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Eclipse — Java Toolset

* Now based on Eclipse V3
= A base Integrated Development Environment (IDE)

— Comes with built-in rich Java tools
— Extensible via plug-ins

= Used as basis of products
— Product = Eclipse + plug-ins

= Open source

— Contributed by IBM, managed by consortium
= Popular!

— Millions of user downloads

— 45 products offerings powered by Eclipse
— Over 115 companies in consortium

— Qver 175 companies writing plug-ins

Guided tour of WDSc © 2006 IBM Corporation
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(11 . ” = .
New term "Perspectives” in Eclipse =
& aumL Tookit
= Users work with perspectives I%IC”S S
. . . FData
—Collection of views and editors 35 Debug
*Tools for a particular task BFE”_E”E Log édapter
*Allows for role-based development gf;;:?ﬂ;f;g
—~Many perspectives are pre-supplied for specific tasks like & 1ava
Java, Web, XML, RPG/CBL 1 Java Erowsing
EJJava Twpe Hierarchy

—Users can create their own perspectives <= Plug-in Development

@ Profiling and Logging

= The user interface is very Windows-like EBRemote System Explorer
. . %F{esuurce

—Build from a Java wrapper of OS widgets £07eam Synchronizing
—Behaves and feels like any other native application TE‘-‘E

Ye
—Views can be re-sized and re-positioned through drag ‘n Mg webFacing
drop

v show &l
K, Canel |
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Sample of Eclipse workbench (RSE perspective

B Remote System Explorer - GETDATA.RPGLE - IBEM Rational Software Development Platform — II:IIlI
File Edit Source Compile Rawvigate Search Project Run  Window Help
It - G O30 -~ |2 [ - | OC B e e AR R (R = L reee
_ﬂgRemote Swskems &4 Team| = 5 (P Eﬂb = 5
i s L = - Line 1 Colurmn 1 Replace -5 Global Definitions =
~E) ALLSALES.*File.pF-dta I ----- ; P T T T T e e T = EI} 'szSCUSTOMLS DSk |
=-E APPSCURCE. *file. pf-src oo [=]
----- ] BYREGIOM. *file.If e - . El'm Data Structures
H- S‘fgi CELDIAL. *File.dspF ooosoo - Ed Itor am to access £ @ estruc
Sy CUSPRINT. *Fil=. prif BDEE:EE * on LALE = L: Fields
E CUSTING . *fila. dspf oooOsSo0 * L e T eiss 0 CaDDR : Character
Bl CUSTOMER.*File.pf-dta QEOECD = -1 CCITY : Character
.:E CUSTOMLI . *File.IF ooo7oo0 * F gpec for £ile CUITOMLE keved by o 0 COOUNT @ Charack
o] CUSTOMLS. *File. I oooso0 FCUSTOMLS IF E E DISK 1 CFaX : Character [
7] CUSTOMS1, *File.IF @oE=oD F* o @ COMTAC ¢ Charach
‘E CUSTOMSZ . *File IF ooio00 D Input parameter Trom el page i ke
7] CUSTOMS3, *File. IF oo1100 DCustnoi = ; V- ke
..... 21 CUSTOMS4. *“File. IF ooi1zo00 I* Data structure to sSpecify output =ti IeW ke
WEMT . *file. pf-dta oolsoo I CSTRINC E D5 ¢ =1l
. RINT.*File.prtf Qo I feedback = z0 %
VleW SDTL.*File. pF-dta ooisao < Tentry rlist 3 CZIPLO : Character]
SIMY . *File, pF-dba E FR.eEeF'dhlleaCkChChar?Ct
=p FrOLIST. *File, pf-dia e EEE aracker

PRODSHCW  *File. pf-dta 4
IEl PRODUCT . *fils, pf-dta o =
PRODUCTIF. *File. IF ESS S & @& > T
QI BLLESRC ., *File.pf-src

Iy GETDATASC.chile Sl

Iy SETDSSOLC .chlle Adverse Carrier Inguiry

QDDssRC, Hile, pf-sro Display Surimary Panel For YARPG LAE
QRPGLESRC *File.pf-src

(Remote Swstem Details | Tasks ﬂ_—igiSeries Table Wiew 3 ies Commands Log |

—

DEMORES
GQETDASOL
GETDASOLY
GETDATA

GETDSS0LC ek Data F Oth e r

"] READDT &0 L lesen _ILI
»

open
views

Cormand INDrmaI

Messages I

Show Log. .. I
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WebSphere

11|

slopment Studio

Current 5722-WDS customers with sO
for VBR3, to upgrade to WDSc V6.0 use featu
Available after GA

Upgrade from WDSC 6.0 to 6.0.1 using Rational
Product updater

WDSc Lite
Technology preview

iSeries | iSeries _ orie +CODE
ts Facing +VisualAge RPG
: b | WDHT
b support
L -

www.ibm.com/software/awdtools/iseries

WebSphere Development Studio Client V6.0.1 based on RWD V6

Guided tour of WDSc
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WDS V5R4 and WDSC V 6.0 and
6.0.1

= WDS V5R4
—RPG enhancements

—COBOL enhancements
= WDSc 6.0 is built with

—Eclipse 3.0
~WDSc Lite Technology Preview added in V6.0.1
—~WebFacing does not depend on CODE/400

—Product co-exist with WDSc 5.x.x
= CODE/400 and VARPG shipped on separate CDs

— Now optional install

Guided tour of WDSc © 2006 IBM Corporation
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WebSphere Development Studio Client - Advanced

000 More...

Guided tour of WDSc © 2006 IBM Corporation
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WebSphere Development Studio Client Advanced Edition 6.0.1

http [Iwww.lotus. com/serwces/passport nsf/WebDocs/Passport Advantage Home

Upgrade from WDSC 6.0 to 6.0.1 using Rational

Product updater

IS€EIEeS

IS€EIES

tIOI’l

COBOL

generation

w-m

www.ibm.com/software/awdtools/iseries

WebSphere Development Studio Client V6.0.1 based on RAD V6

Guided tour of WDSc
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support
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WDSc Lite
Technology preview
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WebSphere slopment Studio COBOL |
) PDM
Current 5722-WDS customers with sO SEU

for VBR3, to upgrade to WDSc V6.0 use featu

Available after GA SDA

Upgrade from WDSC 6.0 to 6.0.1 using Rational

Product updater

NeW WDSC Lite
|§erles erie +CODE

Technology preview
Facing +VisualAge RPG

D | \WDHT
support

IS€EIES

www.ibm.com/software/awdtools/iseries

WebSphere Development Studio Client V6.0.1 based on RWD V6
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Data structure copy
— New operation code
* Eval corresponding EVAL-CORR
— Changed Prefix keyword
* To remove Prefix from field names on external described structures

XML support
— New built —ins:

e %XML
e 9%Handler

— New operation codes
¢ XML-INTO
¢ XML-SAX
New prototyped parameter option
— OPTIONS(*NULLIND)
New Debug keyword values
— *INPUT, *XMLSAX, *DUMP

Embedded SQL support in free-form RPG
SEU, add syntax checking for free-form RPG

Guided tour of WDSc © 2006 IBM Corporation
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Embedded SQL support in free form RPG

[H ordentr Lag # EMPSEARCH.SGLRPGLE X WA e NS |
Line 285 Calumn 36 In=sert
T N T Er T - . P T - S, I
oooio0 D*
oooi01 D*
oooio02 DEMPNUH 3 Bh
ooo103 DMName 3 154
oooi104 DSTHT 3 Soo0n INZ('3ELECT LAZTHNAME +
ooo0i105s D FEOM CORPDATL,EMPLOYEE WHERE +
oo0106 D EMPHNO = 2']
ooo1o7 D H B
ooois  /ree Editor support for SQL in free-form RPG
oooio9 f¢ Prepare 3THMT az initialized in declare sSection
oooiio EXEC 30QL PREFPARE 31 FROM :3THMT:
oooiil
oo0011z A4 Declare sursor for STHT
ooo011i3 Exec 23QL Declare C1 Cursor for 31:;
oooiig
oooi1ls Sf Asgign employee number to usSe in Select statement
oooile EMPNUM = '000110';
ooo117
000118 ff Open Cursor
oooiis Exec 30L Open C1 Using :ewmphnun
oooizo
ooo01z1 fAiFetoh record
aoo1z22 Execs S5QL Fetch C1 Into :NAME !
000123 ff Processing Name
ooo01z4
OO01zZ5 A4 Close cursor
ooolzea Exec 230QL Close C1;
ooo1z27 return;
oooizs
ooo1za fend-free
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EVAL Corresponding
EVAL-CORR

An “EVAL-CORR" can be coded as

opcode to move subfields in data
structures with the same field
names.

Guided tour of WDSc
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D dsl qualified
num 10i 0
extra d
char 20a varying
otherfld la

* DS1 has some same fields as DS2

D ds2 ds qualified
D char 25a

D otherfld 5p 0

D num 15p 5

/[ assign corresponding fields from DS1 to DS2
EVAL-CORR ds2 = dsl;

/[ Equivalent to ... *

EVAL ds2.num = dsl.num;
EVAL ds2.char = dsl.char;

Guided tour of WDSc © 2006 IBM Corporation
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XML Support overview ...

#*XML-INTO variable %XML(xml_document)

» Reads from an XML document into a field, data structure or array

#*XML-INTO %HANDLER(prototype : communication_area) %XML(xml|_document)

= Reads from the XML document where there are zero or more repeated XML elements all the
same.

= Repeatedly builds up an array of information about the XML elements and passes it to the
handling procedure indicated by the prototype, until all the XML elements have been handled. The
procedure also gets passed the communication_area variable as a parameter.

#*XML-SAX %HANDLER(prototype : communication_area) %XML(xml_document)

= Reads from the XML document. For every XML event (start-element, character-data, attribute-
value etc), it calls the handling procedure indicated by the prototype passing it information about the
XML event. The handling procedure also gets passed the communication_area variable as a
parameter.

= First parameter of % XML can be a string actually containing XML data, for example
'<a>Hello</a>', or it can be the name of an XML document, for example 'mydata.xml'.

= Second optional operand for % XML specifies options to control the parsing of the XML document.
(It doesn't have to be a literal.)

For example, %XML(xmldata : 'doc=file")

indicates that the first operand of % XML is the name of a file. Other options for XML-INTO control
how to handle extra data or missing data, in the XML document. The "path" option indicates where

Guided tour of WDSc © 2006 IBM Corporation
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EXAMPLE: XML-INTO variable %XML(xml|_document)

D**************************************WiﬁTécYW*****

*

_ <info>
D info DS <name>George</name>
D name 10A <val>10</val>

D val . 510 DIM(2) <val>-5<val>
D******Iﬂiﬁ:@t*&lﬁld*****************

</info>

[free

XML-INTO info %oXML('myftile.xml’ : "doc=Kle");
// info now has the value

/[ name = “‘George’
Il val(1) = 10 Source of XML Options

Guided tour of WDSc © 2006 IBM Corporation
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COBOL V5R4

Version 5 Release 4

¥ XML GENERATE:

3 Null-terminated Nonnumeric Literal:
#¥TRIM, TRIML and TRIMR Intrinsic
Functions:

3% DISPLAY-OF Intrinsic Function:

¥ NATIONAL-OF Intrinsic Function:

¥ *NOCOMPRESSDBG/*COMPRESSDBG
Compiler Options:

Guided tour of WDSc © 2006 IBM Corporation
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1ISeries Developer Roadmap

Improve Enhance the Create a Integrate
Integrate ;
Your End User Modular 9 Business
. . . Applications
Productivity Experience Architecture Processes

Do I

User Intgrface

EE.

and Java

Java/EJB

BREING/HATS WebFacing/HATS

iSeries Web
tools

HTML/JSP HTML/JSP

HTML/JSP Servlets Servlets

Servlets Portlets Portlets

HTML/JSP XML XML

JR LR

Portlets

Process
Choreograph

Servlets

XML

Connectors

| e |

=
=
=
iy
oo
roos

Portlets

Web Services Web Services

Application Technology XML

DB2 and SQL DB2 and SQL

DB2 and SQL
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WebSphere
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slopment Studio

Current 5722-WDS customers with sO
for VBR3, to upgrade to WDSc V6.0 use featu

Available after GA
Upgrade from WDSC 6.0 to 6.0.1 using Ration§
Product updater

NeW WDSC Lite

Technology preview

|§erles erie +CODE

Facing +VisualAge RPG

D | \WDHT
support

IS€EIES

www.ibm.com/software/awdtools/iseries

WebSphere Development Studio Client V6.0.1 based on RWD V6

Guided tour of WDSc
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RPGLE e c .. : B 716 di APILIE/QRPGLE

CLP AR
CLE Cowith |
RPGLE Parts O]
CLLE call RFP

*EMTRY FLIST
FARM OFTION
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WebSphere
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slopment Studio

Current 5722-WDS customers with sO
for VBR3, to upgrade to WDSc V6.0 use featu
Available after GA

Upgrade from WDSC 6.0 to 6.0.1 using Rational
+CODE
+VisualAge RP

Product updater

WDSc Lite
Technology preview

ISeries |§erles
Facing
ts
; D | \WDHT
b support
L

a e
tion

www.ibm.com/software/awdtools/iseries

WebSphere Development Studio Client V6.0.1 based on RWD V6
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San Marco (ltaly) ERP sample - VARPG

i POOL ITALIA - Simulazione M.P.5. - M.R.P.
Help
Mumera Lancio 0ooio ISIMLIL.L‘-EIEINE DEL 0503
[ ata |nizia Fianif. BA03/0  Proprieta ITMagazzinnl 100
PaAR&METRI | DATI L&NEID' ORDIMI SIMLIL.&TI| [MPE GHI MﬁTEHIf—‘«LII IMPEGMI TEMPO CARICO C.dL. |HI5IMUL¢ZIDNEHEDNFEHM:’-‘« |
[ SalaCdL Simulazione --I hE I 50 % I A I_I +25 % |+ B0 % --- Ricalcalo Caneo C.d.L. Slmulazmnel
Centro D escrizions Paotenz [Um| Mr. ORE | Wr. ORE Seft. Seft. Seft. Sett. Sett. Sett. Sett. Sett.
di Giorna T otale Frima | 1042000 | 11/2000 | 1242000 | 1372000 | 14/2001 | 1542001 | 1642007 | 174200
Lavaro (re Periodi gg.05 gg.05 gg.05 gg.05 gg.05 gg.05 gg.05 .05
402 |Piegatura 16 22929 29.15 3200 4219 i
A02  [Werniciatura caldo 32 219,66 93,26 56,43
B0 |&szemblaggio 40 993 36 2877 E90Z | 17646 | 14350 a7 59 23
01 [Callauda 16 2269
204 |Aszsemblaggio 48 24,78
TOTALE 157815 Fall denl eREm | Raierl emigal Rxea7l w7anl o
q | ——
— - ™ Grafico Dataglisto lBlIanciamenlD Totale Paotenziale Totale
CdlL | Mch Dezcnzione Data Articalo De: BILANCIAMENTO CENTHT SELEZIONATI
B02 055 |Linea conf, 1 19402/2001 30001000 ELETTROPOHMP o ]
E02 (055 [Linea conf 1 19/03/2001 {30001 007 ELETTROPOMPY —
E02 (055 [Linea conf. 1 19/03/2001 {30001 00 ELETTROPOMP
E0Z (055 [Linea conf_ 1 19/03/2001 {30001 007 ELETTROPOMEL,
E02 (055 [Linea conf. 1 19/03/2001 {30001 007 ELETTROPOMPE|S
E0Z (055 [Linea conf. 1 13/05/2001 (300071007 ELETTROPOMPE
E0Z (055 Linea conf. 1 198/05/2001 (300071007 ELETTROPOMPE
Eg% ggg I[:Ez: EEEF :II ::g::ggjggg:: gggg:} gg:ll E::E¥;ESESEE§ 0 0/2001 11/2001 22001 32001 T4/2001 T5/2001 1672001 72001
E02 (055 [Linea u:u:unf: 1 19/03/2001 30001002 ELETTROPOMPY ———— Peind: — —
B2 |055 |Lirnea conf. 1 19/03/2001 [30001002 _ [ELETTROPOMPY | GriEisicn | stampa rsien | Fotenmimerre [ T6.0000 1 e peaeoonon, pesod =208
J ] s o

ded tour o D © 2006 IB orporatio
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New In VARPG for version 6.0

|
1
=1
n

= Language level has been updated to V5R3. The following function is now
available in Version 6.0

—New built in Function %SUBARR
— Direct conversion of date/time/timestamp to numeric using %DEC

—Second parameter for % TRIM, % TRIMR and % TRIML indicating character to
trim

— New prototype option ... OPTIONS(*TRIM) to pass trimmed parameters

— Relaxing the rule for using result data structure for /O to externally-described
files and record formats

Guided tour of WDSc © 2006 IBM Corporation
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What about CODE/4007?

= 90% of the CODE/400 Functionality is in Remote System Explorer... We will
cover this in few minutes!
= Trying to totally move CODE function into Eclipse and WDSc

Guided tour of WDSc © 2006 IBM Corporation
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Productivity Experience Architecture PP Processes

Do I
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and Java

Java/EJB

WebFacing/HATS

iSeries Web
tools

HTML/JSP HTML/JSP
Servlets Servlets

Portlets Portlets

HTML/JSP XML XML

Process
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Servlets
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Portlets

Application Technology XML
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=
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Web Services Web Services
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DB2 and SQL
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WebSphere

1]

slopment Studio

Current 5722-WDS customers with sC

for VBR3, to upgrade to WDSc V6.0 use featu
Available after GA

Upgrade from WDSC 6.0 to 6.0.1 using Rational
Product updater

WDSc Lite

Technology preview

|§erles

b '
| \ "o

+CODE
+VisualAge RPG

www.ibm.com/software/awdtools/iseries

WebSphere Development Studio Client V6.0.1 based on RWD V6

Guided tour of WDSc
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Better Tools ...RSE

*Move iSeries application development to
Eclipse Integrated Development
Environment (IDE)

IS5
=Remote System Explorer (RSE) 22950

> Provides iSeries server access from Eclipse
IDE
(included in WebSphere Development
Studio Client for iSeries)

»21st century follow-on to PDM, SEU, SDA,‘
RLU,

& system debugger
=VValue Proposition

> Improves productivity over host 3GL tools

> Provides easy access to advanced application
development tools from IBM & vendors

Guided tour of WDSc © 2006 IBM Corporation
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RSE Too big? What is IBM doing about it?
Introducing WDSc Lite Technology Preview

= Added capabilities to limit workbench functionality to E/C/D for iSeries
— For Both Standard and Advanced

= Need to install the whole product first

= Option to select level of functionality
— Use Rational Product Updater,

— Add 500MB of disk space requirement
= Memory (RAM) required at runtime will be 256 Meg for E/C/D

= Fully supported Technology Preview
— In future release we will have more componentization
* Install on demand

Guided tour of WDSc © 2006 IBM Corporation
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ystem Explorer

@i Remote System Explorer - PAYROLL.RPGLE - IBM Rational Software Development Platform
File Edit Source Compile Mavigake Search Projectk Run  Window Help
J === J - d | = = | N {fJ 4@? > Eny J G R A - R L F T J«éa J e @lERemoteSyste... >
Hremcte Sywstems 52 Team | = B || # *PavROLL.RPGLE 22 = m
& 2 | 1 + P | <}=='=> — Line 9& Column 35 Replace 1 change @;@
- e ——— .. ... CLONO1Factor 14+++++++0pcode (E) =Factar2 +++++++Resultc++++++++Len
'q, QUSRSYS. Hib.prod-sws ;I -
m* WELAEZ0. ¥ib. best—cur aossoo cCw next executable operation. ;I
i, LIBS9S1 Hib.prod-usr SEEEED S @ MSTDSP @
i, WFLABL0.Mib kest-usr eI el = S e <=| EMPMST : DIS
Wk WEISS.*lib.prod-usr BEEE0O & e SR ot <] PRIMST : DISH
W, YARLABR:. *lib. prod-usr oEEEEE & L3 eiio] EREEE <E| RSNMST : DIS
Wik, D130 #ib. prod-usr SEEEED S [ ] B— Fields
=, RSELABXA. *lib.prod-usr SEEED . K SIS it R Indicators
+ ZLZ1. *pgm.clle oEEEOE & N z e B EIE% Main Procedure
CLR1.*pgrm. clle DEEs oD & SEU'Ilke OUtlIne EI% Subroutines
MY COMPILE . *pgrm. clle e iad & . ESHEEEESER - +-Eg ACDESR
PAYROLL. *parm, rpgle oosso00 < editor _ _ view = ADDCDE
PAYROLLCZ. *pgm. chlle FMF7030: The n=s car RSNT.EL}_{ iz not def 1ned._ FI“EI CHGECDE
PAYROLLD. *parn. cblle RI‘-IF'?DiEH : The aopeVand RSNTIVL of EXSR iz not a subroutine nssns. FEI DELCDE
PAYROLLG. *pgm.rpgle ] LS E= EDITSL
QISR Y PDM-like tree 22e Hade Siale ) 2 slete oSt . E= EMPTAG
EMPMST . *File. pf-dt. . R LSS ES mvCDE
SRoSEIn RLTEERE S O table views leawre E& mMaln
MSTDSP . *file. dspf s Ex PRITAG
MSTOSPZ. *file. dspf LD L0 & e E= RSNTAG
PRIMST. *File. pF-dta E igg Eg g . e
CCBLLESRC, *File. pF-sn
QLSRR HFile, pf-sro X
QCMDSRC, *file. pf-sre oi0s5ao cCw Fea=son Code Maintenance.
" oO10s00 L e e e e e e e
QDDSSRC. *File. pF-src =
QRPELESRC. *file. pf-sr < | 3|
I PAYROLL.rpgle
- PAYROLLG.rpgle | <| | ]
QRPGLESRCP . *File, pF-: =
REFMST . *file.pf-dta Remote Syskem Details | Tasks | iSeries Table Wiew | iSeries Commands Log If%iSeries Error List &3 b4 & L= = 8
RSMMST . *File. pf-dta TORASOTM: RSELAEX S/ EVYFEVERT(FAYROLL)
B MY COMPILE. *crnd | | ] | Message | SEv. .. | Line | Location | Conneckion -
- User libraries W RMN59505 Compilation stopped, Severity 30 errors Found in program. S0 u] RSELAERHORPGLESRCIP... | torasO7m
" fSErfES Commands || » [0 RNFFO1S The operand RSMTAX of EXSR is not a subrouking name. =0 o5 RSELAEX%QRPGLESRCIP... | korasO7m
’ ericehabs [l RMFS134 Factor Z must be '0" ar '1' when the Result is an indicator,., | 30 364 RSELABXSQRPGLESRCIP...  torasOFm
EJJ%D IRESIGilSs | _'lLI 1 RMF7S1S Mowe operands ERR and EMES hawve types that are not ... 30 365 RSELAEXXQRPELESRC(P... | torasoFm
1 RMNFS173 EMDSE. operation is missing For subroukine EDITSL; EMDS... 30 u] RSELAEXY 4 JRPSLESRC(P... | torasoFm
Remote Scratchpad | = B 1 | RNFFO30 The name or indicator EMES is nok defined. 30 365 toras0Fm
| ~ [ RMFFO30 The name or indicakor RSMTAY is nok defined. 30 a5 taras07mm |
E s - T i RMNFFO31 The name or indicakor *IMN0O3 is nok referenced, oo 1 torasaFm
I value I i RMNF7O31 The name or indicator *IN04 is nok referenced. alu] 1 . korasoFm
i RMNF7O31 The name or indicator *IMN0S is nok referenced. an 1 RSELAEWS/QRPSLESRC(P.,. | torasdFm
| i RMNFFO31 The name or indicator *IMN0G is nok referenced. an 1 RSELABEXSIQRPELESRCIP.. . torasDim _Iv
b »
' |
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Debug Perspective

cﬂ‘* Debug - WebSphere Development Studio Client for iSeries
File Edit Mawvigake Search Project Profile Run  Window Help

I-l08al|x-|gs-%-||le]| ¢ %]

Resume, Suspend, Terminate, Step

E@' State: «stopped> Conneckion: iSeries (RORASCGM: 12965) Erri |
B Hread: 1 (stopped)

_QRMP_PEP_CRDEMTR. : ORDENTR. : ORDEMTR.

Expres... |Registers |St|:|rage |St|:|rag... lMu

Over/Into/Return
E #¥ Debug b4 ” E;M —
N EE YA IrE [l o=t
ﬁ Elﬁ My iSeries program [iSeries: Debug Interactive Application] Taf| @ "hos=0
& J

Examine /
CQRDEMTR. : OQRDEMTR. : CRDEMTR
L) DEXP QCMOERC | QUMDEXC - Change
' Fields

2= Outline

an outling is not availabls,

* Dizsplay the panel to user ... -
SELECT - Current
* ... prompt for a customer = .
C WHEH DspPnl = $Panell |_|ne
C EXSE FEg=Cu=st
* ... prompt for an order
C WHEHN D=pPnl = SPanesl:
C EXSE FEg=Fart
C ENDSL

b<: 893039/ Y ANTZLNQPADEYOODY Program: CROEMTR]

‘ Input / Output
Console | Tasks | iSeries Commands Log Conso I e

Supports
OPM/ILE RPG
OPM /ILE CBL
OPM/ILE CL
C
C++
Java
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ISeries Projects

*=Want to work without being connected to
system |

“Want to work using team support in Eclipse

“A special project type

—For holding source destined to be compiled on
ISeries

*A dedicated perspective
—For working with all and only iSeries projects

Help

Mew Window 0 v v

Dpen Perspective
Shiow Yigw
Hide Editors
Lack the Toalbars @ web

WebFacin
Zustomize Perspective, .. % .
Sawve Perspeckive As. ., Cither. ..

%F{emnte Syskemn Explarer

- [ Y
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iISeries Projects Perspective

4 iSeries Projects - PRTORDERR.RPGLE - WebSphere Development Studio Client Advanced Edition for iSeries

File Edit Source Compile Mawvigate Search Project Fun Window  Help

B -HE S |6 S W-k-- B I T ]
» x || #PRIORDERR.RPGLE X | < ORDENTR.RPGLE B2 outline x
Row 1 Column 1 Replace @13'
- = R....... IR PL P PLIRPPL SRPTLEIRPRR SRTRL IRPPR PPY |y wmy.wroere
- =5 QCLSRC (LocalfRemote) oooioo N - +-[1 Files
% COMPILE.CLLE (Local/Remote) R o - + £y Data Stru
EF ORDENTRCL.clp (Remote) ooosoo * ROUTINE w073 Constants
=B oRPGLESRC (LocalfRemate) ooo400 T _ + -3 Indicatars
(¥ ORDENTR.RPGLE (Local/Remote) ooosoo * This pr EEUED B0 GDE +-f— Fields
0% PRTORDERR.RPGLE (LocalfRemote) oooenn * and p sach recelvt | o C& Main Procedur
[E SLTCIUSTR. sglrpgle {Remote) B ooo7oo " = Ea Subroutin
B SLTPARTR.sqlpgle (Remote) ooosoo P T T T T T ER *INZS
CSTMR *file. pf-dta (Remoke) ooosoo " _ E= Endrg
DSTRCT *Fle.pf-dka (Remote) 001000 FPRTORDERP O E PRINTER OF: BR Freor
EI\'IFEl'u'IENT.*FllF' F_AF= O ermm b= DD 1 1':”:' FCSTHR IF E K DISK FE I'."'.'Ia|tc
ITEM. *ile. pf- P . 001200 FITEM IF E E DISK
68 OROENTD *fil I‘Oj ect 001300 FORDERS IF E E DISK e tl
ORDERS. *file. N : t < I 3 utiine
= R Ir. N B a.VIga Or T _
£ —
iSeries Project Mavigator |Mavigator | Bookmarks | < | >
1) Remote Systems » 3 | | M iSeries Build Job Status g9 x
X Eﬁh & om | R =§= Date Time Submitted | Job | Project Status |
. _ Sep 18, 2003 11:57:42 &AM 011903/COULTHARJLEEH...  torasO7m_ORDLIB Finished
+- N New Connection RSE Sep 18, 2003 5:37:04 PM 012056{COULTHARJLBEH...  torasd?m_ORDLIE Finished

+-B Local . .
! ?E;ai‘;if?;sobjects Build Job Monitor

=+ . H .
+- = Wark with libraries, ..
= bl ﬂ J ﬂReFresh Interval; 30 seconds

Remote Systems | Properties Tasks |iSeries Commands Log | iSeries Build Job Status

SV oraso7m ORDLIE
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Improve nhance tht Create a Integrate

. Integrate ;
Traditional Your End User Modular Apblications Business
Productivity Experience Architecture PP Processes

O I -

User Interface

rrcosos Sl ceecomoc
.

N

and Java

WebFacing/HATS
B0/ HATS HTML/JSP HTML/JSP
iSeries Web
HTML/JSP s Servlets Servlets
Servlets Portlets Portlets
Portlets HTML/JSP XML XML
XML Connectors =SS
Choreograph
Portlets ) :
. . Web Services Web Services
Application Technology XML

DB2 and SQL DB2 and SQL

DB2 and SQL
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WebSphere

1]

slopment Studio

Current 5722-WDS customers with sO
for VBR3, to upgrade to WDSc V6.0 use featu
Available after GA

Upgrade from WDSC 6.0 to 6.0.1 using Rational

Product updater

WDSc Lite
Technology preview
+CODE

ISeries
ts +VisualAge RPG
= b
L
a e ing
tion

IS€EIES
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WebFacing

=1 i Session A - [24 x 80]
File Edit Tranmsfer Appeatance Communication Assist  indow  Help

a Appsphere - Microsoft Internet Explorer - |EI|5

J File Edit Miew Favorites Tools Help |-

Bl | 5 | | | =4 |
Send | Hecw Dizplay | Color Map Il

<= Back + = - @ fat | @Search [3 Favorites @History ||%v =h g

J Links &]IBM Standard Software & ]1EM Standard Software Installer  48]IEM Eusiness Transformation 48] 16M Internal Help & Customize Links 1

j ﬁGU

Address I@ http:1206,96,12, 346600 appsphere/servlet/com. ibm, as400ad, webfacing, runtime . httpoontroller . ContrallerServlet ?inv=aPPCON

1111.11.1111

Connected to remote server/host 206,96, 12,34 using pott 23

Il 0570075 Cost Model Maintenance... Header

Panel help Syr Style, . . . . Customer . . color Faoh Change

Field help sy YP1998 1 ARG Status . .

el | Hisus#E Harmonizing @ 6201.93.3000

DElete Type information. Then press Enter.

Description. ..
ARGEMTIMA

Country ... ... ARG

Miz % ... I
Htsus#/Harmonizing |1111. 11.1111

approved by

approval date

-l

4
|@ Done I_ ’_lﬂ Internet

Guided tour of WDSc
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Better User Interface: IBM WebFacing Tool

Traditional *PGM DDS
Model User Interface Data Display
Logic Buffer File (DSPF)

1
v
Business Logic
1
1

+ Conversion ]
. ' done during
. 5250 screens
DB Logic developmen
‘ E|Cus1’1n'rer'1 !E.
@& Nomal | HTML Soucs  Previe

JSPs &

|_ JavaSCI'Ipt —‘ glCusﬂn‘l’er'I !EI-

WebSphere App [
- - |D—
Server -

Welcome to ABC!!

Please complete this form

WebFacing
=Converts Display File source (DSPF) to JSPs & Servlets
*0S/400 decides to create 5250 stream OR Web Interface
=Applications run "as is", no need to change
Quickly web-enable many applications

Customer Number

0010100
Subrnit Reset |

Browser
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WebFacing

I
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= Given DSPF DDS input, generates a Web application that is still driven by the
unchanged iSeries business logic.

- DDS and UIM-Help become JavaServer Pages (JSPs), XML and a
controller Servlet. All generated for you.

- JSP == Display File for the Web
= Does require DDS source — Evolves source as a step in application
modernization
* No runtime fee until V7.
= No interactive cycles
= Advanced-only capability

— Portal support

— Support for single signon using Enterprise Identity Manager
— Support for extension points based on Struts actions

— Support for viewing spool files

— Support for positional CCS

Guided tour of WDSc © 2006 IBM Corporation
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WebFacing
WebFacing

& WebFacing - WebSphere Development Studio Client Advanced Edition for iSeries

File Edit Mavigate Search Project Fun wWindow Help
|F-HEs || X%|8] |-
ﬁ fE ‘WebFacing Projects 3¢ || = My First WebFacing Project Log @ Web Browser X
3 E'""% gﬁ“t WE':'FE'S”';' Project [ http: iocalhost:9080/My % 20First%20WebFacing 20 oject WFLogorzinv=c9172¢. | @ | <@ = @ b & | [l
=l-bgg CL Commands
R ~-(gg CALL ORDENTR
| & = (2 oos
== = (2 <My iSeries =APILIB/RPG/,
FROMPT _
Conversion Type choices, press Enter,
: 2=Change =
mputs, OUtpUtS
Customer number . ..., .. nooe order numb
(2 <My iSeries =APILIB/RPGAFA(SL o Eé‘é?g;“fr NAme . ... 4. ’:“IT’;*R%D}EV;”
%MT—EL iSeries »APILIB/RPGAPP(3L ‘;m:fel | Converted app. L
s 2 SRR in Web browser etsEsHE
Bl indesx. bt Opt Part Descriptic Qty
@r logon. jsp
£l i | i'|
WebFacing Pr... INavigatDr | Server Zonfig... I
=
<__ | 1] ] .l|
Property Yalue | Dore [
{013 Hosk TORASIFE = —
02 Userid coulthar || T Servers ﬁ' * G* E{:ﬁ' @ EB =
bt okesdesdedobok Server I Skakus I Server Skate .
Built-in & remote Web '-.-'-.-'el:uSphere v5.0 Test Environment: {23 H* Stopped The server shoule—
Ap p lication Servers / WebSphere v5.0 Tesk Environment (3] m Started Server is synchro s
. B £ 11T ] lj
Properties ]Gallery |Li|:urar3.-' |'-.-'-.-'e|:uFa Thurmbnail |Sty|es |C|:|I|:|rs |Links lServers ]iSeries Cormmands Log |C|:|n5|:||e
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Better User Interface: HATS

5250 screens

Traditional
Model «pgp\ DDS 5250
User Interface Data Display
,_Logic Buffer File (DSPF)
M 1
Business Logic
! i
DB Logic
WDHT
= HATS Engine
. . = | (default rules)
HATS Studio (Toolkit) for | [ =——
Customizing Servlets
& JSPs
Host Access Transformation Server WebSphere App
=Converts 5250 Data Stream to HTML "on the fly" Server

E| Cus‘l‘In'rer'I !E.

@& Nomal | HTML Sou

g| CusTIn‘rer'I !E-

dl Z & homal] HTML Source Freview

Done

Welcome to ABC!!

Please complete this form

Customer Number

0010100

=Applications run "as is", no need to change

=JSPs are created with full customization
Quickly web-enable many applications

WDHT enablement in HATS 6.0.4 for |5/OS V5R4

Guide . LUl

A DSC

Subrnit Reset |

Browser

© 2006 IBM Corporation
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Original

Guided tour of WDSc

Some
customization

Seioen Regen
edect nepgion on the hott seen o sl

Full
customization

Insert Host Compornent

Rendeting Oplion
Select amelhod ta sender the hadt screen

Suossena - a0 Wan s

1. Usar ok
EI [2. Qifics tasks

Eclipse based
Development
environment

Bungns
Lirks:

o
Optian list 3'

I 1. Uszer tasks

Office tasks

General system tasks
Files, libraries, and folders
Pragramrming
Communications

Problemn handling
repdown list)

DEAGm e

_ Dafine or change the system

Bk | ear |[CEeen | cwes |

| ypreview ATET
1. User tasks | 2
2. Office tasks
3. General syslem tasks I
4. Files, libraries, and folders |
5. Programming I
6. Comrmunications

7. Dafine or change the system I 5

-

T oo
=

1 Usertasks

2. Office tasks

3. General gystem tasks
4 Files, bbsaries, and Foldare
5 Programming

© §. Communications

7. Define or changs the gystem .1[

Opticn list]
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IBM WebFacing Deployment Tool with HATS

Business Logic

"
| |

DB Logic

/

e technology (WDHT)
*PGM
User Interface Data 4—| Display :
: Logic . Buffer |—> File (DSPF)

5250 stream

WE conversion done? I—>

WDHT

yes

no

HATS HS!/

WebFacing runtime

Engine
(default rules)

WF JSPs

WDHT

=Accepts mix of WebFaced Ul and not converted display files
*Need to buy Runtime license

*No need for OLTP (no interactive system capability needed)

Quickly web-enable many applications, mix of WebFaced and

non WebFaced Ul allowed

Guided tour of WDSc

5250 screens

E| CustInterl.. !E.

P E o I|HTMLS Preview

Done

g| CustInterI.. !E-

' | I|HTMLS uuuuu Fieview

= = O Done

PH.

1l Welcome to ABC!!
Please complete this form

Customer Number

0010100
Subrnit Reset |

Browser
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WebFacing Deployment Tool with HATS Technology
(WDHT) V6.0.1

= Customers need to buy WDHT license to deploy and run applications
* Fully converted WebFacing applications currently don’t need WDHT

= WebFacing applications that are not completely converted will need WDHT

— When application at runtime encounters screens in non converted display files
WDHT will provide default conversion using HATS datastream conversion

— HATS customization is currently not support in a WDHT mixed WebFacing/HATS
environment only default transformation will occur

= HATS V6.0.4 now uses WDHT

— WDHT provides for HATS applications runtime environment that doesn’t require OLTP in
V5R4

— HATS applications support full customization (not mixed with WebFacing screens)

= WDSc contains 2 WDHT licenses for testing purposes

Guided tour of WDSc © 2006 IBM Corporation
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Improve Enhance the ntearat Integrate
Traditional Your End User A " l,egrf,‘ © Business
Productivity Experience pplications Processes

User Interface

rrcosos Sl ceecomoc
.

and Java

Java/EJB

WebFacing/HATS WebFacing/HATS HTML/ISP HTML/JSP

iSeries Web Servl E—
s ervlets ervlets

Servlets Portlets Portlets

Portlets ISP XML XML
XML Connectors =SS

Choreograph
Portlets

HTML/JSP

RPGICOBOL

]
[ieBFecing e
| HTMLOSP
| Serviets
| portiets

Web Services Web Services

Application Technology
DB2 and SQL DB2 and SQL
DB2 and SQ .
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WebSphere

Qo]
|
|

1|

slopment Studio

Current 5722-WDS customers with sO
for VBR3, to upgrade to WDSc V6.0 use featu
Available after GA

Upgrade from WDSC 6.0 to 6.0.1 using Rational
Product updater

WDSc Lite
Technology preview

_ orie +CODE
Facing +VisualAge RPG

WDHT

support
www.ibm.com/software/awdtools/iseries

WebSphere Development Studio Client V6.0.1 based on RWD V6

Guided tour of WDSc © 2006 IBM Corporation
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Web Tools inherited from RWD and RAD
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= Web Projects and Perspective
— J2EE-defined folder structure for Web Apps
— Superset of Java projects (inherits Java Tools)
— Automatic creation/maintenance of web.xml file

= Editor support
— Create/Edit/Validate/Debug JSP and HTML files

— Images and animation
— Cascading Style Sheets (CSS)

* Import/Export from/to a variety of sources

— HTTP/FTP/WAR/EAR
= Link viewing and management

— Converting links, flagging broken links, and fixing up links as
linked resources are moved or renamed

Guided tour of WDSc © 2006 IBM Corporation
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Web Projects

*One of the project types in WDSc

»\With its own perspective
»\WVith its own "new" wizard
»\Vith its own set of tools

*Created with J2EE folder layout
*Created with simple web.xml file

» Automatically updated as resources are created
»Has specialized web.xml editor

= 'eb - IBM Rational Software Development Platform

&

dit Mawvigate Search Project Run Window Help

Alt+Shift+-M

Chri+ie 5 Dvnamic Web Project
Close &l (k| -Shifk4-F4
W Static Web Project
- EEE (ZEr| 45 ¥ Folder
W Save s b7 HTMLIHTML File

Guided tour of WDSc © 2006 IBM Corporation
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Web Application
» Standard VWeb App folder structure:

+Web application folder (root folder)
+Source
—all non-deployed files (java)
+WebContent
- - - collectively known as "Web
—all Web files (nhtml, jsp, gif, ...) e —
+META-INF
—MANIFEST .MF maps dependent jar files in other Web apps
JoEE +theme
- —.CSS style sheets Web application deployment descriptor:
13 +WEB= INF »identifies servlets, security, env vars, mime
B types, key pages, external references and
—web . xml session configuration info
+classes
—Java classes of this app (usually generated)
+11b

U 4aVUU 1IDIVIE VUl PUI auuvill
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Page designer tool

*Page Designer for jsf, jsp & HTML
*Frame wizard
*\WebArt designer
AnimatedGIF designer
*Spell Checker
*HTML validator
‘HTML to XHTML converter
*Attribute dialog

eL_ink utilities
O fix broken links
0 Convert links

Guided tour of WDSc © 2006 IBM Corporation
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Rational Software Development Platform

F J5F Format Table Frame Page Tools Mawvigate Search Projeck Fun Window Help

Jcs - JE % | s mEE sie |85 [ 25-0 -%-Q- @5 |-l i [ o | 5oeun >
L;'_"?F'rnjen:t Explorer &3 e = <}==f> - = El B indes. bkl £3

C‘% Enterprise applications

2-Ca

41

Eﬁ Application Client Projects
[(a. Connector Projects

#-Cg EIB P

c=-Project Navigatpr e 2% IBM WebTool Three Frames

-Ea wep mice wavigacon
24 Web Diagrams

€83 Struts

-2 Java Resources

=- = webContent

= Menu

[H-[= META-INF

#-= thems

(= WEB-INF

----- [E] changePassword.jsp

----- [E CustormerInguiryInput,jsp
----- ] CustomerInquiryResultsg
----- [E=] error.jsp

----- [E] index.html

----- El logon.jsp

----- 2 messages.js

----- / MyFlrstWehF\ pllcaton perml
----- = phon I
..... = phe
----- E phoneMasteryiew. jsp
----- stripes. gif

----- E tignecgileisp

%8y CustomerInguiry. wit
§$ My Firstwebapplicaton. mpeml
F-T-2 rederentes

ex Deployment Descripkar: MyFirsbwebapplicate

AT RTR T T

Snippets &3 Cutling |

<2 Weh Service

(=L WebSphere PMEs {Programming Model Extensions)

[= 5P

=

x3L

)

Portlet

=
=

Portal

== Attribute editor

YourColntro.html

g )

Guided tour of WDSc
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WebArt Designer and Animation GIF
designer

22e Untitled - wWebSphere Studio WwWebart

il €t Yiew Object Tosls ek izards for Logo/Button/PhotoFrame/Rollover

| o= E | B B I D
from -4 O _ -~ 3 =
=] & >

Button Wizard {Seleckt Shape - 12}

£25 wiebdnt Gallen: | @ Gallew | Y
- e -
o FL L
B uttorn Fallower Shapes L g Lizt:
T exk: S @D -
- s EE v
d

- =1 7 = :
i : AI i?%' arwil
.

oo ooz ooz

topice ||HNEWS | |Sbwmml . |

o4 anS aoes

N =1

Ty | | Sbemedney | | (Esleanmr=? ol | » WebsSphere Studio AnimatedGif Designer - bookbinding001 an100.gif
Fil= Edit View Effect Play Window Help
(== =)

Seep Insert —usB@b@d| 2R XD - |FEE aEs| S |
For Help, press the [F1] keyw.
| D 2 L

4 bookbinding001an100.gif

Attribute :
|

|T0ta| number of images : & (5.500 sec) S

Ll

For Help, press the [F1] kew.
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IBM System i5 Web Tools

®|Series Web Tools, at a glance

> Tools optimized for iSeries developers!

sHost Information wizard
v'Set runtime information such as library list and sign-on information, to be
used by glue generated by all Web Interaction wizards for this Web project
=\Web Interaction wizard
v'Generate a Web front end for your RPG/COBOL programs without having
to write Java code. Wizard generates JSP Ul and Servlet logic to call
program on System i5.
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= - .&m@—;—w MEAE Y o
1ISeries Web Host Information Wizard

|
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4P iSeries Web Tools Run-time Configuration

iSeries Web Tools Run-time Configuration

> I n fo r m at i O n u S e d a.t Specify the run-time configuration For program call of iSeries Web development toals =&=
runtime by all generated seteshostrane  [Domerv
Web servlets in this Web |77 o

Password

p r Oj e Ct v Prompt for iSeties user ID and password

— Runtime library list

sName of host with biz logic il [ e |

Library I Library Position I

Aadd
sUser ID and password for
signing on, or choose to senove |

Maove Up

p rom pt Mave Down |
sLibrary list, curlib , initial
program for runtime Current orary; [PURPRE =

Initial command:

| CALL INITPHIL
[ Display detailed runtime errors

™ Use program call JCA conneckar

Specify the JMDI name

Guided tour of WDSc
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Web Interaction — How it works

Generated or

Generated mapped
or mapped Generated Struts output Page

input Page Action class

Output Page Fields
(3L Paie Figlds invokeHostProgram f
-
Input r N
ActionForm o Output
bean ActionForm
i L bean

Guided tour of WDSc © 2006 IBM Corporation
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Web Interaction Wizard

® Two modes to interaction wizard:
1. Generate input/output Web pages
= Given the parameter description of the API to call
2. Generate mappings
= Given the input/output pages
= Given the parameter description of the API to call

= Given the mappings
v' between input parms & input fields
v' between ouput parms & output fields

Creates applications based on STRUTS framework

Guided tour of WDSc © 2006 IBM Corporation
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New standard framework java server faces (jsf)

"Wait something better than STRUTS is here

*A new standard framework fully supported in WDSc
—Tool support for jsf

—Page designer

—Binding support of data beans and Ul controls
—~Web diagram editor for jsf

— Quick edit for small pieces of Java code

Guided tour of WDSc © 2006 IBM Corporation
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JSF Features

" Web page development

— Event driven architecture

— Direct binding of Ul components to model data

* Just like externally described workstation files

= Navigation framework

— Also referred to as “Controller” in MVC
= Validation and error feedback
= Session and object management

— Managed beans

* Internationalization (i18n)
= Easy database integration

Qo]

1L

1|I||I
'!}Iilll
iy

— Easily create pages to display and update data using SQL

Guided tour of WDSc © 2006 IBM Corporation
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Web Page Development

= JSF contains a collection of Ul components to make
Web page development easier

—Each component has extensive properties for customizing
look and behavior of component

— Components can be bound to variables for automatically:

* Displaying the value of variable
° Assigning value to a variable on page submit

— Components have associated “events” which you can
write code for

* JavaScript for client side events

- onclick, ondblclick, onkeypress, ...
* Java code for server side events

- Value Changed, Command, ...

Guided tour of WDSc © 2006 IBM Corporation
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Web Page Development (8.5 % \Cune M=)

[SLHTML Tags

|1 15P Tags

9 ﬁ-\ [~ Crystal Reports Faces Compone. .
Web Browser (3 Faces Components >

query.jsp - query.jsp * El -~ | heinputText = Standard - Data Table

| Panel - Group Box
[T]Panels - Tabbed

Order E.I'lt['y App]icationabn = Panel - Menu Bar

=7 Command - Butkon
% Zommand - Hyperlink.

A7 Link,
= [ Input

Input - Text Area
RGEEEt oeso T —_— R LR L LR R LR TTTTTTTITITmTmmmmmmeees =tHRich Text Area
Misirmum Price:8¢ fminPricst 123 @{Error Message for MinimumPrice} =
L - m II'||:IUt - Password
Iyl Fﬁce:““.ﬁ ; ﬁiB{Errur Message for MaarmumPrice} /| Check Box

+ Check Box Group
CIEry | £~ Radio Button Group

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 5 Combo Box

EY List Box - Single Select

[=f List Boix - Multiple Select

[ File Upload

", diagram.gph

@ *query.jsp X

azz Qubpuk

{n} Cukput - Formatted Text
Image

9 Label

Design] Source | Preview| Misnlaw Frenr ¥
L@ Page Template

% Web Site Mavigation

l!_i,- Drata

== HATS Components

Powerd by iSeries( Ty
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Web Page Development

", diagram.gph @ *query.jsp X

query . jsp - query.jsp *

m_QuickEdit Servers | Console | Problems

sy

-

= v =0

BODY

e scriptCollector

Id: |:'~'1.aximumPrice |

Walue: | #{requestScope. maxPri |

kpl: puk

b scriptColleckor

h:Farm

Order Entry J/Ihinputrext

« Validakion

« Behavior

« Accessibiliby

Style: props: [ [[4]
Zlasses: |inputText @I

Size:  Width: I:l {Characters)

£ |

Properties B ESTelNs A a4 Servers | Console | Problems

uick Edit: [hiinputText] - javascripk

Format: | Murnber

|E| Input assistance:

Type: [Decimal [+

TTonE O show helper butt

Type: [ Spinner

Pattern: |

IEI O show prompt chat

Currency syrmbol:

Integer onl
O d ¥ Prompt characten

Powerd by iSeries{TH)®

Design] Source | Preview |

@'ﬁ-‘alue Changed |

@Dnblur
@Dnchange
@Dnclick
& andbildlick
@Dnﬁ:cus
@anﬂyduwn
onkeypress
@anﬁ‘fup
@Dnmausedawn

Insert a code snippet or write wyour script here
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Navigation

= JSF provides framework for specifying navigation
rules

— Commonly referred to as “Controller”

—For example:

* When submit request from this page then invoke this action
* If result of action is “success” then display nextpage.jsp
* If result of action is “error” then display error.jsp

" Rules stored in faces-config.xml file as navigation
rules

= Use Web Diagram editor to graphically layout
application

— Automatically adds navigation rules
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Navigation — Web Diagram Editor

=

. g Sy
EgPrDject Explarer &2 Gallery| sl 4 disgram.oph X [ *query.jsp (& web Brawser B @Palette 3 Snippets =8
= E - | [ Select
[F'é, Enterprise Applications a =t Connection
Eﬁ Application Client Projects &) Mote
[ Connector Projects ™ web Parts -
#- [ EJB Projects —
=% Dynamic Web Projects g tieb Application
Elg J5FDemo = ___—__—__—*——__. Web Page
1 uery.js
& < query1sp 7 query E Faces Parts +
------ L results.jsp . s
[E Java Resources b
E[E;- WebContent B < Undo
[+-[= META-INF
i Redo
[#-[= theme b b
E-& WEB-INF Edit Web Page
B & dlasses Edit Other v
¥ Delete
Rename details.jsp
< Change Description
Tey +
Dir iy +
anap +
Align +

Show Page in Web Site Designer
f Diagram Settings
i B .
7 Filker Settings

Run on server, ..
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Validation and Error Feedback

= JSF provides rich support for input validation and error

messages
* |Input validation

— Optionally associate each Ul component with a messages
component

— Specify validation rules for Ul component
— JSF performs validation when page submitted

— Page redisplayed with error messages if validation fails
= Error Messages
— Insert general message component for page

— Add messages to “FacesContext” during processing
* Support for informational, warning and error messages
— Messages automatically displayed with next page
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Input Validation

£
WMirirmurn Price: ¢ [minFrice} 123 B{Error Message for MinmumPrice}
Masdrum Price:#e [masPricel 123 @{Error Message for MazimumPrice}
A
Query | —
Ilirimum Price: |‘1 Walidation Error: Specified attribute 15 not between the expected values of 0 and 999 2%

Mazmum FPrice: |1|:”:|

Query |

Quick Edit | Servers | Consale | Prablems B -« = Eﬂ

BODY Display validation error messages in an error message control

hix:seriptCollector & Use simple validation O Use advanced validation When value is invalid, redisplay page with errar messages in a

kpl: put Minimumn: 0.0 |

e scriptCollector Maimum: | 999,99 |
F:Farm

hinputTesxt

Click to createfedit custom validation code

- Validation

« Behavior

- Accessibility
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Easy Database Integration

= JSF includes special components for displaying data on a web
page

— Single record (Relational Record component)

— Table of records (Relational Record List component)
= Drag n Drop component onto page
— Wizard guides you through creating SQL statement

— JSF Ul components automatically added to page for displaying data
— Add row actions to table of records

— Automatically created Delete, Update and Add actions for single
record
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Database Web Pages

f —
&y, diagram... [ *query.jsp (@ web Bra... faces-c... [ results, ., M Databas,., X
DatabaseExample. jsp - DatabaseExample. jsp E - | BODY - | Standard =
Snippets | — O
Flace content here. 5L HTML Tags
® Add Relational Record List X] [ 35P Tags

[— Crystal Reports Faces Comp...

Relational Record List -
[~ Faces Companents

Enter a reference name For record list, E Y
L@ Page Template

% Web Site Mavigation

I.Lt}/' Diaka -+

EI"“] Business Process Message

Marmne: | alRecords|

Create a name to refer to this record list within the page, = PeopleSoft Record
[™ Retrieve an existing record ar record list from scope E PeopleSoft Record List
SCope | Isessiu:un ;I {% SAP BAPL
) 58P RFM
Key IaIIRecDrds =5 siebel Record
™ Reuse metadata definition From an existing record or record list f&] Siebel Record List
A Wweb Service

iles Erowse, .,
Ing il I 4| [g EJB Session bean
=i Relational Record

You can aukomatically add data controls to wour page to display the lisk of records Relational Record List
{configure details on last page of this wizard), - e

W add data contrals

L T3 U T 1L 1

Fimish Zancel

< Back I Next = I
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Database Web Pages

© Add Relational Record List

Record List Properties R

@, The table selected doesn't have a primary key, Choose one of the columns as a Y
primary kew in the next page -

Conneckion nare: | TORASCGMS ;I New...l

Table:

=55 WDSCDEMO A
[=-[Z7 Tables

i [7] WDSCDEMO.CSTMR

E WDSCDEMO,DSTRCT

- WDSCDEMOH

DSCDEMC, ITEM

-] WDSCDEMO,ORDERS
-5 WDSCDEMO, ORDLIN
-] WDSCDEMO . QCLSRE
-] WDSCDEMO.QDDSSRC
-] WDSCDEMO, QDDSSRCP
-] WDSCDEMO,QPMNLSRE
-] WDSCDEMO, QPMNLSRCP
-] WDSCDEMO, QRPELESRE =
- WDSCDEMO, QRPGLESRCP

F= nnimmmmeras, creeis

< Back I Next = I Fimish Zancel
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Database Web Pages

© Add Relational Record List

Column Selection and Other Tasks

Select the columns to include in wour record. % Y

E‘D % ITEM Tasks
- &= Primarykey Modify primary kesy
B

Qrder resulks
: B IPRICE : BigDecimal —_—

= B IDATA : String
Filket results

Advanced tasks

Add another database table
through a relationship

Auko generate key

Set concurrency contral

< Back, | Mext = | Fimish I Cancel |
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Database Web Pages

=
I."<>a.u:|iau;|ram... [ *query.jsp @ web Bro... faces-c... [ resulks, .. @ *Databa... X
DatabaseExample. jsp - DatabaseExample. jsp * E] - | hioutputText = Standard -
mFI- -E‘l-'-- x }}3 EE\ 'r----------------------------------------- ----------------------------------------------------- :
ade Lata . Part Mumber™ || Part Mame™® | |[Iprice ™ Idata ™™ :
L
[+ Scripking Yariables E E
Faces Managed Beans : :
Eﬁﬂ ialRecords (Service Daka Object) ' i
= alRecords (ITEM) v {110}k {INAME}®EE | (THRICE}"2 [DaTal b !
© - H IDATA{String) 5 5
~ H D (String) ] i
- B IN&ME (String) ' ;
- B IPRICE (BigDecimal) E
i dodllRecardsFetchactiond) ST T e

i3 donlRecordsUpdatesction()

Design] Source | Preview | l
. | ~,
ElProperties &7 . GQuick Edit|Cu:unsu:uIe v:‘rcul:ulems| B = —O8
BODY Id: |text5 ’ | Eormat: |String E
| |
b seripkCollectar Yalue: |Iprice " | O render the HTML in the value
H
h:dataTable Style: Props: : #8

h:column Classes: |outputT

f:facet (header)
[E h:oukputText

<
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Excellent Java tooling (Java Perspective)

4 Java - WehSphere Development Studio Client for iSeries

File Edit

Source  Refackor

Mavigate Search Project

Profile  Run  Window  Help

> -

=R =

| % -

|

B R

® | afded || 9| %-

B ¥ &

i.? Package Explorer
G Elaw e

FECIE

Package Explorer

g Hierarchy : Emplot

-] 8 Tk

=Tz My Java Project

EIE com,acme, custamer
m Customer.java
m SpecialCustorner . java
O, acme, employes
m Conkrackor.java
EBINRErployee. java

m PartTimeContrackor.java

m PartTimeEmployves, java
¢ [J] Student.java
JRE_LIE - DnYwebSphere Stud

=

e

=@ Object

EI Contrackor

B student

Hierarchy View |

| | Package Explorer ]Hierarchy

@ PartTimeContra
Nc) PartTimeEmployes

v X || J Custa... ! J Spedi... [@E... X] J PartTi... ! Jjc4

Java Editor

*® .

1

public class

5= Outling

L@ 0 x

mploves ; A

@author coulthar

To change this= generated comment =
Window:Freferences:Java:Tenplate
To enable and di=able the creati
Window:Freferences:Java Code Ger

private String id, name;

AT

* Constructor for Emploves.
*

public Emnployes()

B com.acme.employes
=@ Emploves

id ¢ Skring

name : Skring
ot Emploves()

@ getId(

@ getMamel)

@ setId{String)
@ sekMamelString)

Qutline View

super( )
SO
* Feturn= the id. b
£ Il >
7 Tasks (0 items) o v X
| [ | ! | Description | Resource | In Folder

<
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Java Tools iSeries Extensions

* Remote support
— Remote transform, run, debug
* Programming support
— Wizard to generate Java wrapper of *PGM or procedure
— iSeries Toolbox for Java built-in
— Java beans for iSeries access

— Documentation and samples

Guided tour of WDSc © 2006 IBM Corporation
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Program Call Wizard — how it works

Input Parameters Output Parameters

setCustld(String getCustld()

getCustName()
getCustContact()
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JavaTlools Enhancements version 6.0

*“Toolbox, JFormatted, DFU, and ObjectList beans are
now available in the palette of the Visual Editor for
Java.

—User can now create Java classes to make use of these visual
components or Java beans inside the Visual Editor for Java.

“Enhancements to the Program Call wizard:
—Easier to launch the wizard

—ADbility to reuse configuration file for multiple program calls
—Better entry field validations

—Better user interface for importing PCML from source
= Ability to browse for procedures of a service program
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1ISeries Developer Roadmap

Improve Enhance the Create a Integrate

. Integrate ;
Traditional Your End User Modular Business
Productivity Experience Architecture Processes

EEEE EEN B

User Interface

rrcosos Sl ceecomoc
.

ana Java

Java/l JB

BERREIN/HATS WebFacing/HATS

iSeries Web
tools

HTML/JSP HTML/JSP
HTML/JSP Servlets Servlets

Servlets Portlets Portlets

HTML/JSP

JR LR

Portlets XML XML

Process
Choreograph

Servlets

XML

Connectors

Portlets

Application Technology XML

Web Services Web Services

DB2 and SQL DB2 and SQL

DB2 and SQL
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WebSphere

1]

slopment Studio

Current 5722-WDS customers with sC

for VBR3, to upgrade to WDSc V6.0 use featu
Available after GA

Upgrade from WDSC 6.0 to 6.0.1 using Rational
Product updater

NEv | WDSc Lite
Technology preview
_ erie +CODE
Facing | projects +VisualAge RPG

WDHT
support

www.ibm.com/software/awdtools/iseries

WebSphere Development Studio Client V6.0.1 based on RWD V6
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What Are Web Services

= Function that can be programmatically invoked over a network

|
1
=1

= Basically remote procedure calls built on open standards and
proven technologies

— Lots of new standards around Web services to ensure interoperability
in heterogeneous environments
— Underlying implementations built on proven technologies like

* XML

* HTTP

° Messaging middleware
* Security standards
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Why use Web Services

“Because:
—They are the latest hype

—They are hot

—They are cool

—They are useful

—~Somebody asks you to provide one for a certain task
—~Somebody provides one and asks you to use it
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RPG/COBOL Program as Service Provider

Client logic simply
invokes the proxy

and does not
Java wrapper for RPG / COBOL program know the Web

and WebService Wrapper service is remote
(generated from WebService Call Wizard)

| /

Business 117 Client

Logic &~ ="="2) application /
(RPG or SOAP over HTTP B2B app
COBOL) ;

f Web Service Client Proxy

Business logic (generated code)
does not know it is

invoked as a Web
service
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Tools

= Web Services Tools in WDSc
— Create

* Web services from:
- ILE RPG/COBOL source (new wizard in V6.0.1)
- Java Beans
- Enterprise JavaBeans (advanced edition only)
- SQL Queries
- DB2 Stored Procedures
- DB2 XML Extender calls

* Web service client proxy given a WSDL document

— Test

° Test your Web services in the WebSphere test environment
° Generate test code to test generated Web service client proxies

— TCP/IP Monitor

* Useful for debugging SOAP messages between provider and
consumer
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WebService Wizard
Use Remote Systems Explorer to select member

enobe Systenn Ex

rer — IBMM Rational Software Dew

paenk

Edit FMawvigate Search FProjeck Run Sutimid o Helo

= | | == - &
- Select member

Remoke Syskermns 22 Teaml
= 2 | . .
B rorashec From popup select WebService option

= &% iSeries Objects
g

= wwork with libraries. ..
B wwork with objecks. ..
1'.1:’5 wWl'ork veith members. ..
=i Library liskt

=i, OsYsS.Flib.prod-sws

SYS2E. Flib. prod-sys
DHLPSYS . *lib.prod-sws
QUSRSYS, ¥lib.prod-sws
WSSLAaBEX . Flib.prod-usr
DEMOR. *pgm.rpale

DEMORES. ¥*pgm.rpgle Cipen Wwith »

=

=

c GETDASCL. *pam.rpale Browvese With >
& SETDASOLY . *pam.rpale

e GETDATA. *pgm.rpgle I Rename...

= SETODSSOLE, *pgm.chlle

[E Copy

REASADDTACS . *pgm.rpgle
WRTDTaC. F*pgm. rpale
SETDATAS. *srvpgm.rpgle
SETCATASC ., *srwpgm. chlle
SETDSSOL, ¥srwpam. rpgle
ORDEMTR . *srwpgm.rpgle
SETDATAS. *module
GETDATASC. *module
GETDSSOL. Frodule
SLTPARTRFA. *module

= Mave...

Create Web Service

Lijur i i)

@@Wwwwﬁﬁﬁﬁﬂﬁﬁﬁﬂﬂﬂﬂﬂﬂmﬁ

=" werify

serify (PrompEd. ..

CELDIAL. *ms=gf FOMM Options g
IrYMSGF, F*rsgf Compils >
rFMYMMSGF ., Fisgf Compile (Prompk) >
WRPGMSGER . F*risgF LU=ser Actions L
ALLEACEK. *File. pF-dta

o 0 o o g g o o o o 6 e A

add To iSeries Projeck. ..
FMake Awvailable OFfline
DebuglSerwice Enkryl L3

ALLSALES . *file.pf-dta Remoke Sysktem Dekails | Tasks B = og | iSeries Error Lisk | iSeries Jol

APPSOURCE. *file. pF-src File “WSSLABXX/QRPGLESRC (8 Members)

EvREGIOM. *File. IF

CELDIAL. *File. dspF rarme | Tvpe

CUSPRIMNT . *File. pref O GETDA SO
iy

[+

ask modified | —reaker
april 22

atcribuke

InMn|

= CLSTIMG . *File. dspF = _ Properties
= CUSTOMER . *Fil=. pf-dta GETDWA T
CUSTOMLL *4File. IF

SETDATAS RPGLE

CILSTOMLE. FFile . IF -

— april 10,
CUSTOMS1 . *Fil=. IF Oz sUBF

_ . ebrua

.
EEZIEE:E*?:EE O wDscCsRY o sbruary 28, 2005 ... Februan
) e % WOSCSRNE RPSLE SR Serwvice progra. .. L] g February 25, Z00S ... Februan

CISTOMSE il IF
EVFEYEMT . *Fil=. pF-dta
IMRWPRIMT . *File.prif
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Web Service Wizard
x|

Review yvour Web service options and make any necessary changes before

=Click Finish & Done! Web Services {9
-Drop-Dead Slmple' proceeding o the next page.

—Seryice

Default is iSeries Web

. - ch seryice e iSeries Frogram Web Service -
Service type BP I 9 J

W Start Web service in Web project
™ Launch the Web Services Explorer to publish this Web service to a UDDI Registry

The Java bean proxy will /F Generate a proxy
provide a remote |’Clier|t proxy

procedure call interface to

the Web service Clientt proxcy type: |Java proxy ~]

W Test the Web s -
/ W Monitor the e We could select Finish here and test the Service

We will test the Web But lets specify some more details

service after it is created

We will monitor the SOAP < |) Fieh Cancel
traffic for this Web service
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Configuring the Web Service- Edit Program/Parameters
x|

-File name shows the Program source Dbject Selection Page
file the wizard was launched from (valid Object Selection Page
types incl. ILE RPG, COBOL, PCML)

-Browse files to select a different file \
File name: RVICE/QRPGLESRC (CUSTINFG)

-The default Runtime configuration is
taken from the System i5 connection

Browse files...

Runtime configuraton: | CLUSTIMFC

: OWSE...l

-Edit to change the configuration

-Browse to choose an existing Program call definitions
configuration (.config file) S CLSTINED
, s ject: CUSTINFO
= Selecting the Program (CUSTINFO), SR CSTINFO Program object
you can change the Library, Program IN_LMNAME Library: HLIBL hd
type, Program Object etc. (in most
’ Program type; HSRYPGM -
cases the defaults are sufficient) i —
Eritry point: CUSTINFO
=Expand the program to see program
parameters CCSID of entry point:
=Selecting a parameter (e.g. IN_CID), . o ngESTAWS r
you can change Usage type, CCSID arse erder: = s
Thread safe; false |
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Configuring the Web Service- Runtime Configuration

Signon information is defaulted from

System i5 connection

Alternatively, can use the Program Call
Java Connection Architecture connector
for signon and connection management

(advanced product only)

Guided tour of WDSc © 2006 IBM Corporation

Configure Authentication

@ iseries Web Service Runtime Configuration

Specify how the program call runtime should connect and
authenticate

& Specify signon values

Host name: | TORASCGM

Passwiord; | Aereeoreke

¥ Enable password encoding

" Use program call JCA connector

DI name: |

= Back | Mext = |

Finish

Qo]
(el
g 1"
..lli'
ol

Cancel |
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Testing the Web Service

After wizard completes, the generated Test
Client JSPs are run on the server (selected
option “Test the Web service” in the wizard)

.l'-!' I|_|"'|_|'E!|':I E:r'I:I'I.I'I.I'E:E!r XX

=
v/ TestClient. jsp j B | 2w & @ & | .
N

Select one of the methods to test, then Meth{)ds - Inputs
enter the input data, Customer ID “0001”

e custinfo inputData:

{1series.wsbeans.c N INAME:
¢ custinfo XML 1 B '
IN_CID: 0001

Click “Invoke” and the results of the Web

_service are disp_layed, _Customer ID “0001” nvoke | Clear |
is associated with Annie O! T | _>|LI
returnp: BN
oUT STATUS:
o _DS:
= As you will see shortly, there are rEC_FOUND: 1
many different ways to test the oUT_STATE: 10

oUT FNAME: Annie O

Web service
.|| oUT_COMMENTS:
[ 3

00001 +|

( I
|
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WSDL editor in WDSc (graphical view)

@i Remote System Explorer - GetProductInfo.wsdl - IBM Rational Software Development Platform - |E||
File Edit Source Mavigate Search Project Rum WSDL Editor  Window Help

Jr‘j‘.H_|J Jﬁ;vov%vjﬁj’@@v:vjﬁhﬁ 77 | Efremote Syste..,

35
i

GetProductInfo.ws

N
Definition
Imports | | Types
‘ = (5] hetpe s
Services Bindings Port Types Messages
B & Inventory3ervice E| |InventorySoapBinding Bl &9 Inventory N
El = Inventary wsdlsuap:binding ——=[ g getProductInfo I [ parameters (implgetProduckInfo)
E wsdlsnap:address Bl | @ getPraductInfo [ getProduckInfoResponse
Gwsdlsoap:operation getProductInfo _ e prodId =
Bl E3linput Eype = <anonymous: type = wsdistting
= wsdlsoap:body
B 11 output
= wsdlsoap:body
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1ISeries Developer Roadmap

Enhance the

Improve
Traditional Your End User
Productivity Experience

Create a
Modular
Architecture

Integrate
Business
Processes

Integrate
Applications

EEEE EEN B

User Interface

l GUI I GUI

rrcosos Sl ceecomoc
.

WebFacing/HATS

HTML/JSP

Servlets

JR LR

Portlets

XML

Application Technology

Guided tour of WDSc

WebFacing/HATS

iSeries Web
tools

HTML/JSP

Servlets

Portlets

XML

DB2 and SQL

an: Java
Java =JB

HTML/JSP HTML/JSP

Servlets Servlets

Portlets Portlets

XML XML

Process

Connectors
Choreograph

Web Services Web Services

DB2 and SQL DB2 and SQL
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WebSphere Development Studio Client Advanced Edition 6.0.1

Upgrade from WDSC 6.0 to 6.0.1 using Rational
Product updater

http [Iwww.lotus.com/services/passport.nsf/WebDocs/Passport Advantage Home |

+CODE
+VisualAge RPG

P
ISeries |Ser|es *| 1Series

Facing *
WDHT
support

: WDSc Lite
generatlo Technology preview

www.ibm.com/software/awdtools/iseries

WebSphere Development Studio Client V6.0.1 based on RAD V6

Guided tour of WDSc
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Web Services are a good start...

Turn this ...

Application Application
Service Service

Application||Application{]Application|]Application
Service Service Service Service

v" Rich business v" Decouplesthe v/ The number and v Business
abstractions interfaces from complexity of the applications and
describe the the business interfaces is their interfaces
application applications reduced become reusable
interface

But separate connection points still leaving bloated interfaceg:
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The Enterprise Service Bus shrinks those interfaces

further
Turn this (web services)... ...into this (SOA)

Application Application| |Application| | Application Application Application| |Application| [Application
Service Service Service Service Service Service Service Service

Interface

S

Interface

Application Application [|ApplicationfjApplication | Application
Service Service Service Service Service

Applicationf| ApplicationfjApplication

Service Service Service

v Decouples the v Allows for v Enables more v Enables you to
point-to-point dynamic flexible coupling find both the
connections selection, and decoupling of applications and
from the substitution, and the applications the interfaces for
interfaces matching re-use

Connect services with WebSphere Integration Developer
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Conclusion

There Is an ordered roadmap from 5250 to J2EE

Enter where you want. Stop where you want.

ILE RPG and COBOL are alive and well and part of the
story

You can move to new language and development
paradigms—while protecting IT assets.

There are many ways to gain needed expertise to
accomplish this move to the Web.

There are many Business Partners with plug-in tools and
services to help with the transition!

It's time to get started! Step 1 - > Better Tools!
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WDSC-L Dist list

To subscribe, unsubscribe, or change list options, Visit:
http://lists.midrange.com/mailman/listinfo/wdsci-I

To post a message email->
WDSCI-L@midrange.com
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URLS

= WDS website;
= www.Ibm.com/software/awdtools/wds400

= Click on Library for tutorials, labs, presentations
= Roadmap website:
= www.lbm.com/iseries/roadmap

= o here for education options
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Trademarks and Disclaimers

© IBM Corporation 1994-2006. All 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 trademarks of International Business Machines Corporation in the United States, other countries, or both:

AS/400 e-business on demand i5/0S
AS/400e IBM 0S/400
eServer IBM (logo) System i5
@server iSeries

Rational is a trademark of International Business Machines Corporation and Rational Software Corporation in the United States, other countries, or both.

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.

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

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft 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.

Java and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the United States, other countries, or both.

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

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

All 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 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 information, including
vendor announcements 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.

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

Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput or performance that any user
will experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the I/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.
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