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= 7/0OS Application Development

= Benefits
= A look at the z/OS Application Development environment

= Summary
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z/OS Application Development Tools

= |nteractive, workstation-based environment

» Faster development with less errors
» Host offload of development CPU cycles

= | ocal edit/compile/debug on the workstation

» Language sensitive
—ASM, COBOL, or PL/I applications

= Remote edit/compile/debug on the mainframe
»CICS and IMS

= Prepare output on the mainframe
» JCL generation, editing, submission
»TSO command execution
» Job Monitoring
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Benefits of z/OS Application Development

= Utilizes Workbench features/tools to support COBOL, PLI/I,
Assembler development for the z/OS platform

» Simplifies development process

» Provides consistent development environment
= Provides development support for traditional runtimes

»CICS, IMS, DB2, batch
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ISPF based development - Old
submit compile job —= Swap to SDSF >

select job
B i Session A - [24 % 80] =10] % *

, =8

File Edit Wew Communication Actions ‘Window Help

edit ICL g Bjn| 2% slm| 8] w(w] &= 2] elo]

File Edit Edit_Settings Menu Utilities Compilers Test Help flnd error msg

EDIT DNETEAT. STEW. COBOL (IGYTSALE) - ©1.00 Columms BO0O1 QOOTZ ¢

® find code line
24 (remember

| error)
Dizplay Filter Miew Print 0Optionz Help

ZLINER 1 ¢

change code B swap to edit
session

find code line 4— exit JCL
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WebSphere Studio Workbench - New

edit source

\ Statemen

is z/0S Projects  w x| | | Welcome T X .
&2 & Fow 96 Column 1 In=sert In error
——+—%4—1-B——+ 2 : a3 : 4 :
1l stew-demamys.DNE= | IE GGG DSPLY "SOHETHING =]
El{Er STEW, COBOL ooy FERFURN BIUOU-L&LL. e
i) DFHOACTD oooos9a
Synta)( El DEHOCSTD oooo9g IF TEST-STATUOS = "¥°
i ® n =
a R ooolon DISELAY "wwexx CALLIVE1 SUCCESS -
Check s IGYTSALE.CTR| 4] | b
4| |
2105 Syatems | 2/05 Projects I

5= outine X |E?5 Tasks (1 ikem] FaPwx
- IDENTIFICATION DI'n-'ISIOI'l| | C | I | Description | Rlesource | In Folder

£ EMYIRONMENT DIVISION. |IL ! IGYPS207E-5 "DSPLY" was invalid. Ski...  IGYIVP.chl stew/STEW, COB

[ T A CTHTETOR

Outline view presents
Error list in Tasks view

COBOL structure
double click on
the error

Benefit: Simplified development for COBOL and PL/I on a common

development environment
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WebSphere Studio Workbench - New

Same Debug _ o
Perspective T R e IR
=- ﬁ <terminated= <unknown:>
: %1@ State: <engine terminated:> Connection: Oskart listering on port: EIIIIIIII
(e B [ EUSEPPIS SRS R [ [
3 & o w2 ow x| msvve % Debug (=)= Yariables @i | | :
=- E. WSED, LOADLIE “ Row 3 B 0l O &5 T | ||,g§‘~ E'"“"fﬂ Wfi-'%"-':'-RI-':'-BLES
- [F] COUBLDW. e 8 o bl -
L . COLDLL. e oooool L L@ TEST-STATUS ='"¥
----- =] ELAXMGUZ. exe ; ggggg% @ State: <engine terminated = Connection: 05 &
- . ELF'.XMGLIX ExE aooood - ﬁ corn.ibr.debug. defaulk [Debug a Compiled Applit
: =l E| @ Skate: <stopped > Connection: 05390 (9,30
- [E] prn:u]ect et 3 - =@y Thread:1 (Runnable)
2[0S Projects | 205 Syster @0 10 & : 5 CALLIVRL : 01 ...
Open & Process: 470852632 Program: CALLIVFL  »
25 Qutline Open Wit b 4] | a2
..... Debug | Servers Yariables |Breakp... |Expres... |Regi
=~ JDNETATTE 08, Subtract from MyS Project 2 D |~ed

----- II',I'I:?IEEELIG EXEC PGM=

| IGYIVP. JCL g WILEERT.L %
Run Application Eg Row 9% Column 4
PR Z = ! 1 ! 2 1 3 A 4 | 5

nooo94 94 * -
nooa9s 25 DISFLAY "“x*xxx START OF CALLIVEPL +
nooo9e 96 i

Benefit: Consistent debugging environment for COBOL, PL/I, Java
software
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Z/OS Systems Perspective

Directory
definitions
cﬁn z/0% Systems - IBM WebSphere Studio Enterprise Developer L | Qlil
File Edit Mavigate Search Project Launch Run  Window Help
15288 |88 |4 %
zI0S B [Til 2405 Systems v x|l ,‘ l
SyStemS\%}\ At oh g il= z/05 Directories Sl || 2 F z/05File Ex 11 ® .
E = Directory | Transfer Twpe | Local Files | Host: Files | Transfer Type \Mapplng 0
% 4] dnetdl17? kext ichi **robol ket Z/ OS
chy S pen datasets
/Lﬁ—/ &l 15PF.ISPPROF F':;_ ::F':;_ E?Xt
. - -2 STEW.CNTL o] ) At
Pl s load ki
Directories  fi= gl T oL exe “oa inary
. 5 crnd clist ket
available - STEW.JCLLIB i i o
{2 STEW.5YSDEBUG crnd #ikgimweclsk bext
(2 TEST.COBOL il ok ] text
-z TEST.COPYLIB Isk *isting bext
E, TEST.JCLLIE ook *Houtlist kext
: jcl **icllib ket
- (2 TEST.LISTING &
-2 TEST.LOAD
(3 TEST.CB]
e E] .project
e SPFLOGT,LIST
= TEST.LIST
- [E] #MLSAMP.CELEIN
----- m stplexdb
J R |k (ol
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Organizing Source - Projects

= MVS Project

» Collection of z/OS PDSIE]s, Member Files and Sequential Files

» Mapped to Workstation as “Local” Folders and Files
» MVS Project resides on System.Directory

» Add to Project

» Subtract from Project

= | ocal Project
» Collection of Workstation Folders and Files
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= JLPEX (default)

» Embedded

»z/0S Systems and z/OS Projects

» Language sensitive Highlighting

» Outline View (COBOL, PL/I, JCL, ASM)
» Extensible

= | PEX
»Launched
»z/OS Systems and z/OS Projects (Navigators)
» Language sensitive Highlighting
» Outline View (COBOL, PL/I, JCL, ASM)
»Macro Support

= S¥ntax checking
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z/OS Projects Perspective

cﬁr z/05 Projects - IBM WehSphere studio Enterprise Developer
File Edit Mawvigate Search Project Launch. Run Mindow  Help

|- HE&s |88 <2||%-||a6 =nmp|A

MVS PrOjeCt = | FE v x || @]EMsane.chl X | ] IGYIYP.jcl
\% & I_r} 7 Eow 2 Column 1 Insexrt
e B———+—%i—-1-B—— 2 ; 3 ; 4 ; 5—
i =B stew-demomvs dnetifa | | gognnz Identification division.
2, =z STEW.COBOL goooo3 Progran—id. =mlsamp.
e DFHOACTD. chil oooood4 Data Division.
% _____ % DFHOCSTD. chl goooos Worlking—-=torage section. \] LPEX
il } onoooe 336 3636 36 3636363 30 363 36 36 3636 363636 36 33636 3 363636 3636 3 33636 9 363636 3 KK KX KK .
=l ] 1GVIYP.chl 000007 * ¥ML document, encoded as initial valuss of d editor
=== | I R a Ia¥IVPZ, chi goooos EEXEEXEXXEAEEXEEX X LXK XXX EX XXX XX EX XXX XXX XXX XXXR
..... ] IGYIVP3A, bl oooons 1 Eml-document .
..... a TSVIVESE. chi goooLo 2 pic x(39) walue '<?Eml wverszion="1.0" enc
_____ a LEYTABLE.chl gooo1l ¢ pic (19 waluse ' =standalone="ve=s"7:"'.
Hs ooonLz 2 pic ®(39) walue '¢!|—Thi= document i= ju
anonis 2 pic ®(10) walue '<=zandwich:'.
onnni4 2 pic ®(35) walue ' <bread type="hakeriapo
b goools 2 pic x(41) waluse ' <7Yspread please u=e re
goo0ole ¢ pic x(31) walue ' <meat:Ham &amp; turks
VS D t onon1? 2 pic ®(40) walue ' <filling:Chesese. lettu
irectory
< | b
o | 3 |
2105 Swatems | 205 Projects E!@ 2{05 Job Manitar Eﬁ'
g Cutline b4 Jl:ul:u_ jin] | Job Mame | Owner | Hold Status | Exec Mode
-~ Identification drvision, - demars.f1 ¥ DMETO1Y il X
B T B T demomys.f2 KL DNETO17 * s /OS Job
. . [+ Working-starage sectiol stplexb.Fl * WILBERT * = Monitor
o Utl Ine view =-Procedure division, .
- marine secton. /oS¢ d oW
mainine section, Z ommandas
teowml-handler section, ¥ .
q | _|J d p w0
Propetties | Dutling J Tasks |F,|'DS armmands INauigatn:lr 7105 Job Manitar §z2/105 Outpuk Consale
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Build Support

= Automated build based on build plans (XML)
= Automatic transfer to target machine

= Run build commands on target machine
Build Servers

Workstation Client
TCP/IP _
Socket Win

Java

WSED Build command
Build Build ’ g
ul Build comman
- Command { TCP/IP )
Processor | pild command

XML
Cobol

TCP/IP
Source Socket TSO
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Build Support

= |_ocal Compile for local projects

> Project Level
> File/Program Level

= Remote Compile

> Project level

» JCL Generation
— File/Program level
—Folder Level

= Compile/link parameters set with preferences/properties

»\Workspace
> Folder
> Program
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JCL Generation and Submission

|E|EE 2[0S Projects v X w * |
&ooh Fow 1 Column 1
ca : : 1 : 2 : 3 : 4 : 5 :
""" T EGLProjectwTK-, =1 opooooill GEWDO1 JOB
----- Bl JavaProjectWTK-, 000002  MSGCLASS=H, TIME={,4) REGIOH=28M, COND={16. LT)
=12 LocalProj 000003 DELIST EXEC PGHM=IDCAMS
E {E demormys. JCL 000004 SYSPRINT DD SYSOUT=#
000005 DELETE DNETO17 .STEW.LISTING(IGYIVIfk= v x || @EjEmeIa X
P < 000006 IF LASTCC = 8 THEN SET HANCC = 4 (M B
- : 000007 DELETE DNETO17 STEW. OBJS(IGVIVE) | = = © ——
----- T Minibanke 18-, 0nooo8 IF LASTCC = & THEN SET MANCC = 4 . : =
oL~ - & MiniBankExample-. 000009 DELETE DNETO17 . IDEPLI XML el sy 000001 GENO
..... b S 000010 IF LASTCC - 8 THEN SET MAXCC = 4 | O JavaProjectiTk-, gooooz - MG
enerated o HEan : 000011--STPO000 EXEC PGH=IGYCRCTL.REGION=1 [ 1a LocalProj 0ooons3  LDELI
g ¥-Tap Servers 000012~ PARM={ 'EXIT({ADEXIT({ELAXMGUE) E| E- demoms. XL 00ppon4 - SYSE
=-1a# stew-demomys,dnet017 0oo013-- ‘ADATA ", aanoos PELE
|_:_| STEW. COBOL goooid.. - 'TLIB'. ] b
{E'B DFHOACTD. chi L ABT 3 - » 5
' 000016~ STEPLIE DD DSH=COBOL VaR1  SIGYCOME Go To L
----- @) DFHOCSTDLchl B ppppiz.. DISP=SHR -1l MiniBankExample-. Open E
----- &) IGYIVP.chl 000018 s DD DSH=DHETO17 . STEW.LOAD, | .5 MiribankwEE-. Open With . %
""" W) CrIvEz g g g g %SXXS?SPEIHTDIIJEPEEERDHETD 17 STEW.LI5T] & Servers
..... e 7 : 2 Skart Debug Daemon
i8] 1GYIVP3A.ch 000021 SYSADATA DD STSOUT=% - stew-demamys.dne 2
----- m] IGYIVP3E, chl = {Er STEW, COBOL Wl
----- i) IGYTABLE. chl | | @] DFHOACTD  GetsDS .
EI DFHOCSTD. ek Skakus
------ o m] IGYTYP.chi Hald

Benefit: Developers focused on business logic and not on
writing JCL
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Monitoring Job Output / Issuing Commands

ok Maoritor Job ID | J0b Mame |
Job ID Job Mame | Owner | Hold status | Exec Node | Priori= demomys.dne... DMETO17*
=l demorys.dne... DNETOL7*  DMETOL?  * + * e
10BON333  DMETOL7D  DMETOI7 1 DEMOMYS 1 R
J0BO0331 | DNETOLPD  DMETO? 1 DEMOMYS 1 JOB0IB1S %
JOE09E14 Purge
JOBD9515  DMWETOL7D  DMETOIF 1 DEMOMYS 1
JOBOD9514  DMNETOL7S  DMETOIF 1 DEMOMYS 1
70 >
1 JESZ JoB Lo — SYSTEHNMN HVS Aa
1] =
11 .41 22 JOEOO331 ——— TUOESDAY . 10 SEP 2002 ———
11 .41 22 JOEOO331 IREO10I 2 USERID DHETO17? IS ASSIGHED To THIS JOE
11 .41 22 JOEBEOO331 ICH7OO0O01I DHETO17 LAST ACCESS AT 11:32:38 ON T
11.41 22 JOBOO331 $HASP3Y3 DHNETO17D STARTED — IHIT 3 - CLASS & -
11 .41 .22 JOEOO331 IEF403I DHETO17D — STARTED — TIME=11.41. 22
11 .41 22 JOEBOO331 - ——TIHMT]
11 .41 22 JOEOO331 -JOBHNAME STEFHNAME PROCSTEFR RC EXCF ZPT
11 .41 22 JOEOO331 -DHETO17D DELIST 04 [ .on
11 .41 32 JOEOO331 -DHETO17D STFOOON0 nn 8745 .aon
11.41 .33 JOBOO331 =DHETO17D LEED oo 336 .an
11.41 .33 JOEBEOO331 IEF450I DHETO17?D GO0 — ABEND=5S000 T4093 REEASCOH=001
11 .41 .33 JOEOO331 -DHETO1YD =0 74093 iz .on
11 .41 .33 JOEOO331 IEF404I DHETO17D — EHNDED — TIME=11 . 41 33
11 .41 33 JOEOO331 -DHETO17YD ENDED. HAME- TOTA” -
11 41 27 IARNN231  &WASP249C MHFTAA 7T FHTIET
4 | II
(i 2/0S Job Manitar 69 %
Job ID | Job Mame | CiMnEr | Hold Skatus | Exec Mode | Friority
=l dermomws dre,.. DMETO17*  DNETOL7 * * *
JOBO0333  DMETOI7D  DMWETOL? 1 DEMOMYS 1
JOBO0331  DMETOI7D  DMETOL? 1 DEMOMYS 1

JdEY &

o 2105 Ca i

— Command Inpuk on

I netstat

& 130 O Uss [T Copy comman

~ Command Dutput

#4# TS0 commands require an MYS System that is

EZZ23501 MYyS TCPIIP METSTAT CS W1RZ TCPI

EZZ25851 User Id Comn Local Sacket Faore

EZ7 25061 —---

EZ7256871 AESTCPIP 000105892 9,39, 64,151, 5050
sh

E£L25871 AESTCRIP 00000066 0.0.0.0,.5050

E£L25871 BEOASRZA 00024914 0.0.0.0.. 63217

EZZ2587] BEOASR2A D002A92E 9.39.64. 151, .40
=h

Benefit: Developers do not have to continually switch between
systems

ebSphere Uizl

Jlom]|
H:n:”
ny)
|'iﬂ||||



Debug Support

= Local Debug
> TS0 type
» Batch
» CICS (using VA CICS)

= Remote Debug
»CICS
> IMS
» Batch
»TSO

il
-
i
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WebSphere Studio Workbench - New

Same Debug _ o
Perspective T R e IR
=- ﬁ <terminated= <unknown:>
: %1@ State: <engine terminated:> Connection: Oskart listering on port: EIIIIIIII
(e B [ EUSEPPIS SRS R [ [
3 & o w2 ow x| msvve % Debug (=)= Yariables @i | | :
=- E. WSED, LOADLIE “ Row 3 B 0l O &5 T | ||,g§‘~ E'"“"fﬂ Wfi-'%"-':'-RI-':'-BLES
- [F] COUBLDW. e 8 o bl -
L . COLDLL. e oooool L L@ TEST-STATUS ='"¥
----- =] ELAXMGUZ. exe ; ggggg% @ State: <engine terminated = Connection: 05 &
- . ELF'.XMGLIX ExE aooood - ﬁ corn.ibr.debug. defaulk [Debug a Compiled Applit
: =l E| @ Skate: <stopped > Connection: 05390 (9,30
- [E] prn:u]ect et 3 - =@y Thread:1 (Runnable)
2[0S Projects | 205 Syster @0 10 & : 5 CALLIVRL : 01 ...
Open & Process: 470852632 Program: CALLIVFL  »
25 Qutline Open Wit b 4] | a2
..... Debug | Servers Yariables |Breakp... |Expres... |Regi
=~ JDNETATTE 08, Subtract from MyS Project 2 D |~ed

----- II',I'I:?IEEELIG EXEC PGM=

| IGYIVP. JCL g WILEERT.L %
Run Application Eg Row 9% Column 4
PR Z = ! 1 ! 2 1 3 A 4 | 5

nooo94 94 * -
nooa9s 25 DISFLAY "“x*xxx START OF CALLIVEPL +
nooo9e 96 i

Benefit: Consistent debugging environment for COBOL, PL/I, Java
software
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= Uses VCM adapter

= Access to SCLM services on z/OS

» Connect to SCLM repository
»View a list of projects
> List project members

» Execute SCLM actions
= Check-in/check-out support
» TEMP WORK AREA

= No SCLM administrative functions
» Create SCLM project

» Delete SCLM project

= No automatic synchronization
» Manual refresh
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4 Show Yiew

| T SCLMALET

|3 T SCLMTEST

| =T SCLMVTM

| ] x_peopasties
5] prajact

[%] .prapsFLINC

[£] prapsdSPF

[E] -propeSCiM
o E
# & RELEASE
= (= '[EHF' BROWSE AREA

=] SCLMVCM DEVT SOURCE FLMOMEQ L. his biowse

= [ TEMPWORK AREA

SiCLM Repositary

EI{E: Scripting

m SCLM Repositary > X alu
El-{z= DEW1 -

-G SOURCE
] FLMOTEGL hla
(2] FLMOTMDZ pl

-] FLMOTE

FLMD" 5L M Promate Function

~E1 TEST! 501 M Buid Function
B TEST rg eave

-] TESTHREE e

SCLM Delete Lacal File From ‘Woarkspace

i SCLM Promote Functian

B vCMT ElER Build F'unctic!n _

By YCMT _.E_ann:el Edit ﬂinFI Unlack File From Repositany
B vt Member(File) Status Information

2 yrMT Delete File from Repositony
- [E] VCMT | Save File back to Repository

1] Edit File from Repositany
: Browse File from Reposit:
o Tasks [0 items) -i-;;:e R ;
| El-! | Descrptiorn E;mpgre With b
R ep_lén::e With »




Development environment architecture

z/OS or OS/390
Error Feedback IBM HTTP SUbSyStem: APPC
Server JES CICS, DB2,
Compiler 2 IMS.......

N N Language Remote
Build Server Foreign File Job Monitor Environment Commands

System server server
Server Debug Tool (IGYFSERV)

Windows NT/ 2000 / XP
B T CD/D

WebSphere Studio
Enterprise Developer

Microsoft Loopback Adapter
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= [ncreases programmer productivity
» Simplified development process
» Unified development environment

= Reduces Total Cost of Ownership (TCO) by adopting a consistent
development environment for the enterprise
» Single development environment to manage and deploy vs. multiple
» Simplified training requirements

= Facilitates the building and testing of z/OS applications by providing
development support for traditional runtimes like CICS, IMS, DB2,
and batch
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WebSphere software

z/OS Application Development

Backup charts




WebSphere software

z/OS Application Development

Software prerequisites




Workstation Prerequisites

= [nstall and configure Microsoft Loopback Adapter

= nstall the z/OS Application Development Tools on disk 2 of
WebSphere Studio Enterprise Developer

= Modify HOSTS file (Windows 2000 only)

ebSphere Uizl

Jlom]|




z/OS Prereq. Software List

= [IBM HTTP Server

= JES PTF to enable job monitor support

= | anguage Environment PTFs to enable z/OS IDE support
= |BM Enterprise COBOL for z/OS and OS/390

= |BM Enterprise PL/I for z/OS and 0S/390

= |BM Debug Tool for z/OS and 0S/390
= |BM Foreign File System Server

= IBM Job Monitor Server =

I:I debugger
1 FFsInstal
(#1423 Hfbn100

f:i la_home

=] pIsk2
D cics
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Host Software Install Steps

= Make sure required software and service updates installed
»TCP/IP
»Language Environment
»|BM HTTP Server
» RACF or equivalent
» BM Enterprise COBOL
»|BM Debug Tool

= Install foreign file system server and job monitor server
= Configure the IBM HTTP Server

= Configure the software that comes with WebSphere Studio
Enterprise Developer for the host to support remote
edit-compile-debug
> Foreign file system server
» Job monitor server
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Host Software Install Steps ...

= [nstall and configure the TSO command server to support issuing
TSO commands from the workstation

= Configure Debug Tool for remote debugging under CICS
= Test the connections
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Troubleshooting

= Ensure connectivity to host systems
»Can you ping the host?
» Can you access the web server?
— http://hostsys:port/

»Can you open the web page for the host FFS system?
— http://hostsys:port/FFDS

> Are you using the right ports for the web and job monitor?
—default is 80 and 6715 respectively

I
il
i
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