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. System z Configuration Examples
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. Resource Management
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. Oracle Database Resource Manager
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. Oracle Database Resource Manager
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. Oracle Database Resource Manager

Resource Manager terms and definitions

Resource consumer group
B. + w w w

Resource plan directive
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Oracle Database Resource Manager

01 ; - $ " .,
01 ] ] ! )
7 3
3
213
- - L ( (I
Mapping Rules Consumer Groups

service = ‘PRIORITY’ >

Oracle username = ‘CEOQO’

II

Oracle username = ‘TOM’

client program name = ‘ETL’ > Low Priority
function = ‘BACKUP’ /—

query has been running > 1 hour
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. Oracle Database Resource Manager

-+ - 3 ] $ ]

Attribute Type Description

ORACLE_USER Login The Oracle Database user name

SERVICE_NAME Login The database service name used by the client to
establish a connecHon

CLIENT_S5_USER Login The operating svstem user name of the client that is
logering in

CLIENT PROGRAM Luogin The name of the client program used ko log in to the
SEerver

CLIENT_MACHIKE Login The name of the computer from which the client is

making the connection

CLIENT_ID Login The client identifier for the session

The client identifier session attribute is set by the
DEMS_SESSION., SET_IDENTIFIER '|."'Tl'|-i'l."l.'| LITE.

MODULE_HAME [Fun-time  The module name in the currently running
application as set by the DEMS_APPLICATION_
INFO. SET_MODULE procedure or the equivalent OC]
attribute setting

MODULE_HAME_ACTION Run-time A combination of the current moduale and the acton
being performed as set by either of the following
procedures or their equivalent OCT attribute setting:

= DEMS_APPLICATION INFO.SET MODULE

L DEMS_APPLICATION_IMNFO. SET_RCTION




. Oracle Database Resource Manager

Managed Resources
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. Plan Directives - Examples

CPU-usage: "' - -
Active sessionpool: , 1 -~ " (
Parallelism: , 1 *

Automatic consumer group switching

5 SWITCH_TIME, SWITCH_ESTIMATE, SWITCH_10_MEGABYTES,
SWITCH_10_REQS, SWITCH_FOR_CALL

Kill of ,,runaway queries*
5 KILL_SESSION CANCEL_SQL

Execution time
Undo pool
Idle time

ORACLE
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. Resource Plans

01

#+

ORACLE



Definition: Resource Consumer Plan

BEGIN
DBMS_RESOURCE_MANAGER.CREATE_PENDING_AREAQ);
DBMS_RESOURCE_MANAGER .CREATE_PLAN(PLAN => "PLAN1°",

COMMENT => “Comment®);

DBMS_RESOURCE_MANAGER .CREATE_PLAN_DIRECTIVE(
PLAN => "PLAN1",
GROUP_OR_SUBPLAN => "BATCH_GROUP™,
COMMENT => "Comment-
MGMT_P1 => 50,
PARALLEL_DEGREE LIMIT _P1 => 8,
ACTIVE_SESS POOL_P1 => 4);
DBMS_RESOURCE_MANAGER.CREATE_PLAN DIRECTIVE(
PLAN => "PLAN1°",
GROUP_OR_SUBPLAN => "OTHER_GROUPS*,
COMMENT => "Comment*
MGMT_P1 => 10);
DBMS_RESOURCE_MANAGER .SUBMIT_PENDING_AREAQ);

END;

/
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. Resource Allocation Method: CPU

3A3
ROUND-ROBIN 8& * 9
RUN-TO-COMPLETION

+ -
RATIO: H 3 1 (! - ]
EMPHASIS 8§ "0
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. Oracle Resource Manager

GREAT_BREAD

plan
60% 20% 20%
CPU CPU CPU
e 4 Na

SALES TEAM

MARKET DEVELOP_TEAM
group

plan
50% 50%
CPU CPU \ /
WHOLESALE RETAIL BREAD MUFFIN
group group group group
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. Oracle Resource Manager

Oracle-Supplied Mixed Workload Plan

CPU Resource Allocation

Automatic Consumer Group Max Degree of

Group or Subplan Level1 | Level 2 | Level 3 | Switching Parallelism
BATCH_GROUP 100%
INTERACTIVE_GROUP 85% Switch to group: BATCH_GROUP 1

Switch time: 60 seconds

Switch for call: TRUE

ORASAUTOTASEK_SUB_PLAN 5%
ORASDIACNOSTICS 5%
OTHER_GROUPS 5%
SYS_GROUP 100%

SR & ( Pt
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. Automatic Degree of Parallelism

Example

3 + 2202F""0+/0+"F +$0 <4

3 + 2202F&0$+00F3 2¢ C< A

3 + 2202F" , F + ¢ 2<H 2"0
3 + 2202F,¢ F #,0F 7+0"7 2&<

PARALLEL _ PARALLEL _
Level1 CPU Level2CPU Level3CPU DEGREE_ PARALLEL QUEUE_
Consumer Group Allocation Allocation Allocation LIMIT_P1 SERVER_LIMIT TIMEOUT
URGENT_GROUP 100% 12
ETL_GROUP 100% 8 50%
OTHER_GROUPS 100% 2 50% 360|
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. Instance Caging
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. Oracle Scheduler
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. Oracle Scheduler
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. Oracle Scheduler
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. Multitenant Architecture
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. Oracle Database Resource Manager
in a Multitenant Environment
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. Oracle Database Resource Manager
in a Multitenant Environment
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. Oracle Database Resource Manager
in a Multitenant Environment

CDB Resource Plan

Utilization_Limit Assured Max CPU
CPU

<l G
3&J 1 G ;< 1G 1 G
3&JD 1 G < 1G 1 G

3&J PG ;< 1IG PG
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. Oracle Database Resource Manager
in a Multitenant Environment
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. Oracle Database Resource Manager
in a Multitenant Environment

CDE resource plan in root

ORACLE
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Directive:

share =3
utilization_limit = 100
parallel_server_limit = 100

Directive:

share =3
utilization_limit = 100
parallel_server_limit = 100

Directive:

share = 1
utilization_limit = 70
parallel_server_limit = 70

l

l

l

PDB
salespdb

PDE
servicespdb

PDE
hrpdb




. Oracle Database Resource Manager
in a Multitenant Environment

& "
Directive Attribute Value
shares 1
utilization limit 100
parallel_server limit 100
( ( A3& OF &JF&OH A2 F&+0 #/0
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. Oracle Database Resource Manager
in a Multitenant Environment

CDB requirements for a PDB resource plan
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. Oracle Database Resource Manager
in a Multitenant Environment

PDB resource plans - Restrictions
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. Oracle Database Resource Manager
in a Multitenant Environment

Migrating Databases using Instance Caging to a CDB
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. Oracle Database Resource Manager

in a Multitenant Environment
Migrating Databases using Instance Caging to a CDB
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. Oracle Database Resource Manager
in a Multitenant Environment

Migrating Databases using Instance Caging to a CDB
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. Oracle Database Resource Manager
in a Multitenant Environment

Scheduler Windows
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. Oracle Database Resource Manager Example
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ORA$DIAGNO
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. Oracle Database Resource Manager Example

-- Define priorities for the mapping of session attributes to consumer groups

Begin
dbms_resource_manager .clear_pending_area();
dbms_resource_manager .create_pending_area();

dbms_resource_manager .set_consumer_group_mapping_pri(

explicit = 1,
module name_action = 2,
module_name = 3,
service_name = 6,
oracle user = 7,
client_program => 8,
client _os user = 9

dbms_resource_manager .submit_pending_area();
end;

ORACLE
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Oracle Database Resource Manager Example

-- Define consumer groups
BEGIN

dbms_resource_manager .clear_pending_area();

dbms_resource_manager .create_pending_area();

dbms_resource_manager .create_consumer_group(consumer_group => "GROUP_A",comment
=> "Consumer group Class a%");

dbms_resource_manager .create_consumer_group(consumer_group => "GROUP_B*",comment
=> "Consumer group Class b");

dbms_resource_manager .create_consumer_group(consumer_group => "GROUP_C*,comment
=> "Consumer group Class c%);

dbms_resource_manager .submit_pending_area();
END;

ORACLE
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. Oracle Database Resource Manager Example

-- Define subplans
BEGIN

dbms_resource_manager .clear_pending_area();

dbms_resource_manager .create_pending_area();

dbms_resource_manager .create_plan(plan => "PLAN_POC",
comment => "Resourcesubplan for PoC");
dbms_resource_manager .create_plan_directive(plan => "PLAN_POC",
group_or_subplan => "GROUP_A",
comment => "HighPrio Group A",
MGMT_P1 => 60,
parallel_degree_ limit _pl => 8,
parallel_TARGET_PERCENTAGE => 60);

ORACLE
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. Oracle Database Resource Manager Example

dbms_resource_manager .create_plan_directive(plan => "PLAN_POC",
group_or_subplan => "GROUP_B*",

comment => “"Medium Pri Group B-,
MGMT_P1 => 20,
MGMT_P2 => 60,

parallel_degree_limit_pl => 8,

parallel_tARGET_PERCENTAGE => 20);
dbms_resource_manager .create_plan_directive(plan => "PLAN_POC",

group_or_subplan => "GROUP_C*",

comment => "Low Prio C *,
MGMT_P1 => 15,
MGMT_P2 => 40,

parallel_degree_ limit _pl => 8,
parallel _TARGET_PERCENTAGE => 20);

ORACLE
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. Oracle Database Resource Manager Example

dbms_resource_manager .create_plan_directive(plan => "PLAN_POC",
group_or_subplan => "OTHER_GROUPS*,
comment => "Other Groups-®,
MGMT_P1 = 5,
parallel _TARGET_PERCENTAGE => 5 ,
max_utilization_limit => 10);
dbms_resource_manager .validate_pending_area();
dbms_resource_manager .submit_pending_area();
END;

ORACLE
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. Oracle Database Resource Manager Example

-- Create masterplan

BEGIN
dbms_resource_manager .clear_pending_area();
dbms_resource_manager .create_pending_area();
dbms_resource_manager .create_plan(plan => "z PLAN",

comment => "Default PoC Resourceplan®);
dbms_resource_manager .create_plan_directive(plan => "z PLAN",

group_or_subplan => *"SYS_GROUP-",

comment => "System/SYS user activity
MGMT_P1 => 100);
dbms_resource_manager .create_plan_directive(plan => "z PLAN",

group_or_subplan => "plan_poc”,
comment => "HighPrio Subplan®,
MGMT_P2 => 90);

ORACLE
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. Oracle Database Resource Manager Example

-- Create masterplan
dbms_resource_manager .create_plan_directive(plan => "z PLAN",
group_or_subplan => "ORA$AUTOTASK SUB_PLAN",
comment => "Subplan for Autotasks”,
MGMT_P2 => 5);
dbms_resource_manager .create_plan_directive(plan => "z PLAN",
group_or_subplan => "ORA$DIAGNOSTICS",
comment => "Subplan for Autotasks”,
MGMT_P2 => 5);
dbms_resource_manager .validate_pending_area();
dbms_resource_manager .submit_pending_area();
END;
/
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. Oracle Database Resource Manager Example

-- Define consumer group mapping
BEGIN
dbms_resource_manager .clear_pending_area();
dbms_resource_manager .create_pending_area();
dbms_resource_manager .set_consumer_group_mapping(dbms_resource_manager.module_name,
"groupa“”,
"GROUP_A");
dbms_resource_manager .set_consumer_group_mapping(dbms_resource_manager.module_name,
"groupb-®,
"GROUP_B");
dbms_resource_manager .set_consumer_group_mapping(dbms_resource_manager.module_name,
"groupc”,
"GROUP_C™");
dbms_resource_manager .submit_pending_area();
END;

ORACLE
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. Oracle Database Resource Manager Example

-- Grant authorizations

begin
dbms_resource_manager .CLEAR_pending_area();
dbms_resource_manager .create_pending_area();

dbms_resource_manager_privs.grant_switch_consumer_group(grantee_name =>
"PUBLIC",consumer_group => "GROUP_A®,grant_option =>FALSE);

dbms_resource_manager_privs.grant_switch_consumer_group(grantee_name =>
"PUBLIC",consumer_group => "GROUP_B®,grant_option =>FALSE);

dbms_resource_manager_privs.grant_switch_consumer_group(grantee_name =>
"PUBLIC",consumer_group => "GROUP_C®,grant_option =>FALSE);

dbms_resource_manager .validate_pending_area();
dbms_resource_manager .submit_pending_area();
END;
/
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. Oracle Database Resource Manager Example

-- Activate plan
Begin
dbms_resource_manager .switch_plan(plan_name => "z PLAN", sid => "*%);
end;
/

-- assign consumer group in the application

exec dbms_application_info.set_module("groupa® ,NULL);

ORACLE
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. Oracle Database Resource Manager Example
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. Resource Manager Example

-- Build CDB Plan
-- connect to CDB$ROOT
connect sys/oracle@cntr as sysdba
BEGIN
dbms_resource_manager .clear_pending_area();
dbms_resource_manager .create_pending_area();
BEGIN
DBMS_RESOURCE_MANAGER .CREATE_CDB_PLAN(
plan => "PLAN_CDB",
comment => "CDB resource plan for CDB CNTR");
END;

ORACLE
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. Resource Manager Example

-- Define CDB Plan directives
DBMS_RESOURCE_MANAGER .CREATE_CDB_PLAN_DIRECTIVE(

plan => "PLAN_CDB",

pluggable_database => "ORCL",

shares => 3,

utilization limit => 100,

parallel_server_limit => 90);
DBMS_RESOURCE_MANAGER .CREATE_CDB_PLAN_DIRECTIVE(

plan => "PLAN_CDB",

pluggable_database => "ORCL_CLONE",

shares => 1,

utilization_ limit => 50,

parallel_server_limit => 10);

dbms_resource_manager .validate_pending_area();

dbms_resource_manager .submit_pending_area();

ORACLE
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. Monitoring-Views
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Monitoring with views

1t o#S % & OH#S % [ LR S O T A~ S (" # $ #E S 11 #S $ (
# $ #$ S C &
*
! +) L - - 7 -
- -/ 012
CCN_ID NAME |  waME ACTIVE SESSICNS QUEUE LENGTH CONSUMED CPU TIME CPU WAITS CPU WRIT TIME PQS RCT PQ SERV ACT PQ Q PQ CQ PQ QUEUED TIME
1 CDBERCCT CRASAUTOTASE 0 0 180.84 175 1.21 0 1] 1] 1] 0
1 CDBSROOT OTH.ER_GROUPS 0 0 6l.08 58599 3.681 0 0 0 0 0
1 CDBSRCCT SYS_GROUP 3 i} 30.27 1128 26.38 i} 1] 1] 1] i}
1 CDBSROOT _ORACLE_BACK 45 0 .00 i} .00 0 0 0 0 0
GROUND_GROUP
2 PDBSSEED OTH.ER_GROUPS 0 0 .00 1] .00 0 1] 1] 1] 0
3 ORCL GROUP_A 1 1] 1126.07 104429 586,97 1 16 a a 1]
3 ORCL GROUP_B 0 0 .00 1] .00 0 0 0 0 0
3 ORCL GROUP_C 1] 1] .00 a .00 1] a a a 1]
CON_ID HAME HAME ACT IVE_SE B5ICHS QUEUE_LENGTH CONSUI{ED_C PU_T IME CPU_WAIT 5 CPU_WI;IT_T IME PQS_I;CT PQ_SERV_ACT PQ_Q PQ_CQ PQ_QU'EUE D_T IME
3 CORCL OTH.ER_GROUPS 1 0 3647.22 1086552 9817.19 1 18 0 0 0
4 ORCL_CLON‘E OTHER_GROUPS 1 i} 10802.42 1505107 4548, 94 1 a 1] 1] i}
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. Monitoring with views: Session state

gruppe, se.state, se.consumed cpu_time cpu_time,
se.cpu_wait_time
FROM v$rsrc_session_info se, v$rsrc_consumer_group co,
vésession s, v$containers b
WHERE se.current_consumer_group_id = co.id and
s.sid=se.sid and s.con_i1d = b.con_id

SQL> SELECT b.name pdb, s.username username,S.OSuUSer osuser, CcoO.name

PDB USERNAME OSUSER GRUFPE STATE CPU TIME CPU WAIT TIME
ORCL_CLONE TNIEWEL oracle OTHER _GROUPS RUNNING 4230772 322061.00
ORCL TNIEWEL oracle OTHER _GROUPS RUNNING 2227500 5261229.00
CRCL _CLONE TNIEWEL oracle OTHER GROUPS WAITING 4 1.00
ORCL_CLONE TNIEWEL oracle OTHER _GROUPS RUNNING 5 2.00
ORCL _CLONE TNIEWEL oracle OTHER GROUPS WAITING FOR CEU 3 3.00
ORCL_CLONE TNIEWEL oracle OTHER _GROUPS WAITING ECR CPU 3 2.00
ORCL_CLONE TNIEWEL oracle OTHER _GROUPS RUNNING 21 3.00
CRCL _CLONE TNIEWEL oracle OTHER GROUPS WAITING 4 2.00
ORCL 35 oracle OTHER _GROUPS NOT MANAGED 0 00
ORCL _CLONE TNIEWEL oracle OTHER GROUES RONNING 4230772 322061.00
ORCL TNIEWEL oracle OTHER _GROUPS RUNNING 2227500 5261229.00
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. AWR Report

Top 10 Foreground Events by Total Wait Time

DB CPL A{TO 8 old

resmgr.cpu guantum 1,203,162 31881 3 359.2 Scheduler
Fi Deq: Slave Session stats 1,226,960 2964 9 i Jb.o Uther

latch free 137,600 450.5 3 5.7 Other

latch; shared pool 201 142 3207 1 4.1 Concurrency
FX Deq: Signal ACK EXT 812,324 1831 0 2.4 Other

3QL ordered by CPU Time

® Reszources reported for PL/SQL code includes the resources used by all SOL statements called by the code.
® %Total - CPU Time as a percentage of Total DB CPU

® %CPU - CPU Time as a percentage of Elapsed Time

® %0 - User IO Time as a percentage of Elapsed Time

® Captured SOL account for 222 1% of Total CPU Time (g): 4,120

® Captured PL/SQL account for 63.8% of Total CPU Time (s): 4,180

Elapsed Time (s) | %CPU | % S5QL Module | PDB Name S0L Text
1,684.23 107,174 002  40.30 3,550,119 47.44 0.00 Sxhéxkfyud2rp SQL*Plus ORCL SELECT /*+ parallel(a, 8) % A...
1,388.07 25,832 005 332 1,8911.58 7281 0.00 bxhéxkfyud2rp SQL*Plus ORCL_CLOME SELECT /*+ parallel(a, 8) % A...
22510 1] 19.74 241868 3411 000 59=52bak9j7r SQL*Plus ORCL declare i number; j number; c1...
Ty S in e e S e G e SR e B S e
24.58 225 0.1 0.59 3517 69.89 1.77 fhfBupaxbexsz MMON_SLAVE BEGIN sys.dbms_auto_report_int...
20.52 225 0.09 0.4% 2817 7285 207 0w26sk6tégg98 MWMON_SLAVE SELECT XMLTYPE(DBMS_REPORT.GET...
11.21 418 0.03 0z7 18.92 5925 0.00 fng8p3fi3rbas select + no_menitor */ job, ...
10.22 B4l 0.1 0.24 15.32 ©6.74 3.70 Tr24hbucyiggz MMON_SLAVE WITH MONMOR_DATA AS (SELECTI...
6.1 225 0.03 0.15 739 82562 0.00 dskhuaisthkna MMON_SLAVE SELECT DECODE(Y.KSPPSTVL, :B2 ...
27z il 0.25 0.07 5.25% 51.83 0.00 ZfncEytprevuw SELECT /+ no_monitor * CON_I...
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Monitoring with SQL Developer
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. Interfering with OS Resource Managers

Guidelines
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Hardware and Software

Engineered to Work Together
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