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1  Motives
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What’s in a trace file? 

Who cares?
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- Each call (DB, OS) your 

program experienced 

- When it happened 

- How long it took 

- Details about the call
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What’s in a trace file?
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Who cares about trace files? ...to prevent 

performance 

mistakes

Developers



...to prevent 

performance 

mistakes

...to diagnose 

performance 

mistakes

Developers Operators
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Who cares about trace files?
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Who cares about trace files?
...to fix 

performance 

mistakes

...to prevent 

performance 

mistakes

...to diagnose 

performance 

mistakes

Developers Operators



Trace files 

- Explain where your program�s 
time goes. 

- Help developers and DBAs 
prevent, find, and fix 
performance mistakes.
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2  Warm-up exercises
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- tkprof 

- trca 

- tvdxtat 

- parsetrc 

- trcextprof 

- OraSRP 

- Method R 

- and more�
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How can you process 
a trace file?



I use              

- high-precision trace formatter 

- data mining tool 

- Various utilities
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How can you process 
a trace file?
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Text
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An approximate profile, 
created by mrskew
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Response time by subroutine call name 
mrskew "sample.trc" 

CALL-NAME                        DURATION       %  CALLS      MEAN       MIN       MAX 
-------------------------------  --------  ------  -----  --------  --------  -------- 
cell single block physical read  4.644927   62.2%  6,899  0.000673  0.000528  0.028060 
FETCH                            2.127676   28.5%      1  2.127676  2.127676  2.127676 
EXEC                             0.672898    9.0%      2  0.336449  0.003999  0.668899 
SQL*Net message from client      0.025852    0.3%      3  0.008617  0.001523  0.022614 
PARSE                            0.001000    0.0%      2  0.000500  0.000000  0.001000 
6 others                         0.000269    0.0%     24  0.000011  0.000000  0.000060 
-------------------------------  --------  ------  -----  --------  --------  -------- 
TOTAL (11)                       7.472622  100.0%  6,931  0.001078  0.000000  2.127676 
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Must match the duration of the 
experience you�re measuring.

Must sum to the 
experience duration.



Response time by subroutine call name 
mrskew "sample.trc" 

CALL-NAME                        DURATION       %  CALLS      MEAN       MIN       MAX 
-------------------------------  --------  ------  -----  --------  --------  -------- 
cell single block physical read  4.644927   62.2%  6,899  0.000673  0.000528  0.028060 
FETCH                            2.127676   28.5%      1  2.127676  2.127676  2.127676 
EXEC                             0.672898    9.0%      2  0.336449  0.003999  0.668899 
SQL*Net message from client      0.025852    0.3%      3  0.008617  0.001523  0.022614 
PARSE                            0.001000    0.0%      2  0.000500  0.000000  0.001000 
6 others                         0.000269    0.0%     24  0.000011  0.000000  0.000060 
-------------------------------  --------  ------  -----  --------  --------  -------- 
TOTAL (11)                       7.472622  100.0%  6,931  0.001078  0.000000  2.127676 

Response time histogram (disk) for a given call name pattern 
mrskew --rc=disk.rc --name='cell single block physical read' "sample.trc" 

RANGE {min ≤ e < max}  DURATION       %  CALLS      MEAN       MIN       MAX 
---------------------  --------  ------  -----  --------  --------  -------- 
 1.     0ms      5ms   4.465045   96.1%  6,883  0.000649  0.000528  0.001752 
 2.     5ms     10ms   0.062428    1.3%      7  0.008918  0.006324  0.009537 
 3.    10ms     15ms   0.089394    1.9%      8  0.011174  0.010217  0.012536 
 4.    15ms     20ms                                                         
 5.    20ms     25ms                                                         
 6.    25ms     50ms   0.028060    0.6%      1  0.028060  0.028060  0.028060 
 7.    50ms    100ms                                                         
 8.   100ms  1,000ms                                                         
 9. 1,000ms       +∞                                                         
---------------------  --------  ------  -----  --------  --------  -------- 
TOTAL (9)              4.644927  100.0%  6,899  0.000673  0.000528  0.028060
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Response time histogram (disk) for a given call name pattern 
mrskew --rc=disk.rc --name='cell single block physical read' "sample.trc" 

RANGE {min ≤ e < max}  DURATION       %  CALLS      MEAN       MIN       MAX 
---------------------  --------  ------  -----  --------  --------  -------- 
 1.     0ms      5ms   4.465045   96.1%  6,883  0.000649  0.000528  0.001752 
 2.     5ms     10ms   0.062428    1.3%      7  0.008918  0.006324  0.009537 
 3.    10ms     15ms   0.089394    1.9%      8  0.011174  0.010217  0.012536 
 4.    15ms     20ms                                                         
 5.    20ms     25ms                                                         
 6.    25ms     50ms   0.028060    0.6%      1  0.028060  0.028060  0.028060 
 7.    50ms    100ms                                                         
 8.   100ms  1,000ms                                                         
 9. 1,000ms       +∞                                                         
---------------------  --------  ------  -----  --------  --------  -------- 
TOTAL (9)              4.644927  100.0%  6,899  0.000673  0.000528  0.028060 

Response time histogram (ssd) for a given call name pattern 
mrskew --rc=ssd.rc --name='cell single block physical read' "sample.trc" 

RANGE {min ≤ e < max}     DURATION       %  CALLS      MEAN       MIN       MAX 
------------------------  --------  ------  -----  --------  --------  -------- 
 1.       0µs       15µs                                                        
 2.      15µs       25µs                                                        
 3.      25µs       50µs                                                        
 4.      50µs      100µs                                                        
 5.     100µs      500µs                                                        
 6.     500µs    1,000µs  4.436500   95.5%  6,859  0.000647  0.000528  0.000999 
 7.   1,000µs   10,000µs  0.090973    2.0%     31  0.002935  0.001036  0.009537 
 8.  10,000µs         +∞  0.117454    2.5%      9  0.013050  0.010217  0.028060 
------------------------  --------  ------  -----  --------  --------  -------- 
TOTAL (8)                 4.644927  100.0%  6,899  0.000673  0.000528  0.028060 
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Response time by execution id (modified) 
mrskew --name='db file sequential read' --group='"$p1:$p2"' --gl=BLOCK-ID "sample.trc" 

BLOCK-ID   DURATION       %  CALLS      MEAN       MIN       MAX 
---------  --------  ------  -----  --------  --------  -------- 
7:138      0.000033   32.0%      1  0.000033  0.000033  0.000033 
8:2039938  0.000011   10.7%      1  0.000011  0.000011  0.000011 
8:2318466  0.000011   10.7%      1  0.000011  0.000011  0.000011 
9:127106   0.000011   10.7%      1  0.000011  0.000011  0.000011 
8:102530   0.000010    9.7%      1  0.000010  0.000010  0.000010 
8:1114248  0.000009    8.7%      1  0.000009  0.000009  0.000009 
8:130      0.000009    8.7%      1  0.000009  0.000009  0.000009 
9:130      0.000009    8.7%      1  0.000009  0.000009  0.000009 
---------  --------  ------  -----  --------  --------  -------- 
TOTAL (8)  0.000103  100.0%      8  0.000013  0.000009  0.000033
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�file id and block id for read calls.



A histogram of row counts 
grouped by database call name
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Rows returned by dbcall name 
mrskew --name=:dbcall --select='$row' --slabel=ROWS --precision=0 "sample.trc" 

CALL-NAME  ROWS       %  CALLS  MEAN  MIN  MAX 
---------  ----  ------  -----  ----  ---  --- 
EXEC          1  100.0%      2     0    0    1 
CLOSE         0    0.0%      4     0    0    0 
PARSE         0    0.0%      2     0    0    0 
FETCH         0    0.0%      1     0    0    0 
XCTEND        0    0.0%      1     0    0    0 
BINDS                                          
---------  ----  ------  -----  ----  ---  --- 
TOTAL (6)     1  100.0%     10     0    0    1 
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selecting row count 
instead of a duration.



A list of database calls 
in chronological order
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Database calls in chronological order 
mrskew --rc=calls.rc --top=0 "sample.trc" 

          END-TIM       LINE   PARSE-ID    EXEC-ID  CALL-NAME(BOUND-VALUES)                  STATEMENT-TEXT                                 
------------------------------------------------------------------------------------------------------------------------------------------- 
   4330608.950084         28          0          0  CLOSE                                    #140441051716304:/Users/carymillsap/.method-r/ 
   4330608.951035         33         33          0  PARSE                                    BEGIN :file_id := 7; :blk_id := 142; END;      
   4330608.954476         34         33         44  BINDS(,)                                 BEGIN :file_id := 7; :blk_id := 142; END;      
   4330608.954477         44         33         44  EXEC(,)                                  BEGIN :file_id := 7; :blk_id := 142; END;      
   4330608.956375         46         33         44  CLOSE(,)                                 BEGIN :file_id := 7; :blk_id := 142; END;      
   4330608.956877         55         55          0  PARSE                                    select owner, segment_name from dba_extents wh 
   4330608.958309         60         60          0  · PARSE                                  · select text from view$ where rowid=:1        
   4330608.961047         61         60         67  · BINDS(00002D44.0004.0001)              · select text from view$ where rowid=:1        
   4330608.961048         67         60         67  · EXEC(00002D44.0004.0001)               · select text from view$ where rowid=:1        
   4330608.961156         68         60         67  · FETCH(00002D44.0004.0001)              · select text from view$ where rowid=:1        
   4330608.961314         70         60         67  · CLOSE(00002D44.0004.0001)              · select text from view$ where rowid=:1        
   4330608.962028         75         75          0  · PARSE                                  · select text from view$ where rowid=:1        
   4330608.962353         76         75         82  · BINDS(00002D42.0000.0001)              · select text from view$ where rowid=:1        
   4330608.962354         82         75         82  · EXEC(00002D42.0000.0001)               · select text from view$ where rowid=:1        
   4330608.962432         83         75         82  · FETCH(00002D42.0000.0001)              · select text from view$ where rowid=:1        
   4330608.962535         85         75         82  · CLOSE(00002D42.0000.0001)              · select text from view$ where rowid=:1        
   4330608.964338         90         90          0  · PARSE                                  · select text from view$ where rowid=:1        
   4330608.964617         91         90         97  · BINDS(00002D40.0003.0001)              · select text from view$ where rowid=:1        
   4330608.964618         97         90         97  · EXEC(00002D40.0003.0001)               · select text from view$ where rowid=:1        
   4330608.964692         98         90         97  · FETCH(00002D40.0003.0001)              · select text from view$ where rowid=:1        
   4330608.964797        100         90         97  · CLOSE(00002D40.0003.0001)              · select text from view$ where rowid=:1        
   4330608.971414        101        101          0  · PARSE                                  · select text from view$ where rowid=:1        
   4330608.971630        102        101        108  · BINDS(00002D42.0000.0001)              · select text from view$ where rowid=:1        
   4330608.971631        108        101        108  · EXEC(00002D42.0000.0001)               · select text from view$ where rowid=:1        
   4330608.971695        109        101        108  · FETCH(00002D42.0000.0001)              · select text from view$ where rowid=:1        
   4330608.971757        110        101        108  · CLOSE(00002D42.0000.0001)              · select text from view$ where rowid=:1        
   4330608.973604        111        111          0  · PARSE                                  · select text from view$ where rowid=:1        
   4330608.973819        112        111        118  · BINDS(00002D40.0003.0001)              · select text from view$ where rowid=:1        
   4330608.973820        118        111        118  · EXEC(00002D40.0003.0001)               · select text from view$ where rowid=:1        
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complex list of options saved in a file.



$ more src/rc/calls.rc 
--group='sprintf("%17.6f %10d %10d %10d  %-40.40s %-.46s", $tim, $line, $parse_id, $exec_id, "· "x$dep.$name.
(scalar(@bind)?"(".join(",",@bind).")":""), "· "x$dep.$sql)' 
#         12345678901234567 1234567890 1234567890 1234567890 1234567890123456789012345678901234567890 123.. 
--glabel='          END-TIM       LINE   PARSE-ID    EXEC-ID  CALL-NAME(BOUND-VALUES)                  STATEMENT-TEXT' 
--alldepths --nohistogram --sort=1na --name=:dbcall --top=0
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The 
opti

ons 
in ca

lls.r
c.



Some amazing stuff 
you can find out� 

Do I have EXEC calls with library cache misses? How much time do they cost? 

Does one database file have worse latencies than the others? 

Does the database pread() the same blocks over and over?
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3  Actual adventures

!28



Why is this 
taking so long?
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First, �a trace file.

!30

35-second experience. 

Seems too long. 

Anything we can do?



Response time by subroutine call name 
mrskew "gdg1qa1_ora_68240.trc" 

CALL-NAME                        DURATION       %   CALLS      MEAN       MIN           MAX 
---------------------------  ------------  ------  ------  --------  --------  ------------ 
SQL*Net message from client  3,385.621256   99.7%  14,879  0.227544  0.001132  3,360.817216 
EXEC                             4.399228    0.1%   5,970  0.000737  0.000000      0.078001 
gc current block 2-way           1.289916    0.0%      39  0.033075  0.000150      0.221993 
gc cr block 2-way                1.111851    0.0%      62  0.017933  0.000141      0.218596 
row cache lock                   0.846364    0.0%   1,303  0.000650  0.000002      0.025897 
FETCH                            0.717607    0.0%  14,877  0.000048  0.000000      0.031201 
PARSE                            0.062400    0.0%     295  0.000212  0.000000      0.015600 
db file sequential read          0.041004    0.0%       5  0.008201  0.005578      0.011897 
rdbms ipc reply                  0.036705    0.0%      34  0.001080  0.000013      0.006390 
gc current block busy            0.032970    0.0%       1  0.032970  0.032970      0.032970 
10 others                        0.120624    0.0%  15,192  0.000008  0.000000      0.014807 
---------------------------  ------------  ------  ------  --------  --------  ------------ 
TOTAL (20)                   3,394.279925  100.0%  52,657  0.064460  0.000000  3,360.817216
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...Doesn�t match the ~35-second experience.



Why the huge 
�SQL*Net message from client�?
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Response time by line number for a given call name pattern (modified) 
mrskew --group='$line' --glabel=LINE --name='SQL\*Net message from client' "gdg1qa1_ora_68240.trc" 

          LINE      DURATION       %   CALLS          MEAN           MIN           MAX 
--------------  ------------  ------  ------  ------------  ------------  ------------ 
        489430  3,360.817216   99.3%       1  3,360.817216  3,360.817216  3,360.817216 
            80      0.116487    0.0%       1      0.116487      0.116487      0.116487 
        489422      0.086658    0.0%       1      0.086658      0.086658      0.086658 
        273210      0.083400    0.0%       1      0.083400      0.083400      0.083400 
        426949      0.043966    0.0%       1      0.043966      0.043966      0.043966 
        385102      0.032863    0.0%       1      0.032863      0.032863      0.032863 
        289347      0.026835    0.0%       1      0.026835      0.026835      0.026835 
         23623      0.019732    0.0%       1      0.019732      0.019732      0.019732 
        286947      0.019073    0.0%       1      0.019073      0.019073      0.019073 
        301786      0.017868    0.0%       1      0.017868      0.017868      0.017868 
 14,869 others     24.357158    0.7%  14,869      0.001638      0.001132      0.015516 
--------------  ------------  ------  ------  ------------  ------------  ------------ 
TOTAL (14,879)  3,385.621256  100.0%  14,879      0.227544      0.001132  3,360.817216 
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One call consumed 99.3% 

of the �SQL*Net message 
from client� duration.



Quick check in the trace file 
confirms that this call is outside 
the scope of the user experience.
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!35

DANGER!!



This is always the first problem  
people have with trace files: 

You want only the data 

that explains the experience 
you�re trying to diagnose.

!36



Response time by line number for a given call name pattern (modified) 
mrskew --group='$line' --glabel=LINE --name='SQL\*Net message from client' "gdg1qa1_ora_68240.trc" 

          LINE      DURATION       %   CALLS          MEAN           MIN           MAX 
--------------  ------------  ------  ------  ------------  ------------  ------------ 
        489430  3,360.817216   99.3%       1  3,360.817216  3,360.817216  3,360.817216 
            80      0.116487    0.0%       1      0.116487      0.116487      0.116487 
        489422      0.086658    0.0%       1      0.086658      0.086658      0.086658 
        273210      0.083400    0.0%       1      0.083400      0.083400      0.083400 
        426949      0.043966    0.0%       1      0.043966      0.043966      0.043966 
        385102      0.032863    0.0%       1      0.032863      0.032863      0.032863 
        289347      0.026835    0.0%       1      0.026835      0.026835      0.026835 
         23623      0.019732    0.0%       1      0.019732      0.019732      0.019732 
        286947      0.019073    0.0%       1      0.019073      0.019073      0.019073 
        301786      0.017868    0.0%       1      0.017868      0.017868      0.017868 
 14,869 others     24.357158    0.7%  14,869      0.001638      0.001132      0.015516 
--------------  ------------  ------  ------  ------------  ------------  ------------ 
TOTAL (14,879)  3,385.621256  100.0%  14,879      0.227544      0.001132  3,360.817216 

$ mrcallrm --lines=489430 gdg1qa1_ora_68240.trc > fixed.trc
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The line number of 
the call to �rm�.

This is a Method R Workbench utility. It 

manipulates the time value on every line in 
the trace file after the lines you delete.



Now, the corrected trace file�

!38



Response time by subroutine call name 
mrskew "fixed.trc" 

CALL-NAME                     DURATION       %   CALLS      MEAN       MIN       MAX 
---------------------------  ---------  ------  ------  --------  --------  -------- 
SQL*Net message from client  24.804040   74.1%  14,879  0.001667  0.000000  0.116487 
EXEC                          4.399228   13.1%   5,970  0.000737  0.000000  0.078001 
gc current block 2-way        1.289916    3.9%      39  0.033075  0.000150  0.221993 
gc cr block 2-way             1.111851    3.3%      62  0.017933  0.000141  0.218596 
row cache lock                0.846364    2.5%   1,303  0.000650  0.000002  0.025897 
FETCH                         0.717607    2.1%  14,877  0.000048  0.000000  0.031201 
PARSE                         0.062400    0.2%     295  0.000212  0.000000  0.015600 
db file sequential read       0.041004    0.1%       5  0.008201  0.005578  0.011897 
rdbms ipc reply               0.036705    0.1%      34  0.001080  0.000013  0.006390 
gc current block busy         0.032970    0.1%       1  0.032970  0.032970  0.032970 
10 others                     0.120624    0.4%  15,192  0.000008  0.000000  0.014807 
---------------------------  ---------  ------  ------  --------  --------  -------- 
TOTAL (20)                   33.462709  100.0%  52,657  0.000635  0.000000  0.221993

!39

There You go.



Response time by subroutine call name 
mrskew "fixed.trc" 

CALL-NAME                     DURATION       %   CALLS      MEAN       MIN       MAX 
---------------------------  ---------  ------  ------  --------  --------  -------- 
SQL*Net message from client  24.804040   74.1%  14,879  0.001667  0.000000  0.116487 
EXEC                          4.399228   13.1%   5,970  0.000737  0.000000  0.078001 
gc current block 2-way        1.289916    3.9%      39  0.033075  0.000150  0.221993 
gc cr block 2-way             1.111851    3.3%      62  0.017933  0.000141  0.218596 
row cache lock                0.846364    2.5%   1,303  0.000650  0.000002  0.025897 
FETCH                         0.717607    2.1%  14,877  0.000048  0.000000  0.031201 
PARSE                         0.062400    0.2%     295  0.000212  0.000000  0.015600 
db file sequential read       0.041004    0.1%       5  0.008201  0.005578  0.011897 
rdbms ipc reply               0.036705    0.1%      34  0.001080  0.000013  0.006390 
gc current block busy         0.032970    0.1%       1  0.032970  0.032970  0.032970 
10 others                     0.120624    0.4%  15,192  0.000008  0.000000  0.014807 
---------------------------  ---------  ------  ------  --------  --------  -------- 
TOTAL (20)                   33.462709  100.0%  52,657  0.000635  0.000000  0.221993

!40

The problem.



Response time by subroutine call name 
mrskew "fixed.trc" 

CALL-NAME                     DURATION       %   CALLS      MEAN       MIN       MAX 
---------------------------  ---------  ------  ------  --------  --------  -------- 
SQL*Net message from client  24.804040   74.1%  14,879  0.001667  0.000000  0.116487 
EXEC                          4.399228   13.1%   5,970  0.000737  0.000000  0.078001 
gc current block 2-way        1.289916    3.9%      39  0.033075  0.000150  0.221993 
gc cr block 2-way             1.111851    3.3%      62  0.017933  0.000141  0.218596 
row cache lock                0.846364    2.5%   1,303  0.000650  0.000002  0.025897 
FETCH                         0.717607    2.1%  14,877  0.000048  0.000000  0.031201 
PARSE                         0.062400    0.2%     295  0.000212  0.000000  0.015600 
db file sequential read       0.041004    0.1%       5  0.008201  0.005578  0.011897 
rdbms ipc reply               0.036705    0.1%      34  0.001080  0.000013  0.006390 
gc current block busy         0.032970    0.1%       1  0.032970  0.032970  0.032970 
10 others                     0.120624    0.4%  15,192  0.000008  0.000000  0.014807 
---------------------------  ---------  ------  ------  --------  --------  -------- 
TOTAL (20)                   33.462709  100.0%  52,657  0.000635  0.000000  0.221993

!41

Why so many?



How many rows does 
each statement process?
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Rows returned by dbcall name (modified) 
mrskew --name=:dbcall --select='$row' --slabel=ROWS --precision=0 --group='substr($sql,0,20)."..."' --gl=SQL "fixed.trc" 

SQL                        ROWS       %   CALLS  MEAN  MIN  MAX 
-----------------------  ------  ------  ------  ----  ---  --- 
select TM_DIM_PR_TT_...   6,762   35.1%   5,934     1    0    2 
select TM_TT01.KODE ...   5,018   26.0%   2,723     2    0    2 
select TM_DATAFELT_B...   1,390    7.2%   2,784     0    0    1 
select TM_TT_DETALJ0...   1,325    6.9%   1,392     1    0    2 
select TM_HIST_KONT_...   1,254    6.5%   3,772     0    0    2 
select TM_LONNSGRUPP...     939    4.9%     475     2    0    2 
select TM_FAKTOR01.N...     743    3.9%   1,489     0    0    1 
select TO_CHAR(TM_AV...     546    2.8%     775     1    0    2 
select TM_INTERNAKK0...     331    1.7%     665     0    0    1 
select distinct TM_T...     301    1.6%     157     2    0    2 
34 others                   671    3.5%     976     1    0    2 
-----------------------  ------  ------  ------  ----  ---  --- 
TOTAL (44)               19,280  100.0%  21,142     1    0    2

!43

No SQL statement ever manipulates 
more than 2 rows per database call.



Why never more than 
2 rows per fetch?

!44



  value=3090800 
 Bind#6 
oacdty=02 mxl=22(22) mxlc=00 mal=00 scl=00 pre=00 
  oacflg=00 fl2=1000001 frm=00 csi=00 siz=0 off=152 
  kxsbbbfp=2ad50880  bln=22  avl=01  flg=01 
  value=0 
 Bind#7 
  oacdty=96 mxl=32(12) mxlc=00 mal=00 scl=00 pre=00 
  oacflg=00 fl2=1000001 frm=01 csi=178 siz=0 off=176 
  kxsbbbfp=2ad50898  bln=32  avl=01  flg=01 
  value=" " 
 Bind#8 
  oacdty=96 mxl=32(01) mxlc=00 mal=00 scl=00 pre=00 
  oacflg=00 fl2=1000001 frm=01 csi=178 siz=0 off=208 
  kxsbbbfp=2ad508b8  bln=32  avl=01  flg=01 
  value="J" 
EXEC #5:c=62400,e=67062,p=0,cr=905,cu=0,mis=1,r=0,dep=0,og=1,tim=820437697591 
WAIT #5: nam='SQL*Net message to client' ela= 1 driver id=1413697536 #bytes=1 p3=0 obj#=54819 tim=820437697622 
FETCH #5:c=0,e=62,p=0,cr=10,cu=0,mis=0,r=1,dep=0,og=1,tim=820437697720 
WAIT #5: nam='SQL*Net message from client' ela= 1444 driver id=1413697536 #bytes=1 p3=0 obj#=54819 tim=820437699246 
WAIT #5: nam='SQL*Net message to client' ela= 0 driver id=1413697536 #bytes=1 p3=0 obj#=54819 tim=820437699316 
FETCH #5:c=0,e=87,p=0,cr=12,cu=0,mis=0,r=2,dep=0,og=1,tim=820437699356 
WAIT #5: nam='SQL*Net message from client' ela= 1451 driver id=1413697536 #bytes=1 p3=0 obj#=54819 tim=820437700840 
WAIT #5: nam='SQL*Net message to client' ela= 1 driver id=1413697536 #bytes=1 p3=0 obj#=54819 tim=820437701137 
FETCH #5:c=0,e=100,p=0,cr=14,cu=0,mis=0,r=2,dep=0,og=1,tim=820437701181 
WAIT #5: nam='SQL*Net message from client' ela= 1218 driver id=1413697536 #bytes=1 p3=0 obj#=54819 tim=820437702426 
WAIT #5: nam='SQL*Net message to client' ela= 1 driver id=1413697536 #bytes=1 p3=0 obj#=54819 tim=820437702485 
FETCH #5:c=0,e=58,p=0,cr=8,cu=0,mis=0,r=1,dep=0,og=1,tim=820437702505 
WAIT #5: nam='SQL*Net message from client' ela= 1326 driver id=1413697536 #bytes=1 p3=0 obj#=54819 tim=820437703864 
FETCH #4:c=0,e=7,p=0,cr=0,cu=0,mis=0,r=0,dep=0,og=1,tim=820437703892 
WAIT #4: nam='SQL*Net message to client' ela= 1 driver id=1413697536 #bytes=1 p3=0 obj#=54819 tim=820437703948 
WAIT #4: nam='SQL*Net message from client' ela= 1203 driver id=1413697536 #bytes=1 p3=0 obj#=54819 tim=820437705168 
WAIT #1: nam='SQL*Net message to client' ela= 1 driver id=1413697536 #bytes=1 p3=0 obj#=54819 tim=820437705194 
FETCH #1:c=0,e=20,p=0,cr=0,cu=0,mis=0,r=2,dep=0,og=1,tim=820437705207 
WAIT #1: nam='SQL*Net message from client' ela= 1264 driver id=1413697536 #bytes=1 p3=0 obj#=54819 tim=820437706491 
BINDS #4: 

!45

Three of the 8 binds 

upon cursor #5.

6 rows in 4 network roundtrips. 
(1 + 2 + 2 + 1) 

�Could have been just one.



How fast should this thing run?

!46



Response time by subroutine call name 
mrskew "fixed.trc" 

CALL-NAME                     DURATION       %   CALLS      MEAN       MIN       MAX 
---------------------------  ---------  ------  ------  --------  --------  -------- 
SQL*Net message from client  24.804040   74.1%  14,879  0.001667  0.000000  0.116487 
EXEC                          4.399228   13.1%   5,970  0.000737  0.000000  0.078001 
gc current block 2-way        1.289916    3.9%      39  0.033075  0.000150  0.221993 
gc cr block 2-way             1.111851    3.3%      62  0.017933  0.000141  0.218596 
row cache lock                0.846364    2.5%   1,303  0.000650  0.000002  0.025897 
FETCH                         0.717607    2.1%  14,877  0.000048  0.000000  0.031201 
PARSE                         0.062400    0.2%     295  0.000212  0.000000  0.015600 
db file sequential read       0.041004    0.1%       5  0.008201  0.005578  0.011897 
rdbms ipc reply               0.036705    0.1%      34  0.001080  0.000013  0.006390 
gc current block busy         0.032970    0.1%       1  0.032970  0.032970  0.032970 
10 others                     0.120624    0.4%  15,192  0.000008  0.000000  0.014807 
---------------------------  ---------  ------  ------  --------  --------  -------- 
TOTAL (20)                   33.462709  100.0%  52,657  0.000635  0.000000  0.221993

!47

With arraysize=20 
instead of arraysize=2, 
this will become 1,488. 
14,879 × 2/20



Response time by subroutine call name 
mrskew "fixed.trc" 

CALL-NAME                     DURATION       %   CALLS      MEAN       MIN       MAX 
---------------------------  ---------  ------  ------  --------  --------  -------- 
SQL*Net message from client  24.804040   74.1%  14,879  0.001667  0.000000  0.116487 
EXEC                          4.399228   13.1%   5,970  0.000737  0.000000  0.078001 
gc current block 2-way        1.289916    3.9%      39  0.033075  0.000150  0.221993 
gc cr block 2-way             1.111851    3.3%      62  0.017933  0.000141  0.218596 
row cache lock                0.846364    2.5%   1,303  0.000650  0.000002  0.025897 
FETCH                         0.717607    2.1%  14,877  0.000048  0.000000  0.031201 
PARSE                         0.062400    0.2%     295  0.000212  0.000000  0.015600 
db file sequential read       0.041004    0.1%       5  0.008201  0.005578  0.011897 
rdbms ipc reply               0.036705    0.1%      34  0.001080  0.000013  0.006390 
gc current block busy         0.032970    0.1%       1  0.032970  0.032970  0.032970 
10 others                     0.120624    0.4%  15,192  0.000008  0.000000  0.014807 
---------------------------  ---------  ------  ------  --------  --------  -------- 
TOTAL (20)                   33.462709  100.0%  52,657  0.000635  0.000000  0.221993

!48

...this will become ~2.480. 
24.804 × 2/20



Response time by subroutine call name 
mrskew "fixed.trc" 

CALL-NAME                     DURATION       %   CALLS      MEAN       MIN       MAX 
---------------------------  ---------  ------  ------  --------  --------  -------- 
SQL*Net message from client  24.804040   74.1%  14,879  0.001667  0.000000  0.116487 
EXEC                          4.399228   13.1%   5,970  0.000737  0.000000  0.078001 
gc current block 2-way        1.289916    3.9%      39  0.033075  0.000150  0.221993 
gc cr block 2-way             1.111851    3.3%      62  0.017933  0.000141  0.218596 
row cache lock                0.846364    2.5%   1,303  0.000650  0.000002  0.025897 
FETCH                         0.717607    2.1%  14,877  0.000048  0.000000  0.031201 
PARSE                         0.062400    0.2%     295  0.000212  0.000000  0.015600 
db file sequential read       0.041004    0.1%       5  0.008201  0.005578  0.011897 
rdbms ipc reply               0.036705    0.1%      34  0.001080  0.000013  0.006390 
gc current block busy         0.032970    0.1%       1  0.032970  0.032970  0.032970 
10 others                     0.120624    0.4%  15,192  0.000008  0.000000  0.014807 
---------------------------  ---------  ------  ------  --------  --------  -------- 
TOTAL (20)                   33.462709  100.0%  52,657  0.000635  0.000000  0.221993

!49

...And this will become ~11. 

33.462 – 24.804 + ~(24.804 × 2/20)



arraysize in (20, 100, �). 

Should run 11 seconds instead of 35. 

Rewriting in PL/SQL should save even more time.

!50

Opportunity



Aren’t 5.9ms SAN 
latencies good enough?

!51



First, �a trace file.

!52

21-hour experience. 

Seems too long. 

Anything we can do?



Response time by subroutine call name (modified) 
mrskew --top=5 "prod_ora_14920.trc" 

CALL-NAME                        DURATION       %       CALLS      MEAN       MIN        MAX 
--------------------------  -------------  ------  ----------  --------  --------  --------- 
db file sequential read     59,081.406102   76.6%  10,013,394  0.005900  0.000010  15.853019 
log buffer space             6,308.758563    8.2%       9,476  0.665762  0.000004   1.010092 
free buffer waits            4,688.730190    6.1%     200,198  0.023420  0.000004   1.021281 
EXEC                         4,214.190000    5.5%      36,987  0.113937  0.000000   5.400000 
log file switch completion   1,552.471890    2.0%       1,853  0.837815  0.000006   1.013093 
23 others                    1,303.198855    1.7%      70,400  0.018511  0.000000   8.964706 
--------------------------  -------------  ------  ----------  --------  --------  --------- 
TOTAL (28)                  77,148.755600  100.0%  10,332,308  0.007467  0.000000  15.853019

!53

Close enough. 

(77,148.755600 – 76,942.344200) / 76,942.344200 = 0.00268

21 hours, 22 minutes.



Response time by subroutine call name (modified) 
mrskew --top=5 "prod_ora_14920.trc" 

CALL-NAME                        DURATION       %       CALLS      MEAN       MIN        MAX 
--------------------------  -------------  ------  ----------  --------  --------  --------- 
db file sequential read     59,081.406102   76.6%  10,013,394  0.005900  0.000010  15.853019 
log buffer space             6,308.758563    8.2%       9,476  0.665762  0.000004   1.010092 
free buffer waits            4,688.730190    6.1%     200,198  0.023420  0.000004   1.021281 
EXEC                         4,214.190000    5.5%      36,987  0.113937  0.000000   5.400000 
log file switch completion   1,552.471890    2.0%       1,853  0.837815  0.000006   1.013093 
23 others                    1,303.198855    1.7%      70,400  0.018511  0.000000   8.964706 
--------------------------  -------------  ------  ----------  --------  --------  --------- 
TOTAL (28)                  77,148.755600  100.0%  10,332,308  0.007467  0.000000  15.853019

!54

76.6% is OS read calls.



Response time by subroutine call name (modified) 
mrskew --top=5 "prod_ora_14920.trc" 

CALL-NAME                        DURATION       %       CALLS      MEAN       MIN        MAX 
--------------------------  -------------  ------  ----------  --------  --------  --------- 
db file sequential read     59,081.406102   76.6%  10,013,394  0.005900  0.000010  15.853019 
log buffer space             6,308.758563    8.2%       9,476  0.665762  0.000004   1.010092 
free buffer waits            4,688.730190    6.1%     200,198  0.023420  0.000004   1.021281 
EXEC                         4,214.190000    5.5%      36,987  0.113937  0.000000   5.400000 
log file switch completion   1,552.471890    2.0%       1,853  0.837815  0.000006   1.013093 
23 others                    1,303.198855    1.7%      70,400  0.018511  0.000000   8.964706 
--------------------------  -------------  ------  ----------  --------  --------  --------- 
TOTAL (28)                  77,148.755600  100.0%  10,332,308  0.007467  0.000000  15.853019

!55

�10 million of them.



Response time by subroutine call name (modified) 
mrskew --top=5 "prod_ora_14920.trc" 

CALL-NAME                        DURATION       %       CALLS      MEAN       MIN        MAX 
--------------------------  -------------  ------  ----------  --------  --------  --------- 
db file sequential read     59,081.406102   76.6%  10,013,394  0.005900  0.000010  15.853019 
log buffer space             6,308.758563    8.2%       9,476  0.665762  0.000004   1.010092 
free buffer waits            4,688.730190    6.1%     200,198  0.023420  0.000004   1.021281 
EXEC                         4,214.190000    5.5%      36,987  0.113937  0.000000   5.400000 
log file switch completion   1,552.471890    2.0%       1,853  0.837815  0.000006   1.013093 
23 others                    1,303.198855    1.7%      70,400  0.018511  0.000000   8.964706 
--------------------------  -------------  ------  ----------  --------  --------  --------- 
TOTAL (28)                  77,148.755600  100.0%  10,332,308  0.007467  0.000000  15.853019

!56

But average latency is 

only 5.9 milliseconds.

Con
grat

ulat
ions

!

Right?

Mmm� 
Not good.



Response time by subroutine call name (modified) 
mrskew --top=5 "prod_ora_14920.trc" 

CALL-NAME                        DURATION       %       CALLS      MEAN       MIN        MAX 
--------------------------  -------------  ------  ----------  --------  --------  --------- 
db file sequential read     59,081.406102   76.6%  10,013,394  0.005900  0.000010  15.853019 
log buffer space             6,308.758563    8.2%       9,476  0.665762  0.000004   1.010092 
free buffer waits            4,688.730190    6.1%     200,198  0.023420  0.000004   1.021281 
EXEC                         4,214.190000    5.5%      36,987  0.113937  0.000000   5.400000 
log file switch completion   1,552.471890    2.0%       1,853  0.837815  0.000006   1.013093 
23 others                    1,303.198855    1.7%      70,400  0.018511  0.000000   8.964706 
--------------------------  -------------  ------  ----------  --------  --------  --------- 
TOTAL (28)                  77,148.755600  100.0%  10,332,308  0.007467  0.000000  15.853019

!57



What are the individual 
read call latencies?

!58



Response time histogram (disk) for a given call name pattern (modified) 
mrskew --rc=disk.rc --name='sequential' "prod_ora_14920.trc" 

RANGE {min ≤ e < max}       DURATION       %       CALLS      MEAN       MIN        MAX 
---------------------  -------------  ------  ----------  --------  --------  --------- 
 1.     0ms      5ms      315.628400    0.5%   9,493,734  0.000033  0.000010   0.004999 
 2.     5ms     10ms      517.751254    0.9%      66,995  0.007728  0.005000   0.009999 
 3.    10ms     15ms      865.725214    1.5%      69,613  0.012436  0.010000   0.014999 
 4.    15ms     20ms      869.673298    1.5%      50,212  0.017320  0.015000   0.019999 
 5.    20ms     25ms      759.207695    1.3%      33,979  0.022343  0.020000   0.024999 
 6.    25ms     50ms    2,884.671848    4.9%      81,348  0.035461  0.025000   0.049999 
 7.    50ms    100ms    5,814.227556    9.8%      79,717  0.072936  0.050000   0.099999 
 8.   100ms  1,000ms   26,057.804096   44.1%     130,471  0.199721  0.100002   0.999717 
 9. 1,000ms       +∞   20,996.716743   35.5%       7,325  2.866446  1.000184  15.853019 
---------------------  -------------  ------  ----------  --------  --------  --------- 
TOTAL (9)              59,081.406102  100.0%  10,013,394  0.005900  0.000010  15.853019 

!59

Average latency for these 
130,471 calls is 199 ms per call. 

not great.



Response time histogram (disk) for a given call name pattern (modified) 
mrskew --rc=disk.rc --name='sequential' "prod_ora_14920.trc" 

RANGE {min ≤ e < max}       DURATION       %       CALLS      MEAN       MIN        MAX 
---------------------  -------------  ------  ----------  --------  --------  --------- 
 1.     0ms      5ms      315.628400    0.5%   9,493,734  0.000033  0.000010   0.004999 
 2.     5ms     10ms      517.751254    0.9%      66,995  0.007728  0.005000   0.009999 
 3.    10ms     15ms      865.725214    1.5%      69,613  0.012436  0.010000   0.014999 
 4.    15ms     20ms      869.673298    1.5%      50,212  0.017320  0.015000   0.019999 
 5.    20ms     25ms      759.207695    1.3%      33,979  0.022343  0.020000   0.024999 
 6.    25ms     50ms    2,884.671848    4.9%      81,348  0.035461  0.025000   0.049999 
 7.    50ms    100ms    5,814.227556    9.8%      79,717  0.072936  0.050000   0.099999 
 8.   100ms  1,000ms   26,057.804096   44.1%     130,471  0.199721  0.100002   0.999717 
 9. 1,000ms       +∞   20,996.716743   35.5%       7,325  2.866446  1.000184  15.853019 
---------------------  -------------  ------  ----------  --------  --------  --------- 
TOTAL (9)              59,081.406102  100.0%  10,013,394  0.005900  0.000010  15.853019 

!60

Average latency for these 
7,325 calls is 2.866 seconds per call. 

Ridiculous!



Response time histogram (disk) for a given call name pattern (modified) 
mrskew --rc=disk.rc --name='sequential' "prod_ora_14920.trc" 

RANGE {min ≤ e < max}       DURATION       %       CALLS      MEAN       MIN        MAX 
---------------------  -------------  ------  ----------  --------  --------  --------- 
 1.     0ms      5ms      315.628400    0.5%   9,493,734  0.000033  0.000010   0.004999 
 2.     5ms     10ms      517.751254    0.9%      66,995  0.007728  0.005000   0.009999 
 3.    10ms     15ms      865.725214    1.5%      69,613  0.012436  0.010000   0.014999 
 4.    15ms     20ms      869.673298    1.5%      50,212  0.017320  0.015000   0.019999 
 5.    20ms     25ms      759.207695    1.3%      33,979  0.022343  0.020000   0.024999 
 6.    25ms     50ms    2,884.671848    4.9%      81,348  0.035461  0.025000   0.049999 
 7.    50ms    100ms    5,814.227556    9.8%      79,717  0.072936  0.050000   0.099999 
 8.   100ms  1,000ms   26,057.804096   44.1%     130,471  0.199721  0.100002   0.999717 
 9. 1,000ms       +∞   20,996.716743   35.5%       7,325  2.866446  1.000184  15.853019 
---------------------  -------------  ------  ----------  --------  --------  --------- 
TOTAL (9)              59,081.406102  100.0%  10,013,394  0.005900  0.000010  15.853019 

!61

If these calls were 50 ms apiece, 

it would save 42,000 seconds. 

(5,814 + 26,057 + 20,996) – ((79,717 + 130,471 + 7,325) × .050) = 41,991

Tha
t�s 

11.7 h
ours

.



Surely all those big-latency reads  
are big Oracle multi-block reads. 

Right?

!62



Response time histogram (disk) for a given call name pattern (modified) 
mrskew --name='sequential' --where='$ela > .100' --group='$p3' --gl='BLKS/CALL' "prod_ora_14920.trc" 

BLKS/CALL       DURATION       %    CALLS      MEAN       MIN        MAX 
---------  -------------  ------  -------  --------  --------  --------- 
        1  47,054.520839  100.0%  137,796  0.341480  0.100002  15.853019 
---------  -------------  ------  -------  --------  --------  --------- 
TOTAL (1)  47,054.520839  100.0%  137,796  0.341480  0.100002  15.853019 

!63

Nope. The 100+ ms calls 
are all 1-block reads.



Is it just one file that�s 
causing the latency problem?

!64



Response time by SQL text with hints stripped (modified) 
mrskew --name='sequential' --where='$ela > .100' --group='$p1' --gl='FILE-ID' "prod_ora_14920.trc" 

    FILE-ID       DURATION       %    CALLS      MEAN       MIN        MAX 
-----------  -------------  ------  -------  --------  --------  --------- 
        128   2,926.935537    6.2%   13,312  0.219872  0.100003  12.382647 
        376   2,189.664203    4.7%    4,481  0.488655  0.100009   9.748775 
        373   1,781.236158    3.8%    3,713  0.479730  0.100050   8.541436 
        378   1,700.316929    3.6%    4,574  0.371735  0.100008  11.439730 
        381   1,688.533530    3.6%    4,415  0.382454  0.100003   8.556457 
        164   1,531.551619    3.3%    4,907  0.312116  0.100017   8.840377 
        347   1,459.798151    3.1%    3,606  0.404825  0.100007   7.912530 
        348   1,300.775468    2.8%    3,560  0.365386  0.100045   8.877727 
         89   1,179.555118    2.5%    2,556  0.461485  0.100003  10.905847 
        152   1,108.177465    2.4%    2,889  0.383585  0.100018   8.491293 
 139 others  30,187.976661   64.2%   89,783  0.336233  0.100002  15.853019 
-----------  -------------  ------  -------  --------  --------  --------- 
TOTAL (149)  47,054.520839  100.0%  137,796  0.341480  0.100002  15.853019

!65

It�s not just one file. 

It�s all of them.



Investigate SAN caching, workload, etc. 

Should run <10 hours instead of 21.

!66

Opportunity



Why does a simple search 
take 2 minutes on a 
multi-million dollar 

Oracle Exadata 
machine?

!67



!68

Why are our lists of 
“30 things you should do” 
not solving our problem?

Because your lists view 
the world the wrong way.



We began with a trace�

!69



!70
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What? Agile PLM for Process “search for ingredient” feature 
How long? 110s 
Why? SQL ID frjd8zfy2jfdq takes 97s (Bug 20413540). 
What if? If install patch, then 110s - 97s = 13s? 
How long? 40s 
Why? Two different optimizer adaptive feature queries burn 30s. 
What if? If disable optimizer adaptive feature, then 10s? 
How long? 10s 
Why? 1,072 network round trips, 532 parse calls. 
What if? If combine two SQL statements into one natural join, then .5s? 
How long? 0.5s 
Why? All remaining work is legitimate; no waste. 
What else? Oracle E-Business “invoicing” feature 
…



!72https://plainmagazine.com/15-useless-product-designs/

How useful were 
these lists of 
�30 things��?!



Trace files let you view 
the world the way you 

want to see it: 

1. What? 

2. How long? 

3. Why? 

4. What if?
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What does the system 
actually feel like?
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First, �a trace file.

!75

What are people’s true 
response times? 

Are they as good as they 
should be?



�Actually, a whole bunch of trace files, 
in this connection pooling system.

!76



Response time by user experience (connection pool) (modified) 
mrskew --group='$client_id' --gl=CLIENT-ID … 

CLIENT-ID                                                     DURATION       %    CALLS      MEAN       MIN       MAX 
----------------------------------------------------------  ----------  ------  -------  --------  --------  -------- 
10.17.23.41 AGREEN c9a65ad7-c62a-4de9-bb4a-d118d9a5eda3       3.162362    0.4%      604  0.005236  0.000000  0.135835 
10.17.22.14 GLAMB b4748d88-eea4-4d81-a406-e341ea36548f        3.115821    0.4%      604  0.005159  0.000000  0.280440 
10.17.22.242 GRUSSELL e7d19f79-4aba-4c32-b75e-7a43248177b3    2.971476    0.3%      604  0.004920  0.000000  0.141190 
10.17.22.192 VBARRY edd36692-e78f-46d5-8b4d-803b3f1a91c6      2.627919    0.3%      604  0.004351  0.000000  0.135124 
10.17.22.72 IGRIMES 08e41fbe-2303-4575-a135-edf75e262414      2.387713    0.3%      604  0.003953  0.000000  0.163660 
10.17.22.233 AWIGGINS 5cacfc51-4f33-479c-9529-6a979914c00e    1.701808    0.2%      604  0.002818  0.000000  0.174480 
10.17.24.75 FSIMS cea2fb20-3bde-4ca8-a67c-4061b38a70dc        1.693133    0.2%      604  0.002803  0.000000  0.138768 
10.17.22.251 UWYNN b3196c98-906d-4394-bc55-0339518a63b2       1.658180    0.2%      604  0.002745  0.000000  0.165795 
10.17.24.45 JSNYDER 33af037c-d63a-4ad0-bac8-6e8d9842a98d      1.608262    0.2%      604  0.002663  0.000000  0.134551 
10.17.22.46 BFERRELL 6ba45937-24d3-44be-aad9-81c1a0cff295     1.542965    0.2%      604  0.002555  0.000000  0.125474 
22,092 others                                               859.872753   97.5%  176,196  0.004880  0.000000  0.454674 
----------------------------------------------------------  ----------  ------  -------  --------  --------  -------- 
TOTAL (22,102)                                              882.342392  100.0%  182,236  0.004842  0.000000  0.454674

!77

These are Actual durations 

people feel when they run 
stuff.

This application assigns a 

unique client-id for each 
user experience.

Three 
cheers

 for 

whoeve
r desig

ned 

that!!!



How �bout a fancier report?
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Response time by execution id, SQL id, and placeholder value set (modified) 
mrskew --group='$client_id=~/.* .* .*/?sprintf("%-8s %s", (split(/ /,$client_id))[1..2]):""' --gl=CLIENT-ID … 

CLIENT-ID                                        DURATION       %    CALLS      MEAN       MIN       MAX 
---------------------------------------------  ----------  ------  -------  --------  --------  -------- 
AGREEN   c9a65ad7-c62a-4de9-bb4a-d118d9a5eda3    3.162362    0.4%      604  0.005236  0.000000  0.135835 
GLAMB    b4748d88-eea4-4d81-a406-e341ea36548f    3.115821    0.4%      604  0.005159  0.000000  0.280440 
GRUSSELL e7d19f79-4aba-4c32-b75e-7a43248177b3    2.971476    0.3%      604  0.004920  0.000000  0.141190 
VBARRY   edd36692-e78f-46d5-8b4d-803b3f1a91c6    2.627919    0.3%      604  0.004351  0.000000  0.135124 
IGRIMES  08e41fbe-2303-4575-a135-edf75e262414    2.387713    0.3%      604  0.003953  0.000000  0.163660 
AWIGGINS 5cacfc51-4f33-479c-9529-6a979914c00e    1.701808    0.2%      604  0.002818  0.000000  0.174480 
FSIMS    cea2fb20-3bde-4ca8-a67c-4061b38a70dc    1.693133    0.2%      604  0.002803  0.000000  0.138768 
UWYNN    b3196c98-906d-4394-bc55-0339518a63b2    1.658180    0.2%      604  0.002745  0.000000  0.165795 
JSNYDER  33af037c-d63a-4ad0-bac8-6e8d9842a98d    1.608262    0.2%      604  0.002663  0.000000  0.134551 
BFERRELL 6ba45937-24d3-44be-aad9-81c1a0cff295    1.542965    0.2%      604  0.002555  0.000000  0.125474 
22,092 others                                  859.872753   97.5%  176,196  0.004880  0.000000  0.454674 
---------------------------------------------  ----------  ------  -------  --------  --------  -------- 
TOTAL (22,102)                                 882.342392  100.0%  182,236  0.004842  0.000000  0.454674

!79

...Printed neatly with extra 
care in the --group expression, 
so now the client-id 
information lines up.

Fancy!



Response time by execution id, SQL id, and placeholder value set (modified) 
mrskew --group='$client_id=~/.* .* .*/?sprintf("%-8s %s", (split(/ /,$client_id))[1..2]):""' --gl=CLIENT-ID … 

CLIENT-ID                                        DURATION       %    CALLS      MEAN       MIN       MAX 
---------------------------------------------  ----------  ------  -------  --------  --------  -------- 
AGREEN   c9a65ad7-c62a-4de9-bb4a-d118d9a5eda3    3.162362    0.4%      604  0.005236  0.000000  0.135835 
GLAMB    b4748d88-eea4-4d81-a406-e341ea36548f    3.115821    0.4%      604  0.005159  0.000000  0.280440 
GRUSSELL e7d19f79-4aba-4c32-b75e-7a43248177b3    2.971476    0.3%      604  0.004920  0.000000  0.141190 
VBARRY   edd36692-e78f-46d5-8b4d-803b3f1a91c6    2.627919    0.3%      604  0.004351  0.000000  0.135124 
IGRIMES  08e41fbe-2303-4575-a135-edf75e262414    2.387713    0.3%      604  0.003953  0.000000  0.163660 
AWIGGINS 5cacfc51-4f33-479c-9529-6a979914c00e    1.701808    0.2%      604  0.002818  0.000000  0.174480 
FSIMS    cea2fb20-3bde-4ca8-a67c-4061b38a70dc    1.693133    0.2%      604  0.002803  0.000000  0.138768 
UWYNN    b3196c98-906d-4394-bc55-0339518a63b2    1.658180    0.2%      604  0.002745  0.000000  0.165795 
JSNYDER  33af037c-d63a-4ad0-bac8-6e8d9842a98d    1.608262    0.2%      604  0.002663  0.000000  0.134551 
BFERRELL 6ba45937-24d3-44be-aad9-81c1a0cff295    1.542965    0.2%      604  0.002555  0.000000  0.125474 
22,092 others                                  859.872753   97.5%  176,196  0.004880  0.000000  0.454674 
---------------------------------------------  ----------  ------  -------  --------  --------  -------- 
TOTAL (22,102)                                 882.342392  100.0%  182,236  0.004842  0.000000  0.454674

!80

Why did AGREEN�s 

experience take 
3.162362 seconds?



Let�s drill into just agreen�s 
3.162362-second experience.
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Response time by execution id (modified) 
mrskew --where='$client_id=~/c9a65ad7-c62a-4de9-bb4a-d118d9a5eda3/' … 

CALL-NAME                    DURATION       %  CALLS      MEAN       MIN       MAX 
---------------------------  --------  ------  -----  --------  --------  -------- 
SQL*Net message from client  3.161922  100.0%    201  0.015731  0.001619  0.135835 
SQL*Net message to client    0.000440    0.0%    201  0.000002  0.000000  0.000027 
FETCH                        0.000000    0.0%    201  0.000000  0.000000  0.000000 
EXEC                         0.000000    0.0%      1  0.000000  0.000000  0.000000 
BINDS                                                                              
---------------------------  --------  ------  -----  --------  --------  -------- 
TOTAL (5)                    3.162362  100.0%    604  0.005236  0.000000  0.135835
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...Only the single 3.162362-

second experience.



why is there so much  
�SQL*Net message from client� 

time here? 
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Response time by execution id (modified) 
mrskew --where='$client_id=~/c9a65ad7-c62a-4de9-bb4a-d118d9a5eda3/' --rc=p10.rc --name='SQL\*Net message from client' … 

        RANGE {min ≤ e < max}  DURATION       %  CALLS      MEAN       MIN       MAX 
-----------------------------  --------  ------  -----  --------  --------  -------- 
 1.     0.000000     0.000001                                                        
 2.     0.000001     0.000010                                                        
 3.     0.000010     0.000100                                                        
 4.     0.000100     0.001000                                                        
 5.     0.001000     0.010000  0.650374   20.6%    175  0.003716  0.001619  0.009987 
 6.     0.010000     0.100000  0.120466    3.8%      7  0.017209  0.010447  0.035213 
 7.     0.100000     1.000000  2.391082   75.6%     19  0.125846  0.119146  0.135835 
 8.     1.000000    10.000000                                                        
 9.    10.000000   100.000000                                                        
10.   100.000000 1,000.000000                                                        
11. 1,000.000000           +∞                                                        
-----------------------------  --------  ------  -----  --------  --------  -------- 
                   TOTAL (11)  3.161922  100.0%    201  0.015731  0.001619  0.135835
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Just the 3.161992 seconds 

of �SQL Net message 
from client� duration.

Are these calls 
all necessary?

Some of them are 
pretty slow.



Why are there so many (201) 
network round trips?
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Response time by execution id (modified) 
mrskew --where='$client_id=~/c9a65ad7-c62a-4de9-bb4a-d118d9a5eda3/' --select='$r' --sl=ROWS --name=:dbcall --pre=1 … 

CALL-NAME     ROWS       %  CALLS  MEAN  MIN   MAX 
---------  -------  ------  -----  ----  ---  ---- 
FETCH      2,001.0  100.0%    201  10.0  1.0  10.0 
EXEC           0.0    0.0%      1   0.0  0.0   0.0 
BINDS                                              
---------  -------  ------  -----  ----  ---  ---- 
TOTAL (3)  2,001.0  100.0%    202   9.9  0.0  10.0 
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Remind you 

of anything?

You�
ll f

ind 
this

 one
 ove

r an
d ov

er 

agai
n, b

ecau
se i

t�s 
har

d to
 see

 

witho
ut t

rac
e da

ta.



Test Arraysize=100. 

should run 0.3 seconds, not 3.0 seconds.
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Opportunity



You can measure what  
people are experiencing!

!88

The Real Point 
of This Story

Amazing!



4  Wrap-up
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Measuring Performance 
=  

measuring experiences
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Trace files simplify your 
optimization process to 

answering four simple questions: 

1. What? 

2. How long? 

3. Why? 

4. What if?
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Trace files have things in them 
you can�t find anywhere else.  

- Where all your time went 

- 1:1 mapping to people�s actual 
experiences
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The key to trace files: 

- Generating the trace 

- Knowing what�s in there 

- KNowing how to get it out
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Now you’ve seen it. 

Now you understand.
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!95

Trace files are MAGIC.
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Thank you! 

Adventures in 
Trace Data

© 2013, 2018 Cary Millsap
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