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Agenda

* Remote System Explorer (RSE)
* Getting started

» Accessing libraries, objects, and
members

* Remote Systems LPEX Editor

» Other cool (and useful) features
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What is the RSE?

= Application Development Tools for RPG and COBOL
developers

- Tightly integrated set of tools

- Modern, graphical, workstation based tools
- PDM / SEU like features to make transition easier

= Remote access to i development resources

- Libraries, objects and members
e CL commands
- Jobs

= Integrated file system

* Replacement for SEU/PDM and CODE/400
= But so much more than just a replacement

« A “perspective” inside of RDi or RDi SOA
Tie Mo Posrte Edvarow
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Why the RSE?

= Integrated set of tools for developing i applications
= Tools based on Eclipse open source IDE
= RPG, COBOL, DDS, CL

= Integrated with change management systems
= Open source tools

= Vendor tools
= Improve productivity for native development

= Closely integrated edit, compile, run / debug experience
= Tools to help better understand large applications

= Setup and customize development environment based on
projects and individual preferences

= Skills transfer from RSE to other technologies

= Learn the Workbench tools with RPG / COBOL development

= Then branch into Web, XML and Web Services development
using the same tools platform

© 2008 IBM Corporation




Remote Systems Explorer Perspective

o a Bk K-S ] AW 8
B |[ 4 Remote ystems v x |[ £ welcome X | /PRROLG oulne gH x
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= erver
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) %ty IFS Files v
3 3 Hame [ Type | ttribute | Text | status ~
ot Systoms [ Teem =T #PGM CUE calls Payralld, parm num K
¥ CIRL *PGM CUE calls Payrallg, parm num oK
5 Properties 5 2 v x MYCOMPILE  *PGM CLLE ok
e [ value || Bramoun  wpau GUE  noerrors o 2
attribute SRC >
Mame PAYROLLG = =
e Command [pormal = |
Source RSELABO1/QRPELESRC Messages | = | SR ‘
Status oK
5 ||Remate System Detais | Tasls |iSeries Table Yiew |iSeries Commands Log
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Agenda

* Remote System Explorer (RSE)
*- Getting started

» Accessing libraries, objects, and
members

* Remote Systems LPEX Editor

» Other cool (and useful) features
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Welcome Page

Explores - 1505 RSE Getting Slated - 18M Ratwona Developer for System i

v ©)

What's New
Find out what is new
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Getting Started

= Create a connection to your iSeries

= Setup library list (if necessary)

= Drill down to source member

= Edit source member using Remote Systems LPEX Editor

= Save changes and Compile

ﬁ&wpmm 8
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Create a Connection to i

=Iolx|
AR o x| 8 nance_ty
[T, Ty Moot /05 System Connection Al =g o0
& 7 Define connection Information =4'.|'= 3
=4 New Connedion
i "Vf'"'"d““""' Parent profile:  [farr =]
%A Unux..,
@ [ Power Linu...
. Unix... Connection name: | 1EMI
-0 AIX... : -
+ B Local... rm J
Ej 15/05... [
al
f Local Files F Perify host name
H Didupc
Expand to
create a new &
“connection” | wet> [[ Fmsh | canca |
#- 0 IF5 Files (Quebta L]
| I3 Qshells | | |
= Properties & . Remote Suah&unu_'df:l : oL | - ! o
| value il 4 Rermate System Details 8 Tasks iSeries Table View Commands Log =0
Connection statu No subsystems connected |ds: <
Default User I {Inherlted)
. lIJcsuiuLicn | _’Iﬂ
I:E Connedtion: torashee - Host name: TORASBCC
7‘;‘ Ml.r Pawﬂ EQIMIW 9
— 2008 1 copratn
- Expand the new connection shows
“subsystems” 45 Remote Systems X
i & New Connection
= Represent different resources you can % Local
=8 torasbee
access on the server B B otets e
: . -4 Work wi jes.
- Expanding a subsystem shows predefined R e e &P ’
filters 3 Work with members... | £ Openn New Wincow
b= Library list n,é:‘ Refresh
= Subsets of resources el —————————————
| BBl 0SYS2 T prodsys m
. Bl QHLPSYS b prod-£ Ch: Cumrent Library...
= Create your own (more on this later) | E‘Qummmm»w:’n‘z: =
i ‘B DESIGNER "fib.prod
-

Objects > Library List
= Shows library list for connection

= Right click on Library List filter to add
additional libraries

= Right click on libraries in the list to:
< Remove from LIBL
= Move [ up | down | within ] LIBL

G A WFLABXX T testu [ Goy
B QTEP T testosr | 2, fcy-
User lbraries

Add library to lirary list
Change currert librery | ) Show in Table
Remove liorary from lira % Find String
B Create library
&y Creste sourcs fils

Properties

=i EW37TEST ibw37 | Rename..

# Delete..
ew et
=B Commands <t Move Up
b
:'=:=> Your command(s). L. Move Down
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Drill Down To Source Member

Remote System Explorer - Eclipse Platform

File Edt Mavigate Search Project Run Window Help
- -0 @on A
dRemate Systems £2 . Team Open with »
A »
e Browse With
% AEC *fle.dspf | 71 Rename. ..
[E CSTMR.*File pf-d
=| Copy

EVFEVENT. *file.p. ** Move...
H¥ile.pf-src | 9 pelete.
ITEM #Fie. pF-dkal
ORDENTD *file.d
ORDERS, *file. pf-
ORDLIN, *file. pf-y

Web Services ,

Objects

B Bind string...

# (=) PRTORDERP ¥l 57 verify

- 5 QCLSRC.*File.pf-

1B QDDSSR ¥ile.p| 24 2Y (Prompe)...

- [5h QDDSSRCR.*fle,  Comple »
# GQPMLSRC *file.pl  Comple (Prampt) b
#

User Actions

# Remote Systems LPEX Editor )

Actions are “context
sensitive” — different

actions appear based on
what is currently selected

£ | EBremote Syste. .
L

An outling is nok available,

5= outline 52

= ORFGLESRC *Fie ails | Tasks | iSeries Table View | iSeries Commands Lo | E Properties 52 emote Scratchpad =)
€ cusTomER,y A9 To Series Project. . E% o -
0 CUSTOMERZ| Make Available Offine — —
€. GETITEM.rpg  Debug(Service Entry) P 5;:e
G GETITEMPRG P rt i
el
; Compars With y ORDENTR. roperties view
Members |y i S = n O
8 ! Propertiesik WDSCDEMOJQRPGLESRC
[F ORDENTRJDS...._.D (:)Stétus o < ShOWS deta'ls fOI'
€2 PRTORDERF. rpgle R
B d Text Farts Order Entry - data entry
_ PR, selected object or
<
member
Open new view
Tt Mowr Porrte Equarion 11
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[= Remote System Explorer - ORDENTR.RPGLE - Eclipse Platform m=[=]
File Edt Source Comple Mavigate Search Project Run  Window Help
HrEHe  E 00 | & &) 5] A NENF 75 | EBRemote Systs. .
//*ORDENTR RPGLE £ 8|/ 5= cutline £2 =g
Line 45 Colunn 44 Insert 6 changes &
..... DNazoe+++++++++++ETDsFrom+++To/ L+++1De .EEYWDI" = [ Global Definitions m
002500 7 ~ = [ Fles
002600 =< ORDENTD 1 ¥
002700 FORDENTD CF E UORKSTH SFILE (ORDSFL:Sf1Rrn) © PROMPT
oozsoo FITEM IF E K DIS ORDSFL
FNF2013E The Device entry is not PRINTER, DISK, SEQ, WORKSTH or SPECIAL: defaults ORDCTL
0ozsoo FDSTRCT UF E K DISE ALTORDI
003000 FCSTHR UF LE K DISK  CONMIT[Cmthctive) FrEY
003100 FSTOCK U E K DISE  COMMIT [Cuthotive) 422 TTEM : DIk
003200 FORDERS O X E K DISK  COMMIT[Cmthetive) .42 DSTRCT 1 DI
003300 FORDLIN O A E K DISE  COMMIT [Cuthotive) 42 ot DK
003400 H 4] stock : DISK
003500 // Mnemonic values 442 ORDERS : DI
003800 I §Dolame c CONST (' ORDERS il +-<=] ORDLIM : DI,
003700 D $DeLik c CONST[' *LIBL B % (g Data Structures
003800 D §Trus C CONST('1') + 2 Comstants
003900 D $False c CONST('0'} 2 Fields
004000 D §uWarehouse c CONST('0001 + (3 Indicators
004100 D §Dpistrict c CONST(1) 5% ey Lists
004200 I §Panell c CONST(1) o g Main Procedure
004300 I {Panelz C CONST (2] = (g subrotines
004400 D $Change c we B “mrse
D044 ALTSEQ{*NONE) = RO SHONE) ad 5 F‘S Addorder
< . o +1- g, AddOrdHar
wihen the ALTSEQUANONE) keyword is specified, the alternate collating 5 CCSID(DFTINUMERIC-LITERAL) =
sequence wil not be used Far comparisons involving this field, [ - L + Bg addordlin [+
even when the ALTSEQ keyword is specified on the control specification, | | met CLASS(FIAVAICLASS-NAME) < 3
ALTSEQ(*NONE) on Daka Definition specifications vil be mearingful  CONST
anly if one of ALTSEQ, ALTSEQE*SRC) ar ALTSEQE™EXT) is coded in = CONST{CONSTANT-VALLE)
the control specifications. It is ignored I this is nat true. E
et DATFMT(DATE-FORMAT{DATE-SEPARATOR}) »
e : :

VB FolrEE T avAifosrs
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GoTa ’
Eremote Systems £ Team

oA Compiling (and Fixing Errors)

[E ¢STMR.*fils.pF-d
[F DSTRCT Hile.pf- =) Copy
[ EVFEWENT *file.pl 2. mnue

Launch compiles
directly from editor or
pop-up menu.

-

[ QDDSSRC. *ile.5] 134 Verffy (Prompt). Complle errors

= o QDOSRCPTRE]  compis » .

i g';:t;’;; i‘::i Compi (Prompt) P Lo CRTBNDRPG. .. automatical |y

= QRPGLESRC, *file User Actions ' @C&TRPGMOD"' [}s dOWnloaded and Shown
Gy CUSTOMER.r|  pdd ToiSeries Froject...

A, work with Compile € ds...
O CUSTOMER2Y e avaiatle Offine oo 20rK Wit Camplls Commands
0 GETITEM.rpg

0 GETITEMPRC,

in Error List

Debug(Zervice Entry) ¥

Oy TTEMPROCS.  Compare With »
Gk ORDIOMIT ¢ Properties | Remote System Details | Tasks | iSeries Table View |iSeries Commands Log | €% Series Errar List 22 =0
0 [ORDENTRYFp  Propertiestd)
i v TORASBCC WDSCDEMOEVFEVENT(ORDENTR) % & -
i PRTORDERR. rpole
0 SLTCUSTR.rpale | [ Message [se... [tine | Location [
ED SLTPARTR.rpgle " "rrsea0s Compilation stopped. Sewerity 30 errors found i, . S0 0 WDSCDEMOJQRPGLE. .,
CD TEST.don ‘ [ RNF7030 The name or indicator DSFPM is not defined. 30 105  WDSCDEMOJQRFGLE...
e IE;; 'DQ‘E O RNF7503 Expression contains an operand that is not defi... 30 105 WDSCDEMO/QRPGLE...
PD Trq“‘”’g‘e = @ RNF2013 The Device sntry is not PRINTER, DISK, SEQ, .. 20 28 WDSCDEMO[QRPGLE...
i RWF7O3L The name or indicater CUSTRNAME snct refere... 00 71 WDSCDEMOJQRPGLE. .

... is not referen.., 00 7z WDSCDEMO/QRPGLE. .

DOUble C||Ck|ng On an HAME is not refere... 00 73 WDSCDEMO/QRPGLE. .. -
. s not referenced. L) S ‘WDSCDEMO/QRPGLE. ..
error opens editor and ]

positions to the line
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D e b u g Hremote Systems £7 . Team =g
& 2% -
@ iSetiss Spooled Files ~

+ G iSeries Messages
=& iSeriss Objects
A3 Work with libraries. ., GoTa 4

&

+1-7 Wark with objects, .
- 35 Work with members. . & showin Table
5 )
= B Ubrary list .
- Q5YS.Mib.prod-sys 2 Refresh
= Q5752 b prod-sys Expand ¥

= OHLPSYS. ik, prod-sys

=) QUSRSYS. b prod-sys

=1z, WDSCDEMO. Hib test-usr | 1) Rename...
4 *pam.rpgle | [ Copy

ERERES

Select program

2
& por :
to debug - ) ORDENTRZ *pgm.rpg <1+ Move..,
- (2] PRTORDERR.*ROM.IT 3¢ pelote...
1 3 SLTCUSTR *pgm.rpgle ——
5 LTCUSTRF.*pom.tpe Update...
] SLTPARTR. *pgm.rpgld Change...
w [ SLTPARTRE PDOMIDE  cpve
+ [%] ZORDEMTR. *pgm.rpg Ri:lra Se|eCt method tO
: SLTCUSTR, *pam.rpg s
- [ ZSLTCUSTRE. *pamm User Actjons |aunCh program
-, GETITEMPRC *sry Run s
. Run{Prompt)(g) 4
Different EVE] to Debug(Seryice Entry)  *
Debug As{T) » S Batch
run and debug the e B
p rog ram Propetties(H) [ Multi-threaded
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* Remote System Explorer (RSE)
* Getting started

*- Accessing libraries, objects, and
members

* Remote Systems LPEX Editor
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What is an RSE “Connection”?

= Represents a remote system

= Given a display name

= Multiple connections to one system permitted

< Each connection can be customized with its own:
= i user profile

= Library list and environment variables
= Command execution parameters
= Object library for compiles

= JOBD for batch compiles / commands
= Filters and filter pools

= Think of a connection as a development project instead of a
remote system
= Order Entry Application

= Inventory Management Application




Accessing Libraries, Objects and Members

< Remote Systems View

. L; Remote Systems X Team‘ =0
= Shows all connections s ==
) . el ==
= Allows drill down access to remote objects & New Connection
E-E Local
| BB Local Files
. . [ Local Shells
< Expanding a connection shows
“subsystems”
= These are not i job subsystems
= Just different parts of the i you can access [ Gshells
. E|E Demo
= Drill down to access &
B, Commands
B Jobs
Ty IFS Fik
- Subsystems 03 Gael
- Objects
= Commands
= Jobs ks
« IFS files
* Qshell
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Drilling Down

= Start using the RSE by just expanding:
= Expand Library list to see libraries on library list

= Expand a library to see all objects in it

= Expand a source file to see members in it
= Expand Home directory to see folders in \home in IFS

= Expand a folder to see all folders and files in it

< And so on

- Often this results in lists that are very large

= Difficult to scroll through thousands of items in a list

= Keep lists small, less than one hundred at most

18

© 2008 1BM Corporation




Introducing Filters

* To see a subsetted list
= Use criteria like generic names, types and attributes

= All subsystems (nodes under a connection) support “filters”
= These allow fine-grained control over what is shown in the RSE.

- To create a filter, right click on any subsystem and select
New -> XXX
* Objects -> New -> Library Filter, Object Filter, Member Filter
= Commands -> New -> Command Set
= Jobs -=> New -> Job Filter
= IFS Files -> New -> Filter

= Or use the fastpath Work With XXX... prompts under
Objects

19
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Object Filters

LI Xeh w4 v x
F - Mew Connection 3
# B Lacal & New 3
* % :”“; ) Object Filter
= iseries
= g-; iSeries Ohjects Create a new iSeriss objsct filter %D
+ %:> ‘Wark with libraries. ..

1 S Work with obtects. ..

- Work with membfhe.. | Library: [ ADTSLAE =1 Bromse. .
+ ﬁ> Library list

=i Lser ibraries Object: (7 =1 Browse. ..
=il

Iy Libraries

j TS i Browse...
# gk iSeries Cammands Objecttype: | jJ rowse.

+ BBy iSeries Jobs

Obiect attribute: | * - Erowse. .,
%2 IFS Files ! ‘ JJ

+-y TORASIFE More Typess ‘

Next > i Cancel

Mame the new Nger %D
=

Filkers are saved for e¥gy re-use. Specify a unique name For this filter. This name will
appear in the Remote SNEgms view, and wil be expandable.

Filter name: | My Objects

O
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Table View
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= Table view of resources showing additional attributes

= Select “Show in Table” from the pop-up menu of any filter,

library, or file in the Remote Systems View

v'Use local pulldown to see
additional columns

5 69 < i3]
»

Attribute Text Work with

*pGM CLLE debuggable, call: Subset
*PGM CLLE debuggable, call
»«
pac qale Ackitional Informeti
PGM CBLLE na errors Position k
#om oocE osien ta. .
kS Print...
Command ‘Normal j ‘ Jad|

Messages |Library RSELABO! already exists in library list.

4
NES

Can also
v'Change contents
v'Subset contents

v'Position list
v'Print list

. Just like PDM!

Remote System Details | Tasks |iSeries Table Yiew | iSeries Commands Log

+E 65 & v x

Marme Tvpe Attribute | Text ‘Status ‘

Last modified | Creaked ‘ Size

el *PGM CLLE debuggable, calls Pay... DK
cLRL *PGM CLLE debuggable, calls Pay... 0K
MYCOMFILE  *PGM CLLE oK

July 17, 2003 ... July 17, 2003 4:13:24 PMEDT 81920
July 17, 2003 .., July 17, 2003 4:13:24 PMEDT 81920
July 17, 2003 .., July 17, 2003 4:13:24 FMEDT 73725

PAVROLLD *PGH CBLLE no errors QK July 17,2003 .., July 17, 2003 4:13:24 PMEDT 360448
Flonvoaic  #ocm ooaE w Whe 1T AN Wi 17 003 4017074 DMENT 360448
Command |Norma\ j ‘

e [

Messages |Library RSELABOL already exists in library list,

| Detais... ‘ Shaw Lag. .. ‘

Remote System Details | Tasks | iSeries Table View | iSeries Commands Log
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Working With Things

Go To 4
Expand To 3
& Refresh
T I Rename:
=| Copy
W st
4 Delete
Add Library List Ertry.
7 Remove From Library List
4 bioe Up I ey st
<> Move Down In Library List
«}+ Move Within Library List
=] Showin Table
& Find String
Change.
Save(B)
Restore.
User Actions 3

Create i5/0S Project

Fropertiest)

e pew Pe

: : : IR i
« Right click actions "«

3
25 Member Fiter

. Refresh
1 Rename..
*| =
S
| N
GoTe b <} Mave..
= 0 ¥ Delete...
EH Show in Table -
- EE Show in Table
" Refresh [Eacte ki Wescrmtitns
1 Rename. " Find String
- Coy Change
Save
W Fasie
< Move Ee““:; .
ser Actions
# Delete...
Updts Add Toi5/05 Project...
pedte. WMake Available Offine
Change
Save.. Properties(J)
Restore...
User Actions 4 o
e , FILE
Run(Prompt) 4
Debug(Service Entry) 3
Debug As(F) 4
Debug (Prompt)(K) 4
L™ Visualize Application Diagram
Properties{l)

GoTo >

Open With 3
Browse With L4

1 Renae...
= Copy

> Move...
# Delete

7 Find String
+ Verfy
24 Veerfy (Prompt).
Compile v

v (5 CRTBNDRPG
L o1 CRTRPGMOD

Add To i5/05 Project.

4y, Work Wit Compile Commands...
Make Avaiable Offine

Debug(Service Entry) 4
Compare With 3

'L Visuslize Applcation Disgram

Propettiesy)
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Remote Systems LPEX Editor

= What happens during editing?
= Double click on member or select Open With > Remote
Systems LPEX Editor
= RSE checks for required authority and member locks
= Prompted if either check fails
Member is locked on i, downloaded and opened in editor
Changes written back to remote member on save
Locks released when editor is closed
= Or the RSE connection is disconnected

= Editor and parsers
- “LPEX Editor” provides basic editing capabilities
= Copy, paste, undo, redo, find / replace, etc...
= Not language specific
- “Parsers” provide language specific features
= Color tokenizing, prompting, syntax checking, content
assist, etc...

ﬁ&?ﬂwﬂm 24
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Remote Systems LPEX Editor

[& Remote System Explorer - ORDENTR.RPGLE - Eclipse Platform | =x)
Ele Edt Souce Comple Mavigats Search Eroject Run Window Help
[ ¢/ Undo ez US| = A & 75| EBremote syste. .
B v aste e ORDENTR.RPGLE &7 g
kel Line 37 Column 63 Insert 1 change
Chldnsat | e DHatE +++++++++++ETDSF rotod++To/ L+++TDe . Kevmnrds+++++++++++=+++++++
nz300 /¢ 99 - General I/0 erzors -
02400 I rnoto caller
[% 0zso00
3% Delete Delete mpsegil 1 ouCoodly, O UUR
Select All Cerl4+a 02700 and feel 5F TLE [ORDSFL:S£1Rrn)
nza0o _—
Find/Replace.. crrlF e -preﬁx Command
03000 ConHIT|Cmt A tive)
03100 FomMITCrcAcive)
Find Qther ¥ Jozzoo — _Oat bar = ZOMMIT(Ctictive)
03300 FORDLIN @ AL E B DISK  COMMIT|Cncictive)
03400 i
Add Boolmark... 03500 /¢ Hnewmonic values
Add Tagk... 03600 D §Dollarme c CONST (' ORDERS ¥
et , lo3700 D $Dglib c CONST (' *LIEL 5|
< , Joasoo D §True c CONST('1')
Selected 03900 D §False c CONST('0')
Deselect A+ 04000 T $Warehouse C CONST (' 0001 )
04100
Mark r R
e , |paz00 Modern Editor
= 04300
Keystroke Recorder » 04400 _Color tokenizing
Content Assist Chri+Space oA
Show Tooltip Description Ctrl+shift+Space [t 000 -Undo / redo __le
A T TEMPROTS ST . . . [
L il &) GETITEMPRC‘*mudu;e.-"- — -ngh“ght code with mouse
and copy / paste
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Outline View

ZRmROL | ZPATROUG [/PAVROLL be

Row 404 Column 12 Replace

..... CLONO 1ffactor 1+++++++0poode (E) +Factora++++r++Resy

Ctrl+Shift+F5

& x

PRIMNT
T RSNSEL
ELET RSNMNT
=+ RSCDE : Character (8)

 Charactsr (503
+ Packed Decimal (7,

<

035400 c RSNAPL AHDHE k4 =]

035500 c HOVE 1 5T

035600 c HOVE ERR(1) jalt

035700 c EHD

035800 c# EHDSR

035900 c#

040000 e

040100 C* ACDESR subroutine verifies the time reporc

040200 C*  all maintenance selections.

040300 e R T
#Ena0400 c ACDESR BEGSR

040500 c#

040600 C*  Housekesp clear display fislds and res

040700 c#

040800 c EVAL EMESS = *BLINKS

040900 c AT, *INEO = *OFF

041000 c ENL *INSO = *OFF

041100 cw =

041200 C* The following stateNgrs perform

041300 C* rwo funcrions. First Mey determine the ©

041400 CF  requesTen M= = 8

041500 C#+ rthey determing

T RCPRI
D 288

(=-C3 Indicatars
[+] *mM50
[+] *IMLR
Fields
=L Main Procedure
=3 subroutines

to position to it j

-E ADDCDE

4

[=-422] PRIMST : DISK (1

+ Packed Decimal (9,
+ Packed Decimal (9,
: Character (50)

Refresh:

[#1-422] RSMST : DISK { Th|S pOpulateS

Outline view

26
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Editing Tips
< In the RSE you can edit as many members as you like at

once
- Each editor opens up as a separate tab

= Double click on editor tab maximizes editor within
workbench window

= Split screen editing of two or more members
- Drag and drop editors to the left or right for vertical split screen
editing of two (or more) members
- Drag and drop editors to the bottom for horizontal split screen
editing

« Split screen editing of the same member
- Use the LPEX View > Open new view pop-up menu to open 2
views in the same source member
- Each view is editable
= Open more than 2 if you want
« Ctrl+2 to open a new view, Ctrl+0 (zero) to close the view

Tt Mowr Porrte Equarion 27

©2008 1BM Corporation

[= Remate System Explarer - ORDENTR.RPGLE - Eclipse Platform =]
Fle Edt Source Compile Mavigate Search Project Run Window Help
- 28 |%-0-%- |4 f= ] A = & | Efremate syste...
# ORDENTR.RPGLE &7 2| 5=
WDSCDEMO/QRPGLESRC(ORDENTR): 3
Line 46 Columm 7 Replace Line 198 Column 19 Replace | Line 710 Colwm 31 Replace
........ Tovechii 2ok [P T DT . - PP TR DR PRPDT PR . N
004000 D $Warehouse ¢ |»|loissoo CUSTOMER = %TRIIa||061900 // Terminate the program |a)
004100 D $bistrict c 018700 sTRIN{CFIRS" 062000 // b
O04zoo I §Panell [ 018800 i (7 ]
004300 D $Panelz c 018900 i Determine |[062200 CSR  EndPom BEGSE
004400 I $Change c 015000 EXSR GetOrdNbr;: 062300 // = ——————————
004500 i 019100 i 062301
004600 // Miscellaneous vari 319200 ENDIF ;
004700 D SflRrn 3 019300 i
004500 D Cmthctive 5 019400 ENDIF;
004900 I Error =3 019500 I i
m—— s | .. A One member with three
oos100 D Exit2 5 D19600 CsR editable views
005200 D DspPaul 5 015700 f i mm e
005300 D Sflcat k] 015500 // SUBROUTINE:
005400 D Ordcnt 3 019900 i
005500 D OrdTot 3 020000 J// To clear any errol  JUBSEUL  j ] ——————mm—mmmm—mmmm e
005600 i 020100 I 063300
005700 // Data gqueue wvariabl 0z0z200 f e 063400 //
005800 D Dolame k] 0z0300 CSR  ClrError Bl |D63500 // Initialise the program
005900 D DgLib 3 020400 L 063501 //
006000 D QueDtalen k] 0z0500 // Clear error indic: |063502 //comment by don
006100 D Quebta DS 020600 c n . |083508 S/
™ v v
r > £ 3> £ >
[ ) J

e New Pourse Eqvarion 28
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=1ol x|

Flle Edit | Source Compile Mavigate Search Project Run Window |

ER A yy - Create new procedure
izl E; Prompt F4 ﬁ \/Prompt
’% g Syntax Check Al CDlumr \/Syntax check

¥ verify Ctrl+Shift+ q Eha\ Definiti
Vatify With Prampt. . v PrOg ram ve r|fy j Icnnd:s::::
Convert Al To ree Farm i v'Show indent view Pl
. lain Procedur
Eilnicy faell v Show fields of selected [t
Shoy el b
T F-spec

e PG e b Bowe | v'Open select /copy
Resequence All Lines member
Refresh Chrl+FS

— — v'Resequence

I | -
7 iseries Source Prompter =P 3 x

4 Line type: |FullLine =]

Remote Systems | Team
-
[ Properties A T j
E

B 5 I

D/COPY MyMbr
Propert: |Value

PO . - A S DU SR SRR S S S SN SN 4
4| | 3

Remote System Dekails | Tasks |Series Table View | iSeries Commands Log | iSeries Source Prompter |

Yot Newr Vorrte Ecuarion 29
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Prompting

B - 3 P-% -%-| 7] & - AGT
= {8 remate Systems v x PAYROLL PAYROLLC p x 32 outline 69 x
|| & w Row 64 Column 29 Replace = 5 Global Defir &
..... CLUNUlFactUrl+++++++0chdE (E)] +Factor2 +++++++Rq + [Py Files
+ 5 EVFEVENT.*file.pf-dta A &
+ 658 MSTOSP, *file.dspf (U= c EVAL EMPAPL = "BLAA + £ Indicate
F * 000057 c EVAL PRILPL = "ELA + f= Fields
+ 6} MSTDSPZ, *file.dspf
- p 000058 c EVAL RSNAPL = *ELA—||= G Main Procec
+ PRIMST, *File.pf-dta
. oo0sg o = O subrout
= Ely QUBLLESRC *file.pf-src =
000060 C* TUrite the SELECT format to display. If BB aa
Iy PAYROLLC chlle e B2 anr
Iy PAYROLLCZ.chille e F‘E &
@y PAYROLLD.chlle ,E
- c DoU not *IN6O Ea o
+ Ely QrLsRC.#file. pf-src =
* c EXFHMT SELECT E2eot
+ Ely QCMDSRC *file. pf-src =
. c = INKC IFEQ 050 ER e
+ By QDDSSRC *file. pf-stc =
o 000067 @ LEAVESR v B2 my
= Ely QRPGLESRC. *file.pf-src = ma
@y PAYROLL.rpole hd X F‘E Ra
I PAYROLLG.rpgle o
+ Ely QrPGIRC *file.pf-stc [ < *
+ [ REFMST. *file.pf-dta =
+ 1 RSMMST il pf i F¥ iSeries Source Prompter 4 = o x |I
Line type: | Calculation =l
Disable able
-~
Prompter and [, || Control Indicator Operation and
=] level MNO1 - Factor 1 exkender Factor 2 Result field
a e g - - [ EXFHT | [sEnECT
oqgaqle e eplace B CLOND1Factorl+++++++0pcode (E) +Factorz+++++++Result ++++++++hen++D+
€ EXFNT SELECT b
< >
Remaoke System Detalls | Tasks |iSeries Table View | iSeries Commands Log |Remote Search |iSeries Source Prompter

e New Pourse Eqvarion 30
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Editing Embedded SQL

Automatic
formatting of

e H® : - Color SQL statements
&% B : ¢ o tokenization
(customizable)
Line 312 Column 15  Insert
e P e + Bt + g
030000 EndS1; A
030100 |
030200 // copy record
030300 /end-free
030301 /FREE
030400 exec 8ql
030500 Insert Into Qtemp/Aiibid
030600 Zelect *
030700 From BEBEEEB
030800 Where lilocn between 'PPAL ' and
030900 | PPOS00oag | ;
030901
030902 select
030203 L select EREC SQL
030204 | SELECT _group - The select group conditionally processes SIEﬁglﬁﬁuiia?;}mlh colZ
031300 | SELECT_OTHER_group - The select group conditionally prd |~ From Eablel
031400 Ll SELECT_FROM_IOIN_WHERE - The SGL SELECT statemer|| WHERE col? = g9;
gg iigg | SELECT_FROM_WHERE - The 5L SELECT statement periy
Basan Templates
< 5 (predefined + add
your own)

31
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i i i Right click in
Fllterlng Liles editor to filter

3| view

Row 66 Column 17 Replad Only lines
..... CLDNDlFact,D1+++++++Opcode (El+Factora+++ H H
e R meeting filter
0os000 Syntax Check Selection irmat to display. H 1
oo6ioo Conwert Selection To Free-Form Crlterla are USe + / = to
ooezon
006300 (cu 7 not #INED expand or
006400 Copy “HT SELECT i
006500 Paste 0 [FY CO”apse filtered
006600 —— WESE B
ogron : sections
D06E00 IEct cnaracter iR EDITSL
e Select rectangle ; Fow 44% T
Selected 3
oovooo e actor1+++++++0peode (E) +Factorz ++++4
007100 Deselact T indicator *INEO [ =
. By Date. . M ooszoo HAIN BEGSR
Il St sl Code H 010200 endsr
oov400 o onts B 011000 RSNTAG BEGSR
oD save Cartrol H 017600 ENDsr
OOFERD fro H g1sson c EMRTAG BEGSR
0a7700 Add Breakpoint Procedures noro o
ol Statement H ozs700 c ENDSR
[alulei=lnln] o} that application. H ozs200 c PRITAG begsr
007300 C* If ENFAFL (employe m# i c endar
[afal=lulu]s] C* hranches to lahel | Errars z c EDITSL EEGSE
H c ACDESE BEGSR
H c ENDSR
H c ADDCDE BEGSR
c ENDSR
ﬂ 044400 c CHGCDE BEGSR
044500 c IF #IN50
044600 c EVAL SIN6D = wC
v

32
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Indent View

- New tlelA@@|[c -2 -[[26|mmr|Af EE
W@F_ Promet F4 P
R ¢ Syntax Checkal Row 72 Column 12 Replace 1 change.
EE e | TS PPPP E . O - Y - T
: E%VE"W Clrl+Shift-+v 006000 C* Write the SELECT format to display. If end of job requested, af
8 YeriFy With Prompt. . 006100 cr
»
G Caonvert all Ta Free-Form gggigﬁ g poT not *THED =
Select Fomat Line 006400 c EXFHT SELECT
006500 c *INKC IFEQ FY
Stiow fields 006600 c LELVESR
JCOPY Member » ¢ ELSE
ILE RPG Help » g E;iR EDITSL
Resequence All Lines cr
Refresh Cirl+FS €+ IF the gensral =cror indicator *IN6D is on {egual to 1), the
i, QGPL.Hib. prod-usr | _l_l
il QTEMP. *iib best-usr
=i, RSELABO4 Hib.prod-usr
CLC1 pgm.clle
CLR1 *pgm.clle P iSeries Indent
*
MVEOMPLLE. ‘pam.clle Row 89 Column 1z Erouse
PAVROLL.*pgm.rpgle .
PAVROLLD. *pgnn.chlle L
PAYROLLG, *pam. rpale €% Write the SELECT formst to display. If cad of job ceauested,
[E) COMPARE. *Fle. pf-sre cﬁ
EMPMST. *file.pi-dlta g o U
EVFEVENT. *File.pf-dta I not
MSTDSP, *file, dspf < R | | | EXFHT :‘SEII..ECT
MSTDSPZ. *file, dspF c THES I 11 IFEQ 1
il P c 11 LELVESR
4] c [
Remote Systems |Team c |11 | EXSR EDITSL
C |1 | END
[ Properties 2w x o
Property | Yalue [ - C* IF the general error indicator *IN6D 1S on (sgqual to 1], the
Attribute | SRC <

33
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Help — at your Fingertips

= RPG, Cobol, DDS
online references

= Programming Guides
including CL

* F1 Help

= Sensitive to where
cursor is in the editor

= Message Help

< and much more

. =

[N S— o ——
% [ iformaon Mag:

() Detecting and snstyzng rartme prol.
L Detngging 15/05 acplcaiors

 Hationa Developer for Sysicm i m

= H S gy s
= gt languages
PO versors of e
=HNE
% L ComoL 40
[ ILE COB0y

fr 02

In[2]

ILE RPG Language Refel;ence

Symbolic Names

A symbobc name is 2 name that miguely identifies 2 speciS: entity in 8 program of
procedire. In the RPG IV language, symbolic names are used for the folowing

« Asrarys (see Amay Names)

» Conditonal compde sumes (sec Conditional Commgrlle Nasmesh
» Diata strachures (see Diata Stoucture Nenes)

» Exception cutpas recceds (see ENCEPT Nammes)

= Fiekds (see Field Nomne)

« Ky field lsts (see KLIST Names)

w Labels (see Label)

» Named constants (s2e Named Constants)

» Parmmeter bists (jee

+ Prototype names (see Prosotype Names)

o Record names (see Record Names)

« Subeowtnes (see Sobrowne Names) M
= Tablkes (see Table Names).

The following redes pply 1o o syambolic nemes except for devistions noted i the
deserption of sach syl pame

o The first character of the name mast be alphsbesic 7his inchudes the
characters $, %, and @

» The remaiing characters must be alphabetic or pmeric. This inchudes the
nderscore {_)

34
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Verify runs built-in

Verifying copy of the compiler

& Remote System Explorer - PAYROLL RPGLE - IBM Rational Developerfor System i =1 3
Fle Edt | Sourss CompielG) Navigate Search Project Run Window Help

S e B lo-0-a- IR A i oo e

[ Prompt F4 I3 i5/05 Projects
(B = = =
48 Remol  Syntax Check Al B[ 5= Outine 52 m|
= Verfy Cir+Shift =V ,Cnlm 14 Replace . . . “DQ’
— . .:leEnEJIE++IFEkii‘:len+Lilz?:?iD:v;Zz:é,(Ezw?id _I E‘"C@ S!;hal Defintions
- R - projec T EE = - Fies
I Visuglize Appiication Diagram B - - zeason cods master Iile — Fiolds
Convert All To Free-Fc
n o fresrom FMSTDSE CF E WORKSTN - L dcstors
Select Fomat Line. SEMPMST  DF A T - (g Main Procedure
Show Indentation FPROMST  UF & % & (g Subroutnes
Show fields FRSHMST UF & x [ AcDESR
/COPY Member o= E2 ADDCDE
- CHGCDE
ILE RPG Help @ Progm Vertication Dot ST E ey
Listing Listi [
Resequence All Lines - Data g =DITSL
SMPTAG
Fiemove Hessages Defines o T—
Refresh Ciri+F5 - PCML EOERE \:l;ﬁn&
Fiefresh Outine View CureShift+F5 Cache WS e s rrace
I~ Show COPY statements )
™ Show DDS statemerts
I™ Show extemal procedures and fields
Automatically caches remp=rese £
i Source listing indertation: |NONE =
server info unless euree fsing ndnisten
« » :
Refresh” cache option
selected.

35
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Verify — Error List

Fie Edt Souce ComplefS) Mavigwe Seach Propct Fun Window Heb

| W - | B -0 - I

[ A e

P — = B[ pArmOLLRPGLE 5
& & & =W Liae 95 Solumn 36 Replace

ctorl:

0 UCLSRC Voo =]

009200

B [l GCMDSAC Fe o -

008300
% (i) QDOSSAL He pf o e RENARL = 1%t
=110 URPGLESAC Tie ol 4rc

009500

if -THRE

% [ DELCD)
-8 EDITSL

4[] REFMST Te s
© T ASHMST Siechds
B MTCOMPILE "ond

Double clicking

on error takes

you to error in
_source

Factor 2 must be T or 1" when the Feed s o indica... | 3 34 EWRSELABUVURPGL

RPG prowdes Separste-indicator anea for file MSTDSP. 0 7 EWRSELABO1MQRPGL . | torasbee
The: name or indicator RSNTAG s not sdnmnced 1] 110 EWRSELABO1/QRPGL terabor
The name or indicator TNOS is rot referenced. 0 1 EWRSELA

Thes e e ekt “IN s ok refmncnd n

Loramtn
2 mi 1 FWRSFI ARNGRPG e =
A ] 2l T’Lr'

e New Pourse Eqvarion 36
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Agenda

* Remote System Explorer (RSE)
* Getting started

* Accessing libraries, objects, and
members

* Remote Systems LPEX Editor

* Other cool (and useful) features

Tt Mowr Porrte Equarion 37
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IBM Application Diagram Component

= 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
= Save, print, export to text or image file
= Drag nodes to re-order diagram
= Attach notes to document the diagram

e New Pourse Eqvarion 38
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= Remote System Explorer - ORDENTR - Eclipse SDK E]@
Fle Edt Mavigate Search Project Disgram Run Window Help

o Rk T
— 3 T =
B-0-Q- i3 g - i@ s o
L% ORDENTR. £2 = 0O gEow., 2N 0
UI:-. TH nddordrar ~ P‘alette » 52
= ChError [} Select
-.{:4 +, Zoom
T RasCust [ Nate =
S ’{ AddOrdLin
SRC(ORDENTR) i EndPgm

- i Outline
© RgsPart ~—»I;:' Crtorder | V|eW

Application R
Diagram
w
< | 3
Remote System Details | Tasks | iSeries Commands Log | | Properties £3 . iSeries Error List | Progress | iSeries Data Table Yiew | iSeries Field Table View  Mavigator R
- 1~
General :
Mame:! CkCrder
Cals . .
Gy | SUEROUTIE Properties view
Language: RFPG .
focstion: e shows details for
Start line: 01
atline selected node
End line: 64 [l
I8k Nbor Fowrde ECVATIon 39
MNew
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DDS Screen Designer (Technical Preview)

- New editor for display file DDS source
- Design and Source views
= Changes made in one view automatically updated in the
other
« Outline view shows structure of source member
- Design View
= Graphical editor for display file DDS source
= Drag and drop parts from palette
= Use mouse to move and resize fields
= Use Properties view to graphically modify field name, data
type, length, attributes, keywords, indicators, etc...
= Source View
= Embedded copy of Remote Systems LPEX Editor
= A demonstration of Screen Designer can be found at:

ﬁ&?ﬂwﬂm 40
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DDS Screen Designer (Technical Preview)
Design page

@ *Technical Preview: ORDENTD.DSPF &7

=8
~ Click on this bar to show and hide the contrals
- “ ”
Seroons screen | Rocords | Disay Define “screens
Al records — i .
SCREEN! CRLSFL that affect visual
ORDCTL
fLIORDER

display below =

warning: This technical preview is not ko be used in a production environment
PROMPT

s | o [ Be| 88

Palette 3
=
(= Records
(= Fields *
3 Continued Fiekd
[ Date Field
T Mamed Field
1 Time Field
¢ty Timestamp Field

Switch between Drag n’ drop = D
Design and

parts from
Source views the palette

[} Date Constant

L& Message Constant

iy System Name Constant
Az Texk Constant

Time Constant

MagFication: (€

5| kel
3] 10 Grids (¢
Design | Source | Preview
Ve

41
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Screen Designer (Technology Preview‘éﬁ
Properties Pages

Femite Syelem Delsds | Tasks | Object Table| Comsnands Log | /05 Service Erliy Porda Fropeties I3
domshee DESIGHNER/GDDSSACIALLDSPF)  FIELOTYPES DATE

Basics | Mo Vikues | Befrroncn | irbaten | Color | indiento | Kepword |

Serve v < Basics
Field Postisn
Mamn: [naTE I Fomat: | -] | 5=¢ Row  Colwmn
= FE ,ﬁ 24xBD [t 3 2 a
T e | i g 3
i
donaabec>DESIGNEFVODOSSFCALLDSFY) | RELDTYPES . DATE

Bics | Mo Ve | Peence Hertutes |Color | incicator | Keywords |
] £l =
Attributes| EL = = T

BT Coum emastion

BT righrternty g

I o gy
A [ Feverss mage

B I tindedns
W I Poston cumor

1
<torasbce>DESIGNER/QDDSSRC(ALLDSPF) . FIELDTYPES . DATE

Basics | Map Values | Reference | Atrbutes Color | indcators | Keywords |

’c_ﬂmrg |feief 1) =
G
’— bl wr:: Add Remove
Color M ¢ Fed
[ € Turquoise

Move .
[ € Yelow Filve da
M © Pk

7‘—; ’_I j P 5 B < e Indicators

El
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Work With Compile Commands

= Compile commands can be added, changed or created if
necessary to ensure correct options are selected.

Iy
il
13
L)

ol

T

4 New Connection

E_f Local

& Local Files
I Local Shells

= Eé torasboo
e

\s, Work with libraries...

712 Work with objects

) Work with members...

=] ﬁ Library list

- Q5YS b prod-sys

=i QSYS2Tibprodsys

B4 GHLPSYS b prod-sys

Eh QUSRSYS. b prod-sys

1B IWEISS. b prod-usr

[ EWICLO1A pgm.cl

EWIRPG11.pam iy
EWIRPG11A pgm

[ EWRFGO51 pams
SAVDBGLIB. pgm.

[ SETDEGAUT *par

& EWIRPGT1. modul

& EWIRPGT1A modi

5 DESIGNER ils sa'

Tl EVFEVENT ie of

New

Go Into

Go To 4

& Open Member.
EE Open in New Window
FE Show in Table

Change Password
Figleasz teractve Job
Verfy Connection.
Disconnect

[Elear Passward

Remote Servers 3

Show Log
Run Command...

Properties

i User Actions
L) Named Types.

Commands... ‘J’

43
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Customizing and Create Compile Commands

4k Work With Compile Commands

Parent profile:

Create new or
edit existing

Member bype:

Compile Commands:

Meve command

Mame of file containing selected member

Object or member library name

Name of selected resource

- Object library, fram Command Execution properties
Replace object when campiling, *YES or *MO, From Comman
- Object or member text, in single quates

FEsges

Subset of PDM

FhilZoulthard

Selected compile command:

Label:

Command:

<

RTBNDRPG PGM{BO/BN) SRCFILE(SL{EF) SRCMER(3M) F

mesrt varible... | Ed..

>

Browse... \L

Promt...

[eopt ] e
Close

Commands
per member

type

Brings up larger
window for editing

Browse iSeries for

*CMD object

substitution variables
allowed

44
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Running CL Commands

Remote System Details | Tasks

orasbee: Library EWRSELABO1 (25 Objects)

Name | Type
[ cLC “PGM p ress E nter 3yrolld, parm workstation num
ECLR1 “PGM . yrollg, parm workstation num
[ MYCOMPILE “PGM Use arrows to
24 PAYROLL “PGM q
PAYROLLD FGM retrieve commands
PAYROLLG PGM
PAYROLLS “PGM
B GE “SRVPGM =
=
Command [Normal =] [rddible reelabot] =] Prompt..| Run
Messages |Library RSELABO1 added to library it ] Detais... | Show Log

- Show Log _
Remote System Detas | Tasks| Object Table : i . o =0

torasbes |

[zddiible reelab01
Library RSELABO1 added to library list

ladded to the system portion of the library list.

[Cause : KFthe ADDLIBLE command was used, RSELABO1 was added to the user library list. the CHGSYSLIBL command was used, RSELABDT was

Command [Normal = | P [

B

=

45
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Summary

= Remote System Explorer (RSE)
= Much more than just a replacement for SEU / PDM
= Modern application development tools for i developers
= First step in the roadmap
= Lots of resources available to get you started:
= Webcasts and System i magazines
= RDi website
= www.ibm.com/software/awdtools/wdt400/
= midrange.com mailing list
= http://lists.midrange.com/mailman/listinfo/wdsci-I
COMMON and System i Technical Conferences
User group meetings
News Group

= news://news.software.ibm.com/ibm.software.websphere.studio400

WDSC TEAM BLOG - including RDi
* http://wdsc.wordpress.com

© 2008 1BM Corporation
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Keyboard Shortcuts

= RSE Specific
« Ctrl + Shift + a: open a member
= In the Object Table view just start typing and a “Position To...” dialog will
appear
= General Workbench
= F1: context sensitive help
e Ctrl + F6: Switch between open editors
e Ctrl + F7: Switch between open views
= Ctrl + F8: Switch between open perspectives
= Ctrl + m: toggles a view or editor between normal and maximized
= Ctrl + e: displays list of open editors
« Ctrl + F4: close open editor
- Ctrl + . And Ctrl + ,: position to next / previous message within an editor
« Standard Windows shortcut keys:
- Use the arrow keys to navigate through tree and table views
= In any list, just start typing and the an item that matches will be selected
e Ctrl + S, Ctrl + Home, Ctrl + End, Tab

= Tip: All of these can be customized using the Workbench > Keys
preference page
Window > Preferences > General > Keys

Tt Mowr Porrte Equarion 47
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Trademarks & Disclaimers

© IBM Corporation 1994-2008. Al rights reserved.
References in this document to IBM products or services do not imply that IBM intends to make them available in every country.

The following terms are or registered of Business Machines Corporation in the United States, other countries, or both
AS/400 1BM(logo) i5/0S
AS/400e iSeries
& (logo) business 051400
1BM System i
Lotus, Freelance Graphics, and Word Pro are registered of Lotus D Corporation andior IBM Corporation.

Domino is a trademark of Lotus Development Corporation and/or IBM Corporation.

C-bus is a trademark of Corallary, Inc. i the United States, other countries, or both.
Java and all J are of Sun Inc. in the United States, other countries, or both

Microsoft, W\ndnws, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the United States, other countries, or both.
ActionMedia, LANDesk, MMX, Pentium and ProShare are trademarks of Intel Corporation in the United States, other countries, or both.

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

SET and the SET Logo are trademarks owned by SET Secure Electronic Transaction LLC.

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

Information is provided "AS IS" without warranty of any kind

Al customer examples described are presented as illustrations of how those customers have used IBM products and the results they may have achieved. Actual environmental
costs and performance characteristics may vary by customer.

Information in this presentation concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly available

sources and does not constitute an endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly available
including vendor and vendor worldwide homepages. IBM has not tested these products and cannot confirm the accuracy of performance,

capability, or any other claims related to non-IBM products. Questions on the capability of non-IBM products should be addressed to the supplier of those products.

Al statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only. Contact your local IBM
office or IBM authorized reseller for the full text of the specific Statement of Direction.

Some ion in this addresses i uch is not intended as a definitive statement of a commitment to specific levels of
performance, function or delivery schedules with respect to any foture products. Such commitments are only made in IBM product announcements. The information is
presented here to IBM's current and activities as a good faith effort to help with our customers' future planning.

is based on and using standard IBM in a controlled The actual throughput or performance that any user will

exporionce willvary depending Upon considerations such s ho amount of muliprogramming in e User's job atraam, the o configuration, the storage configuration and the
workload processed. Therefore, no assurance can be given that an individual user will achieve throughput or performance improvements equivalent to the ratios stated here.

Photographs shown are of engineering prototypes. Changes may be incorporated in production models.
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