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RPG and COBOL — where next?

1. The latest on DB2 Web Query

2. RPG and COBOL now, where next for i5/0S development?
3. JAVA, J2EE, Web Services and SOA

4. Brighten up the front end: V7.0 of HATS, WebFacing and WDHT
5. Getting into the Web: JSF, EGL and PHP for i5/0S

6. What about .NET? Interoperability with i5/0S and DB2
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Free Format RPG

C/FREE
read file; // Get next record
dow not %eof (file); // Keep looping while we have
// a record
if %error;
dsply 'The read failed';
leave;
else;
chain(n) name database data;
time = hours * num_employees
+ overtime_saved;
pos = %scan (',': name);
name = %$xlate (upper:lower:name);
exsr handle_record;
read file;
endif;
enddo;

begsr handle_record;
eval (h) time = time + total_hours_array (empno);
temp_hours = total_hours - excess_hours;
record_transaction();
endsr;
/end-free
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RPG Support for XML

= Introduced with V5R4

= New op code XML-SAX initiates a SAX parse for
an XML document

= New op code XML-INTO reads the contents of an
XML document directly into an RPG variable

= *XMLSAX can be specified to enable an array of
event names that can be used while debugging an
XML-SAX event handling procedure
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EXAMPLE: XML-INTO variable %XML(xml_document)

DXxkkkkkkhkkkhkhkhkhkhkhkhkhkhhhhhkhhhkhhhkhhhkhhhhhhkhhhkhkhkhkhhkhkhkhhkhhhkkkk

D info DS
D name 10Aa
D wval 5I 0 DIM(2) myfile.xml
D**********************************
<info>
/free <hame>Bruce</name>
<val>10</val>
Target field <val>-5</val>
</info>
XML-INTO info $XML('myfile.xml' : 'doc=file');
// info now has the value
// name = ‘Bruce' oo
_ ptions
;; Xi:;; _ 3(5) Source of XML
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XML-SAX: Event-driven process

For every SAX event:
» Start XML Document

Start XML Element

XML attribute

End XML Element

End XML Document

XML exception

XML Info.

A’ A’ Y Y Y Y

etc...

Call
1) RPG procedure

RunTime reads

Records!
to process
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RPG and Java Interaction

RPG JAVA

class

instantiat
D class.. *constructor — ea class

C CALLP methodl

(o] CALLP method2

© CALLP method3 L
Cc 8 |

Cc EVAL X=method7
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Integrating Web Services and RPG or COBOL

= Deploy an RPG application as Web Service provider
— Make your core applications available to others as a Web service
— Uses SOAP engine in WebSphere Application Server and a Java wrapper to the
RPG application
— With V5R4, a new wizard in WDSC generates a Web service from RPG source in a
single step
= Enable an RPG application as a requester to a Web Service
— Link your core applications to Web applications and services provided by others

— With V5R4 XML Toolkit now provides open APIs based on Apache AXIS to connect
RPG out to a Web service
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XML Support in COBOL

= V5R3

—New statement, XML PARSE, parses an XML
document into its individual pieces and passes
each piece, one at a time, to a user-written
processing procedure

- V5R4

— New statement, XML GENERATE, converts the
content of COBOL data records to XML format
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Examples

XML PARSE XMLDOCUMENT
PROCESSING PROCEDURE XMLEVENT-HANDLER
ON EXCEPTION
DISPLAY ’'XML document error ' XML-CODE
STOP RUN
NOT ON EXCEPTION
DISPLAY ’XML document was successfully parsed.’
END-XML

XML GENERATE XML-OUTPUT FROM SOURCE-REC
COUNT IN XML-CHAR-COUNT
ON EXCEPTION
DISPLAY ’'XML generation error ’ XML-CODE
STOP RUN
NOT ON EXCEPTION
DISPLAY ’'XML document was successfully generated.’
END-XML

12 © 2007 IBM Corporation



RPG and COBOL — where next?

WebSphere Development
Studio Client
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IBM Software Development Platform
GOVERNANCE DASHBOARD

Solutions for geographically distributed development, compliance, SOA

Process & portfolio management

= IBM Rational® Portfolio Manager = Best practices content (IBM Rational Unified Process®)
= IBM Rational Method Composer

Requirements & analysis Design & construction Software quality

Change & configuration management

Eclipse™, Linux®, Microsoft® Windows®, UNIX®, IBM i5/0S ®, IBM 2/0S®
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WDSc Packaging

r ﬁVebSphere Development

System i StUdIO Cl|ent 7.0

extensions for P,
application
development WebFacing, HATS, RSE

-~

Subset of Rational
Application Developer 7.0

Java, HTML, Servlets, XML,
JSP, JSF, Web services, Unit

Generic Test environment, database J
application <

development [

IBM Rational Software Development Platform

Eclipse Platform V3.2

15 © 2007 IBM Corporation

RPG and COBOL — where next?

WebSphere Development Studio Client

All the tooling in Rational Application Developer + ...

= Remote System Explorer
— Starting point for developing traditional i5/0S code
= iSeries Integrated Debugger
= Application Diagram (AE only)
— Graphical view of application structure
= iSeries Projects

— Convergence point for managing i5/0S source with tools like Ratnal
ClearCase, CVS etc

= WebFacing / HATS
Web Development

— 15/0S specific wizards
L
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WDSC V7 — Why Move From PDM/SEU?

1. Inhibitor: Hardware Requirement — reduced with
— Selective Install (256 MB RAM, 1GB disk for working with native i50S applications)
2. Inhibitor: Getting started Hurdle — reduced with
— Install from System i
— iSeries RSE Getting Started page
— PDM & SEU Transition Guide
3. Reason to Move: Enhancements in RSE for native i50S applications
— LPEX: ILE RPG SQL support and more
— iSeries Data Table View
— Outline view support for CL
4. Reason to Move: Build e-business Applications
— Web, Web Services for SOA, Rich Web Ul, Rich Client, Java, XML
— WDHT V7 for WebFacing Tool and HATS Toolkit in V7
— Leverage New Technologies: Rich web Ul with JSF
—  Web Services Wizard Productivity for SOA
— Debug Suspended Programs
5. Reason to Move: Build System i ecosystem
— Eclipse provides new integration point for Tool Vendors
— Every PDM/SEU users already have WDSC
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Install

= Memory and disk requirements is one of the biggest complaints
about the RSE
— WSDC install was all or nothing
— Recommended 1GB RAM and 5 GB hard disk space
— That's a lot to edit, compile and debug RPG applications!

= V6.0.1 started to address this with “WDSC Lite Technology
Preview”
— Created a 2" workbench instance with only Eclipse + RSE + debugger
— Required only 256 MB RAM, but extra hard disk space
— Kludgey to install and update
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Install

= V7.0 now has a proper selective install
— Install only the features you need

— “i5/0OS Development Tools”

—Eclipse + RSE + debugger
—256 MB RAM and 1 GB disk space

= Install and updates now use IBM Installation Manager
— No more Rational Product Updater

— Add, remove and update features after initial install
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/) [BM® WebSphere® Development Studio Client Advanced Edition for iSeries V7.0 =Joed

Software Development Platform

1BM@®@ WebSphere® Development Studio Client Advanced Edition for
iseries ¥7.0

WebSphere® Development Studio Client Adwanced Edition includes all the functions of
WebSphere® Development Studio Client and Rational® Application Developer plus
additional advanced i5/0S@® features such as single sign-on support, portal tooling, and &
araphical viewer for i5/0S@ native applications.

Install IBM® WehSphere® Development Studio Client Advanced Edition for
iSeries ¥7.0

Install Optional Products
1BME WehSphere® Host Access Transformation Services ¥7.0
WebSphere® Portal ¥6.0 test environment

WebSphere® Portal ¥5.1.0.1 test environment
Rational® Agent Controller

1BM® Rational® ClearCase® LT

Crystal Reports® Server XI Release 2

Initial startup

¥iew Release Information i
EES window
Installation Guide “Launch Pad”
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Welcome to the InstallShield Wizard for 1BM
Installation Manager

Before you can install the package you want, you need IBM
Installation Manager. This software installs and manages 161
products.

The Instalshield wizard installs this program for you, and then
prompts you b install the package you selected. To continue,
click Mext

First step is to
install the
IBM Installation Manager

WARNING: This program is protected by copyright
international treaties.

. e

InstallShield Wizard Completed

The Instalishield wizard has successfully installed I6M
Installation Manager. Click Finish to exit the wizard,

| <Back |f__Finish ]| cancel

RPG and COBO
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Eile Help

Installation Manager

IBM Installation Manager
Use Installation Manager to
apply updates and add or
remove features after
installing.
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SQL Parser

= New ILE RPG SQL parser is added. This allows the user to associate the source

member types with this parser.

ol
type filter text Parser Associations (SRS
LPEX Editor
- Appearance [DoamentType  [Doamentrarser [+
Block RPG33 mg
et reciene g
pg
E“”:T“‘s " SR Terposgl
ndTex 5QC psal
- Parsers S -
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Print SOLRPG o0
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User Commands e -
User Key Actions asm hizsm
User Mouse Actions bsh java St
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Delete.
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Plug-in Development Doaument type [ SQURPGLE
Remote Systems Document parser | ILErpasal -
+|- Run/Debug
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- Spell Check
Team
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.
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SQL Templates

= Templates for SQL in Free Form ILE RPG have been added.

Lol
“type filter text Templates

Table View =)

T
ke

Create, editor remove templates:

) Remote Systems LPEX Ed
£ iSeries Parsers _me |
Remove
SQUFREEF... The DELETE statement deletes. . ot
S ramer [ The sy pce e || I

DNew...
‘The CREATE DISTINCT TYPE s, Edt..
SQLFREEF... The FETCH statement positon 7
SQLFREEF... The INSERT statement inserts ... =

The CREATE VIEW statement
‘The SQL DECLARE CLRSOR

a
coBoL

ipos
£ LERPG
Tempiates SQUFREEF... | The PREPARE statement cest. T
RPG[400 SQLFREEF... The SQL SELECT statement pe.

Screen Designer (Tedhnic SQLFREEF... The SOL SELECT statement pe. Enzble Al
ssL .| SQUFREEF... The SQLSELECT INTO statem... ¥ =
#-Run/Debug 1 |» Disable Al |

Server

= [CREATE TABLE §{CURSOR}tablel (
spel Check coll CHAR(3) NOT NULL,

e col? INTEGER,

e 013 VARCHAR(28) NOT NULL,
S PRIMARY KEY(coll) ):

Wb services

Vieb Taols

XCodlet

Restore Defalts Apply

1
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SQL Tokenization

= SQL Statements are Tokenized in Free Form and Fixed Form ILE RPG.

000100
000200
000300
000400
000500
000600
000700
000800
000800
001000
001100

001500
001600
001700
001800
001800
002000
002100
002200
002300
002400
002500
002600

exsc sgl create procedure median result_sec
language sgl dynamic result sets 1

update department set
update department set

PROJNAME ,
- DRYS (EMSTDATE})
TMAL ( (SALARY/ :WREDLY) , 2,2))

deptname

"DATA RCCESS
s

'DATA ACCES;

2
3.

deptname = |DATZ ACCESS 34

COUNT (*),
* EMPTIME *

FROM CORPDATA/EMPPROJACT, CORPDATA/PROJECT, CORPDATA/EMPLOYEE

EMPPROJACT . PROJNO = PROJECT.PROJNC AND
EMPPROJACT .EMPNO = EMPLOYEE.EMPNC AND

BY EMPPROJACT.PROJNG,

/free
BEGIN

case v_workdept when 'E01'

—- comments

then

else

end case:

end:
/end-free
C/EXEC SQL

11 C+ DECLERE C2 CURSCR FCR

C+ SELECT EMPPROJACT.PROJNO,
c+ SUM ( (DAYS (EMENDATE)
c+ DE
c+
C+  WHERE
C+
c+ PRENDATE > :RDATE
C+ GROUP
C+  CRDER BY 1

C/END-EXEC
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G 888, dspf

@ p.icff

€ DrLdspf
€ DsPR2.depf

Gy De4140PF pf
% Dee746Fpf|  Save.

QAPPDIAG. e Dew
QALOCPT.*flef  GoTo
QuLsRC. ik
5 Refres
QODSSRC. Hie.p - REFEN
G ana.dspf

] Rename.
<

G CnFLapf | b Meve
€5 CUSTOMER £ 9§ Delete.

Cashe Fie Descrptins.
€5 De0871PF.pf F End String...

Change.

[ Fields

RSE enhancements

= Table View now can also display the contents of data physical file members.

PROJNEME

@: 1537810.dsp Restore.
G5 SI781E.dsp User Actions » pm Detais
e
' Losrca e MULTREYSTMULTIEY
O3 MuTKEYS pfl Properties() SR
Remote System Deizl\s‘ Tad(sl iSeries Table View ‘ iSeries Commands Log (a iSeries Data Table View 7 iSeries. [ndeﬂtl iSeries Error Llst‘ iSeries Field Table View ‘
torasbocHAJI/MULTKEYS (MULTKEYS) RN
0 paRTNO [ ¥ PARTSHP [ 7 BRANCH [TIMET Qv | DESTINATH | country |
00002 1355-09-02 0322 13.15.30 2,012.50 | CHICAGO AIRFORT Ush
00003 1993-09-13 20333 13.15.30 33,333.328  LAS VEGAS AIRPORT UsA
00005 1995-09-09 12345 1L12.16 1,234.77  BUTTONVILLE AIRPORT CANADA
00010 1999-09-10 10010 10.30.15 4,001.23 | VANCOUVER AIRPORT CANADA
00011 2000-01-11 12345 111111 110.00  FUN WORLD ARGENTINA
00012 2000-01-12 12345 1212.12 12.12 | DUMMY WORLD DUMMY
00015 2000-01-15 12345 15.15.15 150.00 | PARTY ROOM CuBA
00021 200001-25 12345 10,22.35 543.00 | TORONTO AIRPORT CAMADA
00022 2000-01-22 12345 22.12.12 22.20  DUMMY AIRPORT FANTASY ISLAND
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RSE enhancements
= For ILE RPG and CL source members, a pop-up source menu action “Show
Block Nesting' has been added. This is used to determine a control block from
the current cursor location and any control blocks contained within. Actions have
also been added to jump to the beginning and end of the control block.
042100 — c
042200 * CL
042300 ot 2fldsp = *off
042400 ot afletl
042500 * Write MRX S5FL r
042600 c rrn = 1
042700 c cur_top = current
042800 |— c rrn <= MAX_SFL and current <= num
042900 c line = msgarr (current)
043000 c current = current + 1
043100 c sfl
043200 c rrn = rron + 1
043300 |~ ot
043400 |— fod num <= MAX SFL
043500 fod moremsg = *blanks
043600 c current <= num
043700 c moremsg = 'More ...'
043800 Cc
043900 o4 moremsg = 'Bottom'
044000 |l c
044100 — c
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— Lpex editor
— Design area
— Properties view
— Outline view
= Technical Preview for V7.0
— WDSC Advanced Edition Only

— English only

Screen Designer (AE only)

RPG and COBOL — where next?

Application Diagram (AE only)

= Screen designing joins the rest of the WDSC Eclipse based tooling
= Launchable from Remote Systems Explorer
= Fully integrated with the Remote Systems LPEX Editor

— Changes can be made in either the design area, or the LPEX editor

— Changes and selections are automatically coordinated and reflected in all views

© 2007 IBM Corporation

= Remote System Explorer - ORDENTR - Eclipse SDK LJokd
File Edit MNavigate Search Project Diagram Run  Window Help
C B % (@m &
e B B A = Bi- 03 e
F-0-Q-iF i1 w o
"2 oRDENTR 13 = B|Eow.. 2\ 0O
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B e .
&, zZoom
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Application
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IBM Application Diagram Component (AE only)

= Application Diagram
— Graphical representation of the structure of an application
— Call Graph Diagram shows
— Source call graph showing RPG and COBOL subroutine and procedure calls
— Program Structure Diagram shows
— ILE binding relationships between programs and service programs
— Modules bound into programs and service programs

= Features
— Outline view shows high level overview and helps navigate diagram
— Double click on nodes to launch Remote Systems LPEX editor
— Properties view shows additional details for selected node in diagram
— Exported procedures for module or service program
— Starting and ending line numbers for subroutines and procedures
— Save, print, export to text or image file
— Attached notes to document the diagram
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iISeries Projects

= Source Change Management with iSeries Projects
— Can use any “stream file” based repository that supports Eclipse
— Rational ClearCase, Subversion, CVS, ...

— Store i5/0S source members in same SCM repository as Java, Web,
.NET source

= 7.0 includes features for improved integration between iSeries Projects
and Rational ClearCase

— Automatic removal of date field and sequence number
— Save file support (AE only)
— Support for workbench decorators
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