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Available Oracle Scheduler Solutions 

DBMS_JOB

PL/SQL API

DBMS_JOB

PL/SQL API
DBMS_SCHEDULER

PL/SQL API

DBMS_SCHEDULER

PL/SQL API

Enterprise Mgr.

GUI

Enterprise Mgr.

GUI

TimeTime--BasedBased TimeTime--BasedBased

EventEvent--BasedBased

DependencyDependency--BasedBased

Prioritize JobsPrioritize Jobs



Oracle 10g Scheduler Features

� Graphical User Interface using EM

� Minimize Development Time

� Create a library of reusable objects shared among 
users

� Platform independent

� Move from one system to another using 
expdp/impdp utility

� Maintain a Log of when the Job was last run

� Support for all Time Zone

� No Extra Licensing Cost

� Execute Jobs based on Time, Event or dependency

� Prioritize Jobs

� Allocate Resource to the Jobs





Scheduler Basic Components
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PROGRAM(1)
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PLSQL_BLOCK

Anonymous

PL/SQL Block

PLSQL_BLOCK

External 

Executables

EXECUTABLE
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STORED_PROCEDURE

Stored Procedures
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� It is metadata about WHAT will be run by the 
Scheduler. 

� Program Name 
� Type of Program 
� Program Argument – Optional

� Reusable database objects 

� Shared with other users

� Program should be ENABLED to execute it. 
By Default it is created as DISABLED

� You need CREATE JOB privilege to create a 
program in your own schema.

� CREATE ANY JOB privilege can create a 
program in any schema.

PROGRAM(2)







Scheduler Basic Components

PROGRAM JOB SCHEDULE

WHATWHAT WHEN

HOW OFTEN
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SCHEDULE (1)

SCHEDULE

EVENT  EVENT  

BasedBased

DATE/TIME DATE/TIME 

BasedBased

START TIME

END  TIME

One 

Time 

Job

Repeat 
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SCHEDULE – Repeat Interval (1)

SCHEDULE SCHEDULE 
REPEAT  INTERVALREPEAT  INTERVAL

PL/SQL PL/SQL 

ExpressionExpression

Calendaring

Expression        

Use PL/SQL FunctionUse PL/SQL Function

e.g SYSDATE + 1e.g SYSDATE + 1



SCHEDULE – Repeat Interval (2)

CALENDERING EXPRESSIONCALENDERING EXPRESSION

YEARLYYEARLY

MONTHLYMONTHLY

WEEKLYWEEKLY

DAILYDAILY

HOURLYHOURLY

MINUTELYMINUTELY

SECONDLYSECONDLY

BYMONTHBYMONTH

BYWEEKNOBYWEEKNO

BYYEARDAYBYYEARDAY

BYDATEBYDATE

BYMONTHDAYBYMONTHDAY

BYDAYBYDAY

BYHOURBYHOUR

BYMINUTEBYMINUTE

BYSECONDBYSECOND

BYSETPOSBYSETPOS

INTERVALINTERVAL

[ 1 [ 1 –– 999 ]999 ]

FREQUENCYFREQUENCY INTERVALINTERVAL SPECIFIERSSPECIFIERS



SCHEDULE – Repeat Interval (3)

FIXED, Always RUN 

at the specified TIME

Not-FIXED and 

depend on 

START TIME

NEXT NEXT 

RUN DATERUN DATE

DATE When the 

Schedule become 

VALID

DATE when the 

JOB will be 

executed FIRST 

Time

START START 

DATEDATE

CALENDERINGCALENDERING

EXPRESSIONEXPRESSION

PL/SQLPL/SQL

EXPRESSIONEXPRESSION



Repeat interval=> Repeat interval=> ‘‘FREQ=HOURLY; FREQ=HOURLY; 

INTERVAL=1; INTERVAL=1; 

BYHOUR=8;BYHOUR=8;’’

Repeat interval=> Repeat interval=> ‘‘FREQ=MONTHLY; FREQ=MONTHLY; 

BYDAY=1MON; BYDAY=1MON; 

BYHOUR=8;BYHOUR=8;’’

Repeat interval=> Repeat interval=> ‘‘FREQ=MONTHLY; BYDAY=SAT,SUN;  FREQ=MONTHLY; BYDAY=SAT,SUN;  

BYSETPOS=1;BYSETPOS=1;’’

Repeat interval=> Repeat interval=> ‘‘FREQ=MONTHLY; interval=3;FREQ=MONTHLY; interval=3;

BYDAY= MON,TUE,WED,THU,FRI  BYDAY= MON,TUE,WED,THU,FRI  

BYSETPOS=BYSETPOS=--11’’

Calendering Expression - Examples



REPEATED INTERVALREPEATED INTERVAL

INCLUDEINCLUDE EXCLUDEEXCLUDE INTERSECTINTERSECT

SCHEDULE SCHEDULE 

AA

SCHEDULE SCHEDULE 

BB
SCHEDULE SCHEDULE 

CC

Date in Date in 

[YYYY]MMDD [YYYY]MMDD 

formatformat

e.g Schedule A,   0101,      0507,      0209  
Schedule A,   Jan 01,   May 7,    Feb 9

No Year means Dates are included for every year

Complex Schedules



New Year DayNew Year Day

DBMS_SCHEDULER.CREATE_SCHEDULE( DBMS_SCHEDULER.CREATE_SCHEDULE( ‘‘NYDayNYDay’’,,

FREQ=MONTHLY; BYMONTH=JAN; BYMONTHDAY=1FREQ=MONTHLY; BYMONTH=JAN; BYMONTHDAY=1’’))

Memorial DayMemorial Day

DBMS_SCHEDULER.CREATE_SCHEDULE( DBMS_SCHEDULER.CREATE_SCHEDULE( ‘‘MemDayMemDay’’,,

FREQ=MONTHLY; BYMONTH=MAY; BYDAY=1MONFREQ=MONTHLY; BYMONTH=MAY; BYDAY=1MON’’))

Independence DayIndependence Day

DBMS_SCHEDULER.CREATE_SCHEDULE( DBMS_SCHEDULER.CREATE_SCHEDULE( ‘‘IndDayIndDay’’,,

FREQ=MONTHLY; BYMONTH=JUL; BYMONTHDAY=4FREQ=MONTHLY; BYMONTH=JUL; BYMONTHDAY=4’’))

ThanksGivingThanksGiving DayDay

……

DBMS_SCHEDULER.CREATE_SCHEDULE( DBMS_SCHEDULER.CREATE_SCHEDULE( ‘‘Comp_HolidaysComp_Holidays’’,,

‘‘INCLUDE=INCLUDE=NYDayNYDay, , MemDayMemDay, , IndDayIndDay, , THKDayTHKDay, , XMasDayXMasDay’’))

Complex Schedules - INCLUDE



New Year DayNew Year Day

DBMS_SCHEDULER.CREATE_SCHEDULE( DBMS_SCHEDULER.CREATE_SCHEDULE( ‘‘NYDayNYDay’’,,

FREQ=MONTHLY; BYMONTH=JAN; BYMONTHDAY=1FREQ=MONTHLY; BYMONTH=JAN; BYMONTHDAY=1’’))

Memorial DayMemorial Day

DBMS_SCHEDULER.CREATE_SCHEDULE( DBMS_SCHEDULER.CREATE_SCHEDULE( ‘‘MemDayMemDay’’,,

FREQ=MONTHLY; BYMONTH=MAY; BYDAY=1MONFREQ=MONTHLY; BYMONTH=MAY; BYDAY=1MON’’))

DBMS_SCHEDULER.CREATE_SCHEDULE( DBMS_SCHEDULER.CREATE_SCHEDULE( ‘‘Comp_HolidaysComp_Holidays’’,,

‘‘INCLUDE=INCLUDE=NYDayNYDay, , MemDayMemDay, , IndDayIndDay, , THKDayTHKDay, , XMasDayXMasDay’’))

Last Working Day of the MonthLast Working Day of the Month

DBMS_SCHEDULER.CREATE_SCHEDULE( DBMS_SCHEDULER.CREATE_SCHEDULE( ‘‘MyRptMyRpt’’,,

FREQ=MONTHLY;  BYDAY= MON, TUE, WED, THU, FRI; FREQ=MONTHLY;  BYDAY= MON, TUE, WED, THU, FRI; 

EXCLUDE=Comp_Holidays; BYSETPOS=EXCLUDE=Comp_Holidays; BYSETPOS=--11’’))

Complex Schedules - EXCLUDE



Common HolidaysCommon Holidays

DBMS_SCHEDULER.CREATE_SCHEDULE( DBMS_SCHEDULER.CREATE_SCHEDULE( ‘‘CommDaysCommDays’’,,

FREQ=INTERSECT=Comp_Holidays, Bank_Holidays, FREQ=INTERSECT=Comp_Holidays, Bank_Holidays, 

School_Holidays, Fed_Holidays)School_Holidays, Fed_Holidays)

Complex Schedules - INTERSECT















Event-Based Scheduling

User or ApplicationUser or Application
Generated EventsGenerated Events

SchedulerScheduler
Generated EventsGenerated Events

AQueueAQueue

SCHEDULERSCHEDULER
JOB

Your Application Can Raise Events to Notify the Scheduler to 
start a Job

Event RaisedEvent Raised



Event-Based Scheduling

Scheduler Raise Events to notify the Application about the 
change in State of Job in 
SYS.SCHEDULER$_EVENT_QUEUE

User or ApplicationUser or Application
Generated EventsGenerated Events

SchedulerScheduler
Generated EventsGenerated Events

JOB

QueueQueue

SCHEDULERSCHEDULER

Job or 
App



Scheduler Generated Events

� Scheduler Raise the events by enqueuing them 

into default event queue 

SYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUE

� Use DBMS_AQ.DEQUEUEDBMS_AQ.DEQUEUEDBMS_AQ.DEQUEUEDBMS_AQ.DEQUEUEDBMS_AQ.DEQUEUEDBMS_AQ.DEQUEUEDBMS_AQ.DEQUEUEDBMS_AQ.DEQUEUE to dequeue the 
message

� By Default, Scheduler automatically 

expire/delete all events raised in 

SYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUESYS.SCHEDULER$_EVENT_QUEUE every 24 
Hours



Events Raised by Scheduler

� JOB_START

� JOB_STOPPED

� JOB_SUCCEEDED

� JOB_COMPLETED

� JOB_BROKEN

� JOB_FAILED

� JOB_OVER_MAX_DUR

� JOB_SCH_LIM_REACHED











beginbeginbeginbeginbeginbeginbeginbegin
DBMS_SCHEDULER.set_attribute(DBMS_SCHEDULER.set_attribute(DBMS_SCHEDULER.set_attribute(DBMS_SCHEDULER.set_attribute(DBMS_SCHEDULER.set_attribute(DBMS_SCHEDULER.set_attribute(DBMS_SCHEDULER.set_attribute(DBMS_SCHEDULER.set_attribute(

name      => 'SCHEDULE_BASED_EVENT_JOB',name      => 'SCHEDULE_BASED_EVENT_JOB',name      => 'SCHEDULE_BASED_EVENT_JOB',name      => 'SCHEDULE_BASED_EVENT_JOB',name      => 'SCHEDULE_BASED_EVENT_JOB',name      => 'SCHEDULE_BASED_EVENT_JOB',name      => 'SCHEDULE_BASED_EVENT_JOB',name      => 'SCHEDULE_BASED_EVENT_JOB',
attribute => 'raise_events',attribute => 'raise_events',attribute => 'raise_events',attribute => 'raise_events',attribute => 'raise_events',attribute => 'raise_events',attribute => 'raise_events',attribute => 'raise_events',
value     => DBMS_SCHEDULER.job_succeeded);value     => DBMS_SCHEDULER.job_succeeded);value     => DBMS_SCHEDULER.job_succeeded);value     => DBMS_SCHEDULER.job_succeeded);value     => DBMS_SCHEDULER.job_succeeded);value     => DBMS_SCHEDULER.job_succeeded);value     => DBMS_SCHEDULER.job_succeeded);value     => DBMS_SCHEDULER.job_succeeded);

END;END;END;END;END;END;END;END;
////////



Events Raised by Scheduler

� JOB_START

� JOB_STOPPED

� JOB_SUCCEEDED

� JOB_COMPLETED

� JOB_BROKEN

� JOB_FAILED

� JOB_OVER_MAX_DUR

� JOB_SCH_LIM_REACHED



Scheduler Basic Components

PROGRAM JOB SCHEDULE

WHATWHAT WHEN

HOW OFTEN

WHEN

HOW OFTEN
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WHEN

WHAT
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JOB(1)

ARGUMENTSARGUMENTS

PROGRAM SCHEDULE Job AttributesJob Attributes

EVENT  EVENT  

BasedBased

DATE/TIME DATE/TIME 

BasedBased



� Job is a combination of Program and Scheduling 
data

� Job can be Created by any of the following 
methods :

� Using Saved PROGRAM and Saved 
SCHEDULE

� Using Saved PROGRAM and by specifying 
Schedule directly

� Specifying the Task directly and using Saved 
SCHEDULE

� Specifying both Task as well as Schedule in-
line using DBMS_SCHEDULER

Creating JOB(2)













� You need the following Privileges

� CREATE JOB – To create the Job in your 
schema

� CREATE ANY JOB – To create job in any 
schema except SYS

� CREATE EXTERNAL JOB – To create job 
to execute program external to the database

Creating JOB(3)



Advanced Scheduler Components

JOB CLASS

RESOURCE
CONSUMER
GROUP

RESOURCE
PLAN

PROGRAM JOB SCHEDULE

WHATWHAT WHEN

HOW OFTEN

WHEN
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WHAT

WHEN

WHAT

WHEN



JOB CLASS [1]
� It categorize the Jobs that share common Resource usage 
requirements  and other Characteristics.

� Assign a set of attributes like Logging level to pass it to  
member Job(s)

� Set Service affinity for member jobs so as to decide which 
instance in RAC can run member jobs

� Sets Resource Allocation to member Job(s)

� Prioritize the Jobs [1-5] within a Job class. It is possible 
only if Resource manager is enabled. 

� A Job can be member of exactly one Job class

� Dropping a Job class assigned to some Job(s) will disable 
the Job and assign DEFAULT_JOB_CLASS

� A class always belongs to the SYS schema. 

� Creating a class requires the MANAGE SCHEDULER 
privilege.



PriorityService Log History
Resource 
Consumer 
Group

Logging Level

JOB CLASSJOB CLASS



Misc JobsMisc JobsMisc JobsMisc Jobs

Apps JobApps JobApps JobApps Job

Report2Report2Report2Report2Report2Report2Report2Report2

Report1Report1Report1Report1Report1Report1Report1Report1

Admin JobsAdmin JobsAdmin JobsAdmin Jobs

StatisticsStatisticsStatisticsStatisticsStatisticsStatisticsStatisticsStatistics

BackupBackupBackupBackupBackupBackupBackupBackup

2

1

3

1

5

Daytime_Res_PlanDaytime_Res_PlanDaytime_Res_PlanDaytime_Res_Plan
Apps_Jobs => 55Apps_Jobs => 55Apps_Jobs => 55Apps_Jobs => 55
DBA_Jobs  => 15DBA_Jobs  => 15DBA_Jobs  => 15DBA_Jobs  => 15
Misc_Jobs => 30Misc_Jobs => 30Misc_Jobs => 30Misc_Jobs => 30

JJJJJJJJ

OOOOOOOO

BBBBBBBB

CCCCCCCC

LLLLLLLL

AAAAAAAA

SSSSSSSS

SSSSSSSS

JOB CLASS [2]

Night_Res_PlanNight_Res_PlanNight_Res_PlanNight_Res_Plan
Apps_Jobs => 25Apps_Jobs => 25Apps_Jobs => 25Apps_Jobs => 25
DBA_Jobs  => 55DBA_Jobs  => 55DBA_Jobs  => 55DBA_Jobs  => 55
Misc_Jobs => 20Misc_Jobs => 20Misc_Jobs => 20Misc_Jobs => 20



INSTANCE INSTANCE INSTANCE INSTANCE 
1111

INSTANCE INSTANCE INSTANCE INSTANCE 
2222

INSTANCE INSTANCE INSTANCE INSTANCE 
3333

Service 1 Service 2 Service 1

Service 2

Service 1Service 1Service 1Service 1

Apps JobApps JobApps JobApps Job

ReportsReportsReportsReportsReportsReportsReportsReports

Service 2Service 2Service 2Service 2

Admin JobsAdmin JobsAdmin JobsAdmin Jobs

StatisticsStatisticsStatisticsStatisticsStatisticsStatisticsStatisticsStatistics BackupBackupBackupBackupBackupBackupBackupBackup

JOB and SERVICES





INSTANCE INSTANCE INSTANCE INSTANCE 
1111

INSTANCE INSTANCE INSTANCE INSTANCE 
2222

INSTANCE INSTANCE INSTANCE INSTANCE 
3333

Service 1 Service 2 Service 1

Service 2

Service 1Service 1Service 1Service 1

Apps JobApps JobApps JobApps Job

ReportsReportsReportsReportsReportsReportsReportsReports

Service 2Service 2Service 2Service 2

Admin JobsAdmin JobsAdmin JobsAdmin Jobs

StatisticsStatisticsStatisticsStatisticsStatisticsStatisticsStatisticsStatistics BackupBackupBackupBackupBackupBackupBackupBackup











Advanced Scheduler Components

JOB CLASS

RESOURCE
CONSUMER
GROUP

RESOURCE
PLAN

WINDOW

PROGRAM JOB SCHEDULE



Window [1]

� It can be used to Control process, when several jobs are 
scheduled in the same time period

� It is represented by an interval of time showing start and 
end e.g. 9pm to 11pm

� Created in SYS schema

� Need MANAGE SCHEDULER privilege to create it

� Only one window can be in effect any any given time.

� Specify Window in Scheduler section of CREATE JOB

� If Window is OPEN and you configure new JOB A to run 
in this window, then it will be executed next time window 
is OPEN



Jobs

JOB 1

JOB 2

JOB 3

JOB 4

Jobs

JOB 1

JOB 2

JOB 3

JOB 4

Consumer GroupConsumer GroupConsumer GroupConsumer Group

RCG_1=>Job 1,RCG_1=>Job 1,RCG_1=>Job 1,RCG_1=>Job 1,

Job 2Job 2Job 2Job 2

Df_CG=>Job 3,Df_CG=>Job 3,Df_CG=>Job 3,Df_CG=>Job 3,

Job 4Job 4Job 4Job 4

ResourceResourceResourceResource
PlanPlanPlanPlan

Apps_PlanApps_PlanApps_PlanApps_Plan
Admin_PlanAdmin_PlanAdmin_PlanAdmin_Plan

RCG_1 =>30%RCG_1 =>30%RCG_1 =>30%RCG_1 =>30%RCG_1 =>30%RCG_1 =>30%RCG_1 =>30%RCG_1 =>30%

Df_CG =>70%Df_CG =>70%Df_CG =>70%Df_CG =>70%Df_CG =>70%Df_CG =>70%Df_CG =>70%Df_CG =>70%

RCG_1 =>70%RCG_1 =>70%RCG_1 =>70%RCG_1 =>70%RCG_1 =>70%RCG_1 =>70%RCG_1 =>70%RCG_1 =>70%

Df_CG =>30%Df_CG =>30%Df_CG =>30%Df_CG =>30%Df_CG =>30%Df_CG =>30%Df_CG =>30%Df_CG =>30%

Day_Window ����8am – 5pm

Use APPS_PLAN

JOB 1 – Use 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% Resources

JOB 2 – Use 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% Resources

JOB 3 – Use 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% Resources

JOB 4– Use 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% Resources

Day_Window ����8am – 5pm

Use APPS_PLAN

JOB 1 –– Use 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% Resources

JOB 2 –– Use 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% Resources

JOB 3 –– Use 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% Resources

JOB 4–– Use 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% Resources

Night_Window ����5pm – 7am

Use ADMIN_PLAN

JOB 1 – Use 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% Resources

JOB 2 – Use 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% Resources

JOB 3 – Use 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% Resources

JOB 4– Use 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% Resources

Night_Window ����5pm – 7am

Use ADMIN_PLAN

JOB 1 –– Use 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% Resources

JOB 2 –– Use 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% ResourcesUse 70% Resources

JOB 3 –– Use 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% Resources

JOB 4–– Use 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% ResourcesUse 30% Resources

Window w.r.t Resource Plan



Misc JobsMisc JobsMisc JobsMisc Jobs

Apps JobApps JobApps JobApps Job

Report2Report2Report2Report2Report2Report2Report2Report2

Report1Report1Report1Report1Report1Report1Report1Report1

Admin JobsAdmin JobsAdmin JobsAdmin Jobs

StatisticsStatisticsStatisticsStatisticsStatisticsStatisticsStatisticsStatistics

BackupBackupBackupBackupBackupBackupBackupBackup

2

1

3

4

5

Window w.r.t Job Priority

� Priority are defined from 1-5 with 1 
as highest and 3 as default priority 

� BEGINBEGINBEGINBEGIN
DBMS_SCHEDULER.SET_ATTRIBUTE (DBMS_SCHEDULER.SET_ATTRIBUTE (DBMS_SCHEDULER.SET_ATTRIBUTE (DBMS_SCHEDULER.SET_ATTRIBUTE (
name => 'job3',name => 'job3',name => 'job3',name => 'job3',
attribute => 'job_priority',attribute => 'job_priority',attribute => 'job_priority',attribute => 'job_priority',
value => 2);value => 2);value => 2);value => 2);

END;END;END;END;

� Priority are based on Resource Plan. 
E.g. Apps Job has more priority 
during Daytime Window

� Within Job Class, Jobs get priority 
based on Priority Value. E.g Backup 
Job has more priority over Stats Job



Overlapping Window

W2_Window ����7am – 5pm

Use APPS_PLAN

W2_Window ����7am – 5pm

Use APPS_PLAN

W1 ����3 – 8am

Use RPT_PLAN

W1 ����3 – 8am

Use RPT_PLAN

W3_Window ����4pm – 3am

Use ADMIN_PLAN

W3_Window ����4pm – 3am

Use ADMIN_PLAN

9 am 3 pm 9 pm3am 3am

� Priority are defined on Window Level as HIGH or LOW

� If two Window Overlap, then the Window with HIGH 
Priority open First

� If two Overlapping Window has Same priority, then the 
window which is Active remains open













Advanced Scheduler Components

PROGRAM JOB SCHEDULE

JOB 
CLASS

RESOURCE
CONSUMER
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RESOURCE
PLAN

WINDOW

WINDOW

GROUPS



Window Groups

Night_WGNight_WGNight_WGNight_WG

Holiday_WindowHoliday_WindowHoliday_WindowHoliday_WindowHoliday_WindowHoliday_WindowHoliday_WindowHoliday_Window

W1_WindowW1_WindowW1_WindowW1_WindowW1_WindowW1_WindowW1_WindowW1_Window

Day_WGDay_WGDay_WGDay_WG

W3_WindowW3_WindowW3_WindowW3_WindowW3_WindowW3_WindowW3_WindowW3_Window

W2_WindowW2_WindowW2_WindowW2_WindowW2_WindowW2_WindowW2_WindowW2_Window



Window Groups

� A window group is a named collection of windows.

� Creating window groups requires the MANAGE 
SCHEDULER system privilege. 

� Window groups are created in the SYS schema.











Job Chain

J
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Load_Data_Event Rebuild_Indexes

Calculate_Stats

Create_ReportsEND

Send_Alert



Job Chain

� A chain is a collection of programs that are linked 
together for a combined objective. 

� Each Program within a chain of interdependent programs 
is referred to as a step. Execution of each step may or may 
not be dependent on Previous step.

� Each step can point to one of the following:

� A program

� Another chain (a nested chain)

� An event

� Multiple steps in the chain can invoke the same program 
or nested chain.



Creating Job Chains

1. Create a Chain Object

2. Define Steps in the Chain

3. Add Rules

4. Enable the Chain

5. Create the Job to refer the Chain

BEGINBEGINBEGINBEGIN
DBMS_SCHEDULER.CREATE_CHAIN (   DBMS_SCHEDULER.CREATE_CHAIN (   DBMS_SCHEDULER.CREATE_CHAIN (   DBMS_SCHEDULER.CREATE_CHAIN (   
chain_name          => chain_name          => chain_name          => chain_name          => ‘‘‘‘CHAIN_DEMOCHAIN_DEMOCHAIN_DEMOCHAIN_DEMO’’’’,   ,   ,   ,   
rule_set_name       => NULL,rule_set_name       => NULL,rule_set_name       => NULL,rule_set_name       => NULL,
evaluation_interval => NULL,   evaluation_interval => NULL,   evaluation_interval => NULL,   evaluation_interval => NULL,   
comments            => comments            => comments            => comments            => ‘‘‘‘This is DEMO ChainThis is DEMO ChainThis is DEMO ChainThis is DEMO Chain’’’’););););

END;END;END;END;



Creating Job Chains

1. Create a Chain Object

2. Define Steps in the Chain

3. Add Rules

4. Enable the Chain

5. Create the Job to refer the Chain

BEGINBEGINBEGINBEGIN
DBMS_SCHEDULER.DEFINE_CHAIN_EVENT_STEP (   DBMS_SCHEDULER.DEFINE_CHAIN_EVENT_STEP (   DBMS_SCHEDULER.DEFINE_CHAIN_EVENT_STEP (   DBMS_SCHEDULER.DEFINE_CHAIN_EVENT_STEP (   
chain_name           =>  chain_name           =>  chain_name           =>  chain_name           =>  ‘‘‘‘CHAIN_DEMOCHAIN_DEMOCHAIN_DEMOCHAIN_DEMO’’’’,   ,   ,   ,   
step_name            =>  LOAD_DATA_EVENT,   step_name            =>  LOAD_DATA_EVENT,   step_name            =>  LOAD_DATA_EVENT,   step_name            =>  LOAD_DATA_EVENT,   
event_schedule_name  =>  'my_event1event_schedule_name  =>  'my_event1event_schedule_name  =>  'my_event1event_schedule_name  =>  'my_event1’’’’); OR ); OR ); OR ); OR 

program_name  =>  'my_program1program_name  =>  'my_program1program_name  =>  'my_program1program_name  =>  'my_program1’’’’););););
END;END;END;END;



Creating Job Chains

1. Create a Chain Object

2. Define Steps in the Chain

3. Add Rules

4. Enable the Chain

5. Create the Job to refer the Chain

BEGINBEGINBEGINBEGIN
DBMS_SCHEDULER.DEFINE_CHAIN_RULE (   DBMS_SCHEDULER.DEFINE_CHAIN_RULE (   DBMS_SCHEDULER.DEFINE_CHAIN_RULE (   DBMS_SCHEDULER.DEFINE_CHAIN_RULE (   
chain_name          => chain_name          => chain_name          => chain_name          => ‘‘‘‘CHAIN_DEMOCHAIN_DEMOCHAIN_DEMOCHAIN_DEMO’’’’,   ,   ,   ,   
ConditionConditionConditionCondition =>=>=>=>’’’’TRUETRUETRUETRUE’’’’,,,,
ActionActionActionAction =>=>=>=>’’’’START LOAD_DATA_EVENTSTART LOAD_DATA_EVENTSTART LOAD_DATA_EVENTSTART LOAD_DATA_EVENT’’’’,,,,
Rule_nameRule_nameRule_nameRule_name =>=>=>=>’’’’CRULE_1CRULE_1CRULE_1CRULE_1’’’’,,,,
comments            => comments            => comments            => comments            => ‘‘‘‘This is First Step RuleThis is First Step RuleThis is First Step RuleThis is First Step Rule’’’’););););

END;END;END;END;

ConditionConditionConditionCondition =>=>=>=>’’’’Load_Data_event COMPLETEDLoad_Data_event COMPLETEDLoad_Data_event COMPLETEDLoad_Data_event COMPLETED””””,,,,
ActionActionActionAction =>=>=>=>’’’’START Rebuild_IndexesSTART Rebuild_IndexesSTART Rebuild_IndexesSTART Rebuild_Indexes’’’’,,,,
Rule_nameRule_nameRule_nameRule_name =>=>=>=>’’’’CRULE_2CRULE_2CRULE_2CRULE_2’’’’,,,,



Creating Job Chains
1. Create a Chain Object

2. Define Steps in the Chain

3. Add Rules

4. Enable the Chain

5. Create the Job to refer the ChainBEGINBEGINBEGINBEGIN
DBMS_SCHEDULER.ENABLE (   DBMS_SCHEDULER.ENABLE (   DBMS_SCHEDULER.ENABLE (   DBMS_SCHEDULER.ENABLE (   
chain_name          => chain_name          => chain_name          => chain_name          => ‘‘‘‘CHAIN_DEMOCHAIN_DEMOCHAIN_DEMOCHAIN_DEMO’’’’,   ,   ,   ,   

END;END;END;END;



Creating Job Chains
1. Create a Chain Object

2. Define Steps in the Chain

3. Add Rules

4. Enable the Chain

5. Create the Job to refer the Chain

BEGINBEGINBEGINBEGIN
DBMS_SCHEDULER.CREATE_JOB (   DBMS_SCHEDULER.CREATE_JOB (   DBMS_SCHEDULER.CREATE_JOB (   DBMS_SCHEDULER.CREATE_JOB (   
Job_name     => Job_name     => Job_name     => Job_name     => ‘‘‘‘Job_Chain_1Job_Chain_1Job_Chain_1Job_Chain_1’’’’,   ,   ,   ,   
Job_typeJob_typeJob_typeJob_type => => => => ‘‘‘‘CHAINCHAINCHAINCHAIN’’’’,,,,
Job_ActionJob_ActionJob_ActionJob_Action => => => => ’’’’CHAIN_DEMOCHAIN_DEMOCHAIN_DEMOCHAIN_DEMO’’’’,,,,
Repeat_interval=>Repeat_interval=>Repeat_interval=>Repeat_interval=>’’’’freq=hourlyfreq=hourlyfreq=hourlyfreq=hourly’’’’,,,,
EnabledEnabledEnabledEnabled=> => => => ’’’’TRUETRUETRUETRUE’’’’ ););););

END;END;END;END;





Jobs

JOB 1

JOB 2

JOB 3

JOB 4

Jobs

JOB 1

JOB 2

JOB 3

JOB 4

Jobs SlaveJobs Slave Jobs SlaveJobs Slave Jobs SlaveJobs Slave Jobs SlaveJobs Slave

Jobs CoordinatorJobs Coordinator

Submit JobSubmit Job

Scheduler Architecture



� Controls and spawns the job slaves

� Queries the job table and put them into memory cache 
on regular basis.

� Takes jobs from the memory cache and passes them 
to job slaves for execution

� Cleans up the job slave pool when slaves are no 
longer needed

� Goes to sleep when no jobs are scheduled

� Wakes up when a job needs executing or a new job is 
created

Job Coordinator



When a job is done, the job slaves:

� Update Job table with the status of  Job like 
COMPLETED

� Insert an entry into the job log table

� Update the run count

� Clean up and then look for new work (if none, they 
go to sleep)

Controlling Job slaves

� Use the default Oracle database control mechanisms

� Set the Scheduler attribute 
max_job_slave_processes to the desired 
value

Job Slaves



Data Dictionary Views



Scheduler Privileges- System Level

Contains all Admin privileges 

required by Scheduler

MANAGE MANAGE MANAGE MANAGE 
SCHEDULERSCHEDULERSCHEDULERSCHEDULER

Execute Jobs in Job classes of other 

Schemas

EXECUTE ANY EXECUTE ANY EXECUTE ANY EXECUTE ANY 
CLASSCLASSCLASSCLASS

Execute Program of other Schema in 

own program

EXECUTE ANY EXECUTE ANY EXECUTE ANY EXECUTE ANY 
PROGRAMPROGRAMPROGRAMPROGRAM

Create,Alter,Delete any 

Jobs,Schedules and Programs

CREATE ANY JOBCREATE ANY JOBCREATE ANY JOBCREATE ANY JOB

Create,Alter,Delete own 

Jobs,Schedules and Programs

CREATE JOBCREATE JOBCREATE JOBCREATE JOB

DescriptionDescriptionPrivilegePrivilege



Scheduler Privileges- New Role

CREATE EXTERNAL JOBCREATE EXTERNAL JOBCREATE EXTERNAL JOBCREATE EXTERNAL JOB

MANAGE SCHEDULERMANAGE SCHEDULERMANAGE SCHEDULERMANAGE SCHEDULER

EXECUTE ANY CLASSEXECUTE ANY CLASSEXECUTE ANY CLASSEXECUTE ANY CLASS

EXECUTE ANY PROGRAMEXECUTE ANY PROGRAMEXECUTE ANY PROGRAMEXECUTE ANY PROGRAM

CREATE ANY JOBCREATE ANY JOBCREATE ANY JOBCREATE ANY JOB

CREATE JOBCREATE JOBCREATE JOBCREATE JOB

SCHEDULER_ADMIN ROLESCHEDULER_ADMIN ROLE
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