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What We’ll Cover …
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• Preventative measures to help prevent database 

corruption

• Techniques to prepare your database for its close-up 

under the microscope

• Tricks to improve your development and testing

• Resolving some everyday emergencies

• Wrap-up

Copyright Central Park Data Systems, Inc.
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S.O.B.!  * 

• A sleeper program that parses XML data runs in QBATCH all day.

• Users are inadvertently ending the job.

• Once the job is ended no future XML documents are being parsed. 

*  Save our batch jobs!

Copyright Central Park Data Systems, Inc.
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S.O.B.!   (cont.) 

• We need a way to prevent option ‘4’ from being executed on batch 

job ‘SAXPARSER’.

• Better yet, if the job gets ended, it will RESTART 

AUTOMATICALLY!!! 

• Introducing the indestructible sleeper program!

Copyright Central Park Data Systems, Inc.
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Enter the PRESTART JOB! 

• No matter how many times this job is ended it will      

automatically restart itself.

� The job is defined as part of a subsystem.

� As long as the subsystem is active this job will also be active 

unless it is explicitly ended. 

Copyright Central Park Data Systems, Inc.
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The Prestart Job in Action 

• Watch the Job Number!

� When the job is ended using option 4 it will be automatically re-

submitted by the subsystem.

7
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How to Setup a Prestart Job

• Setup a basic job description.

• Make sure it contains all libraries required by the job.

Copyright Central Park Data Systems, Inc.
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How to Setup a Prestart Job (cont.)

• Adding the prestart job ensures the job will always be running,

as long as the subsystem itself is active. 

Copyright Central Park Data Systems, Inc.
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How to Setup a Prestart Job (cont.)

• Here is the prestart job once it is successfully created. 

Copyright Central Park Data Systems, Inc.
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Give Your Database Built-In Auditing!

• The system automatically maintains object level auditing

• You can use command DSPOBJD to retrieve information such as 

date created and last date used.

� In many cases this is not granular enough.

� Having record level auditing is an important component when 

trying to re-create an update process if it ends abnormally.

� Having *ISO date and time fields allows us to interrogate any 

file or group of files and write the appropriate fix program(s). 

Copyright Central Park Data Systems, Inc.
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Give Your Database Built-in Auditing (cont.)

• Provides the who, what  and when of “touching” records. 

Added 

To the

End of

The 

Record

Copyright Central Park Data Systems, Inc.
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Introducing the Trigger Program
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Program issues an

UPDATE to the 

database

Trigger program 

ITEMTRG is fired,

passes both record 

images and other 

DB information

Trigger program 

generates harmless 

program message 

and reads

program stack 

Determines trigger event,

populates  “change” fields

in buffer and returns 

Record is updated

in the database 

with changed fields

SENDPGMMSG

RECVPGMMSG

newfile.chgpgm = user…

CHGPGM = ADAM

IDTCHG = 2010.04.25

…

Copyright Central Park Data Systems, Inc.

Trigger Program ITEMTRG

14
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Adding a trigger to your database file

• Repeat this process for EVENT *INSERT

• AN EXCLUSIVE NO-READ LOCK IS REQUIRED

• Use command RMVPFTRG to remove any or *ALL triggers!

• Up to 300 triggers can be added to one file

15
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Tracking Changes to an Entire Database

• Journaling 101:

• With the ability to capture both BEFORE and AFTER images of 

each record along with program information, a JOURNAL is one of 

the most powerful tools in your programming arsenal. 

� You’ll need both images to compare so you can track changes.

• Consider the journal a big filing cabinet with multiple drawers. 

� Each “drawer” is called a journal receiver. 

� The receiver must be created before the actual journal.

� Each receiver can contain multiple files. 

• You’ll need an *EXCLRD lock to *start and *end

journaling a file.

• A journal can capture more than just database changes.

� Data areas and data queues too!

16
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Creating the receiver and the journal itself
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What the command looks like

What the command looks like

Copyright Central Park Data Systems, Inc.

Issuing the Start Journaling Command STRJRNPF

18
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We will perform three different database actions

19

DL

PT

UB/UP

Copyright Central Park Data Systems, Inc.

Displaying the journal using the DSPJRN command

20
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Displaying a “before” image, code UB

21
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The same record, displayed here with the “after” image

22
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*This spool file is displayed using RDP

CMPJRNIMG  FILE(DEVLIB/CUSTMAST)

Copyright Central Park Data Systems, Inc.
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CMPJRNIMG  FILE(DEVLIB/CUSTMAST)  OUTFMT(*HEX)

24
Copyright Central Park Data Systems, Inc.
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RANDOM WRKSPLF FUN FACT!!!

• New parameters were added at V5R4. 

• Prompt the command and use them!

25
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Learning from Hansel and Gretel

• First gather digital “bread crumbs” to prepare for your journey

• As you start your journey, begin leaving bread crumbs:

• For each step or process in the job stream, leave more bread 

crumbs:

• Don’t allow this job to run again if the data area is not at a certain 

value, in this case it must be blank.

26
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Building auto-recovery into the application

27

Subsequent updates become dependent on the success

of the previous steps:

Copyright Central Park Data Systems, Inc.

Using command SNDMSG as your breadcrumb trail

• When a message is sent using this command a message ID is not 

associated with it.

• The sender is the user profile.

• The recipient can be QSYSOPR, *ALLACT or *REQUESTOR

28
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Using command SNDPGMMSG as your breadcrumb trail

• This command can only be used in a CL program

• The recipient can be QSYSOPR, a program message queue, a 

specific user ID, *ALLACT or the history log *HSTLOG

• Helpful for sending information message from an interactive 

program, such as “Program xxxxxx submitted to batch.”

• You can specify the actual text or use the existing text from a 

message file.

• Very helpful when your message description has variables that 

can create specific informational text.

• When the message is prompted the actual message ID will display.

29
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How the system operator messages screen can be helpful

• When a batch job is being actively being monitored by a user 

sending a message to the system operator screen implies an 

urgency.

• Many shops have system monitoring software in place that will 

intercept these messages and perform a designated action.

• The SNDMSG command can request a user response and 

designate where the response will be delivered.

• There is a greater chance of a message being seen here to help 

prevent a backlog of jobs in the queues. 

• To see VERY SERIOUS error system messages in a concentrated 

form create message queue QSYS/QSYSMSG

� The system will automatically decide which serious message 

will be reported to this message queue

30
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Using message files to improve your breadcrumb trail

• Each process in this program identifies itself to the system.

• It uses a general purpose message sending subroutine

31
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The road to recovery 

• Create your message file first

• Add a generic message ID, similar to CPF9898, with a length to 

accommodate your longest message

32
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When the messages are sent to QSYSOPR

33
Copyright Central Park Data Systems, Inc.

When the messages are sent to the history log

• Use the message ID to extract the message from the log

• Specifying the exact error message you can easily filter which 

errors you are trying to resolve.

� Using a generic message ID ensures you retrieve every 

message 

34
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Using the DSPLY statement – no WORKSTN files

• Quickly create an interactive program to change runtime variables

• Ideal for testing new functions or sections of new code. 

• When this program runs the “Value of x” is displayed. 

• The program will wait for a response.

� The returned value will be stored in variable x.

• After 5 invalid attempts the program displays an error message.

35
Copyright Central Park Data Systems, Inc.

Coding the DSPLY statement – a closer look

• DSPLY  ‘message text’  ‘message queue’  response

• Message text and message queue can be literals, field names or 

message IDs from the message file.

� QSYSOPR can also be specified as message queue.

• At least message text or response must be coded.

� Both may be specified.

• If message queue is not specified, default values are:

� Interactive = *EXT (your display)

� Batch = QSYSOPR

36
Copyright Central Park Data Systems, Inc.
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The DSPLY statement in action:

• After typing 125 the value is redisplayed.   Next, 145 is keyed.

• Final request is displayed in QSYSOPR. 

37
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Built-in error handling

• On this screen 5 invalid values were keyed.

� Program was expecting numeric, received character.

� Program ends with DSPLY operation failed. 

38
Copyright Central Park Data Systems, Inc.
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Detailed information on why the error message was issued:

Copyright Central Park Data Systems, Inc.

Next tip: Changing CL command parameters at runtime

• The question marks invoke the runtime command prompter 

40

Global MONMSG

Prompt w/

parms, allows

F10
--------------

Prompt w/

values 

Prompt w/o

addl parms

Copyright Central Park Data Systems, Inc.
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How do the question marks work?

• Can only be used in an interactive environment

• The system will issue message CPD0037 if run in batch

• ? = Instructs the system to prompt the command with all 

parameters

• ?* = Protects the parameter, allows it to be prefilled

• ?? = Allows input to the parameter

• ?- = Suppresses the parameters from being displayed

41
Copyright Central Park Data Systems, Inc.

Automatic command prompting in action

• Since ?* was specified the SNDMSG MSG parameter is protected

• The ?? on the TOUSR parameter opens it for input 

• Not all parameters have been blocked so F10 is still available

42
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Prompting with pre-filled value:

• “Data area” is protected, “New value” can be overridden. 

43
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SNDMSG again- Note: No additional parameters (F10)  are available.

If F3 is pressed, execute error handler and display this message:If F3 is pressed, execute error handler and display this message:

Global MONMSG

Appears when F3

is pressed by user

“?-” has suppressed the additional parameters..

Copyright Central Park Data Systems, Inc.
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• “Some” programmer adds a numeric field to the end of the record

• An older program adds records to the file

• The new record(s) now have blanks in these new numeric fields

45

Resolving decimal data issues with level check *NO

Copyright Central Park Data Systems, Inc.
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We execute FIXCUS and examine the job log:

A decimal data error message (MCH1202) will appear for 

each record encountered with invalid packed data, which 

will automatically be repaired!

Copyright Central Park Data Systems, Inc.
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• This keyword will find and repair any declared numeric field that 

contains non-numeric data

• The value will ALWAYS be set to *zero

• It does not matter where the field resides on the record

• FIXNBR can also be specified on the CRTBNDRPG command

� H spec keyword will override compile command 

47

H Spec FIXNBR option

Copyright Central Park Data Systems, Inc.

• Every record format in a file has a unique format level identifier.

• The system assigned identifier is determined based on the 

following values:

� Length of the record format

� Record format name

� Number and order of fields defined

� The data types and size of the fields

� Field names and number of decimal positions

� Whether or not the fields allow null values

48

Record format identifier fun facts!

Copyright Central Park Data Systems, Inc.
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• Not every CHGPF will cause the format identifier to be changed.

• These DDS keywords can be added or deleted without any 

consequence of a runtime level check error occurring:

� COLHDG,  CHECK

� EDTCDE, EDTWRD

� REF, REFFLD

� CMD, VALUES

� RANGE, DFT

� TEXT, CCSID

� Key fields, access path keywords, select/omit fields too!

49

Still more record format identifier fun facts!

Copyright Central Park Data Systems, Inc.

Some Emergency File Lock Resolution Tricks

• Let’s say you need to CLEAR a file but another job has a lock.

50

1

2

3

4

Copyright Central Park Data Systems, Inc.
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Object Lock Emergency!!!

• Made changes to display file CUSINQFM and need to install NOW!

51
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• The display file is already in use, cannot replace it

52

How do you get around this situation?

Copyright Central Park Data Systems, Inc.
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Don’t go through the “wall” just go around it!

53

Put the newer version (display file and recompiled program)

higher up in everyone’s library list!

Copyright Central Park Data Systems, Inc.

Locked display file problem solved

• Having library ‘TEMP’ as a permanent part of each user’s       

library list allows for these emergency situations.

• Make sure you clear out this library after you create the new 

objects in the real production library.

� Issue a CLRLIB every night as a scheduled job.

54
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When each user signs on, library TEMP is automatically added to their job:

Copyright Central Park Data Systems, Inc.

• Never have a display file lock again

• Every use has their own copy of the display file in QTEMP

56

Plan “B” to install production changes during the day

Copyright Central Park Data Systems, Inc.
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• Simply replace your “base” display file

• Every time a user signs on they’ll have the latest version

57

The QTEMP solution in action

Copyright Central Park Data Systems, Inc.
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Sunday 9:30AM REST Web Services for Everyday RPG Consumption

Using REST to extend your applications beyond your four walls

Sunday 12:30PM Raising the Bar: A Jumpstart to Using SOAP Web Services in RPG

A step-by-step discussion on implementing IBM’s WSDL2RPG

Monday 11:000AM From STRPDM to RDP

An introduction to RDP and source code editing

Monday 2:00PM From STRPDM to RDP – The Journey Continues

Exploring advanced features in RDP and making it your own

Monday 3:30PM From STRSDA and STRRLU to RDP

A step by step demonstration on using the RDP visual designer

Tuesday 9:30 AM From STRDBG to the RDP Debugger

A walk through on using the debugging perspective

Wednesday 9:30AM Introduction to  Processing XML in RPG

A beginner’s guide to processing XML in RPG

Wednesday 2:00PM There’s Gold in Them Thar Hills!

Making the most of an RPG formatted dump

Wednesday 5:00PM Program Application Recovery and Other Tricks

Proven techniques to keep your cool before and after an IT crisis

Sessions by Charles Guarino


