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Oracle Server 9i Quick Reference Guide



Disclaimer This document is nothing official by Oracle Corporation. Oracle holds all rights on its documentation. Certain terms are registered trademarks. This quick reference guide is some kind of outgrown cheat-sheet for all of us with limited supply of system memory. It enables quick lookup of syntax for statements which one might need less frequently in daily work. So the major goal of this document is compaction, not clarity. Some syntax options only work under certain circumstances, some options exclude each other. This behaviour is intentionally not reflected to avoid proliferation of similar statements. Be aware of your actions! The author disclaims liability for errors within this document and subsequent mistakes that might harm your database. In case of uncertainties please refer to Oracle’s excellent original documentation, which can be found online at the Oracle Technology Network (otn.oracle.com) – comprising several hundred megabytes meanwhile – or contact Oracle Customer Support. In any quick reference guide there is also no room for discussing concepts and techniques. If you do not know where to start just read the Oracle Database Concepts Guide which is very concise. Advanced discussions can be found elsewhere, my favourite resource being asktom.oracle.com. Oracle Guru Thomas Kyte has also written excellent books on techniques and best practices. Other invaluable repositories are the sites of Jonathan Lewis (www.jlcomp.demon.co.uk) and of Steve Adams (www.ixora.com.au). Not to forget that lots of technical whitepapers can be found at Oracle’s Technet. This reference uses a modified Backus-Naur Form syntax which is adapted from the Oracle



online documentation. Optional parts are enclosed in square brackets [], a list of items is enclosed in curly braces {}, alternatives within brackets or braces are separated by a vertical bar |. Keywords appear in regular style and are not case-sensitive in most OS. Placeholders for input data are enclosed in brackets with corresponding default values underlined. A comma followed by an ellipsis inclosed in square brackets [, …] indicates that the preceding syntactic element may be repeated. An ellipsis without preceding comma … indicates that the corresponding syntactic elements have been specified beforehand. Each section commonly starts with dynamic performance views and static data dictionary views (only DBA variants listed) and – occasionally – tables. Initialization parameters follow as well as database packages and important files or processes. Then comes a list of performance tuning measures and desupported or deprecated features. The main part of each section is comprised of SQL statements grouped by functionality. The final section may state utilities if any exist. Changes from Releases 8i to 9i are colored blue for new features or red for obsolete features. Some features of Server9i Release 2 have been added without another special color highlighting than blue but I did not scan the whole Release 2 documentation yet. And probably it will not take too long until Server10i shows up… Outdated syntax has not been removed most of the time as one eventually comes across databases running older releases of Oracle Server. – One of my customers still uses Server7. Any suggestions and corrections to improve this guide are welcome.



Dr. Lars Ditzel Database Management • Ringstraße 23a • 65824 Schwalbach • Germany Phone/Fax +49 (6196) 889739-0/5 • Mobile +49 (160) 94651446 • [email protected]
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Instance Background Processes (v$bgprocess)



Parameters (init.ora)



Tuning/Contention



ARC, CJQ0, J, CKPT, DBW, DIAG, DMON, EMN0, LCK*, LGWR, LMD0*, LMON*, LMS*, LNSV, LSP0, MRP0, NSV0, PMON, QMN, RECO, RLAP, RSM0, SMON, RFS BSP*, SNP increase «db_block_buffers» or «buffer_pool_keep», «buffer_pool_recycle» Shared pool: «Shar. Cursors» (v$librarycache) gethitratio for SQL AREA < 99% Library cache: sum(reloads) / sum(pins) > 1% (v$librarycache) Dict. cache: sum(getmisses) / sum(gets) > 15% (v$rowcache) -> increase «shared_ pool_size» LRU latch: «cache buffers lru chain» (v$latch) misses / gets > 1% -> increase «db_block_lru_latches» (max. CPU * 2 or BUFFERS / 50) Redo buffer: «redo%retries» (v$sysstat) PGA: «%ga memory%» (v$sysstat), «sorts%» (v$sysstat), sorts (v$sqlarea), «workarea%» (v$sysstat, v$sesstat), v$pgastat, v$sql_workarea, v$sql_workarea_active, pga_%_mem (v$process)



* RAC processes Failure of LGWR (Err 470), CKPT (470), DBW (471), ARC (473), SMON (474) or RECO (476) lead to termination of instance by PMON. Failure of PMON leads to termination of instance by DBW (Err 472). Failed SNP processes are restarted by PMON.



Foreground Processes D, S, P Views & Tables v$fixed_table, v$fixed_view_definition, v$indexed_fixed_column, v$instance, v$sga, v$sgastat, v$pgastat, v$session, v$process, v$bgprocess, v$version, product_component_ version, v$license, v$option, v$access, v$timer, v$parameter, v$parameter2, v$spparameter, v$system_parameter, v$system_parameter2, v$obsolete_parameter, v$sql, v$sqlarea, v$sqltext, v$sqltext_with_newlines, v$sql_cursor, v$sql_bind_data, v$sql_bind_metadata, v$sql_shared_memory, v$sql_plan, v$sql_workarea, v$sql_workarea_active, v$librarycache, v$rowcache, v$rowcache_parent, v$rowcache_subordinate, v$open_cursor, v$object_dependency, v$db_object_cache, v$shared_pool_reserved, v$bh, x$bh, v$cache, v$subcache, v$buffer_pool, v$buffer_pool_ statistics, v$db_cache_advice, v$statistics_level, v$filestat, v$tempstat, v$sysstat, v$sesstat, v$mystat, v$statname, v$waitstat, v$latch, v$latchname, v$latchholder, v$latch_parent, v$latch_children, v$event_name, v$system_ event, v$session_event, v$session_wait, v$sess_io, v$segment_statistics, v$segstat, v$segstat_name, v$circuit, v$queue, v$shared_ server, v$shared_server_monitor, v$dispatcher, v$dispatcher_rate, v$reqdist, v$queue, v$lock, v$enqueue_lock, v$enqueue_stat, v$locked_ object, v$global_blocked_locks, dba_locks, dba_lock, dba_lock_internal, v$session_connect_info, v$session_longops, v$system_cursor_cache, v$session_cursor_cache, v$session_object_cache, v$bsp, v$px_session, v$px_sesstat, v$px_process, v$px_process_sysstat, v$pq_sesstat, v$pq_slave, v$pq_sysstat, v$pq_tqstat, v$execution, v$mls_parameters, deptree, session_context
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Packages DBMS_SYSTEM set_sql_trace_in_session DBMS_SUPPORT mysid, {start | stop}_trace, {start | stop}_ trace_in_session DBMS_SESSION set_sql_trace, {set | clear}_identifier, {set | list | clear}_context, set_role, set_nls, is_role_enabled, is_session_alive, unique_session_id, close_database_link, reset_package, modify_package_state, switch_current_consumer_group, free_unused_user_memory, set_close_cached_ open_cursors DBMS_SHARED_POOL keep, unkeep, sizes DBMS_APPLICATION_INFO set_module, set_action, set_client_info, read_module, read_client_info Files dbmspool.sql, dbmssupp.sql, catparr.sql, utldtree.sql



Deprecated Features v$mts db_block_buffers, buffer_pool_keep, buffer_pool_recycle, mts_circuits, mts_dispatchers, mts_max_dispatchers, mts_servers, mts_sessions utlbstat.sql, utlestat.sql Desupported Features v$recent_bucket, v$current_bucket, db_ block_lru_latches, use_indirect_data_buffers, db_block_lru_extended_statistics, db_block_ lru_statistics, lock_sga_areas, shared_pool_reserved_min_alloc, parallel_server_idle_time, parallel_transaction_resource_timeout, parallel_min_message_pool, mts_rate_log_size, mts_rate_scale, mts_max_servers
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Instance (cont.) Parameters show parameter[s] alter system set [=] [comment ‘’] [deferred] [scope = {memory | spfile | both} ] [sid = { ‘’ | ‘*’ } ]; alter system reset [scope = {memory | spfile | both} ] [sid = { ‘’ | ‘*’ } ]; Static Initialization Parameters active_instance_count = , audit_file_dest = , audit_trail = {none | false | db | true | os}, background_core_dump = {full | partial}, bitmap_merge_area_size = , blank_trimming = {true | false}, buffer_pool_{keep | recycle} = { | (buffers: , lru_latches: } increase «sort_area_size» (+ decrease «sort_area_retained_size»)



Parameters sort_area_size, sort_area_retained_size Desupported Features sort_multiblock_read_count, sort_direct_ writes, sort_write_buffers, sort_write_buffer_size
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[storage ([initial ] [next ] [optimal ] [minextents ] [maxextents { | unlimited}] )]; drop rollback segment ; RBS Modification alter rollback segment {online | offline}; alter rollback segment storage (…); alter rollback segment shrink [to ]; set transaction use rollback segment ; Undo Management create undo tablespace …; alter system set undo_tablespace = ;
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Users, Privileges, Resources & Policies Views & Tables v$enabledprivs, v$resource, v$resource_limit, v$pwfile_users, v$context, v$rsrc_plan, v$rsrc_plan_cpu_mth, v$rsrc_consumer_ group, v$rsrc_consumer_group_cpu_mth, v$parallel_degree_limit_mth, v$max_active_sess_target_mth, v$vpd_policy, dba_users, dba_roles, dba_profiles, dba_ustats, dba_ts_quotas, dba_sys_privs, dba_tab_privs, dba_col_privs, dba_role_privs, role_sys_privs, role_tab_privs, role_role_privs, user_tab_privs_made, user_tab_privs_recd, user_col_privs_made, user_col_privs_recd, user_password_limits, user_resource_limits, session_privs, session_roles, dba_context, dba_policies, proxy_users, resource_cost, dba_rsrc_plans, dba_rsrc_plan_directives, dba_rsrc_consumer_groups, dba_rsrc_con-



Users create user identified { by | by values ‘‘ | externally | globally as ‘’ } [default tablespace ] [temporary tablespace ] [quota { | unlimited} on ] [quota…] [password expire] [account {lock | unlock}] [profile { | default}]; alter user …; drop user [cascade]; Roles create role [ not identified | identified { by | using | externally | globally } ]; alter role …; drop role ; alter user default role { [, …] | all [except [, …]]



sumer_group_privs, dba_rsrc_manager_system_privs, user$, user_history$, sysauth$, objauth$ Parameters o7_dictionary_accessibility, remote_os_authent, os_roles, remote_os_roles, max_enabled_roles, resource_limit, resource_manager_plan, ent_domain_name Environment $ORA_ENCRYPT_LOGIN Packages



mit | clear | validate}_pending_area, {create | update | delete}_{plan | plan_directive | consumer_group}, delete_plan_cascade, switch_consumer_group_for_{sess | user} DBMS_RESOURCE_MANAGER_PRIVS {grant | revoke}_system_privilege, {grant | revoke}_switch_consumer_group DBMS_SESSION switch_current_consumer_group DBMS_RLS {add | drop | enable | refresh}_policy, {add | drop | enable | disable | refresh}_grouped_ policy, {add | drop}_policy_context, {create | delete}_policy_group



DBMS_RESOURCE_MANAGER set_initial_consumer_group, {create | sub-



| none}; set role { [identified by ] [, [identified by ] …] | all [except [, …] ] | none }; Privileges grant { [, …] | [, …] | all [privileges]} to { [, …] | [, …] | public} [identified by ] [with admin option]; revoke { | } from { | | public}; grant { [( [, …])] [, …] | all } on to { [, …] | [, …] | public } [with grant option] [with hierachy option]; revoke { [( [, …])] | all [privileges]} on [directory] from { | | public } [cascade constraints];



Profiles create profile limit [ { sessions_per_user | cpu_per_session | cpu_per_call | connect_time | idle_time | logical_reads_per_session | logical_reads_per_call | composite_limit | private_sga | failed_login_attempts | password_lock_time | password_life_time | password_grace_time | password_reuse_time | password_reuse_max } { | unlimited | default} [, …] ] [password_verify_function { | null | default} ]; alter profile limit…; drop profile [cascade]; alter resource cost [connect_time ] [cpu_per_session ] [logical_reads_per_session ] [private_sga ];
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Auditing Views & Tables



Packages



SQL



all_def_audit_opts, dba_stmt_audit_opts, stmt_audit_option_map, dba_priv_audit_opts, dba_obj_audit_opts, user_tab_audit_opts, dba_audit_trail, dba_audit_session, dba_audit_statement, dba_audit_object, dba_audit_exists, dba_audit_policies, dba_fga_audit_trail, audit_actions, sys.aud$, sys.fga_log$



DBMS_FGA {add | drop | enable | disable}_policy



[no]audit { [, …] | [, …] } [by [, …]] [by {session | access}] [whenever [not] successful]; [no]audit [, …] on { | default} [by {session | access} ] [whenever [not] successful];



Parameters audit_trail, transaction_auditing Files cataudit.sql, catnoaud.sql



shortcuts: user, table, procedure, resource, connect, dba, …



Net Services Stack Application, Server – OCI (UPI), OPI, NPI – TTC – TNS (NI,NR,NN,NS,NA) – OPA (NT) [–Protocol] Service Name Resolution local naming, host naming, external naming, centralized naming Utilities lsnrctl { start | stop | status | reload | set | show | help | version | change_password | services | save_config | trace | dbsnmp_start | dbsnmp_stop | dbsnmp_status } [] agentctl { { start | stop | status | restart } [] | { start | stop | status} blackout [] [-d[uration] ] [-s[ubsystem] ] } namesctl { startup | shutdown | start | stop | reload |
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restart | status | ping | reorder_ns | start_client_cache | delegate_domain | domain_hint | flush | flush_name | load_tnsnames | dump_tnsnames | dump_ldap | log_stats | reset_stats | help | password | register | unregister | query | timed_query | repeat | set | show | version } cmctl { start | stop | status | version } [cman | cm | adm] trcasst [-o{c|d}{u[q]|t} -e[0|1|2] -s -p …] netasst, tnsping, trcroute, adapters oerr ldapmodify listener.ora = (description_list = (description = (address_list = (address = (protocol = ) (host = ) (port = ) (key = ))) (protocol_stack = (presentation = {ttc | giop}) (session = {ns | raw})))) sid_list_ =



(sid_list = (sid_desc = (global_dbname = ) > Since release 8.1 sid_list_ only required with Enterprise Manager! > Exception! Use of OEM and OPS on WinNT. Create net service names ‘_startup’. > Predefined Server Exceptions: no_data_found, too_many_rows, invalid_cursor, zero_divide, dup_val_on_index may be PL/SQL block



exec sql [at ] declare cursor for ; exec sql [for ] open [using [sql] descriptor [global | local] { | ‘‘}] [into [sql] descriptor [global | local] { | ‘‘}]; exec sql describe output using [sql] descriptor [global | local] { | ‘‘}; exec sql [for ] fetch into [sql] descriptor [global | local] { | ‘‘} }; exec sql [for ] get descriptor [global | local] { | ‘‘} { = count
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Embedded SQL (cont.) | value = { type | length | octet_length | returned_octet_length | precision | scale | nullable | name | character_set_name | indicator | data | returned_length | national_character | internal_length | host_stride_length | indicator_stride_length | returned_length_stride | user_defined_type_{version | name | name_length | schema | schema_length} } [, …] }; exec sql close ; exec sql deallocate descriptor [global | local] { | ‘‘}; Collections exec sql [at ] collection describe [ [indicator] ] get [, …] into [[indicator] ] [, …]; exec sql [at ] [for ] collection append [ [indicator] ] to [[indicator] ]; exec sql [at ] collection trim from [[indicator] ]; exec sql [at ] [for ] collection set [[indicator] ] to [[indicator] ]; exec sql [at ] [for ] collection get [[indicator] ] into [[indicator] ]; exec sql [at ] collection reset [[indicator] ]; Objects exec sql [at ] [for ] object create [indicator] [table ] [returning ref into ]; exec sql [at ] [for ] object release ; exec sql [at ] [for ] object update ; exec sql [at ] [for ] object delete ; exec sql [at ] [for ] object deref into [[indicator] ] [for update [nowait]]; exec sql [at ] [for ] object flush ; exec sql [at ] object set [ { * | [, …] } of ]



[[indicator] ] to [[indicator] ] [, …]; exec sql [at ] object get [ { * | [, …] } from ] [ [indicator] ] into [[indicator] ] [, …]; exec sql [for ] [object] free [[indicator] ]; exec sql [at ] [object] cache free all; LOBs exec sql [at ] lob append to ; exec sql [at ] lob trim to ; exec sql [at ] lob assign to ; exec sql [at ] lob copy from [at ] to [at ]; exec sql [at ] lob erase from [at ]; exec sql [at ] lob create temporary ; exec sql [at ] lob free temporary ; exec sql [at ] lob describe get { chunksize | directory | fileexists | filename | isopen | istemporary | length } [, …] into [[indicator] ] [, …]; exec sql [at ] lob enable buffering ; exec sql [at ] lob disable buffering ; exec sql [at ] lob flush buffer [free]; exec sql [at ] lob open [read only | read write]; exec sql [at ] lob close ; exec sql [at ] lob file close all; exec sql [at ] lob file set directory = , filename = ; exec sql [at ] lob load from file [at ] into [at ]; exec sql [at ] lob read from [at ] into [with length ]; exec sql [at ] lob write [append] [first | next | last | one] from [with length ] into [at ];



Utilities proc auto_connect={yes | no} char_ map={varchar2 | charz | string | charf } close_on_commit={yes | no} code={ansi_c | kr_c | cpp} comp_charset={multi_byte | single_byte} config= cpp_ suffix= dbms={native | v7 | v8} def_sqlcode={yes | no} define= duration={transaction | session} dynamic={oracle | ansi} errors={yes | no} errtype= fips={sql89 | sql2 | yes | no} header= hold_cursor={yes | no} iname= include= intype=() lines={yes | no} lname= ltype={none | short | long} maxliteral= maxopencursors= mode={ansi | iso | oracle} nls_char= nls_local={yes | no} objects={yes | no} oname= oraca={yes | no} pagelen= parse={full | partial | none} prefetch= release_cursor={yes | no} select_error={yes | no} sqlcheck={semantics | full | syntax} sys_include= threads={yes | no} type_code={oracle | ansi} unsafe_null={yes | no} userid=/ [@] utf16_charset={nchar_ charset | db_charset} varchar={yes | no} version={recent | latest | any} lnproc



Context exec sql context allocate ; exec sql context use { | default}; exec sql context object get [, …] into [, …]; exec sql context object set [, …] to [, …]; exec sql context free ;
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SQLJ #sql iterator [implements [, …] ] [with ( [sensitivity = {sensitive | asensitive | insensitive}] [holdability = {true | false}] [returnability = {true | false}] [updatecolumns = ‘ [, …] [ = ] [, …] )] ( [] [, …]); named or positional iterator



#sql context [implements [, …]] [with ( … = [, …] )]; #sql [ [, ] ] [ =] { }; >> Curly braces are part of syntax! /@ publish –republish –h[elp] –version –describe –g[rant] , … –role –user –password –service –schema –{ssl | iiop} [] remove –r[ecurse] –h[elp] –version –d[escribe] –role –user –password –service –{ssl | iiop} sess_sh –h[elp] –version –d[escribe] –role 



–user –password –service –{ssl | iiop} deployejb –generated –descriptor –verbose –republish –beanonly –addclasspath –resolver –h[elp] –keep –version –describe –p[roperties] –user –password –role –service –{ssl | iiop} –credsfile –useservicename –temp ejbdescriptor –{parse | dump} java2rmi_iiop –no_bind –no_comments –no_examples –no_tie –wide –root_dir –verbose –version –W java2idl modifyprops –{o[ci8] | t[hin]} –u[ser] /@ { | –delete}



Oracle Server 9i Quick Reference Guide



Label Security Views & Tables dba_sa_audit_options, dba_sa_compartments, dba_sa_data_labels, dba_sa_groups, dba_sa_ group_hierachy, dba_sa_labels, dba_sa_levels, dba_sa_policies, dba_sa_prog_privs, dba_ sa_schema_policies, dba_sa_table_policies, dba_sa_users, dba_sa_user_compartments, dba_sa_user_groups, dba_sa_user_labels, dba_sa_user_levels, dba_sa_user_privs Packages SA_SESSION privs, {min | max}_level, comp_{read | write}, group_{read | write}, label, row_label, sa_user_name, {save | restore}_defaults_labels, set_label, set_row_label, set_access_profile, set_user_privs SA_SYSDBA {create | drop | enable | diable}_policy SA_COMPONENTS {create | alter | drop}_level, {create | alter |drop}_compartment, {create | alter | drop}_group, alter_group_parent SA_LABEL_ADMIN



{create | alter | drop}_label SA_POLICY_ADMIN {apply | remove | enable | disable}_table_ policy, {apply | alter | remove | enable | disable}_schema_policy SA_USER_ADMIN set_levels, {set | add | alter | drop}_compartments, {set | add | alter | drop}_groups, drop_all_{groups | compartments}, set_user_labels, set_{default | row}_label, set_prog_privs SA_AUDIT_ADMIN audit, noaudit, {audit | noaudit}_label, audit_label_enabled, {create | drop}_view SA_UTL {numeric | numeric_row | data}_label, set_{label | row_label}



Performance Performance Gains • •



minimal for instance tuning large for application tuning



Oracle Performance Improvement Method 1. user feedback: scope and goals? 2. get full set of OS, database, and application statistics for good and bad performance 3. sanity-check OS (over-used resources or hardware errors?) • CPU: user & kernel mode • disk: response times & queues • memory: paging • network: latency 4. check for top ten performance issues 5. build/refine conceptual model of system • inadequate single-user response time? points to application problems (investigate SQL and application internal statistics) • full CPU utilization? kernel mode (network or memory) user mode (non-database, database: top SQL)



• serialization? investigate wait events 6. apply series of remedy actions ordered and stepwise 7. validate impact on statistics and user perception 8. repeat steps 5 to 7 until goals are met or become impossible



•



• • • • •



data block serialization (free lists, free list groups, block size, transaction slots, rollback segments) long full table scans (indexes, statistics) disk sorts recursive SQL (space management) schema errors and optimizer problems nonstandard initialization parameters (undocumented features)



Emergency Performance Method 1. user feedback: throughput or response time problem? changes in environment? 2. hardware utilization (CPU, disk, memory, network) 3. constrained CPU or wait events? 4. emergency action to stabilize system 5. get reference data and perform detailed analysis Top Ten Performance Issues • • • •



connection management cursor sharing (bind variables, avoid dynamic SQL) I/O design (controller, bandwidth) redo log sizes and groups
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