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Development Paradigms of Today

= Graphical User Experiences
— Grown from GUIs to Experiences
— Mobile device enablement is key

= Agile Development
— Work in highly collaborative groups
— Time line is strict
— Small adaptive modules

= Framework Development
— Component based
— Model — View — Controller
— Services Orientation
— Componentized code
— Business based
— Distributed function
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Mixed Environments & Re-facing
:
G =5
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Modernization

User Experience

Modern Database
Design

Flexible Code
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Industry Trends — Connectivity Anywhere

/’A'{ Application
Service

Services Oriented

= Application Modular
e Service Reusable
Applica 2 Loosely Coupled
service . £ Standards based

Application
Service

Service
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Industry Trends - Mobile Anyone ?
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Application Development Strategy for IBM i

Compilers &
Languages

dé&ddd
1l Common development and management

tools across operating systems and
=
- "u languages

Embrace Open
Source Solutions

Integrate web and development
technologies into IBM i

Include vendor tools as
necessary

©2014 IBM Corporation
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IBM i 7.1 Technology Refresh 5 - Highlights

= Self-managing value proposition of DB2 for IBM i
extended with improvements for better performance ang
usability.

= Extract maximum value from POWER?7 with DB2
Symmetric Multiprocessing

" IBM SmartCIoud Entry avallable for IBM i

= Manage IBM i with significant performance and usability

=] updates of the Web based IBM Navigator for i

“|= XML Service provides a language independent method to
access native IBM i objects either local or remote

= New Enterprise Functions in BRMS to manage and
automate networked BRMS installations

= Access IBM i native data in Java based mobile applications by
leveraging the new small format JTOpen Lite

= Latest Releases of Selected IBM Software Group Offerings
available on IBM i

= New I/O Device support including USB-attached tape drives

©2014 IBM Corporation
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IBM i 7.1 Technology Refresh 6 - Highlights

= Enhancing the value proposition of DB2 for i by extending SQL capabilities, improving
performance and enhancing data center manageability N
= Support for latest POWER7+ Express Servers - ) & | —
= Use of USB Flash Drives now supported by IBM i '
= New Mobile Solutions
Zend Server for i Version 6 provides mobile application development and runtime
IBM Mobile Database solution uses DB2 for i as data source
Statement of Direction for IBM Lotus Notes Traveler and IBM Connections
availability
= IBM i Secure Sockets Layer (System SSL) supports TLSv1.1 and TLSv1.2 and Online
Certificate Status Protocol (OCSP)
= PowerHA SystemMirror for i adds support for additional storage devices, including
IBM SAN Volume Controller (SVC) and IBM Storwize V7000, V3700 and V3500
= |BM Systems Director error detection and reporting

©2014 IBM Corporation
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IBM i 7.1 Technology Refresh 7 - Highlights

= Self-managing value proposition of DB2 for IBM i extended
with improvements for better performance and usability.
Very Large Database - DB2 for i gets bigger and better
Advanced Security controls using DB2 for i
DB2 for i as a solution platform

= RPG IV includes more free format options for developers,
allowing them to embrace RPG IV as valuable business language

Provides attractive option for companies looking for new
programmers

= Java 1.7.1 now available

uses the latest Java 7 class libraries and runs in
the new faster runtime engine

= Application Runtime Expert enhancements
now includes ability to schedule an automated
verification on 1 or more systems

= Support has been extended to include new and
enhanced I/O hardware options 02014 B Corpraton
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Modernizing an Application; Things to consider

- What are the Business Objectives for this application?
- Does the current application reflect the business objectives?
- Yes? No?
- If yes, how much?
- Is the application able to be updated?
- Who is the target audience
- Longevity of the solution
- Are there additional requirements from the users of the application?
- What is the state of the database?
- Need additional connection points?
- What is your budget?
- What is your development skill set?
- What are the Ul requirements?
- Sub-sec response time?
- Type ahead ? Data entry ?
- Mobile ? Web?
- Internal users? External users?

©2014 IBM Corporation
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IT must optimize for a diverse set of workloads

Event

APIs Processing

£
M
Cloud /
Services *

Rules

Device ) ( Web
Interaction Application
Analytics Batch

Process
Automation
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Modernization of Applications and Data

*  Modern compilers & Languages
* Modularize code using ILE

*  Open connectivity
* Modern Ul
* Right tools for the job

Modern DB, SQL

©2014 IBM Corporation
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RPG IV - A Modern Business Language

Primary goals for RPG IV

Interoperability

+ Java

XML

+ SQL
Readability

* Free form

+ Blank lines

+ Comments
Functionality

» Procedures

* Data areas

» Data structures

» More data types

» Extended file support
Modern tooling

* RDi

read file;
dow not %eof (file);
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 :
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;

// Get next record
// Keep looping with record

name) ;
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A Brief History of Computer Time

= In the beginning there was the punch card

= In those days computer time was expensive and people time was cheap and so
column sensitive computer languages ruled the day. 80 columns was enough for
everybody.

= With time we developed 80 column terminals and life was much better.

51 Session A - [24 % 80] Em=
Start Source Fntry ltility (5

= Session A - [24 x 80]
. : b 16 ADTDEMO/ QRPGLE:
En ORDENT:

F11=Toggle

T
4! 1902 - Session successfully started

| 2" 1302 - Session successfully staried ation

IBM Power Systems

Personal Computer SR .

..... CLONO1Factor: (E) ) en++D+HILOEg. . . .
n G t | f d th 010800 C* Housekeeping, clear display fields and reset indicators.
reat leap forward wi i R
. 011000 — c RSNTAG BEGSR Now - 1
color, windows and oruoof <
H 011300 c MOVE Syntax Cheek Line
mice. ||
= RPG was easier to I~ S
understand and edit, oramal| < ;
H H H 012300 C LEAVESR|
but it remain locked in e . .
columns. o1zac0 €7 access resson coue nast R
1200 < T Yow "' showBockesting  Ctr4shift+o
012900 c RSCDE CHAIN Add Breakpoint Select Block Ctrl+m
o it < iR Jump To BlockEnd  CtrkeShiFt+M
= Nesting was still 013200 c Leavesn et FomatLne
0132005 < D Hex edit line.
H Y 013400 C* end of error loop =
difficult to see i -
013600 cr =
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Another big step forward for RPG - a totally free-form program

ctl-opt bnddir('ACCRCV');

dc1-f custfile usage(*update);
dcT-ds custDs Tikerec(custRec);
dc1-f report printer;

read custfile custDs;
dow not %eof;
if dueDate > %date(); // overdue?
sendoverdueNotice();
write reportFmt;

exec sql insert :name, :duedate into

myTib/myfile;
endif;
read custfile custDs;
enddo;
*inlr = '1";

dcl-proc sendoverdueNotice;
sendInvoice (custDs : %date());
end-proc;

RPG programmers will
find this new syntax
easy to learn

Non-RPG programmers will
find this new syntax
much easier to learn
than fixed form

©2014 IBM Corporation
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How far RPG has come

Let's take a look at
the last 25 years
of RPG syntax

©2014 IBM Corporation
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RPG Il (OPM RPG) System-38 — V2R3

FCUSTFILEIF E
FREPORT O E
ICUSTDS
/COPY GETCURDAT
/COPY INVOICE

*INLR
DUEDAT

[aNaNaNaNs!

C/EXEC SQL INSERT :
C+
C/END-EXEC

SNOVDU

NnonNnonnNnonnN

DISK
PRINTER

E DSCUSTFILE

READ CUSTFILE

DOWNE*ON

IFGT CURDAT

EXSR SNOVDU

WRITEREPORTFM
NAME, :DUEDATE INTO

MYLIB/MYFILE

ENDIF
READ CUSTFILE
ENDDO

BEGSR
CALL

PARM

PARM ISOVDU
ENDSR

' SNDINVCE'
CUSTDS
OVERDU 10

Limit of 6 character
"Send overdue

names.

notice" = SNOVDU

All code is upper
case

LR

©2014 IBM Corporation
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V3R1
H bnddir('Accrcv') d
Fcustfile uf e
Freport o e
D custDs e ds
D today s
/copy invoices
C
C
C
C
C
C
C
C/exec sql insert :n
C+ mylib
C/end-exec
C
C
C
sndovrNtc

[aNaNeNaNg!

ftactgrp(*no)
disk
printer

extname(custfile)

d datfmt(*iso)
time today
read custfile
dow not %eof Mixed case
if dueDate > today
,‘f;fj; zszig:;:tc Up to 10 characters
write reportFmt for names. "Send
ame, :duedate into overdue notice" =
/myfile SendOvrNtc
endif Date/time support
enddo
eval *inlr = '1'
begsr
call ' SNDINVCE'
parm custDs
parm IS_OVERDUE overdue 10
endsr
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V3R2 - V4R4

H bnddir('ACCRCV') dftactgrp(*no)
Fcustfile uf e disk
Freport o e printer

D custDs e ds

D today s d

D sendOoverdueNotice...

D pr

C time

C read custfile
C dow not %eof
C if dueDate > today
C callp

C write reportFmt
C/exec sql insert :name, :duedate into
C+ mylib/myfile

C/end-exec

C endif

C read custfile
C enddo

C eval *inlr = '1'

P sendOverdueNotice...
b

o

extname(custfile)
datfmt(*iso)

today

sendoverdueNotice (custDs)

Subprocedures

Long names. "Send
overdue notice" =
SendOverdueNotice

©2014 IBM Corporation
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V5R1 - V5R2

H bnddir('Accrcv') dftactgrp(*no)
Fcustfile uf e disk
Freport o e printer
D custDs ds

D sendOverdueNotice...
D pr
/free
read custfile custDs;
dow not %eof;
if dueDate > %date(); // overdue?
sendoverdueNotice ();
write reportFmt;
/end-free
C/exec sql insert :name, :duedate into
C+ mylib/myfile
C/end-exec
/free
endif;
read custfile custDs;
enddo;
*nlr = '1";
/end-free

extname(custfile)

Free form calculations
Indentation!

Many new built-in
functions

©2014 IBM Corporation




IBM Power Systems

V5R3 - 7.1

H bnddir('ACCRCV') dftactgrp(*no)

Fcustfile uf e disk
Freport o e printer
D custDs e ds

D sendoverdueNotice. ..

D pr

/free

read custfile custDs;
dow not %eof;
if dueDate > %date(); // overdue?
sendoverdueNotice ;
write reportFmt;
exec sql insert :name, :duedate into

mylib/myfile;
endif;
read custfile custDs;
enddo;
*inlr = '1";
/end-free

P sendoverdueNotice...
P b
/copy invoices

extname(custfile)

Free-form SQL

©2014 IBM Corporation
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[y

7.1 TR7, and RDi 9.0.1

ctl-opt bnddir('ACCRCV');

dc1-f custfile usage(*update);
dcT-ds custDs Tikerec(custRec);
dc1-f report printer;

read custfile custDs;
dow not %eof;
if dueDate > %date(); // overdue?
sendoverdueNotice ();
write reportFmt;
exec sql insert :name, :duedate into

mylib/myfile;
endif;
read custfile custDs;
enddo;
inlr = '1";

dcl-proc sendoverdueNotice;
/copy invoices
sendInvoice (custDs
end-proc;

IS_OVERDUE);

No /FREE, /END-FREE
All free-form statements

Better colorization
options in the editor
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What is wrong with fixed-form code?

* Most programmers today have never seen fixed form code

» When they see RPG code like this, it looks like gibberish
H bnddir('ACCRCV') dftactgrp(*no)
Fcustfile uf e disk
Freport o e printer

= Requires a Legacy Trained RPG Programmer

= Give the impression that IBM i is OLD

© 2014 I1BM Corporation

What will an all-free RPG mean for IBM i ?
Non-RPG programmers will be able to learn RPG much more easily

» Fewer "secret codes" to remember ("E in column 19 means
externally-described")

* Better token-colorization in the RDI editor, allowing programmers
to have the same look-and-feel for RPG code as for other
languages like Java or PHP

* New programmers will only have to learn how to use RPG,
without having to struggle with how it is coded

* Modern Tools + Modern Language Syntax = Positive Future

©2014 IBM Corporation




How does this help the programmer?
* Indented code is more maintainable

* Removal of many frustrations:
» /[FREE and /END-FREE in every procedure

» Two lines for many definitions in fixed-form
D getNextCustomer...
D pr
After mmp dcT-pr getNextCustomer;

« Insufficient room in D-spec keywords for long strings

HSSFCellstyle C
'org.apache.poi.hssf.-
usermodel.HSSFCellstyle'

vRwRw)

dc1-c HSSFCellstyle
After mmp 'org.apache.poi.hssf.usermodel.HSSFCellstyle';

* Support for BOTH fixed and free format

© 2014 I1BM Corporation
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Summary

We several goals when designing the
new free-form syntax

 Easy for non-RPG programmers to learn

» Easy for existing RPG programmers to
learn

« RPG, a Modern Business Language

We hope we have accomplished those
goals!

©2014 IBM Corporation
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ARCAD-Converter : Application Modernization
Convert to Free Format RPG
Help the latest generation of developers to manage and maintain
your applications by converting to Free FormatmRPG

| = AnT ol e
[ 2 FRS00S.RPGLE 52 =
Lane 186

| pisso0

1R

b13401
013800
013300
p16100
014200
014300

014300
015000

015001
015200

013500
eri0sn 015300
015400
015500
015700
| o1ss00
015300

basenn
015700
013800
b2e000
D16100
016200

5 c %
pleson  c- - || bes0 1L = son;

+ Rational Developer for i plug-in ~ * On-demand or bulk conversion
» Support for the latest compiler specs (C, H, F, D and P)

29 ©2014 IBM Corporation
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@!!1ind

RPG Toolbox - Modernize your RPG programs

RPG Toolbox will greatly improve the productivity of developers who
write and maintain software on the IBM i (iSeries). The Toolbox allows
vou to modernize your RPG programs, write applications faster and
maintain source code more effectively.

Now Available! Also convert H, F, D and P specifications to Totally
Free Form RPG.

©2014 IBM Corporation
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Tooling

©2014 IBM Corporation
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Productivity & Innovation — Why its Important

Productivity: The measure of output from a process, such as output per labor-hour.

Higher Cost Application
Profit Effectiveness Modernization

Significant

Job Accelerate
Boost

Satisfaction Innovation

In developer
Productivity

4 p
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A brief history of development tools for IBMi ...

ADTS is supported,
but no longer being
updated or enhanced

as of IBMi 6.1 \
No charge REGD&I é/o?)ol
entitlement Eols
with active
S&S (SWMA)
RDi SOA lernization Tools &
HATS Toolkit Java tools
Roi || RBD
WDSC is no
longer lernization Tools &
supported.
No charge
RD Power entitiement
Power Tools with active
for IBM i S&S (SWMA)
RDp Java
V8 tools j

There is no entitlement from WDSC
to RDi, RDi SOA, RD Power or RAD.

©2014 IBM Corporation
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April 23 2013 Announcement

Rational Development Tools

New Names, New Packaging

« Rational Developer for Power
* RPG and COBOL for IBM i
» COBOL for AIX
* C/C++ for AIX
» C/C++ for Linux on Power
» C/C++ Development Studio for AIX
» COBOL Development Studio for AIX
» Power Tools for AIX
» Power Tools for IBM i
» Power Tools for Linux on Power
* Linux Desktop Support

|

= Rational Developer for i V9.0
RPG and COBOL Tools
RPG and COBOL + Modernization Tools, Javal
Edition
RPG and COBOL + Modernization Tools, EGL
Edition

v®

= Rational Developer for AIX and Linux V9.0
C/C++ Edition
AIX COBOL Edition

©2014 IBM Corporation
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Packaging: Rational Developer fori V9
RPG & COBOL Tools

= Rational Developer i provides ...
RDi

Edit, Compile, and Debug for

RPG, C/C++, COBOL, CL, DDM, SQL

AAS - 5733- RDW feature 0037
Passport DOC5FLL

©2014 IBM Corporation
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Packaging: Rational Developer fori V9
RPG & COBOL Tools + Modernization Tools + Java Tools

RD Java tools Modernization Tools

Hats Toolkit
Edit, Compile, and Debug for JSF, Servlets, web services, Macro Editors, rule editors, ...

RPG, C/C++, COBOL, CL, SQL portlets, full J2EE Web Services Wizards
’ ’ ? ? Development

AAS - 5733- RDW feature 0031

= Java Tools adds... Passport DOZN3LL

— Complete Eclipse-based IDE for Java/JEE, Web/Web 2.0, SOA (Web Services, SCA),
Portal & Portlet, and more

— Optimized for WebSphere runtimes
= Modernization Tools adds...

= Complete IDE for IBM i languages
» Web Services Wizards (for RPG/COBOL/HATS) to refactor/wrap IBM i business logic

» Also includes HATS Toolkit (but not HATS runtime licenses)

©2014 IBM Corporation
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Packaging: Rational Developer fori V9
RPG & COBOL Tools + Modernization Tools + EGL

AD EGL Modernization Tools

Hats Toolkit
Edit, Compile, and Debug for EGL, translators, migration Macro Editors, rule editors, ...

RPG, C/C++, COBOL, CL, SQL support, limited Java and Web Services Wizards
‘ ¢ ‘ ’ Web Development

AAS - 5733- RDW feature 0025
Passport DOZN5LL
= EGL Tools adds...

= Complete IDE for EGL development
= Modernization Tools adds...

= Complete IDE for IBM i languages
» Web Services Wizards (for RPG/COBOL/HATS) to refactor/wrap IBM i business logic

» Also includes HATS Toolkit (but not HATS runtime licenses)

©2014 IBM Corporation
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Rational Developer for i

» Modern, Eclipse-based, development tools for IBM i

» Visual editors, outline views, content assist, integrated language help

« Integrated file management, search, edit, compile/build, debug capabilities

» Analysis tools (application diagram, call hierarchies, type hierarchies)

» Easily debug batch, interactive, and Web applications with a common visual
debugger

» Visual DDS design tools: Screen and Report Designer
Supports RPG, COBOL, C, C++, SQL, DDM

o

Eron

©2014 IBM Corporation
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From this...

= Session A - [24 x 80]

=¥ Session 4 - [24 x 80]

| J? 1902 - Session successfully started

PDM & SEU — the editor...

|55 1902 - Session successfully started

©2014 IBM Corporati:
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Undo / Redo

& Remote System Explorer - RemoteSystemsTempFiles/TORJS224. TOROLAB. IBM.COM/OSYS. LIB/RDIDEMO.1.(B/ORPGLESRC. FILE/ORDENTR.RPGLE - IBM H

Source  Compilef@) Mavigake Search Projdct Run Window Help
cikz b TR E-® A0 QA G-
Crl+y
# “ORDENTR.RPGLE &3 =8
Line 678 Colun 22 Inserec 30 changes
.. D | I P U PO 7
065100 ENDSR ~
065200
¥ Delete Delete 085300 /¢ SUBROUTINE: UrtDtad
Select: All Chrl+A 065400 i
065500 /4 Urite an entry to the data gueue
Eind/Replace... Ctr+F 085600 12
Find Next Shift-+Fe 065700 i
Find Previous 065800 CSR  UrtDtaQ BEGSR
Find Other » 065900 S e
066000 I
066100 c MOVE CID Customer ID
#dd Bookmark,.. 066200 c MOVE $District DistrictID

= Unlimited undo / redo inside of LPEX editor
Undo changes right back to when member was originally opened
Even if editor was saved during the editing period
Edit > Undo | Redo or use more common keyboard shortcuts Ctrl + Z | Ctrl + Y
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Copy and Paste

c
c
c
c TR T
¢ it Check secin Block copy / paste
c Convert Selection To Free-Form
-
C* TWrite the SELECT format Save =ted,
c . culsx
o Copy Chrl4Insert
< pou paste by
c EXFNT
C * INKC IFEQ Select:
¢ cesvese IEEE I  Coo; scecin A4C
c ELSE Desslect gy} Overlay with selection Al+Z
[ EXSR M
K Eim iker view Yo GoBa00
cr show all W
Uppef
C* IF the general error im oo W Lowel
Cr program continues to lo oo | ey "
e - shift Syntax Check Selection
c ENDdo Add Breakpoint N
. . Convert Selection To Fres-Form
006000 Cr Write the SE[_ £ jom
006100 cr S
005100 % MAIN SUBROUTINE no6z200 c* Cut Crl+s
005200 - MLTH BEGSR 006300 c
5 o dou *INKC 006400 : o o
005400 c EVALL *TNG0 = apesnn il 3 TRIEC —
oo P f' f = TBELANK
005600 = SBLINK .
= refix commands for T o Stream based copy / paste (typical
. :
. copy / paste Lk of Workstation software)
006000 C* Write the SELECT format to display. If end of iq Uses Windows Clipboard, paste
no6100 o= ! . .
- o into another editor, email, or
O30 c Do not *IN60 >
006400 o EXFIT SELECT document editor.
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5% outline 3

Outline View and Content Assist T =

<] CSTMR : DISK {Externally Described)
=] DSTRCT : DISK (Externally Described)

/FREE <2 ITEM @ DISK (Externally Described)
<] ORDENTD : WORKSTN {Externally Described)
a =4 - PROMPT
& ohastatus #|[*oSUBARRI dex | numeric- el ] ORDSFL
B astr(painterimax length) numericfield) " ORDCTL
o esubare(arvay:start-index| umeric-field) S4SUBIAR (Sat/Get Portion of an rray] retums 3 section of the ALTORDER
I || smeckied array starting ot start-index. The rumber of elemants s
3 : returned s specified by the optional number-of-elements parameter.
eEEEETE || 1F not specified, the number-of-elements defauits to the remainder C f
& sUbstistring:start-ndex) of the array. ross rererence
B sesubst(string:start-index:length) @ Y .
o —— > information

/i ... promnt for an order o] *INg4
VHEN DspPnl = §Panel2:

Content assist helps jog

%SUBARR

your memory (opcodes,
BIFs, flelds) Jrrpp | Stortcindes | numeni

number-of-elements | numeric-Field

aray
ORDERS : DISK (Externally Described)

ORDLIN ; DISK {Extermally Described)
stack : DISK (Externaly Described)

- Data Structures

(@ Constarts

= Flelds

(3 Indicators

eld

a = ‘ssubarr(b:l:)

Jfree
Custkey : KLIST T
select DstrctKey : KLIST
L selsct EXEC 5 Ttemkey ; KLIST

QL
R T J| SELECT ${CURSOR}eolt, colz
]| SELECT _group - The select group conditionally processes e

[l SELECT_GTHER _group - The select group condtionally prd |~ Fpom babie] 3

@ SELECT_FROM_JOIN_WHERE - The 54 T I . o k

D SELECT_FROM_WHERE - The SQL SEL emp ates prOVIde a qulc Way
CESBNSURLRUE {0 insert common code patterns
1 (free form and SQL). Predefined

or define your own!

StockKey | KLIST

/

m

New Dynamic
- wrefresh!!

[T
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From this...

File
Librare

ORDEMTR

o 1302 - Session successfuly started

Compile Errors

o 1302 - Session successfly started
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...To This

Go To »
BRemate Systems £2 . Team open Wit )
£ & Browse With >
+ 8] ABC.*file.dspf
H ABC. o
5[ CSTHR il pf-d| L Ename...
= [3 DSTRCT.¥file.pf+ [ Copy
# 15 EVFEVENT.*Fle.l 2, pove.
1+ Move.
+ 5 HAMfile.pf-src
w0 T ITEM.flle.pf -dts| % Delete...
&5 X
+ B CRDENTD il d web Services
# [5 ORDERS.*file.pf{
CRE CRDLIN, *file.pf-g PV' Find String...
I [=) PRTORDERP *filg ('
- 5 QELSRE #ils,pfo| =1 Yerfy
+ QDDSSRC. *file.p| B4 verify (Prompt)...
%[5 QODSSREPFle,| ol b
+1 [5) QPNLSRC. *file.
Compile (Prompt ¥ v [nd CRTENDRFG. .
63 CPHLSRCP . *File. ple (Prompt) ot

User Actions

= [E GRPGLESRC *fid
0o CUSTOMER.Y|  add To iSeries Froject...

Compile errors automatically

[\ ), ok With Compile Commands... H
0B TR it offne i ¢ downloaded and shown in
rpg
- Debug(S Ent » .
Oy GETITEMFRC buglGer s Ertry) Error List
O IEMPROCS  Compare With »
C ORDCOMIT ¢
S.l ORDENTR.'p | 48 Remote System Details | &) Tasks | 8k Commands Log | =1 Properties |k 18Mi Service Entry Paints | ©=| Error List £3 =0
51 PRIORDERR. 1Pk o o TORDLAB.[M,COMIRTIDEMO/EVFEYENT{ORDENTR) T
€y SLTCUSTR.rpgle
€y SLTPARTR.rpgle i Message Severity | Line Location ~
O TEST.don E rusa308 Compilation stapped. Severity 30 errors Found in program, 50 0 RDIDEMOJQRPELESRC(ORDEMTR)
U TESTZrpgle [0 RIF7030 The name or indicator QRDERTD is nat defined. 30 &4 EDIDEMOIORPGLESRC(ORDENTR)
0 TEST3rpgls RAFT030 The nf
TEST4 rrrle va|
RKF7030 The nf
V[ RHF7O18 The of
< >

©2014 IBM Corpor




IBM Power Systems

From this...

ession & - [24 x 80]

m Informati

QOFUTILS
Q

F17=Top

MLl
5" (1302 - Session successfully started

Application Diagram ??7?

! [1902 - Session successfully started
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Application Diagram

=
ORDENTR:
{ : C ROLTINES
AddOrd : &)
3 rodes
14
{ 1
" Process ChyOrder
t =4 SLTPARTR:
ShPan
1) SLTRARTR
A
{ WnDraQ:
B e = cacom
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From this...

= Session A - [24 x 801

4" 1902 - Session successfully started

Integrated Debugger

4" 1902 - Session successfully started
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...To This
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%5 Debug 2 [N 2R & v 7 7 O 69 Variables | ® Breakpaints £ = O | [ manitors 32 £ Programs
& 512 Platform: 1M1 Connection: TORJ522A, TOROLAB, IBM.COM:3625 ~ B8 W | = e T RK %L O
&P .
ot Thread:1 (stopped) .2 twateh [PARTQT¥_O] ® CusTID = 0205
L L # ORDENTR RPGLE [ine: 575] ® cusTCITY = Merkham
_QRNP_PEP_ORDENTR : ORDENTR : ORDENTR PR bt v
L CLIC DL D @ SLTCUSTR.RPGLE [line: 447
) ] v
# CROENTR.RFGLE 50 O B2 outlne &3 o el
Line 103 Colum 1 Replace Browse =[5 clobal Definions
R R T T R P ) () Fles
00S600 4/ Until the user chooses to exit . ~ L@ Data Structures.
009700 /FREE &L
009800 DOU Exit = §True; -
009300 fd @
010000 //  Display the panel to user ... 82 Key Lists
010100 SELECT; =\ Main Procedure
010200 i/ prowpt for & customer G- G@ subroukings
» 010300 JHEN DspPnl §Panell;
010400 M
010500 1 prowpt for sn order
010600 N {Panel;
010700 [DSPPM e
010800 ;
010900
011000
011100
011200 TSR EndPam;
011300 3
011400 /END-FREE v
<No Current Work> - 0
s BARBO
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Rational Developer for i — Free Form Ready

*RDi 9.0.1
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Calc Specs get out of jail

C dou wasFound
C* Look up the custId in the file
C ‘custKey' LOOKUP custArray 01
C EVAL custAddress = %SUBST(fullAddress :1 :50);
C custAddress  MOVEA fullAddress
C custIld CHATN custFile
C ENDDO
/free

dou wasFound;

= Bracketed by /free and
/end-free directives

//Look up the custId in the file
custName = %LOOKUP('custKey' :

custArray: 1: %SIZE(custArray));

custAddress = %SUBST(fullAddress :1 :50);

= Calcs begin with opcode Jend-free
. . C custAddress MOVEA
and end with semicolon Jfree
CHAIN custKey
= In 9.0.1 we no longer need /free , ENoDO;

directives
= The styling of the text is now

fullAddress

custFile;

dou wasFound;
//Look up the custId in the file

thame = %LOOKUP('custKey' : custA
token-based rather than custiione Couitrert = custarray
| : %SIZE(custArray));
Opera'nd .based'. custAddress = %SUBST(fullAddress :1 :58);
= nghllghtlng of IIteI’aIS, BlFS’ C custAddress  MOVEA fullAddress
CHAIN  custId custFile;
control op-codes enddo;

©2014 IBM Corporation
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Today H, F, D and P specs are free too!

Gompiler Opffons

..... Tkeyvword .
IHUPTION(*SRCSTMT 2 *NODEBUGIO) ALWNULL(*USRCTL)
..... FFilename++IJEASFRlen+LKlen+AIDevice+. Keywords++
000101 Fkeyfilea IF E DISK
DMAX_ELEMS C 1060
DfullName S 58A  VARYING
D INZ('Unknown name")
Dds1 DS QUALTFIED
D num 10T @
D name 10aC
DQp@1RenamuUnlink PR 10T @
D oldName *  VALUE OPTIONS(*STRING)
D newhlame *  VALUE OPTIONS(*STRING)
PgetCurrentUserlame. ..
P B EXPORT
D PI 16A
P getCurrentUserName. ..
P E

ctl-opt option(*SRCSTMT: *NODEBUGIO)

alwnull (*USRCTL);

dcl-f keyfilea;

Dcl-C MAX_ELEMS 1000;
Dcl-S fullName VARCHAR(5@) INZ('Unknown name®);
Dcl-DS dsl QUALIFIED;
num INT(10@);
name UCS2(100);
End-DS;
Dcl-PR Qp@lRenamUnlink INT(10);
oldName POINTER VALUE OPTIONS(*STRING);
newName POINTER VALUE OPTIONS(*STRING);
End-PR;

Dcl-Proc getCurrentUserName EXPORT;
Dcl-Pi *N CHAR(18) End-Pi;
End-Proc;
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RDi 9.0.1 - Free Format RPG Tooling Support

H (custArray));
L] Outllne VIeW (fullAddress =150 4 custArray DIM(maxCustomers) QUALIFIED;
) ) id int(L0x
" HOVer/HyperIl tFile; name  LIKE(CustomerName); ;
dcl-subf select bindec(2);
= Syntax Checker end-d;
= Program Verifier
= Language-sensitive
help
Ll Enter key behavior
= Format Line/Prompt
View
. Show Nesting
. dcl-s name
" ShOW Flemr “ bindec(digits(: decimal-positions}) ~ “ f CHAR (length)
H del-s Custol= qporiength
" Content ASSISt dcl-c  maxt W; illength) The CHAR keyword indicates that the item is a fixed-length charac
del-ds cust™ ate(format{separator}) A
=l _tpe
id wt float(bytes)
name wt graph(length)
dcl-sub 5 ind L
end-ds; 2 int(digits)
dcl-pr cust{_ N
custId | ™ object({(*java:class-name)})
custNam| = packed(digits{: decimal-positions})
end-pr; = pointer({(*proc)}) -
©3014EM Corporation
IBM Power Systems
Syntax Coloring
1 # “TESTRPGLE zzl =98
Declaratives A
+ 2:2 T e ]

Keywords
Literals
Comments
Named Values

Control Flow

DD

7/ Files and definitions
del-f custFile;
dele us'rmsnu
m ustomers ST
dekadesels tArray dim(maxCustomers@aualified;
id int(10);

name like(customerfiame);
dcl-subf select bindec(2);
~ds;

-pr custLookuf

custId INT (1070

custhame LIKE(CustomerName) ;
o

ate
Pl interfa
custId INT(18) CONST;
custName LIKE(CustomerName);

end-pi;
gsFound TND;
P80k up the custId in the file
custName = %L00KUP(custId : custArray : 1 : %ST7E(custArray));

chain custTd custFile;

4ddress = %sUBST(fulladdress :1 :50);
@ eeCustLookup;

©2013 IBM Gorporation
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This is NOT a Good Modernization Solution.....

©2014 IBM Corporation
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The Newest Mobility Solutions from Sampling of Vendors

= Lansa

= looksoftware

= Profound Logic
= Rocket Software
= Zend Server for i
= Many Others

©2014 IBM Corporation
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Why Consider one of these Products ?

- Use existing RPG/COBOL and DDS skills
- Intuitive development environment
- Leverage your existing IBM i applications
- Transform in days not years
- No need to learn new languages
- Incorporate features of the mobile device into your
backend app
- Camera, GPS location, Maps, etc

- Write once, deploy to many devices

- Put the need to chase the moving devices on someone
else
- Cost effective

- Compare cost of re-writing vs transforming

©2014 IBM Corporation
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How these Solutions Work New Graphical Interface

Rich GUI Development Environment

Run Time Engine
Interfaces between
Mobile / Web Interfaces

N\

Backend RPG / COBOL
Mostly unchanged

©2014 IBM Corporation
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Other Technologies of Interest

Integrated Web Services - http://www-03.ibm.com/systems/i/software/iws/

Integrated Application Server - http://www-03.ibm.com/systems/i/software/ias/

Rational Open Access: RPG Edition - http:/www-01.ibm.com/software/rational/products/openaccess/

PHP — Zend Server for IBM i - http://www-03.ibm.com/systems/power/software/i/php/index.html

Ruby — Ruby on Rails for IBM i http://powerruby.com
Data connectivity — XML Service http://www.youngiprofessionals.com/wiki/ XMLSERVICE
Data connectivity — Java Toolbox http:/www-03.ibm.com/systems/power/software/i/toolbox/index.html

Database Modernization - http:/www-03.ibm.com/systems/power/software/i/support/workshops/index.html

Access Client Solutions - http://www-03.ibm.com/systems/power/software/i/access/solutions.html

Application Runtime Expert - http://www-03.ibm.com/systems/power/software/i/are/index.html

©2014 IBM Corporation
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The Application Modernization Redbook

An innovative approach, combining general best practices of modernization
along with the solutions, tools, and ISVs that can help make it happen

Redbook Content Solution Guides
Many ISV, Partners, and Solution
providers have written a technical
solution guide describing how

3 they can help accomplish
» Database .

nme application modernization
« Modern RPG ﬂ«fw PP

» Web Services

» Communication between applications
« Graphical User Interfaces

» Development tools

« Development best practices

« Flexible applications

« Business case for modernization

* Many other possible topics

17 Chapters describing all aspects of
Application Modernization
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Summary — The only bad
approach to modernization
is to do nothing...

©2014 IBM Corporation
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IBM i 7.1 — Where to Find More Details

= DeveloperWorks

— Main page: http://www.ibm.com/developerworks/ibmi

—  Landing page for Refresh Updates: http:/www.ibm.com/developerworks/ibmi/techupdates
= Blogs

—  Steve Will:  http://ibmsystemsmag.blogs.com/you_and_i/

— Dawn May: http://ibmsystemsmag.blogs.com/i_can/

—  Mike Cain:  http:/db2fori.blogspot.ca/

— Tim Rowe: http:/www.iprodeveloper.com/blog/modern-i-zation-25/ibm-I

—  Alison Buitterill: http://ibmsystemsmag.blogs.com/isight/

i Can

developerWorks. Tecmic orics  Evtonionavware

Com—

Techncal lors
11/00/2000 24

-

Oslogger ‘Community & forums. =

= | . e >
F = =

rosureacomers TN

05 Fob 201

1BIA articles, tutorials, and technical resources for IBM | users

= Gat Rmady for Seme iSigh: | Man
04709/ 2013
IBM i 25: Venus and Mars Collide
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http://www.ibm.com/developerworks/ibmi/
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Special notices

This document was developed for IBM offerings in the United States as of the date of publication. IBM may not make these offerings available in
other countries, and the information is subject to change without notice. Consult your local IBM business contact for information on the IBM
offerings available in your area.

Information in this document concerning non-IBM products was obtained from the suppliers of these products or other public sources. Questions
on the capabilities of non-IBM products should be addressed to the suppliers of those products.

IBM may have patents or pending patent applications covering subject matter in this document. The furnishing of this document does not give
you any license to these patents. Send license inquires, in writing, to IBM Director of Licensing, IBM Corporation, New Castle Drive, Armonk, NY
10504-1785 USA.

All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives
only.

The information contained in this document has not been submitted to any formal IBM test and is provided "AS IS" with no warranties or
guarantees either expressed or implied.

All examples cited or described in this document are presented as illustrations of the manner in which some IBM products can be used and the
results that may be achieved. Actual environmental costs and performance characteristics will vary depending on individual client configurations
and conditions.

IBM Global Financing offerings are provided through IBM Credit Corporation in the United States and other IBM subsidiaries and divisions
worldwide to qualified commercial and government clients. Rates are based on a client's credit rating, financing terms, offering type, equipment
type and options, and may vary by country. Other restrictions may apply. Rates and offerings are subject to change, extension or withdrawal
without notice.

IBM is not responsible for printing errors in this document that result in pricing or information inaccuracies.

Al prices shown are IBM's United States suggested list prices and are subject to change without notice; reseller prices may vary.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

Any performance data contained in this document was determined in a controlled environment. Actual results may vary significantly and are
dependent on many factors including system hardware configuration and software design and configuration. Some measurements quoted in this
document may have been made on development-level systems. There is no guarantee these measurements will be the same on generally-
available systems. Some measurements quoted in this document may have been estimated through extrapolation. Users of this document
should verify the applicable data for their specific environment.

Revised September 26, 2006
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Special notices (cont.)

IBM, the IBM logo, ibm.com AIX, AIX (logo), AIX 5L, AIX 6 (logo), AS/400, BladeCenter, Blue Gene, ClusterProven, DB2, ESCON, i5/0S, i5/0S (logo), IBM Business
Partner (logo), IntelliStation, LoadLeveler, Lotus, Lotus Notes, Notes, Operating System/400, OS/400, PartnerLink, PartnerWorld, PowerPC, pSeries, Rational, RISC
System/6000, RS/6000, THINK, Tivoli, Tivoli (logo), Tivoli Management Environment, WebSphere, xSeries, 2/OS, zSeries, Active Memory, Balanced Warehouse,
CacheFlow, Cool Blue, IBM Systems Director VMControl, pureScale, TurboCore, Chiphopper, Cloudscape, DB2 Universal Database, DS4000, DS6000, DS8000,
EnergyScale, Enterprise Workload Manager, General Parallel File System, , GPFS, HACMP, HACMP/6000, HASM, IBM Systems Director Active Energy Manager,
iSeries, Micro-Partitioning, POWER, PowerExecutive, PowerVM, PowerVM (logo), PowerHA, Power Architecture, Power Everywhere, Power Family, POWER Hypervisor,
Power Systems, Power Systems (logo), Power Systems Software, Power Systems Software (logo), POWER2, POWER3, POWER4, POWER4+, POWERS5, POWERS5+,
POWER6, POWER6+, POWER?7, System i, System p, System p5, System Storage, System z, TME 10, Workload Partitions Manager and X-Architecture are trademarks
or registered trademarks of International Business Machines Corporation in the United States, other countries, or both. If these and other IBM trademarked terms are
marked on their first occurrence in this information with a trademark symbol (® or ™), these symbols indicate U.S. registered or common law trademarks owned by IBM at
the time this information was published. Such trademarks may also be registered or common law trademarks in other countries.

A full list of U.S. trademarks owned by IBM may be found at: http:/www.ibm.com/legal/copytrade.shtml.

Adobe, the Adobe logo, PostScript, and the PostScript logo are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States, and/or
other countries.

AltiVec is a trademark of Freescale Semiconductor, Inc.

AMD Opteron is a trademark of Advanced Micro Devices, Inc.

InfiniBand, InfiniBand Trade Association and the InfiniBand design marks are trademarks and/or service marks of the InfiniBand Trade Association.

Intel, Intel logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or registered
trademarks of Intel Corporation or its subsidiaries in the United States and other countries.

IT Infrastructure Library is a registered trademark of the Central Computer and Telecommunications Agency which is now part of the Office of Government Commerce.
Java and all Java-based trademarks and logos are trademarks or registered trademarks of Oracle and/or its affiliates.

Linear Tape-Open, LTO, the LTO Logo, Ultrium, and the Ultrium logo are trademarks of HP, IBM Corp. and Quantum in the U.S. and other countries.

Linux is a registered trademark of Linus Torvalds in the United States, other countries or both.

Microsoft, Windows and the Windows logo are registered trademarks of Microsoft Corporation in the United States, other countries or both.

NetBench is a registered trademark of Ziff Davis Media in the United States, other countries or both.

SPECint, SPECfp, SPECjbb, SPECweb, SPECjAppServer, SPEC OMP, SPECviewperf, SPECapc, SPEChpc, SPECjvm, SPECmail, SPECimap and SPECsfs are
trademarks of the Standard Performance Evaluation Corp (SPEC).

The Power Architecture and Power.org wordmarks and the Power and Power.org logos and related marks are trademarks and service marks licensed by Power.org.
TPC-C and TPC-H are of the Tr: ion Perf Processing Council (TPPC).

UNIX is a registered trademark of The Open Group in the United States, other countries or both.

Other company, product and service names may be trademarks or service marks of others.
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