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T
his appendix is a collection of tips on how to improve performance
of some of the tasks that a DBA performs on a regular basis. We
cover tuning tips for the Oracle utilities—exp, imp, and SQL*Loader.
We also created a sample Oracle initialization file (init.ora) by
collating the relevant tuning parameters in this book into functional

groups and created a single file for your reference. Last but not the least, we have
a section on where you can get additional information to further assist you in your
tuning efforts.

Tuning the Export Utility
Prior to Oracle 7.3 there were only a few options for a DBA to choose from when
it came to performance tuning the export utility. One was the use of the larger
buffer size to fetch multiple rows into memory and write to the export dump file;
the other was to create a single-task executable for the export utility that used
less resources.

In Oracle 7.3, a new parameter, direct, brought significant performance
improvement to export operations. A direct export bypasses the Oracle SGA and
writes to the export dump file. This parameter has to be set explicitly because its
default value is n (meaning no direct export). To run direct mode export, set
direct=y.

Another parameter, recordlength, can be used in conjunction with conventional
(which uses the Oracle SGA) or direct path exports. This parameter defaults to the
operating system’s buffer size (bufsiz) and is platform specific. Setting recordlength
to a value equal to or a multiple of the database block size can increase the
performance of exports.

The following table summarizes results from our tests to show how these
parameters affect performance. The tests were conducted with an Oracle 8.1.7
database running on an AIX 4.3.3 server. The server had no other users and the
database was restarted before each test. All times are averages from three tests
using each option. Times were captured using the timex command. The table
had 4,952,153 rows that were exported.

Options used
Elapsed Time
in Seconds Notes

Conventional (without any
options)

412.81

recordlength=16384 399.65 recordlength is set to the
value of DB_BLOCK_SIZE
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Options used
Elapsed Time
in Seconds Notes

buffer=1048576 251.79 recordlength assumed its
default value

buffer=1048576
recordlength=16384

248.75 recordlength is set to the
value of DB_BLOCK_SIZE

buffer=1048576
recordlength=65535

235.38 recordlength is set to the
maximum value for the
platform

direct=y 66.20 recordlength assumed its
default value

direct=y
recordlength=16384

51.85 recordlength is set to the
value of DB_BLOCK_SIZE

direct=y
recordlength=65535

45.60 recordlength is set to the
maximum value for the
platform

As you can see, using the direct path method for export provided the fastest
performance. And, you can squeeze out a little bit more by using the recordlength
parameter. However, check the platform-specific maximum values for these
parameters. Test what works best in your environment and you can easily make
those exports run faster.

Tuning the Import Utility
There are a quite a few things available for a DBA to improve the performance of
the import utility. We suggest you always create tables with the proper storage
clause before importing its data. Doing so gives you complete control on sizing
and placement of the extents. Preallocate extents if required, to minimize dynamic
extent allocation during the import process. While importing the data, remember
to use the ignore=y parameter to ignore any table creation errors due to the
existence of the table.

Consider using the commit=y setting while importing data. Oracle will issue
a commit after every array insert. This reduces the likelihood of rollback segments
growing out of control. If you use the default value (commit=n), Oracle will not
commit data until all rows of the table are imported (inserted). The downside of
this setting (commit=y) is that if the import fails, you will need either to truncate the
table or drop it before restarting the import process, since Oracle does not rollback
committed table data.
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Do not import indexes along with the data. Set indexes=n during the import
process (the default is indexes=y). You can create all the indexes after the data is
imported. This will provide you much better control on the performance of index
builds, via adjusting SORT_AREA_SIZE, SORT_AREA_RETAINED_SIZE, using
properly configured storage for temporary tablespace and using a locally managed
tablespace. You may also consider parallelizing index creations and using the
nologging or unrecoverable attributes to speed things up even further.

Have you ever heard your users complain about slow performance after you
had done a good job of reorganizing a table over the long weekend? If the answer
is yes, then the statistics=estimate default value setting (in Oracle7) or analyze=y
(in Oracle8 and above) is the culprit. These parameters will estimate statistics on
the imported objects with the default sample size. You should use statistics=none
or analyze=n as applicable. This will not only prevent the Monday morning chaos
but also improve import performance. You should remember to analyze imported
objects using your normal procedures, after the import has successfully completed.

You should also consider increasing the default value of the buffer parameter.
This is computed using the formula (– number of rows in the insert array times row
length). If you have adequate free memory available on the server, then consider
assigning some of it to this parameter. In our testing of imports, the buffer parameter
provided significant improvement in import performance up to a certain threshold.

The following table summarizes results from our tests to show how these
parameters affect import performance. The tests were conducted with an Oracle 8.1.7
database running on an AIX 4.3.3 server. The server had no other users and the
database was restarted before every test. All times are averages from three tests
using each option. Times were captured using the timex command. The table
had 4,952,153 rows that were imported. The average row size was 65 bytes.

Options used
Elapsed time
in seconds Notes

commit=y indexes=n ignore=y 594.88

commit=y indexes=n ignore=y
buffer=1048576

312.96 Approximately 16,131 rows
in the insert array

commit=y indexes=n ignore=y
buffer=5242880

289.55 Approximately 80,860 rows
in the insert array

commit=y indexes=n ignore=y
buffer=10485760

288.12 Approximately 161,320
rows in the insert array

As you can see, increasing the value of buffer beyond 5MB for the table in our
tests did not increase the performance significantly. However, by using buffer we
cut the import times by almost half as compared to not using it! We also found that
using the recordlength parameter did not improve performance significantly.
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Tuning the SQL*Loader Utility
Oracle offers two methods to load data into tables using the SQL*Loader utility.
One is called the conventional method; the other is the direct method. In the
conventional method, Oracle prepares the data in a bind array to insert using
normal insert (DML) statements. This method supports SQL functions for data
formatting or massaging during the data load process.

In the direct method, Oracle prepares the data in a column array structure to
insert and format into data blocks directly written to the data files. The direct
method does not use the SGA and always inserts data above the current high water
mark of the table. However, you may not be able to use this method to load data
for certain data types such as LOB, BLOBS, nested tables, and so on.

The direct method is used when the parameter direct is set to TRUE. The rows
parameter, represents the number of rows that will be inserted into the table at one
time, and it affects the frequency of the data save operation. Therefore, it should be
set to an appropriate high value to reduce the number of data saves. For large tables
(per your definition), you should consider loading in parallel using the parallel=true
setting. This should be done only if the input data file is segmented into multiple
pieces. It is obvious that you will need to run multiple load sessions. If the load
operation can be repeated, you should consider using the unrecoverable option
to further speed up the loading process. If you are loading into partitioned tables
that already contain data, you should make the partitioned indexes unusable before
loading data. This will avoid index maintenance during the load operation.

When using conventional path loading, increasing the value of rows is what
most DBAs do to improve the load performance. Oracle uses the value of rows
and bindsize to determine the amount of memory to be allocated to the bind array.
Every insert operation adds bind array worth of records to the table. Another
parameter, readsize, introduced in Oracle 8.0.5, controls size of the read buffer,
which is used to populate the data read from the input file.

The following example shows the last few lines from a SQL*Loader log file
with different values for bindsize and readsize. The confusing part about these two
parameters is that if one of them is set to a non-default value, Oracle assigns the
same value to the other. In our tests, we let SQL*Loader compute value for ROWS
based on the bindsize value and the size of a single row. Bindsize and readsize
assumed their default values (65,535 bytes):

Space allocated for bind array:                  51084 bytes(2 rows)
Total logical records read:         24063
Total logical records rejected:        30
Run began on Wed Nov 10 18:30:22 1999
Run ended on Wed Nov 10 18:37:18 1999

Elapsed time was:     00:06:56.51
CPU time was:         00:01:34.72
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When bindsize and readsize were set to 1,048,576 bytes (1MB):

Space allocated for bind array:                1047222 bytes(41 rows)
Total logical records read:         24063
Total logical records rejected:        30
Run began on Thu Nov 11 00:02:23 1999
Run ended on Thu Nov 11 00:05:06 1999

Elapsed time was:     00:02:42.25
CPU time was:         00:01:14.59

Did you notice the difference in the elapsed times and the number of
rowsin the bind array in these examples? It is evident that values assigned to
bindsize, readsize, and rows parameters can affect the SQL*Loader performance
considerably. This test was performed when we were investigating (and learning)
the techniques to improve SQL*Loader performance, way back in 1999.

For a detailed explanation of the aforementioned parameters and to learn
a method to compute appropriate values for them, please refer to an article by
Stephen Andert, “SQL*Loader: A Case Study in Tuning,” available at http://
oracle.oreilly.com/news/oraclesqlload_0401.html. Stephen Andert was a technical
reviewer for the book Oracle SQL*Loader: The Definitive Guide, by Jonathan
Gennick and Sanjay Mishra, published by O’Reilly & Associates. We refer you
to this book for a thorough understanding of SQL*Loader and how to improve
its performance.

Sample Oracle
Initialization Parameters
The following is a collection of most of the relevant Oracle initialization
parameters discussed in this book. We have segregated them by their function
to make it easier to understand the relevant parameters and the functionality they
support. Also, the functional groups remind you of the potential system impact
(positive or negative) to the specific component when you change them. The
values of these parameters are for reference purposes only and are not to be used
as is without testing and monitoring your system.

For example, the following listing has DISK_ASYNCH_IO, multiple DBWR_
IO_SLAVES, and USE_DIRECT_IO configured. It is not recommended that you
utilize all of these at the same time. For a description of any parameter in
Oracle, refer the Oracle Reference Guide or query V$PARAMETER and view
the Description column in the output.
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# initMYDB.ora
# ------------
#
# -------------------------------------------------------------
# Modification History
# --------------------
# Name            Date        Action
# ----            ----        ------
# Kirti           04/16/2001  Created the file
# Gaja            04/17/2001  Cleaned up, added some parameters
# -------------------------------------------------------------

# Parameters to optimize the Database Buffer Cache and I/O
# --------------------------------------------------------
db_block_buffers = 10000
buffer_pool_keep = (buffers:500, lru_latches:1)     # Oracle8 and above
buffer_pool_recycle = (buffers:1000, lru_latches:2) # Oracle8 and above
db_file_multiblock_read_count = 16
db_writers = 10                         # Oracle 7.3 and below
dbwr_writer_processes = 1               # Oracle8 and above
dbwr_io_slaves = 10                     # Oracle8 and above
disk_asynch_io = TRUE                   # Oracle8 and above
use_direct_io = TRUE                    # Platform specific
use_ism = TRUE                          # Sun Solaris, Obsolete in 8i
db_files = 200

# Parameters to optimize the Shared Pool Area
# -------------------------------------------
shared_pool_size = 134217728
shared_pool_reserved_size = 10485760
shared_pool_reserved_min_alloc = 5242880 # Obsolete in Oracle 8.1.3
java_pool_size = 20971520                # Oracle8i and above
large_pool_size = 10485760
large_pool_min_alloc = 8192              # Obsolete in Oracle 8.1.3
lock_sga = TRUE                          # Platform specific
mlock_sga = TRUE                         # Platform specific
dml_locks = 300
sequence_cache_entries = 100

# Parameters to optimize Hash Joins
# ---------------------------------
hash_area_size = 10485760
hash_multiblock_io_count = 16
hash_join_enabled = TRUE
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# Parameters to optimize Redo Log Buffer, ARCH and LGWR
# -----------------------------------------------------
log_buffer = 131072
log_archive_dest = /u06/oradata/MYDB/archive
log_archive_format = arch_%s.log
log_archive_start = TRUE
log_archive_buffer_size = 128             # Obsolete in Oracle 8.1.3
log_archive_buffers = 5                   # Obsolete in Oracle 8.1.3

# Oracle8 and Oracle8i introduced a few additional parameters to manage more
# than one log archive destination and conditions for copying log files
# to them. Please refer to Oracle documentation for additional information.

# Parameters to configure Latches
# -------------------------------
log_simultaneous_copies = 8               # Obsolete in Oracle 8.1.3
db_block_lru_latches = 8

# Parameters to optimize Checkpoints
# ----------------------------------
log_checkpoint_interval = 0
log_checkpoint_timeout = 1800
log_checkpoints_to_alert = TRUE

# Parameters to optimize Cursors and Library Cache Performance
# ------------------------------------------------------------
cusor_space_for_time = FALSE
row_cache_cursor = 128                   # Obsolete in Oracle 8.1.3
session_cached_cursors = 64
open_cursors = 256

# Parameters to select Optimizer Mode and tune Optimizer
#------------------------------------------------------
optimizer_mode = choose
optimizer_parallel_percent = 0
optimizer_max_permutations = 79000       # Oracle 8.0.5 and above
optimizer_index_cost_adj = 1             # Oracle 8.0.5 and above
optimizer_search_limit = 1               # Oracle 8.0.5 and above
optimizer_index_caching = 99             # Oracle 8.0.5 and above
partition_view_enabled = true
always_anti_join = HASH

# Parameters to optimize Parallel Query Option
# --------------------------------------------
parallel_max_servers = 16
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parallel_min_servers = 4
parallel_min_percent = 50
parallel_server_idle_time = 5            # Obsolete in Oracle 8.1.3
parallel_automatic_tuning = FALSE        # Oracle8i and above

# Parameters to optimize Sort Performance
# ---------------------------------------
sort_area_size = 1048576
sort_area_retained_size = 1048576
sort_direct_writes = TRUE                # Obsolete in 8.1.3
sort_write_buffers = 8                   # Obsolete in 8.1.3
sort_write_buffer_size = 32768           # Obsolete in 8.1.3
sort_multiblock_read_count = 2           # Oracle8i and above

# Pointer to the configMYDB.ora file that stores static parameters
# ----------------------------------------------------------------
ifile = /u01/oracle/admin/MYDB/pfile/configMYDB.ora

# configMYDB.ora
# --------------
db_block_size = 8192
processes = 100
timed_statistics = TRUE

# The following parameter enables public read access to trace files
_trace_files_public = TRUE
global_names = TRUE
compatible = 8.1.6.1
rollback_segments = (rs1,rs2,rs3,rs4)
db_name = MYDB
control_files = (/u03/oradata/MYDB/cntrl1.ctl,\

/u04/oradata/MYDB/cntrl2.ctl)
user_dump_dest = /u01/oracle/admin/MYDB/udump
core_dump_dest = /u01/oracle/admin/MYDB/cdump
background_dump_dest = /u01/oracle/admin/MYDB/bdump
service_name = MYDB

Additional Resources
For additional information on any of the topics discussed in this book, we refer
you to http://www.hotsos.com, http://www.orapub.com, http://technet.oracle.com,
and http://metalink.oracle.com. Hotsos LLC and Orapub, Inc., are also home for a
variety of downloadable scripts and tools that assist your tuning efforts using the
wait interface. In addition, they also offer specialized performance tuning workshops.
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For live discussions on various Oracle topics, problems, news, and other fun
things, we recommend you join the mailing lists oracle-l (moderated by Jared Still)
and lazyDBA (moderated by Henry O’Keeffe). To join oracle-l send an e-mail to
ListGuru@fatcity.com with a subject body SUBSCRIBE ORACLE-L your name. To
join lazyDBA, send a blank e-mail to ORACLEDBA-SUBSCRIBE@LAZYDBA.COM;
and for more information visit http://www.lazyDBA.com.

There is also a wealth of information at the Miracle A/S Web site at http:/ /
www.miracleas.dk.
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