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1. Welcome to Control Language for Files

The IBM i Control Language (CL) is a very powerful and productive language that
virtually all programmers and operators of the system are familiar with. It allows you to
run your system, write applicah@rograms to automate system operations, and write
application programs work with the prodsigbu may have installed on your system. CL
however does have limitations in terms of its ability to work with the business databases
that run your company angiability to provide information to users in the form of
interactive applications and printed reports.

The PowerCL Control Language for Files (Clgfpductaddresses these limitations and
does so in a manner that maximizes the productivity of your opgtdrprogrammers.
CLF supports the use of System i files directly from CL applicatidfigh a rich set of

CL commands CLF allowgour CL developesto directly work withfile types such as
database, display, and print8ystem operatrsand gplicationdevelopers can

experience significant productivity enhancements as they no longer need to work with
multiple languages in order to use the flexibility of CL and the database support of high
level languages such as RPG, COBOL, and C. CLF provides a sufatsefile support
found in these other high level languages, and this superset is acoassiblgthrough
CLF provided command interfacé&3LF provides a common, consistent interfacgdor
System i resources.

SUMMARY OF FEATURES

1 Supportphysicafiles, logical files DDM files, Openqueryfiles,and SQL views

o Externally described data in addition to program described
0 Keyed access and access by relative record number

o Read, Write, Updateand Delete

o Dynamic changes in sequential read direction

o Commit and Rollbacksupport

o Support for null fields, variablength fields, extended data types, reuse of
deleted records

0 Logical files can be single format, muformat, or join

1 Supoorts display files
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o Externally described data in addition to program dbscri
o0 Subfiles
o Read, Write, and Write/Read support
0 Multiple device support
1 Supports printer files
o Externally described data in addition to program described
o Override of spool file name, user data
1 Two command interfaces provided
o Traditional CL syntaxsuch &:
A OPNFCLF to Open a File using CLF
A POSDBFCLF to Position a File using CLF
o Freeform RPGIlike syntaxsuch as:
A OPEN to Open a File using CLF
A SETLL to Position a File using CLF
o Can intermix the two syntax styles to maximize development productivity
1 Extensiveon-line help for commands and menus
1 CLF file commands can eexist with traditional CL file commands
0 Add CLF function to existing CL applications with minimal effort

o Greater productivity by not having to use the OPNID of traditional CL DCLF
supportwhen wsing more than one file in the CL application program

1 Elimination of need to write RPG/COBOL/C programs to meet input/output needs of CL
application

0 Less programs to develop/test/maintain

Bruce Vining Serviceonfidential Page8



o Easier application development by staying in one application laeguag
environment. If 95% of the function is best served by traditional CL why
introduce RPG, COBOL, or C for the remaining 5%?

1 Supports both Integrated Language Environment (ILE) and Original Program Model
(OPM) CL programenvironmens

1 Sample databases andmualete application examples provided
1 Capability of writing nortrivial input/output applicationentirelyin CL

1 National language enabled and will operate correctly withSysyem supported
national language version (NLV)

1 Supports up to 1000 concurrgndpen files per activation groupver 32000
concurrently open files per job
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2. About This Manual

The CLFPr o g r a mmeforthe RPG Devdl@arovides information that shows
how to use the Control Language for Files (CLF) precompilertime devebpment
tools,and runtime. This manual explains how to use CLF assuming that you are using
the precompiler and RR{&ke syntax commandghat is, commandsuch as SETLland
CHAIN rather than conventional CL syntax commands such as POSDBFCLF and
READRCDCLRF. CL syntax commands will be used when there is no equivalent RPG
operation code for a particular CLF capability. When using CLF you can intermix CLF
RPGlike commands and CLF Clype commands in any manner that meets your
application development needs.dome cases you will find that using a conventional CL
syntax command can save you time and effort.

This manual does not provide Reference Manual level of information. The online help
text associated with each CLF command provides that level of detadcEess to
reference level information when you do not have access to a Power i system you will
find the command documentation is also available at www.brucevining.com.

This guide is for programmers who are already familiar with Control Language (CL) and
i file support, and want to learn how to use i filesn a CL based application. This

manual does not provide introductory information related to how to enter CL source
statements, run CL programs, or write CL programs. For this type of knowledge Bruce
Vining Services can provide education to your company. Alternatively you can refer to
the IBM Information Center, IBM educational offerings, and/or several introductory
books that have been written on CL.

Your feedback on CLF and this manual is importartélping to provide the most
accurate and highuality information. Bruce Vining Services welcomes any comments
about this manual or other Bruce Vining Services documentation.

If you prefer to send comments by mail, use the following address:

Bruce ViningServices

Attn: Information Development
2253 %" Ave NE

Rochester, MN 55906

If you prefer to send comments electronically, please go to our web site at
www.brucevining.corand sel ect oO0Contact Us?©o.

Be sure to includ the name of the boptheversion of the book (found on the front page,
lower left cornerland thepage number or topibatyour comment appliet®.
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This manual is available onlinewatvw.brucevining.comWhenworking with a
hardcopy version of this manual yaill want to verify that your copy is the most recent.
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3. Product Packaging, Installation, and
Maintenance

PRODUCT PACKAGING

CLF isa member of the PowerCL family of product®ie CLF product]lBVSCLEF, is
installed using the Restore Licensed Program (RSTLICPGM) command. PTFs are
applied using the Apply Program Temporary Fix (APYPTF) commandCLitgproduct
hasfour options(or featuresflefined

1 Thebase rurime support

1 A precompiler which provide®r maximumproductiuty whendevelopng CL
database, interactive, and/or report generappications

1 A set ofcommanddo generate file, field, and indicator definitions when
developng CL database, interactive and/or report generating applicatibnsui
the use of therecompiler

1 Sample source code for CLF programs, database files, display files, and printer
files

You can download a fully functional trial of CLF from the web sitbratevining.com

CLF Base Product Option

The CLF base produgtrovides un-time environmensupport for CLF application€LF
applications can be developedamesystem(using the optional precompiler suppdhte
optional generation commands, or the basetime supportand then distributed to other
systems that have onllye baseun-time producinstalled.The base produdption
provides all necessary ridime support foany CLF application.

In addition to the rtime commands to work with files the base prodisb provides

all of the CLF precompiler commands witletaxception othe actual create commands
- CRTBNDCLF, CRTCLFPGM, CRTCLFMOD, CLFI, and CLFO. Thamaining
precompiler commands apackagedvith the base product so that you can prompt and
access the online help provided withgaeommands if you arperforming problem
determinatioron a production system that does not have the precompiler instalist.
of the commands provided with this option can be faariie CLF Installation
Reference manual.
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Though there is nothing to prevent a developer fwaiting an application using only the
base rurtime supportprogrammer productivity will not be higklative to using either a
precompiler or the generation toolie intent of providing the base product as a
separate, no charge optimnto facilitatethe development of applications using the
precompiler or the generation tooland then distributing those applications to
production environmentshere no additional febased software is requirdtlis not
intended that developers create applicatigisgionly the base rdtime product.

CLF Option 1: The Precompiler

Option1 of the CLF producprovidesprecompilers for both OPM and ILE CL

application developers. The precompilprevidearich developmenenvironmenfor the
building of CLF applicatios -- an environmenthatcan significantly improve the
productivity of CL developers when working with files on the Systehné

precompilers support both a RRiée command syntax and a conventional CL command
syntax.The CLF precompilers greatly simplithe development effort involved when
working in environments such as common field names that exist in more than dime file
particular common field names across database files, display files, and/or printer files)
multi-format files,database files usg fields defined as null capable or varialdegth,

etc.A list of the commands provided with this option can be faanrtie CLF

Installation Reference manual

CLF Option 2: Run -Time Generation Tools

Option 2 of the CLF product provides support for exély described files when the
precompiler (option 1) is not available to you. This opfoovides a level of
development function that is sufficient for the creation of simple CLF applications. An
example of a simple application is one where only deadineeded within the CL
program.Multi-file applications can be written using only the basetime support and
the Runtime GenerationTools, but programmer productivity will not be as high when
compared to using the precompiler supparist of thecommands provided with this
option can be found ithe CLF Installation Reference manualhen ordering license

key foroption 1 of CLF you automatically also receavéicense key fooption 2.

CLF Option 3: Sample Programs

Option 3of the CLF producprovides a large number of sample programthe CLF
product library’W C2CLF. Thesource filesareVC2CLSRC QDDSSRC and
QCMDSRC

VC2CLSRC contains the source for the sample programs used in this manual and the
example programgrovidedin the online hel@vailable with all CLF commands.
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1 Source members with a name starting with
require the use of the precompitgroption 1in order to be create@nce
compiled, the DEV_ programs require only the-tume base support of GLin
order to run.

T Source members with a name starting wit
require the use of the precompitéroption 1and demonstrate the use of the free
form RPGlike command interfacé&dnce compiled, the RPG_ programs require
only the runtime base support of CLF in order to run.

T Source members with a name starting wit
utilize the runtime generatiortools of option 2. These examplesn be compiled
using the i commands Create Bound CL Program (CROBL), Create CL
Module (CRTCLMOD), or Create CL Program (CRTCLPGKnce compiled,
the6 R N Tprogramsequire only the rutime base support of CLF in order to
run.

1 Source members wi tBASad narme exampghrengprwadgr
written usirg only the baseuntime supportOnce compiled, thBAS _programs
require only the rutiime base support of CLF in order to run.
The QDDSSRC source file contains:
1 DDS for the sample databagdhatare provided with the CLF product
91 DDS for display fileghat are used by some of the CLF sample programs

91 DDS for printer fileghatare used by some of the CLF sample programs

The QCMDSRC source file contains the source for commands that are related to some of
the example programs found in this manual.

A list of the objectsprovided with this option can be foundtire CLF Installation
Reference manual.
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INSTALLATION , UPGRADING, AND MAINTAINING

To install one omore options of the CLF product, upgrade to the latest release of the
CLF product, or apply PTFs the CLF product refer to the CLF Installation Reference
manual.

CLF PRODUCT SUPPORT

The level of product support available to you depends on the options that you have
installed on your system.

When you install the precompiler (option 1 of CLEense you eceive6 months of
software support. This support includes telephamaelectronic access to hightyained
technical support specialists to provide fast, accurate problem resolution to help keep
your IT staff productive. Included is software defect supfoy reporting suspected
problems and electronic access to PTFs correcting resolved probleese problems

can be related to any option of the CLF prodédter the initial 6 months a subscription
plan is available to continue receivitelephone acas, electronic access, and problem
reportingsupport.Without a subscription you will continue to haslectronicaccesso
PTFs correcting resolved problems.

When you install the rutime generation tools (option 2 of CLF) license (without the
precompiley you receive 3 months of software support. This support includes electronic
access to highKrained technical support specialist to provide fast, accurate problem
resolution to help keep your IT staff productive. Included is software defect support for
reporting suspected problems and electronic access to PTFs correcting resolved
problems. These problems can be related to the generation tools or CLF b@se run
After the initial 3 months a subscription plan is available to continue receiving electronic
access and problem reporting support. Without a subscription you will continue to have
electronicaccesdo PTFs correcting resolved problems.

When you install the rutime base support, without either the precompiler or the run
time generation tools, youeceive electroniaaessto PTFs correcting resolved
problems.

Additional support options, includingn-siteeducation for your staff, is available
through extended support offerings.
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4. Creating and Running a CLF Application

This chapter discusses haavdevelop compile, and rua CLF application progranThis
information is intended primarily as guidance to the CLF developer and represents a
Programmers Guide level of informaticddLF commands are discussed but not covered

in detail. CLF commandetals at the Reference Manual level can be found irothiee

help provided with each command. The command help can be accessed on your System i
or via a browser dittp://www.brucevining.com

A CLF application prgram is aconventionalCL program or procedure in that the
program isdeveloped using set of source statements that consist entirely of CL
commandsand these source statements are then compitedCLF programsourcecan

be written using your source é&ali of choice, compiled using either the CLF precompiler
commands or the IBM provided CRT commadépending othe CLF functions you

are using in the progranandthenrun. Running the program can be donedirgctly

calling the program or defining the Elprogram as the command processing program
(CPP) of a user command

You can find all of the CLF RP@Gke commands by entering the command
GO CMDCLFRPG

The initial page of the CMDCLFRPG menu looks like:
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2] Session B - [24 x 80]

File  Edit Miew Comrmunication  Actions  Window Help

B 2% BB @ b 2 @ @
CMDCLFRPG
System: VINING1
| Select one of the following:
RPG Oriented Commands

1. Random Retrieval from a File CHAIN
2. Close File CLOSE
3. Delete Record DELETE
4. Write/Then Read Format EXFMT
5. Open File for Processing OPEN
6. Read a Record READ
7. Read Next Changed Record READC
8. Read Equal Key READE
9. Read Prior Record READP
10. Read Prior Equal READPE
11. Set Greater Than SETGT
1Z2. Set Lower Limit SETLL
13. Release a Record UNLOCK

Selection or command

===>

F3=Exit FA=Prompt FO9=Retrieve F12=Cancel
b 21/007

1902 - Session successfully started [

—

These RPAike commands arprovided for those developers who may already be
familiar with RPG file support. These commands in many cases provide a short hand

interface to CLF file support. For instance the Rk& command

Chain KeyList(&EmpNbr) FileID(VC2EMP)

randomly reads a record from the VC2EMP database file where the record key is equal to

the value of CL variable &EMPNQOT hisprovides the same function as the CL command

ReadRcdCLF FileID(VC2EMP) Type(*Key) KeyRel(*EQ) +
KeyList(&EmpNbr)

Both commands support two positional parameters so they could aisddxdas

Chain &EmpNbr VC2EMP
and

ReadRcdCLF VC2EMP *Key KeyRel(*EQ) KeyList(&EmpNbr)

Bruce Vining Serviceonfidential

Pagel7




In the case of the RPG CHAIN mmnand most any developer familiar with fiieem

RPG should readily recognize the function that is being performed. The READRCDCLF
command has quite a few additional parameters that need to be supplied. This is due to
the READRCDCLF command implementingtramly the CHAIN command but also

READ, READC, READE, READP, and a few more functidhat haveno RPG read
operation equivalent.

These RPGike commands are only available when using the precompiler. You can
freely inter mix these RP&ke commands withite moreconventional, in terms of
syntax,CLF CL command# any fashion you like.

By using the Page Down key yoan find additional RP@ke commands and also
menu option to take you to the CIOEL syntaxoriented menu CMDCLF. You can also
access this emu directly using the command

GO CMDCLF

The initial page of the CMDCLF menu looks like:

] Session B - [24 x 80] E=NEER )
B AR = = s 2 &8 @
CHDCLF
System: VINING1
Select one of the following:
CLF File Usage Commands
1. Close File using CLF CLOFCLF
2. Delete Record using CLF DLTRCDCLF
3. Force Data using CLF FRCDTACLF
4. Open File using CLF OPNFCLF
5. Position DB File using CLF POSDBFCLF
6. Read Record using CLF RERADRCDCLF
7. Release Record using CLF RLSRCDCLF
8. Retrieve File Info using CLF RTYFINFCLF
9. Update Record using CLF UPDRCDCLF
10. Work with Open Files using CLF LIRKOPNFCLF
11. Write Record using CLF LRTRCDCLF
12. Write/Read Record using CLF LRTREADCLF
13. Write by RRN using CLF LRTRRNCLF
Selection or command
:::)
F3=Exit FA=Prompt FO9=Retrieve F12=Cancel
MA] b 21/007
&yl [1902 - Session successfully started
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The menu is organized with tifrequently used€LF commandshat arerelated to file
usage shown first. These commands can be used by a Ctagippliprogram regardless
of whether or not you are using the CLF precompaled/or CLF generation tool
commands

By using the Page Down key you next see the CLF commands that are only available
when you are using the CLF precompiler. The precompiletestammands shown
provide the ability to compile your CL source, declare and/or include files as part of the
compilation, and utilize enhanced database capabilities such as null fields andvariable
length fields.

Paging Down further with the CMDCLF menaowalso findCLF generation tool
commands that providde declarationcapabilitiesthat can be used independent of the
precompiler Thegeneration tool commands require that you have installed option 2 of
the CLF product.

Following that you will also fid infrequently used CLF commands related to device
acquisition and releas€he devicerelatedcommands can be used regardless of whether
or not you are using the CLF precompierd generation toals

After these commands is also a menu optiomtornyou to the CLF RPG oriented menu
CMDCLFRPG.

GETTING STARTED

How many times have you been developing a CL application program and found the need
to access, or update, information in a filé#s is a fairly common occurrence andhe

past coulchave a negate impacton your productivity as you end up having to write a
database access program in RB€&fining what parameters need to be exchanged

between your CL program and ydrePGdatabase access prograrading up the
parametergesting the two programsemembering to note that changes to the database
may require changes to the CL andAi#*Gprogram, and so on. It would be easier all

around if you could simply perform the database operation directly out of the CL

program. With CLF younave full access tthe database of the system directly from your

CL application program

Webll start with a simple CL program that
the value of specific fieglwithin that recordThe examples in thimmanualwill be using
the CLFprecompiler andRPGlike commandsyntax.

For the sample application we will have a CL progthat,based on the user requesting
a reportand the name dhe printer fileused to create the reponeeds to:

1. setthe proper number of copies for the report
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2. route the report to the correct output queue

A traditionalCL programmightretrieve the current user andcomplish this task by
rumningthroughasetadi f &6 or oO6whiend checks as in

RtvJobA CurUser(&User)

| f Cond( &User = 0 ABUSRIFT Topiesn(Z)®v r Pr
OutQ(ABC) )
| f Cond( &User = 0 ADAUSRIAST Cbpies(h)¢-Ovr Prt F
OutQ(PGMR))
| f Cond( &User = 0 BAKUSRIAST Cbpies(h)¢-Ovr Prt F
OutQ(ABCQC))
If Cond( &User = 060ZI| MMERG® ) USRIHST nCopes(B)Pr t F
OutQ(ZIMMERY))
Or
RtvJobA CurUser(&User)
Select
When Cond( &User = OABLE®) Then( +
OvrPrtF  USRLIST Copies(2) OutQ(ABC))
Whena Cond( &User = OADAMS6) Then( +
OvrPrtF  USRLIST Copies(1) OutQ(PGMR))
When Cond( &User = OBAKER®) Then( +
OvrPrtF  USRLIST Copies(1) OutQ(ABC))
When Cond( &User = 6Z| MMERG6) Then( +
OvrPrtF  USRLIST Copies(1) OutQ(ZIMMER))
OtherWise Cmd(Do)
/* Error handling for unknown user */
EndDo
EndSelect

Figure 4. 1 - One traditional approach

But this type of approach leads to ongoing program maintenance as users are added and
removed from the system. A better approaciuld be to have &eyeddatabase fil¢hat
contains user namegrinter file namesnpumber of copies, and the correcitput queue

for the userTo enable random access to the printer file information theriglyt be

defined asusing the user name and the printer file name. Figure 4.2 shows the definition
for one possible databagbe Print Control (PRTCTLfile.

..... A.........T.Name++++++RLen++TDpB......Functions+++++++++++++++
UNIQUE
R CTLRCD
USRPRF 10 TEXT(" User Profile )
PRTF 10 TEXT(OPrinter
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ouTQ 10 TEXT(" Output Queue )
COPIES 30 TEXT(' Number of Copies )
K USRPRF
K PRTF

Figure 4. 2 - Definition of PRTCTL file

If you have installed option 3 of CLF you will finté source for the PRTCThysical
file in member PRTCTL of the source file VC2CLF/QDSRC.If you do not have this
option installed it is strongly recommended that you install it before continuing. The
sourcecodefor all subsequent exampbeograns and objects iprovided with option 3,
CLF Sample Programs.

To create th®€RTCTLfile into QTEMP you canuse the command
CRTPF FILE(QTEMP/PRTCTL) SRCFILE(VC2CLF/QDDSSRC)

Now the question is,dw might the CL program read the appropriate information for a
given user?

Traditionally you might declare the file withe DCLF commandand then sequentia

read the file until the correct user recartd printer fileis found, run the correct Override
with Printer File (OVRPRTF) command, and then run the report. If no record for the user
is found, you would assign some default values for the number @fscapd output

gueue. This approacpetentially reading every record in the PRTCTL fienot overly
efficient.

You might try using the Override with Database File (OVRDBF) command and the
POSITION keywordn order to avoid potentially reading everyoest But unless all of

your printer file names are exactly ten characters in lemgthrailing blanksyou will

find that you end up with a rather complex program for a very simple task. And this is for
the simple PRTCTL file where both keys are chardoésed.

Anothertraditional approackwould be to write a RPG program to randomly read the
PRTCTL record. You could call the program witlur parameters: the user profilalue
thatyou pass to the RPG progratine printer file name&alue(thatyou passd the RPG
program)the number of copieghatthe RPG program returns to the CL progyaamd
the output queugéhatthe RPG programalsoreturns to the CL programYou would also
need to deciderhatprogram sets default values in case no record is folimd approach
is also quite workable, though it does meaiting another progragsome level of
design and can be time consuming if there are many databasethatdise CL
application program needs acceséthough our example only requires twoldigi

OUTQ and COPIEB
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RANDOMLY READ A RECORD BY KEY

The CLF approach would be to simply read the record directly from the CL probinam.
following program will read the appropriate PRTCTL recfodprinter file USRLIST
andthenassign the correct nurabof copies and output queue. If no PRTCTL record is
found for the usethe program will usedefault values of one copy aadoutput queue
namedDEFAULT.

Pgm

(A) File FileID(PRTCTL)
Dcl Var(&RNF) Type(*Lgl)

RtvJobA CurUser(&UsrPrf)
(B) Open PRTCTL AccMth(*Key)
(C) Chain  (&UsrPrf'USRLIST") PRTCTL RcdNotFnd(&RNF)
If Cond(&RNF) Then(OvrPrtF File(USRLIST) +
OutQ(DEFAULT) Copies(1))
Else Cmd(OvrPrtF File(USRLIST) OutQ(&OutQ) +
Copies(&Copies))
(D) Close PRTCTL
/* Call the program that runs report USRLIST */
DItOvr  File(USRLIST)

EndPgm

Figure 4. 3 - Randomly reading a record from the PRTCTL file using the CLF precompiler

As with any CL program the first thing we need to do is declare our CL variables. CLF
does not change this.

As there is no RPG operation code to declare a file, and a command with a name such as

F_SPEC did not seem appropriate, the File Description Spefiq@lLE) command
shown at (A) of Figure 4.3s usedto declare a fileThe FILEcommand will cause the
precompiler to extract file, record format, and field information from the file named
PRTCTL. The precompiler will then generate Declare CL Variéib&L) commands
thatdefine the fields and record formats associated with the PRTCTL file. The
precompiler will actually do much more than this whefilsE command is encountered,
but for now wedre only c¢onc elThencagsewralt h
other parameters defined for tRl.E command and we are taking default values for

these additional parameters. If you are interested in reviewing these other parameters you
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can prompt th&ILE command and then use command key 1 to access fh&ekefor
the command. All CLF commands come with extensive online help text.

You many notice a few items that you normally associate with the R§fed-but are

not on the FILE command. There is for instanc&eyword that is equivalent to column
B4dReord Address Type), better known as O0KHO
you want to use keys when accessing a file. With CLF the access mieyti@y (rby

relative record number) is specified on the Open File for Processing (OPEN) command,
which is another reason for not naming the FILE commai8PEC. The access method
could have been made a function of the FILE command but it seems more like a
characteristic of the file open than a static characteristic of the file you want to use. Later
in this chapter you will see that associating the access method with the OPEN of a file,
rather than the declaration of the file, can provide some new flexibility in how you
develop an application program.

Following theFILE command w also define a logical viable named &RNF for Record
Not Found. CLF provides an alternative way to define this variable but again, for now,
weoll defer that discussion.

It is worth pointing out though that you can intermix CLF declare commands with IBM
provided declare commandas.Figure 4.3 you could just as easily have declared the
&RNF CL variable before using tHeLE command. The only requiremastthat, as

with traditional CL programs, all declares follow tAeogram PGM) command and
precede ay executableommands in thprogram. There are some special capabilities
discussed later in ChapterFiles, Record Formats, and Fieltist are related to the
order of declaretatementsbut these features are not needed by the curregrpm.

After thedeclare statements the program retrieves the current user profile for the job

using the Retrieve Job Attributes (RTVJOBA) commahiae CL variable &USRPRF is

used to hold taname. The CL variable &USRPRé$not explicitly declared in the

programby you with a DCL. but was implicitly declared due to the first field of the

PRTCTL database file being nameé@&RPRHFseeFigure 4.2 - Definition of PRTCTL

file). It would not be an error if you had deftha &USRPRF CL variable as
TYPE(*CHAR) and LEN(10), but you didndét ha

At (B) in Figure 4.3he program opens the PRTCTL file using the Openféile
ProcessingOPEN) commandAs with the previou$ILE command, we are taking

default values for manygpameters that are not shown in the sample program. TES OP
command is opening the file PRTCTL and indicating that keys, rather than relative record
numbers, will be used in accessing the records found in the PRTCTL file.

The programmow attemptsat (C)to randomlyread a record from the PRTCTL file
wherethe record key is equal to the value found in the &USRPRF vardalol¢he
constant (OSRBEIRMLsItHe haine of the *PRTF report that is about to be
createdl. If no record with the specified key s is found the logical variable &RNF is
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t o be s e tduetmthetuse of&keywo&ddRotFndwith logical variable&RNF.

Ot herwi se the vari abl e If§R aré&familiar withdreebrm s et
RPG |V you pr o byassistancalin uwhdedtandimgavieattheaCHAIN
command is doing. The one possible exception is in realizing that the RcdNotFnd
keyword is logically replacing either the specification of an indicator in columns 71 and
72 or your use of the RPG %FOUND buiiit. The CHAIN command supports a list of

up totenkeyfields and, as you can see, supports key valieprised of both CL
variables (& USRPRF) and literal constas{ 6 USRL | ST

Returning to the progrant,the condition &RNF is true the program overrides ghinter
file USRLISTto defaults ofl copy and an output queue of DEFAULT. Otherwise the
program overrides the printer filéSRLISTto the number of copies and output queue
found in the record read from the PRTCTL file.

Done with the PRTCTL filethe progamat (D) closes the file using the Close File
(CLOSE) command, runs the report program, deletedtBRBLIST override, and returns
to the programs caller.

The source for this program can be found in merR#® PRTCTL of source file
VC2CLF/VC2CLSRCIf you have not done so already, create the PRTCTL file of
Figure 4.2 This file is used by thRPG PRTCTL progranand must exist when
compiling the programilro create the file into QTEMifou canuse the command

CRTPF FILE(QTEMP/PRTCTL) SRCFILE(VC2CLF/QDDSSRC)
To compileRPG PRTCTLinto QTEMPas an ILE applicatiogou canuse the command
CRTBNDCLF PGM(QTEMRRPG PRTCTL) SRCFILE(VC2CLF/VC2CLSRC)

Note that due to the naming similarity of the CLF CRTBNDCLF command to the IBM
provided CRTBNDCL command you can replarg references to CRTBNDCLF with
the CLFI(CLF ILE) proxy command.

To create the program as an OPM applicayiom coulduse the command
CRTCLFPGM PGM(QTEMRPG PRTCTL) SRCFILE(VC2CLF/VC2CLSRC)

As with the CRTBNDCLF command, due to the nansimgilarity of the CLF
CRTCLFPGM command to the IBM provided CRTCLPGM command you can replace
any references to CRTCLFPGM with the CLECLF OPM)proxy command.

If you are using CLF during the 3fay trial period youmayseeinformationalmessges
whenrunning the precompiler commanosCLF. These messagesglated to the number
of days remaining in the trial periodjll not appear once you have installed a license key
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for the precompilerOne example of whesuch amessagenayappear is whegou run
the CRTBNDCLFor CRTCLFPGMcommand referenced above.

T h at ®oa havetsiiccessfully customized the running of a report based on the
PRTCTL file in a manner that was relatively fast (both to program and to run), will not
require program maintenee as we add and remove users to the system (though we will
need to maintain the PRTCTL filemore on that shortly), and did not require another
program to be written.

Currently @lling RPG_PRTCTLwill cause the default values of COPIES(1) and
OUTQ(DEFAULT) to be usedThis is becausthere arecurrentlyno records in the
PRTCTL flesoany wuser of the program will fall [

Now the questiofs -- how doyou getrecords into the PRTCTL file? Dmu need to

write a RPG prgram to write the recordd?se a utility such as the Data File Utility

(DFU) or Structured Query Language (SQID)h e answer No®. obNwvwuouoshy
maintain the PRTCTL file using CLF.

You could write an interactive CL program to maintain the file u€ihg display file
support seeWork with Print Controin Chapter or an actual exampjebut fornow

we 61 | wr iCL emmneands to wrten change, and delete PRTCTL recoids
command processing prograf@PP3 for these commands will be ClidievelopedCL
programs.
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WRITING A RECORD TO A DATABASE FILE

Figure 44 shows the source for the command Add Print Control User (ADDPRTUSR).
Figure 45 shows the source for the CRPG _ADDUSR.

CMD PROMPT(‘Add Print Control User")

PARM KWD(USRPRF) TYPE(*SNAME) LEN(10) MIN(1) +
PROMPT(‘User profile")

PARM KWD(PRTF) TYPE(*SNAME) LEN(10) MIN(2) +
PROMPT('Printer file")

PARM KWD(OUTQ) TYPE(*NAME) LEN(10) DFT (Default) +
PROMPT(‘Output queue’)

PARM KWD(COPIES) TYPE(*DEC) LEN(3 0) RSTD(*NO) +
DFT(1) RANGE(1 255) P ROMPT('Copies')

Figure 4. 4 - Command definition for ADDPRTUSR

The ADDPRTUSR command defin&sur parameters. The first parameter, USRPREF, is a
required parameter and is the name of the user profile you want to addP®RTEE L

file. The second parameter, PRTF, is also required and is the name of the printer file you
want to add to the PRTCTL file for the user identified by the USRPRF paraifieger.

third parameter, OUTQ, is optional and defines the output queue to ¢héousepors

created using the specified printer fil€he default output queue name is DEFAULT.
Thefourth parameter, COPIES, is optional and defines the number of copies to be printed
for thereport. The valid rang®r COPIESIs 1 through 255 copiesitl a default of 1

copy.

The source for ADDPRTUSR can be found in member ADDPRTUSR of source file
VC2CLF/QCMDSRCTo create tls command into the QTEMP library you can use the
command

CRTCMD CMD(QTEMP/ADDPRTUSR) PGM(QTENRPG ADDUSR) +
SRCFILE(VC2CLF/Q CMDSRC)

Though the CPIRPG_ADDUSR does not exist yet the command will still create
successfully.

/***********************************************/

[* This program is the CPP for the ADDPRTUSR */

/* command. */
/***********************************************/

Pgm Parm(&UsrPrf &PrtF &0utQ &Copies)
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/ * * * * * * * * * * * /

/* Declare the PRTCTL file and CLF related */
/* indicators */

(A) File  FileID(PRTCTL)

(B) Inds CLFInd(*Yes)

/ * * * * * * * * * * * /

/* Open PRTCTL for keyed access and attempt to */
/* read an entry for the specified user */

/******************************* ****************/

(C) Open PRTCTL Usage(*Both) AccMth(*Key)

Chain  (&UsrPrf &PrtF) PRTCTL RcdNot Fnd(&RNF)

/***********************************************/

/* If no record is found then write a new  */
/* record based on the parameters passed in  * /

/***********************************************/

If Cond(&RNF) Then(Do)
(D) Write PRTCTL

SndPgmMsg Msg(‘'Report' *BCat &PrtF *BCat +
'successfully added for user' *BCat +
&UsrPrf *TCat '.")

EndDo

/*********************************************** /

/* If a record is found then return an error */
/* message and point the user to the CHGPRTUSR */

/* command */
/*************************************** ********/

Else Cmd(SndPgmMsg Msg('Report' *BCat +
&PrtF *BCat +
'is currently defin ed for user' *BCat +
&UsrPrf *TCat '. Use the CHGPRTUSR +
command to change the existing entry."))

/***************************** ******************/

/* Close the PRTCTL file and return to the user*/

/***********************************************/

Close PRTCTL
EndPgm

Figure 4. 5 - The RPG_ADDUSR command processing program for ADDPRTUSR
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TheRPG ADDUSR command processing program defifteg parameters. The first
two parametes, &USRPRFand &PRTF, represent theequiredUSRPRFand PRTF
keywordparametersf the ADDPRTUSR command. The thiadd fourthparameters,
&0OUTQ and &COPIES, correspond to tbptionalOUTQ and COPIES keywords of
ADDPRTUSR respectively.

At (A) the prograndeclares the PRTCTL file using tiféLE command previously
introducedn Figure 4.3As the fields of the PRTCTL file have the same name as the
parameters being passed to the program, and the file is being declared with the default of
FLDSTG(*AUTO), there $ no need for you to DCL the paramstfiemselves.

Following this at (B),RPG_ADDUSR uses another CLF commanthdicator

Specification (INDS)

In Figure 4.3 you declared the logical variable &RNF but it was mentioned that CLF also
provides a way to dete commonly used indicators. TINDS command is that way.

One parameter of tH&IDS command is the keyword CLFIND. When CLFIND(*YES) is
specified the CLF precompiler will automatically declare three indicators for your use.
One of these indicatar&RNF, is intendedor use inRecord Not Found situationhe

other two indicatorghatwill not be used bRPG ADDUSR, are &ERR for error

conditions and &EOF for end of file conditions when reading a file.

With the CL variable declares done the program nogneghe PRTCTL file using the
OPEN command. Here a new keyword has been specified. In Figure 4.3 the USAGE
keyword was not used. This keyword was not necessdhe earlier examplas the
default file usage is to allow input operations andR&lG PRTCTLneeded to do was
read records from the PRTCTL filBRPG_ADDUSR on the other hand needs to write
new records and, as coded, also to read records (in order to confirm that you are not
trying to add a record for a usand reporthat currently exists). Beaae of this
requirement you specify USAGE(*BOTH} (C) of Figure 4. USAGE(*BOTH) allows
you to read, write, update, and delete records within a file.

After opening the fileRPG _ADDUSR attempts to read the PRTCTL record with a key
value equal to the &USPRFand &PRTFvalues passed as paramet@neand two As
with RPG _PRTCTL, the logical variable &RNF will be set to true if no record is found,
false if a record is found.

If no record is foundRPG_ADDUSR, at (D), writes a new record to the PRTCTL file
usng theCreate New Record$%VRITE) commandand sends a message to the user
indicating that theeport for theuser was successfully added.

If a record is foundRPG_ADDUSR sends a message to the user indicating thatploet
is already defined for these specified and that the Change Print Control User
(CHGPRTUSR) command should be used.
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Regardless of whether or not a record was added to the PRTCTRRi® ADDUSR
then closes the file using the CBEcommand and returns to the user.

The source foRPG ADDUSR can be found in membRPG _ADDUSR of source file
VC2CLF/VC2CLSRC. To create the program into QTEMP you can use one of the
precompiler commands such as

CRTBNDCLF PGM(QTEMRPG ADDUSR) SRCFILE(VC2CLF/VC2CLSRC)

To add the user BAKERNd printer file USRIST to the PRTCTL file specifying a
default output queue of BAKERPRT and 2 copies of the reportwud use the
command

ADDPRTUSR USRPRF(BAKER) PRTF(USRLIST) +
OUTQ(BAKERPRT) COPIES(2)

And in case you are wondering, there is no requirementib&PG ADDUSR program
first attempt to read a record from the PRTCTL file prior to writing a record. The
program could be written to simply write the record. The PRTCTL file however, per
Figure 4.2, is defined to support only UNIQUE keys. So if you wete/tand write a
duplicate record (one where a record already ewigtsthe key fields ofuser name and
report nameset to the same values as the record you are wramegrror would be
encountered. To detect this error you could either specify thekeRRord with the
WRITE command or use a MONMSG for message VC2500\Kite to file ID PRTCTL
not successfulf an error occurs you could then send a message to the user indicating
that the record was not successfully added. Unfortunately, knowing teatamvas
encountered is not the same as knowing what the error was. THEER&Enmand may
have failed due to a duplicate key, it may have failed due to the file member being at
maximum size, or a number of other reasons. The exact reason can be fivendlin t
log (CPF5@6 for a duplicate key, CPF5018 for being at maximum, g, butdoes
require some additional cod) in the applicationSeeExample using the WIRE
commandf Chapter 7fiyou would like to se what is needed to determine the specific
cause of the VC2501E error messddsing theCHAIN approach oRPG ADDUSR

you can be sure that a failure on the MMRcommand indicates a truly unusual situation
as opposed tomore commorsituation such asd@uplicate key
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UPDATING A DATABASE RECORD

Having addedeport USRLIST fothe user BAKER to the PRTCTL file we now need a
way to maintain or change the information stored in the databiagee 46 shows the
source for the command Change Print Control YSetGPRTUSR). Figure Z.shows

the source for the CPRPG_CHGUSR.

CMD PROMPT(‘Change Print Control User’)

PARM KWD(USRPRF) TYPE(*SNAME) LEN(10) MIN(1) +
PROMPT(‘User profile")

PARM  KWD(PRTF) TYPE(*SNAME) LEN(10) MIN(1) +
PROMPT('Printer file")

PARM KWD(OUTQ) TYPE(*NAME) LEN(10) DFT(*SAME) +
SPCVAL((*SAME *SAME)) PROMPT(‘Output queue )

PARM  KWD(COPIES) TYPE(*DEC) LEN(3 0) RSTD(*NO) +
DFT(*SAME) RANGE(1 255) SPCVAL((*SAME +
- 1)) PROMPT('Copies’)

Figure 4. 6 - Command definition for CHGPRTUSR

The CHGPRTUSR command is quite similar to the ADDPRTUSR command of Figure
4.4. The only changes are related to the defaults for OUTQ and COBtHShave been
changdto the special value *SAME. In the case of the COPIES keyword we also map
the sgcial value *SAME to the value et as COPIES is defined as a numeric value.

The source for CHGPRTUSR can be found in member CHGPRTUSR of source file
VC2CLF/QCMDSRC. To create the command into the QTEMP library you can use the
command

CRTCMD CMD(QTEMRHEPRTUSR) PGM(QTEMPRPG CH@SR) +
SRCFILE(VC2CLF/QCMDSRC)

The CHGPRTUSRcommand could have been created with a prompt override program
(POP), written of course using CLF, to replace the *SAME special values for the OUTQ
and COPIES parameteansth the atual values found in the PRTCTL recoRlt that

would not have demonstrated anything new toyqust how to read a record, a topic

you are already familiar with frofaigures 4.3 and 4.5

/ * * * * * * * * * * * /

[* This program is the CPP for the CHGPRTUSR */
/* command. */

/ * * * * * * * * * * * /
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Pgm Parm(&UsrPrf &PrtF &OutQ_In &Copies_In)

/ * * * * * * * * * * * /

/* Declare the program parameters */
/************ ***********************************/

Dcl Var(&OutQ In) Type(*Char) Len(10)
Dcl Var(&Copies_In) Type(*Dec) Len(3 0)

/* Declare the PRTCTL file */

/***********************************************/

File  FileID(PRTCTL)

/***********************************************/

/* Open PRTCTL for keyed access and attempt to */

/* read an entry for the specified user */
[rrrrkkkokokokokekkookokokokekekkokokokokok /

Open FileID(PRTCTL) Usage(*Bot h) AccMth(*Key)

Chain  (&UsrPrf &PrtF) PRTCTL

/*************************************** ********/

/* If no record is found then: */

/* Return an error message */

/* Point the user to the ADDPRTUSR command */

/* Close the PRTCTL file */
/* Return */

/***********************************************/

MonMsg MsgID(VC2501B) Exec(Do)

SndPgmMsg Msg(‘Report' *BCat &PrtF +
*BCat 'for user' *BCat &UsrPrf +
*BCat 'not found in PRTCTL. Use +
the ADDPRTUSR command to change the +
existing entry.")

Close PRTCTL
Return
EndDo

/***********************************************/

/* If a record is found then update the record */
/* to the new values. Leave the current */
/* values if *SAME specified for the parameter */

/***********************************************/

If Cond(&OutQ_In *NE *Same) Then( +
ChgVar Var(&OutQ) Value(&OutQ_In))

If Cond(&Copies_In *NE -1) Then( +
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ChgVar Var(&Copies) Value(&Copies_In))
Update PRTCTL

SndPgmMsg Msg(‘Report’' *BCat &PrtF *BCat +
‘for user' *BCat &UsrPrf *BCat +
'successfully changed.")

Close PRTCTL
EndPgm

Figure 4. 7 - The RPG_CHGUSR command processing program for CHGPRTUSR

As with the RPG_ADDUSR program RPGHGUSR starts by defining the four

parameters passed to the program and declaring the PRTCTL database file using the

FILE command. But unlike RPG_ADDUSRhere you did not explicitly define any of

the parameters passed, RPG_CHGUSR does declare the twefgasa®OUTQ_IN and
&COPIES_IN. This is necessary as you need to preserve these values after reading the
PRTCTL record identified by the key values
declare different CL variable names for these two parameters then the @d@iNand,

when successful, would replace the command parameter values with the database record
values.

Another change from RPG_ADDUSR, where we used the INDS command to declare the
&RNF logical variable, and RPG_PRTCTL, where we explicitly declared the &RNF
logical variable, is that the RPG_CHGUSR program does not declare the variable &RNF
at all. Rather than using the RCDNOTFND keyword of the CHAIN command, as was
done in the earlier examples, RPG_CHGUSR will demonstrate another way to detect
when a records not found.

After opening the file using the &R commandRPG_ CHGUSR attemptat (A) of
Figure 47 to read a record from PRTCTL where the record key is equal to the
&USRPRFand &PRTFparameter valuge But note that the RCDNOTFND keyword is
not beingused Whenthis keyword is not used CLF will send escape messages to the
application program to indicate thée requestececord was not fouh The help text for
the RCDNOTFND keyword documents that message VC25BE8drd not found in file
&1) will be sentsofollowing the CHAIN command is a Monitor Message (MONMSG)
commandhatmonitors for VC2501BThis is shown at (B)f this message is received
RPG _CHGUSR sends a message to the user indicating that the specifiegposts

not in the PRTCTL file adh that the user should run the ADDPRTUSR command
RPG _CHGUSR thertloses the PRTCTL file and returns.

If message VC2501B was not receiNREG CHGUSR uses thiglodify Existing Record

(UPDATE) commandat (C)t o update the user 0swhatfieldsor d aft
should be modifiedt is this check that requires that you define the Output queue and

Copies parameters using names that are different than the field names used in the

Bruce Vining Serviceonfidential Page32



PRTCTL record formafThe program then sesd message indicating the changas
successful, closes the PRTCTL file, and returns.

Most CLF commands have one or more keywdindsare associated with various forms
of feedback. These keywords are Record Not Found (RCDNOTFND), Fewod

(ERR), and End of File (EOF). You have th®ice when writing an application program
using CLF whether you want to use CL variables or MONMSG to handle feedback
related to these situations. You can, within the same prograven with the same
commandintermix these two feedback mechanisms intedxr manner is appropriate
for your needs.

Unlike theRPG_ADDUSR program, where reading a record prior to writing a new
record is optional, thRPG CHGUSR program must read the record to be updated prior
to using the UPBTE command to update the recorchéeTUPDATE command will

update the record that is last read from the file and that is locked for update.

The source foRPG CHGUSR can be found in memiRPG _CHGUSR of source file
VC2CLF/VC2CLSRC. To create the program into QTEMP you can use one of the
pre@mpiler commands such as

CRTBNDCLF PGM(QTEMRPG CH®SR) SRCFILE(VC2CLF/VC2CLSRC)

To change the number of copies user BAKER gets of the rg@RLISTfrom 2 to 5
you use the command

CH®RTUSR USRPRF(BAKER)PRTF(USRLIST) COPIES(5)
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DELETING ONE OR MORE DATABASE RECORDS

Having added and changpdnter file USRLIST foBAKER,i t 6 s nowdelete t o
B a k eacdrdsfrom the PRTCTL filgzigure 48 shows the source for the command
RemovePrint Control UserRMVPRTUSR). Figure 8.shows the source for the CPP
RPG RMVUSR.

CMD PROMPT('‘Remove Print Control User’)

PARM KWD(USRPRF) TYPE(*SNAME) LEN(10) MIN(1) +
PROMPT(‘User profile")

PARM  KWD(PRTF) TYPE(*SNAME) LEN(10) SPCVAL((*ALL +
*ALL)) MIN(1) PROMPT('Printer file')

Figure 4. 8 - Command definition for RMVPRTUSR

For the RMVPRTUSR command we only need the two parameters USRPRF and PRTF.
Both are required parameseas they are necessary to identify the PRTCTL entry that is

to be removed. As it is likely that a given user may have multiple entries in the PRTCTL
file, one for each report they might run, RMVPRTUSR also defines the special value
*ALL for the PRTF keyvord. When *ALL is used the CPP will delete all records for the
specified user name. If a specific PRTF is identified only that specific record will be
deleted.

The source for RMVPRTUSR can be found in member RMVPRTUSR of source file
VC2CLF/QCMDSRC. To crate the command into the QTEMP library you can use the
command

CRTCMD CMD(QTEMRMWPRTUSR) PGM(QTEMPRPG RMWSR) +
SRCFILE(VC2CLF/QCMDSRC)

/***********************************************/

/* This program is the CPP for the RMVPRTUSR */

/* command. */
/***********************************************/

Pgm Parm(&UsrPrf_In &PrtF_In)

/***********************************************/

/* Declare the program parameters */
/***********************************************/

Dcl Var(&UsrPrf_In) Type(*Char) Len(10)
Dcl Var(&PrtF_In) Type(*Char) Len(10)
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/* Declare the PRTCTL file and CLF related */
/* indicators */
/ nnnnnnnnnnnnnnnnnnnnnnnn /

File FileID(PRTCTL)
Inds CLFInd(*Yes)

/* Open PRTCTL for keyed access */

/ * * * * * * * * /

Open FileID(PrtCtl) Usage(*Both) AccMth(*Key)

/* Determine if only one record is to be */
/* deleted or if multiple records might be  */

/* deleted */
/*********** ************************************/
(A) If Cond( &PrtF_In *NE *ALL ) Then(Do)
/************ ************************/

/* If one, read the record and */
/* delete if found. If not found, */

/* send an error message */
/************************ ************/

Chain (&UsrPrf_In &PrtF_In) PRTCTL +
RcdNotFnd(&RNF)

If Cond(*Not &RNF) Then(Do)
(B) Delete PRTCTL

SndPgmMsg Msg(‘'Report’ *BCat &PrtF +
*BCat 'for user' *BCat &UsrPrf *BCat +
'successfully deleted.")

EndDo

Else Cmd(SndPgmMsg Msg('Report' *BCat +
&PrtF_In *BCat 'for user' *BCat +
&UsrPrf_In *BCat +
‘'not found in PRTCTL."))

EndDo
Else Cmd(Do)

/************************************/

/* If multiple records are possible */

/* attempt to position to the first */
/******************** ****************/

© Setll &UsrPrf_In PRTCTL
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/ * * * * * * ************/

/* Attempt to read the first record */
[Fkkkkkkkkkkkkk ok /

(D) ReadE &UsrPrf_In PRTCTLE ~ OF(&EOF)

/ * * * * * * * * x/

/* If none found, send error message*/
/ nnnnnnnnnnnn ************/

If Cond(&EOF) Then( +
SndPgmMsg Msg( +
‘No entries found fo r user' *BCat +
&UsrPrf_In))

Else Cmd(Do)

/************************************/

/* If one or more found, read all */
/* of them, delete them, and send a */
/* message  for each one. */

/************************************/

DoWhile (*Not &EOF)
(E) Delete PRTCTL
SndPgmMsg Msg(‘Report' *BCat +
&PrtF *BCat 'removed.")
ReadE &UsrPrf_In PRTCTL EOF(&EOF)
EndDo

/************************************/

/* When done with all of them send */
/* a general message saying so  */

/************************************/

SndPgmMsg Msg( +
'All reports removed for user' +
*BCat &UsrPrf_In)
EndDo
EndDo

/***********************************************/

/* Close the PRTCTL file and return to the user*/

/***********************************************/

Close PRTCTL
EndPgm

Figure 4. 9 - The RPG_RMVUSR command processing program for RMVPRTUSR
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As with the earlier exampleRPG RMVUSR starts by declaring the parameters being
used, the database file PRTCTL, the logical variables for feedback from the CLF
commands, and opening the PRTCTL file.

At (A) of Figure 49 RPG RMVUSR checks the &PRTF_IN parameter to determine if

the special value *ALL is being used. If not the program attempts to read the record with
key value of &USRPRF _IN for the user name and &PRTF_IN for the report name. If the
record is successfully realdet record is deleted using the Delete RecoEL(ETE)

commandat (B), an appropriate message is séiné PRTCTL file is closed, and the

program returngf the record is not found an error message is, $eatPRTCTL file is

closed, and the program retarBased on what you learned with the previous

RPG PRTCTL,RPG ADDUSR, andRPG CHGUSR example programs this part of

RPG RMVUSR should be fairlgtraightforwardto understand.

Several new features however are introduced if the special value *ALL is udbé fo
PRTF keyword of RMVPRTUSR. In this cas¢ (C)RPG RMVUSR uses the command
Set Lower Limit (SETLL)to position the file to the first record with a key eqsal
greater than if there is no equal key in the fite)he value of the ZUSRPRF_IN
paraméer, followed by the Read Equal Key (READE) commaifidwith the READE
commandthere is no record with the specified key value then logical varialBleRis

to be set to true indicating thiagical endof-file has been reacheff.a record is found
with the specified key value then logical variablE@Fis to be set to falsés an aside,
you might notice that while the PRTCTL file is defined as having two key fields you can
use CLF commands to process records in the file using fewer keys. Thisf tibogh

the SETLL and the CHAIN commands, plus several others.

After running theREADE command the program checks thE@Fvariable. If this

variable is true a message indicating that no entries exist for the specified user is sent. If
this variable is fae, indicating that one or more records with the specified key value do
exist,RPG_ RMVUSR performs additional processing.

Upon verifying that records matching the &USRPRF _IN value do i3 RMVUSR

enters a DOWHILE loophatis conditioned by End of Fél(logical variable &EOF) not

being trueWithin the DOWHILE loopRPG RMVUSR deletes each record at (E) using

the Delete Record (DELETE) command, sends a messages identifying the report that was
removed, attempts to read the next record with a matchingakeyreturns to the initial
DOWHILE (*Not &EOF) compareThis DOWHILE cycle will continue for as long as

more records are founwith the specified &USRPRF_IN paramete&lue When all

records for &USRPRF_IN have been deleted the DOWHILE loop ends, ageessent
confirming that all records have been removed, the program closes the PRTCTL file, and
returns.

| t 6s wor t h SBThel andiREADED@Amandatelzeing used with one key
value (&USRPRF_IN wenthe *ALL special value is used for PR)IWwhile CHAIN
usestwo key values (&USRPRF_IN and &PRTF_ihen aspecific reports identified
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with the PRTF keyword You decide how many keys are to be used for &kclelated
command when processing your datab@seugh not shown in this example the
KEYSTRUCT keyword allows you to dynamically decide how many key fields to use at
runtime (as opposed the the RPG_RMVUSR example where the number of key fields is
being specified at compile time).

Similar to theRPG_CHGUSR program, thRPG_RMVUSR program musead the
record from the PRTCTL file before it can deldterecord.The DELETE command
will delete the record that is last read from the file and that is locked for update.

The source foRPG RMVUSR can be found in membRPG RMVUSR of source file
VC2CLFNC2CLSRC. To create the program into QTEMP you can use one of the
precompiler commands such as

CRTBNDCLF PGM(QTEMRPG RMWSR) SRCFILE(VC2CLF/VC2CLSRC)
To test the RMVPRTUSR commamdn the following commands:

ADDPRTUSR USRPRF(ABLE) PRTF(USRLIST) OUTQ(ABLEPRT) +
COPIES(3)

ADDPRTUSR USRPRF(BAKER) PRTF(REPORT1) OUTQ(BAKERPRT)

ADDPRTUSR USRPRF(BAKER) PRTF(REPORT2) OUTQ(BAKERPRT)

ADDPRTUSR USRPRF(BAKER) PRTF(REPORT3) COPIES(10)

ADDPRTUSR USRPRIEOOKPRTF(REPORT?2)

Using the commanBSPPFM PRTCTLlyou shoull see five (or six if you previously
added report USRLIST to BAKER back whewrking withthe ADDPRTUSR
command) records.

Now use the command

RMVPRTUSR USRPRF(BAKER) PRTF(*ALL)

Re-running theDSPPFM PRTCTIlcommand you should now only see the two records
asociated with ABLE and COOK. Al of BAKER:
from the file.

To also delete ABLEOGs entry for the USRLI S

RMVPRTUSR USRPRF(ABLE) PRTF(USRLIST)
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USING A DISPLAY FILE

Having seen how to read, write, update] delete database records from a CL program

l etds | ook at what i s r drgnuan interactivé applichtios.p| ay
Figure 4.0 shows the source for the display file PRTANIQ. Figure 4.1 shows the

source for the progralRPG SHWUSR

CAO03(03)
R PROMPT
2 ADATE
EDTCDE(Y)
2 70TIME
3 30'PRTCTL Inquiry'
6 11'Enter user name:'
USRPRF R | 6 3dREFFLD(USR PRF PRTCTL)
8 11'Enter report name:'
PRTF R | 8 34REFFLD(PRTF PRTCTL)
50 ERRMSG(+
‘No entry found' 5 0)
23 6'F3=Exit'
R DISPLAY
2 ADATE
EDTCDE(Y)
2 70TIME
3 30'PRTCTL Inquiry'
8 6'Name:
USRPRF R O 8 23REFFLD(USRPRF PRTCTL)
9 6'Report:
PRTF R O 9 23REFFLD(PRTF PRTCTL)
11 6'Output queue:'
ouUTQ R O 11 23REFFLD(OUTQ PRTCTL)
12 6'Copies:
COPIES R O 12 23REFFLD(COPIES PRTCTL)
23 6'F3=Exit'

Figure 4. 10 - Definition for display file PRTCTLINQ

There ae two record formats within the PRTCTLINQ display file. The fiestord
format PROMPT, prompts the user for a user profile name and a report name.

The second record format, DISPLAY, is usedden a record is found in PRTCTL for the
user name and reparquested on the PROMPT displ®ISPLAY is used talisplay the
user profile name, report name, output queue to spool the report to, and the number of
copiesto be printed fothe report. If the Enter key is used with the DISPLAY record
format the user iseturned to the PROMPT screen to continue with more inquiries. If
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command key 3 used from either record format the program ends. Usingnand key
3 causes indicator 03 to be set on.

From the PROMPT display,iven a record is not found in PRTCTL for tleguested

user name and repothe user remains on the PROMPT scrdedicator 50 is useih

this casdo showan error message indicating that no entry was found for the user and
report.

The source for PRTCTLINQ can be found in member PRTCTLINQ of sdilece
VC2CLF/QDDSSRC. To create the display file into QTEMP you can use

CRTDSPF FILE (QTEMP/PRTCTLINQ SRCFILE(VC2CLF/ QDDSSRC

/***********************************************/

/* This program provides an inquiry function */
/* to the PRTCT L file */

/***********************************************/

Pgm

/***********************************************/

/* Declare the PRTCTL database file, the */
/* PRTCTLINQ display file, and CLF indicators */

/***********************************************/

File PRTCTL
File PRTCTLINQ
Inds CLFInd(*Yes)

/************ ***********************************/

/* Open PRTCTL and PRTCTLINQ */

/***********************************************/

Open PRTCTL AccMth(*Key)
Open PRTCTLINQ Usage(*Both)

/***********************************************/

/* So long as the user does not press CF03  */

[* prompt for the use r and report name to show */
/***********************************************/

DoUntil Cond(&INO3)

/************************************/

/* Display the PROMPT display */

/************************************/

(A) Exfmt RcdFmt( Prompt)
If Cond(&INO3) Then(Leave)
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(B) Chain (&UsrPrf &PrtF) PRTCTL RcdNotFnd(&RNF)

/ * * * * * * * * x/

/* If no record found, display  */
/* error message with &IN50 */
/ * * * * * * * * * /

If Cond(&RNF) Then( +
ChgVar Var(&IN50) Value('1"))

/ * * * * * * * * x/

/* If record found, display it~ */

/************************************/

Else C md( +
(© Exfmt RcdFmt(Display))

EndDo

/***********************************************/

/* Close our files and return when CF03 used */

/***********************************************/

Close PRTCTL
Close  PRTCTLINQ

EndPgm

Figure 4. 11 - The RPG_SHWUSR program

As with the earlier exampleRPG SHWUSR first declares the files that are to be used
using theFILE command CLF logical variables using tHBIDS commandand opens

the filesusing the OEN command With RPG SHWUSR there are two filesthe
PRTCTL database filand thePRTCTLINQ display file.

After opening the fileRPG SHWUSRenters into a DOUNTIL loop that will end when
logical variable (indicator) &INO3 is set to true or on. &INO3 is set to true when the user
presses command key 3 from any of the PRTCTLINSPldy formats. Within the
DOUNTIL RPG_SHWUSRat (A) uses th&aXFMT command to write and then read the
PROMPT record format. If the user pressemmand key ®n the PROMPT display

then logical variable (indicator) &INO3 set tatrueand the program LEAV&the

DOUNTIL loop. Upon exiting the DOUNTIL loophe program closes the files and
returns.

When &INO3 is false the prograat (B) attempts to read a recdidm PRTCTL, using

the CHAIN command, where the record key values are equal to the requested &BSRPR
and &PRTF names. If no record is found logical variabiN& is set to true due to the

use of keyword RCDNOTFND.
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I f &RNF is true then | ogi cAshremimderiteabl e &1 N5
variable &IN50 is used with the PROMPT record formadigplay the error message
O6No entry found©éo.

If &IN50 is false, indicating that a record was found for the specified user name and
report namethe EXFMT command is usedt (C)to write and then read the DISPLAY
record formatlf the user pressesommand kg 3 from the DISPLAY record format then
logical variable &INO3 is set to true. &INO3 being trwél cause the program to exit the
DOUNTIL loop.

Notice that there is no need for you to move (CHGVAR) the data read from PRTCTL file
variablesto the variableslefined by the PRTCTLINQ DISPLAY record format. The
precompiler, when files are declared with FHEE command and FLDSTG(*AUTO),

will automatically share data acrddss andrecord formats based on fields having the
same nam¢or instance the field OTQ existing in both PRTCTL and PRTCTLINQ)
Because the field names used in the DISPLAY record format are the same as the field
names used in the CTLRCD record formthe PRTCTL filethe appropriate data is

shown without you having to move the data frone record format to anothd his

automatic sharingpased on field namess not truewvhenusi ng CL6s mul tipl e
support or CLB baserun-time or generation tool@hat is, not using the precompiler).
Without the precompiler you needdodeCHGVAR command to move datan a
variablesuch a OUTQ from the PRTCTL file record format the &OUTQ field of

the PRTCTLINQ file record format

Getting back to the review ®8PG SHWUSR, f the user has not presseaimmand key
3 (logical variable &INO3 is nottie) the program renters the DOUNTIL loop anithe
PROMPT record formas shown once again

TheRPG SHWUSR program is very simple in nature but hopefully gives you an idea of
what is required to develop an interactive application that also works wéthadat files

on your systemif you are familiar with developing interactive RPG applications you
should find no difficulty moving into a CLF environment.

The source foRPG_ SHWUSR can be found in membRPG SHWUSR of source file
VC2CLF/VC2CLSRC. To creatie program into QTEMP you can use one of the
precompiler commands such as

CRTBNDCLF PGM(QTEMIRPG SHWSR) SRCFILE(VC2CLF/VC2CLSRC)

To runRPG_SHWUSR you simple use

CALL PGM(RPG SHWISR)

While theRPG_SHWUSR program is reasonably straight forward it casifoglified in
terms of the number of lines of codd (B) in RPG_SHWUSR logical variable &RNF is
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used to indicate that a PRTCTL record is not found for the requested user and report.

When &RNF is true, &IN50 is then set to true in order to display am eressage to the

user. But there is nothing that stops you from directly using &IN50 with the

RCDNOTFND keyword of th€HAIN commandJust because CLF provides standard
indicators for feedback doesndédt mean you h
variabks that make the most sense to you.

Figure 4.2 shows the source for a more streamlined versid®dRgse SHWUSR. The
name for this example RPG DSPUSR.

/***********************************************/

/* This program provides an inquiry funct ion */
/* to the PRTCTL file */

/***********************************************/

Pgm

/***********************************************/

/* Declare the PRTCTL database file and the */
/* PRTCTLINQ display file */

/*************************************** ********/

File  FileID(PRTCTL)
File  FileID(PRTCTLINQ)

/********** *************************************/

/* Open PRTCTL and PRTCTLINQ */

/***********************************************/

Open PRTCTL AccMth(*Key)
Open PRTCTLINQ Usage(*Both)

/***********************************************/

/* So long as the user does not press CF03 */

/* prompt for the user and report name to show */
/***********************************************/

DoUntil Cond(&INO3)

/************************************/

/* Display the PROMPT display */

/************************************/

ExFmt RcdFmt(Prompt)
If Cond(&INO3) Then(Leave)

(A) Chain (&UsrPrf &PrtF) PRTC TL +
RcdNotFnd( &IN50)

/ * * * * * * * * a/

/* If record found, display it  */
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If Cond(*Not &IN50) Then( +
ExFmt RcdFmt(Display))

EndDo

/ * * * * * * * * * * * /

/* Close our files and return when CFO 3used */

Close PRTCTL
Close PRTCTLINQ

EndPgm

Figure 4. 12 - The RPG_DSPUSR program

With RPG _DSPUSR variable &IN50 is used (A) with the RCDNOTFND keyword of
the CHAIN command. As &IN50 will be set to true by ti&1AIN command (in the case
of a record not being found in the PRTCTL file) the only conditional logic the program
needs is to write and read the DISPLAY record format when &IN50 is false. And as
logical variable &RNF is no longer being used you can also remove the useNDiie
command from the example.

RPG _SHWUSR andRPG DSPUSR are functionally equivaleRPG_SHWUSR is
showninitially asyou mayfind it easier tdollow the flow ofthat program exmple The
explicit IF/THEN/ELSE using variable &RNF assists in clarifying what processing is
being done. The COND(*NOT &IN50) test BPG DSPUSR is not as obvious. But you
can elect to use either style (or several others) that fits your needs.

The sourcedr RPG DSPUSR can be found in memiB?G DSPUSR of source file
VC2CLF/VC2CLSRC. To create the program into QTEMP you can use one of the
precompiler commands such as

CRTBNDCLF PGM(QTEMIRPG DSRJSR) SRCFILE(VC2CLF/VC2CLSRC)
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USING A PRINTER FILE

Figure 4.8 shows the source for the command Print Print Control User (PRTPRTUSR).
Figure 4.4 shows the source for tlexternally describegrinter file PRTCTLRPT.
Figure 4.5 shows the source for the progr&RG PRTUSR.

CMD
PARM

PROMPT('Pri nt Print Control User")
KWD(USRPRF) TYPE(*SNAME) LEN(10) MIN(1) +
PROMPT(‘User profile)

Figure 4. 13 - Command definition for PRTPRTUSR

The PRTPRTUSR command has oaequired parametérthe name of the user profile.
The source for PRTPRTUSR can be found in member PRTPRTUSR of source file
VC2CLF/QCMDSRC. To create the commantb QTEMPuse

CRTCMD CMD(QTEMP/PRTPRTUSR) PGM(QTENRRG PRTUSR) +
SRCFILE(VC2CLF/QCMDSK)

R HEADING SPACEB(2)
4DATE
EDTCDEC(Y)
70TIME
SPACEA(2)
25'Print Control Listing for'
USRPRF 10 +1SPACEA(3)
5'Report'
20'Output Queue'
35'Copies’
SPACEA(1)
R DETAIL SPACEA(1)
PRTF 10 5
ouTQ 10 21
COPIES 3 0 36EDTCDE(1)
R ENDING SPACEB(1)

Figure 4. 14 - Definition for printer file PRTCTLRPT

2'End of Listing'

In Figure 4.4 three record formatsredefined for the PRTCTLRT printer file. The

first, HEADING, represents the title and column headings for the report. The second,
DETAIL, is printed once for each record in the PRTCTL file that is related to the use
name specified with the PRTPRTUSR command. Each detail line includes the printer file
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used, the output queue for the report, and the number of copies. The third record format,
ENDI NG, prints the single |Iine 6End of List
PRTCTL file for the specified user have been listed.

The source for printer file PRTCTLRPT can be found in member PRTCTLRPT of source
file VC2CLF/QDDSSRC. To create the pentfile into QTEMP use

CRTPRTF FILE(QTEMP/PRTCTLRPT) SRCFILE( VC2CLF/QDDSSRC)

/***********************************************/

/* This program prints a report listing the */
/* PRTCTL entries for a given user. */

/** kkkkkkkkkkkkkkkkhkkhhkkhkkhhkkhhkkkhkkhkxkk /

Pgm Parm(&UsrPrf)

/****************************** *****************/

/* Declare the PRTCTL database file, the */
/* PRTCTLRPG printer file, and CLF indicators */

/***********************************************/

Fi le FileID(PRTCTL)
File FileID(PRTCTLRPT)
Inds CLFInd(*Yes)

/***************************** ******************/

/* Open PRTCTL and PRTCTLRPT */

/***********************************************/

Open PRTCTL AccMth(*Key)
Open PRTCTLRPT Usage(*Output)

/***********************************************/

/* Do the report headings */

/************************************* **********/

(A) Write  RcdFmt(Heading)

/***********************************************/

/* Position to the first record for the user */

/***********************************************/

(B) Setll  &UsrPrf PRTCTL

/***********************************************/

/* Print all of the records for this user  */

/ * * * * * * * * * * * /

(C) ReadE  &UsrPrf PRTCTL EOF(&EOF)

DoWhile Cond(*Not &EOF)
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(D) Wri te RedFmt(Detail)

(E) ReadE &UsrPrf PRTCTL EOF(&EOF)
EndDo
[FRFERRR Rk kkokkk ok ook ook
/* Show that the report is complete *

R S S S R S S R R A S S AR R A S S AR S **/

(F) Write  RcdFmt(Ending)

/***********************************************/

/* Close our files and return */

/***********************************************/

Close PRTCTL
Close PRTCTLR PT

EndPgm

Figure 4. 15 - The RPG_PRTUSR command processing program for PRTPRTUSR

TheRPG PRTUSR program is conceptually very similar toRG RMVUSR

program ofFigure 4.9 whenthe PRTF(*ALL) optionis being usedThe major difference
is that rather than deleting all of the PRTCTL recdaishe specified user,

RPG PRTUSR prints all of the records.

RPG PRTUSR starts by declaring the PRTCTL and PRTCTLRES using the~ILE
command and CLF related indicators usingIti®eS command. The prograthenopens
the PRTCTL file for input processirand the PRTCTLRPprinter file for output
processing.

Moving into the actual processingRPG PRTUSRat (A) the program outputs the
headings for the report being created using the Write RecordT&YRommand. This is

the same command as we used whating new records to the PRTC database with
theRPG ADDUSR command. t 6 s just that now you are
than a database file.

There is however a change in the keywadlag arebeing used with is WRITE

command. In earlier exarigswith the PRTCTL filethe FILEID keyword isused when
writing to PRTCTL In RPG_PRTUSR the RCDFMT keyword is being uselgen

writing to PRTCTLRPT The reason for this difference is due to the PRTCTL file only
having one record format defined while tirRTRCTLRPT file has three record formats.
The RCDFMT keyword defaults to the special value *ONLY, meaning that there is only
one record format defined for the file. For PRTCTL the default of *ONd_Xufficient.
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For PRTCTLRPT, with three record formats, yweed to explicitly indicatéherecord
format hat is b be used.

Earlier examplesising PRTCTLcould have used RCDFMT instead of (or in addition to)
FILEID, but FILEID is generally easier to remember. In addition FILEID can also be
specified positionallyf you prefer that style. Due to the use of the precompilei~iné,
you could use any one of the following W commands for PRTCTL:

WRTE PRTCTL

WRTE FILEID(PRTCTL)

WRTE RCDFMT(CTLRCD)

WRTE PRTCTL RCDFMT(CTLRCD)

WHRTE FILEID(PRTCTL) RCDFMT(CTLRCD)

Any of these five commandgould have resulted ia record bmg written to the
PRTCTL file. Writing to the PRTCTLRPT file however requires the use of the RCDFMT
keyword.In writing to PRTCTLRPT you could use any of these commands:

WRTE RCDFMT(HEADING)
VWRITE PRTCTLRPT RCDFMT(HEADING)
WRTE FILEID(PRTCTLRPT) RCDFMT(HEADING)

Having written the headings for the PRTCTLRPT report, you now position the PRTCTL
file at (B)to the first record with a key value greater than or equal to the specified user
name (&USHPRF) passed as a parameter to the program. Upon positioning the file to the
first record with a key value greater than or equal to the specified user, the pab@€am

then reads the next record with a key equal to the user name using th&eR&ADand.

If no record has a key value equal to &USRPRF the logical variable &EOF is set to true.
If a record with a matching key value is found then &EOF is set to false.

The program then enters a DOWHILE loop conditioned by &EOF being false. So long as
&EOF is fake the program will write a detail line using the WR commancdat (D),

read the next record with a key value equal to &USRBRE) and then rerun the
DOWHILE loop checking for the current value of &EOF.

When &EOF is true the DOWHILE loop is exitdtielast line of the report is written
using the WRTE command with the ENDING record form@), the PRTCTL and
PRTCTLRPT files are closed, and the program returns.

The source foRPG PRTUSR can be found in membPG PRTUSR of source file
VC2CLF/VC2CLSRC.To create the program into QTEMP you can use one of the
precompiler commands such as

CRTBNDCLF PGM(QTEMRPG PRTUSR) SRCFILE(VC2CLF/VC2CLSRC)
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To test the program you can use the PRTPRTUSR command. Try it with both a name
that is found in the PRTCTL file da name that does not exist in the PRTCTL file. If
you need to add records to PRTCTL you can use the ADDPRTUSR command
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WHY DEVELOP USING THE CLF PRECOMPILER?

When you arevriting a CLF application program you have a choice in terms of the
developmenernvironment you will be creating the program in. CLF provides a
precompiler environmerihatcangreatlysimplify your development efforts and provide
you with access to database capabilities not available otherwise. A key point is that a
CLF applicatiorcreatedusing the precompilexill run on a system that does not have the
precompiler installed. All CLF applicatiarapabilitiesthat are enabled by the

precompiler are available to all systems that have lkdderun-time support installed.

The choice of whiaer or not to use the precompiler is strictly a development degision
not a runtime decision.

Enhanced Productivity

1 If you are familiar with RPG then the most obvious reason is access fofinee
RPGlike CLF commands to work with files on the systevany RPG
developers can be productively using CLF in less than a day.

1 Less coding the precompiler will set appropriate values for most CLF
input/output related commands. For instance the precompiler can determine and
set the appropriate CL variable to fieethe Record Buffer (RCDBUF)
keyword of the READRCDCLF commargarhich is the Cksyntax command
for reading records when not using a precompilfithout the use of the
precompiler the developer must explicitly code the RCDBUF keyword

1 More flexible supprt for multiple filesi for instance thé&ILE precompiler
support can allow the value of a field to be shared across multiplarites
record formatsvhen FLDSTG(*AUTO) is specified. This can allow a consistent
view of a common field such as &CustNbr &amer number) that miglexist
inmorethanonefilerou donét have to use CHGVAR
move field values from one file or record format to anaother

1 More flexible compilation suppoitfor instance the INCLUDEommand
provided by CLF in V5R4 allows you to include CL source from one or more
source members into the current compilation. When directly compiling with
CRTBNDCL or CRTCLPGM the IBM provided INCLUDE support does not
provide for nesting of INCLUDE commands and @ available unless you are
at V6R1 or a later release

1 Ease of prototyping combining the flexibility of CL with the functions of CLF
provides for rapid prototyping of database access scenarios. Even if your final
application will be written in a languagech as RPG or COBOL, you may find
thatthecommand prompting, online help, data type flexibilggd runtime
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flexibility of CLF allows you to test and analyze possible database approaches
much faster than when using other languages.

CLF Commands Not Av ailable Outside the Precompiler Environment

Some CLF commands are only supported by the precompilese commands fall into
one or more of the following categories:

1 Access tadditionaldatabaseapabilitiesi for instance using the Retrieve Null
Attribute (RTVNULACLF) andChange Null Attribute (CHGNULACLF)
commandsllow youto test or set the null attribute associated with a database
field. Directly compiling with CRTBNDCL or CRTCLPGM provides you with
no access to this null attribute

1 More flexible accss to database capabilitieor instancehe Retrieve Variable
Field Length (RTVVFLCLF) and Set Variable Field Length (SETVFLCLF)
commands allow you to retrieve and set the actual lengtivariiable length
database field. In addition the SETVFLCLF coamd provides support for
calculating the actual length based on a trim character that you sjpBoifgtly
compiling with CRTBNDCL and CRTCLPGM requires the use of the %Binary
built-in in order to access the variable length fisldctual lengtland for yu to
calculatea fieldsactual length yourself

1 Avoid bugs in the applicationfor instance th&ILE precompiler support can
allow a variable length field to be referenced directly by nahoe using the
precompiler andidectly compiling a program with RTBNDCL or
CRTCLPGM where files contain variable length fields and\thgable length
field is the targe(VAR) of a CHGVARcommandcan lead to inadvertent
corruption of the CL variables valifereferenced directly by name

As thistype of bugissubti( aft er all a devel oper woul d
an example might hel@ssume that you have a database defined with the

following variable length fieldising DDS (ote thathefollowing examplewould

alsoappl to aSQL table using a variable letigfield):

TXTSTR 30000 TEXT('Text String’)
VARLEN(50)

If a standard CL program were to declare this file with the DCLF command, read
a record from this file where the value of &TxtStr vea8byte textstringof
6Somext 6, atmedimpleboemmand u n

ChgVar Var (&Txt Str) Value(6%$40, 0
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