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DBMS_ JOB: Overview
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—7Facility provided by Oracle to
start procedure from within
database at specified times

—7Uses sSNpP processes
= Wakes up at specified times

—Created by dbmsjob.sql

—~The job queue can be exported
and imported
= If job (id) matches existing job (id) in
target database the import will fail
/—Failed job information is put into
the alert.log file

/—0Oracle retries job execution 16
times, then marks it as broken
= doubling the interval between each try
A=1 min, 2 min, 4 min, 8 min, n min
/—~Killing a job is not straight

forward

= A running job cannot be removed from
the queue



DBMS_PIPE: Overview &
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—7Allows one session to
communicate to another session
within the same Oracle instance

—7A commit in one of the sessions
communicating via the pipe does
not affect the transaction in the
other session

—Created by dbmspipe.sq|l

— All Information in pipes is lost
when instance is shutdown

—7ORAY$ prefix is reserved

/—/Pipes by default are pubic and
stay active until there are no
more messages



¥ DBMS_PIPE: Overview
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—Public Pipes

= Implicitly created at first time referenced

= persists until last message is
retrieved

= Explicitly created with
dbms_pipe.create_ pipe

r=persists until removed with
dbms_pipe.remove_pipe

—>=vT7.2 allows creation of private
pipes
= May be used by

r-sessions connected as under the
same account as the one creating
the pipe

"=INTERNAL - SYSDBA

<stored subprograms executing in
same userid privilege domain as
pipe creator

= Persists until explicitly removed or the
instance is shutdown
—~70nly one pipe can be created
per pipename (public and private)



DBMS_JOB With DBMS_PIPE
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r—~7Using the two together allows
you to control OS program runs
as well as DB procedure runs

—Allows completion message to
be sent from an OS program to a
DB procedure so that the DB
procedure waits for the OS
program to finish before moving
to next line of code.

—~7Allows Job and Error log tables
to be updated - with commits -
without affecting the commits in
the executing procedure.



Project Reasons For Using
This Configuration
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—~7Need to coordinate PL/SQL
operations with OS program
operations

/—7All job requests go through
database for maintenance
purposes and versioning

—~7Management of job flow

—Easy movement of batch runs to
other environments

= OS environments
= Dev to Prod

—~7Job Log In Database

/—7Reorganization/change of jobs
w/o going through the SAs

/—Coordination of F.E. call to jobs
with nightly call to jobs

—Simplify Operation's tasks

—7Allows multiple reentry points in
case of error



Form Used By Operations Personnel
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Checked by

Date:

Success

Fail

Nightly Log Checklist

NIGHTLY.EXPORT,END,SUCCESS

LOAD CONTROL.RUNEXPORT,END,SUCCESS
PULL.LOGFILES,END,SUCCESS**
PULL.PROCESSCUSIPS,END,SUCCESS
PULL.PROCESSFILES,END,SUCCESS
PULL,END,SUCCESS

LOAD CONTROL.PULL,END,SUCCESS
PKG.LOADNIGHTLY,END,SUCCESS

PKG.LOAD TO TERM,END,SUCCESS
LOAD_CONTROL.LOAD,END,SUCCESS
LOAD_CONTROL.PULLANDLOAD,END,SUCCESS
PRICEPULL,END,SUCCESS**

LOAD CONTROL.PULLPRICE,END,SUCCESS
PRICEPKG.LOADPRICEHISTORY,END,SUCCESS
PRICEPKG.LOADPRICETABLE,END,SUCCESS
PRICEPKG.CALCULATECHANGE,END,SUCCESS

LOAD CONTROL.LOADPRICE,END,SUCCESS
LOAD_CONTROL.PULLANDLOADPRICE,END,SUCCESS
LOAD CONTROL.PULLANDLOADALL,END,SUCCESS
LOAD_CONTROL.JOBQUEUEPULLANDLOAD,END,SUCCESS

** If these messages are missing call SOURCE1

Tape#
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Control Center ¥
HEERRRR

Forms 4.5 [Runform]
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State
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HERERRRC
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Forms 4.5 [Runform]
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Block Field Record Query Window Help
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|v|A

Job  Message
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I Demo Message

| 103 [CASHFLO|ABCDEFG [31-JAN-96[0 [04-FEB-96 [101
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¥ Control Center
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|=| Jobs in the same job set as the current job...
Find 10%
ob [Qu  Parent  Mazter  Job |d  FProcedure Mame Proc  State State [ ate
9 PULLAWDLOADALL BUMNKIMG 1-JAM-96
1022 1041 104 14 E=FORT 05  DOME A1-JAM-96
1023 1041 1041 13 PULLAMDLOADSOURCE1ALL DB RUMMING 31-JAN-96
1024 1023 104 4 PULLAMDLOADSOURCEIPRICES DB DOME A1-JAM-96
1025 1024 1041 5 PULLSOURCE1PRICES OB DOME 31-JAN-96
1026 1025 10241 1 PROJECTH 05  DOME H-JAMN-96
1027 1024 1041 E LOADPRICES OB DOME 31-JAN-96
1023 1023 10241 11 PULLAMDLOADSOURCE1CASHFLOWS DB RUMHING H-JAMN-96
1029 1028 1041 10 PULLSOURCE]CASHFLOWS DB RUMMING 3-JAN-95
1030 1029 10241 2 PROJECTRZ 05  RUMHING H-JAMN-96
&
+- +|




Basics Of This Configuration &
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—~7Job Queue (snp processes)
enabled in Oracle instance

/—~7Two programs running in OS -
connect to the database
= Message Handler

r=Handles events that need commits
to the database without interfering
with the current transaction

= Job Manager

= Maintains its own list of jobs to be
run. It checks the database to get an
okay to run the job, then kicks the
job off in the OS

= Both communicating to the database via
database pipes



¥ Basics Of This Configuration
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/—~Tables supporting Job Control
= Message_log
~-Keeps Operations Messages

< Trigger to change job_queue.state
and job_queue.condition based on
START and END Messages

= Job_Queue

- Keeps information about job status

=Job States

* Requested, Queued, Checked, Okayed,
Running, Done, Removed

= Job
- Keeps information about registered
jobs
—70perating system user account
matching an OPS$... Oracle
account
= Avoids need for hardcoded passwords



Overview Of The Job Environment
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Overview Of OS Queue Program
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DBMS_JOB ¥
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—~7PROCEDURE dbms_job.submit

Argument Name Type In/Out Default?
JOB BINARY INTEGER OUT
WHAT VARCHARZ2 IN
NEXT DATE DATE IN DEFAULT
INTERVAL VARCHAR2 IN DEFAULT
NO_PARSE BOOLEAN IN DEFAULT
= N.B.
= Example:
declare
X number;
begin

dbms job.submit (x,
'DoYourThing (' 'Literal'',5);"',
(trunc (sysdate) + 1) + 2/24,

' (trunc(sysdate) + 1) + 2/24');

commit;
end;
—~7PROCEDURE dbms_job.remove
Argument Name Type In/Out Default?

JOB BINARY INTEGER IN



¥ DBMS JOB ¥
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—~7PROCEDURE dbms_job.run

Argument Name Type In/Out Default?
JOB BINARY INTEGER IN
—~7PROCEDURE dbms_job.broken
Argument Name Type In/Out Default?
JOB BINARY INTEGER IN
BROKEN BOOLEAN IN
NEXT DATE DATE IN DEFAULT
= Example 1
begin
dbms job.broken (43, true, null);
end;

= Example 2
begin
dbms job.broken (43, false,
sysdate) ;
end;



¥ DBMS JOB ¥
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PROCEDURE dbms_job.change

Argument Name Type In/Out Default?
JOB BINARY INTEGER IN
WHAT VARCHAR2 IN
NEXT DATE DATE IN
INTERVAL VARCHAR2 IN
= Example
begin

dbms job.change (43,
'DoMyThing; ' ,null, null);
commit;

end;



¥ DBMS JOB ¥
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7PROCEDURE dbms_job.what

Argument Name Type In/Out Default?
JOB BINARY INTEGER IN
WHAT VARCHAR2 IN

~7PROCEDURE dbms_job.next_date

Argument Name Type In/Out Default?
JOB BINARY INTEGER IN
NEXT DATE DATE IN

/~7PROCEDURE dbms_job.interval

Argument Name Type In/Out Default?

JOB BINARY INTEGER IN
INTERVAL VARCHARZ2 IN



Sample Check Against USER JOBS
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set array 4

set echo off

column what format alb wrap

column job format 999

column now format all wrap

select job, ldate(sysdate) NOW, what,
this date, this sec,
next date,next sec,broken

from user Jjobs
/

set echo on

JOB NOW WHAT THIS DATE THIS SEC NEXT DATE NEXT SEC

64 06-FEB-1996 DoMyThing; 07-FEB-96 02:00:00
N

22:11:51



USER JOBS &
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Name Null? Type

JOB NOT NULL NUMBER

Identifier of job. Neither import/export nor
repeated executions change 1it.

LOG USER NOT NULL VARCHARZ2 (30)
USER who was logged in when the job was
submitted

PRIV USER NOT NULL VARCHARZ2 (30)
USER whose default privileges apply to this
Jjob

SCHEMA USER NOT NULL VARCHARZ2 (30)
Default schema that will parse the job

LAST DATE DATE
Date that this job last successfully executed

LAST SEC VARCHARZ (8)

THIS DATE DATE

Date that this job started executing (usually
null 1f not executing)

THIS SEC VARCHARZ (8)

Same as LAST DATE. This 1s when the last
successful execution started.



¥ USER JOBS
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NEXT DATE NOT NULL DATE
Date that this job will next be executed
NEXT SEC VARCHAR?Z2 (8)

Same as NEXT DATE. The job becomes due for
execution at this time.

TOTAL TIME NUMBER

Total wallclock time spent by the system on
this job, 1n seconds

BROKEN VARCHARZ (1)
If Y, no attempt 1s being made to run this
Job.

INTERVAL NOT NULL VARCHARZ (200)

A date function, evaluated at the start of
execution, becomes next NEXT DATE

FAILURES NUMBER

How many times has this job started and
failed since its last success?

WHAT
VARCHARZ (2000)

Body of the anonymous PL/SQL block that this
Job executes



Job Queue Locks
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/—7A job can be run by only one
user at a time

—~7When the job runs it is issued a
JQ lock
select sid, type, idl, id2
from v$lock
where type = 'JQ';

SID TY ID1 ID2

10 JQ 0 3

/—7Reading the Above Query

= SID: Session holding the lock

= TY: Lock is of type Job Queue

= |D1: Will always be 0 for JQ locks
= ID2: Job ID (user_jobs.job)



init.ora parameters
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—~7JOB_QUEUE_PROCESSES
= Sets the number of snp processes
= Range 0..10
= Default 0

= Oracle Tech. Support Recommends between 2
and 5

—~7JOB_QUEUE_INTERVAL
= Sets the interval between wake-ups in seconds
= Range 1..3600
= Default 60

~~JOB_QUEUE_KEEP_CONNECTIONS

= Specifies whether whether or not to close
remote database connections established during
job run

= Hails back to
SNAPSHOT_REFRESH_PROCESSES

= TRUE=keep connections open

= FALSE=close connections after all jobs have
been executed

= Range FALSE, TRUE
= Default FALSE



JOB QUEUE Vs. SNAPSHOT
Parameters
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—7Test environment
= SunOS 4.1.3
= QOracle 7.1.6

—~7JOB_QUEUE_PROCESSES
took precedence over
SNAPSHOT_REFRESH PROCESSES



V$DB PIPES
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—7Use this view to see a list of
existing pipes

/—Available starting with Oracle

version 7.2
—7SQL> desc v$db_pipes
Name Null? Type
OWNERID NUMBER
NAME VARCHAR2 (1000)
TYPE VARCHAR2 (7)
SIZE NUMBER

= OWNERID is null if pipe is PUBLIC,
otherwise matches user_id in dba_users

= NAME contains the name of the pipe.
Pipe names are converted to upper case
when they are stored in the data
dictionary and are case insensitive when
referencing them in the DBMS_PIPE
procedure.

= TYPE is either PRIVATE or PUBLIC
= SIZE ...



DBMS_PIPE: Basic Flow
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Session 1 Session 2
A
1(P): dbms_pipe.pack 4(P): dbms_pipe.unpack
\

Session 1's Session 2's

Local Buffer Local Buffer
2(F): dbms_pipe.send 3(F): dbms_pipe.receive

SGA




DBMS_ PIPE
(Sending A Message)
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—~7PROCEDURE dbms_pipe.pack_message

Argument Name Type In/Out Default?
ITEM VARCHAR2 IN

NUMBER

DATE

~7FUNCTION dbms_pipe.send_message
RETURNS NUMBER(38)
= 0 =success
= 1 =timed out
= 3 = interrupted

Argument Name Type In/Out Default?
PIPENAME VARCHAR2 IN

TIMEOUT NUMBER (38) IN DEFAULT
MAXPIPESIZE NUMBER (38) IN DEFAULT

(default = 8192 bytes)

/—70nly one pipe may exist per pipe name
(whether pipe is public or private)



DBMS_ PIPE
(Receiving A Message)
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—~7FUNCTION dbms_pipe.receive_message
RETURNS NUMBER(38)
= 0 =success
= 1 =timed out
= 2 = pipe record too big for pipe buffer
= 3 = interrupted

Argument Name Type In/Out Default?
PIPENAME VARCHAR2 IN

TIMEOUT NUMBER (38) IN DEFAULT
—~7PROCEDURE

dbms_pipe.unpack _message
Argument Name Type In/Out Default?
ITEM VARCHARZ2 ouT
NUMBER

DATE



DBMS PIPE
(Management)
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—~7FUNCTION dbms_pipe.create_pipe
RETURN NUMBER(38)

Argument Name Type In/Out Default?
PIPENAME VARCHAR2 IN
MAXPIPESIZE NUMBER (38) IN DEFAULT
PRIVATE BOOLEAN IN DEFAULT
—~7PROCEDURE dbms_pipe.purge
Argument Name Type In/Out Default?
PIPENAME VARCHAR2 IN

—~7FUNCTION dbms pipe.next_item_type
RETURNS NUMBER(38)
= 0 = pipe empty
"= 6 = number
= 9 =varchar2
= 12 = date

—~7FUNCTION dbms pipe.remove_pipe
RETURNS NUMBEF?(§8)

Argument Name Type In/Out Default?



Experiment From Proceedings
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+ Dracle SQLFlus HEE
File Edit Search Options Help

SQL*Plus: Release 3.2.2.8.5 - Production on Fri Hou 81 23:12:56 1994 :j

Copyright {c) Oracle Corporation 1979, 1994. All rights reserved.

Connected to:

Personal Oracle? Release 7.2.2.3.1 - Production
With the distributed and replication options
PL/SQL Release 2.2.2.3.1 - Production

SQL>show user
user is "OPS$MYSCHEMA™
sqL>

+ Dracle SOL*Plus
File Edit Seach Options Help

SQL*Plus: Release 3.2.2.8.5 - Production on Fri Hou @1 23:12:58 1996 :1

Copyright {c) Oracle Corporation 1979, 1994. All rights reserved.

Connected to:

Personal Oracle? Release 7.2.2.3.1 - Production
With the distributed and replication options
PL/SQL Release 2.2.2.3.1 - Production

SQL>show user
user is "OPS$HMYSCHEMA"
sqL>




GenUtil.GetPipeMessage ¥
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function GetPipeMessage
(InPipeName varchar?2,
WaitTime number
default dbms pipe.maxwait)
return varchar?
1s
PipeReturnVal number;
LocalMessage varchar2(1000);
begin
if WaitTime is null
then
PipeReturnval :=
dbms pipe.receilve message (InPipeName) ;
else
-—- walit for a message for a period of
-— WaitTIme in seconds
PipeReturnval :=
dbms pipe.receilve message (InPipeName,
WaitTime) ;

end 1f;



¥ GenUtil.GetPipeMessage
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1f PipeReturnVal = 0
then
-— message was received successfully
dbms pipe.unpack message (LocalMessage) ;

return LocalMessage;

else

—-— return value of 1 = timed out

—-—- return value of 2 = record 1in pipe 1S

-- too big for the local buffer

—-— return value of 3 = receipt of
message

—— was 1interrupted

return 'ERR']| |PipeReturnVal;

end 1f;

end GetPipeMessage;



GenUtil.SendPipeMessage
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function SendPipeMessage
(InPipeName varchar?2,
InMessage varchar?2)
return varchar?
1s
PipeReturnVal number;
begin
dbms pipe.pack message (InMessage) ;
PipeReturnVal :=
dbms pipe.send message (InPipeName) ;
return to char (PipeReturnVal) ;

end SendPipeMessage;



Message Handler (Running In OS)
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EXEC SQL INCLUDE SQLCA;
EXEC SQL BEGIN DECLARE SECTION;

varchar TempMessage[1501];
long returnval;

EXEC SQL END DECLARE SECTION;
volid main (argc,argv)

int argc;

char **argv;

{

/*

int done=FALSE;

char msg2[15017];

char *x;

/*if (OpIDDBConnect (argv[1l]))*/

if (DBConnect ("username", "password") )

while (!done)
{
memset (TempMessage.arr, "\0',1500) ;
TempMessage.len=0;
returnval=0;
exec sgl execute

begin
:TempMessage :=
GenUtil.GetPipeMessage (
'PROJECTMESSAGEFROM"') ;
:returnval :=
JobControl.PROJECTMessageLogic (
: TempMessage) ;
end;
end-exec;
f (SQLCODE==0)
NULLTERM (TempMessage) ;
if (returnval==0 || returnval==(-3));
else if (returnval==(-1)) /*normal message*/
LogFileMethodWrite (
(char *)TempMessage arr, PROJECTLOGFILE) ;
else if (returnval==(-2))
LogFileMethodWrite (
(char

*) TempMessage.arr, PROJECTLOGFILE) ;

done=TRUE;

This slide
* / © December, 1995 Chris Mckeon




Message Handler Logic
(In Package) ¥
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function PROJECTMessagelogic

(InMessage varchar?2)

return number

is

dummy wvarchar2 (100) ;

begin

—— return of 0 means no further action

required from calling program

return

value of -1 means write

InMessage to a file

return
return
test

return

value of -2 means abort
value of -3 means a pipe
was successful

value of -4 means that a

critical error has occurred during

the event should write the

message to the flat file with

an ERROR: indicator prefix.



i Message Handler Logic ¥
 siideNo: 37 | | | 1 [ | [0l

1f upper (InMessage) = 'ABORT'
then
-—- the event is a request to stop
—-— this program
return -2;
elsif upper (InMessage) ='ISPROJECTMESSAGEALIVE'
then
—-— the event 1s a request for confirmation
-— that this program i1s running
dummy := Genutil.SendPipeMessage (
'PROJECTMESSAGETESTTO',
'"PROJECTMESSAGEIsAlive') ;
return -3;

else



i Message Handler Logic ¥
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1f GenUtil.FindCommaElement (InMessage,1l) = 'LM'
then
—-—- The event 1s a request to insert a
—— message. It requires a completed
—— response to the PROJECTMESSAGETO pipe.
elsif GenUtil.FindCommaElement (InMessage,l) =
'DM"
then
-— the event 1s a request to insert a data
- - oriented error/message

PROJECTUt1l.LogDataMessage (substrInMessage, 4))
return 0;
elsif GenUtil.FindCommaElement (InMessage,l) =
'JU
then
—-— the event i1s a Job Queue Update
UpdateQueueMessage (substr (InMessage, 4)) ;
dummy :=
GenUtil.SendPipeMessage (
'UpdateQueueMessageTo', '"COMPLETED") ;
return 0;
end 1if;
end 1if;



£ Message Handler Logic
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exception
when others
then
—-— something 1n the event has failed
return -4;
end PROJECTMessagelogic;



Abort Procedures
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procedure AbortMain
1s
dummy varchar2 (100);
begin
dummy :=
GenUtil.SendPipeMessage (
'JobQueueFrom', '=-2");
end AbortMain;
Procedure AbortMessage
is
dummy wvarchar2 (100);
begin
dummy :=
GenUtil.SendPipeMessage (
'MessageFrom', "Abort');

end AbortMessage;



Sample From A Nightly Batch Run &
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procedure PullAndLoadAll
(IndJQID number default 0)
is

PipeReturnVal varchar2 (100);

JQID number;

CleandQID number;

ExportJQID number;

NightlyExportFailed exception;

begin

JQID :=
JobControl.RequestJob (IndQID,
'"PULLANDLOADALL','Y");

PROJECTUt11l.SendLogMessage (
'"PULLANDLOADALL, " | |
'START, NEUTRAL,NA, '| | JQID) ;

PROJECTUt11l.SendLogMessage (
'"PULLANDLOADALL, " | |
'MESSAGE, NEUTRAL, 'Calling Nightly']||
' Export (EXPORT),'||JQID);

ExportdQID :=
JobControl.RequestAndQueuedob (JQID,
'"EXPORT") ;



£ Sample From A Nightly Batch Run
"4
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-—- Wait for the Export To Be Completed
PipeReturnval :=

GenUtil.GetPipeMessage (
JobControl.GetPipeNameTo (ExportJQID)) ;
—— Check To Make Sure That The Export
—— Was Successful
1f JobControl.JobWasSuccess (ExportJQID)
then
PROJECTUt1l.SendLogMessage (
'PULLANDLOADALL, MESSAGE, NEUTRAL, " | |
'Calling PullAndLoadSourcelALL,'||JQID);
PullAndLoadSourcelALL (JQID) ;
PROJECTUt11l.SendLogMessage (
'PULLANDLOADALL, END, SUCCESS, ' | |
"NA, " | [JQID);
else
ralse NightlyExportFailed;
end 1f;



¥ Sample From A Nightly Batch Run
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exception
when NightlyExportFailed
then
PROJECTUt11l.SendLogMessage (
' PULLANDLOADALL, END, FAIL, ' |
'Nightly Export (EXPORT) '|
' Found To Have Failed.'||'
when others
then
PROJECTUt1l.SendLogMessage (
'PULLANDLOADALL, END, FAIL, " | |
GenUtil.WashOraError (sglerrm) | |
", "1 1JQID);
end PullAndLoadAll;

|
|
, | [JQID) ;



Sample Job Submission
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—~7Procedure name
= handle_message

—First execution time:
= Tomorrow morning at 2 A.M.

—~7Subsequent execution times
= 2 A.M. on the day following the most recent execution

spool execjob.log
set serverout on
set echo on
set feed on
declare

X number;
begin

dbms job.submit (x, 'Handle message;',

(trunc (sysdate) + 1) + 2/24,
'(trunc(sysdate) + 1) + 2/24");
dbms output.put line('The Job Queue']| |
' Number is: '||[|x);

commit;
end;
/
spool off



Notes And Hints ¥
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/—0Oracle Bugs
= Bug # 267941
=in AIX
s=Fixed in V7.2

== An job queue error gets written the
alert.log MANY times

=patch available
= Bug # 287705
=In AIX (maybe in SunOS?)

= Pipe corruption (invalidation) occurs
when compiling code that may make
a call to the pipe, and a receiving
session is waiting on the pipe

r-take done all waiting sessions
before recompiling PL/SQL
—7Pipes are faster than commits

= Make sure all commits are done before
sending 'COMPLETED' message to
waiting program



¥ Notes And Hints
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—/Privileges (i.e. create sequence)

= all system type privileges should be
granted directly to user named in
user_jobs.priv_user
—~7When working in an

environment where a procedure

may be run more than once at a

time, name your pipes

dynamically with a sequence

number.



Procedures You'll Need To Create
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/—7Abort programs waiting on pipes
—~Job done check

r—~7Job running check

—~View the queue stack

—~7Empty the queue Stack

—~7Purge job and log tables

—~Job success check

—Job part of batch run (not to be
interrupted) check



Interval Examples
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/—trunc(sysdate) + (15/24)
= every day at 15:00 hrs (3:00 p.m.)

r7sysdate + 7

= once a week at the exact same time as now

—7sysdate + (1/1440)

= once every minute

r7sysdate + 2

= every other day at the same time as now

—7next_day(trunc(sysdate), ‘Monday') +
15/24
= each Monday at 15:00 hrs

—7next_day(add_months(trunc(sysdate,
'‘Q"), 1), 'Friday')
= the first Friday of each quarter



Neat Things You Can Do
 siideNo:49 | | 1 | | ||[ofl

—7Allow trigger failure messages
to be stored in a table (using
DBMS_JOB and DBMS_PIPE)

7—Create Instant Karma sessions

» Kick off an independent session (using
DBMS_JOB)

= kick off an asynchronous job

—Create an automated script to
perform Hot Backups (using
DBMS_ JOB, DBMS_SAQL,
DBMS_PIPE and an OS program
connected to the database)

/—~Run batch reports at user
specified time (using DBMS_JOB,
DBMS PIPE and OS program
connected to the database)
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