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Seventh Edition (October, 2001)

The information contained in this document has not been submitted to any formal IBM test and is distributed on an
-as is" basis without any warranty either express or implied. The use of this information or the implementation of any
of these techniques is a customer responsibility and depends on the customer's ability to evaluate and integrate
them into the customer's operational environment. While each item may have been reviewed by IBM for accuracy in
a specific situation, there is no guarantee that the same or similar results will result elsewhere. Customers
attempting to adapt these techniques to their own environments do so at their own risk.

Comments concerning this notebook and its usefulness for its intended purpose are welcome. You may send written
comments to:

IBM Canada Ltd.
8200 Warden Avenue, Markham, Ontario, L6G 1C7
Attention: Inge Weiss, CODE Advanced Topics

or e-mail to: iweiss@ca.ibm.com

Technical I nformation

For more technical information on CODE or WebSphere Development Tools for iSeries contact either
Dave Slater at slater@ca.ibm.com
Claus Weiss at weiss@ca.ibm.com

Education

CODE/400 courses:

S6186 CODE/400 for iSeries - Basic (2 days)
S6205 CODE/400 for iSeries - Advanced (1 day)
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Overall Lab Guide

The objective of the CODE Introduction is to explore some of the basic features of
the tools that make up CODE, Editor, Designer, Debugger and Project Organizer.
The example of a small payroll application is used to walk you through the edit,
compile, debug cycle. At the end of the lab, the student should know how to:

Connect to the iSeries.

Open source in the Editor, make changes, and use different ways to manouver
through the source.

Invoke the Program Verifier and work with the Error list.

Start a host compile using the Program Generator.

Use the DDS tree, the Design Page and the Properties Notebook.

Invoke the debugger, set breakpoints, display and change variables, and control
program execution.

Create different filters in the Project Organizer, invoke actions and create new
actions.

The exercises for each tool, Editor, Designer, Debugger, and Project Organizer
should be worked on in sequence. You can switch to a different tool though, without
completing all exercises for the previous one.

Note: The pictures in these labs show similar tasks. Some of the names and

directories may be different from the environment you are working with.
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Prerequisites

Although not required, familiarity with the RPG language is an asset.

Also, it is helpful if the student is familiar with basic MS Windows operations such as
working with the desktop and basic mouse operations such as opening folders and
performing drag-and-drop operations.
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Introduction to CODE

Introduction to CODE

The IBM WebSphere Development Studio for iSeries product is a suite of e-business enabling
technologies including host and workstation components:

Host Components

* ILERPG
 |LECOBOL
* ILEC

e |ILEC++

* Application Development Tool Set

Workstation Components

* WebSphere Studio for iSeries
*  WebFacing

* VisuaAge RPG

» CODE

* VisualAgefor Javafor iSeries

The CoOper ative Development Environment, better known as CODE, is a set of integrated
development tools that allow you to: create, edit, compile, and maintain your source code; debug
programs using a PC connected to an iSeries; and completely organize your programming
projects.

The CODE product includes the following tools:

* CODE Editor
A powerful language-sensitive editor that you can easily customize. Token highlighting
of source makes the various program elements stand out. It has SEU-like specification
prompts for RPG and DDS to help enter column-sensitive fields. Local syntax checking
and semantic verification for your RPG, COBOL and DDS source makes sure it will
compile cleanly thefirst time on aniSeries. If there are verification errors, an Error List
lets you locate and resolve problems quickly. On-line programming guides, language
references, and context-sensitive help make finding the information you need just a
keystroke away.

* CODE Program Generator
Aninterface that allows you to submit requests to the i Series to compile, bind, or build
objects on the host. The tool gives you agraphical interface to all the compile options
available for al the supported create commands (CRTxxXx).

* CODE Designer
A rich graphical interface that makes designing or maintaining display file screens,
printer file reports, and physical file databases easy and fun.

* |BM Distributed Debugger
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Introduction to CODE

A source-level debugger that allows you to debug an application running on a host iSeries
from your workstation. It provides an interactive graphical interface that makes it easy to
debug and test your host programs.

* CODE Project Organizer
An enhanced and more flexible workstation version of the Program Development
Manager (PDM). It tiesall the parts of CODE together and allows you to quickly access

al the power of CODE and to effectively manage and organize your development
projects.
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Introduction to CODE

In this session, you will learn some of the basic features and functionality of each of these tools.
We are confident that CODE will save you lots of time and effort in your day-to-day
programming tasks. It will make you a more efficient and effective programmer. At the same
time, it will save cycleson your iSeries. Now let’s spend a couple of hours playing and see if
you agree.

Installing CODE

The CODE tool of the WebSphere Development Tools for i Series (WDT400) product consists of
two parts:
1. The‘back-end’ which resides on theiSeries.
This part isresponsible for handling all the workstation requests such as getting or saving
source members, etc. The back-end is shipped with the ADTS host utilities (SEU, PDM,
DFU, SDA, ...).
2. The‘front-end’ which isinstalled on your workstation.
These workstation files can be installed from:
* aloca CD drive
* aLAN drive (assumes that an installable image has been set up on the LAN)
an i Series (assumes that the workstation files have been installed to the iSeriesifs).
The workstation install uses the Windows Installer.

The minimum hardware requirements for CODE are an Intele Pentium Il processor or faster with
64MB of memory, a SVGA 800 x 600 monitor, CD-ROM drive, and a mouse or pointing device.
The recommended workstation hardware is a processor with 96MB of memory, and a SVGA
1024 x 768 monitor. A complete install of CODE including the help files uses about 235M B of
disk space.
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Connecting to the iSeries

Communi cations between the i Series and your workstation can be configured for:
*TCP/IP communications using the native Windows built in TCP/IP support. Y ou can use
any 5250 emulator that supports TCP/IP.
* SNA (System Network Architecture) / APPC (advanced program-to-program
communications). This setup requires either: Client Access Express; Personal
Communications;, or RUMBA to handle the communications.

For thislab session, you will use TCP/IP communications. On the workstation, the CODE
daemon needs to be running in order to alow TCP/IP communication with the i Series. When
your PC isrestarted after the CODE installation, the CODE daemon is started for you. If you
closed the daemon or want to start it manually, you can do so from Start - Programs - 1BM
WebSphere Development Tools for iSeries > Communications - Communication Daemon.

1. Ensurethat the Code daemon is running. = —
This program waits and listens for an iSeries to contact it on a 1027 AM

specific TCP/IP port and then makes a connection.
Anicon will appear in your system tray (bottom right of your screen).
Y ou can interact with CODE communications by using the pop-up menu of thisicon.

Shutdown all STRCODE zervers

Enahlehidden meszages

Froperties. .

s8Co  LCloze 247 P
5.! i

2. Start a5250-emulation session.

3. SignontotheiSeries. Your userid and password should both be CODEL ABxx where
xX is your workstation number (01, 02, etc.). Instead of the Enter key you may have to
use the Ctrl key in your 5250-emulation session.

4. At theiSeries command line type:

STRCODETCP
and press Enter (or Ctrl).
Thiswill call aCL program which automatically figures out which IP address your
emulator is using and invokes the STRCODE command that is shipped with the product.
This CL program can be found in the QCL SRC source file in the CODELABXxX library.
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Introduction to CODE

Y ou should see a screen that has EVFCL OGO in the upper left-hand corner. The CODE server
is now active and waiting for commands from the workstation.

If you did not have this CL program, you could type or prompt the STRCODE command:
STRCODE RMTLOCNAME(PC_hostname) CMNTY PE(* TCPIP)

Start CODE (STRCODE

Type choices, press Enter.

Host server name Character value
Remote location name PC hostname
Communications type *TCPIP *PRY, *APPC, x*TCPIP

The PC_hostname would be either the TCP/IP host name of your PC or its dotted | P addressin

guotes. For example *9.21.99.99'. Y ou can determine your PC host name, by typing :
hostname

at aDOS command line.

CODE does not require you to be continuously connected to an iSeries -- many of its features are
designed to function in ‘ disconnected” mode aswell. This gives you the ability to develop your
applications at home or while on the road (oh joy!). In fact, we' ve added several features, like the
caching of iSeriesinformation (copy files, database reference fields, etc.) on your workstation, to
help you work in ‘disconnected’” mode.

The CODE Editor

The CODE Editor has many powerful features that make it the premiere editor for iSeries
programmers:
* It supports RPG/400 and ILE RPG, COBOL and ILE COBOL, C, C++, DDS, CL, REXX,
HTML and Java language-sensitive editing.
* Seamless access to i Series source members, ADM parts, and local files.
* Token highlighting of source code elements.
» SEU-like prompting to help you edit column-sensitive languages such as RPG and DDS.
* Built-in syntax checking and program verification (a compile with no object generation) on
the workstation for RPG, COBOL, and DDS. With this you can work while disconnected
from an iSeries-- saving iSeries cycles and saving you time.
* Lots of on-line help including programming guides and language references.

In this section you will be introduced to some of the features which make the CODE Editor so
powerful. For the purpose of the exercise we will be using some ILE RPG source. Don’'t worry

if RPG isunfamiliar to you. Let’s get started.
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Introduction to CODE

Starting the Editor

The editor can be started from the Windows Start menu, a DOS prompt, or CODE Project

Organizer:

1. Fromthe Start-> Programs—> |BM WebSphere Development Toolsfor iSeries>
IBM CODE400 menu, select CODE Editor. The CODE Editor appears.

%] CODE - Untitled Document 1
File Edit ‘“iew Achons Ophions ‘windows Help

NEEE R R

Row 1 Column 1 Insert

] ]

4 Ol
IBH Live Parsing Editor

| v-I

Enabling Extras
1. Inthe editor, select Actions>Enable Extras... The Enable Extras dialog appears.

: 2. Just hit OK on the dialog. The next time the editor gets refreshed, when opening afile
for example, the Extras menu will be added to the menu bar.

Opening a Sour ce M ember

The editor provides seamless access to workstation files and to source members on the host.
* Source members are automatically downloaded to the workstation.
* Has member locking that is similar to that of SEU.
* | Series members and local files have a source type (C, DSPF, RPGLE, ...) associated with
them. Thisalowsthe editor to load the file in the correct language environment.
* You need an iSeries connection to edit iSeries files directly. However, if you download the
files to your workstation then you can work on them without an i Series connection and then

upload them whenever you want.

Now We're Ready to Open a Member

1. From the File menu, select Open... Thiswill bring up the Open dia og.

2. Click the + beside <O400> to show theiSerieslibrary list.

3. Click the + beside CODEL ABxx to show the library.

4. Click on the source physical file QRPGLESRC to show its contents on the right.
5

. Click on PAYROLL RPGLE.
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Introduction to CODE

____ 6. Click onthe OK push button. The source will be loaded into the editor. Notice also, that
the Extras menu now has been added to the menu bar.

1 Select file - Open for Edit
File: name |<DS4DD>EDDEL&B>¢<£DHF‘GLESF!I:[F'AYFIDLL] j Source type |F|F'GLE ﬂ
= Cortaits sequence mumters Subset by source type |< AllFileg » j

Ie.084DD>CODELAEI}{}{IGRF‘GLESRCI ICUI‘rterlts of '=0S400-CODEL ABKKQRPGLESRC®)

F-=LOCAL=  Doactswinisystem
- =0S400= PAYROLLG  RPGLE
El- CODELABKY

‘. QDDSSRC

- @RPGLESRS

QCODE

QGRL

QHLPSYS

B QEVES
- Q5YE2

- GTEMP =
- GUSRSYS 4] E I—I
[ <0S400/A0M=

Refrezh | Sart | Sibet: | it | |

[+

] | Open | Slop | Cancell Helpl
I(US!"]l])CODELAB)OQ'QRPGLESRC[PAYHOLL]

If you know the name of the source then you can load it without starting the Open dialog:
1. PressEsc. The cursor moves to the command line at the bottom of the CODE Editor
window.
2. Typeinthefollowing edit command in the Command Line:
LX <OS400>CODEL ABxx/QDDSSRC(MSTDSP)
where ‘xx’ is your workstation number. .

N B

|1x <os4Bf:codelabxx/qddssrc{mstdsp) vI

3. PressEnter. Thedisplay file source appearsin the editor.
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____ 4. Click onthe blue drop-down list immediately underneath the toolbar. Notice the
drop-down list of files. You can usethislist to quickly switch between any number of
filesloaded in the editor. Select <OS400>CODEL ABXxx/QRPGLESRC(PAYROLL)
to switch back to the RPG .

3 CODE - <05400>CODELABXX,/QDDSSRC{MSTDSP) : -0 x|
File it iew Ackions  Opkions indows  Help  Exfras

<05400>CODELABSS/ORPGLESRC(PAYROLL )

aaaz a8 A= B89/784/18 16:28:41 SIHG REL-RB1MB2 5728-PWM
gaa3en A
geoueg A= THIS DISPLAY FILE PROVIDES MAINTEMAHMCE FORMATS FOR ALL THE

Basic Editor Features

The CODE Editor has al the basic functions that you would expect in any serious editor:
* Cut, copy, and paste
* Block marking of lines, characters, or rectangles with copy, move, overlay, and delete
operations.
» Powerful find and replace functionality.
* Unlimited undo and redo.
» Automatic backup and recovery.

In addition there are afew more functions that you may not have seen in a workstation editor:
» Token highlighting -- different language constructs are highlighted using different colors
and fonts to help identify them in a program.

» SEU-like format-line rulers to show the purpose of each column for column-sensitive
languages like RPG and DDS. These rulers can automatically update themselves to reflect
the current specification.

» SEU-like specification prompting for RPG and DDS.

* Sequence numbers which allow SEU-style commandsin the prefix area.

* Intelligent tabbing between columns for column-sensitive languages.

* Automatic uppercasing for languages that expect uppercase.

* For column-sensitive languages there is a command that simplifies text insertions and
deletions.

* On-line language reference help.

Now let’stake aminute to try afew of these features.

Column Sensitive Editing

CODE provides special support for insertion and deletion in column-sensitive languages.
I mportant! 1f you are using WDT/400 V5R1 with Service Pack 4, do the following:
1. Select the Extras menu and click on Column sensitive editing.

If you are using any older version of CODE, do the following:

1. Pressthe Esc key to move the cursor to the CODE command line.
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2. Type
CODE FIELDSON
Press Enter.

Now let’s see what this does.
1. Movethecursor torow 27, column 10.
2. Makesuretheeditor isinInsert mode. If the status area says ‘ Replace’, pressthe

Insert key.

I —
H .H CODE - <05400>CODELAB02/QRPGLESRC(PAYROLL) = _ (O] x|

ESRC(
' Row 27 Column 10 Insert
FFilaname++IPEﬂSFR1£§+Lklen+ﬂIDeuice+.Keguords++++++++++

____ 3. Hitthespacebar 3times. Notice that only the filename is shifted but none of the other
columns to the right are affected.

I FusTilbsP cF  E WORKSTN
FEMPMST UF AE K DISK
FPRJMST UF AE K DISK
4. Pressbackspace 3 times. Once again the filename is affected but no other columns are
touched.

SEU Commands

If you are an SEU expert you will appreciate the ability to use SEU commands:

1. Movethe cursor into the gray sequence number areato the left of the edit area.

2. On any sequence number type dd

3. Go down afew lines and type dd again and press Enter. Notice that the lines have been
deleted.

4. Now typei5 in the sequence number area. Make sure the cursor is within the sequence
number area and press Enter. Five new lines are inserted.

Undo and redo

Now you are going to undo some of the changes you just made to thefile.

1. Fromthe Edit menu, select Undo. Notice that the 5 new lines disappear.

____ 2. Doanother undo action by pressing Ctrl+Z. Notice that the deleted lines reappear.
___ 3. Fromthe Edit menu, select Redo. Notice that the lines are deleted again.

At this point you will reload the source from the iSeries to make sure that it isback inits original

form. To do this:
1. Fromthe File menu, select Closeview. A dialog will appear asking you to save the

latest changes. Click the No button.
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____ 2. Fromthe File menu, select <OSA400>CODEL ABxx/QRPGLESRC(PAYROLL) to
reload the original source.

Using Language-Sensitive Help

Inside the editor, there is cursor-sensitive language-reference help available. Thishelpis

invaluable if you cannot remember the order of fieldsin an RPG specification or the possible

valuesfor avariablefield. Thishelpisavailable from the CODE Editor window.

1. Position the cursor over the word MOVE in row 56 of the ILE RPG source.

2. PressF1. Language-sensitive help for the MOV E operation code appears.

3. Scroll to the very top of the Help page and press the Synchr onize button in the upper
right hand corner. A help navigation bar appears on the | eft side.

4. Play around in the help window to see what elseis available.

5. Minimize the Help window.

6. Select the Help menu, to see what helpisavailable. The ILE RPG help menu item will
show you al the on-line help that is available for ILE RPG. Select any menu item to
find more RPG information. Minimize the Help window when you are done.

Using Prompts

Instead of entering or changing code directly in the editor window, you can use prompts. When

you request a prompt for a specification line, awindow appears where you can enter or change

that line using entry fields.

1. Moveyour cursor to the D-spec on row 33.

____ 2. Fromthe Edit menu, select Prompt (or press F4). A window appears showing the
specification line broken down into itsindividual fields.

+ RPG IV - D - Definition E
: Enternally  Type of Data  Type of Internal | oK I
Entity name described  Structure Defirition  From To/Length Data Typs =
L] L] E_1 | ] 50 ] L] Eormie |
Decimal Select... I
Pozitions Kepmords Comments
JIM[10) CTDATA PERRCD() [ Cancel |
Help I
_____ DHame+++++++++++ETDsFrom+++To/L+++1Dc . Keywords++++++ 444+ 44+ttt ititbitettfomments+++ 4444

[ D ERR S 58 DIM{18) CTDATA PERRCD({1) |

____ 3. Movethe cursor to the Keywordsfield using the Tab key. PressF1 or click on the
Help push button to see help for thisfield.

4. Youwill seewordsin the help that appear in adifferent color than the regular text.
These are help links, and they show that there is additional help available on that word or
phrase. Click on any link to see specific help for that item.

____ 5. Minimize the Help window.

____ 6. Click onthe Cancel push button to close the prompt window without changing your
source.
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Note: When you use prompts to edit or add to your source and then click on the OK
push button, the changes are added to the program in the appropriate column and the
syntax is checked automatically.

I ndenting Sour ce

When editing ILE RPG source, it can be difficult to determine the beginning and ending of

constructs. The indent option allows you to view your source with constructs in an indented

mode.

1. Fromthe View menu, select Indent. The indented view is by default displayed in a split
view in the bottom half of your edit window.

2. Togettheindented view displayed asfull view, select Ring manager from the
Windows menu. The Ring Manager window comes up.

i EEDDE - Ring Manager 13 11 |I:I|£|
" File | Selected View

Single rirng

Elnenring:  DSA00>CODELABYXYQRPGLESRC(PAYROLL)
_ Shiaw
Vo Save,.,,
@ CTD‘;Z )54003> CODELABXX/QRPGLE SRC[PAYROLL) :

3. IntheRing Manager window select the | ndented entry, then click on Singlering from

the Selected menu. All views are now on one ring. Close the Ring manager and switch
back to the edit window. The indented source is now the current view.
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%] CODE - <05400:>CODELABXX/QRPGLESRC(PAYROLL) : Indented -0l x|
File Edit WYiew Actions Options Mindows Help
Row 451 Column 1 Replace Browse
B....CLANB1Factor1+++++++0pcode(E)+Factor2+++++++Rosult+++++++4Lon++
aaays1 Cx* - |
AaayL? C DELCDE BEGSR
[CApuc3 C MOVE 1 =[N9@
aaaysy C =[H58 IFEQ 1
aaayss C | HOUE 1 =*[HG @
(15T C | HOUE ERR{9) EHESS
BeaLus7 C EL3E
AA0L45 8 C =*[H58 | IFEQ 'a’
aaayso C ACREC | | AHDEQ D’
aaays A C | | HOVE 1 =[H68
aaay61 C | | HOVE ERR{1@) EMESS
aaayGs2 C | EHD
aaa4y63 C EHD I
aaa46y Cx -
1 | |
Row 3 Colum
B.... =..1...
agaa1 Fexxxxxx
(151515 F+= PROG
s | F= DESC
aaaay F=
4 agaAs F 3636 36 36 36 3 3%

M ove the cursor to row 455 by typing 455 in the sequence number area, just as you
would using SEU and check what happened to the IFEQ - END blocks. Use the blue
drop-down list below the toolbar to switch between the normal view and indented view
to see the difference.
Note: The INDENTED view is Browse mode only and cannot be edited.

o u

Switch to the INDENTED view and closeit by pressing F3.
Switch back to <OS400>CODEL ABxxX/QRPGLESRC(PAYROLL).

(Note: you can aso switch between source members using Alt+right arrow or Alt+left

arrow)
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Find and Replace
The CODE editor also has a powerful find and replace text feature.
1. PressCtrl+Hometo go to the top of thefile.

___ 2. Fromthe Edit menu, select the Find and replace... (or press Ctrl+F, or click on in
the toolbar). The Find and Replace dialog appears.

CODE - Find and Replace ]|
Find [BEGSR -]
Replace with I
&+ Replace this occurrence [T Case sensitive
" Replace, then find next v Pattern match
" Replace all occurrences ¥ Wrap
Eind Beplace Options... Cancel Help

3. Click on the Options push button to see what we could do if we wanted to -- ie. search
all thefilesloaded in the editor, search only in certain columns, etc.

4. Click onthe Cancel push button.

5. Inthe Find entry field, enter BEGSR to find the start of a subroutine. Make sure the
Replace with entry field is blank. You would use thisfield for text replacement.

6. Click on the Find push button. The cursor is positioned at the first BEGSR in the file.

7. Press Ctrl+N to go to the next location of BEGSR in thefile.

Filtering Lines

The CODE Editor allows you to filter or subset your source so that you see only lines containing
agiven string. Filtering lines makes it quick and easy to find lines without having to scroll
through your source.

1. Fromthe View menu, select Filter (or press Ctrl+l).
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2. TypeBEGSR intheentry field.

Include all lines with this string

[BEGSR] ~|

" Case sensitive

" Pattern match
Filter I Cancel Help

____ 3. Click ontheFilter push button. Only linesthat contain the string BEGSR appear in the
editor.

Lﬁ'.ﬂl::IIIDE - «05400>CODELABXX/QRPGLESRC[PAYROLL]
File Edit %iew Actions Options ‘windows Help

Row 396 Column 12 Replace
..... CLANA1[Jactor1+++++++Dpcode{E)+Factor2+++++++Result++++++++Len++D+HiloEq. ...
a8as5 a8 C MAIHN BEGSR -
883398 C EDITSL BEGSR
083968 C ACDESR BEGSR
g84188 C ADDCDE BEGSR
084338 C CHGCDE BEGSR
g845 88 C DELCDE BEGSR
0846608 C INVCDE BEGSR =
1| |»

| v|

4. Movethe cursor down aline or two

5. Show dl of the source again by selecting View—>Show all or by pressing Ctrl+A.
Your cursor is still positioned on the same line that you moved the cursor to, even
though all lines are now showing.

Using the Show Feature

To help you navigate quickly through your ILE RPG source the editor allows you to filter lines

based on the line type. In this example, we want to see where al the subroutines are defined in

your source:

1. Fromthe View menu, select Show and then select Subroutines. All subroutines
specifications are displayed alowing you to move quickly and easily to the areain your
file where the desired subroutineis.

____ 2. Moveyour cursor to the line with the subroutine declaration CHGCDE. (line 433)

3. Show dl lines by pressing Ctrl+A.

Your cursor is gtill positioned on the line for the declaration of the subroutine CHGCDE.
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Multi-File Sear ch Utility

If you would like to search through the membersin a source physical file or though thefilesina
local directory, you can use the CODE Multi-File Search tool.

1. From the editor Windows menu, select M ulti-file search. The Search dialog appears.
2. Inthe String entry field, type ENHRS

I, Search
Stiing [ENHRS =]
SEIVEl] (05400 |
Host
Library Il:l:lDEL.":".E:-::-: Browsze... |
File [ooossRd
tember filters |x,.f_-.||_|_

- Columns

Al columns

" Between -||j and gnlﬂ

i~ Between 1 Ij atd end of line

[ Case sensitive

Search I Lrefault | Cancel | Help
|

____ 3. Click onthe Server combo-box and select <OS400>.
4. IntheLibrary entry field, type CODEL ABxx where xx is your workstation number.
5. IntheFileentry field, type QDDSSRC to search all membersin this source physical file.
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____ 6. Pressthe Search button. The Multi-File Search window lists al thelinesin all the files
that reference ENHRS.

I, ENHRS - Multi-File Search

File Edit “iew DOptions Toolz Help
SEES (e = B

;l =0Z400=CODELARX XMADDESSRCIEMPMET)

B EMHRS R
__| =05400=-CODEL AKX DDSSRC(MSTDSR)
= EMHRS R B 11 37REFFLD(RCEMPENHRS *LIBLEMPMST)

i _| =0Z400=CODELARX X MADDESRCIREFMET)

|: EMHRS 31 TEXT({'EMPLOYEE MORMAL WEEK HOURS")

IFnund 3 occurrences of 'ENHRS".

7. Double-click onthelast linein thelist
A ENHRS 31 TEXT(EMPLOYEE NORMAL WEEK HOURS)
The member REFM ST is automatically loaded into the editor and the cursor is placed on
the correct line. Wow !

Comparing Files
If your product undergoes many changes, you will find the Compare utility useful. It allows you
to compare different versions of a program and find the differences. Y ou can edit your source
directly in the utility -- it contains all of the CODE Editor's features.
1. Switch back to <OS400>CODEL ABxx/QRPGL ESRC(PAYROLL) using the blue
drop-down list beneath the toolbar.
From the Actions menu, select Compare... The Compar e dialog appears.
In the entry field, type
<>CODELABxx/QRPGLESRC(PAYROLLG)
where <> means use the default host, xx is your workstation number, and PAYROLLG
isaversion of the PAYROLL file which has corrected some compile errors.
4. Click on the Compar e push button. The editor now has the PAY ROLL member |oaded
on the left and member PAYROLLG loaded on theright. In between the two members
aretwo long vertical blue lines with horizontal yellow and red bars highlighting the

Introduction to the CoOper ative Development Environment/400 24 © Copyright IBM Corp. 1998 , 2001

Course material may not be reproduced in whole or in part
without the prior written permission of IBM.



Introduction to CODE

differences in these members.

¥ CODE - <05400>CODELABXX/QRPGLESRC(PAYROLL): 2 [_ Ol x|

File Edit Yiew Actions Compare Options  Windows  Help

<08400)CODELQBXX/ORPGLESRC(PFWROLL) <OS’-IBEJ>CODELF|BXX/QRPGLESRC(PFNROLLG)

Row 64 Column 12 Replace Row 73 Column 12 Replace
Factor1+++++++0pcode(E)+Factor2++ FJactor1+++++++0pcode(E)+Factor2++

000620 EXFHT SELECT = | 0P0620 EXFHT SELECT = |

BOEB30=INKC IFEQ 1 I I 000B630=INKC IFEQ 1

ooos4ol GOTO END 000640 GOTO END

000650 ELSE — 000650 ELSE —

000660 EXSR EDITSL 000660 EXSR EDITSL

0OEBTO END 0Oe6TE END

000630 000680

00638 the general error indicator x 000690 the general error indicator x

0ROTBRogram branches back to the SEL BOOTBRogram branches back to the SEL

BOET10 000710

BOOT20=<INEO IFEQ 1 000T20=INEO IFEQ 1

0EOT30 GOTO SELTAX BEOT30

BOOTHE END 000740 END

PEETSE 000750

000TE0e application selection fields 0O0TEBe application selection fields

BEOTTAsted and the program will bran PROTTOsted and the program will bran

PEOT80at application. PEOT80at application.

000790 EMPAPL (employee maintenance) 000790 EMPAPL (employee maintenance)

000800anches to label EMPTAG. 000800anches to label EMPTAG.

000810 PRJAPL (project maintenance) 000810 PRJAPL (project maintenance)

BB0820anches to label PRJTAG. = 000820anches to label PRJTAG. =

«| | | <| | |

I -l -l

5. Usethevertical scroll barsto move within thefiles. Asyou scroll, you will see where
the differences are in the members. RPG experts will notice that PAYROLL has some
errorsinit. Wewill fix these in afew moments.

____ 6. From the Compar e menu (which was inserted while performing this action), select Exit
Compar e to go back to the original view.

The Navigator

Take full advantage of the Navigator to view how calling and called procedures or functions are

related. The arrow direction indicates which procedures or functions are calling and which ones

are being caled. The Navigator isavailable for ILE RPG, C, and COBOL languages.

___ 1. Switch back to <OS400>CODEL ABxx/QRPGL ESRC(PAYROLL) using the blue
drop-down list box beneath the toolbar.

____ 2. Fromthe View menu, select Navigator menu and then select Open. A Navigator
window opens up showing that the MAIN procedure calls EDITSL and ACDESR. The
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subroutine ACDESR calls ADDCDE, CHGCDE, DELCDE, and INVCDE.

\ Mavigator M=] =
File Services “iew Options
B
ADDCDE
EDITSL CHGCDE
|
MAIN @ ——wm= ACDESE. |— = DELCDE
I
INVCDE
Kl | »

3. Ifyouright click on the ACDESR subroutine you can go right to the line where that
subroutinesis called or where it calls other subroutines.

ADDCDE
S A
EDITSL CHGCDE
I,

| ACDESR cm DELCDE
! | Callers » [EEEUYERRE

MaIN ; 198
MAIN - 278

4. Fromthe Services menu, select Topology. Thisopensafilecaled NAVIG.OUT that
lists the called and calling functions. For large, complex programs these tools are
invaluable.

5. PressF3toclose NAVIG.OUT.

____ 6. Sdlect the Navigator window and from the File menu, select Close.

Syntax Checking

One of the powerful features that the CODE Editor shares with SEU isits ability to syntax check

your source. Syntax checking can be done either when the cursor |eaves each line of source or all

at once on either the currently selected source or on the entirefile. In this part of the exercise you
will create a syntax error and will be immediately prompted to correct it.

1. Movethecursor to row 198 which contains‘EXSR ACDESR’. You might already be
on that line but if not, you already know different ways of getting there. Y ou could type
the line number in the sequence number column, or you could use L ocate Line (Ctrl+L),
Find and Replace (Ctrl+F), Filter (Ctrl+1) or the Navigator function.

2. Append an X to the EXSR op-code to make it EXSRX.
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____ 3. Movethe cursor off of theline. An error message appears to draw attention to the error.

001960 C »xINKC IFEQ ‘e’

001970 C EMPNO CHAIN EMPHST 50
001980 c EXSRX ACDESR

001980RNF5014E Operation entry is nof] valid; specification is ignored.

001990 c ELSE

002000 c GOTO END

002010 c END

4. Move the cursor onto the pink error message.

5. PressF1. Thisopensawindow with second level help for the error.

6. Minimize the help window.

7. Change EXSRX to EXSR to correct the error.

8. Movethe cursor off the line you just fixed. The error message is automatically removed
from the editor.

9. You can toggle automatic syntax checking by using the Options—> L anguage
editing—> Syntax checking menu item.

Optiu:uns_ Windows Help Extras

Fork...

Color palette...
Taoken attributes. ..

L changes.

Assaciations k fa(E)+Factor2+++
Aukbosave, .. BEGIH
Resequencing. ..

Editar parameters. ..

izlobal variables. . er to validate a
Profiles r

Controls r Ll

el e + H EMPHMST

File lisk b ACDESR

ke behavior r END

Skream selection

Language editing v Taken highlighting

EHD R checking
AUko Uppercasing
iplay employee ma: Smartenter

Verifying Your Source

Now we get to play with one of the most powerful and unique features of the CODE Editor -- the
Program Verifier. The verifier checks for semantic (compile) errors on your workstation so that
you can guarantee a clean compile on theiSeries. Think of the host cyclesyou'll save. Itis
especially handy when you are writing code but are disconnected from an iSeries. Y ou can do
this because CODE ported the parsing and checking code from the i Series host compilers to the
workstation. The Error List window lists the errors that are found and their severity, inserts the
error messages directly into the source and helps you to navigate between the errors.
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Invoking the Program Verifier

Before you compile your code on an i Series, you can make certain that there are no errors by
invoking the Program Verifier:

1. Fromthe Actions menu, select Verify program and then select No prompt (or click on
g5 ). A verify isperformed and the Error List appears. By default, you will seea
number of informational messages that are not shown in the picture below. To filter out

all the informational messages toggle the Options—>1nclude—>1nfor mation menu.

Ja[=lel Tool: Help

il Include Information

[ Meszages F W Warming Clrl+ia
] w Ermor Cirl+E
i Toolbar b v Severe Chrl+S

« v Show on update v Terminating Chrl+T !

v Auto refrezh

T w Auto delete

To determine the severity and line number of an error:

1. Click onany error inthelist. The status line at the bottom displays the severity of the
error and the line number in the source.

2. PressF1. Second-level help for that error message appears. Read the help.

____ 3. Minimizethe Help window.

To insert an error message in the source and place your cursor there.
1. Doubleclick ontheerror RNF7043E. The error isinserted into the editor and you are
taken to the offending line.

Bf;: H-\adtswin\T mpA\PAYROLL.E¥T - Error List

File Edit “iew Optionz Tool: Help
T -. % |%I$ IGH |_|w§w

[ «0S400=-CODELABI4ARPGLESRCIPAYROLL)

RMFS175E EMDSR operation iz mizsing for subroutine DELCDE; EMNDER statement iz assumed after this specification.

E MF7045E Target SELTAY of GOTO ar CABxx operation iz not a lshel; the zpecification iz ignored.

RMF7O30E The natne of indicatar SELTAX is not defined.

RNF7043 - Severity: Error Line: 73

Fixing Errors

Now you will use both the editor and the error list to fix the errors found when verifying the

program.

___ 1 Theerroronline73isatypo. SELTAX should really be SELTAG. Makethe
appropriate change.

___ 2. Switch back to the Error List window. Several of the errors now have a checkmark
beside them. Thisindicates that you have modified these lines. The only serious
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remaining error isRFN5178E. Thiserror is caused by amissing ENDSR.

Ef: H-\adtewin\ TmpA\PAYROLL.EV¥T - Emor List

File Edit %iew Optons: Toolz Help
SIS G el = 8

[ «0S400-CODEL ABI4/ARPGLESRCPAYROLL)

: E MF217VEE ENDER operation is

~f RMFTO043E Target SELTAX of GOTO or CaBxx operation is not & lakel; the specification is ignored.

umed after this specification

zzing for subroutine DELCDE; ENDSR: statement is

+f RMFYO30E The name or indicatar SELTAX iz not defined.

RNF5178 - Severity: Error Line: 1

____ 3. Movethe cursor to row 461 in the editor. From the View menu, select Indent if you are
having troubles seeing the error (or look at the picture in the Indenting Sour ce section
again).

4. PressEnter toinsert anew line.

5. Onrow 463, type

C ENDSR
(Hint: use the Tab key to quickly move to the appropriate column)
All the non-informational errors are now fixed.

Saving a Source Member

Before you lose any of your changes, it's agood ideato save them. Y ou can save the member
from either the File menu, the toolbar (click on ), or:

1. PressCtrl+S. Changes are uploaded to the i Series.
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CODE Program Gener ator

The Program Generator is another tool within CODE. It gives you a workstation interface to
submit requests to the iSeries to compile, bind, or build objects on the host. It allows for easy
access to all the compile options available for al the supported CRTxxx commands. It
remembers your compile options so that they only need to be entered once. The Program
Generator also supports several features for Java, such as compiling on the i Series host.

If you used the local program verifier then your host compiles should be successful -- no wasted
iSeries cycles. However, if there are errors, the host compiler will send the error information
back to the workstation and they will be loaded into the Error List window which behavesjust as
it did when you did a program verify.

Starting the Program Gener ator

Whenever you request that source be compiled from within the editor, the Program Generator is

started.

____ 1. Fromthe editor’s Actions menu, select Compile and then select Prompt... The Program
Generator window appears.

CODE Program Generator M= E
Optiohz Toolz Help

Semver Source
I 05400 j |EEI DELABR==/ORPGLESRCIPAYROLL] List... |

— Achion

| abel Command
CETENDREFRG |EF|TENDF|F'G

CRTCELMOD : ;
CRTCELPGHM Azzociated prafile

CRTCLMOD [ILE RPG Compile/Bind =]

CRTCLPGM
CRTCMD
CRTCMOD
CRTOSPF
CRTICFF

CRTJVAPGHM
CRTIF i
I Ll_l

Eoald | [Efarge Eemm-'el Optionz...

Subrnit |
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Compiling Your Source
We will now use the Program Generator to select compile options. To start, we have to specify
some settings and the program we want to compile.

1
2

)

From the Options menu, select Settings... The Settings dialog appears.

On the General page click on the I nter active action mode and make sure the Notify on
completion is checked.

Click on the OK push button to save your settings and dismiss the dialog.

Both the Server and the Sour ce entry fields should already befilled in with OS400 and
CODELABxx/QRPGLESRC(PAYROLL), respectively.

The L abel identifies the command and options for the command that will be used to
compile the program. Select the CRTBNDRPG label.

Click on the Options... push button near the bottom right-hand side of the notebook to
select the compile options for the program.

Click on the Compile tab.

Change the Debugging views from *CMDDFT to *ALL.

+ ILE RPG - Create Bound RPG Program Options m

Pragram Compila |Data | Listing/Generation | ActivatiDnIBindingl

— Compiler Options
Debuaging wviews e L -
Autharity “CMDDFT =
User profile *CHADDFT :
Targetrelease *CWMODFT :
Ciptimize *“CHADDFT T
Enahble performance callection “ChADDET :
7 Profiling data *CMDDFT -
Define condition names |*CMDDI—_|' ;I
Aol
== i | | S

CRTBNDRPG SRCFILE(AL/AF) SRCMBR{&M) PGM{&L/EM) -]
DEGVIEWALL) OPTIONMEVENTF) =

I, I Cancell Defaultl Help

Select any other tab to explore the ILE RPG compile options. Click on the OK push
button when you are done.

___10. Click onthe Submit push button to submit your compile request to the i Series.
___11. A message will tell you when the compile is complete. Click on the OK push button in

the message dialog. Click on the X in the upper right-hand corner of the Program
Generator notebook to closeit.
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The Command Shell
Y ou can use the Command Shell inside the CODE Editor to submit commands to the iSeries.
Y ou could change your library list, for example.

1.

From the Windows menu, select Command Shell (or smply press F9). Thiswill bring
up the Command Shell where you can enter both workstation and host commands.

____ 2. Thelibrary you will useis CODEL ABxx where xx is your workstation number. At the

EEDDE - Command Shell j

<O$400> prompt, type CHGCURL 1B CODEL ABxx and press Enter.

888B81Hicrosoft Windows 2888 [Version 5.808.2195]
88882({C) Copyright 1985-2888 Hicrosoft Corp.
fana3

BABALE A WDTHBB system>

B88Aa5<05408:CHGCURLIB CODELABX=

fBOB6CPC2198
88887 Current library changed to CODELABYEX.
#8BB8Cause . . . . . : The current library in the library list was chan
00089
fae18<0SL0B0>
«| 1
I 7|
____ 3. From the Options menu, select Serversand then select LOCAL. Thiswill switch the
prompt in the Command Shell to a workstation prompt.
4. Typec: and press Enter.
5. TypeDIR and press Enter. Wow! Now you can even scroll up and down to view all files
and directoriesin the c drive.
6. From the Options menu, select Servers and then select OS400 to switch back to host

prompt.

Running the PAYROLL Program
In this part of the exercise we will run the PAYROLL program that we just compiled.
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1. Intheeditor, switch to the Command Shell by pressing F9.

Time Reporting System 98/04/09
Maintenance Selection 17:26:38

Enter an X beside the application you want to maintain

Employee Master Maintenance
Project Master Maintenance
Reason Code Master Maintenance

2. At the <OS400> prompt, type in the following command:
CALL PAYROLL
then press Enter.
3. Switch to your 5250-emulation session.
4. Placean ‘x’ beside Employee Master Maintenance. Press Enter.
5. Type 123 for the Employee Number.
6. Type A for the Action Code to add employee 123. Press Enter.
7. Typeany information you like about the employee. Press Enter. Play in the application
asmuch asyou like.
8. PressF3to endthe PAYROLL job.

The CODE Designer

Using an editor to create and maintain DDS source for your display and printer files can be a
frustrating and difficult task. What would be great is agraphical design tool that let’s you design
your screens and reports visually and then generate the DDS source for you. Well, that’s exactly
what the CODE Designer does for you.

The CODE Designer interface was designed to help the novice DDS programmer create screens,
reports and databases quickly and easily without worrying about the details of the DDS language,
while at the same time letting the expert DDS programmer get access to al the features and
power of the language. We'll now step through each part of the interface and update some DDS
aswell.

Starting the CODE Designer

Y ou can jump straight to this section without completing the CODE Editor section but you must

have established a connection with the iSeries as discussed in the Connecting to the i Series <

PageRef Connecting to the AS/400>

Let’s launch the Designer and load a display file.

1. Fromthe Start - Programs—> I1BM WebSphere Development Toolsfor iSeries >
IBM CODE400 menu, select CODE Designer. The Designer appears with no DDS
loaded.
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2. From the File menu, select Open... The Open dialog appears.

3. Click the + beside <O400> to show theiSerieslibrary list.

4. Click the + beside CODEL ABxx to show the library.

5. Click on the source physical file QDDSSRC to show its contents on the right.

6. Click on MSTDSP DSPF and then click on the OK push button. The source is|oaded
into the Designer.

TheDDSTree

What you are looking at now is basically a“Windows Explorer”-like view of the DDS. The
DDS Tree view on the left-hand side of the Designer displays the DDS sourcein itsfile, record,
field, and keyword hierarchy. Itisafamiliar and intuitive way to see the overall structure of the
DDS source and to navigate through it quickly. Don’t worry if you're not a DDS expert, we'll
explain everything you need to know.

1. Click onthe + beside the folder <OSA400>CODEL ABxx/QDDSSRC(M STDSP).

____ 2. Click onthe + beside the folder File Keywords.

3. Click onthe+ besidetherecord SELECT.

4. Click onthe + beside the folder Record Keywor ds.

5. Click onthe + beside the field EMESS.

The DDS Tree is now showing you a nice summary of the file-level keywords and of the record
SELECT.

The Details Page
In the upper right-hand side of the Designer is the Workbook

=
with several different tabbed pages. The top pageiscalled e File Keywords
Details and it is the other half of the “Windows Eoi RN
yorer . : O INDARS
Explorer”-likeinterface. It liststhe contents of the currently | = o s
selected item in the DDS Tree. [
In the bottom right-hand side of the Designer isthe Utility | = & seLecT
Notebook. The Selected DDS page in the notebook shows | L?'%_::”B‘il';?m‘ds
the actual DDS source for the currently selected item. LD e
o A PRGOT
1 Inthe DDSTreeclick ontherecord SELECT. The §+rd ;TimeF‘---SPS‘em'
Details page lists all thefieldsintherecord SELECT| =8>
and summarizes some of their properties. The @ TIME
Selected DDS page showsthe DDSfor the SELECT | . Enter .intin
record [ EMPARL
l E’.d ‘Emplay...enance’
- ) PRUARL
E’,d ‘Projec...enance’
 [] RSNAFL -
E’.d ‘Reason...enance’
. 5[ EMESS
.0 DSPATR
. @A F3Endof ot
. -4 EMPSEL
¢| B EMPMNT &
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Field | Pozitian | Lenath | Type | Shift | Usage | Sample
A'F‘HGD'I' 2.5 A Test congtant PRGO
A Time B, Syster’ 2,30 il Text congtant Time Reporting System
@ *DATE 2.70 G Date canstant Y MMADD
A Mainte. . ection’ 3.30 2 Test congtant kaintenance Selection
B3 TIME 3.70 & Tirne congta... HH:MM:55

A Enter ...intain' G.14 a4 Text congtant Enter an ¥ bezide the application po
I EMPAFPL 9.25 1 Alphanumenc A - Alphanumenc Bath B

A Employ.. enance’ 9, 28 27 Test constant Employes Master Maintenance
I PRJAPL 10,28 1 Alphanumeric & - Alphanumenc  Bath B

A Frojec.. enance' 10,28 26 Test congtant Praject Master Maintenance
I RSHARPL 11.258 1 Alphanumeric A - Alphanumenc Bath B

A Feason..enance' 11,28 30 Test congtant FReazon Code Mazter Maintenance
EJEMESS 21,16 &0 Alphanumerc A - glphanumernic Output 000000000000000000000¢
A 'F3End of Job' 23,7 13 Text congtant F3-End of Job

*] | na

2. Inthe DDS Tree click on Record keywordsimmediately below SELECT. The Details
page shows the current record-level keywords. The Selected DDS page still shows the
DDSfor the SELECT record.

3. IntheDDS Treeclick onthefield EMESS. The Details page showsitsfield-level
keywords. The Selected DDS page now shows the DDS for the EMESS field.

Selected DOS | Create ke_l,lwu:urdsl Enmmentsl Error Iistl

[

& EMESS E0&d O 21 16 ;I
& B0 DSPATR(HI )

e o

Even thisrelatively small and smple DDS source member demonstrates how much easier it isto
use the Designer to navigate through your DDS source. The syntax is being interpreted in
intuitive graphical ways making it an ideal tool for learning DDS. But to get orders of magnitude
improvement in your productivity what you really need is to work with your screens and reports
inaWY SIWY G fashion, completely oblivious to the DDS required to make things appear the
way they do. Y ou need the Design Page.

The Design Page

Y ou will spend most of your time creating, updating, and designing your DDS screens and
reportsin the Design page. The Design pages alow you to design your screens or reports
visually using an intuitive graphical user interface.

1. Click onthetab labeled MAIN_MENU in the workbook.
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Details:  MAIN_MEMNU lSnurce] Lislingl

T s = ) [ | G =
@llgnme all indicataors ﬂ IE Y :
E [~

B e [ P -+ I B A B ek Ll R T | P

PRGHL Time Reporting System
Maintenance e

ainte
aster Maintenance

In order to understand where MAIN_MENU came from, we need to describe the concept of a
group. A group issimply acollection of one or more DDS records that make up a single screen
or report. It isthe set of records that is written by the application to the display or printer device
at one time. Grouping records together allows you to work on one record while still seeing the
related records in the background. The Workbook has a Design page tab for each group defined
for quick access to each group of records.

Creating Groups from Existing Records

If you are working with existing DDS, you will want to create groups that will correspond to how

the records are being used. In this example we will create a group for the next screen, where the

user selects which employee in the payroll database to maintain.

1. Scroll to the bottom of the DDS Tree and click on the + beside the MAIN_MENU

group. The SELECT record appears as the only record in + Ho MMM |

this group. =5 | m

2. Right-click on the MAIN_MENU group. +-4 SELECT [

3. From the pop-up menu, select Insert group... A Group " ' o
properties notebook appears and a blank Design page for the group SCREEN1 aso
appears.

4. On the Group properties notebook, click on the record EMPSEL in the Available list
box and click on the | push button. For simplicity thisisthe only record we will add

for now. The Design page now shows us what the record EMPSEL looks like.

(1]
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____ 5. Namethe group by over typing SCREEN1 with EMPL_SELCT

iroup properties

Bazics | Styles I

[EroLp IEMF'L_S ELCT

Heailable Selected
SELECT EMPSEL
EMPMMT
PRJSEL
FRIMMNT w3 |
RSMSEL

RSHMHT iI

____ 6. Closethe Group properties notebook by clicking on the X in the top right corner

Well, it appears that thisis one of those unusable applications where you have to know the
employee number ahead of time instead of being able to browse what is in the database. What
wereally need isasubfile. But aren’t those difficult to code, you ask? Not with CODE
Designer.

Creating New Screens

1. Right-click onthe new EMPL_SELCT group in the DDS Tree.

___ 2. From the pop-up menu, select Insert group... A Group properties notebook appears
and a blank Design page for the group SCREEN1 aso appears.

3. Renamethe group to EMPL_LIST and close the Group properties notebook.

4. You can create things on the design page by selecting the appropriate tool from the
palette on the left-hand side and then click on the design page where you want it to be
created. Right now, most things are disabled in the pal ette because thereis no record in
which to create fields. The only two tools available are Create standard record and
Create subfile record. If you leave the mouse over a button for a second or two, flyover
help will appear describing the indicated button. Click on the Create subfilerecord
button and then click in dark gray area. A subfile and a subfile control record pair is
created.

Field Creation and Design Page T oolbar
1. Now click on the Create named fielcwtton and then cIik
somewhere onrow 8. Six fields appear in avertical column. Thisis ?

because the subfile you created, currently specified a SFLPAGE T Enna j
(visible list size) of six. o

torow 8, column 5. Note the current row and column appear just
above thefield asyou moveit.
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3

)

Eevrceten FE«r]mmmE ) [ 2ol ]
.Ignnrejﬁnﬂlﬂatnﬁ—‘s I .... I 3 EEEE
earch / rename record

__ 4

7.

8.

M ove the mouse over to theright edge of thefield. It turnsinto a double-headed arrow.

Hold down the mouse button and move it to the left. The size of the
field will bereduced. The current size will appear just above the field. Whenthe sizeis
3, let go of the mouse. Very nicel

AIdR

Thetoolbar at the top of the design page is avery convenient place to monitor and
manipulate the currently selected field. Rename the record from RECORDL1 to
EMPLSTSFL and the field from FIELD1 to OPCODE by simply over typl ng thetext in

the combo box. Change the color of the field by clicking on the At
selecting pink. Change the usage of the field to input only by clicking on the (2] button.
Position the cursor at row 8, column 9. Note that the bottom right of the Designer
frame shows the current cursor position ]T;l Y ou can use the cursor keys or the

mouse to move the cursor.
If you are creating along field with an exact length, the SDA syntax can be easier.
Type:

+0(30)
and then hit the back arrow (not Backspace!) to select the text you created. Notice
from Selected DDS page that you have created a text constant containing ‘+O(30)’.
Hit the Convert string to field @ button on the toolbar or press F11 to convert the

SDA syntax into a character output field of length 30.

Rename the new field to ENAME using the toolbar. This will show the name of the
employee.

Position the cursor to 8, 41.

___10. Now wewill add afield for the employee’s sdlary. Now wouldn’t it be nice if we could

just tell the Designer what we wanted the number to look like and then have Designer
generate all the cryptic EDTCDESs to make it happen? Type

$666,666.66

and then hit the back arrow.

11. PressF11 to convert thisfield into an output numeric field with comma delimiters, two

decimal positions, a currency symbol and no sign. Look at the Selected DDS page to see
what was generated for you. Impressive!

12. Renamethefield to SALARY and change its color to yellow, using the toolbar.
13. Our subfile seems alittle scrunched to the left. 1t would be nice to space it out evenly.

Ill!&
Just select the field and hit [5pace harizontaly] ON the far right side of the toolbar. The other
buttonsin the vicinity will do your typical align, left, right, center and top.
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14, Just below the palette there are three spin buttons. The top one, Subfile size, specifies
the total number of entriesin the list that will be filled in by the application. The second
one, Subfile page size, is how many entries appear on the screen. Set the Subfile size
to 300 (by over typing) and the Subfile page sizeto 9. The design page is updated
accordingly.

Switching between Multiple Recor ds
1. Now let’sfix up the Subfile control record. The group we created contains 2 records.

Change the current record by selecting RECORDI1CTL from
the combo box or by hitting the or smply by pressing Alt+End. Thefieldsinthe

subfile still appear so that column heading can be lined up, but they appear at
half-intensity so that they can be distinguished from the fields of the current record.
2. Renametherecord to EMPLSTCTL using the toolbar.

Copy and Paste
Let'sprovide a‘position to’ entry in the subfile control header.
1. Position the cursor at 4,9 and type:
Position to:
2. Now we need an employee name field. We could create a named field with the right
characteristics like we did in the subfile, or we could create a source reference using the
@l button in the pal ette or we could reference the original database field using one of

the EI @ buttons. But thereisan even smpler way. Use copy and paste! Inthe DDS
Tree expand (click on the +) the EMPMNT record.

3. Click onthe ENAME field and press Ctrl+C. (The pop-up menu or Edit pulldown
would give the Copy menu item as well).

____ 4. Position the cursor to 4, 23 and press Ctrl+V. Voilal Now that was easy!

5. Renamethefield to POS TO.

Working with Indicators

Let’s put in some error handling for the * position to employee name’ field. If the employee name
is not found in the database, the program will turn on indicator 60. The screen should turn the
field red, reverse image and position the cursor to it. Now wouldn’t it be nice if we could work
something higher level and easier to remember than some arbitrary number from 1 to 99.

____ 1. Click onthe button on the design page toolbar (or press F7). The Named indicator

sets dialog appears.
____ 2. Inthe Settings name field, type:
Not Found
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and hit the Cr eate button.

Mamed indicator sets |
Indicators

w0 2 el sl )
wlol w2 w e wl i wl ) m e w ml
e e e e e el s e e e
|l e ek s el el s s e ] e
EES S s e e S S s e
mhna il mlEs mheE mlE s mlEs b e e
i i e e e e e e e L
E i e G e s T e T e o
i e e e e e e e e
R i e e e i s e e e

Checked indicators are: % O & Off

Settings name: INDt foLind

Ignore all indicators Eename |
Welete |

[ | gppl_ul Eancell Help |

Al indicatars are off

1. Click on the checkbox next to 60 and press OK. The Not found indicator set isnow in
effect. The design areais shown asif indicator 60 was on and al other indicators were
off. The design page toolbar shows the current indicator set in the combo box on the

bottom left.
B EEEEE EE E
Nu:ut fu:u‘,.ﬁcl j

— !Select niarned indicator sets!_!

Now select the POS TO field.

On the toolbar, select the color red and the display attributes r ever seimage and
position cursor. (The set of latchable toolbar buttons representing the current display
attributes is found just below the color button). The toolbar should look as follows:

5 RS e = B | R = (] -
[t iond i = P [ B B )

4. Examinethe DDS generated in the Selected DDS page.

wnN

Selected DDS | Comments | Eror list |

A POS_TO ] B 4 23 =)
4 &0 COLOR(RED)

i REFFLD( RCEMPENAME *LIBL-EMPHST)

4 90 DSPATR (PR}

4 6D DSPATR(RI)

4 6D DSPATR(PC)
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Notice that all the new keywords were created with a condition of 60. (The
DSPATR(PR) was pasted in with the field originally).

5. Now let’stry it out! From the Select named indicator sets combo box, select All
indicator s ar e off.

[Eemristere F[Ew]e][Foso Fl[EE] [ H - i
.-’-'-.II indicators are off J .... oalls I—E EEEE

Hey! This stuff really works!
6. From the Select named indicator sets combo box, select Not found. The field appears
red and reverse imaged.

The Properties Notebook
Second to the direct manipulation and the toolbar on the Design page, the easiest and quickest
ways of getting access to the properties of afield, record, or entire file is a Properties notebook.

Y ou can get to a Properties notebook from the Selected menu, by pressing F4, or

double-clicking on anything in the DDS Tree or the Details page or Design page.

1. Inthe DDS Treg, click ontherecord SELECT and press F4 to see the Record
properties. Asyou select different items, the Properties notebook will continuously
update itself to show you the properties of the selected item.

2. Now click onthe*DATE field inthe SELECT record. (Y ou may have to move the
properties notebook out of the way.) Thisfield has a different set of pages describing its
properties.

3. Let’ssay we had to change the year from 2 to 4 digits. Click on the Length of year
checkbox.

4. Select 4 digitsfrom the combo box. Notice how the sample is updated on the properties
notebook.

5. Totest the Design page, click on the
MAIN_MENU tab in the workbook
and look at the upper right corner of
the screen. The date now has 4 digits. | Kk

6. Now click onthe EMPAPL fieldin
the SELECT record. OntheField

I .-'-‘-.ttrll:uutesl Color I Edltlngl Indlcatursl

[T Source of date I "I

Properties notebook click on the Sample
Basicstab. On this page you can IW;’MM;"DD V¥ Length of year |4 digits TI
change the field’ s name, usage, length, B
type, screen position. The other pages Size Row _ Column
give you quick access to other 80 | | T
2 IS =

Dezcription |
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properties for thisfield.

ield properties
.ﬁ.ttributesl Color I Inu:lin:atu:ursl Styles I

Field Tupe
[EMPAFL

TloleEEM | -

Length — Bmaibimem
Total iF'ru:ugram-tu:u-s_l,lstem usagehnw Coalurm

| 1= IE == - B |
[~ Continued [CMTFLD]

Width [H = =

Dezcrption |

Adding New Keywords

“OK” , you might think, “I can see where CODE Designer helps me manage the visual aspects

of my displays and reports. But | have real work to do. | need access to the full power of DDS.”

1. Click back onthe EMPAPL fieldinthe DDS Tree.

2. PressF5or select Insert keywor ds from the pop-up menu. You are taken to the Details
page for the EMPAPL field and the Create keywor dstab is selected in the Utilities
notebook. This page shows you the subset of keywords that are allowed for the selected
file, record or field and it takes into account the field’ s type, usage, shift and what record
itisin. Itisvery powerful to know exactly what your optionsare. Thisinformation
cannot be quickly ascertained from the Reference manual.

Selected DDS  Create keywords I Eammentsl Error Iistl

Insettl Subset If-‘-.II j
(o ALIAS S« CHECK[ME] = CHECK[RL) = COLOR = S ERRMSG > S IVRATR
(o= BLANKS T CHECK[MF] 2« CHECK[RZ) S COMP S ERRMSGID>> S 0OVRDTA
[+« CHAMGE T CHECK[M10] S CHECK[WM) S DFT S« FLDCSRPRG S PLITRETAIM
(o« CHECK[AB) T CHECK[M11] @ CHECK[WNE] S DFTVAL S GCALTTYR S BAMGE
1o« CHECK[ER) S CHECK[M10F] S CHEINPDFT = DSPATR: S [NDITAT 35 SayALIIES
1= CHECK.FE] T CHECK[M11F) S CHEMSGID S DLIP S S G0 Ty RO RSP
1o« CHECK[LC) S« CHECK[RE] s CHRID S EMNTFLDATR S MNOCCSID S INENDWH >

3. Withthe EMPAPL properties notebook at the Basics page, click on theﬁ button to
change the field to numeric type. Notice that the list of keywordsin the Create
keywor ds page has changed.

4. Clickon the button to change the field back to alphanumeric. Notice that the list of
keywordsin the Create keywor ds page has changed.
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5. Click onthe ALIAS keyword and press F1. The DDS Reference help for the ALIAS

keyword appears. It isimportant to mention that the CODE Designer has |ots of on-line
help. Feel freeto press F1 anywhere you want to see help for an item, icon or notebook.
You will get help relevant to what you are currently trying to do. From the Help menu
you can get quick access to the DDS Language Reference as well as several other useful
sources of information.

. Minimize the help window

. Doubleclick on the INDTXT keyword. (You may have to scroll to theright to find it).
The keyword is created with default values which can be changed at your leisure.

. Doubleclick onthe INDTXT keyword again. The keyword is created with the same
default values creating a conflict.

Verifying Your Source

We have just added a new record and some new fields to our DDS source. Everything that the
CODE Designer addsto your DDS source is certain to have the correct syntax. Now we need to

make sure that there are no semantic errors. We just introduced one in the last section by
creating two INDTXT keywords describing the same indicator.

1. Fromthe Tools menu, select Verify file (or click on the button on the main

toolbar). The DDS source is checked using the same verifier that the CODE Editor uses.

A message appears on the status line at the bottom of
the designer stating that the verify completed with Eu_giﬁgﬁﬁi e
errors. -4 SELECT

. Inthe DDS Tree, thereisatrail of red x’sleading to the - Record Keywiords
culprit. Thefileicon hasared x, as doesthe SELECT :ﬁ ,??ﬂi”& S
record, the EMPAPL field and finally the second w0y 0aTE
INDTXT keyword. A "Mainte...ection’

. Click onthe MAIN_MENU tab in the workbook. The @ TMe
EMPAPL field is highlighted in red. A "

. Click onthe Listing tab in the workbook. This page qm INDTT
shows you the listing generated by the most recent Loy INDTHT =
program verify. A warning message is buried 0 T L|_I

somewhere in the listing but it’s not easy to find.

. If there are problems, they will show upinthe Error list pagein the Utility notebook. It
behaves exactly like the Error list in the CODE Editor. Click ontheError list tab.

. Double-click on the warning DDS7861 in the Error list. (Hitting F1 would get detailed
help on the message). The Source page appears and the cursor is placed exactly where
the error isin the source. The Source page is atokenized read-only view of the current
state of the DDS source. Read-only? Wouldn't it be nice if you could just zap the error
right here. There are somethingsthat are just plain faster in the editor and many others
that are faster in the visual environment. It would be great to switch between the two
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modes at the push of a button.

Details | M&IN_MENU | EMPL_SELCT | EMPL_LIST Source IListingI

Fun[:til]nS-I--I--I--I--I--I--I-++++++++++++++++++++[:D

A you want to maintain®
3] EMPAPL 1 B 9 25IMDTXT({61 'Default”})
A IMDTXT(81 ‘Default®)

DDS7861W Text already assigned to indicator.

3] 9 28'Employee HMaster Maintenance’
A PRJAPL 1A B 18 2%
A 18 28'Project Master HMaintenance’
A RSHAPL 1A B 11 2%
A 11 28'Reason Code HMaster Haintenance'
4| [

Selected DDS | Comments  Error list

i [T =05400-CODELABXXIQDDSSROMSTDER)

1 Text already assigned to indicatar,

L

Switching between Design mode and Edit mode

1. Click on the button or select the File> Edit DDS Sour ce menu item. Y ou now
have access to the full power of the editor.

2. Explore the Edit and View pulldowns.

3. Press Ctrl-F to bring up the Find/Replace dialog

4. TypeinINDTXT and hit the Find button.

5. Press Ctrl-N to find the next occurrence.
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____ 6. Deetethe second INDTXT line using Alt-Backspace.

[ <05400>CODELABXX/QDDSSRC(MSTDSP) - CODE Designer H=] E3
Eile View |neert Selected  Tool: Help
hde [t 2 = E: i =
HIEE = mm\
Cut Chil+
Copy Chl+C
Faste Bt
Delete Cukpel | Replace
E licah D ne++++++RLen+TDpBLinPusFunctinn5+++++++++++++++++++++++++++[:|]|1'||1'|e|'|t5+++++++++1
829 MR ! 6 14'Enter an ¥ beside the application - -
B30 St 4l Chrl+ you want to maintain®
831 Deselect al PAPL 1 B 9 25INDTXT(81 'Default’)
832 INDTXT({81 'Default’ /—‘
I AR citor - FndondRepoce |
= Editor - Find and Replace [ x|
B34 Find nest ShittsF4  [APL in B 18 25
835 - 18 28'Pr
Fird vy Chrl+L1 i
036 oo HAPL i B 1125 | fFind INDTXT ||
837 = 11 28'R¢ Replace with
Mak line Al |40 16 [destroy
g39 Locate Mark character  Al+B DSi G . -
aye  Set guick mark Chil+01 Mark rectangle  Al+R 22 7T'F: * Replace this occurrence I Case sensitive
a1 — = Urnmark, A+ " Replace, then find next [~ Pattern match
gy2 TR REL-
gng  Insert prompt Chl+Fd %\D’ila}' i:::ﬁl T10M OF " Replace all occurrences [+ Wrap
L Ax  MAINTAINED Delete NTENANC] Eind I Replace Options... Cancel Help |
[$ L1 1] n R ER i A
Errar list I
i DOSTEEY Text already assigned to indicator.
| The werify of «05400> CODELAB/ADDSSRCMSTDSP] complated with enors. =] | y
2

Compiling Your Source
Now we will compile the source on the iSeries just as we did in the CODE Editor.
1. Fromthe File menu, select Save to save your source to the i Series.

____ 2. Fromthe Tools menu select Compile and then select No prompt (or click the
button on the main toolbar).

3. A message will tell you when the compile is complete. Click on the OK push button in
the message dialog.

If you run the PAYROLL program, you will see the 4 digit year change you made to the opening

screen of the program.

Closing CODE Designer
1. Fromthe File menu, select Exit.
Now let’s play with the debugger.
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The Distributed Debugger

The CODE debugger is a source-level debugger that allows you to debug and test an application
running on a host iSeries from your workstation. It provides afunctionally rich interactive
graphical interface that allows you to:
* View source code or compiler listings while the program is running on the host.
* Set, change, delete, enable and disable line breakpoints in the application program. Y ou can
easily manage all your breakpoints using the Breakpoints list.
* Set watch breakpoints to make the program stop whenever a specified variable changes.
* View the call stack of your program in the Stacks page. As you debug, the call stack gets
updated dynamically. Y ou can view the source of any debuggable program by clicking on its
call stack entry.
* Step through your code one line at atime.
* Step into or step over program calls and ILE procedure calls.
* Display avariable and its value in the Monitors page. The value can easily be changed to
see the effect on the program’ s execution.
* Locate procedure callsin alarge program quickly and easily using the Programs page.
» Debug multithreaded applications, maintaining separate Stacks for each thread with the
ability to enable and disable any individual thread.
* Load source from the workstation instead of the i Series -- useful if you don’t want the
source code on a production machine.
» Debug client/server and distributed applications.
The Debugger supports Java as well as RPG/400 and ILE RPG, COBOL and ILE COBOL, C,
C++ and CL.

In the following exercise you will be given the opportunity to learn about some of the basic
features of the Debugger. For the purpose of this exercise we will be debugging an ILE RPG/400
program. Don’t worry if you don’t know RPG.

Starting the Distributed Debugger

Y ou will be working with the ILE RPG program PAYROLLG.

Note: PAYROLLG isthe same RPG program as PAYROLL but without compile errors. We are
using it instead of PAYROLL in the debugger section to accommodate everyone who decided to
skip right to this section without completing the editor exercises.

Y ou can start the Debugger in several ways: from a DOS prompt, from the Windows Start menu;
from the CODE Project Organizer; or from the CODE Editor:
1. If the CODE Editor isnot up already open it by selecting Start - Programs—>
WebSphere Development Toolsfor iSeries > IBM CODE400 - CODE Editor.
2. Loadthe PAYROLL G program into the editor. Y ou can use the Open dialog to do this
or hit Esc to go to the editor’s command line and type:
LX <>CODELABXxx/QRPGLESRC(PAYROLLG)
where xx isyour workstation number.
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___ 3. Fromthe Actions menu, select Debug and then select I nteractive application (or click

on in the toolbar or even faster press Ctrl+Shift+D). Since thisisthe first
time you invoke the debugger and you did not specify a default server to be used for
debugging, the Servers dialog comes up.

Select a zerver for debug session:

[+ Set az default server

oK |

4. Select Set as default server and then press OK. This server will now be used for your
subsequent debug sesssions. Since we only started one server and are using it for editing
and debugging, the following message is displayed:

eveziopw

Y'ou have selected the zame zerver for debug az for edit. The CODE zerver 05400 will be buzy until pou
complete your debug seszion.

[T Do not show this message again.

5. Sdlect Do not show this message again and click OK. If you want to re-enable the
message, select Enable hidden messages from the CODE Daemon context menu.

Shutdown all STRCODE zervers

Enable hidden meszages

Froperties..

LCloze i,l

The Call Program dialog appears next. Program and Library are pre filled with the
respective entries from the Editor. If your program requires parameters you have to enter
them here. Our PAYROLLG program does not require parameters so we can click OK
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without changing anything.

i Call Program E3

General Options I

— Program
Pragram |FWr’FHIILLG =]
Library [CODEL&ER: 7]
Pararneters *LIST j
Add
[Elete
CALL PGMICODELAB/PATYROLLG) ]

[

] | Ear‘u:ell Defaultl Help |

____ 6. Thedebugger window comes up. Thiswindow is open as long as the debugger is active.
If thisisthe first time the debugger is invoked, you will be presented with a Logon
dialog. Enter your userid and password (CODEL ABxx) and click OK. The host name
for the iSeries you are connecting to is already prefilled for you.

Debugger AS/400 Logon x|

et

Flease log on to host: 9.21 47 222
UserlD: |CODELAB

Fas Swurd:!

(04 Cancel
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Note: Thereisaserver that runs on the i Series which services requests from the CODE
Debugger. Thisserver is started with the command STRDBGSVR and will run until the next
IPL or until it is explicitly terminated. 1f no one has run this command since the last IPL you
may get the following message:

Debugger Meszage |

@ Connechon to host "3.27.47.39" refuzed. Most likely STROBGSYE wasz not izzued on the A5 /400,

1. Now that the program is active on the i Series and stopped at the first executable
statement the debugger displays the source. Depending on the option you used to
compile the program ( * SRCDBG for CL, or * SOURCE, *LIST, or *ALL for ILE CL),
this window displays either the Source or Listing view.

ﬂ IBM Distributed Debugger

File  Wiew  Selected  Debug  Source  Stacks  Monitors  Window  Help
oy By {
f CODELABDMPAYROLLG:O l
=l source O
Stacks ]Elreakpnints] 1 i
hread 1:*PGM  CODELABDV/PAYROLLG
| ESTSCRS | | ] 1 = F*********************************************-ﬂ
- [[ICErh 2 F* PROGRAM NAME - REGPGM
3 F* DESCRIPTION - Time reporting master file ms
4 F* externally describked worksta-
5 F*********************************************-
& F* INDICATORS UZED
7 F* 50 - Mo record found on CHATIN operation
g F* &0 - General error condition
3 F* S50 - Protect display on delete request
Monitors lLDCEISl 10 F* KO - End of job requested
. 11 F* KD - Return to application selection
| Expressio... | B 1z F* KE - Return to employee selection
13 F* FKF - Return to project selection
14 F* EG - Return to reason code selection
15 F* LR - Last record
16 F*********************************************-
17 F* SUBROUTINES URED
_IlE! F* EDITSEL —I Edit application selection displ_ai_"l
4 »
< | | Debugger ready... ~|

2. From the Sour ce menu, select Listing View. Page down in the source and take alook at
the expanded file descriptions. We don’'t have any /Copy membersin our PAYROLL
program but these would also be shown in alisting view.

3. Switch back to the source view. From the Sour ce menu, select Sour ce View.
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The Call Stack

The Stacks page lists all call stack entries. It contains atree view for each thread. The thread can

be expanded to show every program, module, procedure and method that is on the stack at the

current execution point. Clicking on a stack entry will display the corresponding sourceif itis

available. Otherwise the message Context not available appears in the source pane.

1. Inthe Stacks page, expand the stack entry of Threadl by clicking on the + signin front
of it or by double clicking on Thread1.

Stacks I Breakpoints | Programs I

| EE stacks | | |
= TRl -
------ B PAYROLLG

------ % _ORMNP_PEF_PAYROLLG

------ B EVFCCMDA

------ B GenExecReply

------ B AdeUtil

____ 2. Toview detailed information about each stack entry, select Stacks from the menu bar
and click on Show all Stack Information.

Stacks I Breakpoints | Frograms |

| EE Stacks | | -
= [TEE =
= B PAYROLLG ProgramPAYROLLG  Module:P
= # _ORMP_PEP_PAYROLLG Program:PAYROL
= B EWFCCMDA  ProgramEVFCCMDA  Module
= B GenExecReply ProgramEVFACODE  Modul
------ B adeUtil ProgramEVFACODE ModuleEVFC
-8 AdeSvr Program:EVFACODE  Module:EVFC T

It allows you to work with and switch between different programs and/or ILE modules.

The Programs page

The Programs page lists al programs that are currently known to the debugger. Programs can be
expanded to show modules and procedures. Clicking on a module or procedure entry displaysits
source. Adding or removing programs is available from the Programs menu.
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Setting Breakpoints

Y ou can only set breakpoints at executable lines. All executables lines are displayed in blue.

The easiest way to set a breakpoint is to double-click in the prefix area of the Source pane:

1. Movethe mouse over the prefix area (left margin) of line 55 and double-click. A red
dot is added to the prefix area of thisline to indicate that a breakpoint is set.

2. Repeat the above step for line 56.

3. Right click inthe prefix area of line 87 and select Set Breakpoint from the pop-up
menul.

4. Select the Breakpoints tab from the top left pane. Expand the Line Breakpoints entry
by clicking on the + sign in front of it or by double clicking on Line Breakpoints. This
givesyou atree view of al line breakpoints currently set in your program.

Stacks  Breakpoints | Programs |

| @@ Breakpoints | | mi

B Breakpoints
------ @ Source: *PGM CODELABXMIPAYROLLG Line: 55
------ @ Source: *PGM CODELABXMIPAYROLLG Line: 56
L@ Source: *PGM  CODELABMMPAYROLLG Line: 87

K |»

Thisisaconvenient place to work with breakpoints. Y ou can delete, disable/enable, or
modify a breakpoint. These tasks are available from the Selected menu or from the
breakpoints pop-up menu. Clicking on any entry selectsit and also brings up the source
where the breakpoint is set. We will use a different method to work with breakpoints.

Deleting a Breakpoint

It is aso easy to manipulate breakpoints from the Source pane.

1. Movethe mouse over the prefix area of line 56 and double-click onit. Thered dot is
removed from the prefix areaindicating that no breakpoint is set on that line.

Note: You could also right-click in the prefix area and select Delete breakpoint from
the pop-up menu.
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| Source O
hread 1. *PGW  CODELARRFIPAYROLLG
52 c MOVE g =
a3 [ MOVE *BLANESA
54 MOVE *BLANESR
55 MOVE *BLANES
+*

gf’; Disable Breakpoirt  Ctri+Fg MOVE BLANES
58 Fun to Lacation ECT format to display. If
a9 *  khranch to END TAG; ELSE edit SELECT form
a0 o*
Al [ SELTAG TA=x
(95 [ EXFMT SELECT

Running a Program
Now that some breakpoints are set, you can start running the application:

1. Click the Run button [?:J from the toolbar. The program starts running and hits the

breakpoint at line 55.

____ 2. Click onthe Run button again. The program waits for input from the 5250-emul ation
session.

3. Typean X beside the Project Master Maintenance option, then press Enter. The
program hits the breakpoint at line 87.

Monitoring Variables

Y ou can monitor (or change) variables and indicators in the Monitors page. In thisexercise, you

will monitor variables and change their values.

1. Inthe Source pane, double-click on the variable EM PAPL on line 87, right click and
select Add to Program monitor.

fa 2} o
27 @ o EIU]#E‘-’-'-DT- TREM Tyt
oo IS Add to Program Monitar EMETAS
a9 Z Copy to Clipboard
20 Z FRJ Find TET
3; S Find Mext Fa FRITAG
o o Find Frocedure
94 c*******************************************
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____ 2. Thevariable appearsin the Monitors page. Its value is blank because you did not select
the Employee Master Maintenance option.

3. Inthe sameway add the variables PRJAPL on line 90 and RSCDE on line 102 to the

monitor. Variable PRJIAPL equals ‘X’ because you did select the Project Master

Maintenance option.

entry field.

o o

Watch Breakpoints

Typeinthe new value X for the variable.
PressEnter. Thevariableis successfully changed.

4. Inthe Monitors page, double-click on the variable RSCDE. The value changesinto an

A watch breakpoint provides a notification to a user when a variable changes. 1t will suspend the

execution of the program until an action is taken.

1. Inthe Source window, go to line 122.

____ 2. Doubleclick on the variable *I N60 to highlight it.

___ 3. From the Breakpoints menu, select Set watch... The Watch Breakpoint window
appears. The Expression entry field is pre filled with the highlighted variable * I N60.

Action Codefidd.

4. Click onthe OK push button. The watch breakpoint is now set.

5. Click on the Run button from the toolbar. The application waits for input from the
5250-emulation session.

6. Inthe 5250-emulation session, type 123 for Project Code and D (for delete) in the

statement which caused the variable * N60 to change.

7. PressEnter. A message isdisplayed indicating that the variable *IN60 has changed.
8. Click OK. The program stops at line 454. Thislineislocated immediately after the

Watch Breakpoint E
-Reguired Parameters - Dptional Parameters

Expressian Thread
Every LI

Bytes to Manitar I 0 3 Fraquency
From:l1
To:  |infinity
Eveny:y

ok | set | Defaut Cancel |  Help |
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Stepping Through a Program
The CODE Debugger alows you to step through your source code one line at atime.

L =
1. Pressthe step over 7/ and step debug 7 buttons on the toolbar.
____ 2. Fromthe Debug menu, select Step Over and Step Debug.

Closing the Debug Session

This quick tour has demonstrated the main features of the CODE Debugger. Now let’s move on

to the final major piece of the CODE tooal kit -- the CODE Project Organizer.

1. Click onthe Run button from the toolbar. The application waits for input from the
5250-emulation session.

____ 2. Switchto the 5250-emul ation session. Press F3 to end the job.

3. A message Debug session terminated comes up. Click on the OK and from the File
menu, select Exit.

CODE Project Organizer

The CODE Project Organizer is PDM (Program Development Manager) for the workstation. [t
allowsyou to:
» Simplify your work by giving you quick accessto lists of iSeries libraries, objects,
members, ADM parts, and local files.
* Use the context-sensitive pop-up menus on these lists to perform actions such as start the
CODE Editor, Designer, or Debugger or common i Series actions.
* Use the Project Organizer Actions notebook to create and manage your own user-defined
actions and have them appear in the menus.
* Use the Project Organizer's command line to increase your productivity by allowing you to
enter and repeat i Series or local commands without switching to an emulator session.
* Import and export your projects and actions with team members to reduce setup time.

In the following exercise you will use the CODE Project Organizer (CPO) to set up aPAYROLL
project which provides quick accessto al the pieces that make up the PAYROLL program. You
will also see how easy it isto perform actions and define your own actions. In short, you'll see
how CPO can organize and integrate your work and make that work easier.

Starting CODE Project Organizer

The CODE Project Organizer organizes your work in terms of projects. A project isa collection

of filters (lists that you define) and actions that you use to access and operate on whatever

currently interests you.

1. Toopenaproject, locate the CODE Projectsfolder on your desktop and double click on
it. The CODE Projects window appears.
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2. Double-click on the project new.cpo to create anew project. The New Project dialog
appears.

3. Inthe Name entry field, type Payrall

4. Click onthe OK push button to create the Payroll project. Both, a Payroll CPO and the
Project Setup window appear. The Project Setup lets you set some project wide
options. These can be changed at any time.

5. Click onthe OK push button. Y ou may get an error that the local directory does not
exist. Click Yes on the error message to create the local directory.

6. Click on the Project menu to learn what you can do with projects.

7. Move the mouse over any Project menu item and press F1 to see help for it.

8. Minimize the help window.

B Payroll - CODE Project Organizer M=l 3
Project Fiter Edit View Options st
o ] Command zhell..  F3
lﬁ @l | - @ Servers 3 E E éi ﬂ] E*IJ
MNew | Opanjl @ ooy it s it Editm Fonts | | Cammand &5 ¢ | Helpindex | General help | Using help
Il fltars Program generataor
Debugoer —
wm Ertor st | Context | Type | Deszcription |
Hulti-file zearch
| | ele

lWindDw Menu

9. Click onthe Toolsand Help menus. These menus give you quick accessto the CODE
tools and help. When you are done minimize the help window again.

Creating a Member Filter

A filter issimply a quick way to access some subset of libraries, objects, members, and local
files. We are going to start by creating several filtersto look at the source membersin the
CODELABxx library.

1. Click onthe + beside Add filter to expand it.

____ 2. Click onthe + beside AS/400 to expand it.

3. Click on Member ... to bring up the Add Member Filter dialog.

____ 4. IntheFileentry field type *

____ 5. IntheLibrary entry field type CODEL ABxx where xx is your workstation Number.
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£ Add Member Filter E
B Payroll - CODE Project Organizer m
Project  Filker Edit Wiew Options Tool: Help i
ile . -
. - - . Libraty  [CODELGEws  w
New | Open | - ooy Fhed s Bl naad s anhinet - Mamher filter[ = Hel
¥ M ember type= = ol
Il filkers L
=0 Add Fier Name LK | _List.. | Cancel | Hep | [
E|I AS/A400
ﬂ Library... I
iofy Object...

[ Field..
{i Application Development Manager

w7 Local...

|

6. Click onthe OK push button. This createsthe filter
<>CODELABxx/*(*)

which basically says for the current server show all the membersin al the
source-physical filesin library CODELABxx. Thefilter isautomatically opened and the
matching objects are added to the file list on the right side of the window.

____ 7. Click onthe + beside the filter <>CODELABXx/*(*). There are three sub filtersthat let
you see the membersin QCLSRC, QDDSSRC or QRPGLESRC.

____ 8. Click on each of thesefiltersto see what isin thefilelist on the right side.

Creating an Object Filter

Now let’s create an object filter to look at the objects in library CODELABXxX

1. Fromthe Filter menu, select the Add and then select Object filter...

2. Type CODELABxx inthe Object library entry field and leave the defaults in the other
fields.

3. Click onthe OK push button. This createsthe filter

<>CODELABxx/* OBJTY PE(*)

which shows al objects of al typesin the library CODELABXxx for the current server.
The filter is automatically opened and the objects are shown in thefilelist on the right
side of the Window.

Introduction to the CoOper ative Development Environment/400 56 © Copyright IBM Corp. 1998 , 2001

Course material may not be reproduced in whole or in part
without the prior written permission of IBM.



Introduction to CODE

=i Payroll - CODE Project Organizer M=l 3
Project Fiter Edit “iew Options Toolz Help
| = (% = B B | & i ]
Mew | Open A Find § &g nmet 2 [(Contract f Eoznnd | Fonts | | Command ¢ s | Help index | General he
Il filkers Contents of '<>CODELABMES*]'
=147 Add Fiter Name | Context [ Twpe | Modified
=@ As5/400 B STRCODECPP | CODELABXX/OCLSRC CLP 03-03-1999 15:...
i Library... B STRCODETCF  CODELAEX</GCLSAC CMD 03-03-1939 15....
~2f Object... B EMPMST CODELAEX</QDDS5RC PF 03-03-1999 15:...
é---% Member... B MsTDSP CODELABX/QDDSSRC DSPF 03-03-1999 15:...
] Field... B PRIMST CODELAEXY/ODDSSRC P 03-03-1993 15....
[3"% i‘pp"fam” Development Manage | £ pepysT CODELABX</ODDSSRC  PF 03-03-1939 15...
5 % <>|:|:|DDC|-:EILAB>¢<J*[*] B RSNMST CODELABXX/ODDSSRC PR 03-03-1993 15:...
_____ B o CODELABO/CLSACH B ravROLL CODELAEX</ORPGLESRC  RPGLE  03-03-1999 15..
_____ S o CODELABYHDDSSACE) B ravROLLG CODELAEX</ORPGLESRC  RPGLE  03-03-1999 15..
----- 5 < CODELABR</ERPGLESRL
1 | > | 2

| =l

ILiSt retrieved using filker : ‘< 05400 CODELAB==/* OBJTYPE[*FILE]" -» 3 items added.

____ 4. Let'screate another object filter. Click the right mouse button on a blank spot beside
Add Filter. From the pop-up menu select Add and then select Object filter...

Add Object Filter
Object filter % =

Object librany CODELAR:SS =
Object type “FILE -
Object attribute fikefPE0iTA -

ok | List. | Cancel| Help

5. Type CODELABxx in the Object library entry field.

6. Type*FILE inthe Object type entry field.

7. TypePF-DTA inthe Object attributefilter entry field. Leave the defaultsin the other
fields.
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____ 8. Click onthe OK push button. This createsthe filter
<>CODELABxx/* OBJTYPE(*FILE) OBJATTR(PF-DTA)
which shows al the physical filesin the library CODELABXX.
____ 9. Click onthisfilter with the right mouse button to bring up the pop-up menu. This menu
gives you aquick way to create and maintain the filter list. Click anywhere outside of
the menu to make it disappear.

Creatinga Local FileFilter

Y ou can aso create filters to look at local workstation files.

1. From the Filter menu, select Add and then select Local filesfilter. The Add File Filter
dialog appears.

2. Inthe Subdirectory entry field change x:\WDT 400\l ocal to x:\WDT400 where x isthe
drive where CODE isinstalled.

3. Make surethe Filefilter issetto*

4. Pressthe OK button. Thefilter is created and opened.

5. Click onthe + sign beside the new filter to expand it and select one of the subfilters. All
files that match that filter appear. These are the directories and files that make up most
of WDT/400.

Invoking Actions
Now you are going to learn how to use CPO to run iSeries and workstation commands or actions.

Invoking a Project-L evel Action

Project- level actions are actions that are not specific to the items listed in your filters.

1. From the Project menu, select Actions. Notice the number of predefined commands.

Y ou will learn how to add to thislist in afew moments.

2. From the cascaded menu, select theitem Work with spooled files.

3. The Confirm action dialog appears.

4. Click onthe OK button to submit the command to the iSeries. The command islogged
in the Monitor area below where the filters are shown. Y our 5250 emulation shows the
Work with All Spooled Files screen.

5. PressF12 to get back to the EVFCLOGO.

Disabling the Confirm Actions Dialog

Y ou may not want to see the Confirm action dialog every time you invoke an action.

1. Fromthe Options menu, select Confirm actions. The checkmark beside this menu item
disappears. The next time you perform an action the dialog will not appear.

Invoking an Object-L evel Action
An object-level action isan action that is done on an object in afilter list.
1. Click onthe object filter
<>CODELABXxx/*(*)
to show the objectsin the library CODEL ABXxX.
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2. Inthelist of objects, use the right mouse button to click on PAYROLL. The context
menu has alist of *PGM-related actions. We could start the CODE Debugger from here
or run the program.

=i Paproll - CODE Project Drganizer
Project  Filter Edit “iew Optionz Toolz Help

LE R - EEE |

Il filkers !Enntents of ‘<> CODELAB-/ OBJ T PE[*)

) Add Fiter Name | Context | Type
----- _{ <>CODELARN/ OBJTY'FE[") ] .
o >CODELABRR/ DBJTYPE[FILE) OBJATTRIPF-DTA] || EMPMgT  FTOPSHHEs..

E% <»CODELABRREM*) o EVFEVEN Refresh selected
----- B «>CODELAB:</UCLSRC) & MSTDSP Refresh all
B «>CODELABXX/A0DSSRC = PRJMST Clear all

B «CODELABXX/QRPGLESACEH) & OCLSFC

£ QDDSSAC Zhange descripkion. .,

£ QRPGLES Display descripkion. ..
- REFMST Display program descripkion

& RSNMST Display program references

-:'f\STFIEDDE Run prograrm. ..
ZODE creake program, ..

P | Debug interactive application. ..
Debug non-inkerackive application, ..
054005 CRTSRCPF FILE[CODELABx+/QCLSRC) SR A
Host debug...
CPC7301 File QCLSRC created in libram CODE LARRX, REname. ..
| M| s
Delete...
IList retrieved uzsing filter ; ' 05400: CODELAB . DBJTYPE[*FILE]' -» 3 itemsz a Mave, ..
Save. ..
3. Usethe right mouse button to click on EMPMST. Restore...

The pop-up menu hasalist of *FILE-related actions.

4. Select DFU update... fromthelist. This startsthe Data File Utility for you in the
5250-emulation session.

5. Switch to the 5250-emulation session. Y ou should bein DFU on the Update Data with
Temp Program screen.

6. PressEnter. Thiswill take you to a screen that would allow you to update the data file.
We won'’t bother doing this right now.

7. PressF3to go to the End Data Entry screen.

8. PressF3 again to leave DFU and switch back to CPO.

Now let’ s use CPO to load source members into the CODE Designer.
____ 1. Click on the member filter
<>CODELABXX/* (*)
to show the source membersin the library CODEL ABxx.
2. Inthefilter ligt, right-click on the member MSTDSP and select CODE design from the
pop-up menu. The CODE Designer appears and loads the member.
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Now you will invoke an action against several objects at the same time.

1. Inthefilter ligt, click on the member EMPM ST.

____ 2. While holding down the Ctr| key, click on the member PRIM ST .

____ 3. While holding down the Ctrl key, right-click on the member RSNM ST.

____ 4. From the pop-up menu select CODE edit. All three members are loaded into the CODE
Editor.

Y ou can aso hold down the Shift key while selecting objects. Thiswill select everything

between your first and last selection.

While you were loading membersinto the CODE Designer and Editor you may have also noticed
an action call Get from host. This action makesit easy to download source members to your
workstation. Y ou can then use the Put to host action to upload them back to the i Series.
Automatic checking makes sure that you do not overwrite someone else’s changes. Asyou can
see, CPO can be the central launching point for al your CODE and i Series actions.

The Actions Notebook

The Actions notebook is where you create, change, add, delete and reorder actions that appear on
the Project Action menu and on the object pop-up menus.

1. Fromthe Options menu, select Actions... The CODE Actions notebook appears.
Across the top are tabs describing the types of objects that you can have actionsfor. Thereisa
set of actions for projects, local files, i Series objects and members, and ADM objects (ADM is
IBM’ s change management tool for the iSeries). On the left side of each notebook pageisalist
of the current actions for the object type. On theright side are buttons that allow you to define
new actions, and change, delete and reorder existing actions. There is aso a Command field that
displays the actual command string that CPO invokes.

B CODE Actions M=)
Project | Local Files | 45/400 Members | AS/400 Objects | ADM Projects | ADM Groups | ADM Parts |
I&ctinns
E dit new source. .. ﬂ Mew action... |
Create source file... Eemove | borve up |
Create zource member... -
. Edit... | b ove down |
Create library. .
Add library to fbrany list.. - Selected action detailz
Dizplay libram lizt Command
Edit library list CODEFRMT.E~E =
wWéork with zpooled filez
Work, with zubritted jobs
Dizplay job
Start OCMD Ie
Start POM o ™| Remote cammandl [T Eianmst fist
Impart... | Expaort... Cancel
Dpen a new zource file or member in the CODE Editor
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Creating a New Action
Let’ s say that you need to backup your work regularly. We'll create a new action that will copy
the contents of the CODEL ABxx library into another library CODESAV Exx.
____ 1. OntheProject page, click on the New Action push button. The Create Project Action
dialog appears.
____ 2. IntheAction entry field, type Backup CODEL ABxx.
3. Inthe Comment entry field, type Save CODEL ABxx to CODESAVEXxx.
4. Inthe Command entry field, type
CPYLIB FROMLIB(CODELABxx) TOLIB(CODESAVEXX)
(You could also click on the Prompt... push button for help entering the command.)

B Create Project Action

Action |Backup CODELAE =
Lomment| zve CODELABwx to CODESAYExy

Command

CFYLIE FROMLIB[CODELAR ux) ;I
TOLIE[CODESAVE <= Hrowee,.

p— ' ErEblEs

Frarmpt...

[

[+ Femaote command [~ Prompt first

Create I Eancell Helpl
|

____ 5. Click onthe Create push button. The action is added to the list at the left side of the
window.
____ 6. Click onthe Apply push button to activate your changes in CPO.

Now let’s have aquick look at some of the i Series Member actions so you can see some of the

powerful features available to you for creating actionsin CPO.

1. Click on the AS/400 M ember stab in the CODE Actions notebook.

2. Select SEU edit in the Actionslist.

3. Click onthe Edit... push button. The Change Member Action dialog appears. The
command string uses several PDM-like replacement variables.

4. Click onthe Variables... push button to see the available variables.

5. Click on the Cancel push button to return.
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iHj Change Member Action

Action [SEU edi

Comment |E|:|it gource on host using Source Entry Uity
Corrnand

STRSEU OPTIOM[2] SRCFILE[&LAF) ;I
SRCMBERIEM] Hrowse,..

Wanables. ..

Brompt...

[
[+ Remote command [ Promptfirst [ Befresh after [T Callect names
I&II lypez Selected types

<hl L
<

Sl

<CBL»
<CL»
<005
<D5PF>

<4 Hemmve

Edit...

.

<MEML:
<PGM:> b
<PRTF>

<RPG> >
o | _>IJ kI 2+l
Change I Cancel | Help |

On the bottom of the Change Member Action dialog are two list boxes. These let you select the

member types that this command can act on. SEU can act on <ALL> types. If you look at the

STRSDA (Start Screen Design Aid) you will seethat it can only act on type DSPF (display files).

CPO lets you extend its capability even further by alowing you to define your own object types.

For example, if you have documentation written in Lotus WordPro, you could define a new

source type of .lwp that has an action that calls Lotus WordPro. With this functionality you can

use CPO to organize your entire project.

1. Click on the Cancel push button to leave the dialog.

2. Click onthe OK push button to leave the CODE Actions dialog.

3. From the CPO Project menu, select Actions.

4. From the cascaded menu select Backup CODEL ABxx. The command will execute on
the iSeries and the results will appear in the Monitor area of the CPO window.

Running Commands from CPO

Immediately under the Monitor Window is a line that lets you enter commands to be run on
either the workstation or an iSeries.

1. Select <LOCAL > from the drop-down combo-box beside the CPO command line.

e BR[|

'<LDE&L>
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____ 2. Onthe CPO command line type
c:\dir

and press Enter (or click on E ). A directory for C: appearsin the Monitor

Window.
3. Sdlect <O400> from the drop-down combo-box beside the CPO command line.
____ 4. Onthe CPO command line type

dsplibl
and press Enter to seetheiSerieslibrary list.
i<us4un> | [dspiibl r ilé“
___ 5. Switch to the 5250-emulation session, admirethe library list, and press F3. You return

to CPO.
Y ou can run just about any workstation or iSeries command from this command line.

Closing CODE Project Organizer
To close the CODE Project Organizer:
1. Fromthe Project menu, select Exit Project Organizer.

Congratulations!

Y ou have successfully completed the Introduction to CODE lab. More material can be found
at our web site at http://www.ibm.com/software/ad/wdt400

Happy CODEing!
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