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What We’ll Cover ...

- 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
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S.0B.! *

- 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!
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S.0.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!

CPU %: .3 Elapsed time: 00:00: 24 Active jobs: 263

Type options, press Enter.
2=Changej3=Ho1 dj4=End

B=Work with spooled files 13=Disconnect ...

QBATCH QsYs SES .0 DEQW
ﬁ SAXPARSER CHARLIE BCH .0 PGM-SAXPARSECL  EOFW

5=Work with| 6=Release 7=Display message

=
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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.

CPU %: 3.4 Elapsed time: 00:00: 01 Active jobs: 264

Type options, press Enter.
2=Change-3=Hold-4=End
B=Work with spooled files 13=Disconnect ...

Subsysten/ Job
QBATCH QsyYs SBS .0 DEQW
SAXPARSER QUSER PJ .0 EQFW

5=Work with 6=Release 7=Display message|

Copyright Central Park Data Systems, Inc.

4/28/2012



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 subs¥stem.

Job: SAXPARSER User: QUSER Number:

System: CPDS2
940356

End Job (ENDJOB)

Type choices, press Enter.

How toend . . . . . . . . . . . *immed

Job name . . . . . . . . . . . 2> EEEGGEEISE Name, x
User . . . . . . . . . . . . 0D QUSER Name
Number . . . . . . . . . . . > 940356 000000-999999

*CNTRLD, xIMMED
30 Secnnds

Subsystem/Job

cou et

DEQUW
EOFUW

QBATCH QsYs SBS
SAXPARSER QUSER PJ . CI
Work with Job|
Job: SAXPARSER User: QUSER Number:
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Syctem: CPDS2
940360 7

How to Setup a Prestart Job

- Setup a basic job description.

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

Display Job Description]

Job description: XMLJOBD Library: XMLLIB

Initial library list:

[ ] [ ] System: CPDS2
Job description: XMLJOBD Library: XMLLIB
User profile . *RQD
CL syntax check * NOCHK
Hold on job queue *NO
End severity . 30
Job date . . *SYSVAL
Job switches . 00000000
Inquiry message replg *RQD
Job priority (on ]ob queue) 5
Job queue QBATCH

Library . QGPL
OQutput pr1cr1tu [an output queue] 5
Printer device . f . * USRPRF
OQutput gueue . * USRPRF

Library

System: CPDS2

T
number number
10 QGPL
20 QTEMP
30 XMLLIB

Sequence]
number]

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.

Add Prestart Job Entry (ADDPJE)

Type choices, press Enter.

Subsystem description > Name
Library xLIBL Name, =LIBL, *CURLIB
Program PSAXPARSECL Name
Library > XMLLIB Name, *LIBL, *CURLIB
User profile QUSER Name
Start jobs . Lo *YES *YES, xNO
Initial number of jobs . > 1 1-9999
Threshold o > 1 1-9999
Additional number of jobs >0 0-999
Maximum number of jobs . > 1 1-9999, xNOMAX

Additional Parameters

Job name . . > SAXPARSER Name, x*PGM
Job description o > XMLJOBD Name, *USRPRF, xS5SBSD
Library . . . . . . . . . . . > XMLLIB Name, =*LIBL, *CURLIB

Copyright Central Park Data Systems, Inc.
How to Setup a Prestart Job (cont.)
. . s
- Here is the prestart job once it is successfully created.
Selection or command
===> wrksbsd gbatch
[ ] System: CcPDS2
Subsystem description QBATCH Library: aqsvs
Status ACTIVE
ct
1. Operational attributes
2. Pool definitions
3. Autostart job entries
4. Work station name entries
5. Work station type entries
6. Job queue entries
7. Routing entries
8. Communications entries
. Remote location name entries
10. Prestart job entries
Display Prestart Job Entry Detail
System: cCPDS2
Subsystem description: QBATCH Status: ACTIVE
Program Ce e e e e e Coe e e Coe e et SAXPARSECL
Library . .« « .« . . e e e e e XMLLIB
User profile . . . . . . . . . « « « « « . . . .o QUSER
e SAXPARSER
Job description [ T T | XMLJOBD
Library . . « .« .« o« . e e e e XMLLIB
Start jobs . . . . . . . . . . . .00 *YES
Initial number of jobs . . . . . . . . . . . . . 1

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.
. . . agn
Give Your Database Built-in Auditing (cont.)
H “t h H ” d
- Provides the who, what and when of “touching” records.
B IDTCRT L COLHDG('Date Created')
-3 DET('0001-01-01")
.Y ITMCRT T COLHDG ('Time Created') Added
n CRTPGM 10 COLHDG ('Created By Program') TO the
kS CRTUSR 10 COLHDG ('Created By User'")
L IDTCHG L COLHDG ('Date Changed') d Of
B DET ('0001-01-01")
by ITMCHG T COLHDG('Time Created') The
by CHGEGM 10 COLHDG( 'Changed By Program')
A CHGUSR 10 COLHDG ('Changed By User') Record
= Data Table i
(CPDS:DEVLIB/ITEMMAST(TEMMAST)
¥ ITEMNO ITEMDS1 ITDSL KCTDS.. IVTDS. TDSL] IDTCRT ITMCRT  CRTPGM CRTUSR. IDTCHG ITMCHG CHGPGM CHGUSR
CORRUGATED BOX 45828 482 82 8141 2010-04-21 152437 DAILYBLD CHARLIE 0001-01-01  00.00.00
LENSS LENS CLEANER B-PAK 5821 85921 4582.. 2010-04-25 152533 ITEMMNT  ALEXANDRA 2010-04-25 153218  QDZXDBI  CHARLE
NAILSR ROOFING NALES 482 58458 98482 2010-04-22 152414 ITEMMNT  CHARLIE 2010-04-25 153258  QDZXDBI  SAMANTHA
PIC1A SMALL PICTURE FRAME 5821 5811 6,885 48,381 2010-04-25 152510 QDZXDBI CHARLIE 2010-04-25  15.33.02 QDZXDBI  SAMANTHA
012X06X12 1/2 INCH PLYWOOD 22 500 600  2010-04-25 152300 IEMMNT  CHARLE 2010-04-25 153305  QDZXDBI  ALEXANDRA
3032 HAMMER 4566 3659 94873 43820 2010-04-25 152349 EDITEM  ADAM 0001-01-01  00.0000

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

SENDPGMMSG
RECVPGMMSG

newfile.chgpgm = user...

CHGPGM = ADAM
IDTCHG = 2010.04.25

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
Copyright Central Park Data Systems, Inc. 13
Trigger Program ITEMTRG
# TIEMIRGRPGLE £
Line 52 Column 70 Replace
AU D D N 4.
004100 MsgDtaLen
004200 MsgType
004300 MsgQ
004400 MsgONbr
004500 MsgKey
004600 Error
004700
004800 *%*  Proto m Ca rog
004900 d RecvPgmMsg extpgm (" QMH
005000 d MsgInfo 176 const
005100 d  MsgInfolen 101 0 const
005200 d  FmtName 8 const
005300 d MsgQ 10 const
005400 d MsgQNbr 10i 0 const
005500 d  MsgType 10
005600 d MsgKey 4
005700 d WaitTime 10i
005800 d Msghction 1
005900 d  Error
006000
006100 d Main pr
006200 d TrgBuffer
006300 d TrgBufferLen 10i
006400
006500 d Main pi
006600 d TrgBuffer
006700 d TrgBufferLen 10i 0
006800
006900 «* pointer based data es for the 1ffe
007000 d NewPoint s *
007100 d OldPoint s *
007200
007300 D ErrorDs ds
007400 D  BytesProv inz(1s6)
007500 D BytesAvail 0
007600 D ExceptionID 7
007300
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

press Enter

LIBL, *CURLIB
, *AFTER
., *DELETE, =*UPDATE...

, *CURLIB

Trigger library . . . x Name, *FILE, *CURLIB
Allow Repeated Change . . > *YES xNO, =*YES

Copyright Central Park Data Systems, Inc. 15

Tracking Changes to an Entire Database

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

- 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.

journaling a file.
- Ajournal can capture more than just database changes.
+ Data areas and data queues too!

Copyright Central Park Data Systems, Inc.
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Creating the receiver and the journal itself

Create Journal Receiver (CRTJRN E==

Text 'description’:

Label:

Journal receiver: > JRMRCY MName
Library: > DEWLIE - Mame

ASP number: =LIBASP - 1-32

Journal recerver threshold: 1500000 - 1-1000000000

FBLAMK ~ Character value

Advanced Parameters

CRTJRNRCY JRNRCV(DEVLIB/JRNRCY)

r— ‘ What the command looks like ‘

(5] Create Journal (CRTIRN]

Label: 2
Journal: > JRN MName
Librany: > DEVLIE - Mame
Journal receiver: > JRNRCY MNarme
Librany: > DEVLIE - MName
ASP number: *LIBASP - 1-32
Journal message gqueue: QSYSOPR Mame
Librany: “LIBL - MName
CRTJRN JRN(DEVLIB/IRN) JRNRCVIDEVLIBARNRCY) | 4 | What the command looks like ‘
) 17
Copyright Central Park Data Systems, Inc.
. .
Issuing the Start Journaling Command STRJRNPF
=) Start Journal Phyzical File RNP |
Label:
Physical file to be journaled: = CUSTMAST - Mame, generic™
Library: > DEVLIE - Add Marme
Journal: = JRM Mame
Library: > DEVLIE - Mame
Record images: = *BOTH -
Journal entries to be omitted: = *OPMNCLO -
Logging level: “ERRORS -
Comment:
/* Start jo CUSTMARST *f
STRJRNPF  FILE (DEVLIB/CUSIMAST) JRI(DEVLIB/JEN) +
IMAGES (*BOTH) OMTJRNE {*C0PNCLO)
ad Update customer master file CUSTMAST */
CRLL PCM (UPDCUS)
CRLL PEM (CUSTMAINT)
Tad End journaling CUSTMAST #
ENDJRNPF  FILE (DEVLIB/CUSIMAST) JRN (DEVLIB/JRN)
18
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We will perform three different database actions

Copyright Central Park Data Systems, Inc.

¥ CUSTMAINT.RPGLE 2
Line 1 Column 1
........ 1.o...+ + - S+ s + .8
oooioo ] // Customer 1]
a0ozo0 Focustmast k disk
000300
000400 fEree
000500
o0o600
000700
000800
000900
001000
001100
001200 = D}
001300 ccsnam = 'Joes Super Pizza':
Q01400 caddrl = '411 Gold Stcreesc':
001500 caddr2 = 'San Diego, CA':
001600 cytdsl = 1282.02;
001700
001800 C—
001900
ag0z2000 Chn e N = 0 ustomer 12345
@gp2ic0 = chain Ol : 12345 custmasc;
002200 if %found(custmast):
ag2300 ccasnam = '5till Our Customer':
002301 309.80;
002400 ustm=sEtr; _ UB/UP
002500
a02600
002700 #inlr = *on;
002800 return:
Copyright Central Park Data Systems, Inc. 19
Displaying the journal using the DSPJRN command
N
DSPJRN JRN (JRN)
I I Display Journal Entries
Journal . . . . . . : JRN Library . . . . . . : DEVLIB
Largest sequence number on this screen 00P0EEOEREOPOEOLEELT
Type options, press Enter.
5=Display entire entry
Opt Sequence Code Type Object Library Job Time
_ 1 J PR JRNDEMO 21:38:56
_ 2 D JF CUSTMAST DEVLIB JRNDEMO 21:39:53
_ 3 F JM CUSTMAST DEVLIB JRNDEMO 21:39:53
_ 5 R uB CUSTMAST DEVLIB JRNMDEMO 21:39:53
_ 6 R up CUSTMAST DEVLIB JRNDEMO 21:39:53
_ 9 R DL CUSTMAST DEVLIB JRNDEMO 21:39:53
_ 13 R PT CUSTMAST DEVLIB JRNDEMO 21:39:53
_ 14 R uUB CUSTMAST DEVLIB JRNDEMO 21:39:53
_ 15 R up CUSTMAST DEVLIB JRNDEMO 21:39:53
_ 16 F EJ CUSTMAST DEVLIB JRNDEMO 21:39:53
_ 17 D EF CUSTMAST DEVLIB JRNDEMO 21:39:53
20
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Displaying a “before” image, code UB

Display Journal Entry

DEject . .I. e CUSTMAST Library . . . . . . ¢ DEVLIB

Member . . . . . . . CUSTMAST
lete data : No Minimized entry data *NONE

equence . . . . . . 14

ode. .. ... ..t! R - Operation on specific record

yee . . . . . . . . ! UB - Update, before-image

Entry specific data

Cotlunn| Koot Lok 20004 B0 b A

elolelchy ' a0ne Great Customer 528 Bestcust D’

0Be51 ‘rive

oe101 ' b & goo1’

00151 '-01-010001-61-01

Copyright Central Park Data Systems, Inc. 21
: : 1] ” :
The same record, displayed here with the “after” image
I Display Journal Entry
Object . . . . . . . CUSTMARST Library . . . . . . DEVLIB
Member . . . . . . . . CUSTMAST
Incomplete data . . : No Minimized entry data : *NONE
Sequence . . . . . . 15
Code . . . . . . . . R - Operation on specific record
Type . . . . . . . .. UP - Update, after-image
Entry specific data
Co Lumn| T T T
00001 =Still Our Customer 529 Bestcust D'
00051 ‘rive '
80101 ' b H aee1’
0o151 '-01-010001-01-01 '
22
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4/28/2012

11



CMPJRNIMG FILE(DEVLIB/CUSTMAST)

s QPCMPIMG 22
Text | ¥ Image
10.00h012v0s0b003T10.00h012v0s0b003T10.00h012v0s0b003T 5761551 VGR1MO 080215 ‘Compare Journal Images DEVLIB/CUSTMAST
File . : CUSTMAST Library ... . DEVLIB
Member . .i CUSTMAST ASP group . . *SYSBAS
Joumnal JRN Library DEVLIB
From receiver et To receiver L *CURRENT *CURRENT
Fromentry.........: *FIRST To entry oot SLAST
From time .........: 0/00/00 0:00:00 Totime ..........: 0/00/00 0:00:00
Compare option . : *BOTH
Record number
Job ..
User
Number
Program .
User profile.. .
Commit cycle ID . L1 *ALL
Output format .... *CHAR
Sequence Commit
Number Type RRN Job User Number Program  Profile Date Time Cycle ID
10 up 123 QPADEV000B CHARLIE 095100 UPDCUS CHARLIE  3/14/11 17:20:53 0
Before image .....: " John's ABC Store 123 Main Street Chicago, 1L *
After image . H New Name 123 Main Street Chicago, IL
Change ... =
Before image . S @ 0001-01-010001"
After image s & 0001-01-010001"
Change
Before image .....: "~01-01
After image .....: -01-01
Change
12 DL 300101 QPADEVO00B CHARLIE 095100 CUSTMAINT CHARLIE  3/14/11 17:20:59 0
Before image .....: John's Bargain Store 777 5th Avenue
After image ..: *DELETED
e — -
This spool file is displayed using RDP ¢y, vignt cenral park Data Systems, inc 23

CMPJRNIMG FILE(DEVLIB/CUSTMAST) OUTFMT(*HEX)

L2 QPCMPIMG &3
[0 Text | & Image:
10.00h012v0s0b003T10.00h012v0s00003T10.00h012v0s0b003T 5761551 VGR1MO 080215 Compare Journal Images DEVLIB/CUSTMAST)|
File. CUSTMAST Library DEVLIB
Member...........: CUSTMAST ASPQIOUP .........: *SYSBAS
Journal . RN Library ..........: DEVLIB
From receiver To receiver *CURRENT *CURRENT
From entry . FIRST To entry © *LAST
From time .. 0/00/00 0:00:00  To time 0/00/00 0:00:00
Compare option.......: *BOTH
Record number .......: *ALL
JOb wiaiaieienn AL
User.
Number .
Program *ALL
User profile........: *ALL
Commitcycle ID ......: *ALL
Output format ... *HEX
Sequence Commit
Number Type RRN Job User  Number Program Profile Date Time Cycle ID
10 UP 123 QPADEV000B CHARLIE 095100 UPDCUS CHARLIE  3/14/1117:20:53 0
Before image .....: ‘001F0000123FD19688957DA240C1C2C340E2A: 1F2F340
After image : "001F0000123FD585A640D 1F2F340°
Change e oA
After image . + 'D481899540E2A3998585A34040 B40CID3404040"
Change ...
Before image .....: ‘4040
After image 0
Change........:
Before image .....: "4040: 00095877000 160FOF 160FOF 1FOFOFOF 1"
Afterimage .....: 000007 0000000FFOFOF OF 160FOF 160FOF 1FOFOFOF1
Change

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!

Work with Spooled Files (WRKSPLF)

ss Enter.

Select files for
User . *CURRENT
Print . . *ALL

5, *CURASPGRP

Copyright Central Park Data Systems, Inc. 25

Learning from Hansel and Gretel

- First gather digital “bread crumbs” to prepare for your journey
| CRTDTARRA DTAARA (DEVLIB/JOBSTEP) TYPE(xCHAR) LEN(1) |
- Asyou start your journey, begin leaving bread crumbs:
\ CHGDTAARA DTAARA (JOBSTEP (1 1)) VALUE('R’) \
- For each step or process in the job stream, leave more bread

crumbs:
| CHGDTAARA DTAARA (JOBSTEP (1 1)) VALUE('C'] |

- 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.

RTVDT&ARL DTRALRL(JOESTER (i 1)) RTMNVAR(sJOESTEFR)

Ir COWD { £JOBSTEP *NE ' '] THEM{DO]
SHDPGNMEG M3G('FPrevicous AR Month End did not end +
normallyt )
RETURN
ENDDO

/% Then here, hegin AR Month End Close @/

Copyright Central Park Data Systems, Inc. 2
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Building auto-recovery into the application

‘ MPDATEPGMA RPGLE 2
Line 23 Column 50 Insert 30 changes
......... T P Y - A DY R L, PR
000100
000101 /¢ only records with a blank in field rcodsts should be processed
00010z if redets = *hlank:
000103
000104 | /7 Blah blah blah record proessing occurs here
000106
000107 /¢ Mark each record =s processed
ooo102 rodsts = ‘1t
000110 update custmaste:
000111

Subsequent updates become dependent on the success
of the previous steps:

‘ ¥ JPDATEPGME RPGLE 2 |
% 1 ! Replace 4 changes
L I B LR TR LR EE ERL i - I - P I L I P S N SR
Qo0100
000101 /¢ Only records with a 'l in field redsts should be processed.
onoi0z g Thig meang Phat Fhe Tecord has gone throngh the firat step of LR month end.
Qoo103 if rodsts = '1';
anoilo4g
Qoo105 //  Blah blah blah wore record presssing occurs here
[aleielal]
ooo107 // Mark each record as processed
anolos rodaes = a2ty
[nlala} Kal=) update custmastos

Copyright Central Park Data Systems, Inc. 27

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

CGUARINO Severity
Message type : Information
Date sent ¢ 08/31/11 Time sent

Message : This is a test message sent using SNDMSG

Copyright Central Park Data Systems, Inc. 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.

Additional Message Information

MTHEOOL1
Information
08/31/11

Job ARMONTHEND Completed Job Step 2 On 083111 At 153122

Copyright Central Park Data Systems, Inc. 29

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

Copyright Central Park Data Systems, Inc. 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

Line 43

000600
000700
000800
000900
001000
001100
001200
001300
001400
001500
001600
001700
001800
001900
002000
002100
002200
002300
002400
002500
002600
002700
002800
002300
003000
003100
003200
003300
003400
003500
003600
003700
003800
oo3s00
004000
004100
004200
004300

MONTHENDCLCLLE

MONMSG (CPFO00D) (GOTG CMDLBL (ERRORRTN) )

i ME)
AL (QDATE) IAR.( )

CHGVAR t ) Vi ("1 copy )

) v

(SNDMSGSUBR)

CHGVAR IRRA ) VALUE('Z Re ]

CARLL M (REAGEAR)

CHGVAR R( ) v ( 1 )

Copyright Central Park Data Systems, Inc.
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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

Message file .
Library .
Text 'description’

Create Message File (CRTMSGF)

ype choices, press Enter

Name
Name, =CURLIB
for my comp tions_

Add Message Description (ADDMSGD)
Enter
> MTHEOO1 Name

APPREC Name
Name, *LIBL, *CURLIB

Message data fields formats:

[DER - {V]-1)
Length

c *NONE, =QTDCHAR, =*CHAR...
> i Number, =*VARY

Copyright Central Park Data Systems, Inc.
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When the messages are sent to QSYSOPR

Display Messages

Queue . . e ) QSYSOPR
Library Lo Qsys
Severity . . . : 70

Type reply (if required), press Enter

System: CPDS

Program .
Library
Delivery

Cleanup of system journals and system logs successfully

Cleanup has completed.

Service Agent is analyzing your system
Service Agent is analyzing your system
Job ARMONTHEND Completed Job Step 1 On

product activity
product activity
083111 At 153122

*DSPMSG

xHOLD

completed.

log entries.

log entries.

Job ARMONTHEND Completed Job Step 2 On 083111 At 153122
Attempt to divide by zero (C G D F).
Reply . . : C
Job ARMONTHEND Ended with error at Job Step 3 On 083111 At 153126

Bottom

Copyright Central Park Data Systems, Inc. 33

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

Selection or command
===> DSPLOG MSGID (MTHROO1)

Display History Log Contents

Job ARMONTHEWD Completed Job Step 1 On 083111 At 153122
Job ARMONTHEND Completed Job Step 2 On 083111 At 153122
Job ARMONTHEND Ended with error at Job Step 3 On 083111 At 153126

Copyright Central Park Data Systems, Inc. 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.

\# DSPYAR RPGLE &2
Line 1 Column 1 Replace
B-....... T o T T DI
EEE;EE I X El 3 Q dnzi100)
000304
000305 /free
ggg;gé dsply 'Value of x is ' ' ' x:
[a]u]u}=]uped dsply 'Mow the wvalus of x is' ' ! u:
DoosoE deply 'Finally the wvalue of x 1z ' 'QIVSOPR' i«
000505
a00700 etarar
ooo0701
00070z Jend-free
Copyright Central Park Data Systems, Inc. 3
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
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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.

Display Program Messages

System: CPDS2
. QSYSOPR ‘ Program . . . . : *DSPMSG
Cibrary . . . : gSYS Library . . . :
Severity . . . : 10 Delivery . . . : *HOLD

. I Display Messages
Queue

press Enter.
Cleanup of system journals and system logs successfully completed.
. Cleanup has completed.
DSPLY Finally the walue of x is 145
Reply .

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.

Display Program Messages

Job 958924/CHARLIE/QPADEVO002 started on 03/22/09 at 23:13:20 in subsystem [
DSPLY Value of x is 100

a

DSPLY Value of x is 100

b

DSPLY Value of x is 100

c
DSPLY Value of x is 100
d

DSPLY Value of x is 100

e
The DSPLY operation failed [C G D FJ.

Type reply, press Enter.
Reply

38

Copyright Central Park Data Systems.Inc.

4/28/2012

19



Detailed information on why the error message was issued:

Press Enter to continue.

Acditional Message Information

Message ID . . . . . . : RNOQO333 Severity . . . . . . ! 99
Message type . . . . . : Inquiry

Time sent . . . . . . ! 23:13:29
Message . . . . :| The DSPLY operation failed (C G D F).
Cause . . . . . : RPG procedure DSPYAR in program DEVLIB/DSPVYAR received an

error at statement 8 while performing a DSPLY operation. The error was
caused by one of the following conditions:
-- The message gueue is not wvalid.
-- The message identifier could not be found in message file QUSERMSG.
-- The message file QUSERMSG is not in the library list,
-- More than five responses have been entered that are not wvalid.
Recovery . . . Check the job log for more information on the cause of the
error and contact the person responsible for program maintenance.
Possible choices for replying to message
D -- Obtain RPG formatted dump.

(§ _ tore. ]
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Next tip: Changing CL command parameters at runtime
- The question marks invoke the runtime command prompter
LLELL] | BGM
00200
00300 /= =
- Global MONMSG
00500
00600
ggggg MONMSG D(CPF&801) (GOTC CMDLEL (ERRHANDLER) ) Prompt W/
gi;gg RIVDTARRA RA(AUDIT) R eNUMBER) parmsl allows
e F10
01300 /= Allow th = a r. L ——
01400
01500 Prompt w/
01600 /* Changs th ue. /
01700 DEVLIB/AUDIT) ?2VALUE (aNUMEER) Values
01800
01800 /* Run the program to upd the average ysar to dates sales 4
02000 UPDAVG)
02100
02200 /= L
el G Prompt w/o
02500
02600 2 SHDMSG R() + add| parms
02700 2=TQCk )
02800
02300 RETURN
03000
03100 = IDLER: SNDPGMMSG M +
03200
03300 RETURN
03400
03500 ENDPGM
40
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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
?7? = Allows input to the parameter

?- = Suppresses the parameters from being displayed

Copyright Central Park Data Systems, Inc. 41

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

Send Message [(SNDMSG)

Tupe choices, press Enter.
Message text . . . . . . . . . . Pl Starting program UPDAVG'
To user profile . . . . . . . . Name, =SYSOPR, =xALLACT...

% Allow the usfer to Send & SCarc wessSage TO &Ry USEE. *
2 SEWDMEG 2#MECG('Fcarcing progr=m UPDAVE') 22TOUER()

Copyright Central Park Data Systems, Inc. 42
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Prompting with pre-filled value:

Change Data Area [(CHGDTAARA)
Type choices, press Enter.

Data area specification:

Data area . . . . . . . . . . > N Name, xLDA, xGDA, xPDA
Library . . . . . . . . . . >» DEVLIB Name, *LIBL, *CURLIB
Substring specifications:
Substring starting position . 1-2000, =*ALL
Substring length . . . . . . . 1-2000
New value . . . . . . . . . . . >

. “Dataarea” is protected, “New value” can be overridden.

Copyright Central Park Data Systems, Inc. 43

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

Send Message [(SNDMSG)

Type cholces, press Enter.

Message text . . . . . . . . . . > HEiCEEIEEFREUEYECENR
To user profile T Name, =SYSOPR, =xALLACT...

“?-" has suppressed the additional parameters.

Bottom|
F3=Exit Fd4=Prompt F5=Refresh Fl12=Cancel F13=How to use this display
F2d4=More keys

Global MONMSG
Appearswhen F3
is pressed by user i
F23=Set initial meny
‘ The user has ended this program abnormally.

44
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Resolving decimal data issues with level check *NO

- “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
Display Physical File Member

File . . . . . . : CUSTMAST Library . . . . : DEVLIB
Member . . . . . CUSTMAST Record . . . . . : 4
Control . . . . . Column . . . . . : 160
Find . . . . . . .

6 . + L.

L . 7 . +
F860FOF3 BOFOF300

120F0025 SFO00C00 OF *x8-03-03
F8E60FOF7 BOFOF200 OB8F0025 SFROOOBO OF *8-07-02

-
F160FOF1 6OFOFL100 OOOFO000 DF404040 40 *x1-01-01 x
KE KKK ND O

# FIXCUS RPGLE &2 =
Line 1 Column 1 Replace
. HRevwords++++++HHHHH e
oooiloo H fixnbri™inputpacked: *zoned)
0o0zo0
Qoo300 Focustmast up e disk
000400
Qoosoo C update custmstr
aluju)-julu)

Copyright Central Park Data Systems, Inc. 45

We execute FIXCUS and examine the job log:

& Cormma | 48 Tasks w= IBM IS |9 Error Ui [ Source |35 Debug | ®3cb Lo 2 = B8
dsppfm custmast >
cal fixcus

MCH1202 Decimal data error. -
£ >

A decimal data error message (MCH1202) will appear for
each record encountered with invalid packed data, which
will automatically be repaired!

Display Physical File Member

File . . . . . . CUSTMAST Library . . . . : DEVLIB
Member . . . . . : CUSTHMAST Record . . . . . : 4
Control . . . . . Column . . . . . : 160
Find .

65 . .. .+ .. .7, ..t

F8B60FOF3 BOFOF300 120F0025 5FOBOBED OF

F8B60FOF7 BOFOF200 B68FO025 5FODOBOD OF *8-07-02 B L3

F1B60FOF1 BOFGF100 G0GFOOQS0 OFOOOBOO0 OF |x1-01-01] X
xxxxxx END OF DATA xxxxxx

46
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H Spec FIXNBR option

- 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
+ Hspec keyword will override compile command

User profile . . . . . . . . . . *USER *USER, *OWNER

Authority . . . . . . . . . .. xLIBCRTAUT Name, xLIBCRTAUT, *ALL...
Truncate numeric . . . . . . . . ¥YES *YES, %NO

Fix numeric . . . . . . . . . . xNONE *NONE, xZONED, xINPUTPACKED

Copyright Central Park Data Systems, Inc.
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Record format identifier fun facts!

- 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

-

Message . . . . : Error message CPF4131 appeared during OPEN for file
CUSTMAST (C S D F)
RPG proced: RTCUS in program DEVLIB/WRTCUS received the

CPF4131 while performi an implicit OPEN operation on file
3T. The actual file is CUSTMAST

Copyright Central Park Data Systems, Inc.
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Still more record format identifier fun facts!

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!

Copyright Central Park Data Systems, Inc.
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Let’s say you need to CLEAR a file but another job has a Iocé.

Selection or command
===> clrpfm devlib/reportwrk

FO9=Retriewve F12=Cancel

Member REPORTWRK already in use.

Enter 2QL Statements

Type SQL statement, press Enter.
Current connection is to relational database S108EBBE.
===>» delete from devlib/reporturk

Confirm Statement

You are about to alter (DELETE or UPDATE) all of the records in your filel(s).

4 Enter SQL Statements

e SQL statement, press Enter.
> delete from devlib/reportuwrk
5 rows deleted from REPORTWRK in DEVLIB.

Copyright Cenfral Park Data Systems.Inc.

Some Emergency File Lock Resolution Tricks 1
e
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Object Lock Emergency!!! Dy i)

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

Save DDS - Create Display File
Type choices, press Enter.
Save DDS source . . . . . 0 0 Y Y=Yes
Source file . . . . . . . . . . ... QDDSSRC F4 for 1list
Library . . . . . . o 000 XMLLIB Name, =LIBL ...
Member . . . . . . . . . . 0L CUSINQFM F4 for list
Text . . . . . . . . 00000 Sample ecustomer inguiry
Create display file . . . . . . . . . . Y Y=Yes
Prompt for parameters . . . . . . . . — Y=Yes
Display file . . . . . .« « « « « CUSINQFM F4 for 1list
Library . . . . . . o 0L XMLLIB Name, =xCURLIB
Replace existing file . . . . . . . . Y Y=Yes
Submit ereate job in bateh . . . . . . . Y Y=Yes
Specify additional

Copyright Central Park Data Systems, Inc. 51
L] L L
How do you get around this situation?
- The display file is already in use, cannot replace it
Type options, press Enter.
2=Change]Jj3=Ho  JJ4=Encill5=Work with[6=Releasd
8=Work with spooled files 13=Disconnect ...
CPU
_ QBATCH QsyYs 3BS 0] DEQUW
_ CUSINQFM CHARLIE BCH ‘.El CMD-CRTDSPF LCKW ‘
_ SAXPARSER QUSER PJ O EOFH
_ QINTER Qsys SBS .0 DEQW
_ QPADEYDOO2 CHARLIE INT .0 CMD-WRKRCTJOB RUN
QPADEVOOO3 ALEXANDRA INT .@ PGM-CUSINQ DSPW
QPADEVDOO5 ADAM INT .0 PGM-CUSINQ DSPUW
Message . . . . : Cannot allocate object CUSINQFM in XMLLIB type =*FILE.
Message . . . . File CUSINQFM not created in library xMLLIB.
* x END 0F COMPILATION X K K X X
52
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Don’t go through the “wall” just go around it!

M!I!II!!HIHHE!!!I!!!&E

[ ] System: cPDS2
Object . . . ., : CUSINQFM Type . . . . . : *FILE-DSP
Library Lot XMLLIB ASP dewvice . . : *SYSBRS

ons, press Enter.
S=Work with

j ob)|

8=Work with job locks]

_ QPADEVODD2 ADAM * SHRNUFP HELD *JOB
_ QPADEYOD0R3 ALEXANDRA * SHRNUP HELD *JOB

Put the newer version (display file and recompiled program)
higher up in everyone’s library list!

Display Library List

Sys tem: CPDS2
Job: QPADEYEOEO3 | User: ALE XANDRA ‘ Number: 945791

; ga:ggYs g:g System Library for CPI's
= Temm oeh | For  femperanity moving objects to produ
— ég;tIB ﬂgz General Purpose Library
OTEMP USR
Copyright Central Park Data Systems, Inc. 53
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.
Selection or command
===3> CHGSYSYAL SYSVAL (QUSRLIBL) VALUE('QGPL QTEMP TEMP'])
System value . . . . . ! QUSRLIBL
Description . . . . . User part of the library list
Sequence Sequence|
Libraryl number|
0]
10 QGPL
20 QTEMP
30 TEMP
54
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When each user signs on, library TEMP is automatically added to their job:

Selection or command
===>» dsplihl

Display Library List
[ | System: CPDS2

Type options, press Enter.
5=Display objects in library|

ASP
OptiML ibrary| Type Device| Text

_ Qsys SYS System Library

_ Qsys2 SYS System Library for CPI's

_ QHLPSYS SYS

_ QUSRSYS SYS System Library for Users

_ QGPL USR General Purpose Library

_ QTEMP USR

_ TEMP USR For temporarily moving objects to produ

Conyrioht Central Park Data Sustems_Inc

Plan “B” to install production changes during the day

- Never have a display file lock again
- Every use has their own copy of the display file in QTEMP

WEATHQTEMPCLP 2
Line 1 Column 1 Replace

00100
00200
00201 /**

00202/ **

00203 /**

00204 /**

00206

00207//** If the display file is alr
00300 CHKOBJ
00400 MONMSG
00500
00600
00601 /|**
00700
00800
00801 CELYL WEETHERSCN
00900

01000 ENDPGM

56
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The QTEMP solution in action

- Simply replace your “base” display file
Every time a user signs on they’ll have the latest version

Display Open Files

Job . : QPADEVBOOB User Lo CHARLIE Number . . . : 085100
Number of open data paths . . . . . . . . . . : 5

Member/ Record File 1/0 ----Open--- Relative
File Library Device Format Type Count Opt Shr-Nbr Record

QDUIso asys QPADEVOOOB USRRCD DSP 255 I0 NO
QDDSPEXT asys OPADEVOOOB QUTFMT DspP 8 I0 NO
WEATHERFM QTEMP OPADEVODOB SCREEN1 DsP 1 I0 NO
Quulsy asys UPRDEVUUUB USRRCD DSP 2 10 NU
QDDSPOF Qsys QPADEVOOOB DETAILZ2 DSP 14 I0 NO

Copyright Central Park Data Systems, Inc.
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Thinking Outside the Developer’s
Toolbox: Application Program
Recovery and Other Cool Tricks

Charles Guarino

THANK YOU !
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Sessions by Charles Guarino

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 introductionto 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

Introductionto 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
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