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Welcome

ABIS Training & Consulting

e provides high-level technological ICT services for large and medium
Size enterprises

www.abis.be
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TRAINING & CONSULTING
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Welcome (cont.)

Gie Indesteege

e trainer and consultant

application development

z/OS - COBOL - PL/l - ISPF - REXX - CICS

UNIX/Linux

Java SE - EE

« GSE member in working groups on z/OS, CICS, Architecture
(former president of BeNeLux GSE working group EGL/RBD)
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gindesteege@abis.be
in] gie-indesteege-178a44/
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Abstract

Using the IBM Developer for z Systems (IDz) - or RDz - for traditional
z/OS application development, requires not only an installation and
configuration of a client and a corresponding set of host services.
Even more important is the setup of the workbench, defining the right
user preferences, a good organisation of local projects, and

an efficient way of accessing the host resources.

In this presentation, | will try to hand over my practical experience with
the tool to the audience:

* luseditfordeveloping batch applications written in COBOL or PL/1,
using the editors (LPEX, language specific and JCL),
and testing with the integrated debugger;

 as well as for CICS application development, with BMS maps, and
again the integrated debugger;

* but also, using the data perspective, for preparation of SQL queries
and stored procedures

Experience from a ‘developer’ perspective.
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Agenda

« Workbench configuration and organisation

e z/OS project organisation

 Development (editor, datasets, procedures, custom menus)
 Testing and debugging

e« CICS (+ BMS)

e DB2 (SQL + stored procedures)

 Problems encountered

s Q&A
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Workbench configuration and organisation

.4 z/05 Projects - ABISMF/TBISUSR/TBISUSR.RDZ SOURCE/ABISDAT.pli - IBM Rational Developer for z Systems - C:\workspace\rdz
File Edit Source Refactor Mavigate Search Project Run Window Help

[E=R IR ==

IBrHE@IPIEN -2 kS RIV EEEEDNIR - #-0 Gk ifiHf G D - | 2 | TSP 4 Debua
B /05 Pojcts 12 5 © = 0 |[aeoRosel  eoesmis [ AusoaTe i | s - o oz Eo]c v @lBI® TS0
= DemoPLI - 4 New Connection
4 (£} Demo-z0S B ""+""I""+""2""+_—"3""+""4""+""5""+""6""+""7"|_+_"D_ » Ef Local
[ PLibatchDemo [ABISME] = ABISDAT: PROCEDURE (DATE_JULIAN); L 4 B ABISMF

I» | RDZCOBOLDemo [ABISMF]
4 |2 RDZPLIDemo [ABISMF]
&+ [ TBISUSR.RDZ.BIND
1+ (1 TBISUSR.RDZ.CNTL
1+ ([ TBISUSR.RDZ.COPYLIB
1+ [ TBISUSR.RDZ.DBRM
1+ [ TBISUSR.RDZ.DEBUG
1+ [ TBISUSR.RDZINCLUDE
1+ ([ TBISUSR.RDZINPUT
1+ ([ TBISUSR.RDZ.LINKLIB
1+ ([ TBISUSR.RDZ.LISTING
1+ Q@ TBISUSR.RDZ.0BI
&+ [ TBISUSR.RDZ.QUTPUT
&+ ([ TBISUSR.RDZ.PROCLIB

l,'*********************************************************************II

4= ========EXTERNAL PROCEDURE ABISDAT = */
/*  CONVERT JULIAN TO USA DATE FORMAT */
/*  PARAMETERS: 1. DATE_JULIAN PIC '9999999' */
4= RETURN VALUE: DATE_USA CHAR(11) */
r* */

[ KA K KA A K KK A K KKK K KA A HH KK KA KKK KA HK KK H A HK KKK A ]
%INCLUDE $PLINIT;

DCL (A,B,C) FIXED DEC(3);
DCL DATE_JULIAN PIC '9999999°;

b ‘¥ 2/0S UNIX Files
5 2/05 UNIX Shells
b ¥ MVS Files
3 TSO Commands
b G JES

% Program Control Flow 5 ]

SR DCL DATUSA CHAR(11) EXTERNAL;
a RDZ.
gt e— T BDAY S FIXED DEC(3);
p
4@ EXO6SRT i DCL ALL_DAYS FIXED DEC(3) INIT(®);
#f) GODEMO.pli o DCL YEAR FIXED DEC(5);
e ISE et Ed = DCL YEAR_PIC PIC .99?9 H £
o - NCl NAVS PTr  DTr 'aq’. -
e |[®) @ W& 7 i ’ 4 |
4 4 ABISDAT : PROCEDURE ( DATE_JULIAN) ;
%) %INCLUDE SPLINIT; & Remote ErrorList 4§ Remote System Details IHZIGSF\IESyStEm Mapping 53 |23 Snippets [l Bookmarks Bl Remote 2/05 Search el
4 ON CONDITION G4 5 -
PR=N )
4 4 FIRST_ACTIONS : PROC; System:
& Do Mapping Criterion  Workstation File Extension  Transfer Mode ~ Host Code Page Local Code Page  Priority “
**COBOL cbl text IBM-500 (inherited)  UTF-8 (inherited) 8
**COBCOPY  cpy text IBM-500 (inherited)  UTF-8 (inherited) 9 [
**PL pli text IBM-500 (inherited)  UTF-B (inherited) 10
“ASSEMBLE  asm text IBM-500 (inherited)  UTF-B (inherited) 11
*+OBJ obj binary IBM-500 (inherited)  UTF-B (inherited) 12
**LOAD e binary IBM-500 (inherited)  UTF-B (inherited) 13 o
Wiitable Insert 14:10
e — =y e == T —

-> avoid superfluous information

-> agree upon common look-and-feel in your team

Practical experiences with RDz/IDz
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Workbench configuration and organisation

user preferences - create user defined (default) perspective

e eliminate unused views

e rearrange views

* import (company customised) property groups, file system
mappings, custom menus, connection definitions, snippets, ...

===> [Dz provides push-to-client facility

useful perspectives - choose the right one!
o z/OS projects
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 Debug
o Data (data source definition and data projects)
« CICS

Do | use/need Host Connection Emulator (HCE) ?

Practical experiences with RDz/IDz 7



Agenda

« Workbench configuration and organisation

» z/OS project organisation

 Development (editor, datasets, procedures, custom menus)
 Testing and debugging

e« CICS (+ BMS)

e DB2 (SQL + stored procedures)

 Problems encountered

s Q&A
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z/OS project organisation - logical

Local resources

z/OS projects
- MVS subprojects

batch
batchWithDB2
CICS
CICSWithDB2
DB2 Stored proc
JCL

Overview/structure
Navigational views
Outline
Program flow

Properties view

Editor(s)

Mainframe resources

- UNIX
- MVS files

private datasets

project datasets
(test/acceptancel...)

common datasets

-JES

private jobs
project jobs
retrieved jobs

- TSO command shell

Search

Problem

Job details table
Snippets

Program development 'tools' views

Purpose: how to exchange resources efficiently between
local workbench and remote mainframe

Practical experiences with RDz/IDz
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z/OS project organisation - Mainframe (MF) ‘side’

o user preferences for dataset visualisation

| type filter text

4 Remote Systermns
Configuration Files
DataStore

 Debug
File Cache
Files
= Linux on z Systems
Legging
Passwords
55L/TLS
Systermn Messages
a z/05
JES
[ MIVS Files |
Remote z/05 Search
/05 Automated Unit Testing Fr
> Report Design
> Run/Debug

e MVS datasets/filters

-

1]

MVS Files o - O ow ow

Large partitioned data set

Show warning message on expansicn

Maximum number of members expanded without warning 5000
Show warning message on adding to subproject
Maximum number of members added to subproject without warning 50

Maximum results for Find Member 1000

Generation data set label
@ Absolute generation and version numbers (Relative generation number)

) Relative generation number (Absclute generation and version numbers)

Sort order for data sets
Remote Systerns view

@ By type () By name
z/05 Projects view

) By type (@ By name

which datasets do | need for developing my application?

- source, copybooks, JCL

- development, test, acceptance, production

- common datasets - procedure libraries

usage of member filters in case of large PDS

| »

m

Practical experiences with RDz/IDz
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z/OS project organisation - Mainframe (MF) ‘side’ (cont.)

o JES filters

which jobs do | have to check on the spool?

- personal jobs

- ‘common’ project related jobs

note: use Remote System details (table) view for advanced filtering
o z/OS file system mapping

standardisation of dataset + member naming allows for correct in-
terpretation/usage of mainframe data/files

Table 1: zZ/OSfile system mapping
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*COBOL, cbl
* COPY

**PL, pli
** INCLUDE

*»* CNTL jcl
*»* MAP bms

Practical experiences with RDz/IDz 11



z/OS project organisation - Local ‘side’

Local ‘side’ - for editing/manipulation of sources

o z/OS projects

- grouping of datasets/members related to application

- subdivided in MVS subprojects, per application type
(batch, CICS, DB2, COBOL, PLI, ...) + JCL (for batch run)

- with ‘corresponding’ property group associated

_FEE Property Group Manager 3

-

Mame

4 | ABISMF |
COBOL batch
COBOL CICS
COBOL CICS DB2
COBOL DBE2
PL1_cics
PL1_cicsdb2
PL1_main
PL1_maindb2
P routinedb2
PL1_storproc

Description

COBOL batch programs

COBOL programs with CICS

COBOL programs with CICS and DEBE2

COBOL programs with DB2

Copied from base property group. Indicate CICS and ...
Copied from base property group. Indicate CICS, DBZ...
This is the base property group. All other property gr...

Copied from base property group. Customize BIND a...
Copied from base property group. Custornize BIND a...
Copied from PL1_maindbd. Customize LINK stub D5...

Practical experiences with RDz/IDz
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Agenda

« Workbench configuration and organisation

e z/OS project organisation

 Development (editor, datasets, procedures, custom menus)
 Testing and debugging

e« CICS (+ BMS)

e DB2 (SQL + stored procedures)

 Problems encountered

s Q&A
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Development

1. dataset preparation/manipulation -> MF ‘side’
Prepare mainframe resources for application development
- lookup via dataset filter
- allocate new dataset

- create new member, or

copy prod/accept -> test, devlpt

optional:
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- member filter -> use find member facility

- use of z/OS remote searching

Practical experiences with RDz/IDz 14



Development (cont.)

2. associate dataset/members to z/OS subprojects -> MF ‘side’
Transfer mainframe resources to local resources

- DO NOT transfer full PDS, if you need only a few members
il z/0S Projects EEI

5 1 DemoCOBOL
» @@ DemolCL
& 1 DemoPLI
i = DemoPLILocal
4 £ Demo-z0S
4 2 PlIbatchDemo [ABISMF]
4 [[§ TBISUSR.PLL.COPYLIE
cef] SBUILTIN.cpy
i+ L@ TBISUSR.PLLINPUT
i L@ TBISUSR.PLLSOURCE
Jcfj TBISUSR.RDZ.CNTL(EX23).jcl
Jcf) TBISUSR.RDZ.CNTL(GIDEMMM) jcl
Jcf) TBISUSR.RDZ.CNTL(GIDEMSE).jcl
a 8 RDZCOBOLDemo [ABISMF]
i [ TBISUSR.CICS.COPYLIB
i L TBISUSR.CICS.DBRM
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- z/OS file system mapping

- property group -> procedures for build: compile/link

Practical experiences with RDz/IDz 15



Development - LPEX editor

3. choice of editor -> local ‘side’
LPEX (3270 - ISPF like support) - line oriented

(Live Parser Extensible Editor)

- user preferences

L0 i =8 "
type filter text Controls i o
“ L.PEiEditor > [ Status line
D SRS [¥] Format line
. . Block
- line and prefix commands
Controls Command line
5 Find Text Prefix area
EPHRDZF'“ ] PLIEX pli 23 l 15 Pa.rsers [¥] Expand/hide area
Line 7 Column 18  Tnsert :””t
———+————1————+——I—2————+————3————+————4————+—— TZE — | [¥Highlight current line
000001 PLIEX: PROCEDURE OPTIONS(MAIN); User Actions [[] Display visual edit line as dialog
000002 DCL EXAMPLE CHAR(25) INIT('Good morning'); User Commands :
000003 DCL dashes char(1@) init((1@)'-") 3 ey | | Cursorwidth 2
User Mouse Actions 3
000004 DCL num_1 dec fixed(5,2) init(12.54) g ——— Cursor blink time 500
000005 DCL num_2 dec fixed(5,2) init(-12) 5 4 2 Systems LPEX Editor e : -
= ge line location |bottom =
000006  DCL num_3 dec fixed(5,2) init(.54) g Autosave -
0000087 DCL ar'r'_l (5) char‘(29) init((S)IXXXI)3 ?EE}CB};LT:;::&: [¥] Split window for multiple views
00008  DCL arr_2 (5) char(20) init((5)('xxx')); ’ Controls @ Vertical
000009 DCL ar'r'_3 (5) char(29) lnlt((S)(3)lxl)3 Find Text (2 Horizental
I 000010 %include $builtin; & HLAsm Parser
peee11 Line Breaks
000012  put skip list(date,time); g Zmpa“e'

- additional editing (PC) features - find, scrolling, copy/paste

Practical experiences with RDz/IDz
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Development - LPEX editor (cont.)

- content assist - quick fix

- filter view

Filter view

Show all

Source
Preprocessor Statements

Rename...

Open Declaration

Occurrences in Compilation Unit

Ctrl+W

Ctrl+Shift+R
F3

Procedures Ctrl+G
Legic cutline

Preprocessor staterments

Includes

Extensions

5QLACICS/DU

Comment task tags

- show in Data Elements view to get insight in usage of data fields

E: Data Elements 23 | P Getting Started &x Remote Error List 4+ z/05 File System Ma... _Elﬁ'i Property Group Man... JE Remote Systemn Detail
Showing data elerments from PLIRDZ pli Type search text to filter by Name:
MName - Level Top-level Itemn Declaration Declared In Line Murnber References Itern Type
ARTIN 0 ARTIIM FILE RECORD INPUT PLIRDZ 18 5 Data
ART_DESC IM 2 RECORD_ARTI CHAR(24) PLIRDZ 26 1 Data
ART_DESC_OUT 2 RECORD_CUT_3 CHAR(24) PLIRDZ 46 1 Data
ART_MR_IM 2 RECORD_ARTI PIC '(79' PLIRDZ 25 3 Data

: ART _MR_OUT 2 RECORD OUT 3 PIC '(79' PLIRDZ 44 2 Data
ART_MR_REDU_IM 2 RECORD_REDU PIC "9 PLIRDZ £l 1 Data
ART_MR_T 2 RED_TABEL PIC "7 PLIRDZ &0 3 Data
ART_PRICE_IN 2 RECORD_ARTI PIC '9999v9g’ PLIRDZ 27 2 Data

Practical experiences with RDz/IDz
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Development - LPEX editor (cont.)

- source navigation
outline view
program control flow view

1 Properties E= Qutline l*{c Program Control Flow 3 l = O

- e E|q§h|[&| —

-

 INIT_PROC
/@ rEAD_REDU

[ PLIRDZE
" 4 @ READ_ARTI

4 & TERM_PROC

4 [v]

occurrences in compilation unit
(-> search view)

[l
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‘ART_PRICE_R' - 7 matches in compilation unit of 'PLIRDZ.pli’
4 eyl PURDZ.pli (7 matches)

#, 63: DCLART PRICE R DEC FIKED (6,2);
#, 85: ART_PRICER = ";
#, 138: ART_PRICE_R = ART_PRICE_IN:

#%, 144: ART_PRICE R =
open include file
open called routine

Practical experiences with RDz/IDz 18



Development - COBOL or PLI editor

e choice of editor -> PC - Eclipse based
- all Eclipse editor features
- code collapse

- extended hover facilities

+ language specific editor features
- code/content assist - quick fix
- source formatting

- open declaration
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Development - COBOL or PLI editor (cont.)

- ‘surround with’ feature (PLI example)

Surrcund With Alt+5Shift+Z ¥ 0 Do Forever
Cccurrences in Compilation Unit Ctrl+Shift+ L 3 D Tty
2 Do While
Add to Snippets... I
Syntax Check 3 4 If - then - else
; 5 Simple Iteration
Profile As 3
6 Simple Iteration with Increment
Debug As 4
Run As r Configure Templates...

Validate |

- extended navigation - Show in
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Show In Alt+5Shift+ W » EE Outline
b Ctrle X Ts  Data Elements
Copy ChrleC %= Program Control Flow
Paste Ctrl+V m R

% Data Flow Hierarchy
Quick Fix Ctrl+1 " Bundle Explorer
Source Alt+5Shift+5 » System Explorer
Refactor Alt+Shift+T » ] Properties
Search Text in File... Ctrl+Alt+F

Practical experiences with RDz/IDz 20



Development - editor features

Additional (customisable) features
 Using templates (for code assist)
 Snippets

@ (-:l.-lslnmize Palette h I

B -
o i > = = [& PLI- READ A FILE
ew Delete Move Down Move Up Import Export Mame:

=

[B5 PL/I PLI - READ A FILE

(B2 ¥SL

= ISP

Bz PLI - Cours RDZ
[B5 PLI - MIS511_TQO_MNISS13
[B= PLI - FOLLOWIMNG PROGRAM [E] Hide

|

__________ Variables:
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Bz PLI - QUTFILE DECLARATION
[E2 PLI - INFILE DECLARATION Mame Description Default Value
|E=1 PLI - BASE PROGRAM FileMame MName of the file IMFILE e
b B JCL Remove |
- [ PARMLIB
Template:
|READ FILE(${FileName}) INTO(REC_ ${FileName =
| IF(EOF_${FileName} = '1'B) THEN DO;
| PUT SKIP LIST('FILE ${FileName} IS EMPTY');
END;
ELSE DO;
DO WHILE(EOF ${FileName} = '@'B);
READ FILE(${FileMame}) INTO(REC_%${FileNamel);
END;
END;

can be exported/imported

Practical experiences with RDz/IDz 21



Development - build

4. Remote syntax check and verify Remote error list view

@ Remote Error List &3 | 48 Remote System Details ++ z/05 File System Mapping _LE; Property Group Manager () Bookmarks

I Message Severity  Line Location
& TBML200T IBML2000 W Use of DATE built-in function may cause problems, 1 12 Demo-z05/RDZPLIDemo, TEISUSR.R..
&, 1BM12081 IBM120BT W INITIAL list for the array ARR_1 contains only one item. 1 1 Demeo-z05/RDZPLIDemao/TEISUSR.R...
or

build (via property group) - compile/link
'3 Job Submission A ==
4 CRRZINTE4] The JCL was submitted to remote systerm 'ABISMF' and the Job ID is

y' 'JOBO2876'. Click Locate Job to locate the job in the Remote Systerns view. Click
Motify to be notified when the job completes,

| locatelob || Moy || oK

How to find job result (on spool)?

- Notify -> info in Remote console

- Locate job -> JES Retrieved jobs, or
- OK -> Remote system details view

Practical experiences with RDz/IDz 22
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Development - customisation

5. custom menus
use Preferences -> Menu manager

- define actions and menus

J Preferences = |
[ type filter text | | Actions and Menus Pro T
| JavaScript -
p JCL File Selection
g j)l::tl'h"l;;ansformations ’D:\Temp\DEmoMMJ(ml v] ’New] ’Import...] ’Remmre Fiie] ’Find...]
» LPEX Editor :
I» Measured Improvement Actions | Menus
“ Mj%l Name. Context ’ MNew Local/Remote Action... ]
Menu Selection % EditAct [GENERIC] Gl ’ MNew Complex Remote Action...]
» Maodel Validation & ListDemo [GEMERIC] All
1> Modeling ’ Legend... ]
.ol |
run options with support of REXX
- define menu selection context and options
P“ﬂemncs ......................... R T R T EI@
[ type filter text Menu Selection Clmch s -
[ JavaScript -
B 22 Context: | MVS Files in JCL Editor -
1> JET Transformations
Jythan ] Default/Base Menu Selection
b LPEX Editor Base Data Set Menus: ’NONE v]

1> Measured Improvement

4 Menu Manager Default Data Set Menus: ’NONE ']
Actions and Menus
| Menu Selection |

» Model Validation Default File Menus: [ NONE -
> Modeling

Base File Menus: [Demo 2/0S MM [D:\Temp\DEmoMMami] -

Practical experiences with RDz/IDz
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Agenda

« Workbench configuration and organisation

e z/OS project organisation

 Development (editor, datasets, procedures, custom menus)
 Testing and debugging

e« CICS (+ BMS)

e DB2 (SQL + stored procedures)

 Problems encountered

s Q&A
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Testing and debugging

i

- - -— QD
System z (z/0S) )

Workstation o
jrmmmmmmmmmmmmmeeeoo . D
; ul : C
e

| E

i 5]

- S

= 8
e ; D

=

! 3 : >
¢ Integrated TCP/IP : Py
. debugger “ Z | Debugger J
s engine ] 5 g application | | —
" j ) ™ | E

----------------------------------------------

Integrated debugger
alternative: z/OS Debug Tool, third party debug tools (e.g. Xpediter)

Practical experiences with RDz/IDz 25



Testing and debugging (cont.)

Test preparation

« Compile program with TEST(SEPARATE)
generates side file - Debug data set - referenced in Property Group
[ISYSDEBUG DD DSN=<HLQ>.SYSDEBUG.PDS,DISP=SHR

e Batch run
support of debug manager via Language Environment (LE)
[[AQEDEBUG DD DISP=SHR,DSN=<HLQ>.SYSDEBUG.PDS dataset name of side file
/ICEEOPTS DD *

TEST(,,,DBM)
/*
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or
TEST(,,, TCPIP&ipaddressys8001;)

Practical experiences with RDz/IDz 26



Testing and debugging - Debug perspective

’ Debug - DebugViewFiles/3/GICOB.expanded.chbl - IBM Rational Developer for z Systems - C\workspace\rdz
ile Edit Mavigate Search Project Run  Window Help

SnEl Rl te i oMb R e SR b Bl n O B B i il S it e n
& Debug 23 } 4L Servers R & | Byow 3@ %l | @ ¥ = 0 ||t=Variables 52 | ®g Breakpoints it Registers [
4 E GICOB [Incoming Remote Debug Session] Name
4 (¢ Platform: ZOS-PICL{WIN) Connection: 127.0.01:49219 @ NUMBER-IN
4 o Thread:1 - MAIM (Runnable) @, SUM-CAL
= MAIN: GICOB
» Process: 158398656 Program: GICOB
01560
]

i GICOB.expanded.chbl 3 e Ml EE Outline 532

foo oy e L ey ‘ g?gﬁﬁiﬁ; -
) MAIN. 3 4 [ DATA DIVISION.
* MOVE 5008 TO NUMBER-IN a B8 WORKING-STORAGE
ACCEPT NUMBER-IN @ 01 NUMBER-IN
COMPUTE SUM-CAL = 188 + NUMBER-IN @ 01 5UM-CAL
DISPLAY 'THE SUM IS ' SUM-CAL a7 FEOTEITTE
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E 1 MaIN.
COMPUTE SUM-CAL = SUM-CAL / NUMBER-IN

DISPLAY 'THE DIVISION IS ' SUM-CAL
STOP RUN

-

m
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Testing and debugging - Debug features

* navigation

Y

Q

Q)

i

%

| : = e 2

R I BN H-2 DRI I L~ s

: vy 2

Disconnect  Step Step Step g

into return filters 8

Resume [Terminate Step n

v over 3

Suspend =

M Y

Remove O

all g

terminated E
launches

* Run to location

-> using outline view, or program control flow view
» (qualified - conditional) breakpoints (+ import/export facility)
« variable monitoring and modification
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zUnit

based on xUnit framework

zlﬂ z/05 Automated Unit Testing Framework (zUnit) k Generate Test Case...
Property Group ¥ | £ Build Test Case
Add To Ancther Subproject ... B=] Run Test Case...
Move To Another Subproject ... sE) | Debug Test Case...
Properties Iz Code Coverage...
Import z/O5 Project... & Generate Runner Configuration... i

Test case definitions for program functions, providing in/out data
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Agenda

« Workbench configuration and organisation

e z/OS project organisation

 Development (editor, datasets, procedures, custom menus)
 Testing and debugging

 CICS (+ BMS)

e DB2 (SQL + stored procedures)

 Problems encountered

s Q&A
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CICS program editor

Language (COBOL or PLI) editor provides support for EXEC CICS calls
EXEC CICS

Rl

e READ -
e READMNEXT
e READPREV
e READQ TD

m

LPEX editor -> Filter view on EXEC (SQL/CICS) statements
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Filter view k Procedures Ctrl+
Show all Ctrl+W Logic cutline
Source b Preprocessor statements
Preprocessor Staternents b Includes
Bxtensions
Rename...
Occurrences in Compilation Unit Ctrl+Shift+R S LEail
Open Declaration F2 Comment task tags
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BMS map editor

Special (default) editor with 3 tabs
« design: graphical WYSIWYG editor - palette

[ & TPOLMAP.bms 2@] =
U default

o2 Palette [

(= Default 40
h Select
E;L Marg

(= Basic -
P Map

(= Constant Fields &

§ Column heading
() Help
|Z| Instructions
%) Label
= Title
[ Variable Fields #
L1 Input field
ng Murneric field
[#% Password field
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[] Message
<11 Output field
L1 MDT field
-2 Advances d #
o Labeled input field
p

e source: assembler editor + content assist

o preview: of resulting 3270 map (optional web view)
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BMS generation

Generation of physical and symbolic maps via procedures defined in
associated property group

B pLICICS 3 ‘

‘E, BMS Settings

Procedures and Steps Procedures and Steps
JCL Substitution

w Procedure and step table

Procedure Ma...  Step Mame

-i\lch.St.Ep...
s

ASMMAP [ Removestep |
Up

Down
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+ Step options

ELAXFBMS - ASMMAP ~| [ Edit >> |

BMS Step Options

BMS map chject library:
<HLQ=.RDZ.0OB)
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CICS - Test and debug

CICS debugging configuration for integrated debugger
« Compile CICS program with TEST(SEPARATE) option
« Start Host Connection Emulator (HCE)

« Define CICS debugging profile in CADP

CADF CICS Application Debugging Profile Manager - CICSTTET

ALl Debugging Profiles [A=Activate,I=Inactivate,D=Delete ,C=Copy)

Ouner Frofile 5 Tran Program Compile Unit Applid Userid Term Type

COMP1 ¥ P ¥ CICSREGL PAMDREWS TTT1 Comp
COMPE 3 SAMPCOMPUN + CICSREGE DRBEARD® TTTZ Camp
; ' COMP 3 FROGS ¥ CICSREGT * TTTZ Comp
$EXAMPLE CORBA ¥ ¥ IORWERTH Coarb
TEEBE1ET DEMOCOE A TCAbPROG * CICSTTEBT TBHPL1ZT =* Camp
TEEO1ZY DEMOPLI H TP36FPROG * CICSTTET TEBHO1ZT = Comp
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Note: definition of profile also possible via CICS Explorer
e run CICS transaction

debug manager intercepts the execution and activates Debug mode
-> RDz switches to Debug Perspective

Practical experiences with RDz/IDz 34



Agenda

« Workbench configuration and organisation

e z/OS project organisation

 Development (editor, datasets, procedures, custom menus)
 Testing and debugging

e« CICS (+ BMS)

« DB2 (SQL + stored procedures)

 Problems encountered

s Q&A
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DB2 applications

switch to data perspective (integrated Data Studio)

File Edit Diagram Mawigate Search Project Data Run Window Help

D HE Q4 A ee- =1l
14t Boriloa 3 — - B od e e { = - || 1003 79 JavaEE
| 5. Data Project Explorer i, = '. 5@ *Database Madel.dbm gﬁ ®ARIS BT ; =1 0= outlin 52 48 Remo

| 0% 7| TS b
= 125 Miscellaneous Data Models | ¥ (= = gﬁ
= E)ata Diagrams = TUTEMROLMBNTS & i:)at;a ————
=] ?@ Database Madel.dbrn * | & E_SNO [FK]
S? ABIS g EQO | 2 Geometric Shapes
E5 SYSIBM e :
=L Data Madels = B EE»&Y
=20 Database Model.dbm * 8
g 0 peaso | [T TUTSESSICHS 'E EEE%EEL[FK]
() 56 Statements | &SN # EINV_CONOD[FK]
=5 ||| F SDATE =
ABIS
b aBIs | B SINS_PRMO
=
%% PUBLIC _ OE- gag%ﬁ Sl TUTCOURSES
; %E orate || | SORG_CONO [FK] & ao
_— . — | f SINCOMES g CLTITLE
8 Data source Explorer 52 : o B SCANCEL g EEEEICE
| - A 28 S _CID [FK] i
= R e T < i e &)
%[5 ud | BT .

S Lalbal et S Al ||
5 BIRT Classic Models Sample Databa & —
=44 DB080 (DB For Linux, UMIX, and W ||| | Properties

Tasks EA Problems | €] Error Log §|15\ tModel Report | =] SOL Results 53 E.m EBookmarks | €| Remote Errar List

=[] psoso e ]
[ Groups =1 T I e L D g m x% tl .. I
O Remate Servers 3:| ITvpe query expression hers | Status | Resultl e A T R A e AR e P e R i
[ Roles || Status | Operation Dal CID CSTITLE CLTITLE CDUR: ot
=77 schemas I v 5 Sample Cont... 140 9 a0 Generalized audit exit ...  Generalized audit exit ... 3 55|
=55 ne1s 10 7590 Design of IMS data bas,.. Design of IM5 data bases 3 ==

&8 Aliases 11 7300 workshop SOL o Whorkshop 30U 3 55|

@& o o 1z 3001 SysFem development .. SysFem development : ... 2 55|
Ependencies | 13 8002 Projectmanagement ... Projeckmanagement 4 S50

[0 Federated Stored P~ || 14 =003 Information analysis ... System analysis 5 55

[ mMQTs 15 gO004 Syskemn design . Swstem design 5 55|
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DB definition

Data source explorer

e connection (setup)

Drivers: ’IEM Data Server Dirvver for JOBC and 5L (JDBC 4.0) Default - ]

Properties

General Tra.cingl Dptiuna.l|

Lacation: DBGT
Host: mfdbgt
Port number: 'gﬂgg

[| Retrieve objects created by this user only
[ Single sign-on

Rernote systems:
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User name: tdptbc
Password: I
[ Save password

Default schema:

Connection URL: Jdbc:db2:y/fmfd bgt:EﬂSEfDE;GT: retrieveMessagesFromServer
OnGetMessage=trugermnulateParameterMetaDataForZ Calls=
1: -
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DB definition (cont.)

o apply filters (schema - table)

@ Properties for
type filter text

Common

Default Bidi Settings
Default Scherna Filter
Default Stored Procedure F
Default Table Filter

Driver Properties

Version

z/05 Connect Server Prope

Schema Filter Properties

Specify a filter by selecting a predicate and entering a value.

@) Expression

Mame ~5tarts with the characters - ' TB

[ Disab Contains the characters
Ends with the characters %
Does not start with the characters
Does not contain the characters
Does not end with the characters

Practical experiences with RDz/IDz
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Preparation of data access

« overview of DB objects €3 DB2_PROD 300
E3 DB2_PROD_400
_ 4 % [FILTERED] DB2_TEST_300 (DB2 for z/05 V10 (Mew-Function k.
database Y
[0 Databases
- schema > [ Roles
4 [3m Schemnas [Filtered]
- table 4 BF poPU
B[00 Auxiliary Tables
columns b [0 Aliases
I+ [0 Dependencies
I = [0 Jars
constraints o
I = [ Packages
trlggers = [ Sequences
1 = [ Stored Procedures
indexes L Sy
a [ Tables
[» E0O1
. a [ E0D2
- VIews [0 Ceolumn Masks

4 [ Columns

PPO211 [SBALLINT]

PPO301 [INTEGER Mullable]

PPO201 [DECIMIALCLL , O]]

PPO201A [DECIMAL(LL |, 07 Mullable]
PPO201B [DECIMALIT | 07 Mullablel

_ [=

VOV VW
I [ON OO0 OO0 08

Note: interesting information for individual object is visible in
properties view!
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Data manipulation

Y

. | o

e create + manipulate DB objects (+ DDL) —
)

Data v | By Return All Rows Q_J

e Edit Q

i Load... o)

B2 Add to Overview Diagram Fibeatt D

% Generate DDL.. =) Sample Contents g

>

S8 Analyze Impact... o

D

Compare With r (0)]

G DCLGEN =3

—

Copy =)

Refresh F5 A

,

- N
e manipulate data o
N

DCLGEN -> COBOL copybook / PLI include
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Preparing SQL

Data project explorer
» create Data development project
e Create programs/scripts in project

| w=. Data Project Explorer &3 = ‘ﬁ} Ak ¥ = 0

[ SQL Scripts

| 7] Stored Procedures

[ 7] Tests

|7 User-Defined Functions
b7 XML
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 SQL queries
- SQL scrapbook
- SQL query builder
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Test (run) SQL

run SQL from context menu (F5)

result shown in SQL result view

£ SQL Results 33 |
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FEPO211 PPO201 PPOZ01R PPOZ01E PPOZ01C FPOZ0E FPOZ2068 FPPO301 FFPOZ04
304 0 NULL NULL 0 0F HULL 1501-01-01
3089 1 168018 220797 1 1982120332533 N 8500 1882-12-03
308 2 NULL NOLL 7268455 1956092533062 N 8500 1856-09-25
308 o NULL NULL [ -6 N WULL 1515-03-02
322 10 3262 851253 3262 1987070510668 N NULL 1587-07-035
311 33 NULL NULL 33 1846121334820 N NULL 1546-12-13
305 41 NULL NULL 41 1550110340847 F NULL 1550-11-03
315 44 NULL NULL 44 1541070408724 F NULL 1541-07-04
304 57 3282 1714521 57 1984061633620 N NULL 1984-06-16
308 58 1300 18973808 58 1873012020454 W NULL 1873-01-20

Use the created SQL in COBOL / PL/I program
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Stored procedures - creation

* native (SQL PL)
- uses SQL commands for program logic
- source code in CREATE PROCEDURE
- define to DB2 (with run)
o external (language specific)
- uses host language (PL/I, COBOL, ...) for program logic
- load module and package
- define to DB2 (with separate CREATE PROCEDURE)
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Data project -> Stored procedures folder -> new

3 T DI Pt = o

Name, Language, and Template
Specify a name and language for the new stored procedure, You can choose a

template to use as the framework. The template code appears in the Preview

Project: [Dataijecﬂ V] ’New l

LS p|_[5p1

Language: [PLI -j

Select a template

| RDz PLI Template PLI DESC FROM PLUGIMN.XML

Template Description ‘
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Test stored procedures

 Test viacalling program
EXEC SQL CALL ...

 For SQL PL stored procedures:
direct test is possible via Run option

Debugging
 for COBOL/PLI

- debugging possible if compiled with TEST option!
o for SQL PL

- add to procedure definition
ALLOW DEBUG MODE
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- specify preference Enable Debugging in deploy routine options
(see Window -> preferences -> session manager)

Debug via context menu -> Debug
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Problems encountered - performance

 PC capacity - Windows (7, 8, 10)
- 32-64 bit
- 2.5 GB disk (install)
- memory 2 GB
 Host capacity - z/OS (1.13, 2.x)
- RSE daemon heap size
- private address space size
- define enough initiators (blocked during batch integrated debug)
depends on number of users
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* network capacity
- 77?7
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Problems encountered - bugs

» editor features not enabled
e include processing is slow
« BMS (graphical) editor manipulation -> source code not correct
* syntax checking not always correct

- includes not found (even if SYSLIB definition OK)
* synchronisation lost, in case of network/connection problems
* push-to-client feature not immediately activated?

e special characters not always represented correctly
e.g. PLI not sign
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Possible tool improvements

 same features in LPEX and language specific editors
- filter view
- showin ...
- surround with ...
o ‘filtering’ of views
- show only ‘relevant’ views/options according to ‘working set’
e.g. do not show UNIX features if only working with z/OS
- option: ‘hide’ instead of ‘show disabled’ feature
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e clean up of terminated projects
 ‘modular’ property groups

- base COBOL batch

- additional options for CICS

- additional options for DB2

 missing info about remote activity/status -> waiting for ....
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Additional information

 ABIS training course on IDz @

http://www.abis.be/html/enl312.html
 |IDz product site

http://www-03.1bm.com/software/products/en/ibm-
developer-for-z-systems-enterprise-edition

 IBM Knowledge center
https://www.ibm.com/support/knowledgecenter/SSQ2R2
 |IBM Developer works - Rational Developer for System z Hub
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https://www.ibm.com/developerworks/community/groups/
service/html/communityview?communityUuid=df67969e-
bad40-44c7-alca-ef4a2aad99%e01l
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www.ibm.com/developerworks/community/groups/service/html/communityview?communityUuid=df67969e-ba40-44c7-a1ca-ef4a2aa99e01
http://www-03.ibm.com/software/products/en/ibm-developer-for-z-systems-enterprise-edition
http://www.abis.be/html/en1312.html
https://www.ibm.com/support/knowledgecenter/SSQ2R2_14.0.0

Q&A
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Thank you

Gie Indesteege
Trainer and Consultant

gindesteege@abis.be

abis

TRAINING & CONSULTING

thanks you
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