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This presentation was based on current information and resource allocations as of February
02, 2011 and is subject to change or withdrawal by CA at any time without notice.
Notwithstanding anything in this presentation to the contrary, this presentation shall not
serve to (i) affect the rights and/or obligations of CA or its licensees under any existing or
future written license agreement or services agreement relating to any CA software product;
or (ii) amend any product documentation or specifications for any CA software product. The
development, release and timing of any features or functionality described in this
presentation remain at CA’s sole discretion. Notwithstanding anything in this presentation
to the contrary, upon the general availability of any future CA product release referenced in
this presentation, CA will make such release available (i) for sale to new licensees of such
product; and (ii) to existing licensees of such product on a when and if-available basis as
part of CA maintenance and support, and in the form of a reqularly scheduled major product
release. Such releases may be made available to current licensees of such product who are
current subscribers to CA maintenance and support on a when and if-available basis. In the
event of a conflict between the terms of this paragraph and any other information
contained in this presentation, the terms of this paragraph shall govern.
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CERTAIN INFORMATION IN THIS PRESENTATION MAY OUTLINE CA’S GENERAL
PRODUCT DIRECTION. ALL INFORMATION IN THIS PRESENTATION IS FOR YOUR
INFORMATIONAL PURPQOSES ONLY AND MAY NOT BE INCORPORATED INTO ANY
CONTRACT. CA ASSUMES NO RESPONSIBILITY FOR THE ACCURACY OR COMPLETENESS
OF THE INFORMATION. TO THE EXTENT PERMITTED BY APPLICABLE LAW, CA PROVIDES
THIS DOCUMENT “AS IS” WITHOUT WARRANTY OF ANY KIND, INCLUDING, WITHOUT
LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT WILL CA BE LIABLE FOR
ANY LOSS OR DAMAGE, DIRECT OR INDIRECT, FROM THE USE OF THIS DOCUMENT,
INCLUDING, WITHOUT LIMITATION, LOST PROFITS, LOST INVESTMENT, BUSINESS
INTERRUPTION, GOODWILL OR LOST DATA, EVEN IF CA IS EXPRESSLY ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.
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Abstract

Enhanced Array Support is the marquee feature of r8.6. This session will
provide a technical walkthrough of the planned feature: Defining a
simple, but powerful, function parameter interface to pass data as a true
array (e.q. pass dozens, hundreds or thousands, of customer records, in a
single call); the new ARR context, modified *MOVE built-in function to
manipulate and populate arrays, enhanced Impact Analysis ...and see
how Enhanced Array Support boosts 2E Web Service Support, simplifying
development, improving maintainability and accelerating runtime
performance of web services modeled and deployed through 2E.
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* Why are we working on Enhanced Array Support?
* Enhanced Array Support: Technical details

e Demonstration (live)

* Summary

* QRA
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Why are we working on enhanced array support?

WS Support is limited to the parameter interfaces that can be
defined in 2E.

Result Sets cannot be defined for parameter interfaces for 2E
generated functions

4th Plex 2E Worldwide Result Sets with Web Services
Developer conference, Sep 2009. with CA 2E r8.5, 2010

Summary Overview

> r8.5 Web Services: Powerful, Add value
* EJB Option is no longer available
» 8.5 provides the next generation of web service support
» Expose 2E business logic as WS using YCRTWS & WEBSRV
» Model knowledge of web services
* WS can be portably deployed YPOPWSIPDD/YEXCWSIPDD

> Post 8.5 R&D alp€ady started...
= WS* Specs\MODS/Result sets, jneaningful WSDL
= IBM enhancemen

> r8.5 helps to protect your 2E investment

> r8.5 defends your commitment to 2E
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5th Plex 2€ Worldwide Developer conference, June 2011.

Promises made. Promises Kept.
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CA 2E r8.6 development is happening now...

b - Y @ ey

How we're Doing Agile
Development at CA

™ Simon Cockayne
Principal Software Endineer & ScrumMaster

CA 2E Development Team

GENERAL SESSION IN SALON E-F
Friday June 3rd 2011 (1:15pm -2:00pm)
== =
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Enhanced Array Support

o |
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CA 2E r8.6 - marquee feature

Enhanced Array Support
— What is Enhanced Array Support

— Ability to return a result set from a function call
— Pass multiple records to/from a 2€ function

— Key to developing web services
— Allows complex parameter structure interface
— Communications bottleneck, so fewer calls = better performance
— Result set functionality standard in most web languages

— Many 2E customers have implemented their own version

10 G
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existing 'standard' array parameter support

Typical use of passing a RCD parameter

l PGM 1 B PGM 2

PGM 1 calls PGM 2 passing a RCD parameter

Single parameter composed of a record format or array

May be Input, Output or Both

.
ogles



existing 'standard' array parameter support

Ii .
GM1 ) GM 2

— Allows multiple fields to be passed at once

— Default passing method for e.qg. RTVOBJ
— Simple to externalize RTVOBJ inside EXCEXTFUN

Still have to call EXCEXTFUN once per record retrieved

12 G
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existing 'standard' array parameter support

Ii .
GM1 ) GM 2

— Allows multiple fields to be passed at once

— Default passing method for e.qg. RTVOBJ
— Simple to externalize RTVOBJ inside EXCEXTFUN

Still have to call EXCEXTFUN once per record retrieved

13 G
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2E Web Service Support:
What's bad for the

+ goose, is bad for the + +
dander...




Web Services Explorer - Microsoft Internet Explorer provided by CA

@@ - IE, http: ffusilias: 2004/ weexplorerfwsexplorer, jsprwsdi=http:/fusilia0s: 10227 fweb/services WS _EEFfwsd|

5] 3|3

I'g.l Google

File Edit Wiew Favoribes Tools  Help

ﬁ_’} Fawvarites | {.5 € HR: Global Office Calendar @ | CA Matching Gifts @ | Global Support Statistics €3 €& Agile General Discussion ... € CA 2E - Message boards E ZE mew wilki €2 Agile community  © BeepCa € Benefits Management

@ Weh Services Explorer |

ﬁ = = ] @ ~ Page -~ Safety ~ Tools - @v i

i5/0S Web Services Test Client

5. Mavigator

E‘ Actions

2, WSDL Main
=1 22 httpeffusilia0S: 10227 fweb/ services WS _PRODUCT Prsdl
= WS_PRODUCT
[=] |8 WS PRODUCTSOAP ] 1Binding
-85 called
8 called_xML
= A2 htrpeffusilia0s: 10227 fweb) services s _EEF7wsdl
[ Z Ws_EEF
= @ WS _EEFSOBPL 1Binding

85 uubEfr_mL

@ Invoke a WSDL Operation

Source

Enter the paramaters of this WSDL operation and click Go ko invoke,
Endpoints

| http: jusiia0s: 10227 webfservices/WS_EEF = |

= uubgxfr

= paramd | nil? add Remove

-

= popth | nil? string Add Remove

= pzparm i add Remave
r

-

= _wpoont T nil? string Add Remove

Conkent

Values

Content

Values

i sStatus

= uub3xfrResponse
= return

_PORTM {string):

= _PZPARM
_PzaaDi (decimal): 1,00
_PZAENE {decimal): 20101102
_P2alCD (string):
_P2alTy (string): Gamma

_WPO0O1 (string:

Source

Dane

,— ,— ,— I_ l_ l_ [&J Local intranet
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Enhanced Array Support

o |
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enhanced array support

Pass multiple instances of an array as a sindle parameter

B

PGM 1

B EE————eealyy N NN}
I E———— ey N N}

i ——— oW _W}I

Multiple-instance array passed as a single parameter
Defined as existing 2€ array (on *Arrays file)

Number of instances defined in array definition

17 G
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enhanced array support

— Called program (PGM 2) only called once

— Can return/process multiple records (up to 9999)

— Currently available for EXCEXTFUN and EXCUSRPGM

18 G
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EAS: criteria and limitations

— Must be defined using an array
— Not available directly using a file's record format...
— ...but can define an array like a record format

— Number of instances of array taken from array definition

— Defaults to 100 (i.e. 100 records passed in parameter)

— All fields in array must be passed (no Dropped fields)
— Fields can have mix of usages (Input, Output, Both and None)

— Performance improvements if all fields have same usage
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EAS: array definition (no change)

Op: 5723711 19:32:04
EDIT ARRAY DETAILS
Array . . . . . . : Product Array
Number of elements : _100 (1 - 9999)
Sequence . . . . . : A (R=Ascending, D=Descending)
Unique . . . . . . ! XY (Y=Unique, N=non-unique)

File/xFIELD Access path/Field/Array 1=To|
Product Retrieval index 1

Product Array defined
over 'Product file',
using same keys

SEL: Z-Parameter details X-Object Details N-Narrative
F3=Exit Fb5=Reload F7=Array keys F8=Change Name F20=Narr. F22=File Locks




EAS: parameter options

Op: 5/23711 19:17:00
EDIT FUNCTION PARAMETERS
Function name. . : Called program Type : Execute external function
Received by file : Product Acpth: xNONE
Passed Pgm Par
File/xFIELD Access path/Field/Array Seq Ctx Ctx|A
xFIELD Product code FLD 1

XArrays Product Array RCD 2

Product Array defined
as parameter to
EXCEXTFUN with

'‘Pass as Array' flag _Values

n/1 e parameter per field: | FLD
setto Y ameter for all fields: | RCD Pass as Array:

One parameter for key fields only: | KEY Pass as Array:

SEL: Z-Parameter details X-Object details D-Delete parameter N-Narrative
F3=Exit F5=Reload F22=File locks F23=More options




EAS: parameter options

Op:
EDIT FUNCTION PARAMETER DETAILS
Function name. Called program
Received by file Product

Parameter (file) xArrays
Field
Product

Product

code
description
Product price date

Product price

SEL:: B-Both,

V-Vary length,

Usage:
Role:
F3=Exit

I-Input, O-Output,

R-Restrict, M-Map,

N-Nei ther,

5723711 19:23:40

Type Execute external function

Array: Product Array
RCD (ARRAY)

of elements

Passed as:

Number 100

Flag error

Number of elements
taken from array
definition

D-Drop.

P-Position. Error: E-Flag Error.




EAS: action diagram editor

— In Action Diagram Editor, appears as single parameter
— Don't specify separate fields within array
— Specified using new ARR context

— If also passed in to calling PGM, can be specified using PAR
= 'Throughput' parameter - passed from PGM1 through PGM2 to PGM3

— Very simple interface

— Limited chandes to visible interface

— Simple to understand

23 G
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EAS: action diagram editor

EDIT ACTION DIAGRAM
FIND=>
I(C,I,SIF=Insert o

I(R,E,Q,x,+,-,=,=A) EDIT ACTION - FUNCTION

Product
Calling program

EDIT ACTION - FUNCTION DETAILS
Function file : Product

Function. . . : Called program

I0B Parameter Object Name

I _Product code Product code

A Product Array Product Array

Object name is not
editable — only
context

d F8=Edit parms
ious F15=Undefined parms only




EAS: how to use

— Can't use array subfields directly using existing BIF's

— New built-in function specifically for EAS

— *MOVE ARRAY

— Allows multiple different types of array move
— Allows user to specify array index (i.e. array element)

= From WRK field to array subfield in specified array element
= From array subfield in specified array element to WRK field

= From subfield in one array to a subfield in another array
— Works with all field types (TXT, NBR, DT#, TS# etc.)

— Once copied to WRK field, normal processing

25 G

technologies



EAS: *MOVE ARRAY built-in function (IN DEVELOP

EDIT ACTION DIAGRAM Product

FIND=> Calling program
I(C,I,SIF=Insert o
I(R,E,Q,x,+,~-,=,=A) EDIT ACTION - FUNCTION

EDIT ACTION - FUNCTION DETAILS
Function file
Function. . . : xMOVE ARRAY

Obj
Parameter Typ Object Name
XArray FLD Product Array

xArray field FLD Product price

xArray index FLD Current line
XArray FLD
xArray field FLD Current price

XxArray index FLD

F3=Exit F5=Reload F8=Edit parms
F10=Default parms F12=Previous F15=Undefined parms only

ARR.Product Array (WRK.Current line) .Product price = WRK.Current price




EAS: *MOVE ARRAY built-in function (IN DEVELOP

EDIT ACTION DIAGRAM Product

FIND=> Calling program
I(C,I,SIF=Insert o
I(R,E,Q,x,+,~-,=,=A) EDIT ACTION - FUNCTION

EDIT ACTION - FUNCTION DETAILS
Function file
Function. . . : xMOVE ARRAY

Obj

Parameter Typ Ctx Object Name
XArray FLD
xArray field FLD WRK Current price
xArray index FLD
XArray FLD ARR Product Array
xArray field FLD ARR Product price
xArray index FLD WRK Current line

F3=Exit F5=Reload F8=Edit parms
F10=Default parms F12=Previous F15=Undefined parms only

WRK.Current price = ARR.Product Array (WRK.Current line) .Product price




EAS: *MOVE ARRAY built-in function (IN DEVELOP

EDIT ACTION DIAGRAM Product
FIND=> Calling program
I(C,I,SIF=Insert o

I(R,E,Q,x,+,-,=,=A) EDIT ACTION - FUNCTION

EDIT ACTION - FUNCTION DETAILS
Function file
Function. . . : xMOVE ARRAY

Obj
Parameter Typ Ctx Object Name
XArray FLD ARR Product Array

xArray field FLD ARR Product price

xArray index FLD WRK Current line

XArray FLD ARR Bulk Items

xArray field FLD ARR Bulk discount price

XxArray index FLD WRK Input line

F3=Exit F5=Reload F8=Edit parms
F10=Default parms F12=Previous F15=Undefined parms only

ARR.Product Array (WRK.Current line) .Product price =
ARR.Bulk Items (WRK.Input line) .Bulk discount price




EAS: deneration details (IN DEVELOPMENT)

— EAS parameters denerated in RPG as MODS
— Multiple Occurrence Data Structures
— Fewest chandes to underlying generation programs

= Faster development/test cycle

— Simplest implementation - 2E handles all the low-level stuff

— EAS parameters generated in COBOL as array

— Significantly more complex than RPG

29 G
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EAS: model areas affected

— Model interaction
— YCPYMDLOB]
— YCHKFUNACT
— YCHKMDL
— Impact analysis
— Action diadgram error scanning
- CM

— Web Services

.
ogles



Demonstration
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2E Web Service Support:
Enhanced ‘Hurray’
Support! (sic) o +




Remember: Only ILE landquades can be deployed as a Web
Service using 2E.

Landuage Enhanced Array Deploy as Web
Support? Service?

RPG YES NO

RPG ILE YES YES

COBOL YES NO

COBOL ILE YES YES

.
ogles



/- Web Services Explorer - Microsoft Internet Explorer provided by CA

6\3—; i |g, httpiffusilia0S: 2004 fwisexplorer fwsexplarer jspwsdl=http: ffusilias: 10227 fwebfservices'S_PRODUCT fwesdl j |‘1‘|| X

Iﬁ Google |E|E|

Eile Edit ‘Wew Favorites Tools  Help

{:“" Favarites | '{5 € HR Global Office Calendar & | CA Matching Gifts @ | Global Suppart Statistics (G CA Agile General Discussion ... €2 CA ZE - Message boards E 2E new wilki G Agile community €A BeepCA €2 Benefits Management

(& web Services Explorer | | - - [] p=h - Page~ Safety - Toos~ @

i5/0S Web Services Test Client:

@1

S5 Mavigator ™

4B WSDL Main @ )
=) A hibp: fusilialS: 10227 fwebfservices{ws_PRODUCT?wsdl Invoke a WSDL Operation 3ource
=} %5 WS _PRODUCT
(=)@ W5_PRODUCTSOAP LBinding Enter the parameters of this WSDL operation and click Go to irvake.
ﬁ called
88 called oML
=) A htkpe ffusilia0s: 10227 hwebfservices{\WS_EEF7wsd| I http: fusilia0s: 10227 fwebservicesiw'S_PRODUCT ;I
=5 WS _EEF
(=) | @ W5 _EEFS0AP11Binding
48 uubBxfr
85 uubExfr_¥mL ~ param [ nil? Add Remove
[=) A htkpeffusilia0s: 10227 fwebfservices WS _PRODUCT7wsd|
=} %5 WS _PRODUCT
(=) | @ WS_PRODUCTSOAPT 1Binding
&
ﬁ called_®ML Values

Endpoints

= call=d

Conkenk

« portH I il string Add Remove

- pepapm T ni? add Remove

- I

- _wpooor T ni? string Add Remove

Yalues

1 status
a
Souree
= rcalledResponse
= return
_PORTM {skring):
= _PZPARM
_P2ABDY (decimal): 20101102
_PZACNE (decimal): 1.00
_P2RECD (string): ALPHA
_P2AFTY (string): Alpha
= _PZPARM
_P2ABDY (decimal): 20101102
-

o TNTNT IR TR (Y

Done l_l_l_l_l_l_lﬁd Lacal intranet 75 - [ "o - 4




ﬂ Web Services Explorer - Microsoft Internet Explorer provided by CA

@T\:; - |g, http: ffusilia0s: 2004/ wsexplorer fwsexplorer jspPwsdl=http: ffusilials: 10227 fweb/services (WS _PROCUCT fysdl

[2[]

3

Eile Edit ‘Wew Favorites Tools  Help

f‘j‘ Favarites | '{5 € HR Global Office Calendar @ | CA Matching Gifts @ | Global Support Statistics (G CA Agile General Discussion .., €A CA ZE - Message boards ﬂ 2E new wilki G Agile community €2 BeepCa €A Benefits Management
= >
(& web Services Explorer | | i - [ gy - Page -~ Safety ~ Took - @~

i5/0S Web Services Test Client:

5. Mavigator u N
1 Status
=, WSDL Main <
(- A hkbpe fusilia0s: 1022 Fhwebyservices WS _PRODUCT fwsdl Source I—
=} %5 WS _PRODUCT
= [@®)ws_PRODUCTS0AP! 1Binding = ralledResponse | |
ﬁcalled = return
88 called oML
[ A htbpe ffusilia0s: 10227 fwebyservices'wS_EEF?wsd) _PORTR (string):
= o
) 2 ws_EEF L v _PZPARM
(=@ w5 _EEFS0AP11Binding
ﬁ uub&xfr _P2aBDK {decimal): 20101102
4 uubidr L PZACNE (decimal): 1.00
= A9 htbpe ffusilia0s: 10227 fwebjservices/ws_PRODUCT Pwsdl - {dedmal): 1.
= E WS _PRODIUCT _P2AECD (string): ALPHA
[ | @) Ws_PRODUCTSOAPT 1Binding
& _P2AFTH (string): Alpha
ﬁcalled_XML T _PZPARM

_FZABDY (decimall: 20101102
_PzACNE {decimal): 1.00
_P2AECD (string): BETA

_P2&FTxR (string): Beta

+ _PEPARM
_P2ABDY (decimal): 20101102
_P2ACHE (decimal): 1.00
_P2AECD {string): CHI
_PZAFTY (string): Chi

v _PZPARM
_P28BDY (decimal): 20101102
_P2aCNE {decimal): 1.00
_PZAECD (string): DELTA
_PZAFTx (string): Dela

= _P2PARM
_PZRBDY (decimall: 20101102
_PZACNE {decimal): 1.00
_PZAECD {string): EPSILOM

_PZAFTx (string): Epsilon

= DoDADR

Done l_ l_ l_ l_ l_ l_ [&J Local intranst [va - [ ®Roms - g



CA 2E r8.6: pre-release testing feedback

“Cool stuffl”

Crispin Bates,
CPU, Inc.
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Summary

Promises made. Promises kept.
When we say we are going to try...we really do try.
Enhanced Array Support is being actively developed in CA 2E r8.6
Enhanced Array Support:
Simplifying design, development and implementation
Improving maintainability

Accelerating runtime performance

.
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thank you
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Backup demo
screenshots...

o |
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