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0
The Method

Method R
1. Target the right task
2. Collect its R details
3. Forecast, act
4. Repeat until optimized
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1
“Idle” events
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Payroll
20:00
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700MHz

x10
1,024MHz

x10

Payroll
20:00

$$$+ =

Payroll
30:00
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To be clear...

Adding hardware
made the problem

worse
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LAN
oracle
PYUGEN

The system...
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tnsnames.ora

oracle =

(DESCRIPTION =

(ADDRESS_LIST =

(ADDRESS =

(PROTOCOL = TCP)

(HOST = SYS01)

(PORT = 1521)

)

)

(CONNECT_DATA =

(SERVER = DEDICATED)

(SERVICE_NAME = oracle.xyz)

)

)
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Test...

oracle_local =

(DESCRIPTION =

(ADDRESS_LIST =

(ADDRESS =

(PROTOCOL = BEQ)

(HOST = SYS01)

(PORT = 1521)

)

)

(CONNECT_DATA =

(SERVER = DEDICATED)

(SERVICE_NAME = oracle_local.xyz)

)

)
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Estimated new 
Latency...

.001 sec/call

Forecast...
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Subroutine Dur/call Dur Dur/call Dur R X
SQL*Net (from) 95,161 0.010 984 0.001 95 90% 10.3x
All other 1,001 1,001 0% 1.0x
Total 1,985 1,096 45% 1.8x

ImprovementBefore ForecastCall 
count

Outcome...
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before: 27 txns/min
after: 61 txns/min

2.3x improvement

Why did faster CPUs 
slow down payroll?
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CPU NetCPU

Imagine Payroll is the red task

CPU NetCPU CPU+ NetCPU+

Now, with Faster CPUs...
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CPU NetCPU CPU+ NetCPU+

New
pain!

Net effect... payroll is *worse*

Moral...
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Look at

r

Apply remedies that 
will make the desired 

difference
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Questions?

2
Killing me softly
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20
CPUs

SLOW
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20
CPUs

40
CPUs

SLOW

$$$+ =

STILL
SLOW
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First problem...

300 copies of the same code
on a 40-CPU system
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That's too many 
concurrent batch jobs

Millsap (2000)
“Batch queue management 

and the magic of ‘2’”
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Here's the problem it 
causes
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This is what competition
for CPU capacity

looks like
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SQL efficiency was
*Not* a problem...

< 5 LIOs per row per row source
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But a big problem...

System processed 10,000s of 
prepare calls per minute



27

Not *perceived*
to be a problem, 
though, because…

...They’re all

“soft parses”
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AARGH!

Why converting “hard”
parses to “soft” parses 

isn't good enough...
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The inquiry…

• Baseline case
– Parse and exec inside a loop
– Use string literals in the SQL

• Questions
1. How much relief from using CURSOR_SHARING=FORCE?
2. How much relief from using bind variables?
3. How much relief from eliminating all but one parse call?

The investigation, part 1…

• Parse many with literals…
for each row {

parse w/literals;
exec;

}

• Parse once…
parse w/bind vars;
for each row {

exec;
}

• Parse many with variables…
for each row {

parse w/bind vars;
exec;

}
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Typical results for 2 concurrent processes connecting via 
loopback, 9.2.0.4 running on 1-CPU Windows XP…

2.8 secFORCEVariables1

1.6 secEXACTVariables1

Variables

Variables

Literals

Literals

Binding

8.7 secFORCE5,000

5.1 secEXACT5,000

5.8 secFORCE5,000

9.7 secEXACT5,000

Typical execution timeCURSOR_SHARINGParse calls

Parse many with literals via loopback…

v92_ora_2232.trc
v92, 5000 rows, 5000 parses, literals, exact

Response Time Component              Duration     # Calls     Dur/Call
----------------------------- --------------- ----------- ------------
unaccounted-for                   5.2s  53.9%
CPU service                       2.5s  25.8%      10,237    0.000245s
SQL*Net message from client       1.9s  19.7%      20,007    0.000096s
SQL*Net message to client         0.0s   0.4%      20,007    0.000002s
db file scattered read            0.0s   0.2%           1    0.017959s
log file sync                     0.0s   0.0%           1    0.001203s
latch free                        0.0s   0.0%           2    0.000077s
----------------------------- --------------- ----------- ------------
Total                             9.7s 100.0%
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Parse many with literals via loopback, with 
CURSOR_SHARING=FORCE…

v92_ora_5924.trc
v92, 5000 rows, 5000 parses, literals, force

Response Time Component              Duration     # Calls     Dur/Call
----------------------------- --------------- ----------- ------------
unaccounted-for                   2.3s  39.2%
SQL*Net message from client       1.8s  30.4%      20,007    0.000089s
CPU service                       1.7s  29.9%      10,034    0.000174s
SQL*Net message to client         0.0s   0.6%      20,007    0.000002s
log file sync                     0.0s   0.0%           1    0.000634s
undo segment extension            0.0s   0.0%         201    0.000002s
----------------------------- --------------- ----------- ------------
Total                             5.8s 100.0%

Parse many with variables via loopback…

v92_ora_7028.trc
v92, 5000 rows, 5000 parses, variables, exact

Response Time Component              Duration     # Calls     Dur/Call
----------------------------- --------------- ----------- ------------
unaccounted-for                   2.5s  48.4%
SQL*Net message from client       1.8s  35.2%      20,007    0.000089s
CPU service                       0.8s  15.6%      10,030    0.000079s
SQL*Net message to client         0.0s   0.8%      20,007    0.000002s
log file sync                     0.0s   0.0%           1    0.001248s
latch free                        0.0s   0.0%           1    0.000012s
----------------------------- --------------- ----------- ------------
Total                             5.1s 100.0%
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Parse many with variables via loopback, with 
CURSOR_SHARING=FORCE…

v92_ora_7408.trc
v92, 5000 rows, 5000 parses, variables, force

Response Time Component              Duration     # Calls     Dur/Call
----------------------------- --------------- ----------- ------------
unaccounted-for                   5.9s  67.7%
SQL*Net message from client       2.1s  23.6%      20,007    0.000103s
CPU service                       0.7s   7.7%      10,030    0.000067s
SQL*Net message to client         0.1s   1.0%      20,007    0.000004s
latch free                        0.0s   0.0%           2    0.000317s
log file sync                     0.0s   0.0%           1    0.000499s
----------------------------- --------------- ----------- ------------
Total                             8.7s 100.0%

Parse once with variables via loopback…

v92_ora_6780.trc
v92, 5000 rows, 1 parse, variables, exact

Response Time Component              Duration     # Calls     Dur/Call
----------------------------- --------------- ----------- ------------
unaccounted-for                   0.9s  53.3%
SQL*Net message from client       0.4s  24.1%       5,010    0.000077s
CPU service                       0.3s  19.3%       5,031    0.000062s
log file sync                     0.0s   2.7%           1    0.043243s
SQL*Net message to client         0.0s   0.6%       5,010    0.000002s
----------------------------- --------------- ----------- ------------
Total                             1.6s 100.0%
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Parse once with variables via loopback, with 
CURSOR_SHARING=FORCE…

v92_ora_2400.trc
v92, 5000 rows, 1 parse, variables, force

Response Time Component              Duration     # Calls     Dur/Call
----------------------------- --------------- ----------- ------------
unaccounted-for                   2.2s  76.5%
SQL*Net message from client       0.4s  15.9%       5,010    0.000089s
CPU service                       0.2s   7.1%       5,035    0.000040s
SQL*Net message to client         0.0s   0.3%       5,010    0.000002s
log file sync                     0.0s   0.2%           1    0.005594s
----------------------------- --------------- ----------- ------------
Total                             2.8s 100.0%

The investigation, part 2…

• Questions
1. How much relief from using CURSOR_SHARING=FORCE?
2. How much relief from using bind variables?
3. How much relief from eliminating all but one parse call?
4. How much does a WAN amplify parse call cost?



34

Typical results for 1 concurrent process connecting via TCP/IP, 
9.0.1.0 running on 2-CPU Linux…

31.8 secFORCEVariables1

24.5 secEXACTVariables1

Variables

Variables

Literals

Literals

Binding

98.2 secFORCE1,000

98.1 secEXACT1,000

108.4 secFORCE1,000

109.6 secEXACT1,000

Typical execution timeCURSOR_SHARINGParse calls

Parse many with literals via WAN…

ora_17701.trc
v901_research, 1000 rows, 1000 parses, literals, exact

Response Time Component              Duration     # Calls     Dur/Call
----------------------------- --------------- ----------- ------------
SQL*Net message from client     104.5s  95.4%       4,007    0.026077s
unaccounted-for                   3.2s   3.0%
CPU service                       1.8s   1.7%       2,054    0.000896s
SQL*Net message to client         0.0s   0.0%       4,007    0.000003s
----------------------------- --------------- ----------- ------------
Total                           109.6s 100.0%
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Parse many with literals via WAN, with 
CURSOR_SHARING=FORCE…

ora_17740.trc
v901_research, 1000 rows, 1000 parses, literals, force

Response Time Component              Duration     # Calls     Dur/Call
----------------------------- --------------- ----------- ------------
SQL*Net message from client     103.3s  95.3%       4,007    0.025781s
unaccounted-for                   3.2s   2.9%
CPU service                       1.9s   1.7%       2,066    0.000900s
SQL*Net message to client         0.0s   0.0%       4,007    0.000003s
log file sync                     0.0s   0.0%           1    0.008380s
----------------------------- --------------- ----------- ------------
Total                           108.4s 100.0%

Parse many with variables via WAN…

ora_17939.trc
v901_research, 1000 rows, 1000 parses, variables, exact

Response Time Component              Duration     # Calls     Dur/Call
----------------------------- --------------- ----------- ------------
SQL*Net message from client      94.1s  96.0%       4,007    0.023493s
unaccounted-for                   3.0s   3.1%
CPU service                       0.9s   0.9%       2,097    0.000429s
log file sync                     0.0s   0.0%           2    0.014996s
SQL*Net message to client         0.0s   0.0%       4,007    0.000003s
undo segment extension            0.0s   0.0%           1    0.000025s
----------------------------- --------------- ----------- ------------
Total                            98.1s 100.0%
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Parse many with variables via WAN, with 
CURSOR_SHARING=FORCE…

ora_17937.trc
v901_research, 1000 rows, 1000 parses, variables, force

Response Time Component              Duration     # Calls     Dur/Call
----------------------------- --------------- ----------- ------------
SQL*Net message from client      94.2s  96.0%       4,007    0.023517s
unaccounted-for                   3.1s   3.1%
CPU service                       0.8s   0.9%       2,101    0.000400s
log file sync                     0.0s   0.0%           3    0.006701s
SQL*Net message to client         0.0s   0.0%       4,007    0.000003s
----------------------------- --------------- ----------- ------------
Total                            98.2s 100.0%

Parse once with variables via WAN…

ora_17896.trc
v901_research, 1000 rows, 1 parse, variables, exact

Response Time Component              Duration     # Calls     Dur/Call
----------------------------- --------------- ----------- ------------
SQL*Net message from client      23.0s  93.9%       1,010    0.022771s
unaccounted-for                   0.8s   3.1%
CPU service                       0.7s   2.9%       1,094    0.000640s
log file sync                     0.0s   0.0%           1    0.010708s
SQL*Net message to client         0.0s   0.0%       1,010    0.000004s
----------------------------- --------------- ----------- ------------
Total                            24.5s 100.0%
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Parse once with variables via WAN, with 
CURSOR_SHARING=FORCE…

ora_18289.trc
v901_research, 1000 rows, 1 parse, variables, force

Response Time Component              Duration     # Calls     Dur/Call
----------------------------- --------------- ----------- ------------
SQL*Net message from client      30.2s  94.8%       1,010    0.029878s
unaccounted-for                   1.0s   3.2%
CPU service                       0.6s   1.9%       1,094    0.000548s
log file sync                     0.0s   0.0%           1    0.013767s
SQL*Net message to client         0.0s   0.0%       1,010    0.000004s
----------------------------- --------------- ----------- ------------
Total                            31.8s 100.0%

Moral...
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Unnecessary parsing
is bad

Unnecessary
*anything* is bad
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Especially parsing

Converting “hard” parses 
to “soft” parses
isn't good enough
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Saving the shared pool 
work is nice, but it's not 

enough

There's also the 
network I/o...
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The CPU work...

And the
library cache 
serialization
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“A soft parse is a prepare call that the 
application should never have made.”

―Cary Millsap

cursor_sharing=force

...no silver bullet
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it hurts performance 
of *good*

application code

see for yourself
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SQL trace

Remember, Alex says...
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NeverNever
parse parse 

inside a inside a 
loop.loop.

Questions?
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3
Skew

The deal with skew...
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skew
=

non‐uniformity

Example...
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How much time
will you save...

100 calls

100 seconds
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...if you eliminate
half the calls?

If

100 calls

100 seconds

...then

50 calls

50 seconds

Right?
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Answer...

You can't know.

Example...
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90sec = 50 calls @1.8 sec

10 sec = 50 calls @.2 sec

Depends which 50 you 
eliminate...
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90sec = 50 calls @1.8 sec

10 sec = 50 calls @.2 sec

90sec = 50 calls @1.8 sec

10 sec = 50 calls @.2 sec



53

Some dimensions
of skew...

db calls: which ones?

db file % read: which blocks?

latch free: which latch?

buffer busy waits: which reason?
which blocks?
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Some
examples...

name    = 'db.*read'

group   = '$p3'

Blks/read     Duration       Calls         Mean          Min        Max

--------- ----------- ---------- ----------- ----------- -----------

1    48.068934       15556     0.003090     0.000141    0.308057

16     1.468489          84     0.017482     0.001752    0.082294

8     0.702916          52     0.013518     0.006832    0.044180

5     0.147912          12     0.012326     0.000664    0.047341

2     0.142277          20     0.007114     0.000264    0.039686

10     0.080358           4     0.020090     0.004538    0.042498

3     0.071654           8     0.008957     0.000436    0.029179

4     0.069486           9     0.007721     0.000559    0.041011

7     0.052081           4     0.013020     0.002649    0.032218

6     0.031774           4     0.007943     0.002262    0.013016

--------- ----------- ---------- ----------- ----------- -----------

Total    50.835881       15753     0.003227     0.000141    0.308057
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name    = 'db.*read'

group   = '$p1'

File id     Duration       Calls         Mean          Min      Max

------- ----------- ---------- ----------- ----------- -----------

1    33.188276       14225     0.002333     0.000141     0.216308

10     6.628044         601     0.011028     0.000199     0.081953

5     6.147633         354     0.017366     0.000210     0.099793

3     1.644041         149     0.011034     0.000456     0.076856

8     1.221378          96     0.012723     0.000228     0.308057

4     1.008493         154     0.006549     0.001791     0.032079

9     0.535635          58     0.009235     0.000276     0.036463

7     0.462381         116     0.003986     0.000239     0.043243

------- ----------- ---------- ----------- ----------- -----------

Total    50.835881       15753     0.003227     0.000141     0.308057

name    = 'buffer busy waits'

group   = '$p3 $p1.$p2'

Reason Blk-id     Duration     Calls         Mean          Min          Max

------------- ----------- -------- ----------- ----------- -----------

220 203.2       430.461641       147     2.928310     0.992581  3.008179

220 206.2       260.335193        89     2.925115     0.859348  3.007553

220 205.2       257.724306        88     2.928685     0.993985  3.002390

220 208.2        62.841284        23     2.732230     0.987731  2.998849

220 202.2        35.678932        14     2.548495     0.992650  2.999395

220 204.2        21.872452         9     2.430272     0.997727  3.007468

220 209.2         7.162333         4     1.790583     1.000106  2.840236

220 201.2         6.979738         3     2.326579     0.994321  2.997863

------------- ----------- -------- ----------- ----------- -----------

Total          1083.055879       377     2.872827     0.859348  3.008179
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Moral...

Duration of each Call

 =
average call duration 
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Find your

individual
call durations

SQL trace
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Questions?

Thank you
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