



Thread/Process adoption
Background Continuous Work

•Use launchd’s Background ProcessType 
<key>ProcessType</key>
<string>Background</string>

•Use setpriority(3)
setpriority(PRIO_DARWIN_PROCESS, 0, PRIO_DARWIN_BG);



Debugging Backgrounding

• ps -aMx will show priority – background is 4 or less
anthony     1547  ??  0.0 S   4T   0:00.01  0:00.02 <process name>
            1547      0.0 S   4T   0:00.00  0:00.00                                    
1           1547      0.0 S   4T   0:00.00  0:00.00 
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Debugging Backgrounding

• ps -aMx will show priority – background is 4 or less
anthony     1547  ??  0.0 S   4T   0:00.01  0:00.02 <process name>
            1547      0.0 S   4T   0:00.00  0:00.00                                    
1           1547      0.0 S   4T   0:00.00  0:00.00 

• spindump – look for throttle_lowpri_io frame
Process:         accountsd [242]
Importance:      Adaptive, Background Priority

• taskpolicy
$ taskpolicy -b <your command>

• fs_usage
13:02:43.124405 PgIn[AT3] D=0x022696e8 B=0x20000 /dev/disk1 0.000532 W 
mds_stores.90196



Simulating Constrained Systems

•Use boot-args to limit amount of available ram
sudo nvram boot-args="maxmem=2048" 

•Use an external thunderbolt drives to simulate drive speeds
•Use Instruments preferences to limit number of CPUs
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Efficient Design with XPC Russian Hill
Tuesday 2:00PM

Maximizing Battery Life on OS X Mission
Tuesday 11:30AM

Energy Best Practices Marina
Thursday 10:15AM

Improving Power Efficiency with App Nap Pacific Heights
Wednesday 10:15AM

Fixing Memory Issues Nob Hill
Thursday 2:00PM

Related Sessions

Optimizing Drawing and Scrolling on OS X Marina
Wednesday 3:15PM



Cocoa and Foundation Lab Frameworks Lab A
Wednesday 11:30AM

Power and Performance for OS X Apps Core OS Lab A
Wednesday 9:00AM

Instruments and Performance Lab Tools Lab B
Thursday 3:15PM

Web Content Optimization Lab Media Lab A
Wednesday 10:15AM

Power and Performance for OS X Apps Tools Lab A
Thursday 4:30 PM

Labs



Summary

• Regularly profile and optimize
•Measure both your app’s performance and resource efficiency
• Remember that your users may have very different systems
• Ensure your app is a good citizen




