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Application Development for z/OS

Abstract

Ask most people how they write and maintain applications on z/OS and you hear "oh, you use
this thing called a green screen” followed by a chuckle.

In reality, application development for zEnterprise applications has been transformed over the
past several years to the point where application developers enjoy the same or better features
from integrated development environments as programmers who work on other platforms.

Advances in remote system communication and interaction, syntax-highlighting, parsing, and
code understanding for Assembler, PL/I, C/C++, and COBOL source code, as well as
programming assists such as code snippets and templates are all available to application
programmers. Interactive debug of applications, written in multiple programming languages
and running in various runtime environments is also possible and can greatly boost
programmer productivity.

Come and learn about how these features can enable application developers who are new to
the mainframe to interact with, update, and efficiently enhance mainframe applications.
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Application Development for z/OS

Agenda

e Application Development is Hard

e Tools to the rescue!

e Using tools is Hard

e Continual Discovery

e Reprise: Application Development is Hard
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Application Development for z/OS

Agenda

e Application Development is Hard
[ J
o
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Application Development for z/OS

Traditional Application Development for z/OS

study compiler listings (green bar printout) or use ISPF

Edit Ed

C

A new comment

Jon's new comment

Scroll ===3>
F5=Rfind ange Fi=Up
Fl11=Fight . -
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Application Development for z/OS

Multiple Edit windows are possible - but limited

ISPF split-screen mode allows this ... but it is far from sufficient for complex, multi-module
application programming problems

Columns GOEEE]

FS=Rf1ind
F11=Right

| F;'I mand ===3 Scroll ===3>
Fl=Help 2=5plit d=E=it F5=Rfind E=Rchange Fr=Up
B=Down swap 10 f 1t F11=Right 12=Cancel
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Application Development for z/OS

And it's not just the basic tools ...

e Existing systems have grown by evolution over many years
e Many documented (and un-documented) dependencies
e Sheer volume of applications

— thousands of batch jobs

— thousands of programs

— billions of lines of COBOL code run daily, not to mention on other schedules (e.g. end
of quarter, end of year).
e Online transaction processing also factors in

e Without application analysis tools, teams have difficulty understanding even where to start
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Application Development for z/OS

Agenda

o
e Tools to the rescue!
@
o
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Application Development for z/OS

Rational Developer for System z and zEnterprise

 Practitioner tools for application development and enhancement
» Java
» COBOL
» PL/I
» C/C++
» Assembler
» JCL

« Supporting tasks of
» Remote access to files and jobs
» Analyze, Understand, Edit, Build, and Unit Test of applications
» Remote interactive debug of applications running in multiple
environments
» Integration with SCMs including Team Concert and Endevor
« Support for several source code location models
» “remote” source code (source code held on development system)
»“local” source code (source code held on system where IDE is
running)
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Application Development for z/OS

ISPF-based development

e Multiple screens/sessions and multiple disparate tools

e 20 x 80 characters of content

submit compile job — swap to SDSF ———  select job

L | j
File Edit g1k Eebtkings ey PEilikies Coapllers eit Help

5

edit JCL
| find error msg

|

find code line (remember
error)

|

swap to edit session

/

exit source

A

change code

\

find code line «——— edit source «—— exit JCL
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Application Development for z/OS

IDE-based development

e Common development environment for COBOL, PL/I, C/C++, and Java

e Simplified development with more information at your fingertips

e

Edit Source

[@} z/0S Projects - REGIOA.cbl - IBM Rational

fform ~_ |23

Syntax Check

b Mavigate

e

Pr... &2

.

Submit jobs,
access job
output, or _—
open source
members
with a single
click

/

Remote ...| ™1

Search Project Run Window Help
EH =)

L~ -

= 1 DEMOCOBOL
+ i RBAROSA.IDE.JCL

+ L@ RBAROSA.IDE.LOAD

i REAROSA.SP.COpoL

— & REGIDA.chl

B REGIUD.CD

<

Properties 8= Outline &2
= FROCEDURE DIVISION,

010-INITIALIZATION.

O-LOGIC.
30-SEEYA.
040-GOODBYE.

< |

zf0S LPEX Editor i active

o -

A B~O0~-Q~ |4 - B9 | BAz/0s Projects
i} miREGIDA.chI & B
Line 35 Column 1 Insert
——————— e B T
*
| o 000035 DISFLAL "Frogram REGIOA SIARTING " |
UUUHF 3 & HUVE 2 IU DRANUHE Lais. \
Gooo037 MOVE "ARARAR' to FIELD=A.
Qooo3e MOVE "BBEBBE" to FIELD-B.
000039 MOVE 'COCCCC' te FIELD-C.
W
i < »
# | | Tasks | [ Froblems &2 . zf0S File System Mapping Remote System Details =
1 error, 0 warnings, 0 infos (Filter matched 1 of 119 items) % -

[escription | In Eplder

= | Eesource
LX) [IG‘-"PSEEI 72-5 'DISFLAT was invalid. Skipped to the next verb, period or procedure-name d

ram 1

Outline view presents
COBOL structure
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the Error
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multiple source
and JCL
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indicated in
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Application Development for z/OS
IDE-based Development

(2) 2/08 Projects - \\FttRemoteTempFiles\stplex4b\ENGLAND\ENGLAND. SOURCE.COBOL\COBDATE.cbl - IBM Rational Developer for System z =)<
File Edit Mavigate Search Project Data Run  Window Help
[ - E YU B E A DO Qs 4 4 [ tpgradewoptm 1 | Gt G o [E | B 2/05 Projects | %% Debug
) z/0S Projects 53 = ¥ T O[] raraLe.c (ﬂ COBDATE.chl 2% = O/ #remotesy 2 = Tea”q -
#-1 BeerBottles [:] Line 16 Column 1 Insert N == =
=18 CompiledCodeSamples4B H‘“’f‘”“l_‘ﬁ“’f““z““*““3““*““4““+““5""+""5""+" = (-8 ENGLAND.SOURCE.COBOL ||
=% COBOLLE-DateTime [stplex4b] WORKING-STORAGE SECTICN. [~ ") @ITYCRUD bl
i) ENGLAND, SOURCE, COBOL{COBDATE). 01 ChrDate. il @ITYLIST.chl

ENGLAND.EXEC.LDAD{COEDATE}I.EKE 05 ChrDate-Length pic =9(4) comp wvalue 10. AETERM. ch
8l ENGLAND, COBLIST LISTING (COBDATE) 05 ChrDate-String plc x(10). - BEERORIG, bl
f gj ENGLAND. COBOB 5. OB J(COBDATE) .ok 01 Pic3tr. &) 5X00025.cbl
& 1}__; ParallelC-Sample [stplexdb] 05 PicStr-Length pic s9(4) comp. cect cbll

; _ - . -
[0 ENGLAND, SOURCE. C{PARALLEL).c 05 PieStr-String pic x(20).
77 Lilian pic s9(3%) comp. mi] CICSDB2.chl
[#-1=F LocalCOBOLEcho B a
. 77 Formatted-Date pic =(80). g CICSREV.chl
=F LocalDanskeBankDebugPLL -] CITYCRUD. cbl

= tf":a::'I;BEEL - PROCEDURE DIVISION. CITYLIST.cbl
=2 LocalPLIBeerProje W " - i) COBBEER..chl

= SimpleCOBOLWindowsProject MAIN-LOGIC. COBCURS,chl

@ TestProject . | mM DISPLAY "Starting COBDATE". COBDATE.chl
DISPLRY M-- == —= -= —— -—— — " il COBHEL. bl
= Errrziizs [EE Outline 52 = H ACCEPT ChrDate-5tring from DATE. [ﬂ a COBLE.chl
13, &l e s - E3| i | 2 Eg:g:;; Till
= P_RDGF'.AM: COBDATE e LI M
- IDENTIFICATION DIVISION, | | & e ] [3)
E‘ EN“?&?:;T:EE#&?:EECHDN x| Remote Error List (H‘ z/O5 File System Mapping (_":Il_:p"l: Property Group Manager (Jﬁ Remote System Details (:ﬁ Lookup &3 :#5* Debut_ﬂ ¥ =0d
- DATA DIVISION, —
. (5 WORKING-STORAGE SECTION. Search | spca= v Explanation |Resuits |
#-01 ChrDate. !g
' - Abend Codes 0c4
Messages . . i i
Miscallaneous Information Explanation: A program interruption occurred, but no routine had been
specified to handle this type of interruption. Refer to the instruction
E‘ PRDCEDURE DIVISION. description in Principles of Operation to find out how the instruction stops

i MAINALOGIC. processing for the error condition.

(<] i ] [2]

|
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Application Development for z/OS

Navigate datasets or jobs live on z/OS

e Connect to multiple hosts concurrently
® Respects existing security configurations and user IDs

e Search, filter, browse, edit, compare, migrate, and
allocate new MVS datasets and USS files

e Copy source code, members, or datasets between
systems with a few mouse clicks.

e Access JES queues submit jobs, view job state, and
open output spools

e Submit TSO or USS commands

e Add datasets and members into projects to group
applications and work items together logically

e Open an emulator in the IDE to configured hosts

= 25 MAD_Cobol
= {2 MADLOZ [HemoMvs]

= @ map_z05

H- (2 MADLD2 [etfmvsD7]
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W 5Y5030.MAD.COBSRC(MADLOZ).C

-
= ﬁ: z/05 Projects i

8 || 4§ remote Systems 52 Team =

& o ¢ Bs T

e [ B Local A

|| & “ﬁ stplexdh ' _
=& s
= :{——:v My Jobs

[+ % LOMGWEL 1:10059257
=] % LOMGWEL 1:10056538
=) JES2:IESMSGLG
= IES2:IESICL
=| JESZ:JESYSMSG
= STPOOO0:SYSPRINT
+ % LOMGWEL 1:10054532
+ % LOMGWEL 1:10054557
=¥y M5 Files
1+ __*:=:=> Venkat
= I=I=> MyTest
= |_E LOMGWEL. TEST.COBOL

| i BIGPGM.chl

i COBMAIN. cbl :
i HELLCOB2. cbl (e

-1 Fr - OO =|
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Application Development for z/OS

Edit and syntax check source code

e Use advanced editing technology to:

4

Work with multiple source and JCL members
concurrently from different systems

Perform ISPF-like commands in the workstation editor
(e.g, FIND, CHANGE, INSERT LINE, etc)

Use syntax highlighting and code-completion to gain
insight into available variables, verbs, and keywords
Quickly create programs from code templates, pattern
definitions, or UML

Verify COBOL syntax with feedback as you type in real-
time

® |ssue syntax check commands against project

source code
» Syntax check remotely to ensure proper code structure

14

before compilation

Syntax check locally ensure proper code structure and
reduce server usage. RDz will download code and
dependencies (e.g., copybooks) to the workstation as
necessary

Syntax Errors are listed in the Remote error list.
Double-click on the error to open the dataset and move
to the line where the error was found
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Qooo32
000033
000034
0oo003s
Qoo036
000037
000038
0o0035
000040
000041
0oo0az
ulefuled )
000044
000045
oo0Da6
000047

1]

PROCEDURE DIVISIOHN.

010=-INITIALIZATION.

tialize Program-wor

DISPLAY "Pro

i changes.

O T .

S S ——

L]
[=]
E

3| Remote Error List &7
|| Filter matched 3 of 3 messages

jin}

||| @ 16vD51102
@ IGYD51089
@ IGYD51082

| (

Message

z/05 File System Mapping | Remote System Details |

IGYDS1102-E Expected "DIVISION”, but found "DIVISIO®, "DIVISION® was assumed before *...
IGYDS 10895 "DIVISIO™ was invalid, Scanning was resumed at the next area "A” item, levelnu...
IGYDS1082-E A period was required. A period was assumed before "DIVISIO®.
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Application Development for z/OS

Isolating Code Elements

=] MSTFILUP.CEL 22 - R demamvs.hce

Line 424 Colwmn 30 Insert
————+—*A—1—B——+————2————+————H————+————4————+————5————+————5————+————?——|—+————a
041800 IF MODEL-FOUND THEN
041200 ekl i F— P LR THO T SWF—B 1 BT
04z000 MOVE ALF-REST-0O
[ Isclate and f||ter o4z 100 MCOVE AF-REC-PAL] . i
bazzoo ELSE o Ztrl-Insert
source code 042300 DISPLLY 'HLME ] R _REC.
04z400 Z33-EXIT.
" Multiple editor styles 042500 | EXIT. Select b
« . ” D4z &00% | Selected Copy selection Ale4C
4 EC|IpS€ -style 042700 Z40-RELEASE-ACTIVITY-R" " pocoy AlbHL)
» ISPE | 04z &00 RELELSE SORT—HORK—: — | Move celeckion A+
-sty e 042900 ADD 1 TO AC-RECS-R]  Filker view Delete selection AL4D
043000 240-EXIT. Uppercase selection  Alk+HE
= 043100 EXIT.
BOOkmark; and/or 043200+ Source 3 Lowercase selection Alk+I
Refactor »
Expand & Collapse 0433007 _
043400 Cpen Declaration F3
code details 043500 Z50-0UTPUT-PROCEDURE S
_ | Asset Analyzer P T
0| pERTom sgo-mEmm jmmwdvmemeniee G s
&) MSTFILUR.CBL 52 - ER demomvs.hce
Line 424 Coluwnn 1 In=ert
I———+—*A—1—B——+————2————+————3————+————4————+————5————+————6————+
oog200 05 AF-PARTNGO PIC X(21).
ba1s00 MOWE AF-PARTNG T SWF-PARTNG <
044500 IF AF-PALRTNO = OMF-PARTHNG THEN
045000 IF AF-PALRTHNO > OMF-PARTHO THEN
048700 MoWE AF-PARTHO TS OMF-PARTNO.
042400 MoWE AF-PARTHO TS DL-PARTHNO-OUT.
058100 MoWE HISH-VALUES To AF-PARTNO.
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Application Development for z/OS

Analyze applications using graphical diagrams

| Impact analysis results 23
= F7 Impact Analysis (Data element: MASTER-FILE)

® Bring application analysis information into = © Impacted programs
. . 24 QADOI
the IDE to aid in program development and & ® Inpoctod dota cloments
: # @ Impacted fies
understanding B it ace
» Link code to data and runtime resources s~ Program tres view = Program diagram 7
» Visualize code structure and flow F
e Understand the effect of changes made in -
the IDE when deployed into production -1
sOADD L
» Run impact analysis on code to determine -
affected modules I : I J : || 5 | [E]
: H 2= Program tree view | =% Conkrol Flow diagram &5 - ol ge) S o gt T
» Size testing efforts and -
create workspaces for {Een)
Changes { 1|J:\.|-rl!.'l_'l'_5:: { B130-AEAC- FILE : ! MO0 -READ-STOCK -MALSTER
{r::-_'\;\-;fl-i o B2 DD-MAT H- PARA }{ B0 -UP DATE - STOOK ]\ { W10 -R0eR ITE-OR DER-STATLUS ] -. M213-WRTTE-DELAY EC-RE0EIFTS
%= Program tree view | BE Data element table 23 { e ——
Level T e |
evel YRE )
n FDr -[ COE0-CLOSE
DELAY-5TAT  RAA Details LIMEN
ERROR-DAT  view source {default) MUIME - -
ERROR-DES References CHAR 30 30
ERRORFIL - oo o FD D 0 NOTE: Features on this page require
ERROR-REC GRP 35 0 . .
ERROR-5TA  References and Modfications UMKN 2 0 oo usage of Rational Asset Analyzer in
R o oot Analysts . e o o conjunction with Rathnal Developer for
INP-DRCPT-EXPECTED-DT 5 CHAR 3 6 System z or zEnterprise
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Application Development for z/OS

Speed Development with Code generation

: f= Shippets £ ¥ =0
o M Od el D rven Develop me nt i2 IMS Transaction Management
_ i=1 145 T System Services
use UML to generate COBOL code (& IVS Datatace Maragemant
= - Initili d [ th
*CICS e o e e oo
— Create working CICS-DB2 CRUD transactions - GLSE - Coses 2 GAM database explaty
i ) i= DEQ - Peleases segments reserved by O
e IMS statement insertion cormmand code
) ) ) = DLET - Removes a segment and its dependents
— 71 IMS code generation wizards aid to create IMS rom the database
o = FLD - Accesses a field within a segment
COBOL COde IN I ine = GHN - Retrieves subseguent message
segments
o D BZ i= GHNP - Retrieves dependents sequentially

f= 3HU - Refrieves segments and establishes a

— Stored Procedure wizards starting position in the datzbase
. . = GN - Retrieves subsequent message segments
e Batch applications - -
—VSAM / QSAM access program creation
— Pattern-based code creation preview

IMS Database Manage

Enter the following information

Interface type | Application Interface Block (AIR) ~
DB FCB or AIB | AIB w
I/ Area ICAREA w

SSAoor RSA 5S4

@ [ o]'4 ] [ Cancel
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Application Development for z/OS
Interactive test of database queries

18] cursravg.chl B2 E*Scriptl.sql 23 1 EMPL &3 = a
Line 123 Column 1 Insert 1 SELECT DEFT, MER [CHAR(Z)] | LNAME [CHAR(LDY] | FMAME [CHAR(S)
R e e e i i i T MIN(PERF), MAX[FERF), IVG(E o1 LOWE ROE
#  THAT WOULD BE THE OUTFUT FROM THE EXECUTION OF THE STATE A 3 MIN(HOURS), MAY(HOURS], ALVG 0z SHIELD BROCKE
#  IF| YOU EXECUTED IT INTERACTIVELY. 4 FROM EMPL, PAY o3 MOCRE ROGER,
# = = = > 3QL STATEMENT TO JOIN THE EMPL AND PAY TAELES S UHERE EMPL.NER = PAY.NER g; E’:ﬂ5TWOOD ;EEO
# = = = > GROUP THEM BE EMPL.DEPT AND DISPLAT THE DEPT AND: & GROUF EY DEPT 0 BLRNS CEORCE
# = = = » AVERAGE, NINIMUM AND MAXIMUM - HOURS AND FERF EBY 07 ONELL AN
08 MARVIN Wijany
EXEC 3QL 09 LAMNCASTER Leo
DECLARE C1 CURSCOR FOR 10 BLAIR LINDA
SELECT " AX(PERF), AVG(PERF), [ e o= |
, VG {HOURS)
Refresh FS
Edit Yalue
Sk Mull
S
< | >
| | ¢ > < I >
= 50l Resulks 22 . @7 Execution Plan X% 5 ®~ -0
|T';."|DB query expression here | Stakus |Fesulkl
Status Cperation Date DEPT 2 5] 4 5 & 7
& Warning  SELECT DEFT, MIM(PERF), MAX(PERF), AVG(PERF), MIN(HOURS), MAX(,.. 10j24/08 1 ACC z 3 2 15.99 26,75 21,3700
2 FIM 2 4 3 .89 32.45 22,6960
5] MET 1 3 1 6,11 32.41 17,2500
H H . 4 R0 1 1 1 43.59 43.59 43,5900
Use Case - Database Appllcatlons' g MULL MULL MULL MULL &7.82 £7.82 &7.8200

1. Copy/Paste your SQL Declare into a SQL Script and run it — verify results

2. Without doing any other navigation open a test table, and edit row values — or
modify the statement (or both)

3. Re-run the SQL Script — verify results

. Return to step 2 — repeat until satisfied with functionality
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Application Development for z/OS

Edit a program and edit its copybooks (all at the same time

=] MSTFILUP.CBL 53 5] PERSOM.CPY E3 =&
Line 340 Column 34 Insert Line 1 Colwnn 1 Insert Erowse
————#—FR-1-B——4————Z————+————3—— 3BT i T R e R S S e e ———
Q32000 OV E 1 TS RO-PLGE-MITM. ~ o R R
032100 E:[[O‘UE 99 TO RC-LINE-COUNT. | wlw COFYLIE FOR PERSONMEL DATABASE
Q32200 [BCCEPT TH-DATE FROM DATE. B A R A A R o R
o03zz00 WCCEPT WS—DATE-OUT FROM DATE. %  RECORD LEMGTH IS S0 EYTES.
032200 WCCEFT MF-DATE FROM DATE. fl 01 [PERSON-MASTER-RECORD.
032700 PERFORM 229-REALD-ALCTIVITY THRU 229-EXIT. 03 PERSCH-NUMEER PIC (10 .
032800 IF EQOF-ACT THEN 03 PERSCHN-NLME.
032000 DISPLAY '*%%+%* DATA FILE EMPTY ###! 05 PERSON-FIRST-NAME PIC X(1Z2).
033000 GOBACK. 05 PERSON-LAST-NAME PIC X(15].
033100 PERFORM 2Z78-HEADIMNGS THRU 275-EXIT. 03 FPERSCH-STREET-ADDRESS PIC X(16) .
033200 100-EXIT. 03 PERSCHN-CITY-ADDRESS PIC X(12].
033300 EXIT. 03 FPERSCH-STATE-ADDRESS PIC X(0Z) .
0334007 03 PERSCH-SALARY PIC S2(07) COMP-3.
033500 [105-READ-FROD. 03 FILLER PIC X(09).
033600 RELD LINE-FILE—IN = | 2
033700 INTO WS-PROD-LIME-] - .
033800 AT END MOVE '¥| . Ctrl+i |
033900 IF NOT EOF-FPROD THEN
034000 ADD 1 TO ac-PROD-T] —FY chritInsert
=] PERSNFIL.CPY 532
034100 [105-EXIT. )
0Z4z00 EXIT. Select » _Llne i Colwmn 1 Insert Erowse
034300% Copy selection Alk+C Lt S S
034400 110-LOAD-PROD-TALELE. Deselect Ak HOT NULL, ~
cassoo | hove rur-mmov-one 7o |— | ek A e 1]
034700 SET PROD-NDE UP BY 1. Delete selection Alt+D PERSON_STREET_ADDR CHLR (16)
034800 PERFORM 105-RELD-PROD Uppercase se"ECt!c'n AlE+K HOT NULL,
034900 [110-EXIT. source k| Lowercase selection  Alt+] PERSON CITY ADDE CHAR (12)
035000 EXIT. Refactor ’ HOT NULL,
0351007 Open Dedaration Fa FERSOM_STATE ADDR CHAR (2]
035200 ZO0-FPROCESS. HMOT NULL,
035300 SORT SORT-WORE-FILE Asset Analyzer Program Tree W FERSCN_SALARY SMALLINT
035400 ASCENDING KEEY SWF—] “iew ' Find sslection HOT MULL
nEss0n INPUT ~PROCEDL] Run as 3 Fill selection, .. !
035600 OUTEUT FROCEDIN EMD-EZEC.
* CALL 'CHMTRLERE' USING Debug As ‘
035700 BOO-EXIT. Profile As r
035800 EXIT. walidate 01 DCL-PERSCNFL.
035900 Software Analyzer 4 03 PERSON-HNUMEER PIC Xiloj).
0360007 Team 4 03 PERSON-FIRST-MAME PIC Xilz).
0361007 Compare With 4 03 PERSON-LAST-NANE PIC Xi15).
Av0sez00 E20-INPUT-PROCEDURE SECTICI  Replace With 3 03 PERSON-STREET-ADDR PIC Xila).
036300 PERFORM 222-SELECT-REC! - - 03 PERSON-CITY-ADDR PIC Xilz).
036400 UNTIL EQF-ACT. Start Flagging Changed Lines 03 PERSON-STATE-ALDDR PIC XiZ).
036500 220-EXIT-IP SECTICN. Local Syntax Check 03 PERSOM-SALLRY PIC S9(4) COMP.
0366007 3
036700 222-SELECT-RECS. Browse Copy Member B < | >-
Open Copy Member - : =
| Conkent assist Chrl+Space | |
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Application Development for z/OS
Interactive Debug of applications running on z/0OS

O Debug - 'ENGLAND.CGBLIST.LISTING(CGBRATE]- - IBM Rational Developer for System z

File Edit Mavigate Search Project Data Run “indow Help

» @ O N-B-0-9-Q- 4 ® - Upgadewoptm | | Gl 0 G | 35 Debug | ”
% Debug 52 &k Servers} = B |[t9= variables 53 P Erealq:oints} [ Monitors} g Modules} s g ¥ =0
Z0 B B S T Name Value )
= ,&;‘ COBDATE [Remote Compiled Application] = ® prcsTR
=32 Platform: 205 390%  Connection: 9.30.5.17:17920 € PICSTR-LENGTH +00050
. 5@ Thread:1 Runnable ) &, PICSTR-STRING WWWWWWWEZ, MMMMMMMMMZ DD, YYYY
; = COBDATE : 01 &, L1L1AN +0000155928
o Process: 874578704 Program: COBDATE &, FORMATTED-DATE 'SUNDAY, SEPTEMBER 13, 2009
[(_] i
[&] PARALLEL .c (@ COBDATE. cbl ﬂ'l‘:ﬂ EMGLAND. COBLIST.LISTING{COBDATE) 53 = O || 5= outline (m%' Registers 53 2 E ¥ T O
Line 35 Column 1 Insert Browse Mame Value b
B —+————1-———#————2————4————3————4————4————4————5————4————6————+————T————+————8-—-—+— |I"5 B General Purpose
28 Mowe & to PicStr-Length b] 8 eucPRO 34292544
29 Call "CEEDAYS" Using ChrDate, PicStr, Lilian, Omitted. 11 orGPR1 24900275
30 * ol BWGPR2 000127FC
31 Move "WWWHWHWWWWZ, Moo0000m0MMZ DD, YYYY ' to PicStr-String 1818 o cpos 34200300
32 Mowe 50 to PicStr-Length 100 g oon g 34200038
33 fall "CEEDATE" USING Lilian, PicStr, Formatted-Date, Cmitted. e
aiol HelGPRS 342108E0
34 DISPLAY "HHHHWH"R‘HHHHHHh‘HWHHHHHHWHWHHHHHHHHHWHHHH"#h‘WHH‘HH"R‘"_ § 1018 TUGPRG DDDDDDDD
» 35 Display Formatted-Date ::1::1 - —————— M
36 DISPLAY "HHHHWH"R‘HHHHHHh‘HWHHHHHHWHWHHHHHHHHHWHHHH"#h‘WHH‘HH"R‘"_ M [(_] 11 l [il
& console (w‘é Tasks (E_c, Problems (JU JUnit (@ Debug Console 22 a Memorﬂ:ﬁLoomﬂ g I'Eﬁ b4 & By g _'-“J‘> () =g
The sukblocks in this program are nested as follows: | 0 describe cu
1 CCBDATE
Program was stopped due to line/statement breakpoint at statement 35.
[(_] il ] [l]

Debug Engine Command:

M lEnher Commands...
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Application Development for z/OS

Access source code...

e RDz offers integration into a variety of Source Code

Management (SCM) tools as well as a framework for _

creating SCM integration on your own

e Several vendors supply plug-ins to RDz to provide
easy access to processes and source code
controlled by their products

Team Concert

SCLM

ClearCase

CA Endevor

IBM Supplied
. Vendor Supplied
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Application Development for z/OS

Endevor Integration
IF) cARMA Repositories ¥ Remote Error List  ++ 2005 File System Mapping |
B s Endevor MyS171

B & CAEndevor SCM

e Filter and search through environments, systems, %% ¢

subsystems, members, and stages based on | WS ENV: SWPLPROD - SYS: ADMIN - STG: EMER - SID: € {*}
. . | l'L:"' ENY: SMPLPROD - 5¥5: ADMIN - 5TG: PROD -SID:P
queries (equivalent to DISPLAY) | B4 ENV: SMPLPROD - S¥S: FINANCE - STG: EMER - SID: €
. ) | W-{E: ENV: SMPLPROD - SY5: FINANCE - STG: PROD - SID: P {*}
» Filters saved across z/OS sessions " z ENV: SMPLTEST - 5Y5: FINANCE - S5TG: QA -SIDxQ
I .l.:* ENY: SMPLTEST - 5%5: FINANCE - 5TG: TEST -5ID: T
» Easy access to common searches and members B35 EnvisHPLY, Sysie, Type:Cobol
> Drill down into Subsystems B2 ENY: SMPLPROD - SYS: FINANCE - 5TG: EMER - SID: E
W= ENY: SMPLPROD - SY5: FINANCE - STG: PROD - SID: P {*}
| W& SUBSYS: ACCTPAY {%}
. IR M FPCOB01 (01.00.01.00).CEL |
e RETRIEVE members to z/OS projects -] FAPCOBOZ (01.00.01.00).CBL
. . i1 {—m] FINAPPOL (01.00.01.00).CEL
» Access to typical RDz functionality like syntax check, : :% F,WW; mi_m_u: m;_m
content assist, debug, etc ) FINAPSO1 (01.00.01.00).CEL
(— @] FINAPS0Z (01,00.01.00).CBL
F -@] FINAPSOS (01.00.01.00).C8L
. . . 48] FINAPSO4 (01.00.01.00).CBL
e ADD/UPDATE members with single click | W SUBSYS: ACCTREC
. . B ENY: SMPLTEST - 5Y5: FINAMCE - 5TG: - 5iDx
» RDz remembers Endevor location for retrieve and = E ENV: SMPLTEST - SYS: FINANCE - STG: ?:5, _mf *}

adds back

e QuickEdit (browse) members from CARMA
interface

e Integration with existing GENERATE configuration
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| |- MaHIFRE (01.00. . ).CBL
j ! &) MAHITEST (01.00. . ).CEL
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RTC integration with RDz - all tasks within a single IDE

23

RTC provides
» agility, collaboration and process
» Work item planning and coordination
» SCM and Build functions for z/OS (and other platforms)

RDz augments the development productivity &
experience

» files act as if on the host

» Appropriate editors (COBOL, maps, etc.) and functions
(content assist, syntax check, etc.)

» High value functions (XML enablement, SFM, code
generation from models, from UML, etc)

RDz projects in RTC

» RDz projects are a view into the RTC project
» RDz projects provide a working set for the developer

28 February 2011 - SHARE Session 8656

= @ BostonTest

# ¥ EndevorTest [EProd
= (™ MortgageApp [zserveros.demos.
s SYSIN30, MOR TGAGE . COBOL
B COMCSMAD, cbi
W) EPSCMORT.chil
i EPSCSMRD.cbl
. =i EPSCSMRT.cbl
= EPSMORVR.cbl
B EPSMPMT.chl
&0 EPSNERYL.chI

= = ContarerPropctl
= & Services
app.wad

= = 05ac ¥

& o COBL0PY

= = LUBLL
COMCSMRD.chi
EFSCMORT.chi
EFSCSMAD.chl

EPSCSMAT.chi

¥

EPSMORVR. b
EPSMPMT.chi
EFSHERVL.cHI
RECCSMRD.cH

DY APP X
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RDz Unit Test Feature
Assisting application development for System z

COBOL, PL/I, C++, Java, EGL, Batch,
Assembler, Debug Tool

L]

Ee

RDz user RDz user
? y
RDz user -
ISPF user - - =

RDz & ISPF user RDz user

*

For more information:

. . . . Session 8369
= Liberate developers to rapidly prototype new applications Monday — 4:30-5:30PM

= Develop and test System z applications anywhere, anytime! Room 201A
" Free up mainframe development systems for production capacity
= Eliminate costly delays by reducing dependencies on operations staff

Note: This Program is licensed only for development and test of applications that run on IBM z/OS. The Program may not be used to run production
workloads of any kind, nor more robust development workloads including without limitation production module builds, pre-production testing, stress
testing, or performance testing.
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Agenda

[ J
[ J
e Using tools is Hard
o
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Using Tools - There is a Learning Curve

o |t's true.
e Any new tool is, at first, overwhelming.

e |ISPF and “green screen” users
— Compatibility mode for editor environment
— Remote system access
— 3270 emulator included
e |IDE-comfortable users
— Multiple edit window support
— multiple editor selections available based on preference
— extensive preferences and customization
— context menus for most common tasks
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Agenda

e Continual Discovery
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Continual Discovery

e Challenge Yourself
— Resolve to learn something new every day
e Find a Buddy
— learn from what each of you have found
e Impress your Friends
— find out something cool? Share you knowledge!
e Be Social!
— Join a user group, discussion group, or online community
— ask questions, or just lurk and learn
— (See links at end of presentation)

28 28 February 2011 - SHARE Session 8656

© 2011 IBM Corporation.



Application Development for z/OS

Agenda

e Reprise: Application Development is NOT SO Hard

29
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The hardest part of Application Development is ...

e Getting started
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The hardest part of Application Development is ...

e Getting started ... and

e Staying engaged and on task
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Application development for z/OS used to be like this ...

Edit Ed

C

A new comment
Jon's new comment

Scroll ===3>
F5=Rfind ange Fi=Up
Fl11=Fight : .

And it still can be ...
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but why do that when you can use all these features?

i
(2) 2/08 Projects - \\FttRemoteTempFiles\stplex4b\ENGLAND\ENGLAND. SOURCE.COBOL\COBDATE.cbl - IBM Rational Developer for System z =)<
File Edit Mavigate Search Project Data Run  Window Help
= 'ﬁ p o B = Fi N %‘fr Q- Q '% 4 ¢ 4+ | UpgadetoOptm | o ¥o (o - o ﬁ|ﬁ; zfOS Projects |3§§Debug »
2 z/0s Projects 53 = ¥ =08 PARALLEL.c fﬂ COBDATE.chl 52 = O g8 remote sy 52 G5 Teanﬂ =0
-8 BeerBottles [:] Line 1& Column 1 Insert RN == N = <}==(> =
= CompiledCodeSamples8 s s s S . - ———— = (-8 ENGLAND.SOURCE.COBOL ||
= COBOL-LE DateTime [stplexb] WORKING-5TORAGE SECTICH. [~] om @mERUD .
. i ENGLAND,SOURCE, COBOL{COBDATE). 01 ChrDate. a @ITYLIST.cbl
. ENGLAMD, EXEC.LOAD(COBDATE) . exe 05 ChrDate-Length pic s5(4) comp value 10. AETERM. ch
i ENGLAND, COBLIST.LISTING{COBDATE] 0% ChrDate-String pic x(10).
: gj ENGLAND.COBOBJS. OBJ(COBDATE).ob| _ 01 Picstr.
E| 1}__; ParallelC-Sample [stplexab] = 05 PicStr-Length pic s9(4) comp. CECLchl
-[Ef ENGLAND, SOURCE. C{PARALLEL).c 0% PicStz-String pic x(20). :
= LocalCOBOLEcho 17 iren pre =8[9 comp. iy
. 77 Formatted-Date pic =(80). - filj) CICSREV.chl
#-1= LocalDanskeBankDebugPLI -] CITYCRUD. cbl
H1 LocalPHPBeer PROCEDURE DIVISION. il CITYLIST.cbl
1= LocalPLIBeerPraject B - il COBBEER..chl
E SimpIEC_DBDLWindou\'sProjett MATH-LOGIC. -] COBCURS.chl
-‘@ TestProject _ ] [L]M DISPLAY "Starting COBDATE". - igl) COBDATE.chl
DISPLAY "-— —= —= —= —— —= —— " -] COBHEL.chl
= Properties [ EE outline 52 = H ACCEPT ChrDate-5tring from DATE. M a COBLE.chl
[
- flj) COBOLCL. chl
1% = s &7 &l i | 2] COBSAMP. chl
= PROGRAM: COBDATE e L1 v
- IDENTIFICATION DIVISION. | 2 —TI—
E| EN\JE%C:QBLT&PEE#&E?ECHDN & Remote Error List (H z/0S File System Mapping (_'-:II_:F.',: Property Group Manager (ﬁg Remote System Details (:ﬁ Lookup &3 :#51 Debut_ﬂ = = H
= DATA DIVISION, —_—
T Explanati
. (5 WORKING-STORAGE SECTION. Search | spca= vl planation | gesiis)
: 01 ChrDate. !g
01 PicStr. - Abend Codes 0c4
77 Lilian Messages Exclanat A interrunti d. but fine had b
=T . Xplanaaon: program INterrupuaon oCcurred, but no routine na 2En
77 Formatted-Date Miscellaneous Information specified to handle this type of interruption. Refer to the instruction
E| PF‘-DCEDUF‘-E DIVISION. description in Principles of Operation to find out how the instruction stops
- MAIN-LOGIC, processing for the error condition.

[(_] 1111 ] [i]

[ -
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Rational Developer for System z and zEnterprise

e Eases developers into working with System z systems
— Easier to get started

e Offers many features within the Integrated Development Environment
— Keeps developers on task and engaged
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www.ibm.com/software/rational

© Copyright IBM Corporation 2010,2011. All rights reserved. The information contained in these materials is provided for informational purposes only, and is provided AS IS without warrant
of any kind, express or implied. IBM shall not be responsible for any damages arising out of the use of, or otherwise related to, these materials. Nothing contained in these materials is intende

to, nor shall have the effect of, creating any warranties or representations from IBM or its suppliers or licensors, or altering the terms and conditions of the applicable license agreement
governing the use of IBM software. References in these materials to IBM products, programs, or services do not im

ofty ] : y ) plg that they will be available in all countries in which IBM operates. Product
release dates and/or capabilities referenced in these materials ma)‘/‘chanqe at any time at IBM’s sole discretion based on market opportunities or other factors, and are not intended to be a
commitment to future product or feature availability in any way. IBM, the IBM logo, Rational, the Rational logo, Telelo%lc, the Telelogic logo, and other IBM products and services are trademarks
of the International Business Machines Corporation, in the United States, other countries or both. Other company, product, or service names may be trademarks or service marks of others.
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Useful Links
e Rational Developer for System z Information:

— http://www.ibm.com/software/rational/products/developer/systemz/
e Rational Developer for System z Infocenter:

— http://publib.boulder.ibm.com/infocenter/ieduasst/rtnv1r0/index.jsp?
topic=/com.ibm.iea.rdz/rdz/wdz76.html

e Additional Video Demonstrations:

— http://websphere.dfw.ibm.com/atdemo/atdemo_rdz.html

— http://websphere.dfw.ibm.com/atdemo/atdemo_rdz_zosad_recorded.html
e Rational Developer for System z - Distance Learning:

— https://www.ibm.com/developerworks/mydeveloperworks/wikis/home?lang=en#/wiki/Learn
%20RDz-Learn%20COBOL

e Rational “COBOL Cafe” online discussion group:
— https://www.ibm.com/developerworks/rational/community/cafe/cobol.html
e Rational Developer for System z - RDz hub:

— https://www.ibm.com/developerworks/mydeveloperworks/groups/service/html/communityview?
communityUuid=df67969e-ba40-44c7-a1ca-ef4a2aa99e01

e My information
— email: hahnt@us.ibm.com

— Blog: https://www.ibm.com/developerworks/mydeveloperworks/blogs/applicationmodernization
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