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1. Welcome to Control Language for Files

The IBM i Control Language (CL) is a very powerful and prdiheclanguage that

virtually all programmers and operators of the system are familiar with. It allows you to
run your system, write application programs to automate system operations, and write
application programs work with the prodsigbu may have instie@d on your system. CL
however does have limitations in terms of its ability to work with the business databases
that run your company and its ability to provide information to users in the form of
interactive applications and printed reports.

The PowerCLControl Language for Files (CLiproductaddresses these limitations and
does so in a manner that maximizes the productivity of your operators and programmers.
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 gplication developers can

experience significant productivity enhancements as they no longer need to work with
multiple langwages 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 superset of the file support
found in these other high level languages, and this superset is acoassiblgthrough

CLF provided command interfaceSLF provides a common, consistent interfacgdor
System i resources.

SUMMARY OF FEATURES
1 Supportphysical files, logical filesDDM files, Openqueryfiles,and SQL views
o Externally described data in addition to progrdescribed
0 Keyed access and access by relative record number
o Read, Write, Updateand Delete
o Dynamic changes in sequential read direction
o Commit and Rollbackupport

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

o Logical files can be single format, muftirmat, or join

1 Supoorts display files
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o Externally described data in addition to program described
o0 Subfiles
o Read, Write, and Write/Read support
0 Multiple device support
1 Supports printer files
o Externally describd data in addition to program described
o Override of spool file name, user data
1 Two command interfaces provided
o Traditional CL syntaxsuch as:
A OPNFCLF to Open a File using CLF
A POSDBFCLF to Position a File using CLF
o Freeform RPGIlike syntaxsuch as:
A OPENto 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 Extensive ofine help for commands and menus
1 CLF file commands can eexist with traditional CL file commands
0 Add CLF fundion to existing CL applications with minimal effort

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

1 Elimination of need to write RPG/COBOL/C programs to meetifoutput needs of CL
application

0 Less programs to develop/test/maintain
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o Easier application development by staying in one application language
environment. If 95% of the function is best served by traditional CL why
introduce RPG, COBOL, or C for the remiag 5%"?

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

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

1 National language enabled and will operate correctly with@ystem supported
national language version (NLV)

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

The CLF Rurtime Generation Tool Guid&ovides information that shows how to
develop CLF based applications without the use of a precompiler. The manual will
introduce you tdhe Rurttime Generation Tools available to extract external file
definitions to CL source s&inent DCLs and demonstrate some of the additional
keywords that you must code when not using the precompiler. This manual should be
used in conjunction with the CLF Programmers Guide for CL Developers. The
Programmers Guide discusses how CLF commands wioitk this manual covers what
additional steps you need to take when not using the precompiler.

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 fiflesn a CL based apmlation. 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 yoteéamto

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 important in helping to provide the most
accurate and highuality information. Bruce Wing 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 Vining Services

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 O6Contact Us®©d.

Be sure to include the name of the baibleversion of the book (found on the front page,
lower left cornerland thepage number or topibatyour comment appliet.

This manual is available onlinewatvw.brucevining.comWhen working with a
hardcopy version of this manual yaull want to verify ttat 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. RTFs a
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 repgeneratingapplications

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, databkese 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 rurtime environmensupport for CLF application€LF
applications can beéeveloped omnesystem(using the optional precompiler suppdhte
optional generation commands, or the basetime supportand then distributed to other
systems that have only the bage-time producinstalled.The base produdption
provides allnecessary rutime support foany CLF application.

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

all of the CLF precompiler commands with the exceptiothefactual create commands
- CRTBNDCLF, CRTCLFPGM, CRTCLFM@D, CLFI, and CLFO. Theemaining
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 h&eggrecompiler installed list

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 from writing an application using only the
base rurtime supporprogrammer prductivity will not be highrelative to using either a
precompiler or the generation tooldie intent of providing the base product as a

separate, no charge optimnto facilitate the development of applications using the
precompiler or the generation s, and then distributing those applications to

production environmentshere no additional febased software is requirdtlis not

intended that developers create applications using only the basmeuproduct.

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 applications- an environmenthatcan significantly improve the
productivity of CL aevelopers when working with files on the Systeffhe
precompilers support both a conventional CL command syntax and dilkRéémmand
syntax.The CLF precompilers greatly simplify the development effort involved when
working in environments such as commfield names that exist in more than one (fike
particular common field names across database files, display files, and/or printer files)
multi-format files,database files using fields defined as null capable or vailiadgh,
etc.A list of the canmands provided with this option can be foumthe CLF

Installation Reference manual.

CLF Option 2: Run -Time Generation Tools

Option 2 of the CLF product provides supportdocessingxternally described file
definitions when the precompiler (option i)not available to you. This optigmovides

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 one file is needed
within the CL programMulti-file applicaions can be written using only the base-

time support and the Retime Generatiornlools, but programmer productivity will not

be as high when compared to using the precompiler sugplist.of the commands
provided with this option can be foundtire CLF Installation Reference manualhen
orderinga license key fooption 1 of CLF you automatically also receavéicense key

for option 2.

CLF Option 3: Sample Programs

Option 3of the CLF producprovides a large number of sample programithe CLF
product librarytW’ C2CLF. Thesource filesareVC2CLSRG QDDSSRC and
QCMDSRC

VC2CLSRC contains the source for the sample programs used in this manual and the
example programgrovidedin the online help available with all CLF commands.
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1 Source memberswita name starting with ODEV_06 ar
require the use of the precompitéroption 1in order to be createmhd
demonstrate the use of conventional CL syntax CLF comm@mate compiled,
the DEV_ programs require only the rtime base suppt of CLF in order to
run.

1 Source members with a name starting wit
require the use of the precompitdroption 1land demonstrate the use of the free
form RPGlike command interfacéOnce compiled, the RPG_ programs regui
only the runtime base support of CLF in order to run.

1 Source members with a name starting wit
utilize the runrtime generatiortools of option 2. These examplesn be compiled
using the i commands Create Bound CL Paog{CRTBNDCL), Create CL
Module (CRTCLMOD), or Create CL Program (CRTCLPGKnce compiled,
thed R N Tprogramgequire only the ruitime base support of CLF in order to
run.

T Source members wi tBASad narme exampbren gp rwd g r
written using only the bagsentime supportOnce compiled, thBAS__ programs
require only the ruiime base support of CLF in order to run.
The QDDSSRC source file contains:
1 DDS for the sample databagbatare provided with the CLF product
91 DDS for displayfiles thatare used by some of the CLF sample programs

1 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 theobjectsprovided with this option can be foundthe CLF Installation
Reference manual.
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INSTALLATION , UPGRADING, AND MAINTAINING

To install one or more options of the CLF product, upgrade to the latest release of the
CLF product, or apply PFs to 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 receivé 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 dgfsupport for 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 receivitejeplone access, 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
precompiler) 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 defectrsfpo
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 receiantgyatic
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 ganeration tols, you receive electronacessto 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 discges how to develgmompile, and rua CLF application program

when using the rutime generation tools without a CLF precompilEnis information is
intended primarily as guidance to the CLF developer and represents a Programmers
Guide level of informatin. CLF commands are discussed but not covered in detail. CLF
commandletails at the Reference Manual level can be found inrthiee help provided
with each command. The command help can be accessed on your System i or via a
browser atittp://www.brucevining.com

This chapter provides generation tool solutions to the programs discussed in Chapter 4 of
the CLF Programmerés Guide for the CL Deve
CLF Pr ogr ammeion@psor tGraviedirg the solutiort provided in this

chapter. This chapter will be discussing the additional work involved when not using a
precompilerAl | background information is | ocated
CL Developer.
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RANDOMLY READ A RECORD BY KEY

Pgm
/*
[* GENFFDCLF Output 07/06/09 */
/* File ID used: *NONE */
/* File used: QTEMP/PRTCTL */
/* Name modifier: *NONE */
[* g/l

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

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

[* */
[* Single stru cture for record format: CTLRCD */
[* */

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

(A DCL  VAR(&CTLRCD) TYPE(*CHAR) STG(*AUTO) +
LEN(32)
DCL  VAR(&USRPRF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 1)
DCL  VAR(&PRTF)  TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 11)

DCL  VAR@&OUTQ)  TYPE(*CHAR) STG(*DEFINED) +

LEN(10) DEFVAR(&CTLRCD 21)

DCL  VAR(&COPIES) TYPE(*DEC) STG(*DEFINED) +

LEN(3 0) DEFVAR(&CTLRCD 31)

/******************************************* *************************/
& */

/* End of GENFFDCLF output. */

[* */

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

Dcl Var(&RNF) Type(*Lgl)
RtvJobA CurUser(&UsrPrf)

(B) OpnFCLF FileID(PRTCTL) AccMth(*Key) LvIChk(*No)
(C) ReadRcdCLF FileID(PRTCTL) Type(*Key) RcdNotFnd(&RNF) +
KeyRel(*EQ) KeyList(&UsrPrf 'USRLIST") +
RcdBuf(&CtIRcd)
If Cond(&RNF) Then(OvrPrtF File(USRLIST) +
OutQ(DEFAULT) Copies(1))
Else Cmd(O vrPrtF File(USRLIST) OutQ(&OutQ) +
Copies(&Copies))

CloFCLF FileID(PRTCTL)

*/
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/* Call the program that runs report USRLIST */
DItOvr  File(USRLIST)

EndPgm

Figure 4. 1 - Randomly reading a record from the PRTCTL file

As the precompiler is no longer being useéigure 4.1 you haveto removethe

DCLFCLF commadofFi gure 4.3 in the Programmer o6s G
Without the precompileyou mustprovideyour own definitions for the CTLRCD record

format of the PRTCTL file. This is shown in italicized bold at (Afigure 4.1. The CL

variable &CTLRCD represents one record from the PRTCTL file. Following the

definition for the CL variable &CTLRCD are the individual record format field

definitions using the CL STG(*DEFINED) support introduced with V5R4.

You could hae handcodedthese DCL statements using the information supplied by
system commands such as Display File Field Description (DSPFFD) but CLF provides
the runtime generation tootommand Generate File Field Definitions using CLF
(GENFFDCLF)thatcan automte this task. The source lines following the PGM
commandand preceding the DCL for variable &RN&fe generatedsingthe command

GENFFDCLF FILEID( *NONE) FILE( PRTCTL)

This command will extract the record format and field information from the PRTCTL
file, generate DCL statements for the record formats and fields, and then save these
declares to a source member. The default source member is the name of the file, the
default source file is *LIBL/QCLSRC. You cahen manually copthe generated DCLs
into the ®urce program.

Note that if your system is at V6R1 or later then you could use the IBM provided
INCLUDE command in the source program to have the file definition included at
compile time (eliminating the manual copy operatibfile GENFFDCLF commanchn
actually generate more definitions than shown but for now we only need these lines in
example program.

At (B) of Figure 4.1 you add the Level Check (LVLCHKkeywordto theOPNFCLF
command. The OPNFCLF command defaults to performing a level check when opening
a file andthe sourceopied into thea@mpleprogramis notsufficient to use level

checking. For this reasgmou specify LVLCHK(*NO). The GENFFDCLF commanzhn

1 CLF also provides an INCLUDE command (one with more function than the IBM provided command and which

is available with V5R4) as paof the precompiler. But if you were using the precompiler then you would most

likely be using the DCLFCLF command rather than the GENFFDCLF cominand whi ch case you wou
either INCLUDE command.
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generatdevel check information but the discussion of that function is being deferred
(specifically to the reviewf Using a Display Filg

At (C) the Record Buffer (RCDBUKkeywomd is added to th READRCDCLF

command. The RCDBUF keyword is used to identify the CL variable to receive the
record being readn Figure4.30f t he Pr o g rthe pnec@empitersdetédmined e

for youthe appropriate CL variable to receive the record. déithout the precompiler

you must explicitly specify that the record is to be read into the CL variable &CTL

In general the name of the record buffer CL variable generated by the GENFFDCLF
command is the name of the record format. The major excaptibtihe record format

name and file name are the same. In that case the CL variable name is the record format
name with the constant value _R appended to it.

The source for this program can be found in memi€F FPRTCTL of source file
VC2CLF/VC2CLSRC.You can compileRNT_PRTCTL into the QTEMP library as an
ILE application using

CRTBNDCL PGM(QTEMP/RNT_PRTCTL) SRCFILE(VC2CLF/VC2CLSRC)

To compile RNT_PRTCTL into QTEMP as an OPM application you can use the
command

CRTCLPGM PGM(QTEMP/RNT_PRTCTL) SRCFILE(VC2CLUNC2CLSRC)
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WRITING A RECORD TO A DATABASE FILE

[rrrrrkkikokkkkoekookokokokokoekkokokokook /

/* This program is the CPP for the ADDPRTUSR */
/¥ command. */

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

Pgm Parm(&UsrPrf_In &PrtF_In &0OutQ_In &Copies_In)

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

/* Declare the program parameters */

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

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

(A) Dcl Var(&UsrPrf_In) Type( *Char) Len(10)
Dcl Var(&PrtF_In) Type(*Char) Len(10)
Dcl Var(&OutQ_In) Type(*Char) Len(10)
Dcl Var(&Copies_In) Type(*Dec) Len(3 0)

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

[* */
/* GENFFDCLF Output 07/12/09 */
/* File ID used: *NONE */
/* File used: QTEMP/PRTCTL */
/* Name modifier: *NONE */
[* */
/********************************************************************/
/**************************************** ****************************/
I* */
/* Single structure for record format: CTLRCD */
[* */
/************ *% *% *% *% *% *% *% *% *% *% *% *% *% *% /
DCL VAR(&CTLRCD) TYPE(*CHAR) STG(*AUTO) +
LEN(32)
DCL VAR(&USRPRF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 1)
DCL VAR(&PRTF)  TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 11)
DCL VAR(&OUTQ) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 21)
DCL VAR(&COPIES) TYPE(*DEC) STG(*DEFINED) +
LEN(3 0) DEFVAR(&CTLRCD 31)
/********************************************************************/
[* */
/* End of GENFFDCLF output. */
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[rrrrrkkkkkkokkkkookokkeeokkokkokokeek koo /

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

[* */

/* Declaration of indicators for CLF command usage */

[* */
(B) DCL VAR(&EOF) TYPE(*LGL) /* End of file ~ */

DCL  VAR@&E  RR) TYPE(*LGL) /*Error found  */
DCL  VAR(&RNF) TYPE(*LGL) /* Record not found */

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

* */
/* End of GENINDCLF output. */

I* */

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

/* Open PRTCTL for keyed access and attempt to */
[* read an en try for the specified user */

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

OpnFCLF FileID(PRTCTL) Usage(*Both) AccMth(*Key) +
LviChk(*No)

ReadRcdCLF FileID(PRTCTL) Type(*Key) RcdNotFnd(&RNF) +
KeyRel(*EQ) Key  List(&UsrPrf_In &PrtF_In) +
RcdBuf(&CtIRcd)

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

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

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

If Cond(&RNF) Then(Do)

© ChgVar Var(&UsrPrf) Value(&UsrPrf_In)
ChgVar Var(&PrtF) Value(&PrtF_In)
ChgVar Var(&OutQ) Value(&OutQ In)
ChgVar Var(&Copies) Value(&Copies_In)

(D) WItRcdCLF FileID(PRTCTL)  RcdBuf(&CtlRcd)

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 CHG PRTUSR */
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/* command */

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

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

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

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

CloFCLF FileID(PRTCTL)
EndPgm

Figure 4. 2 - The RNT_ADDUSR command processing program for ADDPRTUSR

Member RNT_ADDUSR of source file VC2CLF/VC2CLSRGntains a version of the
DEV_ADDUSR program that does not require the use of the precompiler. Similar to how
you used the GENFFDCLF command to generate the declares for the PRTCTL file in
RNT_PRTCTL, RNT_ADDUSR uses the Generate Indicators using CLF ([HEGILF)
command to generate indicator declarations. The declare statements are then copied (or
INCLUDEUGd) into the RNT_ADDUSR program source at (B). The command used to
generate the declare statements is

GENINDCLF CLFIND(*YES)

In looking at RNT_ADDUSR you ay notice that another change was also made. With
DEV_ADDUSR you were able to define the parameters being passed to the program with
the same names as the corresponding fields in the PRTCTL file. This was possible due to
DEV_ADDUSR using FLDSTG(*AUTO) witithe DCLFCLF command for the

PRTCTL file. When using the GENFFDCLF command you are not able to use the
database field names as parameter names. The CL compiler will fail the compile. For this
reason RNT_ADDUSR needs to use other names for the parameterspdinitly DCL

these parameters at (A). In RNT_ADDUSR the parameter names are &USRPRF _IN,
&PRTF_IN, &0OUTQ_IN, and &COPIES_IN. As the values passed in as parameters are
being stored in these new CL variables, RNT_ADDUSR must also then, at (C), use
CHGVAR commands to move each of the parameter values to the database field
variables prior to running the WRTRCDCLF command.

When writing the new record to PRTCTL at (D) you must also add the RCDBUF
keyword to the WRTRCDCLF command. This is the same type of ehangou made to
the READRCDCLF command of RNT_PRTCTL.

You can compile RNT_ADDUSR into QTEMP with
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CRTBNDCL PGM(QTEMP/RNT_ADDUSR) SRCFILE(VC2CLF/VC2CLSRC)

To change the ADDPRTUSR command so that QTEMP/RNT_ADDUSR is the CPP,
rather than QTEMP/DEV_ADDUSR, yatan

CHGCMD CMD(QTEMP/ADDPRTUSR) PGM(QTEMP/RNT_ADDUSR)
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UPDATING A DATABASE RECORD

[rrrrrkkkokokokokokekkkokokokokokoekkokokokokok /
[* This program is the CPP for the CHGPRTUSR */
/* command. */
[rrrrrkkikokkkokokekkokokokokokoekkokokokook /
Pgm Parm(&UsrPrf_In &PrtF_In &OutQ_In &Copies_In)
/***********************************************/
/* Declare the program parameters */
/***********************************************/
Dcl Var(&UsrPrf_In) Type(*Char) Len(10)
Dcl Var(&PrtF_In) Type(*Char) Len(10)
Dcl Var(&OutQ _In) Type(*Char) Len(10)
Dcl Var(&Copies_lIn) Type(*Dec) L en(3 0)
/********************************************************************/
[* */
/* GENF FDCLF Output 07/12/09 */
/* File ID used: *NONE */
/* File used: QTEMP/PRTCTL */
/* Name modifier: *NONE */
/*
/********************************************************************/
/********************************************************************/
I* */
/* Single structure for record format: CTLRCD */
/*
/********************************************************************/
DCL VAR(&CTLRCD) TYPE(*CHAR) STG(*AUT 0)
LEN(32)
DCL VAR(&USRPRF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 1)
DCL VAR(&PRTF ) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 11)
DCL VAR(&OUTQ)  TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 21)
DCL VAR(&COPIES) TYPE(*DEC) STG(*DEFINED) +
LEN(3 0) DEFVAR(&CTLRCD 31)

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

/*

/* End of GENFFDCLF output.

/*

*/

*/

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

=+

*/

*/

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

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

OpnFCLF FileID(PRTCTL) Usage(*Both) AccMth(*Key) +
LvIChk(*No)

ReadRcdCLF FileID(PRTCTL) Type(*Key) KeyRel(*EQ) +
KeyList(&UsrPrf_In &PrtF_In) +

RcdBuf(&CtIRcd)
/***********************************************/
/* 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('Rep ort' *BCat &PrtF_In +
*BCat ‘for user' *BCat &UsrPrf_In +
*BCat 'not found in PRTCTL. Use +
the ADDPRTUSR command to change the +
existing entry.")

CloFCLF FileID(PRTCTL)
Return
EndDo

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

/* If a record is found then update the record */
/* to the new values. Leave the current */

/*va lues 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( +
ChgVar Var(&Copies) Value(&Copies_In))

UpdRcdCLF FileID(PRTCTL) RcdBuf(&CtIRcd)
SndPgmMsg Msg(‘Report' *BCat &PrtF *BCat +
‘for user' *BCat &UsrPr f *BCat +
'successfully changed.")

CloFCLF FileID(PRTCTL)
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EndPgm

Figure 4. 3 - The RNT_CHGUSR command processing program for CHGPRTUSR

The changes that you need to make to RNT_CHGUSR are similar to those you made in
the earlier examples.

Member RNT_CHGUSR of source file VC2CLF/VC2CLSRC contains a version of the
DEV_CHGUSR program that does not require the use of the precompiler. You can
compile RNT_CHGUSR with

CRTBNDCL PGM(QTEMP/RNTCH®@SR) SRCFILE(VC2CLF/VC2CLSRC)

To change the CHGPRTUSR command so that QTEMP/RNT_CHGUSR is the CPP,
rather than QTEMP/DEV_CHGUSRoy can

CHGCMD CMD(QTEMBH®RTUSR) PGM(QTEMP/RNTCH@SR)
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DELETING ONE OR MORE DATABASE RECORDS

[rrrrrkkkokokokokokekkkokokokokokoekkokokokokok /

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

/* command. */
[Frxkkkkkkkk R R KRR Rk okokokokok /

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)

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

I */

I GENFFDCLF Output 07/12/09 */

/* File ID used: *NONE

/* File used: QTEMP/PRTCTL */

/* Name modifier: *NONE */

I */

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

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

I */
i uctu :
/* Single structure for record format: CTLRCD */
I */
/******************************** ************************************/

DCL  VAR(&CTLRCD) TYPE(*CHAR) STG(*AUTO) +

LEN(32)

DCL  VAR(&USRPRF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 1)

DCL  VAR(@&PRTF)  TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVA R(&CTLRCD 11)

DCL  VAR@&OUTQ)  TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 21)

DCL  VAR(&COPIES) TYPE(*DEC) STG(*DEFINED) +
LEN(3 0) DEFVAR(&CTLRCD 31)

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

[* */

/* End of GENFFDCLF output.

I* */

/ * * * * * * * * * * * * * * * * a/
/********************************** **********************************/

*/

*/
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* *

i indi u

/* Declaration of indicators for CLF command usage */
[* g

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

DCL  VAR(&EOF) TYPE(*LGL) /*End of file  */
DCL  VAR(&ERR) TYPE(*LGL) /* Error found ¥/
DCL  VAR(&RNF) TYPE(*LGL) /* Record not found */

R /

* *
/* End of GENINDCLF output. */

[* */
/**************************************************************** ****/

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

/* Open PRTCTL for keyed access */

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

OpnFCLF FileID(PrtCtl) Usage(*Both) AccMth(*Key) +
LvIChk(*No)

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

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

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

If Cond(&Prt F_In *NE *ALL) Then(Do)

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

/* If one, read the record and */
/* delete if found. If not found, */
/* send an error message */

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

ReadRcdCLF FileID(PRTCTL) Type(*Key) +
RcdNotFnd(&RNF) KeyRel(*EQ) +
KeyList(&UsrPrf_In &PrtF_In) +
RcdBuf(&CtIRcd)

If Cond(*Not &RNF) Then(Do)
DItRcdCLF FileID(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 +
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'not found in PRTCTL.")

EndDo
Else Cmd(D 0)
[rrrrrkkikckokokokok koo /
/* If multiple records are possible */
/* attempt to pos ition to the first */
[Fd kAR AAK

PosDBFCLF FileID(PRTCTL) Type(*Key) +
RcdNotFnd(&RNF) KeyRel(*EQ) +
KeyList(&UsrPrf_In)

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

/* If none found, send error mess age*/

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

If Cond(&RNF) Then( +
SndPgmMsg Msg( +
‘No entries found for 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. */

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

ReadRcdCLF FileID(PRTCTL) Typ e(*Key) +
EOF(&EOF) KeyRel(*NxtEQ) +
KeyList(&UsrPrf_In) +
RcdBuf(&CtIRcd)

DoWhile (*Not &EOF)
DItRcdCLF FileID(PRTCTL)
SndPgmMsg Msg(‘Report' *BCat +
&PrtF *BCat 'removed.")

ReadRcdCLF FileID(PRTCTL) +
Type(*Key) EOF(&EOF) +
KeyRel(*NxtEQ) +
KeyList(&UsrPrf_In) +
RcdBuf(&CtIRcd)

EndDo

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

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

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

EndDo

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

/ * * B T T S e 2 ;s/

CloFCLF FileID(PRTCTL)
EndPgm

Figure 4. 4 - The RNT_RMVUSR command processing program for RMVPRTUSR

Member RNT_RMVUSR of source file VC2CLF/VC2CLSRC contains a version of the
DEV_RMVUSR program that does not require the use of theoprpiter. You can
compile RNT_RMVUSR with

CRTBNDCL PGM(QTEMP/RNRMWSR) SRCFILE(VC2CLF/VC2CLSRC)

To change the RMVPRTUSR command so that QTEMP/RNT_RMVUSR is the CPP,
rather than QTEMP/DEV_RMVUSR, you can

CHGCMD CMD(QTEMRMWPRTUSR) PGM(QTEMP/RNTRMWSR)
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USING A DISPLAY FILE

As you have seen with the earlier RNT_ examples you can develop simple, single file
CLF-based application without the use of the precompiler and without too much
difficulty. But not using the precompiler can make application developmaoh more
difficult when working with multiple database files and/or device files (such as display
files) with more than one record format. This is especially true when the files and record
formats contain the same field names as the PRTCTL databaseditae PRTCTLINQ
display file used by DEV_DSPUSR do.

Display File Support When Not Using the Precompiler

When your application program reads and writes data it is communicating with the Power
i using a contiguous block of data that represents all ofelasfwithin the record format
being read or written. One of the major functions of the precompiler, when a file is
declared using DCLFCLF FLDSTG(*AUTO) or FILE FLDSTG(*AUTO), is to

consolidate all instances of a given field name, across all files and fecaats, into

one instance of the field name. So for instance a field name such as &USRPRF might be
defined in multiple files (PRTCTL and PRTCTLINQ) but the precompiler only declares
one &USRPREF field and then ensures that the value of &USRPRF réHeatsost

recent read or CHGVAR operation.

When a precompiler is not used each instance of a given field is declared as being defined
within this contiguous block (the record) associated with each file and record format. As
CL does not support multiple dechtions of the same field name at multiple defined
locations each instance of the field must also be given a uniqgue name. With the standard
DCLF command these unique names are a byproduct of the OPNID selected for the file.
With CLF these unique names g@enerated with the Name modifier (NAMMDF)

keyword of the GENFFDCLF command. Because a unique name is generated for each
instance of a field, you must then use CHGVAR comrsamanove the value of a field

such as &USRPRF of the PRTCTL database file to &BBR of the PRTCTLINQ

display file if you want the data read from the database to be displayed. Likewise, to
update the database, if the user had changed a field on the display record format, you
must CHGVAR &USRPRF of PRTCTL to the value of the updated ®RINQ

&USRPREF variable. This CHGVAR requirement is true whether you use CL-fivilti
support or CLF multfile support without the precompiler. You may also recognize this
requirement to move the data if you have worked in the past with RPG 1/O to data
structures, COBOL, or C applications that involved multiple files and record formats.

With multi-format display files this tracking and CHGVARIng of field values (when not
using the precompiler) can become tedious and time consuming (though not necessarily
difficult) when the same named field is present on multiple display record formats. For
instance &USRPREF is defined in both the PROMPT and the DISPLAY record formats of
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PRTCTLINQ. Similarly the DDS function CA03(03) is defined at the file level of display
file PRTCTLINQ. This means that the variable name &INO3 is also defined multiple
times, once per record format, and needs unique names per record format. This
CHGVAR requirement concerning the same field name existing in multiple record
formats of one filapplies to CLF multrecord format support when not using the
precompiler. This consideration also applies to languages such as COBOL and C though
traditional CL display file DCLF support does consolidate variables by name across
record formats within alé (though not across files). As you will see shortly certain DDS
functions and standard CL display file support can be of assistance here.

Developing a version of the DEV_DSPUSR program using only the generation tool

option (or only the base retime support) can be accomplished in several ways. In this

review of RNT_DSPUSR you will see three approaches. The first option makes the
assumption that you cannot change the display file PRTCTLHNE)are 4.10 in the
Programmer 6s Gui d ecular €apet i$ tkermost complerand ibshavn p a r t
in Figure 4.5. The second option makes the assumption that you can change the

PRTCTLINQ display file in a relatively minor way. The change to the PRTCTLINQ

display fileis shown inFigure 4.6 and the program iRigure 4.7. The third option is to

combine CL and CLF file processing within the same application. This option is shown

in Figure 4.8.
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RNT_DSPPU1 - No Change to PRTCTLINQ

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

/* This program provides an inquiry function */
/* to the PRTCTL file */

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

Pgm

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

/* Declare the PRTCTL database file and the */

/* PRTCTLINQ display file */
/***********************************************/
(A1)
/********************************************************************/
I */
* GENFFDCLF Output 06/10/09 */
/* File ID used: PRTCTL */
/* File used: QTEMP/PRTCTL */
/* Name modif i er: *NONE */
/*

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

/************************************************************* *******/
I* */

/* When opening this file the FILEID you selected MUST be used as */

/* the FILEDEFN parameter of OPNFCLF if LVLCHK(*YES) is used. */

/* For instance, FILEDEFN(&MYFILE) MUST be used for file VC2EMP  */
/* if GENFFDCLF FILEID(MYFILE) FILE(VC2EMP) was originally used. */
I* */

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

DCL  VAR(&A__PRTCTL) TYPE(*CHAR) LEN(194) +
VALUE('CLF110001INNNNXXXXXXXXXX0AAAAAAA +
PPPPPPPPPPPPPPPPPPPPPPRFPPPPPPPPPPPPP+

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP+

PPPPPPPPPPPPPPPPPRTCTL QTEMP +
CTLRCD 206154E5F24E4')
DCL VAR(&D__PRTCTL ) TYPE(*PTR) +
ADDRESS(&A__PRTCTL)
DCL  VAR(&PRTCTL) TYPE(*CHAR) STG(*DEFINED) +
LEN(16) DEFVAR(&D__PRTCTL)

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

/*********************************** *********************************/
[* */

/* Single structure for record format: CTLRCD */

[* */

/******* *************************************************************/
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DCL  VAR(&CTLRCD) TYPE(*CHAR) STG(*AUTO) +

LEN(32)
DCL  VAR(&USRPRF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 1)
DCL  VAR(@&PRTF)  TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 11)
DCL  VAR@&OUTQ)  TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 21)
DCL  VAR(&COPIES) TYPE(*DEC) STG(*DEFINED) +

LEN(3 0) DEFVAR(&CTLRCD 31)

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

* */

/* End of GENFFDCLF output. */
[* */
/********************************************************************/

(A2)

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

* */

/* GENFFDCLF Output 07/11/09 */

/* File ID used: PRTCTLINQ */
/* File used: QTEMP/PRTCTLINQ */

/* Name modifier: A_ */

/* Name modifier location: *PREFIX */

[* */

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

/*************************************************************** *****/
I* */

/* When opening this file the FILEID you selected MUST be used as */

/* the FILEDEFN parameter of OPNFCLF if LVLCHK(*YES) is used. */

/* For instance, FILEDEFN(&MYFILE) M UST be used for file VC2EMP  */
/* if GENFFDCLF FILEID(MYFILE) FILE(VC2EMP) was originally used. */
I* */

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

DCL  VAR(&A__APRTCT) TYPE(*CHAR) LEN(217) +
VALUE('CLF110002INNNNXXXXXXXXXX0AAAAAAA +
PPPPPPPPPPPPPPPPPPPPPPPPPFPPPPPPPPPPP+
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP+
PPPPPPPPPPPPPPPPPRTCTLINQ QTEMP  +
PROMPT 18573A5976DF8+
DISPLAY OF42F9ADD6622")

DCL  VAR(&AD__PRTCT) TYPE(*PTR) +

ADDRESS(&A__APRTCT)
DCL  VAR(&PRTCTLINQ) TYPE(*CHAR) STG(*DEFINED) +
LEN(16) DEFVAR(&AD__PRTCT)

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

[* */
/* Single structure for record format: PROMPT */
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* *

DCL VAR(&A1_PROMPT) TYPE(*CHAR) STG(*AUTO) +
LEN(22)
DCL VAR(&A1 INO3) TYPE(*LGL) STG(*DEFINED) +
LEN(2) DEFVAR(&A1_PROMPT 1)
DCL Y AR(&A1_IN50_I) TYPE(*LGL) STG(*DEFINED) +
LEN(2) DEFVAR(&A1_PROMPT 2)
DCL VAR(&A1 IN50_O) TYPE(*LGL) STG(*DEFINED) +
LEN(1) DEFVAR(&A1 PROMPT 1)
DCL VAR(&A1_USRPRF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&AL1_PROMPT 3)
DCL VAR(&A1_PRTF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&A1 PROMPT 13)
/********************************************************************/
[* */
/* Single st ructure for record format: DISPLAY */
[* */

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

DCL  VAR(&A2_DISPLAY) TYPE(*CHAR) STG(*AUTO) +

LEN(34)
DCL VAR(&A2_IN03) TYPE(*LGL) STG(*DEFINED) +
LEN(2) DEFVAR(&A2_DISPLAY 1)
DCL VAR(&A2_USRPRF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&A2_DISPLAY 1)
DCL VAR(&A2_PRTF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&A2_DISPLAY 11)
DCL VAR(&A2_OUTQ) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&A2_DISPLAY 21)
DCL VAR(&A2_COPIES) T YPE(*CHAR) STG(*DEFINED) +
LEN(3) DEFVAR(&A2_DISPLAY 31)
/********************************************************************/
I* */
/* End of GENF  FDCLF output. */
[* */

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

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

/* Open PRTCTL and PRTCTLINQ */

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

(B) OpnFCLF FileID(PRTCTL) AccMth(*Key) FileDefn(&PrtCtl)
OpnFCLF FileID(PRTCTLINQ) Usage(*Both) FileDefn(&PrtCtling)
/************* **********************************/

/* So long as the user does not press CFO3  */
/* prompt for the user and report name to show */

/ * * * * * * * * * /

() DoUntii Cond  (&A2_INO3 )
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/* Display the PROMPT display */
T ikeeceehhhehhhhbbbbiiibiii] |

WrtReadCLF FileID(PRTCTLINQ) +
RcdFmt(Prompt)  RcdBuf(&A1_PROMPT)
If Cond (&A1 _INO3 ) Then(Leave)

ReadRcdCLF FileID(PRTCTL) Type(*Key) +
KeyRel(*EQ) RcdBuf(&CtIRcd) +
KeyList(&A1_UsrPrf &A1_PrtF) +
RcdNotFnd( &A1_IN50_O)

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

/* If recor d found, display it ~ */

If Cond(*Not &A1l IN50_O) Then(Do)
ChgVar Var(&A2_UsrPr  f) Value(&UsrPrf)
ChgVar Var(&A2_PrtF) Value(&PrtF)
ChgVar Var(&A2_0utQ) Value(&OutQ)
ChgVar Var(&A2_Copies) Value(&Copies)

WrtReadCLF FileID(PRTCTLINQ) +
RcdFmt(Display) RcdBuf(&A2_Displa )
EndDo

EndDo

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

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

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

CloFCLF FileID(PRTCTL)
CloFCLF FileID(PRTCTLINQ)

EndPgm

Figure 4. 5 - No change to the PRTCTLINQ display file

Figure 4.5 shows he changes from the DEV_DSPUSR program in italicizeld. The
name of this program is RNT_DSPPUL1 for Display Print Users Option 1.

As with other rurtime based programs RNT_DSPPUL1 first describes the files that are to
be used within the application. This is accomplished by imbedding the output of the
GENFFDCLF command. You may notice that the output of the GENFFDCLF commands
at (Al) and (A2) are different than what was used in previous RNT_ PRTCTL related
examples. Rather than using a FILEID value of *NONE RNT_DSPPU1 is using a
FILEID of PRTCTL and PRTCTLINQor the two files. This change causes the
GENFFDCLF command to generate additional declares that you then include into the

Bruce Vining Services Confidential Page33



source of the program. These additional declares will be used later when opening the files
with the OPNFCLF command.

As mentioned adier, the PRTCTL and the PRTCTLINQ files have common field names
in usei USRPRF being one example. In order to successfully create the RNT_DSPPUL1
application, without the use of the precompiler, you need to ensure that this name
duplication is removed.His can be done with the Name modifier (NAMMDF) keyword

of the GENFFDCLF command.

In making unique names you only need to only modify the field names of one of the files
(though you could modify the field names of both files if you wanted to). The question
then is which of the files should have name modification. For RNT_DSPPUL this
decision is fairly straightforward. Display file PRTCTLINQ also has common field

names across record formats (again USRPRF being one example) so you have to use
name modificatia for PRTCTLINQ in order to successfully compile the program using
the output of GENFFDCLF. And as you have to modify the names of PRTCTLINQ in
any case the decision is to simply use the field names of PRTCTL as is. The command
used to generate the PRTCdieclares then is

GENFFDCLF FILEID(PRTCTL)
And the command to generate the PRTCTLINQ declares
GENFFDCLF FILEID(PRTCTL INQ) NAMMDF(A )

The various ways that NAMMDF works discussed in Chapter 5 under the tdgsing

the GENFFDCLF commandut briefly, s i ng an O6A6é6 foll owed by
NAMMDF value, as is done with PRTCTLINQ above, directs the GENFFDCLF
command to prefix each field name of the first record format with the constant &A1 _,
each field name dhe second record format with the constant &A2_, and so on. After the
constant &A0 _is used, GENFFDCLF then uses &AA thru &AX_ so you can achieve
unique field (or variable) names for up to 36 record formats in a file per use of the
GENFFDCLF command. WitNAMMDF(A ) being specified, the display file field
USRPREF of record format PROMPT becomes CL variable &A1 _USRPRF, the field
USRPRF of record format DISPLAY becomes CL variable &A2_USRPRF, and so on. In
this way you end up with unique names for each Ciabé found in a file and/or record
format. If you prefer, there is also the special value * that can be used in place of the _.
Using the * character directs the GENFFDCLF command to first use the characters A to
Z in name generation, and after Z to these 1 thru O.

In addition to field name duplication for USRPRF, the PRTCTLINQ display file also has
name duplication related to indicators that are being used. Indicator 03 for instance can
be set from either record format PROMPT or record format DISPL#4ertd the DDS
function CA03(03) being defined at the file level. Using NAMMDF(A ) causes each of
the CL variables associated with indicator 03 within the two record formats to be
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renamed to &A1_INO3 and &A2_INO3. You will see the implication of this latehe
review of RNT_DSPPUL.

In reviewing the output of the GENFFDCLF command for PRTCTLINQ you may also
notice that there are multiple definitions of indicator 50. Though indicator 50 is only used
in record format PROMPT there are two CL variables beefmedd-- &A1 IN50 | and

&A1 IN50_O. The reason for this is that indicator 50 is defined at different physical
locations of the PROMPT record format depending on whether you are writing the
PROMPT record format to the display or reading the PROMPT fommiatt the display.

On output to the display indicator 50 is the first field defined for the record format (this
can be determined liieé 1 6 DHEFVARkeywordvalue of (&A1_PROMPT) for the

DCL for CL variable &A1 _IN50_O). However on input from the digpiadicator 50 is

the second field for the record formB(FVAR(&A1_PROMPT 2). This use of

different physical locations within the record is due to indicator 03 only being used for
input from the display. For reads (input operations) CL variable &A1 _Isl@3e first

field read from the display and indicator 50 the second; but for writes (output operations)
indicator 50 occupies the first position of the record buffer. Because indicator 50 is found
at two different locations within the same record forthetGENFFDCLF command

must declare two CL variables. To distinguish between the two instances of indicator 50
the GENFFDCLF command suffixes the generated name of the field with the constant
_O if the field is being used for output and _I if the fieldeflg used for input. So CL
variable &A1 _IN50_I is the value of indicator 50 when reading the PROMPT record
format and &A1 IN50_O is the value of indicator 50 when writing the PROMPT record
format to the display. Note thathile notseenin this examplgrogram the same use of
_land _O suffixes can apply to fields read from a display file if the display file record
format uses a variety of input, output, and both fields. In the case of PRTCTLINQ all of
the fields defined for DISPLAY are output onor anexample of where both input and
both fields are used s&¢ork with Print Controin Chapter 9.

If you are feeling totally confusea this discussion keep two points in mind:

1. Thisis only option 1 of the three appches you will be seeing to progithe
DSPPRTUSR function of DEV_DSPUSR. And, as mentioned earlier, option 1 is
the most complex.

2. You can always use the precompiler to hide all of this from you.

With the DCLs out of the way, RNT_DSPPUL1 opens the fiR$®ETL and

PRTCTLINQ. Earlier you may recall that a FILEID was specified for PRTCTL and
PRTCTLINQ when using the GENFFDCLF command. When you specify a FILEID
value other than *NONE the GENFFDCLF command generates control information
associated with the filéhis control information includes level check identifiers. In order
to use this level check information you use the FILEDEFN keyword with the value of
your FILEID name preceded by an ampersand (&) on the OPNFCLF comifrtaand.

actual layout of tis variabk is not described in the CLF documentation. You do not need
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to know how this variable is implemented, only that you need to specify it when you
want level checking to be in effect for files opened without the use of the precompiler.
You must also specifyVLCHK(*YES) with the OPNFCLF command or, as this is the
default value, at least remove any LVLCHK(*NO) keyword value. These changes are
shown at (B) irFigure 4.5. You do not have to use level check with disgiéss (or any
other type of file for that matter), but it is strongly recommended that you do so. Files,
especially display and printer files, can change over time and level check is the system
mechanism to detect that a change has taken place. A changeguirest a minimum

that the application program be recreated.

You may also notice that a change has been made on the condition associated with the
DOUNTIL loop at (C). With DEV_DSPUSR there was only one instance of indicator 03
and you were able to ndition the loop with &INO3. Without the precompiler you have
both &A1_INO3 and &A2_INO3 defined and, as the condition test is really only with the
indicator associated with record format DISPLAY, you change the DOUNTIL to test
&A2_INO3 of the DISPLAY recad format.

Upon entry to the DOUNTIL loop RNT_DSPPUL1 uses the Write/Read Record using
CLF (WRTREADCLF) command to write and then read the PROMPT record format of
the PRTCTLINQ display file. Due to the use of NAMMDF(A ) when generating the
declares for PRTTLINQ the name specified for the record buffer (RCDBUR)asv

&A1 PROMPT.

Immediately following the read from the display RNT_DSPPUL tests the value of CL
variable &A1 _INO3. As with the change made for the DOUNTIL condition, this change

is due to the pragam now having multiple instances of indicator 03. &A1 _INO3

represents indicator 03 as read from the PROMPT record format. If &A1 _INO3 is true the
end user has used command key 3 and the program LEAVESs the DOUNTIL loop.

As with DEV_DSPUSR the program nowempts to read a record from the PRTCTL

file though here you must change the KEYLIST keyword to use &A1_USRPRF and
&A1l PRTF due to the name modifications made with the GENFFDCLF command. If no
record is found in the PRTCTL file CL variable &A1 IN50_ O & en. You will recall

that this variable, &A1 IN50_O, represents indicator 50 for output operations to the
PROMPT record format. And as a reminder, indicator 50 is used to condition the display
of an error message to the operator indicating that theseglieecord was not found.

The program now checks to see if &A1 _IN50_O is off (that is, a record was found in
PRTCTL for the user specified user name and printer file). If a record was found
RNT_DSPPUL1 uses multiple CHGVAR commands to move each of the ARTC
database fields that are to be displayed to the corresponding PRTCTLINQ display file
fields for record format DISPLAY. Following this the program writes and reads the
DISPLAY record format, displaying the results to the end user. This is done using the
WRTREADCLF command with a record buffer of &A2 DISPLAY.
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After the read is completed the DOUNTIL loop isamtered, where the condition of
&A2_INO3 is checked.

When the DOUNTIL is exited the program closes the files and exits.

In general, the actual workvolved in moving the data from one file (PRTCTL) to

another (PRTCTLINQ) is not too difficult. The indicators, on the other hand, can be quite
confusing. As this indicator confusion with display files (and in some cases printer files
also) can be a probtenot only for CLF rurtime developers but also developers of
COBOL and C applications, the i provege DDS function that can remove the display

(and printer) file indicators from the record buffer. This DDS function is used in option 2.

The source for RN_DSPPU1 can be found in member RNT_DSPPUL of source file
VC2CLF/VC2CLSRC. To create the program into QTEMP you can use the command

CRTBNDCL PGM(QTEMP/RNT_DSPPU1) SRCFILE(VC2CLF/VC2CLSRC)

To test the program you can use the comn@AHL QTEMP/RNT_DSPPU1
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RNT_DSPPU2 1 PRTCTLINQ is Changed to use a Separate Indicator Area

Figure 4.6 shows, in italicized bold, the modifications made to the PRTCTLINQ display
file.

INDARA
CA03(03)
R PROMPT
2 4ADATE
EDTCDE(Y)
2 70TIME
3 30'PRTCTL Inquiry'
6 11'Enter user name:'
USRPRF R | 6 34REFFLD (USRPRF PRTCTL)
8 11'Enter report name:'
PRTF R | 8 34REFFLD(PRTF PRTCTL)
50 ERRMSG(+
‘N o entry found' 50)
23 6'F3=Exit’
R DISPLAY
2 4ADATE
EDTCDEC(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:'

OUTQ R 011 23REFFLD(OUTQ PRTCTL)
12 6'Copies:

COPIES R O 12 23REFFLD(COPIES PRTCTL)
23 6'F3=Exit'

Figure 4. 6 - The modified DDS source for PRTCTLINQ

As mentioned earlier, only a relatively minor change is necessadgling the DDS
keyword INDARA. By adding this DDS function the indicators associated with the
display file record formats will now be stored aegiely from the record buffers for the
file. This eliminates the need for multiple instances (or for that matter any mention) of
indicator 03 and indicator 50 in the output of the GENFFDCLF command.

The modified DDS source can be found in source memb&CRPRINQ2 of source file
VC2CLF/QDDSSRC. To create the PRTCTLINQ2Z display file into QTEMP you can use
the command

CRTDSPF FILE(QTEMP/PRTCTLINQZ2) SRCFILE( VC2CLF/QDDSSRC)
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[* This prog ram provides an inquiry function */

/* to the PRTCTL file */
[RFxEFTIF SRk kokkkokkokkaokakaokkakoaokakookokaxokok /
Pgm
R RIS A IS S IS IS I IS SIS SIS I TS AL |
/* Declare the PRTCTL datab ase file and the */
/* PRTCTLINQ?2 display file *
[FRFxFFSI SRRk kokokokkokokaokakokookokaookaxook /
/** ******************************************************************/
/* */
[ GENFFDCLF Output 06/10/09 */
/* File ID used: PRTCTL */
/* File used: QTEMP/PRTCTL */
/* Name modif i er: *NONE */
/* */
/***************** ***************************************************/

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

I* */
/* When opening this file the FILEID you selected MUST be used as */

/* the FILEDEFN parameter of OPNFCLF if LVLCHK(*YES) is used. */

/* For instance, FILEDEFN(&MYFILE) MUST be used for file VC2EMP  */

/* if GENFFDCLF FILEID(MYFILE) FI LE(VC2EMP) was originally used. */

I* */

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

DCL  VAR(&A__PRTCTL) TYPE(*CHAR) LEN(194) +
VALUE('CLF110001INNNNXXXXXXXXXX0AAAAAAA +
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP+
PPPPPPPPPPPPPPPPPPPPPHRFFPPPPPPPPPPPPPP+
PPPPPPPPPPPPPPPPPRTCTL QTEMP  +
CTLRCD 206154E5F24E4")

DCL  VAR(&D__PRTCTL) TYPE(*PTR) +

ADDRESS(&A__PRTCTL)

DCL  VAR(&PRTCTL) TYPE(*CHAR) STG(*DEFINED) +

LEN(16) DEFVAR(&D__PRTCTL)

[FRRRIRREEFTIRIRKIF TR I R I I IR K KK I KA KT KA K

******/

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

[* */
/* Single structure for record form at: CTLRCD */
[* */

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

DCL  VAR(&CTLRCD) TYPE(*CHAR) STG(*AUTO) +

LEN(32)
DCL  VAR(&USRPRF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR( &CTLRCD 1)
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DCL  VAR(&PRTF)  TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 11)

DCL  VAR@&OUTQ)  TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 21)

DCL  VAR(&COPIES) TYPE(*DEC) STG(*DEFINED) +
LEN(3 0) DEFVAR(&CTLRCD 31)

I* */
/* End of GENFFDCLF output. */
I* */

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

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

[* */
* GENFFDCLF Output 07/11/09 */

/* File ID used: PRTCTLINQ2 */
/* File used: QTEMP/PRTCTLINQ2 */
/* Name modifier: A_ */

/* Name modifier location: *PREFIX */

/* Separate indicators: *YES */

[* */

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

/****************************************************************** **/
[* */

/* When opening this file the FILEID you selected MUST be used as */

/* the FILEDEFN parameter of OPNFCLF if LVLCHK(*YES) is used. */

/* For instance, FILEDEFN(&MYFILE) MUST be used for file VC2EMP  */
/* if GENFFDCLF FILEID(MYFILE) FILE(VC2EMP) was originally used. */
[* */

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

DCL  VAR(&A__APRTCT) TYPE(*CHAR) LEN(217) +
VALUE('CLF110002INNNNXXXXXXXXXX0AAAAAAA +
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP+
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP+
PPPPPPPPPPPPPPPPPRTCTLINQ2QTEMP  +
PROMPT 18573719738F6+
DISPLAY OF42F9ADD6322")

DCL  VAR(&AD_ PRTCT) TYPE(*PTR) +

ADDRESS(&A__APRTCT)

DCL  VAR(&PRTCTLINQ2) TYPE(*CHAR) STG(*DEFINED) +

LEN(16) DEFVAR(&AD__PRTCT)

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

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

IF: */
/* Single structure for record format: PROMPT */
[* */

/********************************************************************/
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DCL VAR(&A1_PROMPT) TYPE(*CHAR) STG (*AUTO) +

LEN(20)
DCL VAR(&A1_USRPRF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&A1_PROMPT 1)
DCL VAR( &A1l PRTF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&A1 PROMPT 11)
[* */
/* Single structure for record format: DISPLAY */
[* */
/****************************************** **************************/

DCL  VAR(&A2_DISPLAY) TYPE(*CHAR) STG(*AUTO) +

LEN(33)
DA VAR(&A2_USRPRF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&A2_DISPLAY 1)
DCL VAR(&A2_PRTF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&A2_DISP LAY 11)
DCL VAR(&A2_OUTQ) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&A2_DISPLAY 21)
DCL VAR(&A2_COPIES) TYPE(*CHAR) STG(*DEFINED) +
LEN(3) DEFVAR(&A2_DISPLAY 31)
/********************************************************************/
[* */
/* End of GENFFDCLF output. */
& */
/********************************************************************/
/**************************************** *******/
/* Declare a separate indicator area */

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

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

[* */

/* Declaration of indicator area for use with DDS INDARA keyword */

IF: */

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

DCL  VAR(&CLF_IND_) TYPE(*CHAR) LEN(99) +
VALUE('000000000000000000000000000000000+
000000000000000000000000000000000+
000000000000000000000000000000000")

DCL  VAR(&INO1) TYPE(*LGL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 01)
DCL  VAR(&INO2) TYPE(*LGL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 02)
DCL  VAR(&INO3) TYPE(*LGL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 03)
DCL  VAR(&INO4) TYPE(*LGL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 04)
DCL  VAR(&INO5) TYPE(*LGL) STG(*DEFINED) +
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DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DEFVAR(&CLF_IND_ 05)
VAR(&IN06) TYPE(*LGL) STG(*DEFINED ) +
DEFVAR(&CLF_IND_ 06)

VAR(&INO7) TYPE(*LGL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 07)
) TYPE(*LGL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 08)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 09)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 10)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 11)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 12)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 13)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 14)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 15)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 16)
TYPE(*LGL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 17)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 18)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 19)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 20)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 21)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 22)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 23)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 24)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 25)
YPE(*LGL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 26)
VAR(&IN27) TYPE(*LGL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 27)
VAR(&IN28) TYPE(*LGL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 28)
VAR(&IN29) TYPE(*LGL) STG(*DEFINED) +
DER/AR(&CLF_IND_ 29)
VAR(&IN30) TYPE(*LGL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 30)
VAR(&IN31) TYPE(*LGL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 31)

VAR(&INO8
VAR(&IN09) TYPE(*LGL)
VAR(&IN10) TYPE(*LGL)
VAR(&IN11) TYPE(*LGL)
VAR(&IN12) TYPE(*LGL)
VAR(&IN13) TYPE(*LGL)
VAR(&IN14) TYPE(*LGL)
VAR(&IN15) TYPE(*LGL)
VAR(&IN16) TYPE(*LGL)
VAR(&IN17)
VAR(&IN18) TYPE(*LGL)
VAR(&IN19) TYPE(*LGL)
VAR(&IN20) TYPE(*LGL)
VAR(&IN21) TYPE(*LGL)
VAR(&IN22) TYPE(*LGL)
VAR(&IN23) TYPE(*LGL)
VAR(&IN24) TYPE(*LGL)
VAR(&IN25) TYPE(*LGL)

VAR(&IN26) T
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DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DA

DCL

DCL

DCL

VAR(&IN32) TYPE(*LGL)
VAR(&IN33) TYPE(*LGL)
VAR(&IN34) TYPE(*LGL)
VAR(&IN35) TYP
VAR(&IN36) TYPE(*LGL)
VAR(&IN37) TYPE(*LGL)
VAR(&IN38) TYPE(*LGL)
VAR(&IN39) TYPE(*LGL)
VAR(&IN40) TYPE(*LGL)
VAR(&IN41) TYPE(*LGL)
VAR(&IN42) TYPE(*LGL)
VAR(&IN43) TYPE(*LGL)
VAR(&IN44) TYPE(
VAR(&IN45) TYPE(*LGL)
VAR(&IN46) TYPE(*LGL)
VAR(&IN47) TYPE(*LGL)
VAR(&IN48) TYPE(*LGL)
VAR(&IN49) TYPE(*LGL)
VAR(&IN50) TYPE(*LGL)
VAR(&IN51) TYPE(*LGL)
VAR(&IN52) TYPE(*LGL)
VAR(&IN53) TYPE(*L
VAR(&IN54) TYPE(*LGL)
VAR(&IN55) TYPE(*LGL)
VAR(&IN56) TYPE(*LGL)
VAR(&IN57) TYPE(*LGL)

VAR(&IN58) TYPE(*LGL)

STG(*DEFINED) +
DEFVAR(&CLF_IND_ 32)

STG(*DEFINED) +
DEFVAR(&CLF_IND_ 33)

STG(*DEFINED) +
DEFVAR(&CLF_IND_ 34)

E(*LGL) STG(*DEFINED) +

DEFVAR(&CLF_IND_ 35)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 36)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 37)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 38)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 39)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 40)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 41)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 42)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 43)
*LGL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 44)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 45)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 46)
STG(*DEFINED) +
DEFVAR&CLF_IND_ 47)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 48)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 49)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 50)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 51)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 52)
GL) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 53)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 54)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 55)
STG(*DEFINED) +
DEFVAR(&LF_IND_ 56)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 57)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 58)
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DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

DCL

VAR(&IN59) TYPE(*LGL)
VAR(&IN60) TYPE(*LGL)
VAR(&IN61) TYPE(*LGL)
VAR(&IN62) TYPE(*LGL

VAR(&IN63) TYPE(*LGL)

STG(*DEFINED) +
DEFVAR(&CLF_IND_ 59)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 60)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 61)
) STG(*DEFINED) +
DEFVAR(&CLF_IND_ 62)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 63)

VAR(&IN64) TYPE(*LGL) STG(*DEFINED) +

VAR(&IN65) TYPE(*LGL)
VAR(&IN66) TYPE(*LGL)
VAR(&IN67) TYPE(*LGL)
VAR(&IN68) TYPE(*LGL)
VAR(&IN69) TYPE(*LGL)
VAR(&IN70) TYPE(*LGL)
VAR(&IN71) TYPE(*LGL)

VAR(&IN72) TYPE(*LGL)

DEFVAR(&CLF_IND_ 64)
STG(*DEFINED) +
DEFVAR(&CLF IND_ 65)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 66)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 67)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 68)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 69)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 70)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 71)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 72)

VAR(&IN73) TYPE(*LGL) STG(*DEFINED) +

VAR(&IN74) TYPE(*LGL)
VAR(&IN75) TYPE(*LGL)
VAR(&IN76) TYPE(*LGL)
VAR(&IN77) TYPE(*LGL)
VAR(&IN78) TYPE(*LGL)
VAR(&IN79) TYPE(*LGL)
VAR(&IN80) TYPE(*LGL)

VAR(&IN81) TYPE(*LGL)

DEFVAR(&CLF_IND_ 73)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 74)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 75)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 76)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 77)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 78)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 79)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 80)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 81)

VAR(&IN82) TYPE(*LGL) STG(*DEFINED) +

VAR(&IN83) TYPE(*LGL)
VAR(&IN84) TYPE(*LGL)

VAR(&IN85) TYPE(*LGL)

DEFVAR(&CLF_IND_ 82)
STG(*DEFINED) +
DEFVAR(&CLF_IND_83)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 84)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 85)
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STG(*DEFINED) +
DEFVAR(&CLF_IND_ 86)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 87)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 88)
G(*DEFINED) +
DEFVAR(&CLF_IND_ 89)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 90)

DEFVAR(&CLF_IND_ 91)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 92)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 93)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 94)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 95)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 96)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 97)
*DEFINED) +
DEFVAR(&CLF_IND_ 98)
STG(*DEFINED) +
DEFVAR(&CLF_IND_ 99)

ADDRESS(&CLF_IND )

DCL  VAR(&IN86) TYPE(*LGL)

DCL  VAR(&IN87) TYPE(*LGL)

DCL  VAR(&IN88) TYPE(*LGL)

DCL  VAR(&IN89) TYPE(*LGL) ST

DCL  VAR(&IN90) TYPE(*LGL)

DCL VAR(&IN91) TYPE(*LGL) STG(*DEFINED) +
DCL  VAR(&IN92) TYPE(*LGL)

DCL  VAR(&IN93) TYPE(*LGL)

DCL  VAR(&IN94) TYPE(*LGL)

DCL  VAR(&IN95) TYPE(*LGL)

DCL  VAR(&IN96) TYPE(*LGL)

DCL  VAR(&IN97) TYPE(*LGL)

DCL  VAR(&IN98) TYPE(*LGL) STG(

DCL  VAR(&IN99) TYPE(*LGL)

DCL  VAR(&CLF_INDPTR) TYPE(*PTR) +

DCL  VAR(&CLF_INDS) TYPE(*CHAR) LEN(16) +

STG(*DEFINED) DEFVAR(&CLF_INDPTR)

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

/*

/* End of GENINDCLF output.

/*

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

/* Open PRTCTL and PRTCTLINQ2 */

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

*/

*/

OpnFCLF FileID(PRTCTL) AccMth(*Key) FileDefn(&PrtCtl)

OpnFCLF  FilelD(

FileDefn(  &PrtCtling2
IndAra(&CLF_Inds)

/

*

*

*

* * * * * * * * /

/* So long as the user does not press CFO3  */

/*

prompt for the user and report name to show */

/***********************************************/
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DoUntil Cond( &INO03)

/ * * * * * * * * x/

/* Display the PROMPT display *
/ /

WrtReadCLF FileID(PRTCTLINQ2) +
RcdFmt(Prompt) RcdBuf(&Al_PROMPT)
If Cond( &INO3) Then(Leave)

ReadRcdCLF FileID(PRTCTL) Type(*Key) +
KeyRel(*EQ) RcdBuf(&CtIRcd) +
KeyList(&Al UsrPrf &A1l PrtF) +
RcdNotFnd( &IN50)

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

/* If record found, display it~ */

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

If Cond(*Not &IN50 ) Then(Do)
ChgVar Var(&A2_UsrPrf) Value(&UsrPrf)
ChgVar Var(&A2_PrtF) Value(&PrtF)
ChgVar Var(&A2_0OutQ) Value(&OutQ)
ChgVar Var(&A2_Copies) Value(&Copies)

WrtReadCLF FileID(PRTCTLINQZ2) +
RcdFmt(Display) RcdBuf(&A2_Displa y)
EndDo

EndDo

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

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

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

CloFCLF  FileID(PRTCTL)
CloOFCLF  FileID(PRTCTLINQ2)

EndPgm

Figure 4. 7 - DSPUSR program using a separate indicator area
Figure 4.7 shows the major changes that were made to the program in italicized bold.

Due to the addition of the DDS function INDARA to the display file PRTCTLINQ2 it is
necessary to rerun the GENFFDCLFwoand and to then copy the generated DCLs into
the new RNT_DSPPU2 program. Looking at the generated DCLs though, you can
certainly see that they have been simplified.

Another change to the program, related to the use of the DDS INDARA function, is the
needto now declare a CL variable to hold the separate indicator area. For this you can
use the GENINDCLF command specifying INDARA(*YES). Similar to how the

Bruce Vining Services Confidential Page46



GENINDCLF command is used in earlier examples to generateré€ated indicators

with CLFIND(*YES), usng INDARA(*YES) directs the GENINDCLF command to

generate a structure representing the 99 possible indicators that can be used with DDS. In
addition the GENINDCLF command generates unique field declares for each indicator

(&INO1 thru &IN99) and initializes a | | i ndicators to off (al s
while the number of source code lines in &RNT_DSPPUZ2 is more than that found in
&RNT_DSPPU1, the amount of code yowha#&o write for the indicators is minor.

The last change related to the use dDMRA is with the OPNFCLF command used to
open the PRTCTLINQ?Z display file. You need to add the keyword values
SEPINDARA(*YES) andNDARA(&CLF_INDS). These keywords and associated
values specify that you want a separate indicator area to be used and thaicttor

area that you have allocated can be found with CL variable &CLF_INDS. This variable,
&CLF_INDS, is the name that the GENINDCLF command always generates for a
separate indicator area.

The only other changes to the program are related to:

1 puttingthe indicator variable names back to &INO3 and &IN50 (this is only
necessary due to the use of &RNT_DSPPU1 as an interim step)

1 changing the FILEID to PRTCTLINQZ2 from PRTCTLINQ (though this could
have been avoided by using the appropriate keywords f@EN-FDCLF and
OPNFCLF commands)
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RNT_DSPPUS3 i1 Using CLF for PRTCTL and Standard CL Support for PRTCTLINQ

Option 3 for providing DEV_DSPUSR functionality without the use of the precompiler is
shown n Figure 4.8. This approach is similar to the RNT_DSPPUZ2 in terms of program
flow and readability.

[rrxrrkkikaakkkkokokoookkaokokokokokokokooookkkokokok |
/* This program provides an inquiry function */
/* to the PRTCTL file */

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

Pgm

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

/* Declare the PRTCTL database file using CLF */

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

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

* */

[* GENFFDCLF Output 06/12/09 */

/* File ID used: PRTCTL =)

/* File used: QTEMP/PRTCTL */

/* Name modif i er: B *f
/* Name modif i er location: *PREFIX */

IF =

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

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

[* */

/* When opening this file the FILEID you selected MUST be used as */

/* the FILEDEFN parameter of OPNFCLF if LVLCHK(*YES) is used. */

/* For instance, FILEDEFN(&MYFILE) MUST be used for file VC2EMP  */

/* if GENFFDCLF FILEID(MYFILE) FILE(VC2EMP) was originally used. */

[* */

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

DCL  VAR(&A__BPRTCTL) TYPE(*CHAR) LEN(194)  +
VALUE('CLF110001INNNNXXXXXXXXXX0AAAAAAA +
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP+
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP+
PPPPPPPPPPPPPPPPPRTCTL QTEMP  +
CTLRCD 206154E5F24E4")

DCL  VAR(&BD__PRTCTL) TYPE(*PTR) +

ADDRESS(&A__BPRTCTL)

DCL  VAR@&PRTC  TL) TYPE(*CHAR) STG(*DEFINED) +

LEN(16) DEFVAR(&BD__PRTCTL)

/********************************************************************/
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[* */
/* Single structure for record format: CTLRCD */
[* */
ikl /
(A) DCL VAR(&B_CTLRCD) TYPE(*CHAR) STG(*AUTO) +
LEN(32)
DCL VAR(&B_USRPRF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&B_CTLRCD 1)
DCL VAR(&B_PRTF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&B_CTLRCD 11)
DCL VAR(&B _OUTQ) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&B_CTLRCD 21)

DCL  VAR(&B_COPIES) TYPE(*DEC) STG(*DEFINED) +
LEN(3 0) DEFVAR(&B_CTLRCD 31)

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

[* */
/* End of GENFFDCLF output. */

* *

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

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

/* Declare the PRTCTLINQ display file using CL */

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

DclF  File(PRTCTLINQ)

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

/* Open PRTCTL */

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

OpnFCLF FileID(PRTCTL) AccMth(*Key) FileDefn(&PrtCtl)

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

/* So long as the user does not press CFO3  */

/* prompt for the user and rep ort name to show */
/***********************************************/

DoUntil Cond(&INO3)

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

/* Display the PROMPT display */

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

SndRcvF RcdFmt(PROMPT)
If Cond(&INO3) Then(Leave)

ReadRcdCLF FileID(PRTCTL) Type(*Key) +
KeyRel(*EQ) RcdBuf(  &B_CtlRcd ) +
KeyList(&UsrPrf &PrtF) +
RcdNotFnd(&IN50)
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/******************* *****************/

/* If record found, display it  */

/ * * * * * * * * x/

If Cond(*Not &IN50) Then(Do)

ChgVar Var(&UsrPrf) Value( &B_UsrPrf )
ChgVar Var(&PrtF) Value( &B PrtF )
ChgVar Var(&OutQ) Value( &B OutQ)
ChgVar Var(&Copies) Value( &B_Copies )
SndRcvF RcdFmt(DISPLAY)
EndDo

EndDo

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

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

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

CloFCLF  FileID(PRTCTL)

EndPgm

Figure 4. 8 - Combining CLF and CL file support

Similar to how you had to use name modification in the earlier RNT_DSPPU1 and
RNT_DSPPU2 exampb due to both PRTCTL and PRTCTLINQ sharing common field

names, name modification is also needed when using CL file support. While standard CL

file support does provide for some sharing of variable names, the level of support

provided with CL is not suffient to work with the DCLs generated by the GENFFDCLF
command. As a side note though, CL variable name sharing support is compatible with

DCLs created by the precompiler DCLFCLF command. You can see this level of

compatibility support irFigure 9.4i UsingCL file support with CLF precompiler

dat abase support of the Programmerds Gui de

Because the CL DCLF command and the CLF GENFFDCLF commands cannot share
field names you need to modify the names DCLed by one or the other of these
commands.

In program RNT_[SPPUL the choice of which file to modify using the NAMMDF

support was fairly straight forward. Since PRTCTLINQ also shared field names across

record formats the display file had to have name modification performed in any case. CL
display file support howear does provide for field name sharing across record formats of

the same file (though not across files), s
whether to name modify PRTCTLINQ with the OPNID keyword of the DCLF command

or to name modify PRTCTL wh the NAMMDF keyword of the GENFFDCLF

command.
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Since you have already seen name modi ficat
Figure 4.8 demonstrates name modification for the PRTCTL file. The DCLs shown at
(A) are generated with the command

GENFFDCLF FILEID(PRTCTL) NAMMDF(B)

The use of NAMMDF(B) directs the GENFFDCLF command to prefix all CL variable
names associated with the PRTCTL database file with the constant &B_.

The remainder of the program should rexjuire much in the way of description. The
program:

1 declares the PRTCTLINQ file using the traditional DCLF command

1 opens the PRTCTL file using the CLF OPNFCLF command. Note that this
command was not actually changed. This part of the program is higidigidre
to point out that the OPNFCLF for PRTCTLINQ has been removed

1 entersaDOUNTIL loop that is conditioned by indicator 03 (&IN0O3) being off

1 sends and receives display record format PROMPT using the traditional
SNDRCVF command (replacing the CLF WRTREB&LF command)

1 attempts to read the requested record using the CLF READRCDCLF command.
The change here being the RCDBUF name change to reflect that the record buffer
name is now &B_CTLRCD

9 if the record is found, sets the fields of the DISPLAY record fotm#te name
modified PRTCTL field values

1 sends and receives the display record format DISPLAY using the traditional
SNDRCVF command (replacing the CLF WRTREADCLF command)

1 re-enters the DOUNTIL loop

This option provides for minimal impact to the readab#gityl maintainability of the
program (when compared to DEV_DSPUSR) while not requiring a change to the
PRTCTLINQ display file (as RNT_DSPPU2 did). This option however is not always
available to you. In the case of the PRTCTLINQ display file traditional iSplal file
support is sufficient to be used. But if the display file required the use of a function such
subfile support you would find that CL DCLF, RCVF, SNDF, and SNDRCVF support is
insufficient. In this case you would need to consider alternativésasithose

demonstrated in RNT_DSPPU1, RNT_DSPPU2, DEV_DSPUSR, or RPG_DSPUSR.
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USING A PRINTER FILE

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

/* This program prints a report lis tingthe */
/*  PRTCTL entries for a given user. */

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

(A) Pgm Parm (&UsrPrf_In )

Dcl Var(&UsrPrf_In) Type(*Char) Len(10)

/********** kkkkkkkkkkkkhkkkhkkhhkkhkkkhkkhhxk /

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

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

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

[* */
/* Single structure for record format: CTLRCD */
[* */

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

DCL  VAR(&CTLRCD) TYPE(*CHAR) STG(*AUTO) +

LEN(32)

DCL  VAR(&USRPRF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 1)

DCL  VAR(&PRTF)  TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 11)

DCL  VAR(&OUTQ) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&CTLRCD 21)

DCL  VAR(&COPIES) TYPE(*DEC) STG(*DEFINED) +
LEN(3 0) DEFVAR(&CTLRCD 31)

/**************************************************** ****************/
[* */

/* End of GENFFDCLF output. */

IF: */

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

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

I */

I GENFFDCLF Output 06/11/

/* File ID used: PRTCTLRPT */

/* File used: QTEMP/PRTCTLRPT */
/* Name modif i er: A */

/* Name modif i er location: *PREFIX

I */

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

/******** ************************************************************/
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[* */
/* When opening this file the FILEID you selected MUST be used as */

/* the FILEDEFN parameter of OPNFCLF if LVLCHK(*YES) is used. */
/* For instance, FILEDEFN(&MYFILE) MUST be used for file VC2EMP  */

/* if GENFFDCLF FILEID(MYFILE) FILE(VC2EMP) was originally used. */

[* */

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

DCL  VAR(&A__APRTCTL) TYPE(*CHAR) LEN(240) +
VALUE('CLF110003INNNNXXXXXXXXXX0AAAAAAA+
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP+
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP+
PPPPPPPPPPPPPPPPPRTCTLRPT QTEMP  +
HEADING 13720 189ED201+
DETAIL 121466F27C8DC+
ENDING 0061604C9D608')

DCL  VAR(&AD__PRTCTL) TYPE(*PTR) +

ADDRESS(&A__APRTCTL)

DCL  VAR(&PRTCTLRPT) TYPE(*CHAR) STG(*DEFINED) +

LEN(16) DEFVAR(&AD__PRTCTL)

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

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

& */

/* Single structure for record format: HEADING */

[* */

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

(B) DCL VAR(&A HEADING) TYPE(*CHAR) STG(*AUTO) +
LEN(10)

DCL VAR(&A USRPRF) TYPE(*CHAR) STG(*DEFINED) +

LEN(10) DEFVAR(&A_HEADING 1)

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

[* */

/* Single structure for record format: DETAIL */

IF: */

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

DCL  VAR(&A DETAIL) TYPE(*CHAR) STG(*AUTO) +

LEN(23)
DCL VAR(&A PRTF) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&A DETAIL 1)
DCL VAR(&A OUTQ) TYPE(*CHAR) STG(*DEFINED) +
LEN(10) DEFVAR(&A_DETAIL 11)
DCL VAR(&A COPIES) TYPE(*CHAR) STG( *DEFINED) +
LEN(3) DEFVAR(&A _DETAIL 21)
/********************************************************************/
[* */
/* Single structure for record format: ENDING */
IF: */

/********************************************************************/
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DCL  VAR(&A_ENDING) TYPE(*CHAR) STG(*AUTO) +

LEN(2)
/ * * * * * * * * * * *************************/
[* *
/* End of GENFFDCLF output. */
[* */
/*************** *****************************************************/
[rrrrrkkkokkkokkkkookokkeekokokokokokoe koo ok /
[* */
/* Declaration of indicators for CLF command usage */
[* */

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

DCL  VAR(&EOF) TYPE(*LGL) /*End of file  */
DCL  VAR(&ERR) TYPE(*LGL) /* Error found  */
DCL  VAR(&RNF) TYPE(*LGL) /* Record not found */

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

* *

/* End of GENINDCLF output. */
[* */

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

/************* *kkkkkkkkkkkkkhhkhhhhkhkkhkkkkkxkx u/

/* Open PRTCTL and PRTCTLRPT */

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

OpnFCLF FileID(PRTCTL) AccMth(*Key) LviChk(*No)
(C) OpnFCLF FileID(PRTCTLRPT) Usage(*Output) +
FileDefn(&PrtCtIRpt)

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

/* Do the report headings */

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

(D) ChgVar Var(&A_UsrPrf) Value(&UsrPrf_In)
(E) WIrtRcdCLF FileID(PRTCTLRPT) RcdFmt(Heading) +
RcdBuf(&A Heading)

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

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

PosDBFCLF FileID(PRTCTL) Ty pe(*Key) KeyRel(*GE) +
KeyList(&UsrPrf_In)

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

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

/ * * * * * *