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About This Book

This book describes Application Development ToolSet for OS/400 (ADTS for
0S/400), and how the components of ADTS for OS/400 work together to make you
more effective and productive.

This guide also introduces the server access programs that come with ADTS for
0S/400. The server access programs provide host access to Application Develop-
ment ToolSet Client Server for 0OS/400 (ADTS CS for OS/400), which consists of
CoOperative Development Environment/400 (CODE/400) and AS/400 VRPG Client.
To provide you with information to help you decide if you want to migrate to a work-
station environment, this guide also provides you with an overview of how you can
enhance your work environment using the workstation features.

This book does not describe in detail each component of the ADTS for 0OS/400
base or the CODE/400 and VRPG Client features. For details on performing spe-
cific tasks, refer to the manuals and online help provided for each component and
product.

For more information about using the CODE/400 and VRPG Client features
together, see Introduction to Application Development ToolSet Client Server for
0S/400, GC09-2189. For a complete list of products related to ADTS for OS/400
or ADTS CS for 0S/400, see the “Bibliography” on page 27. For a complete list of
all the books in the AS/400 library, see the Publications Reference, SC41-4003.

Who Should Use This Book

This book is for application programmers or analysts working in an Application
System/400 (AS/400) host environment who want learn more about ADTS for
0S/400 as an integrated set of utilities, rather than as separate components.

This book is also for RPG application programmers who want to develop new appli-
cations with graphical user interfaces (GUI) and create client-server applications. If
you are one of these readers, you may want to go directly to the last section of the
book.

To learn more about each component or product, or to answer a question that is

not addressed in this book, refer to the specific manual for the component or
product. A list of manuals is provided in the Bibliography.
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Chapter 1. What Can | Do with Application Development
ToolSet for 0S/400?

The IBM Application Development ToolSet for 0OS/400 product (ADTS for OS/400)
is a set of integrated host-based application development tools, plus the client
server access programs that provide the capability for communicating with the client
application development environments: Application Development ToolSet Client
Server for 0S/400 (ADTS CS for OS/400, which is a combination of CODE/400 and
VRPG Client features).

This chapter describes the:

» Benefits of using ADTS for OS/400 for:

— Improving the management of your application development activities
— Speeding up application development

e Components of ADTS for 0S/400

* Client server access programs that provide the host access to the companion
workstation products

» Client components of the workstation products

Improving the Management of Application Development

With ADTS for OS/400 you can improve the management of application develop-
ment in the following ways. You can:

* Manage and control development

You can define a flexible environment using a library and version-control tool so
that you can manage and easily develop production and maintenance versions
of an application.

You can organize application libraries into projects and groups to represent
stages in the application development process. You can work simultaneously
with different versions of the code and still be assured that you will not write
over one another’s changes. An audit log records the changes in the applica-
tion, including the commands used to change the application’s hierarchy or
components, the names of those who issued the commands, and the time the
changes were made.

» Determine where fields are used in your application

You can assess the impact of a potential change to both Original Program
Model (OPM) and Integrated Language Environment (ILE) applications. After
creating a data dictionary for libraries or projects, you can identify the objects
that will be affected by a planned change. When you make the change, the
data dictionary is updated and the affected objects are recompiled.

This function is especially useful, for example, when you change the content of
a field that is used throughout an application.

* Determine the relationships among programs, objects, and files used by your
applications

You can determine the programs that are calling a specific program, and the
programs that are being called by a specific program. For ILE programs, you

© Copyright IBM Corp. 1994, 1995 1



can also determine the ILE programs and service programs that were created
from binding a specific service program or module, and modules and service
programs that are bound into a specific ILE program or service program.

After you understand the connections among objects, it is easier to find and
recompile objects affected by a change to your application, and it is easier to
debug your large applications.

Work with lists of projects, libraries, groups, objects, members, and parts

Working with projects, libraries, groups, objects, members, and parts in lists is
easy and fast. You can perform multiple operations on items in the lists by
selecting menu options instead of typing control language (CL) commands.

Automate compilation of applications

When you compile or build applications, all the changed components of the
application and its dependent files are recompiled. This eliminates run-time
level checks.

Compare members or parts and merge members or parts

You can track changes to members and parts and produce reports that you can
use to estimate the size of the merge or make audit trails. You can merge
updates to applications when the same files are being updated by different
developers. You can merge your customized changes to third-party applica-
tions with the next release of the applications in either interactive or batch
mode.

With the tools provided in the ADTS for OS/400 product, you can develop applica-
tions faster while performing the following tasks:

Edit program source

Record-level prompting helps you code your programs with fewer syntax errors.
Automatic syntax-checking verifies your code before you compile it.

Debug programs
You can debug programs and set breakpoints to find logic errors faster.
Design screens, menus, and reports

What-you-see-is-what-you-get (WYSIWYG) tools help you design displays and
menus without having to code using data description specifications (DDS).

Test displays and create prototype reports

You can easily test the displays you create, and create prototype reports to
save you time when writing reports.

Create physical and logical files

You can save time and simplify a repetitive chore by creating files faster and
easier using a utility instead of typing CL commands.

Create and maintain Advanced Printer Function forms

You can create and maintain forms using the special print capabilities available
on some IBM printers. The forms appear as though they are preprinted or
created from a printer with a variety of special fonts.

2 ADTS for 0S/400 and Server Access Programs



e Enter data in data files

You can quickly and easily enter data in data files without writing programs to

insert the data. This utility speeds the testing of programs to be used to update

data files.

¢ Work with double-byte characters

You can create and maintain double-byte character set (DBCS) characters and

their sort sequences.
e Compile programs

By selecting options from menus and lists, you can save time instead of

entering CL commands on the command line. You can also compile and build

objects from the same list you used for selecting objects to create or update.

| Introducing the Components of Application Development ToolSet for

0S/400

ADTS for OS/400 provides a set of integrated utilities and features to help you
develop host applications. Using these tools, you can create applications faster
and easier while managing their development. Figure 1 shows the application
development environment you work within after ADTS for OS/400 is installed with
both the Application Development Manager/400 and Application Dictionary
Services/400 (AppDict Services/400) features. You can see how the utilities work
together to help you develop your AS/400 applications.

Application Development Environment

Application Environment
Development L PDM >

— Application Development Manager/400

Manager/400

Application Projects Groups Parts

Dictionary ;

Services/400

—— ADTS for OS/400 —

DFU
FCMU

ISDB PDM »|
PDM
RLU Libraries
SDA
SEU

. APF
CGU

Figure 1. The Application Development Environment with Application Development ToolSet

for OS/400
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Base Utilities

The ADTS for OS/400 set of integrated utilities contains:

¢ Programming Development Manager (PDM)
» File Compare and Merge Utility (FCMU)
 Interactive Source Debugger (ISDB)

e Source Entry Utility (SEU)

* Data File Utility (DFU)

¢ Screen Design Aid (SDA)

* Report Layout Utility (RLU)

e Advanced Printer Function (APF)

¢ Character Generator Utility (CGU)

Two separately orderable features of ADTS for OS/400 are:

e Application Development Manager/400
» Application Dictionary Services/400

A brief description of each of the ADTS for OS/400 utilities follows.

Refer to the other manuals in the ADTS for OS/400 library for a more complete
description of the features and functions of each utility.

Programming Development Manager (PDM)

The Programming Development Manager (PDM) utility is a list-driven shell for
working with system and Application Development Manager/400 objects. You can
easily run AS/400 system and ADTS for OS/400 commands against these listed
objects.

With PDM, you can work with lists of libraries, objects, members, and Application
Development Manager/400 projects, groups, and parts. From the lists, you can
select objects and execute many commands against these objects, such as, copy,
delete, and compile. Your productivity is increased because commands can be
executed on more than one item at a time. You can also search multiple members
or parts for a string.

You can create your own user-defined options, and use them to execute com-
mands on libraries, objects, members, and Application Development Manager/400
projects, groups, and parts. You can also tailor your own defaults for your ses-
sions.

PDM is your host-based tool for working with system and Application Development
Manager/400 objects. You can also work with system and Application Develop-
ment Manager/400 objects from a workstation using WorkFrame/2 in CODE/400.

PDM can also be used to interface with Cooperative Development Environment/400
(CODE/400) workstation commands, allowing you to launch workstation commands
from the host. For more information, see the online document CODE/400 Tips and
Techniques in the ADTS CS for OS/400 Information folder in CODE/400. Look
under the topic "Communications".
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Figure 2 illustrates the relationships between PDM and the other utilities:

—— Application Development Environment —

Tools

FCMU
ISDB
SEUY PDM
SDA i I r'

RLU Libraries
DFU
CcGU
APF

Figure 2. The Application Development ToolSet for OS/400 Ultilities

File Compare and Merge Utility (FCMU)

The File Compare and Merge Utility (FCMU) automates the comparison of different
versions of source code at the record, line, or word level. Using the compare
facility, you can keep track of different iterations of source code.

You can compare:

¢ Differences only

» Differences within the entire file

s Differences within the context of the surrounding lines
¢ Final statistics of the comparison only

The compare facility also has many powerful options that increase its capabilities,
such as:

» Language-sensitivity, which allows you to ignore things like RPG comments
during a compare

 Location-specificity, which allows you to compare specific columns in one file
with specific columns in another file

You can also merge different versions of the same source member. Use the
Source Entry Utility (SEU) interface in interactive mode to do the merge, or submit
the merge job to batch.

With the merge facility, you can:

* Merge selected maintenance updates in the target file member
» Merge all maintenance updates into the target file member
e Print a report without merging the updates

In addition to native source member support, FCMU is also integrated with Applica-
tion Development Manager/400, offering you complete multi-version source control.

Chapter 1. What Can | Do with Application Development ToolSet for 0S/400? 5



Interactive Source Debugger (ISDB)
This tool is a full-functioned host-based source debugger with an easy-to-use inter-
face. You can use it to set conditional breakpoints to solve logic errors, and to
capture your debugging commands in a log. Using ISDB to control your debugging
session, you will be able to find logic errors more efficiently.
You can use ISDB to:

= Debug up to 10 programs simultaneously

¢ View the source code as you are debugging it

» Mark locations in your code with labels so that you can return to them later

e Set up to 50 breakpoints, including conditional breakpoints

e Display, monitor, and change the values of variables

e Execute a program up to a breakpoint or specified line, or step through a
program line by line

e Search for text strings

» Debug programs written in original program model (OPM) languages, including
RPG/400, COBOL/400, and CL/400

¢ Debug programs in batch mode
* Display the status of RPG indicators

ISDB is your host-based tool for debugging. You can also debug your OPM pro-
grams with a workstation-based interface using Debug Tool in a Cooperative Devel-

LA ST T [ 4~

Source Entry Utility (SEU)

The Source Entry Utility (SEU) is comprised of a a full-screen editor that checks the
syntax of your source code as you enter it, and a member list facility from which
you can select the source members that you want to work with.

The main functions of SEU are:

* Syntax-checking function for language statements after they are entered
through calls to language compilers

e A comprehensive set of line and global editing commands, including copy,
delete, move, insert, exclude, hide, set, and find

» Editor profiles that can be maintained for each user

¢ Scan and substitute functions that can be used to locate text, even within other
members

* A simultaneous scanning function that can be used to scan compiler listings
while you are editing new source members

¢ Language-specific prompts and format lines to make entering source state-
ments easier

e User-created prompts

* A simultaneous viewing function that can be used to view source members or
spooled listings while you are editing or browsing another member

6 ADTS for 0S/400 and Server Access Programs



SEU is your host-based tool for editing source. You can also edit your source with
a workstation-based interface using Live Parsing Extensible Editor (LPEX) in a
Cooperative Development Environment/400 (CODE/400) environment.

Data File Utility (DFU)

The Data File Utility (DFU) is a program generator you can use to define, create,
and maintain database applications that are suited to data entry or file mainte-
nance. DFU can also be useful when you want to create test data for an applica-
tion under development.

Using DFU, you can work with different file definitions, such as:

e RPG File (F) and Input (l) specifications
 Interactive Data Definition Utility (IDDU) definitions
¢ A file definition stored with a database file (Data Description Specifications)

DFU also supports the following tasks:

e Sequential, indexed, and direct file access

¢ Field validity checking

e Audit reporting

¢ Creation of customized application display files

¢ Use of the runtime support provided by the Operating System/400
e Updating of files without the need to create additional programs

¢ System38- and System/36-compatible DFU functions

Screen Design Aid (SDA)

The Screen Design Aid (SDA) utility is a tool for int

and maintaining application displays, menus, and o
automatically generates the Data Description Specifications

SDA can help you prototype displays. You can use it to test newly created or
updated display files immediately, so your customers can participate more easily in
the design of the interface.
Using SDA you can:

¢ Define fields and constants for displays

+ Select fields from existing database files

* Change the attributes and colors of fields and constants

* Move, copy, or delete fields or constants

» Display or change field conditions

e Display or hide a ruler

» Define extensive or context-sensitive help areas

* Define double-byte character constants and fields

¢ Print the screens used in your applications
SDA is your host-based tool for screen design. You can also design your screens
with a workstation-based interface using Data Description Specifications Design

Utility (DSU) in a Cooperative Development Environment/400 (CODE/400) environ-
ment.

Chapter 1. What Can | Do with Application Development ToolSet for OS/4007? 7



Report Layout Utility (RLU)

The Report Layout Utility (RLU) is a full-screen editor you use to create and edit
report images described using Data Description Specifications (DDS). You can use
RLU to edit any member that contains printer file DDS.

You do not need to know a lot about DDS coding forms or syntax to use RLU. The
report image looks like an actual listing produced by a high-level language applica-
tion. RLU increases your productivity by letting you focus on the layout and con-
tents of a report rather than on the coding of the DDS.

RLU can help you design reports in the following ways:

» After you create the layout (or image) of the report, RLU interprets the design
and defines the DDS for you

» After you specify the record format and fields, RLU builds the report image

After you have created the report design and saved it as an RLU source member,
you can use the RLU source member as a prototype, or you can compile it as a
printer file and use it with your applications to print reports.

RLU is your host-based tool for developing reports. You can also create your host
reports with a workstation-based interface using Data Description Specifications
Design Utility (DSU) in a Cooperative Development Environment/400 (CODE/400)
environment.

Advanced Printer Function (APF)

The Advanced Printer Function (APF) utility supports advanced printing functions
on the IBM 5224 and 5225 printers. It generates forms, has alternate-character
capability, and provides Optical Character Recognition (OCR) printing capability.
You can also create logos, graphs, and bar codes. You can migrate your
System/36 and System/38 APF form definitions and symbol sets, or use the com-
parable functions that are provided.

With APF, you can:

» Define alternative character sets and symbols (sample symbol sets are pro-
vided)

e Generate Universal Product Code (Version A and E), Code 39, EAN (European
Article Number) 8 and 13, or PLESSEY bar codes

e Build and print logos and emblems
* Generate bar graphs

* Produce a customized form that can be merged with spooled application report
data

Character Generator Utility (CGU)

The Character Generator Utility (CGU) allows you to define and maintain a set of
double-byte characters on the AS/400 system. CGU also maintains sort information
for each character defined.

CGU works with all four double-byte character set (DBCS) languages:

e Japanese
e Korean

8 ADTS for 0S/400 and Server Access Programs



e Simplified Chinese
e Traditional Chinese

You can install the sort and font tables for all four languages on your system, but
you can only create, update, or delete characters in one language at a time—the
language configured on your system. You can, however, copy and print characters
from the other languages. When you are ready to create, update, or delete charac-
ters in another language, just reconfigure the system for that language.

Application Development Manager/400 Feature

The Application Development Manager/400 feature is an integrated part of ADTS
for OS/400. It helps application developers to organize their work by providing
version control and an intelligent build function for compiling updated parts. It elimi-
nates the potential for problems such as missing programs that need to be com-
piled, or finding out that two or more programmers are making modifications to the
same source members.

You can access Application Development Manager/400 from the AS/400 Program-
ming Development Manager main menu options, or you can issue CL commands
on the command line.

Application Development Manager/400 control enables you to organize libraries
within projects. Within one project you can create groups that represent specific
stages in the application development process. For example, you can create a test
group and multiple development groups. Using this approach, you and other pro-
grammers can work simultaneously with different versions of the code without the
risk of overwriting someone else’s changes. An audit log registers changes in the
application, the commands used to change the hierarchy or components in the hier-
archy, the identification of the issuer of the commands, and the date when the
activity occurs.

While you are working in Application Dictionary Services/400, you can also start a
number of the components that are a part of Application Development ToolSet/400:
the Source Entry Utility, the Screen Design Aid, the Report Layout Utility, the File
Compare and Merge Utility, the Interactive Source Debugger, and the Data File
Utility. This ability to access such components increases the efficiency of your
development environment.

Distributing code to remote sites is also easy using Application Development
Manager/400. You can distribute applications, application fixes, and application
enhancements to one or more remote AS/400 systems using the Export Part
(EXPPART) command. You can also receive parts from remote systems, using the
Receive Part (RCVPART) command.

To summarize, an application development team using this feature can:

¢ Define a flexible environment in which production and maintenance versions of
an application can be managed simultaneously.

» Organize several developers to work on the same application at the same time.

 Build or compile an application based on the components that have changed
and the relationships among the components. The components are compiled
in the correct order, ensuring that no level checks occur.

e Create and maintain several versions of an application.

Chapter 1. What Can | Do with Application Development ToolSet for 0S/400? 9



¢ Distribute parts to, or receive parts from remote sites.
» Maintain an archive of up to five back-level versions of each source part.

* Manage lists of all of the parts that have changed for each fix or enhancement.

From the PDM interface, you can access objects that are stored either in libraries
or Application Development Manager/400 projects. You can choose options to start
tools from Application Development ToolSet/400 to work with projects, groups, and
parts.

Application Development Manager/400 is also integrated with the AS/400 system
and ADTS CS for OS/400. You can use Application Development Manager/400 to:

e Store VRPG Client applications in the Application Development Manager/400
projects on the AS/400 system. This integration gives VRPG Client the change
management and version control capabilities of Application Development
Manager/400.

e Build parts that you have created or changed using CODE/400.

Application Dictionary Services/400 Feature

The Application Dictionary Services/400 (AppDict Services/400) feature is an impact
analysis tool that speeds up the analysis of applications. Programmers can quickly
find out where changes should be made and what the changes should be, as well
as the effect of these changes on other programs.

AppDict Services/400 stores the information about the application objects and their
relationships to other application objects in a dictionary. A dictionary extracts the
cross-reference information about all of the objects in an application's libraries, and
saves it in a set of database files stored in a library. As application objects and their
relationships to other objects change, the information in the dictionary is automat-
ically updated.

AppDict Services/400 is integrated with other tools in Application Development
ToolSet for OS/400, such as: Application Development Manager/400, Report
Layout Utility (RLU), Screen Design Aid (SDA), and Source Entry Utility (SEU).

AppDict Services/400 is especially useful for maintaining and tracking the signif-
icantly larger number of program parts that are associated with creating programs
in an Integrated Language Environment (ILE). ILE programs tend to use many
more parts than traditional OPM programs because they:

e Are modular
e Can use multiple programming languages
* Reuse components, rather than duplicate code across programs

To design and maintain your application, you can use the Application Dictionary
Services/400 feature as follows:

* To see where fields are used in the objects in your application, and what files
and programs would be affected by a change to a field.

* To change a field and to ensure that the change occurs in all objects that refer
to the field. AppDict Services/400 recompiles all files or programs that are
affected by the change, or locates and recreates all ILE and service programs
affected by the change, from previously compiled modules.

* To identify certain physical files as field reference files.
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Server Access

» To search for strings in a source member, or to scan for externally described
field names in RPG/400 programs to learn whether a change to the field has
real impact.

» To identify the programs that are calling a specific program, and the programs
that are being called by a specific program.

» To identify the programs that bind a specific object, and the objects that are
bound by a specific program.

* To create physical files based on field reference files without having to write
DDS source.

e To build Structured Query Language (SQL) table files based on field reference
files, and build SQL index files based on the SQL table files and physical files,
while recompiling only the affected parts.

Using AppDict Services/400, you can record information about objects that reside in
libraries or in Application Development Manager/400 groups. You can choose to
record all the groups in a project or only selected ones. All of the AppDict
Services/400 functions described above are available for Application Development
Manager/400 groups except for the last two: creating physical files based on the
field reference files, and building SQL tables and index files.

AppDict Services/400 provides a background job that uses system journaling
support to automatically update the AppDict Services/400 dictionaries whenever the
documented libraries are updated.

When you create, copy, delete, change, rename, or move objects (or check in,
check out, promote, or import Application Development Manager/400 parts) inside
or outside of the AppDict Services/400 environment, the AppDict Services/400 dic-
tionaries are automatically updated. The information in the dictionaries is also
updated with each action, thereby keeping it synchronized.

Application Dictionary Services/400 and PDM both provide lists of objects that you
can change using other ADTS for OS/400 utilities.

Programs

The server access programs for ADTS CS for OS/400 are shipped with ADTS for
0S/400. ADTS CS for OS/400 consists of the following two features:

» CODE/400
* VRPG Client

You can also purchase either of these two features separately, along with the base
ADTS CS for OS/400 product.

The server access programs are found on the ADTS for OS/400 program tape,
and, therefore, are automatically loaded on your system as part of the installation.
These programs are the host component of CODE/400 and of VRPG Client. They
are necessary because they:

* Contain communication code

» Contain source for initialization of the ADTS CS for OS/400 features

» Contain source for the CODE/400 Self-Study Guide

¢ Save you installation time when you install CODE/400 and VRPG Client
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* Give you the flexibility to install CODE/400 and VRPG Client at any time

¢ Allow users with ADTS CS for OS/400 installed on a portable workstation to
use the product on any AS/400 with ADTS for OS/400 installed

The server access programs contain communication code to allow a programmable
workstation to access services and data that reside on the AS/400 host. They are
the means by which CODE/400 and VRPG Client access the required AS/400 ser-
vices and data.

As well, the server access programs are the programs required to start and run the
host portion of these workstation features. These programs contain the source that
initializes CODE/400 and VRPG Client. The server access programs do not
provide you with CODE/400 and VRPG Client. You need to purchase these fea-
tures separately, or together as the ADTS CS for OS/400 product.

If you are a programmer using CODE/400 and you want to work through the pro-
grams in the CODE/400 Self-Study Guide, you need the server access programs
because they contain some of the necessary source code.

When you purchase CODE/400, VRPG Client, or both as ADTS CS for 0S/400,
you need only install the client portion of the product because the server access
programs are installed when ADTS for OS/400 is installed. Thus, both CODE/400
and VRPG Client can be installed on your programmable workstation in one instal-
lation procedure with minimal disruption to your work.

| Client Components of the Workstation Products

12

The client components of the workstation products are:
e Base product

— Communication programs
— Editor
— WorkFrame/2

Note: If want to purchase either of CODE/400 or VRPG Client separately, you
also need to purchase the base ADTS CS for OS/400 product
described here.

¢ CoOperative Development Environment/400 (CODE/400)

— DDS Design Utility (DSU)
RPG/400 program verifier
Compile Interface

Debug Tool

* AS/400 VRPG Client (VRPG Client)

— GUI Designer
— Compiler
— Debugger

For more information about ADTS CS for OS/400 and its features, refer to
Chapter 3, “Workstation Development Environment for Host and Client-Server
Applications” on page 21.
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Chapter 2. Getting the Most Out of ADTS for 0S/400

This chapter provides a high-level description of how to use the tools in the ADTS
for OS/400 product to obtain optimal effectiveness and efficiency. It provides a
description of:

* How to access the tools

* How the Application Development Manager/400 feature helps you store and
keep track of programs

* How the Application Development Manager/400 feature helps you manage
changes and multiple versions of applications

e Editing program source using SEU

e Compiling members using PDM

» Building parts using Application Development Manager/400
» Debugging programs using 1SDB

e Comparing files using FCMU

* Merging files using FCMU

» Designing screens, menus, and reports using SDA and RLU
» Performing impact analysis using AppDict Services/400

e Working with lists

How the Components of ADTS for OS/400 Work Together

After both ADTS for OS/400 and Application Development Manager/400 are
installed, you can access everything you need from the AS/400 Programming
Development Manager main menu. Through options in PDM, you can access func-
tions in other components, including Application Development Manager/400. PDM
and Application Development Manager/400 together are the main working environ-
ment.
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Figure 3 shows the AS/400 Programming Development Manager main menu with
Application Development Manager/400 options:

AS/400 Programming Development Manager (PDM)
Select one of the following:

. Work with Tibraries
. Work with objects
Work with members
Work with projects
Work with groups
Work with parts

OIS WN =

=]

Work with user-defined options

Selection or command
===>

F3=Exit F4=Prompt F9=Retrieve F10=Command entry
F12=Cancel F18=Change defaults

Figure 3. The AS/400 Programming Development Manager (PDM) Main Menu

If Application Development Manager/400 is not installed, all the functionality of PDM
is still available except for the control and management of versioned parts. That is,
options 4, 5, and 6 do not appear when Application Deveiopment Manager/400 is
not installed.

From member lists in PDM, you can directly access the Screen Design Aid, Source
Entry Utility, Report Layout Utility, Interactive Source Debugger, Data File Utility,
and the File Compare and Merge Utility. Also, by entering an option next to the
listed member, you can direct PDM to call the appropriate CL. command or the
selected utility.

Storing and Keeping Track of Programs

Applications often consist of several modules, especially if they are ILE applica-
tions. The application development team's traditional sequence of create, edit and
compile is enhanced using Application Development Manager/400 and Application
Dictionary Services/400. Application Development Manager/400 manages the parts
of the application programs. Application Dictionary Services/400 maintains data
dictionaries to track changes made to parts. Parts have system-supplied types,
such as RPGSRC, RPGINC, MODULE, or FILE, or they can have user-defined
types. Parts can also have a system-supplied language, such as RPGLE or
SQLRPG, or a user-defined language for a user-defined part type.

Before you can use Application Development Manager/400 to perform part-
development tasks, a project hierarchy must exist. You must also be enrolled in
the project and have update authority to a group. This requirement controls who
can change an application.
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For information on how to create project hierarchies and how to work with them,
refer to the ADTS/400: Application Development Manager/400 Introduction and
Planning Guide. It discusses the planning needed to take advantage of Application
Development Manager/400 functions.

Figure 4 shows application development under the control of Application Develop-
ment Manager/400 and comparable application development in the OS/400 environ-

ment.
With the Application Development Without the Application Development
Manager/400 feature Manager/400 feature
One of: 1)

CRTPART Create a part CRTSRCPF Create a source
CPYPART Copy a part Create physical file
IMPPART Import a part

[

. STRSEU Start the source
CHGPART Change a part Edit entry utility
BLDPART Build a part Cc_)mr_)ile I CRTRPGPGM Create an RPG/400

I N I program

Figure 4. Application Development Command Sequence

The left side of the figure shows the Application Development Manager/400 part-
development commands you use. The right side of the figure shows the OS/400
commands you use if you are not developing parts under Application Development
Manager/400 control.

Managing Changes and Multiple Versions of Applications

You can easily manage changes to one or more versions of your OPM or ILE appli-
cation using Application Development Manager/400 and Application Dictionary
Services/400. Impact analysis and data dictionaries help you to monitor changes.
Source-code change management monitors part development and tells you when a
change to a part should be made to a part in another version. Part builds are
triggered after parts are changed. Application Development Manager/400 parts can
also be accessed from CODE/400.

Application Dictionary Services/400 provides you with data dictionaries that are con-
stantly being updated to reflect any changes you make to your libraries. With
impact analysis, you can quickly identify the changes and the components they
affect before you make the change. To proceed with the change, you use Applica-
tion Dictionary Services/400 to access Application Development Manager/400 to
check out the appropriate parts, or to access SEU if you are making changes to
parts that have source members.
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When working on Application Development Manager/400 projects, you use the
check out function to prevent multiple developers from working on the same source
at the same time. This function keeps program changes from being lost or over-
written.

As your application changes over time, you can change the hierarchy of the Appli-
cation Development Manager/400 projects to reflect these changes. For example,
when work on the first version of an application is complete, development of a
second version of the application can begin. A notify function lets you know when
a part that you are requesting is already being changed in another version of the
application, or when it exists in another branch of the project hierarchy. This is
useful information when corrections to a production version of a part have to be
propagated to the subsequent version of the part.

Another advantage of Application Development Manager/400 is the powerful build
function, which compiles (or builds) the components of an application that have
changed or that are affected by a change to another component. The build feature
uses information generated by the compilers to compile objects in the correct order.
It will compile the DDS source first, and then the programs. This feature eliminates
level checks and missed compilation of programs.

Once all of your applications and application fixes have been built, they can easily
be distributed to remote sites.

Editing Program Source

After you have checked out the part to be changed, you can edit its source using
the Source Entry Utility (SEU). SEU is a full-screen editor that you can use to:

* Create and update the source members of a source file
» Edit Application Development Manager/400 parts
» List, edit, browse, print, or delete the existing members in a source physical file

* Use other editing functions, such as finding, changing, split-session editing and
browsing, prompting, and syntax-checking

Compiling Members
To compile, you can use either of the following:
* The traditional method of typing the CL command on the command line
e PDM member lists

You can choose the compile option by typing the option number next to the
member you want to compile. PDM then submits a CL command depending on
the member type. You can change the parameters before submitting the
compile command by pressing F4 instead of the Enter key. PDM displays the
CL prompt so you can alter the default parameters.
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Building Parts

When you work with Application Development Manager/400 objects, you build parts
instead of compile members. One of the advantages of Application Development
Manager/400 is that while you build, Application Development Manager/400 recom-
piles all application parts that are affected by the changed parts.

After the build is completed, messages are displayed to indicate whether or not the
part is built successfully. If the build is not successful, you look at the build report
or compiler listing to find the errors. You can then use SEU to make the cor-
rections. After you complete the corrections, you can then promote the parts
through the project hierarchy.

If you change multiple parts, you can build the application as a whole rather than
each part individually. The build report indicates whether or not the files that
changed are compiled successfully.

Debugging Programs

After you code and compile your program, often you will need to debug it. The
Interactive Source Debugger utility allows you to view your program interactively
while the debug function is operating. You can set conditional breakpoints so you
can track which conditions are triggered at which times. You can also set break-
points that will stop the processing of the program if a specified statement has been
encountered a specified number of times. This feature makes it easier to discover
infinite loops in your code.

Comparing Files

If you are using multiple versions of a program, you may want to compare one copy
of a file with another. The compare function of the File Compare and Merge Utility
(FCMU) identifies the differences between two source physical files and performs
the comparison at a level of detail which you determine. You can do the compar-
ison at the record, line, or word level. A report is issued so you can print the
results of the comparison.

Merging Source Files

When you customize programs that you purchase from a vendor, and then receive
updates to that program, you are faced with the daunting task of integrating the
licensed program changes with your customized code. There are many other sce-
narios when a merge of two sets of updates may be required.

With the merge function of the File Compare and Merge Utility, you can combine
two sets of updates into one file.
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You can perform the merge in batch or interactively. If you run the merge in batch
the updates in the maintenance version are moved into the target version, and any
conflicts that are found are logged in a report so that you can manually edit the
member to your satisfaction. If you run the merge in interactive mode, you can
choose which updates to keep (either your customized code or the changes in the
updated program source). The Source Entry Utility is used in interactive mode so
that you can edit your source directly, with the full function of SEU available to you.

Designing Screens, Menus, and Reports
You sometimes define screens, menus, and reports outside of your programs using
externally described files. You use data description specifications (DDS) to do this.

SDA and RLU help you work with your DDS source in a WYSIWYG (what-you-see-
is-what-you-get) manner. SDA helps you design menus and displays, and RLU
helps you design reports.

These utilities offer many advantages over the traditional method of designing
menus, displays, and reports using an editor, because you can:

* See what your displays, menus, and reports look like at the design and layout
stage.

¢ Produce data description specifications (DDS) from your design.

* Design without an extensive knowledge of DDS coding forms, keywords, or
syntax. Related keywords are grouped to help you make choices.

e Select fields from existing database files when designing a display or a report.

¢ Test displays with the data and status of the condition indicators specified for
each test.

¢ Create prototype reports.

¢ Create a display from the DDS source statements that SDA creates, or a report
from the DDS source statements that RLU creates.

e Change your screen design directly, without changing the DDS directly.

Performing Impact Analysis Before Making a Change

Before applying a change to your application, you can use Application Dictionary
Services/400 to determine how many programs or files will be affected by the
change. After you have a list of the programs that must be changed, you can use
tools from ADTS for OS/400 to change them. The Application Dictionary
Services/400 dictionaries are updated to record the change.

For step-by-step instructions on performing impact analysis using the Application

Dictionary Services/400, refer to the Application Dictionary Services/400 User's
Guide.
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Working With Lists of Libraries, Objects, Members, Projects, Groups,

Parts

The Programming Development Manager utility builds lists. Using lists to work from
means that you can:

e Work with items in the list without typing in CL commands

* Work with several items in the list at the same time

* Create subsets of lists for faster retrieval and recognition

o Start other utilities to work with selected items

» Access Application Development Manager/400 through an interface

You do not need to know the exact syntax of CL commands that you want to use.
For example, to compile an RPG program using PDM, you only need to type 14
(Compile) next to the source of the RPG program that you want to compile, and
then press the Enter key, or on an OS/400 command line, you can type the Create
RPG Program (CRTRPGPGM) command and then press F4 to enter all the
required parameters. Using PDM, you can easily run multiple commands at the
same time from any list. You can also create subsets of lists based on an object's
attribute, such as its name or type.

PDM provides options to copy, delete, move, rename, compile, and recreate
0S/400 objects. It also provides you with options for starting other host-based
tools such as ISDB, FCMU, SEU, SDA, RLU, and DFU. Other functions, such as
the Find string, are available from the same list. All PDM functions available to
your object types can be used from the same list too. In addition to the options
provided by PDM, you can define your own options. Refer to ADTS/400: Program-
ming Development Manager for information on how to create them.

PDM also functions as an interface to Application Development Manager/400 func-
tions, so you do not need to type CL commands on the command line. When you
choose to work with projects, groups, or parts, you are presented with a list from
which you can select options to perform any of the Application Development
Manager/400 commands. All the other PDM functions, such as creating subsetted
lists and user-defined options, are still available.
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Chapter 3. Workstation Development Environment for Host
and Client-Server Applications

This chapter describes Application Development ToolSet Client Server for 0S/400
(ADTS CS for OS/400) including the following:

e Common components of CODE/400 and VRPG Client
Features and benefits of CODE/400

e Components in CODE/400

¢ Features and benefits of VRPG Client

e Components in VRPG Client

When you purchase ADTS CS for 0S/400, you are getting CODE/400 and VRPG
Client in one package. You can buy either of these features separately as well,
along with the base ADTS CS for OS/400 product.

ADTS CS for OS/400 provides a workstation-based development environment for
maintaining current AS/400 applications and for creating new client-server applica-
tions. ADTS CS for OS/400 runs on the OS/2 operating system on your work-
station and contains the CODE/400 and AS/400 VRPG Client features.

Working in the OS/2 environment allows you to take full advantage of OS/2's multi-
tasking capabilities. Working on a GUI desktop allows you to manipulate objects
faster and easier than by using commands. And, of course, working on the
desktop means that host resource is freed for more demanding activities, such as
network and application processing.

The CODE/400 feature lets you create applications on the workstation that will run
on the host, and lets you maintain current applications. The VRPG Client feature
lets you create new GUI client-server RPG applications in a visual application
development environment that can only be run on the workstation.

For an explanation of how you can use CODE/400 and VRPG Client together, see
Introduction to Application Development ToolSet Client Server for OS/400. You
receive this book when you purchase ADTS CS for OS/400.

Figure 5 on page 22 shows your application development environment with ADTS

CS for OS/400 installed, that is, with both the CODE/400 and VRPG Client features
installed. It also illustrates the relationships between ADTS CS for OS/400 and the
components of ADTS for OS/400.
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Figure 5. Application Development Environment with Workstation Tools

Common Components of CODE/400 and VRPG Client

When you install ADTS CS for OS/400, you install components that CODE/400 and
VRPG Client share. These components are the Editor, WorkFrame/2, and the
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components provide a common development environment for both host and client-

server applications. With these components you can:

Program in RPG, both on the client and the server.

Use the same high-function editor for the development of server or client appli-

cations.

Use WorkFrame/2 and its predefined action profiles. Tools for both host appli-
cation development (editor, debugger, and designer for data files, screens, and
reports) and client application development (GUI designer, editor, and client
debugger) can be initiated from this user-friendly WorkFrame/2 development

environment.

Improve the response time of applications because they run on the client

instead of the server.

CODE/400

CODE/400 combines the productivity of the PC environment with the integrity of the

AS/400 environment for developing applications.
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Features
CODE/400 is an integrated and cohesive edit, compile, and debug utility. It runs on
a programmable workstation using the graphical user interface of 0S/2, and
offloads processing time from the AS/400 host.
CODE/400 provides:

* A language-sensitive editor with prompting and color tokenizing that highlights
different language constructs.

* A source level debug tool with many advanced debugging functions.

* A utility (Data Description Specifications Design Utility - DSU) to help you
create data description specifications (DDS).

¢ The ability to compile, find errors, correct errors, and re-compile without leaving
the editor.

¢ An interface to host compilers.
* An RPG/400 program verifier that checks for syntax and semantic errors.

» Language support for Integrated Language Environment (ILE) RPG/400, ILE
RPG/400 SQL, ILE CL, original program model (OPM) RPG/400, OPM
RPG/400 SQL, OPM CL, OPM COBOL/400, ILE COBOL/400, OPM
COBOL/400 SQL, and ILE COBOL/400 SQL.

e WorkFrame/2.

* The ability to edit and verify program files on a workstation in disconnect mode.
Later, these files can be uploaded to the host for compiling and debugging.

e An interface to Application Development Manager/400.

Benefits
Using CODE/400 you can:

e Take full advantage of the OS/2 desktop, including multitasking, mouse and
icon manipulation, windowing, and simultaneous connection to multiple hosts

¢ Reduce system load on the AS/400 machine
¢ Find syntax and logic errors before compile time
¢ Reduce application development cycle time

* Write and verify code without having to be connected to a host

Editing with CODE/400

The editor offers several functions designed to optimize coding efficiency for each
language being edited, before the compiler is used.

With the editor you can:

¢ Use visual aids for code structure

e Customize and program its functions

¢ Use interactive syntax checking

e Detect errors earlier in the coding cycle

» Use concurrent multiple edit sessions with cut and paste capabilities
e Gain rapid access to online language-sensitive help

* Display only particular types of lines
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Compiling with CODE/400

You can verify the syntax and semantics of program source on your workstation
using the RPG/400 program verifier before sending the source to the host compiler.

Debugging with CODE/400

The Debug Tool provides functions for debugging, tracing, setting breakpoints,
monitoring, and changing the values of variables.

To follow the execution of the program or quickly identify errors in code, you can
monitor source code or compiler listings on the workstation while the program is
running on the host. While you are debugging your program, you can change the
source of the program in the editor.

DDS Design Utility Functions

WorkFrame/2

The DDS Design Utility (DSU) feature helps you develop display files, printer files,
and database definition files for use on the AS/400 system. DSU has full DDS
graphical keyword support.

The DSU feature provides an interface for designing each type of file, produces
DDS source based on the design, and optionally calls the OS/400 DDS compiler.
A graphical interface helps you concentrate more on the design of displays and
reports than on the DDS coding specifics. DDS errors can be checked anytime
without compiling the source.

WorkFrame/2 iets you work with OS/400 objects on your OS/2 deskiop. It lets you
manipulate OS/400 libraries, files, and members, or Application Development
Manager/400 projects, groups, and parts using the object-oriented user interface of
0Ss/2.

VRPG Client

Features

VRPG Client offers a development environment for RPG application programmers
to develop, maintain, and document their applications visually. You can preserve
your skills and develop visual RPG applications with the graphical interface and
logic on the programmable workstation. A function to import dispiay files and
convert them to VRPG GUI definitions is also provided.

Two of the components in VRPG Client are shared with CODE/400: VRPG Client
uses the same editor as CODE/400 and also uses WorkFrame/2.

VRPG Client has the following features:

e Ease of use and minimal learning curve

e GUI designer

» Help creation using Information Presentation Facility (IPF)
e Message creation

¢ RPG workstation compiler for client code

¢ Integrated language-sensitive editing support

¢ AS/400 database (DB2 for OS/400) access

e Powerful RPG source debugger
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Benefits

Built-in communication to AS/400 system

Application modernization support

Host backup and recovery with workstation development

» Packaging user applications for both OS/2 and Windows 3.1

With VRPG Client you can:

Preserve your skills in RPG development

Enhance your skills in RPG development with GUI applications
Take full advantage of the OS/2 desktop

¢ Reduce system load on the AS/400 machine

| Using the VRPG Client GUI Designer

The Graphical User Interface (GUI) Designer is similar to Screen Design Aid (SDA)
and to DDS Design Utility (DSU). The GUI definitions are created for you from a
visual interface that you manipulate.

Also, just as when using SDA, you have access to the AS/400 database. You can
easily access referenced fields, and pick up attributes from the database.

You can import your host display files to convert them to a GUI. Though some
adjustments will be necessary to complete the conversion, the import function
saves time when you convert applications.

Using the VRPG Compiler

The RPG workstation compiler provides event-driven programming support. The
language definitions allow you to create action subroutines that you can start at run
time when an event is triggered through the user interface. New operation codes
are available to change attributes of controls dynamically, and to obtain status infor-
mation from attributes of controls at run time.

Storing Your VRPG Client Applications as Application Development
Manager/400 Parts

The Application Development Manager/400 feature allows you to store and manage
VRPG Client applications in Application Development Manager/400 projects on the
AS/400 system. To do this, two part types are available: VRPGTXT and VRPGBIN.

VRPGTXT part types are stored in source physical files with the language of the
part type being VRPG. VRPG Client text objects are stored as members with the
member types set as their workstation file extension.

VRPGBIN part types are stored in data files with the language of the part being
VRPG. This type of part includes VRPG Client binary objects.
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automating compilation of applications 16

B

benefits
CODE/400 23

breakpoint
conditional 17
uses 17
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breakpoints
setting 24
build function 16
build report, definition of 17
building 17
building an application 2
building, part
See compilation, program source

C
CGU
See character generator utility (CGU)
changes, evaluating impact of 1
Character Generator Utility (CGU) 8
check out function 15
client-server 21
CODE Editor
compiling source 24
finding error 24
CODE/400
See CoOperative Development Environment/400
(CODE/400)
comparing 2, 17
compilation, program source
automating 2, 16
invocation 3
methods 16
using Application Development Manager/400 17
components
CODE/400 23
CoOperative Development Environment/400
(CODE/400)
benefits 23
common components 22
compiling functions 23
components
Debug Tool 24
DSU 24
Editor 23
RPG/400 program verifier 23
features 23
WorkFrame/2 24
creating data dictionary 10

D

data description specifications (DDS)
changing
using SDA and RLU 18
design tools 2
Data Description Specifications Design Utility (DSU)
description 24
display file, defining 2
printer file, defining 2
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data dictionary

benefit 1

creating with AppDict Services/400 10
Data File Utility (DFU) 7
data files 3
database definition files

creating 2

creating with DSU 24
DBCS characters

See double-byte character set (DBCS) characters
DDS

See data description specifications (DDS)

debugging

Debug Tool 24

ISDB 17
defining

logical file 2

physical file 2
definition

build report 17
designing

generating DDS 18
screens, menus, and reports 18
DFU
See data file utility (DFU)
display files
creating with DSU 24
creating with SDA 18
double-byte character set (DBCS) characters 3
DSU
See Data Description Specification Design Utility
(DSU)

E
editing
Editor 23
parts 16
program source 16
SEU 2
error
finding in source 23

F
FCMU
See file compare and merge utility (FCMU)
features
CODE/400 23
PDM 19
RLU 18
SDA 18
VRPG Client 24
figures
application development environment, host 3
application development environment,
workstation 21



figures (continued)
PDM integration 13

File Compare and Merge Utility (FCMU)
description 5
merging files 17

H

help and message compiler 24

identifying field reference file 10

impact analysis 10, 18

impact, evaluating 1

Interactive Source Debugger (ISDB) 6, 17

L

library system

See Application Development Manager/400
list

list, work with 2
lists

creating with PDM 19

M

maintaining multiple versions of application 1
managing application development 1
15

manaaning chanaoe
managing cnange

member list, work with 2
menu, designing 2
merging 2, 17
monitoring variables 24

N

notify function 16

o)

object list, work with 2

P

parts, working with 2
PDM
See programming development manager (PDM)
performing impact analysis 18
physical file, creating 2
printer files
creating with DSU 24
creating with SDA 18
Programming Development Manager (PDM)
compiling with 16
description 4

Programming Development Manager (PDM) (continued)

features 19
working with Application Development
Manager/400 19
project hierarchy 14
prototyping report 2
publications, list of 27

R

related printed information 27
relationships among objects 1
Report Layout Utility (RLU)
advantages 18
description 7
report, designing 2
RLU
See report layout utility (RLU)
RPG/400 program verifier 23, 24

S
Screen Design Aid (SDA)
advantages 18
description 7
screen, designing 2
SDA
See screen design aid (SDA)
server access programs
CODE/400 11
communications 12
description 12
descriptions 11
functions 12
products 11
VRPG Client 11
setting breakpoints 24
SEU
See source entry utility (SEU)
Source Entry Utility (SEU) 6
SQL tables, building 11
storing programs 14
syntax checking
RPG/400 program verifier 23, 24
SEU 16

T

testing 2,3

\'

variable monitoring 24

version
controlling 1, 15
managing 1

Index
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version-control tool

See Application Development Manager/400
VRPG Client

See AS/400 VRPG Client (VRPG Client)
VRPG compiler 25
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