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Documentation Changes

The following documentation updates have been made since the last release of this

documentation:

Allow SQL Record Level Access

YSQLFMT Model Value (see page 181) — Added a model value.

Allow RLA access over DDL database

The Model Library (see page 15)

DDL Collection (see page 17)
Setting Model Values (see page 34)
SQL/DDS/DDL (see page 37)

Implementing DDL (see page 39)

Implementing SQL/DDL and DDS in the Same Model (see page 40)

Prompting YCRTMDLLIB (see page 47)

SQL/DDL Implementation (see page 175)

Separate View and Index Creation (see page 187)

Edit Access Path Auxiliaries Panel (see page 189)

Direct Table Access (see page 193)

Data Access Method Option (see page 194)

Allow SQL/DDL generation without hard-coded schema name

DDL Collection (see page 17)
YSQLCOL Model Value (see page 182)

Allow LVLCHK(*YES) for SQL/DDL indexes having RCOFMT keyword

YLVLCHK Model Value (see page 183)

YSQLFMT Model Value (see page 181)

YSQLFMT override

Implementing DDL (see page 39)

YSQLFMT Model Value (see page 181)

Meaningful Names for SQL/DDL

YSQLVNM Model Value (see page 180)

Option to Generate RLA against DDL

YDDLDBA Model Value (see page 180)




m  F7=Auxiliaries in the DDL Implementation

m Separate View and Index Creation (see page 187)

m  Suppressing Index Generation (see page 188)

m  Edit Access Path Auxiliaries Panel (see page 189)

m  Meaningful Names for SQL/DDL - Control Table vs Fields

m  Long Name Scenarios (see page 178)

m  YSQLVNM Model Value (see page 180)

m  YDDLDBA Model Value (see page 180)

m  DDL Limitation

m Implementing DDL (see page 39)

m  Field names that not work for DDS, but not for SQL/DDL Implementation

m  Understanding Extended SQL Naming (see page 177)

Contact CA Technologies

Contact CA Support

For your convenience, CA Technologies provides one site where you can access the
information that you need for your Home Office, Small Business, and Enterprise CA
Technologies products. At http://ca.com/support, you can access the following
resources:

m  Online and telephone contact information for technical assistance and customer
services

m  Information about user communities and forums
®  Product and documentation downloads
m  CA Support policies and guidelines

m  Other helpful resources appropriate for your product
Providing Feedback About Product Documentation

If you have comments or questions about CA Technologies product documentation, you
can send a message to techpubs@ca.com.

To provide feedback about CA Technologies product documentation, complete our
short customer survey which is available on the CA Support website at
http://ca.com/docs.
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Chapter 1: Introduction

This chapter describes the libraries that represent CA 2E and the development
environment. A description of the installation and upgrade process is also provided as
well as an introduction to the Toolkit prototyping facilities.

This section contains the following topics:

CA 2E Product Libraries (see page 13)

CA 2E Development Environment (see page 15)
Generation Library (see page 15)

The Model Library (see page 15)

SQL Collection (see page 16)

DDL Collection (see page 17)

Prototyping an Application (see page 18)
Replacing Toolkit Navigation and Data (see page 21)
Transferring Control to Toolkit (see page 22)
Working with a Toolkit Panel Design (see page 22)
Editing the Panel (see page 23)

Defining Command Keys (see page 24)

Building a Window Prototype (see page 24)
Building an Action Bar Prototype (see page 25)
Defining Color (see page 27)

Entering Sample Data (see page 29)

Displaying Prototype Panels (see page 30)
Returning to CA 2E (see page 31)

CA 2E Product Libraries

The CA 2E product libraries contain the files and objects you must use products. The
product libraries include the CA 2E base product library (Y2SY) and the Toolkit base
product library (Y1SY).

Note: All object names begin with the letter "Y."
In addition to Y2SY and Y1SY, CA 2E ships base product libraries that contain appropriate

default national language libraries, the High Level Language (HLL) source generators, the
CA 2E null model, and a library containing some source.
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CA 2E Product Libraries

More Information

Note: At many sites, you see only Y1SY, Y2SY, Y2SYMDL, and Y2SYSRC listed on your
computer. The remaining libraries were merged into the base product libraries during
installation.

The following table provides a complete list of the CA 2E product libraries:

Ship Name Library or Folder Suggested Restore Library or Folder
Y1SY Toolkit base Y1SY

Y1SYVnlil Toolkit LDOs Y1SY

Y2SY base Y2SY

Y2SYVnlil LDOs Y2SY

Y2SYMDL null model Y2SYMDL

Y2SYCBL COBOL generators Y2SYCBL

Y2SYRPG RPG generators Y2SY

Y2SYSRC source Y2SYSRC

YLUSLIBO Security Library YLUSLIBO2

Notes "nll" refers to the national language; for example, ENG for

English or JPN for Japanese.
The Security Library must be restored to the YLUSLIBO library.

The supplied source for CA 2E resides in source files in the Y2SYSRC library. The source
for Toolkit resides in the YIUSRSRC file in the Y1SY library. You can obtain a list of these
members with the i OS Work with Members Using PDM (WRKMBRPDM) command.

The YCRTLUSLIB command that runs during product installation automatically updates
or creates the YLUSLIB library.

For more information about the WRKMBRPDM command, see Volume 5 of the i OS CL
Reference.
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CA 2E Development Environment

CA 2E Development Environment

The CA 2E development environment is the model within which:
m  The development team creates the application objects.
m  The objects are generated.

m  The objects are tested individually to determine whether they function correctly
and efficiently.

Development Libraries

Each CA 2E model must reside in a single library that is called the "model library." Each
model must also have a generation library that is associated with it. The model and
generation library are also, when necessary, associated with a Structured Query
Language (SQL) collection. The collection is a separate library similar to the generation
library.

Generation Library

The generation library holds the CA 2E generated source, compiled objects, and help
text. You can move generated objects from the generation library to any other library.
And you can move the generation library to an environment that does not contain CA 2E
product libraries.

The Model Library

Each model library holds the database files that make up the model. The associated
generation library contains the source CA 2E generates for the model and the compiled
objects from that source. Think of the model library and the generation library as a pair.
The model library also contains other necessary i OS objects and a CA 2E job description.
If the developer generates SQL or DDL, the model library also refers to an SQL collection.

The Create Model Library (YCRTMDLLIB) command creates the libraries that comprise a
model.
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SQL Collection

SQL Collection

CA 2E lets you use SQL in place of or with DDS in data definition statements. You use
SQL to define tables, views, rows, and columns, rather than IBM i physical files, logical
files, records, and fields.

You can implement SQL at both the system level and the model level. If you:
m  Implement SQL at the system level, all new models default to SQL.

®  |Implement SQL at the model level, all access paths, and functions default to SQL.
Within a model, you can also specify SQL for individual access paths and functions.

The i OS operating system contains the execution objects necessary to execute
applications you generate with SQL. However, if you want to generate and compile
applications that use SQL, you must have:

m  |IBM’s SQL/400 program products installed.
m  The QSQL library that is loaded on your IBM i.

To use SQL in a model environment, an SQL collection, equivalent to an IBM i library,
must be associated with the model library. The YCRTMDLLIB command can
automatically create the SQL collection. This command includes the SQLLIB parameter
which lets you create the collection for a particular model.

You can create an SQL collection for an existing model with the Create SQL Library
(YCRTSQLLIB) command. This command updates the YSQLLIB model value for the
associated model. You then use the Change Model Value (YCHGMDLVAL) command to
update the YDBFGEN model value to SQL.

For more information about:

m  The YCRTSQLLIB and YCHGMDLVAL commands, see the CA 2E Command Reference
Guide.

m  For differences between earlier versions of CA 2E SQL implementations and current
implementations, see the appendix SQL Implementation (see page 175).

m  |[BM’s Structured Query Language, see your IBM documentation.
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DDL Collection

DDL Collection

CA 2E lets you use DDL in place of or with DDS in data definition statements. You use
DDL to define tables, indexes, rows, and columns, rather than IBM i physical files, logical
files, records, and fields. There is no view generation when DDL is used as generation
method.

You can implement DDL at both the system level and the model level. If you:
m  Implement DDL at the system level, all new models default to DDL.

®  |Implement DDL at the model level, all access paths, and functions default to DDL.
Within a model, you can also specify DDL for individual access paths and functions.

The i OS operating system contains the execution objects necessary to execute
applications you generate with DDL. However, if you want to generate and compile
applications that use DDL, you must have:

m  |BM’s SQL/400 program products installed.
m  The QSQL library that is loaded on your IBM i.

To use DDL in a model environment, an SQL collection, equivalent to an IBM i library,
must be associated with the model library. The YCRTMDLLIB command can
automatically create the SQL collection. This command includes the SQLLIB parameter
which lets you create the collection for a particular model.

You can create an SQL collection for an existing model with the Create SQL Library
(YCRTSQLLIB) command. This command updates the YSQLLIB model value for the
associated model. You then use the Change Model Value (YCHGMDLVAL) command to
update the YDBFGEN model value to DDL.

For more information about:

m  The YCRTSQLLIB and YCHGMDLVAL commands, see the CA 2E Command Reference
Guide.

m  For differences between earlier versions of CA 2E SQL implementations and current
implementations, see the appendix SQL/DDL Implementation.

m  |BM’s Structured Query Language, see your IBM documentation.

Note: In earlier releases of CA 2E, it was only possible to create SQL/DDL related tables,
views, and indexes into SQL Collections. However, the access path generation process
has now been modified to enable creation of SQL/DDL tables, views, and indexes into
normal libraries, in addition to SQL Collections. The SQL/DDL generation has now been
modified to do the following tasks:

m  The YSQLLIB model value can also hold a normal library (non-SQL collection).

m  The user is given the option to decide whether to generate the hard coded value
present in the YSQLLIB model value into the generated source, through the
YSQLCOL model value.
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Prototyping an Application

m |f the library/SQL collection is not generated into the source during generation,
when a compile is submitted to create the SQL/DDL objects, the objects are created
into the library/SQL collection that is specified for the YSQLLIB model value.

Prototyping an Application

Toolkit prototyping facilities let you interactively present a simulated system design.
End-users can preview the prototyped system at a workstation.

Toolkit prototyping includes:
m  Realistic display attributes.
m  Specification of sample data values for fields.

m  Function key and value-dependent branching between panels.

Direct attachment of panels to Toolkit or CL menus.

m  No compilation.

A link with CA 2E that lets you return to CA 2E after prototyping.

The prototyping facilities use the following Toolkit commands:

m  YDSPPNL—Display Panel Design command displays prototype panel values and sets
up sample data.

. YWRKMNU—Work with Menus command creates menus to display prototype
panels
Note: Specify the YDSPPNL command as the menu action, with the desired Toolkit panel

design as the option.

®  YGO—Go to Menu command displays menus.

Creating Prototype Panels
You can create prototype panels in the following ways. Each method converts CA 2E
function device designs from a CA 2E design model into Toolkit panel designs.
m  Use the CA 2E Convert Model Panel Designs (YCVTMDLPNL) command.
m  Use the CA 2E animate options.
CA 2E Animation provides a direct link between CA 2E and Toolkit. This includes

converting device designs to Toolkit, full access to all Toolkit panel editing and
simulation functions, and the ability to return directly to your model.
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Prototyping an Application

Toolkit panel designs reside in a panel design file in a nominated library. The default is
your model library. You create panel design files using one of the following options:

m  The Toolkit Create Design File (YCRTDSNF) command.

m  The CA 2E animate options. If the panel design file does not exist when you convert
a model panel, it is created for you.

For more information about:

m  Toolkit commands, see the Toolkit Reference.

m  Details of the Toolkit prototyping, see the "Design Aids" chapter in the Toolkit
Concepts guide.

Naming Prototype Panels

The YCVTMDLPNL command and the animate options create one or more prototype
panel designs for each function with a device design. Each prototype panel is given the
name of the source member for the program object, as specified in the Edit Function
Details panel. For multiple panel designs, each design name includes a numeric suffix.
For example,

m  An EDTFIL function with a source member name UUJQEFR results in UUJQEFR1 as
the name of the prototype panel.

m  An EDTRCD function with a source member name UUJQE1R results in UUJQE1R1 for
the key panel and UUJQE1R2 for the detail panel.

Using CA 2E Device Design Animation

CA 2E animation provides a direct link between CA 2E and Toolkit prototyping facilities.
This lets you interactively simulate your CA 2E system design using Toolkit and easily
return to your CA 2E design model.
You animate a CA 2E device design in the following ways:
m  Press F2 from the CA 2E device design editor.
m  Enter A to animate a selected function from the following CA 2E panels:

— Open Functions

— Edit Function Devices.
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Prototyping an Application

The CA 2E Animate Function Panels panel displays.

Animate Function Panels SYMDL
Convert Model Panel. : Y (Y-Yes, N-No) Convert all panels : Y (Y-Yes, N-No)
Replace Navigation : N (Y-Yes, N-No)
Replace Action Bar : N (Y-Yes, N-No)
Clear Narrative. . : N (Y-Yes, N-No)
Clear Test Data. . : N (Y-Yes, N-No)
Panel Name(s). . . . : *SRCMBR  *SRCMBR, *SELECT, *panel, name
File . . . . . . . : YDSNPNL Name
Library. . . . . . : *MDLLIB *MDLLIB, *GENLIB, *LIBL, name
Member . . . . . . : *FILE *FILE, name
Display. . . . . . . : Y (Y-Yes, N-No)
Display Option . . : 1 1-DSPDTA, 2-DSPATR, 3-CHGDTA, 4-WRKPNL
Return to this device design . . . . . . : N (Y-Yes, N-No)

Enter=Execute F3=Exit

This panel, the Animate panel, is the bridge between CA 2E and Toolkit. Use it to specify:
m  Whether to convert the CA 2E device design to a Toolkit panel design.
®  Animation of CUA panels, action bars, and window definitions.

m  Whether to keep or replace information that is associated with the Toolkit panel
design, such as test data and command key and action bar definitions.

m  The name and location of the Toolkit panel design.
m  Whether to transfer control to Toolkit.
m  Where to return within CA 2E.

The following sections discuss these actions and alternative ways to achieve them using
the Toolkit commands.

Converting an CA 2E Device Design to Toolkit

You can convert a CA 2E device design into one or more Toolkit panel designs. By
default, this process retains the existing Toolkit panel design’s command key and action
bar navigation, narrative, and data even when you download a new version of the panel
design.

You convert a CA 2E device design in either of the following ways:

m  Use the CA 2E Convert Model Panel (YCVTMDLPNL) command.

m  Enter Y for the Convert Model Panel option on the CA 2E Animate Function Panels
panel.
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Replacing Toolkit Navigation and Data

If you enter N for the Convert Model Panel option, control is transferred to Toolkit
without converting the CA 2E device design.

Note: To convert multiple CA 2E device designs to Toolkit panel designs in one step in
batch, use the YCVTMDLPNL command.

Conversion is needed in the following cases:

m A panel design corresponding to your CA 2E device design does not exist in Toolkit.

®m  You changed the CA 2E device design and must update the Toolkit panel design to
reflect the changes. It is good practice to synchronize the Toolkit panel design with
the corresponding CA 2E device design.

®  You want to replace the command key or action bar navigation, narrative, or test
data you previously defined for the Toolkit panel design.

Converting Multi-Screen Functions

By default, if you convert a multi-screen function, such as Edit Record, all panels are
converted. The panels are automatically linked together so that you can scroll among
them within Toolkit.

If you animate from a CA 2E device design by pressing F2, you can choose to convert
only the panel that is displayed by setting the Convert All Panels option to N.

Replacing Toolkit Navidation and Data

By default, the conversion retains any command key, action bar, narrative, and data that
is entered for the Toolkit panel. The Replace and Clear options let you replace this
information. If you are using the CA 2E Animate Function Panels panel, these options
are effective only when the Convert Model Panel optionis Y.
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Transferring Control to Toolkit

Replace Navidation and Replace Action Bar

Use these options to specify whether to keep or replace the command key or action bar
navigation you defined for the Toolkit panel design. The default is N (keep the Toolkit
navigation).

If you enter Y, the navigation you defined in Toolkit is replaced with the standard CA 2E
command key functionality; for example, F3=*EXIT, F12=*PRV. Any function-to-function
navigation you defined in the action diagram creates a Toolkit navigation with the value
*SAME.

Note: If you have not assigned a function key for exit on your Toolkit panel design and
you do not enter Y to replace navigation, CA 2E automatically assigns the default, F3, for
exit.

Clear Narrative and Clear Test Data

Use these options to keep or clear any narrative or test data you entered for the Toolkit
panel design. The default is N, retain the Toolkit information

For more information about the YCVTMDLPNL command, see the CA 2E Command
Reference Guide.

Transferring Control to Toolkit

You transfer control to Toolkit in the following ways:
m  Enter Y for the Display option on the CA 2E Animate Function Panels panel.

m  If you simply want to convert your CA 2E device design to Toolkit and do not need
to display the prototype, enter N to return to CA 2E. This is useful to keep your
Toolkit panel design and CA 2E device design synchronized.

m  Use the Toolkit Work with Panel Design (YWRKPNL) or the Display Panel (YDSPPNL)
utilities. You cannot return directly to CA 2E using this method.

Working with a Toolkit Panel Design

You can work with your Toolkit panel design in one of the following ways:
m  Enter 4 for the Display Option on the Animate Function Panels panel.

m  From the Toolkit YWRKPNL utility, specify the panel you want to edit. For example,
specify *SELECT for the panel name and enter 1 next to the appropriate panel
name.
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Editing the Panel

The Toolkit Work with Panel Title Details panel displays.

YDSCTLR
Work with Panel Title Details
Panel. . . . . : UUAJEFR1 Next panel. . . :
Title. . . . . : Edit Customer

Print Sequence. :

Fixed Header. . : (Y, blank)

Fixed Footer. . : (Y, blank)

Window. . . . . : (Y, blank)

Action Bar. (Y, blank)

Option. . . . . : 1 1-Panel, 2-Narrative, 3-Command keys,

5-Window, 6-Action Bar

Synon/2E related program name . . . . . . . . . : UUAJEFR
F3=Exit

You can use this panel to:

m  Edit the panel design.

m  Enter or edit narrative.

m  Define command key and action bar navigation.

m  Define a window.

The Related Program Name option is the source member name of the device design that
created this Toolkit panel. It is the link that allows control to be transferred back to CA

2E. This option is blank if the panel was not converted from CA 2E or was converted
before CA 2E r5.0.

Note: More than one Toolkit panel can refer to the same source member

Editing the Panel

To edit your Toolkit panel design enter 1 from the Work with Panel Title Details panel.
Your Toolkit panel design displays in monochrome. If you want to edit your design in
color use the CA 2E device design editor.
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Defining Command Keys

Defining Command Keys

To define command key navigation for your Toolkit panel design enter 3 from the Work
with Panel Title Details panel. The Work with Panel Command Key Usage panel displays.

Note: If you are working with an action bar design, assign *ABAR to the function key
that is to activate the action bar.

Building a Window Prototype

The Window option is automatically set to Y on the Work with Panel Title Details panel
when you convert a CA 2E window device design. Press 5 to edit or display the window
definition.

F2=Exit F12=Titles screen

T T T +
I I
| Default Location *CALC (“*,*CALC) |
[ Row. . . . . : 1 [
| Column . . . : 2 |
| Window Size : |
[ Height . . . : 22 |
| Width. . . . : 76 |
I I
I I
I I

You can specify the location of the window in either of the two following ways:
m  Enter specific values for Row and Column.

m  Enter *CALC for the Default Location. This causes the upper left-hand corner of the
window to display wherever the cursor is located at the time the window is
requested. The Row and Column options are ignored.

Define the size of the window by entering values for the Height (in lines) and Width (in
characters) options.

Press F12 to continue working with the panel design; press F3 to exit.
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Building an Action Bar Prototype

Building an Action Bar Prototype

The Action Bar option is automatically set to Y on the Work with Panel Title Details
panel when you convert a CA 2E action bar device design.

Enter 6 to edit the action bar definition. The Toolkit Edit Choices panel displays.

YDSCABC CHANGE MM/DD/YY HH:MM:ss
Edit Choices
Panel Name . . . . . : UUAGEFR1
File . . . . . . . : YDSNPNL
Library. . . . . . : SYMDL
Member . . . . . . : YDSNPNL
Choice Sequence . (position)

Type options, press Enter.
A=Actions D=Delete

? Sequence Mnemonic Text

1 E File
4 u Function
99 H Help

F3=Exit F4=Prompt F9=Go to ‘Add’ mode F12=Titles screen

The action bar menu choices that currently have actions defined display. Press F9 to add
new choices. Enter A to edit the actions for an existing menu choice. The Toolkit Edit
Actions panel displays.

YDSCABA  CHANGE MM/DD/YY HH:MM:ss
Edit Actions

Panel Name. . . . : UUAGEFR1

Choice Sequence . : 3

Choice Text . . . : Work with spool files

Action Number . (position)

Type options, press Enter.
C=Command String D=Delete

? Number Text Next Panel
2 Open *SAME
c 3 Work with spool files *EXEC
90 Exit *EXIT

F3=Exit F4=Prompt F9=Go to ‘Add’ mode
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Building an Action Bar Prototype

The Next Panel column indicates the result of selecting the corresponding action. For
example, Next Panel can contain:

m  The name of the CA 2E panel to call when the action is selected.
m  *EXIT, which means to exit the panel when the action is selected.

m *EXEC, which lets you execute a command when the action is selected. To edit the
command string for *EXEC, enter C for the subfile selector; the following screen

displays:
R T +
I . . I
[ Edit Command String [
| I
| Panel name. . . . : UUAGEFR1 |
I I
| Choice. . . . . . : File |
| Action. . . . . . : Work with spool files [
| I
| Command string ... [
| WRKSPLF |
I I
| F3=Exit Fll=Delete [
| I
R L +

Note: When defining command key navigation, assign *ABAR to the function key that is
to activate the action bar. If you converted a action bar device design, the command
key assigned to *ACTIONS is automatically assigned *ABAR for the Toolkit command key
navigation.
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Defining Color

Defining Color

Toolkit panel designs display in full color. Any color assignments you make within CA 2E
are automatically converted to Toolkit. This is the recommended method for assigning
color to Toolkit panel designs.

Note: Constants separated by a single space are treated as the same constant; as a
result, constants share the color assignment given to the leftmost constant.

Alternatively, you can assign colors as you edit your panel design within Toolkit. To do
so, position the cursor on the blank before the field to which you want to assign a color

and press F16.

The following screen listing the available colors and attributes displays:

£ Blue q Highlight

£ Green g Reverse Image

£ Pink g Underline

£ Red q Blink

£ Turquoise g Column Separator
£ White g nondisplay

£ Yellow

F3=Exit F12=Titles screen

On some terminals this screen will appear as shown below.

1 1. Blue Highlight
2. Green Reverse Image
3. Pink Underline
4. Red Blink
5. Turquoise Column Separator
6. White nondisplay
7. Yellow

F3=Exit F12=Titles screen

Note: The mono display attributes display with an input field instead of a check box to
the left of the attribute. You select attributes by entering a slash (/) in the
corresponding input field. The slash is the default selection character; it is contained in
the IBM i message, CPX5A0C, in the QCPFMSG file in the QSYS library.

Not all attributes are available for each color. The following table lists the valid
combinations supported by DDS.

Color CLR (&) BL UL HI RI ND
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Defining Color

Color CLR cs BL uL HI RI ND
Green GRN
X
X1
X1 X
X
X X
X X1
X
White WHT
X
X
Red RED
X
X
X X
X
X X
X X
X
Turquoise TRQ X
X X
X
X X X
Yellow YLW X
X X
X X
Pink PNK
X
X
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Entering Sample Data

Color CLR CS BL UL HI RI ND
X X
Blue BLU
X
X
X

"X1" indicates that the green highlight is white.

Note: Highlight is only allowed for green, Blink is only allowed for red, and column
separators are required for turquoise and yellow.

Entering Sample Data

To display your Toolkit panel design in order to enter sample demonstration data, use
one of the following:

m  Enter 3 for the Display Option on the CA 2E Animate Function Panels panel. You can
return to CA 2E by pressing the Home key from any Toolkit panel design. See the
Returning to CA 2E section in this chapter for details.

m  Use the Toolkit YDSPPNL command and specify *CHGDTA for the Option parameter.

All fields of your panel design will be available for input and the data you enter is
retained on exit.
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Displaying Prototype Panels

Displaying Prototype Panels

To display Toolkit panel designs to demonstrate your system design, use one of the
following:

m  Enter 1 for the Display Option on the CA 2E Animate Function Panels panel. You can
return to CA 2E by pressing the Home key from any Toolkit panel design. See the
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