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Application Modernization and Lifecycle Management

Abstract

There are several enhanced tools for streamlining application development on z/OS. These
tools, a combination of compiler features, debugger capabilities, and code analysis functions
provide application development teams an advantage over traditional text-based and 3270-
centric development environments. Whether coding Assembler, C/C++, REXX, COBOL, JCL,
or PL/I, there are tool features available to enable developers who are used to similar features
for Java programming.

In this session we will discuss the following topics: latest COBOL compiler features, integrated
debugger features including code coverage analysis, code review rules for COBOL and PLI/I,
enhanced search, visualization, and navigation for COBOL. Further, we will demonstrate and
gather feedback on lightweight file/job navigation and editing capabilities using very light
footprint (browser-based) tools accessing z/OS systems.
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Agenda

=" Are IDEs dead?

* What is the hardest task in software development?

* Required skills for 2015 - 2020
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Are IDEs Dead?

* No
» Developers still crave screen real-estate
» And need to be “in the zone”

* But people code differently now
» Applications are constructed by example
» Copy and tweak, adjust, repeat

* And all the time, in different environments
> Quick fixes through a mobile device or browser

» More involved work using an IDE
» Big changes, or complex tasks ... “stay in the zone”

© 2014 IBM Corporation
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RDz-based Development

(2) z/08 Projects - \\FttRemoteTempFiles\stplex4b\ENGLANDNVENGLAND. SOURCE.COBOL\COBDATE. cbl - IBM Rational Developer for System z
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o MAIN-LOGIC,

| - B = M - Q- M R Upgrade to Optim ra 13 ) e i | B 2/05 Prajects | % Debug
il
2 z/0s Projects 53 = ¥ = 0| raraLLEL.c (ﬂ COBDATE.chl 52 = O | g8 remote 5y 52 55 Tearﬂ =0
‘@ BeerBottes [:] Line 186 Column 1 Insert £ 8 P =
i 4~ ®P—1-B-—t————Z————4————3————f——— =} G ——f
=18 CompiledCodeSamples4B I - = (il ENGLAND.SOURCE.COBOL ||
= {2 COBOLLE-DateTime [stplexb] WORKING-STORAGE SECTION. ] ] @ITYCRUD.chi
. I ENGLAND.SOURCE.COBOL{COBDATE). 01 ChrDate. @l @ITYLIST.chl
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c:u:aI anskeBankDebugl CITYCRUD. chi
= LocalPtiPBeer PROCEDURE DIVISION. W) CITYLIST. cbi
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= Properties[gf outine 52 = H LCCEPT ChrDate-String from DATE. M COBLE.chl
COBOLCL.chl
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1% B s & 3 2 1) COBSAMP. chl ™
= PROGRAM: COBDATE e —
IDENTIFICATION DIVISION, I<—] | = | [l]
= ENVIRONMENT DIVISION. | Remote Error List (H z/OS File System Mapping (-L:E; Property Group Manager (jﬁ Remote System Details (ﬁ Lookup &3 i Debug} ¥ =0

Search | =0Cq= M
[#- Abend Codes 0c4
Messages
N Explanation:

Miscellaneous Information

processing for the error condition.

[{_] 111

A program interruption occurred, but no routine had been
specified to handle this type of interruption. Refer to the instruction
description in Principles of Operation to find out how the instruction stops

-
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Navigator View

f ==
[} Home x ‘-‘r [ ANAGRAM - Navigator X -."\\_ ——— —
| € C | & b#ps://localhost:9443/RDT/navigate/Navigator.html#/Z0S/QUALIFIER/mvs099.rtp.raleigh.ibm.com:7800/USER ¢ | =
: it Apps [ Home |
Mavigator USERZ
USERZ26.ANAGRAM .'_)TE Selected... -
- I=::> USERZ26 USERZ2E5 AMNAGRAM
| - [= |ANAGRAM Mame
=, COBOL g COBOL
= COPY = COPY
=, JCL T JCL
=y LOAD T LOAD
+] O3 APPJUNIT
+| O3 CLIST
+| g COBOBJS
+] g COBOL
+] £ DELETE
+| £ DEMOMVS
+| O3 DT120513
7 & D114
IBM Rational Developer Traveler V1.0.3 (Development) FAQ | Aska Question
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JCL Editor (2) — Error Messages

:@g

[ Home x | [ SANDBOX.SAMPLE.): % / [ CARACLGICL- Cod x '\ [ IGYTCARA:COBOL - =

-

C | B b#ps://localhost:9443/RDT/edit/edit html#/Z0S/MVSFiles/mvs099.rtp.raleighibm.com:780 ¢ | =

i Apps [ Home

RDTXMP JOB 'sample

PROCLIB JCLLIB

CREATE EXEC PGM=IDCAMS
CCOB EXEC COBCC

LINK EXEC PGM=IEWBLINK
GO EXEC PGM=IGYTCARA

¥ ¥r¥r

IBM Rational Developer Traveler V1.0.3 (Development)

L

IBM Rational Developer Traveler Content USER2 rip.raleigh.ibm.com:
Save Submit JCL Referenced Datasets... Line 29: Col 14 f
17 /=
18 / /SYSPRINT DD SYSOUT=*
19 //*
28 //* Compile the source code
21 //*
QQQ Multiple annotations:
23 @ Messages for USERZ6.SANDBOX.SAMPLE.CCBOL (IGYTCARR)
24 (IGYD54021) The "DUMEB" option was discarded due to option conf
23 (IGYD50139) Diagnostic messages were issued during processing
ig (IGYD51128) "DATE-COMPILED"™ paragraph commentary was found in
25 (IGYDS50002) A character other tham "*", "D", "/" or "-" was fo
29| @ Messages for RDT.RDTUTIL.RODTPROC (COBCC)
30 (IEF142T) RDTXMP COMPILE CCOB - STEFP WAS EXECUTED - CCOND CCDE
B
32 //LINK EXEC PGM=IEWBLINK,COND=(8,LT,CCOB.COMPILE)
33 /SYSLIN DD DSN=&SYSUID..SAMPLE.OBJ{IGYTCARA),DISP=SHR
34/ /SYSLMOD DD DSN=&SYSUID..SAMPLE.LOAD(IGYTCARA),DISP=SHR
35/ /SYSLIB DD DSN=CEE.SCEELKED,DISP=5HR
36/ /SYSPRINT DD SYSOUT=*
377/
38 //* Run the application
39//*
4a G0 EXEC PGM=IGYTCARA,COND=(8,LT,LINK)

FAGQ | Ask a Question
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COBOL Editor

ESNIEN

[ Home x | '] SANDBOX.SAMPLEJCL - x | [*) CARACLGJCL - Coding % / [ IGYTCARA:COBOL - Cod % \

i1 Apps

C' | B b#tps://localhost:9443/RDT/edit/edit html#/Z0OS/MVSFiles/mvs099.rtp.raleigh.ibm.com:7800/USER26.: 37 | =

[ Heme

¥ Program-id: IGYTCARA
Author: A Programmer
Installation: IBM - Santa Teresa

L3
L3

L3
v

Laboratory
Date-written: April 1991
Date-compiled:
v Environment division

Configuration section
Input-output section

w Data division

File section
Waorking-storage section
01 Working-starage-for-

IGYCARA picx

spaces

1

77 comp-code pic 59998 co
77 ws-type picx(3)value

p 01 ifstatus-area
p 01 status-area
T7 update-file-status pic xx

T A e Filn mbmbim i e

Save Line 132:Col 1 F
115 wEE **  @ellzees -
116 ***  Set-up requirements: Files below can be found ** @el119ee0 =
117 wEE in IGY.V1R1M@.SIGYSAMP ** pel2eces =
118 wEE ** @el21eee
119 wE Location file - LOCATION CODE (IGYTCODE) = pel22eee
128 wE Update transaction file - (IGYTRANX)  ** @el23ees
121 wEE **  @0124060
122 **%  Remarks: = @e125000
123 HE Program must be compiled with "NONUMBER" option and no ** 608126808
124 HEE changes should be made to the values of the sequence ** 808127860
125 HEE characters. The sequence characters can be used as ** pel23eee
126 wEE search arguments when using the table in the appendix ** @@120e88
127 wEE in the APG. **  @el3e0e0
128 wEE ** pelilece
129 B b bt b e e R bt e e L R b e R b b b e b BR13I2EE6

@ 138 Moltiple anncotations:

131 @ The indicator column cannot contain the character s

132 Theove| g (IGYDS50002) A& character other tham "*", "D", "/" or "-" was found in
133 Joar CE LUIIIPIJII.CI . IorT J7 0. oL JooooT

134 Object-computer. IBM-378. ee13700a

135 Special-names. ael13806a

136 IAlepa €8l IS new-page. Bal3oaee

137 Balipaae

138 Balalaee h

IBM Rational Developer Traveler V1.0.3 (Development)

IBM Rational Developer Traveler Content

rip.raleigh.ibm.com:’

FAQ | Ask aQuestion
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Jobs View

-

Home % / [ USER2E:* - Job: X ! [ Compare

=

JCARACLGICL x | | USER26.RDTXI

% | IGYTCARA:CO! =

i Apps

] Home

Job Filter Properties Refresh  Selected.. -

MName: * Io
&, JOB0O0GTS
Owner.  |LUSERZ6 & JOB00GT4
Queue: , % J0B00379
& JOB0037Y
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Class: * & J0B00261
& J0OB00349
| Find Jobs ® J0B00344
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&, J0OB00318
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Ly [FatmTalutaTalal

IBM Rational Developer Traveler V1.0.3 (Development)

Queue MName
Output ROTXMP
Output ROTXMP
Active USER26G
Output USER26A
Output USER26G
Output USER26AA
Output USER26G
Output USER26A
Output USERZ2G
Output USERZ2G
Output USERZ2G
Output USERZ2G
Output USERZ2G

LA

Owner

USER26
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G

(N TS

| = C' | & b#ps://localhost9443/RDT/jes/obs.html#/Z0S/JOBS/mvs099.rtp.raleigh.ibm.com:78007 prefix="8&owner=USE i

Class
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2
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Job View

| Home ®x [ USER2G:* - x r [ JOBODETS - % "'\ [ Compare x % [ CARACLG: x % [ USER26.RD" x Y [7] IGYTCARA: X
C' | & b#ps://localhost:9443/RDT/jes/Job.html#/Z0S/)0OBS/)OB/mvs099.rtp.raleigh.ibm.com: 7800/ 0B00675 o di—
itf Apps [ Home
Job Status
Job Status (% RDTXMP:JOBODGTS ) C
Job Name: ROTXMP Job 1D JOBOOGTS Job Owner: USERZ26
Job
Job Queue: Cutput Job Class: D Completion e
(000004)
‘ Status:
1
JCL: USER26.SANDBOX. SAMPLE. JCL{CARACLG)
Job Output
Step Step Name (B]N] DEM
Order
1 JES2 JESMSGLG USER26 RDTXMP.JOBO0E75.00000002 JESMSGLG
2 JES2 JESJCL USER26 RDTXMP.JOBO0GT5.00000003.JESJCL
3 JES2 JESYSMSG USER26 RDTXMP.JOBO0G7S.D0000004 JESYSMSG
4 CREATE SYSIN USER26 RDTXMP.JOBO0GTS 000001017
5 CREATE SYSPRINT USER26 RDTXMP.JOBO0GTS 00000102 7
B CCOB.COMPILE SYSPRINT USER26 RDTXMP.JOBO0GTS.00000103.7 hd
IBM Rational Developer Traveler V1.0.3 (Development) FAQ | Ask aQuestion
»
e
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TSO Shell

[ USERZ6:* - % | [Ytsol-TSO % % [ Compare % | || CARACLG

| ] Home ®

b4

[ USER26.RD” = Y [ IGYTCARA: x

P

€« &

=i Apps [ Home

t=o1 - TS0 Shell

| For a list of available commands type 'help'.

= help

LANGUAGE FROCESSING COMMANDS:

‘ ASM INVOKE ASSEMBLER FROMFTERE AND ASSEMBLER F COMEFILER.
| CALC INVOKE ITF:FLS1 FROCESSOR FOR DESK CALCULATIOR MOLE.
COBOL INVOKE COBOL FROMFTER AND ANS COBOL COMFILER.
FORT INVOKE FORTRAN PROMFTER AND FORTRAN IV &1 COMFILER.

FROGRAZM CONTROL COMMANDS:

CRALL LOAD AWD EXECUTE THE SPECIFIED LOAD MODULE.
LINK INVOKE LINK FROMFIEE AND LINKAGE EDITCR.
LOADGO LOAD AND EXECUTE FROGRAM.

RUN COMFILE, LOAD, AND EXECUTE FROGRAM.

TEST TEST USER FROGRAM.

TESTAUTH TEST AFF AUTHORIZED FROGEAMS.

COMMRNDS :

ALLOCATE

ATTLT

1 DATE: MANAGEMENT

ALLOCATE A DATR 5SET WITH OR WITHOUT AN ATTRIBUTE
LI5ST OF DCB FARRMETERS.

DEETHME ADTTOKLT IISED IEUET Ah ADDT T ATIOM TEUET ETC AT

B b#ps://localhost:9443/RDT/cmdshell ftsoShell.html#/Z OS/TSOSESSION/mvs099.rtp.raleigh.ibm.com:7800/ts01 T =

-

>

IBM Rational Developer Traveler V1.0.3 (Development)

SEND

FAQ | AskaQuestion

]
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Also — mobile device access
I0S

eeeeC ROGERS =+ 10:46

& https://rdt1.demos.ibm.com = @

Android

Save  Submit JCL  Referenced Datasets... Lineg:Col12 JF
RDTXMPG JOB 'clg' 1 /RDTXMPG JOB 'clg',CLASS=D,MS(
r N 2 PROCLIB JCLLIE ORDER=({RDTOO(
P—{OCL“:? e . 3 JOBPARM T=1,L=50
13 CREATE EXEC PGM=IDCAMS 4 " RDTCBXML=DDS3743.RDT.V

CCOB EXEC COBCC

3 ' COBOLCMP=COBOL.V4R2
> LINK EXEC PGM=IEWBLINK
[

7//* Delete/Allocate the VSAME c C & https://rdt1.demos.ibm.com/RDT/edit/edit.html# w ¢
GO EXEC PGM=IGYTCARA B/i*
9|fr*
([)10 / CRERTE  EXEC PGM=IDCAMS
11 ' /S¥SIN DD *
ii DELE:E,RSETUDI'ICYTCAR'HASTFLLE Save Submit JCL | Referenced Datasets... Line1:Col1 &
14 DEFINE CLUSTER - R ROTXMPG ‘clg’,CLASS=D,M =
15 (NAME (RDT001. IGYTCAR . MASTF] 2 c ORDER=
16 INDEXED = 3 T=1,L
17 RECSZ (80 BO) - 4 T RDTCBXML=D
18 KEYS(16 0) - 5 T COBOLCMP
19 CYLINDERS(2)) 3 B %
20 /* » GOEXEC 7 //* Delete/Al
21 'SYSPRINT DD SYSOUT=+* Blsx -
22 //* Py
23 //* Compile the source code @10
24 //* S
25/ /CCOB E coBce, i R
26 COMPILER=&COBOLCMP. . SIGYC( i
27 ERRPRSR=&RDTCBNML. , Td
28 CBEARM="'NOADV , NODYN , NONAME vs GYTCAR.MASTFILE) -
29 ' /SYSIN DD DSN=&S¥SUID. .SANI i huitlosk bopod L
IBM Rational Developer Traveler V1.0.1 (20140221-1502) ;
bk =
20
21
22

INT C

34 //* Link (bind)

IBM Rational Developer Traveler V1.0.1 (20140221-1502) FAQ | Ask a Question
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What is the hardest task in software
development?
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What is the hardest task in software
development?

* Besides testing ...
> Unbiased testing is difficult
> Writing tests before writing code is a good idea ... but in practice ...

* Understanding what you, or someone else, created
> Where to start?
> Where does it end?

* And yet ... it's a large part of the profession!
» Long-lived applications
> Slowly evolving software systems
> Antipattern: Lava Flow

© 2014 IBM Corporation
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Rational Developer for System z:
An Integrated Development Environment for System z

Integration with Team
Concert for Lifecycle and
Source Management

o =<'” i
WQG_L_ Ceonot! ([ 'y Rational Developer for System z
" v I
s i i pﬁa o A modern IDE for development of cross-

__ Rational Software DeliverpPiatiors®y AS ASM, Java, EGL or C/C++in System z CICS,
IMS, DB2, Batch applications
Integration with RD&T for '

flexible access to System z 2
environment

P e e s b

|
Integration with Fault 1,/ v \A

Analyzer for Dump Analysis Integration with Asset Analyzer
— for Application Understanding

ot e ==y and Impact Analysis

oz == = i e e O

16 BEEEERE

platform applications written in COBOL, PL/I, = "

Access to typical System
z sub-system functionality
in z/OS, CICS, IMS, DB2,

| .

Robust Mobile Development
in conjunction with Worklight

Integration with File
Manager and Fault
Analyzer for file and test
data handling and Dump
Analysis

© 2014 IBM Corporation
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Current zUnit Support

Develop zUnit Test Case

1. Generate
blank test
case by
entering test
case name
and element
names

17 IBM Confidential

Test Case
Template
Generator

Build zUnit Test Case

> Test Case

A

A

L T

S

2. Manually
write
Test Case

' 3. Build
J\ Test Case

Run zUnit Test Case

Configuration I
—

|

|

|

| -
L —

———

4. Run

Test Case A
* setup()

Test Case B
* setup()

e

Test Case

Test Runner

Test Case C

* setup()
@° test001()
@ test002()

> Handler

@° test003()
* teardown()

N 2

Result

© 2014 IBM Corporation



Application Modernization and Lifecycle Management

= Support for COBOL Unit test creation that supports:
* Selection of the “interface” (Copybook(s)) to the program
* Specifying of the test data — input and expected output

* Generation of a test case (not template) based on the input and
expected output

* Identifying the data items and called programs

* Allow generation of stubs for the called programs

© 2014 IBM Corporation
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COBOL Control Flow — supported since RDz 8.5.1

» Scoped to a Program and its “direct” dependencies ( copy books, static calls )
» Available with no additional dependencies or installs
» Features (for COBOL only)

= Program Control flow diagram

= |dentify Unreachable Code

= Data Element Table

=241 105-READ-PROD |

'1.[1T 110—LC}AD—PRC}I}TABLE]::-_-‘

Tal qT 110-EXIT

_.':" ----- -»( 4] 229-READ-ACTIVITY }---- - »>[qT zza-ExiT

S 4] 278-HEADINGS|---- - » q[ z7a-ExXIT
“ 9T 100-Ex1T

BB MTCHMERG | ----- - > qT 0o0-mMAINLIMNE L.

........... > qT 105-EXIT

Y 7l q] 200-PROCESS|------c-o-- »| qT zoo-ExIT

___,T[ﬂ 276—LO0KUP—MONTH} ------ »[ 9T 278-EXIT

AT 275-PART-TOTALS]

sl qT 27s-EXIT

-‘*[:ﬂ 300-TERMINATI DN} o

A[!T 310—GRAND—TOTALS} ---------- »[qT z10-Ex0T

[ qT apo-ExIT

© 2014 IBM Corporation
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RDz 9.1 adds the PL/I Control Flow

= SRS EES : procedure;

EXEC CICS IGMNORE COMDITIOM MAPFATL;

IF LCLBUILD = "¥" THEN

DO;

EXEC CICS RECEIVE MAP({ "MAP1")

MAPSET( " GAMBMP1 ")
INTO({ LMAP1 };

END;

ELSE

DO;

EYEr rTr< BECFETWE MAD/S "MADT "N

Getting Started &= Remote Error List + z/0OS File System... Flf,'q Property Group ... B2 Snippets

48 Re

4 i ERRORMAKE

',[i‘n‘% PROCESSMAKEMAP) .L'.

{7 @ GETMAKEMAPRY- .
- »[@ GETMODELS}..

) < 4@ GETMAKES] - = g[ﬁ SENDMAKEMAP | - {ﬁi SENDMODELMAP

_______________

20
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Required skills for 2015 - 2020

= Language Nimble
> Applications are multi-language
» Use a common tool-set against multiple languages/environments

* Platform Nimble
> Move between clouds
» Automated deployment
* Tool Junkie
> Debugger and Code Coverage for code understanding

» Source code visualizers — hooked in with code navigation
» Continuous edit/review/compile/analyze/test cycle

© 2014 IBM Corporation
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Remote, Interactive, Debugging...

v" Host-offload architecture:

v Remote debugger with only a small footprint on the

mainframe:
* Leverages workstation CPUs enabling faster systemz(zos) RDzCiient
processing of debug information T

* Enables scalability and reliability

v" Debugger client is supported on Windows and IR . Erge

..................

Linux | 3] < I
' Debuggee il [
[ R @ i
Applicaign ! | zg PIC

v Simple and Secure Connections:

......................

v" Single client can handle multiple debug sessions on
multiple hosts or an application the spans multiple
systems

v" Client initiated debug — no need to specify client IP
address and port (v9.0.1.2)

v' SSL/TLS support

© 2014 IBM Corporation
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Code coverage

Use a set of test cases to exercise the application
Measure the amount of code covered by the test cases
Report on the level of test coverage

Edit Mavigate Search Project Run  Window

Insight into both the amount of code covered and the quality of the test cases

Help

S W= iz | k| TR R TR A I BEE R R SR SR S S R S Iﬁslﬁnebus
&l z/OS Projects &3 ] = = . ] *R42CIBZP.jcl [m;, Code Coverage Report (ATMCIB00_2014 02 _25 084206 0333) 52 ] 45 Remote Systems 532 ]

Code Coverage Report

Code Coverage Summary

Code coverage report (analyzed at Feb 25, 2014 8:42:06 AM, generated at Feb 25, 2014 8:42:06 AM)

Element Cowerage Cowvered Lines
b (= ATMVITFO 74
& (£ ATMURNDO 115
b (£ ATMSICUD [ | 174
B (= ATMSICTO 52% 75
. (2= ATMSIERD 124
> (52 ATMSIACO 147
b (2 ATMRIBCL 65
(= ATMRIBBL 47
. (2= ATMRIBAL 55
(22 ATMRCLGO 17
r (2 ATMRBLGO 17
o E2 ATMRALGO 42% 17

21 | < | =25

M42CIB00 jel
151 CIBO0 jel
R42CIBO0.jcl
& R42CIBDM jel
R42CIBDT jel
R42CIBMD jel
R42CIBZP jcl
i R42G0000 jcl
R42ROFFL jel
R51CIBO0. jel
R51CIBDM,jcl
& RS1CIBOT jel
&8 RS1CIBZP jcl
W8 R51G0000,jcl
R51ROFFL jel
& V4206 jcl
V42CIBOO jel
& V42MO000 jel

cdh AR ADAANA [ a— e VA2RALGO.jel
= = & V42RELGO.jcl
&=l V42RCLGO.icl
Report | i
El Properties 332 | B Outline == P Getting Started | Remote Error List 4+ 2705 File Systern Map... B Property Group Mana.., [Jﬂ Remote System Details 53
=) > = —
Bl = 2| < ;
Property Value Subsystermn JES
Connection-privat Yes Resource Parent filter pool Parent filter Mumber of filter strings Connection-private
Name Retrieved Jobs Sir Retrieved Jobs CM-torolabw-com.ibm.zos.jes Mot applicable & Yes
Blamberofchildealo My Jobs boxall:com.ibm.zos jes Mot applicable 1 Mo
Mumber of filter sti 1
Parent filter Mot applicable
Parent filter pool  CM-torolabw-com.ibm.zosjes
Type Remote system filter
21 ATMSICUOD - Local Workspace
= — —
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RDz v9.0.1 - Code Review — an extensible set of plug-ins ....

= New PL/lI rules

@ Scope %] Rules

Rule Sets: IPLfI rules added in version 9.0

Analysis Domains and Rules

4[] %/ PL/ICode Review [0/30]
4 [7] 2 Naming Conventions [0/2]
[7] [1] Use a level number when declaring data
[T] [1] Use a main precedure name that matches the source file name
4 [ Performance [0/11]

[T [1] Aveid declaring multiple data items by factoring attributes
[T [1] Avoid FIXED DECIMAL declarations with even precision

[T [1] Avoid implicit declarations

[T] [1] Avoid using the PROCESS directive

[7] [1] EXEC SQL: Avoid SELECT *
[T [1] EXEC SQL: Use unqualified table names

[T] [1] Use INITIAL with STATIC data declarations
4[] Program Structures [0/17]
[T [1] Avoid assigning a value to an INONLY or NONASSIGNABLE parameter
[7] [1] Avoid comparisens of BIT strings of different length
[T] [1] Avoid ending a comment after column 72
[T [1] Avoid GO TO statements that specify a label in another block
[T] [] Aveid GO TO statements that specify a label variable
[7] [1] Avoid most GO TO statements
[7] [1] Avoid SELECT statements without OTHERWISE branch
[T [1] Avoid STOP statements
[7] [1] Avoid using characters except for sequence numbers after column 72
[T] [1] Avoid using data elements of type BIT in arithmetic operations
[7] [1] Avoid using data elements of type CHARACTER in arithmetic operations
[ [5] EXEC CICS: Use DFHRESP to check the retumn value
[T [1] EXEC CICS: Use the RESP option
[T [1] Initialize locator variables used for based storage
[7] [1] Use a label with procedure END statements
[7] 1] Use a SELECT statement rather than ELSE-IF

25

[T [1] Avoid assigning or comparing two entry variables having different parameter lists
[7] [] Avoid assigning or comparing two entry variables having different RETURNS attributes

[7] [1] Declare a single variable in an IF, WHILE, UNTIL, or WHEN clause as BIT(1) NONVARYING

[T] [1] Use a loop control variable that is FIXED BINARY, FLOAT, ORDIMAL, HAMDLE, POINTER, or OFFSET.

= Export analysis details by language

- Software Analyzer Results [

CIRT R
b¥ Mew_configuration (5) (13/11/2

COBOL Code Reviews | PL/T Code Review

T‘i-,.ais

4 B Naming Conventions [10 resu Export the selected analysis history Lo a file

Fl ,5, Use a level number when declaring data [10 results in 3ms]
1] TOWERS.plie38 Use a level number when declaring data
[T] TOWERS.plid40 Use a level number when declaring data
1] TOWERS.plid]l Use a level number when declaring data
iL, TOWERS.plid2 Use a level number when declanng data
1] TOWERS.plid3 Use a level number when declaring data
[¥] TOWERS.pli:d4 Use a level number when declaning data
[I] TOWERS.plid5 Use a level number when declaring data

I TANAEDC Al s o il mcima b aa s

silhsa dasleslss daks

m
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Application Modernization and Lifecycle Management

Offload testing to increase speed, quality, and innovation

Improve development flexibility ) hgn\he/rséil?:a\{[ie;ﬁzers to rapidly prototype
* Develop and test System z applications
anywhere, anytime

RDz
COBOL, PL/, C++, Java, EGL, Batch, .
‘.‘ - Assembler, Debug Tool * Free up mainframe development MIPS
for production workload
* Eliminate costly delays by reducing
..‘ _ burden on existing IT operations staff
‘.‘ - -- Exploit the latest middleware, including
RDz & ISPF CICS, IMS, and WebSphere
1. N
Continuous Testing
-
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
2626 kind, nor more robust development workloads including without limitation production module builds, pre-production testing, stress testing, or performance testing.

© 2014 IBM Corporation
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DevOps Tool Chain

Rational Focal Point
(Z- Rational Requirements Composer

Line of

Business

i‘;. Jenkins

@Rational Build Forge

Development Package Repo

q Rational Team Concert

Rational Asset Analyzer

Application Release Management

° »
_ Application Deployment Automation

SmartCloud Orchestrator

IBM Pure Application System

Openstack

Cloud Provisioning

©

@

TEST ENV.

STAGE ENV PROD ENV

D) Rational Quality Manager [ SmartCloud Control Desk

// Rational Test Workbench
Rational Test Virtualization Server

Rational Dev and Test Soln

P
QI) Rational IDEs

7*SmartCloud Application Performance Management

© 2014 IBM Corporation



Application Modernization and Lifecycle Management

Leverage advanced compiler and optimization technologies

* Use COBOL, PL/I, and C/C++ compilers to
exploit latest architecture and middleware

Jﬁ: » Modernize business critical applications
with enhanced XML and Java support
‘L @ * Gain 10+% performance improvement with

Modernize Applications with new optimizations in Enterprise COBOL
enhanced Java and XML

Increase application performance

* Recognize up to 17% performance

Leading-Edge Bolsters benefits improvement and exploit new ‘Metal C’
Optimization of latest CICS, system programming capabilities in z/OS
Technology IMS, DB2 XL C/C++

* Compile faster for XML and compile listing
with Enterprise PL/I

Increase Performance

Reduce CPU utilization & processing time

Collaborative Development

© 2014 IBM Corporation
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Application Modernization and Lifecycle Management

Summary

= Software Development is changing
> Cloud-hosted development environments
» Anytime, Anywhere
> Cut-n-paste, combine to create
» Software Development isn't changing
» Code is code — it's ideas transformed into data and logic

> Right tool for the task — developers crave screen real-estate
» Worst fear — working with existing applications

* Developers need tools — they just don't believe it
> Situation appropriate application development
» Source code analysis, navigation, and understanding
> Measurable software quality

© 2014 IBM Corporation
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http://www.ibm.com/software/rational

Thank You

www.ibm.com/software/rational

© Cope(right IBM Corporation 2014. All rights reserved.
The information contained in these materials is provided for
informational purposes only, and is provided AS IS without
warranty 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 intended 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 imply that they will be available
in all countries in which IBM operates. Product release dates
and/or capabilities referenced in these materials may change
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, 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.


http://www.ibm.com/software/rational

Application Modernization and Lifecycle Management

Useful Links

= IBM DevOps
—http://www.ibm.com/ibm/devops/us/en/

= |IBM BlueMix, JazzHub, and DeveloperWorks
—http://www.ibm.com/developerworks/labs/

» Rational Focal Point
—http://www.ibm.com/software/awdtools/focalpoint/

" |IBM Solution for System z Development
—http://www.ibm.com/software/rational/integrated/systemz-development/

= Collaborative Lifecycle Management
—http://www.ibm.com/software/rational/alm/collaborate/

= Rational Developer for the Enterprise Information:
—http://www.ibm.com/software/products/us/en/dev-enterprise

= Rational Asset Analyzer
—http://www.ibm.com/software/products/us/en/raa

= IBM SmartCloud Enterprise with Rational software
—http://www-935.ibm.com/services/us/en/cloud-enterprise/contracts/ibom_productimages.html

" My information
—email: hahnt@us.ibm.com
—LinkedIn: http://www.linkedin.com/profile/view?id=171477
—Twitter: @hahntj
—Blog: https://www.ibm.com/developerworks/mydeveloperworks/blogs/applicationmodernization

32 © 2014 IBM Corporation
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IBM DevOps accelerates enterprise software delivery

33

r\ Continuous
\ Business Planning

Continuous ( . (e Collaborative
Customer S Y Development

Feedback and
Optimization evOps — Continuoug
innovation,
feedback and
improvements
Continuqus ET" (- Continyous
Monitoring oy Testing

ontinuous Release
and Deployment

Reduce time to
customer feedback —

Balance speed, cost,
quality and risk —
for increased capacity
to innovate

Accelerate

software delivery —

for faster time to value for improved customer

experience

© 2014 IBM Corporation
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RD Traveler Screen-shots

© 2014 IBM Corporation
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35

Login View

[ Legin * m

(=& o]

itf Apps [ Home

« - - '@btt[rs:fflD::aIhDst:9443!RDT!Iogin/LDginWindow.html?redirect=https%SA%2F%2Flocalhost%3A9443%2FRDT%:ﬁ_1 =

Log in

‘ user26 ‘

S ]

|mv5099.rtp.raleigh.ibm.com:?BOO | v|

Submit

© 264 1BM Corporation
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Application Modernization and Lifecycle Management

Home View

Explore

Settings

IBM Rational Developer Traveler V1.0.3 (Development)

4]

Recent Files

Sign

| = | = 22
. B Harme 23 '\._\ —— —— e — -
€& - C | B b#psy//localhost:9443/RDT/home/Home.himl idi—
i Apps [ Home

Out

-

FAQ | AskaQuestion

| »

© 2644 1BM Corporation



Application Modernization and Lifecycle Management

Navigator View

f ==
[} Home x ‘-‘r [ ANAGRAM - Navigator X -."\\_ ——— —
| € C | & b#ps://localhost:9443/RDT/navigate/Navigator.html#/Z0S/QUALIFIER/mvs099.rtp.raleigh.ibm.com:7800/USER ¢ | =
: it Apps [ Home |
Mavigator USERZ
USERZ26.ANAGRAM .'_)TE Selected... -
- I=::> USERZ26 USERZ2E5 AMNAGRAM
| - [= |ANAGRAM Mame
=, COBOL g COBOL
= COPY = COPY
=, JCL T JCL
=y LOAD T LOAD
+] O3 APPJUNIT
+| O3 CLIST
+| g COBOBJS
+] g COBOL
+] £ DELETE
+| £ DEMOMVS
+| O3 DT120513
7 & D114
IBM Rational Developer Traveler V1.0.3 (Development) FAQ | Aska Question

3
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JCL Editor

| ] Home x

] SANDBOX.SAMPLEJCL - | % /' [') CARACLGIICL - Coding

x

k'
3

L

i Apps

C' | & b#psy//localhost:9443/RDT/edit/edit html#/Z0S/MVSFiles/mvs099.rtp.raleigh.ibm.com:780 o

| Home

IBEM Rational Developer Traveler Content

Lad

Sawve Submit JCL Referenced Datasets...
RDTXMF JOB "sample 1 RDTXMP JOB 'sample’,CLASS=D,MSGCLASS=5,NOTIFY=&5YSUID.
PROCLIB JCLLIB 2 //PROCLIE JCLLIE ORDER=(RDT.RDTUTIL.RDTPROC)
» CREATE EXEC PGM=IDCAMS iﬂi{’ﬁp’*ﬂ"* T=l,L=50
» CCOBEXEC COBCC 5//* Delete/Allocate the WSAME dataset
» LINK EXEC PGM=IEWBLINK 6/
» GO EXEC PGM=IGYTCARA @ 7 | CREATE EXEC PGM=IDCAMS
8/ 5YSIN oo *
9 DELETE USER26.IGYTCAR.MASTFILE -
1@ PURGE
11 DEFINE CLUSTER -
12 (NAME(USER26.IGYTCAR.MASTFILE) -
13 INDEXED -
14 RECSZ(3@ 88) -
15 KEYS(16 @) -
16 CYLINDERS(2))
17 /*
18 //SYSPRINT DD SYSOUT=*
19 //*
28 //* Compile the source code
21 //*
@‘122 CCoB EXEC COBCC, +
23 CEPARM="NOADV , NODYN , NONAME , NONUMBER , QUOTE , SEQ, XREF , WVBREF ,DUMP ,LIB'
24 5YSIN DD DSN=&SYSUID. .SANDBOX.SAMPLE.COBOL{IGYTCARA),DISP=5HR
IEM Rational Developer Traveler V1.0.3 (Development) FAQ | Ask a Question

3

———————
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JCL Editor (2) — Error Messages

:@g

[ Home x | [ SANDBOX.SAMPLE.): % / [ CARACLGICL- Cod x '\ [ IGYTCARA:COBOL - =

-

C | B b#ps://localhost:9443/RDT/edit/edit html#/Z0S/MVSFiles/mvs099.rtp.raleighibm.com:780 ¢ | =

i Apps [ Home

RDTXMP JOB 'sample

PROCLIB JCLLIB

CREATE EXEC PGM=IDCAMS
CCOB EXEC COBCC

LINK EXEC PGM=IEWBLINK
GO EXEC PGM=IGYTCARA

¥ ¥r¥r

IBM Rational Developer Traveler V1.0.3 (Development)

L

IBM Rational Developer Traveler Content USER2 rip.raleigh.ibm.com:
Save Submit JCL Referenced Datasets... Line 29: Col 14 f
17 /=
18 / /SYSPRINT DD SYSOUT=*
19 //*
28 //* Compile the source code
21 //*
QQQ Multiple annotations:
23 @ Messages for USERZ6.SANDBOX.SAMPLE.CCBOL (IGYTCARR)
24 (IGYD54021) The "DUMEB" option was discarded due to option conf
23 (IGYD50139) Diagnostic messages were issued during processing
ig (IGYD51128) "DATE-COMPILED"™ paragraph commentary was found in
25 (IGYDS50002) A character other tham "*", "D", "/" or "-" was fo
29| @ Messages for RDT.RDTUTIL.RODTPROC (COBCC)
30 (IEF142T) RDTXMP COMPILE CCOB - STEFP WAS EXECUTED - CCOND CCDE
B
32 //LINK EXEC PGM=IEWBLINK,COND=(8,LT,CCOB.COMPILE)
33 /SYSLIN DD DSN=&SYSUID..SAMPLE.OBJ{IGYTCARA),DISP=SHR
34/ /SYSLMOD DD DSN=&SYSUID..SAMPLE.LOAD(IGYTCARA),DISP=SHR
35/ /SYSLIB DD DSN=CEE.SCEELKED,DISP=5HR
36/ /SYSPRINT DD SYSOUT=*
377/
38 //* Run the application
39//*
4a G0 EXEC PGM=IGYTCARA,COND=(8,LT,LINK)

FAGQ | Ask a Question

3
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COBOL Editor

ESNIEN

[ Home x | '] SANDBOX.SAMPLEJCL - x | [*) CARACLGJCL - Coding % / [ IGYTCARA:COBOL - Cod % \

i1 Apps

C' | B b#tps://localhost:9443/RDT/edit/edit html#/Z0OS/MVSFiles/mvs099.rtp.raleigh.ibm.com:7800/USER26.: 37 | =

[ Heme

¥ Program-id: IGYTCARA
Author: A Programmer
Installation: IBM - Santa Teresa

L3
L3

L3
v

Laboratory
Date-written: April 1991
Date-compiled:
v Environment division

Configuration section
Input-output section

w Data division

File section
Waorking-storage section
01 Working-starage-for-

IGYCARA picx

spaces

1

77 comp-code pic 59998 co
77 ws-type picx(3)value

p 01 ifstatus-area
p 01 status-area
T7 update-file-status pic xx

T A e Filn mbmbim i e

Save Line 132:Col 1 F
115 wEE **  @ellzees -
116 ***  Set-up requirements: Files below can be found ** @el119ee0 =
117 wEE in IGY.V1R1M@.SIGYSAMP ** pel2eces =
118 wEE ** @el21eee
119 wE Location file - LOCATION CODE (IGYTCODE) = pel22eee
128 wE Update transaction file - (IGYTRANX)  ** @el23ees
121 wEE **  @0124060
122 **%  Remarks: = @e125000
123 HE Program must be compiled with "NONUMBER" option and no ** 608126808
124 HEE changes should be made to the values of the sequence ** 808127860
125 HEE characters. The sequence characters can be used as ** pel23eee
126 wEE search arguments when using the table in the appendix ** @@120e88
127 wEE in the APG. **  @el3e0e0
128 wEE ** pelilece
129 B b bt b e e R bt e e L R b e R b b b e b BR13I2EE6

@ 138 Moltiple anncotations:

131 @ The indicator column cannot contain the character s

132 Theove| g (IGYDS50002) A& character other tham "*", "D", "/" or "-" was found in
133 Joar CE LUIIIPIJII.CI . IorT J7 0. oL JooooT

134 Object-computer. IBM-378. ee13700a

135 Special-names. ael13806a

136 IAlepa €8l IS new-page. Bal3oaee

137 Balipaae

138 Balalaee h

IBM Rational Developer Traveler V1.0.3 (Development)

IBM Rational Developer Traveler Content

rip.raleigh.ibm.com:’

FAQ | Ask aQuestion

3
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JCL Editor (3) — Referenced Datasets

41

M [F=Nr=T
/[ Home % ' [ SANDBOX.SAMPLE.ICL - xj [ CARACLGICL - Coding x\ [ IGYTCARACOBOL - Coc %
& = C | & b#ps//localhost9443/RDT/edit/edithtml#/Z0S/MVSFiles/mvs099.rtp.raleigh.ibm.com:7800/USER26 5 7| =
i3 Apps [ Home
IBM Rational Developer Traveler Content USER26 @ mvs099.rtp.raleigh.ibm.com:7800 Sy
Save Submit JCL Referenced Datasets... Line 29: Col 14 f
s (Job ID: JOBOOETS) .
| Step { DD DSN
JES2 JESMSGLG USER26 RDTXMP.JOBO0G75.00000002 JESMSGLG =
JESZ JESJCL USERZ26 RDTXMP JOB00G75.00000003.JESJCL
JES2 JESYSMEG USER26 RDTXMP.JOBO0G75.00000004 JESYSMEG
CREATE SYSIN USERZ6 RDTXMP_ JOBO0G75.D0000101.7
CREATE SYSPRINT USER26 RDTXMP.JOBO0G75.00000102.7 -
CCOB.COMPILE SYSPRINT USERZ26.RDTXMP JOBO0G75.D0000103.7
CCOB.COMPILE SYSKMLED USERZ6. RDTXMP_ JOBO0G75.D0000104.7
]
LIMK SYSPRINT USER26 RDTXMP.JOBO0G75.00000107.7
GO SYsS0uUT USERZ6. RDTXMP_ JOBO0G75.D0000108.7
GO UFDFRINT USER26 RDTXMP.JOBO0G75.00000109.7
Hald Ctrl to show links in source
afr*
4@ /60 PGM=IGYTCARA, COND=(3,LT, LINK) N
FAQ | Ask aQuestion
1 3
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Job Output

42

-

| ] Home *

] SANDBOX.SAMPLE.

C' | & b#ps://localhost:9443/RDT/edit/edithtml#/Z0S/JESFiles/MVS099.RTP.RALEIGHIBM.COM:7800/1OB0067 5/USH e
Apps [ Home

1 1REPORT #: IGYTCARA

2 -

1@
11
12
13
14
15
16
17
18
19
28
21
22
23
24

:Eﬂ

| ) CARACLG:CL - Coc % [ [ USER26.RDTXMP.JO X .‘*._ | ] IGYTCARA:COBOL - %

IBM Rational Developer Traveler Content

COMMUTER FILE UPDATE LIST

rip.raleigh.ibm.com

FAGE #: 1

B4/29/2814

PROGRAM #: IGYTCARA

| RE-| SHIFT |
TRANS | CORD|HOME CODE| COMMUTER
CODE |TYPE|WORK CODE| NAME

| HOME

HOME PHONE
WORK PHONE

| HOME LOCATION JUNCTION
| WORK LOCATION JUNCTION

TRANS. ERROR

AB 1821 CRYSTAL COURT
SAN FRANCISCO

(415) 555-8198

CA 99981 (415) 555-1387

RODNEY /CRYSTAL
BAYFAIR PLAZA

DE 789 EMILY LANE
SAN FRANCISCO CA

{415) 555-1898

99921 (415) 555-2589

COYQTE

14TH STREET/166TH AVENUE

A NEW 1 81 11 ROBERTS
A NEW 2 B2 12 KAHN
P 4 33 99

IBM Rational Developer Traveler V1.0.3 (Development)

(B@@) 555-7890

ASDFG (123) ASD-FGHJ

HOME CODE " '
WORK CODE " '

TRANSACT. CODE
SHIFT CODE
HOME LOC. CODE
WORK LOC. CODE
LAST MNAME
INITIALS
ADDRESS

CITY

STATE CODE

FAQ | Ask a Question

-

]
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Compare View

=t Apps [ Home

/Z0SMVSFiles/mys099.rp.raleigh.ibm.com:7800/USER26.5ANDBOX. SAMPLE.COBOL /Z0S/MVSFiles/mvs099.rtp.raleigh.ibm.com:7800/USER26. SANDBOX. SAMPLE.DEV.C(
1 TITLE "DATA VALIDATION AND UPDATE PROGRAM . 1| TITLE "DATA VALIDATION AND UPDATE PROGRAM
2 Identification Division. 2 Identificaticon Division.
3 Program-1id. IGYTCARA. 3 Program-id. IGYTCARA. =
4 TAge48 Author. A. Programmer. 4 TAeR4R Author. A. Programmer.
5 Installation. IBM - Santa Teresa Laboratory. 5 Installation. IBM - Santa Teresa Laborator
6 Date-written. April 1991. 6 Date-written. January 2814.
7 Date-compiled. 7 Date-compiled.
8 8 M COBOL.
9 * P T T TTTTTTT s s s o ok o o ok ok ok o ke o ok g
18 18
11 " Program's Function(s): 11 Program's Function(s):
12 ========= ============ 12
13 13
14 This program updates COMMUTER FILE using UPDATE 14 This program updates COMMUTER FILE usir
15 TRANSACTION FILE. The TRANSACTION FILE has alre 15 TRANSACTION FILE. The TRANSACTION FILE
16 created. 16 created.
17 It validates UPDATE TRANSACTIONS marking all er 17 It validates UPDATE TRANSACTIONS markir
18 a particular transaction into error table. If m 138 a particular transacticn inteo error tal
19 occur. the program updates COMMUTER FILE and or: 7 19 occur. the proeram uodates COMMUTER FII ™
2@ L4 28 L4
IBM Rational Developer Traveler V1.0.3 (Development) FAQ | Ask a Question
3

[ Hame x | [ SANDBOX.SAL % | [ Compare x \ [ CARACLGJCL x ' [Y USERZERDTXL x ' [7 IGYTCARA:CO %

ST

C' | & b#ps://localhost9443/RDT/compare/compare.html#/Z0S/MVSFiles/mvs099.rtp.raleigh.ibm.com:7800/USER2¢E i

Compare

© 2014 IBM Corporation
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Navigator View — New PDS...

x | [} SANDBOXSAN x Y [ Compare % | [ CARACLGICL x

|| Home

| ] USER26.RDTXI

X

1) IGYTCARACO| x

P

(—
it Apps

[ Home

+| O ROTRSRVR New... - Selected... -

+| O SAMPLE
MNew PDS Member LE.JCL

+| [0 SAMPLES
-] (= SANDBOX MNew PDS like...
-] &= SAMPLE
B, COBOL
=, COPY
-] = DEVY
B COBOL

CL

IIfj]

[ =5

B

E{j] m'j] m'jl
15

s
[¥x)

EST
¥ [ SEQTEST

¥ 3 SPF

+ G TEST

%] £ TESTER2 M

IBM Rational Developer Traveler V1.0.3 (Development)

B bﬁ‘pﬁ ://localhost:9443/ROT/navigate/MNavigator.html#/ZOS/PDS/mvs099.rtp.raleigh.ibm.com:7800/USER26.SAl 5

FAQ | Aska Question

| »

r—

44
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Jobs View

-

Home % / [ USER2E:* - Job: X ! [ Compare

=

JCARACLGICL x | | USER26.RDTXI

% | IGYTCARA:CO! =

i Apps

] Home

Job Filter Properties Refresh  Selected.. -

MName: * Io
&, JOB0O0GTS
Owner.  |LUSERZ6 & JOB00GT4
Queue: , % J0B00379
& JOB0037Y
I & J0B00362
Class: * & J0B00261
& J0OB00349
| Find Jobs ® J0B00344
I & J0B00320
&, J0OB00319
&, J0OB00318
& JOB00317
& JOB00310
Ly [FatmTalutaTalal

IBM Rational Developer Traveler V1.0.3 (Development)

Queue MName
Output ROTXMP
Output ROTXMP
Active USER26G
Output USER26A
Output USER26G
Output USER26AA
Output USER26G
Output USER26A
Output USERZ2G
Output USERZ2G
Output USERZ2G
Output USERZ2G
Output USERZ2G

LA

Owner

USER26
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G
USER2G

(N TS

| = C' | & b#ps://localhost9443/RDT/jes/obs.html#/Z0S/JOBS/mvs099.rtp.raleigh.ibm.com:78007 prefix="8&owner=USE i

Class

00|00 |00 0 g o o g o g

2

FAQ | Aska Question

3
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Job View

| Home ®x [ USER2G:* - x r [ JOBODETS - % "'\ [ Compare x % [ CARACLG: x % [ USER26.RD" x Y [7] IGYTCARA: X
C' | & b#ps://localhost:9443/RDT/jes/Job.html#/Z0S/)0OBS/)OB/mvs099.rtp.raleigh.ibm.com: 7800/ 0B00675 o di—
itf Apps [ Home
Job Status
Job Status (% RDTXMP:JOBODGTS ) C
Job Name: ROTXMP Job 1D JOBOOGTS Job Owner: USERZ26
Job
Job Queue: Cutput Job Class: D Completion e
(000004)
‘ Status:
1
JCL: USER26.SANDBOX. SAMPLE. JCL{CARACLG)
Job Output
Step Step Name (B]N] DEM
Order
1 JES2 JESMSGLG USER26 RDTXMP.JOBO0E75.00000002 JESMSGLG
2 JES2 JESJCL USER26 RDTXMP.JOBO0GT5.00000003.JESJCL
3 JES2 JESYSMSG USER26 RDTXMP.JOBO0G7S.D0000004 JESYSMSG
4 CREATE SYSIN USER26 RDTXMP.JOBO0GTS 000001017
5 CREATE SYSPRINT USER26 RDTXMP.JOBO0GTS 00000102 7
B CCOB.COMPILE SYSPRINT USER26 RDTXMP.JOBO0GTS.00000103.7 hd
IBM Rational Developer Traveler V1.0.3 (Development) FAQ | Ask aQuestion
»
e
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TSO Shell

[ USERZ6:* - % | [Ytsol-TSO % % [ Compare % | || CARACLG

| ] Home ®

b4

[ USER26.RD” = Y [ IGYTCARA: x

P

€« &

=i Apps [ Home

t=o1 - TS0 Shell

| For a list of available commands type 'help'.

= help

LANGUAGE FROCESSING COMMANDS:

‘ ASM INVOKE ASSEMBLER FROMFTERE AND ASSEMBLER F COMEFILER.
| CALC INVOKE ITF:FLS1 FROCESSOR FOR DESK CALCULATIOR MOLE.
COBOL INVOKE COBOL FROMFTER AND ANS COBOL COMFILER.
FORT INVOKE FORTRAN PROMFTER AND FORTRAN IV &1 COMFILER.

FROGRAZM CONTROL COMMANDS:

CRALL LOAD AWD EXECUTE THE SPECIFIED LOAD MODULE.
LINK INVOKE LINK FROMFIEE AND LINKAGE EDITCR.
LOADGO LOAD AND EXECUTE FROGRAM.

RUN COMFILE, LOAD, AND EXECUTE FROGRAM.

TEST TEST USER FROGRAM.

TESTAUTH TEST AFF AUTHORIZED FROGEAMS.

COMMRNDS :

ALLOCATE

ATTLT

1 DATE: MANAGEMENT

ALLOCATE A DATR 5SET WITH OR WITHOUT AN ATTRIBUTE
LI5ST OF DCB FARRMETERS.

DEETHME ADTTOKLT IISED IEUET Ah ADDT T ATIOM TEUET ETC AT

B b#ps://localhost:9443/RDT/cmdshell ftsoShell.html#/Z OS/TSOSESSION/mvs099.rtp.raleigh.ibm.com:7800/ts01 T =

-

>

IBM Rational Developer Traveler V1.0.3 (Development)

SEND

FAQ | AskaQuestion

]
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Recent Files View

i — oy — — - —— —
{ : Ee—— - — P
' x B
J [ Recent Files \

T ————

= C' | B h#ps://localhost9443/RDT/recent/recentFiles.html#
=5 Apps [ Home

Recent Files USER2

Most recently accessed files for mvs099.rtp.raleigh.ibm.com:7800

Mame

L JOBOOE7S/USER26.RDTXMP.JOBO0ETS.D0000109.%3F

. USER26.5SANDBOX. SAMPLE.COBOL(IGYTCARA)

L USER26.5ANDBOX. SAMPLE.JCL(CARACLG)
USER26.5SAMPLE.JCL(TEST)

N USER26.SAMPLE.JCL{SLEEF)

JOBO0309/USER26 USER26.J0B00309.00000101.%%3F
USER26.5SAMPLE.ICL{ERROR)
JOBO3264/USER26.USER26.J0B03264.D0000004.JESYSMSG
JOBO2264/USER26.USER26.J0B03264.D0000002. JESMSGLG
USER26.5ANDBOX. SAMPLE.DEV.COBOL{IGYTCARA)
JOBO1472/USER26.RDTXMP.JOBO1472.00000002 JEEMSGLG
JOB01472/USER26.RDTXMP . JOB01472.D0000109.%3F
JOBO1182/USER26.RDTXMP.JOBO1182.D0000108.%3F
JOBOO575/USER26.RDTXMP.JOB00575.00000109.%3F

IBM Rational Developer Traveler V1.0.3 |Development)

1|

FAQ | AskaQuestion

|k

48
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Sharing Links

() ROTraveler *FUNCTIONAL-ID* [started: 11:48:23 AM] y = ==
File Edit View Tools Help
B@T-FT&LD
B RDTraveler *FUNCTIONAL-ID*

Brackendale, BC, VON1HO, CA 7 8:48 AM
Tam available @ Work@Home

RDTraveler *FU... Brian, can vou review this JCL when vou get a chance? 11:56:02 AM
https:/localhost: 9443/ RDT/ edit/edit.htm#/7Z0S/MVSFiles/mvs099.rtp.raleigh.ibm.com: 7800/ TUSFRI6. SANDBOX. SAMPLE. JCL/CARACLG

bi L MBBT Ha£0=a v

] Home |5 SANDBOX.SAMPLEJCL - | % [ [Y CARACLGICL - Coding x !
J —

C | & baps://localhost:9443/RDT/edit/edithtml#/Z0S/MVSFiles/mvs099.rtp.raleigh.ibm.com:7800/USER26.SANDBO ¢ | =

[ Home
IBM Rational Developer Traveler Content S p.raleigh.ibm.com:

Save  Submit]JCL  Referenced Datasets... F
RDTXMP JOB "sample 1/ RDTXMP JOB 'sample’,CLASS=D,MSGCLASS=5,NOTIFY=&SYSUID.
PROCLIB JCLLIB 2 //PROCLIBE JCLLIB ORDER=(RDT.ROTUTIL.RDTPROC) =
» CREATE EXEC PGM=IDCAMS ENIOBP*‘-R"’- T=1,L=30

X =
> CELIZSCE0IEE 5//* Delete/Allocate the VSAME dataset
» LINK EXEC PGM=IEWBLINK 6//*
» GO EXEC PGM=IGYTCARA @ 7 CREATE EXEC PGM=IDCAMS
8 /SYSIN oo *

9 DELETE USER26.IGYTCAR.MASTFILE -

1@ PURGE

11 DEFINE CLUSTER - =

12 (NAME(USER26.IGYTCAR.MASTFILE) -

13 INDEXED -

14 RECSZ(88 58) -

15 KEYS(16 8) -

16 CYLINDERS(2))

17 /*

18 / /SYSPRINT DD SYSOUT=*

19 //*

28 //* Compile the source code

21 /7%

&22 CCOoB EXEC COBCC, +

23 CBPARM="NOADV, NODYN, NONAME , NONUMBER, QUOTE, SEQ, XREF, VBREF ,DUMP, LIB"

24/ SYSIN DD DSH=&SYSUID..SANDBOX.SAMPLE.COBOL(IGYTCARA),DISP=SHR -
IBM Rational Developer Traveler V1.0.3 (Development) FAQ | Ask aQuestion

3
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Also — mobile device access
I0S

eeeeC ROGERS =+ 10:46

& https://rdt1.demos.ibm.com = @

Android

Save  Submit JCL  Referenced Datasets... Lineg:Col12 JF
RDTXMPG JOB 'clg' 1 /RDTXMPG JOB 'clg',CLASS=D,MS(
r N 2 PROCLIB JCLLIE ORDER=({RDTOO(
P—{OCL“:? e . 3 JOBPARM T=1,L=50
13 CREATE EXEC PGM=IDCAMS 4 " RDTCBXML=DDS3743.RDT.V

CCOB EXEC COBCC

3 ' COBOLCMP=COBOL.V4R2
> LINK EXEC PGM=IEWBLINK
[

7//* Delete/Allocate the VSAME c C & https://rdt1.demos.ibm.com/RDT/edit/edit.html# w ¢
GO EXEC PGM=IGYTCARA B/i*
9|fr*
([)10 / CRERTE  EXEC PGM=IDCAMS
11 ' /S¥SIN DD *
ii DELE:E,RSETUDI'ICYTCAR'HASTFLLE Save Submit JCL | Referenced Datasets... Line1:Col1 &
14 DEFINE CLUSTER - R ROTXMPG ‘clg’,CLASS=D,M =
15 (NAME (RDT001. IGYTCAR . MASTF] 2 c ORDER=
16 INDEXED = 3 T=1,L
17 RECSZ (80 BO) - 4 T RDTCBXML=D
18 KEYS(16 0) - 5 T COBOLCMP
19 CYLINDERS(2)) 3 B %
20 /* » GOEXEC 7 //* Delete/Al
21 'SYSPRINT DD SYSOUT=+* Blsx -
22 //* Py
23 //* Compile the source code @10
24 //* S
25/ /CCOB E coBce, i R
26 COMPILER=&COBOLCMP. . SIGYC( i
27 ERRPRSR=&RDTCBNML. , Td
28 CBEARM="'NOADV , NODYN , NONAME vs GYTCAR.MASTFILE) -
29 ' /SYSIN DD DSN=&S¥SUID. .SANI i huitlosk bopod L
IBM Rational Developer Traveler V1.0.1 (20140221-1502) ;
bk =
20
21
22

INT C

34 //* Link (bind)

IBM Rational Developer Traveler V1.0.1 (20140221-1502) FAQ | Ask a Question
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Rational Developer for System z — Advanced Features

* Integrated Debugger
* Code Coverage

* zUnit Test generation
* Code Review

* Program Control Flow

© 2014 IBM Corporation
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Rational Developer for System z — Integrated Debugger

© 2014 IBM Corporation
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Remote, Interactive, Debugging ...

* RDz v9.0.1 introduced a new feature called Integrated Debugger
v A GUIl-based multi-platform, multi-language debugger

v" Full asynchronous mode
v Thread-level control of multi-threaded applications
v Automonitor support

v" RDz v9.0.1 Supports:
v' COBOL V5.1,V4,V34
v' Batch, Batch IMS, Batch DB2, CICS 5.1, 4.2, 4.1
v" Interactive Code coverage — Out of the box
v" RDz 9.1 Supports:
v PLIv4.x, v3.9
v' C/C++ V1R13, V2R1
v IMSTM
v DB2 Stored procedures

53
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Remote, Interactive, Debugging ...

v" Host-offload architecture:

v Remote debugger with only a small footprint on the

mainframe:
* Leverages workstation CPUs enabling faster systemz(zos) RDzCiient
processing of debug information T

* Enables scalability and reliability

v" Debugger client is supported on Windows and IR . Erge

..................

Linux | 3] < I
' Debuggee il [
[ R @ i
Applicaign ! | zg PIC

v Simple and Secure Connections:

......................

v" Single client can handle multiple debug sessions on
multiple hosts or an application the spans multiple
systems

v" Client initiated debug — no need to specify client IP
address and port (v9.0.1.2)

v' SSL/TLS support

© 2014 IBM Corporation
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Rational Developer for System z — Code Coverage
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Code coverage

Use a set of test cases to exercise the application
Measure the amount of code covered by the test cases
Report on the level of test coverage

Edit Mavigate Search Project Run  Window

Insight into both the amount of code covered and the quality of the test cases

Help

S W= iz | k| TR R TR A I BEE R R SR SR S S R S Iﬁslﬁnebus
&l z/OS Projects &3 ] = = . ] *R42CIBZP.jcl [m;, Code Coverage Report (ATMCIB00_2014 02 _25 084206 0333) 52 ] 45 Remote Systems 532 ]

Code Coverage Report

Code Coverage Summary

Code coverage report (analyzed at Feb 25, 2014 8:42:06 AM, generated at Feb 25, 2014 8:42:06 AM)

Element Cowerage Cowvered Lines
b (= ATMVITFO 74
& (£ ATMURNDO 115
b (£ ATMSICUD [ | 174
B (= ATMSICTO 52% 75
. (2= ATMSIERD 124
> (52 ATMSIACO 147
b (2 ATMRIBCL 65
(= ATMRIBBL 47
. (2= ATMRIBAL 55
(22 ATMRCLGO 17
r (2 ATMRBLGO 17
o E2 ATMRALGO 42% 17

21 | < | =25

M42CIB00 jel
151 CIBO0 jel
R42CIBO0.jcl
& R42CIBDM jel
R42CIBDT jel
R42CIBMD jel
R42CIBZP jcl
i R42G0000 jcl
R42ROFFL jel
R51CIBO0. jel
R51CIBDM,jcl
& RS1CIBOT jel
&8 RS1CIBZP jcl
W8 R51G0000,jcl
R51ROFFL jel
& V4206 jcl
V42CIBOO jel
& V42MO000 jel

cdh AR ADAANA [ a— e VA2RALGO.jel
= = & V42RELGO.jcl
&=l V42RCLGO.icl
Report | i
El Properties 332 | B Outline == P Getting Started | Remote Error List 4+ 2705 File Systern Map... B Property Group Mana.., [Jﬂ Remote System Details 53
=) > = —
T & <« ;
Property Value Subsystermn JES
Connection-privat Yes Resource Parent filter pool Parent filter Mumber of filter strings Connection-private
Name Retrieved Jobs Sir Retrieved Jobs CM-torolabw-com.ibm.zos.jes Mot applicable & Yes
Number of childre: 0 24 My Jobs boxall:com.ibm.zos.jes Mot applicable 1 No
Mumber of filter sti 1
Parent filter Mot applicable
Parent filter pool  CM-torolabw-com.ibm.zosjes
Type Remote system filter
ATMSICUOD - Local Workspace
Sl — —
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Rational Developer for System z — zUnit Test Generation
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zUnit Initiator

Batch, TSO, or z/UNIX

u C\ zUnit Configuration XML

zUnit Test Cases zUnit Test Runner zUnit Test Suites

i AZUTSTRN >
w Exception Handler w
wjfCWI CEETBCK

Fetch Test Case Fetch Test Suite

zUnit Test Case ﬂ zUnit Test Suite

zUnit Interface zUnit Interface

COBOL | PL/I COBOL | PL/I j
— addTests() test_case names[]
— setup() @ @
— teardown()
L {test1,...testr}() zUnit Test Runner API Throw zUnit
AZUTSTRN Assertion Exception
Initialize Test Case | | AZUTCINI() | /
Add Test to Test Case | [ AZUTCADD() | —::>
Fail Test w/o Msg | AZUASTFA() ||
Fail Test with Msg ||  AZUASTFM(msg) |

58 IBM Confidential © 2014 IBM Corporation
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Current zUnit Support

Develop zUnit Test Case

1. Generate
blank test
case by
entering test
case name
and element
names

59 IBM Confidential

Test Case
Template
Generator

Build zUnit Test Case

> Test Case

A

A

L T

S

2. Manually
write
Test Case

' 3. Build
J\ Test Case

Run zUnit Test Case

Configuration I
—

|

|

|

| -
L —

———

4. Run

Test Case A
* setup()

Test Case B
* setup()

e

Test Case

Test Runner

Test Case C

* setup()
@° test001()
@ test002()

> Handler

@° test003()
* teardown()

N 2

Result

© 2014 IBM Corporation
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= Support for COBOL Unit test creation that supports:
* Selection of the “interface” (Copybook(s)) to the program
* Specifying of the test data — input and expected output

* Generation of a test case (not template) based on the input and
expected output

* Identifying the data items and called programs

* Allow generation of stubs for the called programs

© 2014 IBM Corporation
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RDz 9.1 - User Scenario/Flow

3. invokes Allowis generating
stubs for called

programs
( Test case creation wizard ]

e

imports

L
_{,-1\. Iedits-and builds F}BOL or PLT program 1

developer imports

Generates test cases and
imports source and dependencies stubs

2. invokes Test data schema wizard
generates

XML files with test
data

credtes
gengrate ' Test results |

seml schema(s) Contzins the
data item,
parameter and
called program
information

5. builds and runs

61 © 2014 IBM Corporation
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Rational Developer for System z — Code Review
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Code Review overview

RDz 8.5
* Additional COBOL rules provided
* PL/I rules provided

RDz 8.5.0.1

* COBOL Application Model z9.0

* Custom COBOL rules * z/OS Batch invocation
RDz 8.5.1 ?IZ% * Additional rules provided

* CICS CAM updates

RDz 9.0.1
* 7z/OS Batch invocation
* Additional rules

* Command line invocation
XML, CSV reports

* provided
RDz 8.0.3 * Export language specific
* IDE Code Review introduced results
* COBOL rules provided RDz 9.1
* Selectrules * PL/I Application Model
* Run the Analysis  Custom PL/I rules
* View results in Ul * Baseline comparison

HTML, PDF reports

63 © 2014 IBM Corporation
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RDz v9.0.1 - Code Review — an extensible set of plug-ins ....

= New PL/lI rules

@ Scope %] Rules

Rule Sets: IPLfI rules added in version 9.0

Analysis Domains and Rules

4[] %/ PL/ICode Review [0/30]
4 [7] 2 Naming Conventions [0/2]
[7] [1] Use a level number when declaring data
[T] [1] Use a main precedure name that matches the source file name
4 [ Performance [0/11]

[T [1] Aveid declaring multiple data items by factoring attributes
[T [1] Avoid FIXED DECIMAL declarations with even precision

[T [1] Avoid implicit declarations

[T] [1] Avoid using the PROCESS directive

[7] [1] EXEC SQL: Avoid SELECT *
[T [1] EXEC SQL: Use unqualified table names

[T] [1] Use INITIAL with STATIC data declarations
4[] Program Structures [0/17]
[T [1] Avoid assigning a value to an INONLY or NONASSIGNABLE parameter
[7] [1] Avoid comparisens of BIT strings of different length
[T] [1] Avoid ending a comment after column 72
[T [1] Avoid GO TO statements that specify a label in another block
[T] [] Aveid GO TO statements that specify a label variable
[7] [1] Avoid most GO TO statements
[7] [1] Avoid SELECT statements without OTHERWISE branch
[T [1] Avoid STOP statements
[7] [1] Avoid using characters except for sequence numbers after column 72
[T] [1] Avoid using data elements of type BIT in arithmetic operations
[7] [1] Avoid using data elements of type CHARACTER in arithmetic operations
[ [5] EXEC CICS: Use DFHRESP to check the retumn value
[T [1] EXEC CICS: Use the RESP option
[T [1] Initialize locator variables used for based storage
[7] [1] Use a label with procedure END statements
[7] 1] Use a SELECT statement rather than ELSE-IF

64

[T [1] Avoid assigning or comparing two entry variables having different parameter lists
[7] [] Avoid assigning or comparing two entry variables having different RETURNS attributes

[7] [1] Declare a single variable in an IF, WHILE, UNTIL, or WHEN clause as BIT(1) NONVARYING

[T] [1] Use a loop control variable that is FIXED BINARY, FLOAT, ORDIMAL, HAMDLE, POINTER, or OFFSET.

= Export analysis details by language

- Software Analyzer Results [

CIRT R
b¥ Mew_configuration (5) (13/11/2

COBOL Code Reviews | PL/T Code Review

T‘i-,.ais

4 B Naming Conventions [10 resu Export the selected analysis history Lo a file

Fl ,5, Use a level number when declaring data [10 results in 3ms]
1] TOWERS.plie38 Use a level number when declaring data
[T] TOWERS.plid40 Use a level number when declaring data
1] TOWERS.plid]l Use a level number when declaring data
iL, TOWERS.plid2 Use a level number when declanng data
1] TOWERS.plid3 Use a level number when declaring data
[¥] TOWERS.pli:d4 Use a level number when declaning data
[I] TOWERS.plid5 Use a level number when declaring data

I TANAEDC Al s o il mcima b aa s

silhsa dasleslss daks

m
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RDz v9.0.1 - Code Review — an extensible set of plug-ins ....

= New PL/lI rules

@ Scope %] Rules

Rule Sets: IPLfI rules added in version 9.0

Analysis Domains and Rules

4[] %/ PL/ICode Review [0/30]
4 [7] 2 Naming Conventions [0/2]
[7] [1] Use a level number when declaring data
[T] [1] Use a main precedure name that matches the source file name
4 [ Performance [0/11]

[T [1] Aveid declaring multiple data items by factoring attributes
[T [1] Avoid FIXED DECIMAL declarations with even precision

[T [1] Avoid implicit declarations

[T] [1] Avoid using the PROCESS directive

[7] [1] EXEC SQL: Avoid SELECT *
[T [1] EXEC SQL: Use unqualified table names

[T] [1] Use INITIAL with STATIC data declarations
4[] Program Structures [0/17]
[T [1] Avoid assigning a value to an INONLY or NONASSIGNABLE parameter
[7] [1] Avoid comparisens of BIT strings of different length
[T] [1] Avoid ending a comment after column 72
[T [1] Avoid GO TO statements that specify a label in another block
[T] [] Aveid GO TO statements that specify a label variable
[7] [1] Avoid most GO TO statements
[7] [1] Avoid SELECT statements without OTHERWISE branch
[T [1] Avoid STOP statements
[7] [1] Avoid using characters except for sequence numbers after column 72
[T] [1] Avoid using data elements of type BIT in arithmetic operations
[7] [1] Avoid using data elements of type CHARACTER in arithmetic operations
[ [5] EXEC CICS: Use DFHRESP to check the retumn value
[T [1] EXEC CICS: Use the RESP option
[T [1] Initialize locator variables used for based storage
[7] [1] Use a label with procedure END statements
[7] 1] Use a SELECT statement rather than ELSE-IF

65

[T [1] Avoid assigning or comparing two entry variables having different parameter lists
[7] [] Avoid assigning or comparing two entry variables having different RETURNS attributes

[7] [1] Declare a single variable in an IF, WHILE, UNTIL, or WHEN clause as BIT(1) NONVARYING

[T] [1] Use a loop control variable that is FIXED BINARY, FLOAT, ORDIMAL, HAMDLE, POINTER, or OFFSET.

= Export analysis details by language

- Software Analyzer Results [

CIRT R
b¥ Mew_configuration (5) (13/11/2

COBOL Code Reviews | PL/T Code Review

T‘i-,.ais

4 B Naming Conventions [10 resu Export the selected analysis history Lo a file

Fl ,5, Use a level number when declaring data [10 results in 3ms]
1] TOWERS.plie38 Use a level number when declaring data
[T] TOWERS.plid40 Use a level number when declaring data
1] TOWERS.plid]l Use a level number when declaring data
iL, TOWERS.plid2 Use a level number when declanng data
1] TOWERS.plid3 Use a level number when declaring data
[¥] TOWERS.pli:d4 Use a level number when declaning data
[I] TOWERS.plid5 Use a level number when declaring data

I TANAEDC Al s o il mcima b aa s

silhsa dasleslss daks

m

© 2014 IBM Corporation




66

Application Modernization and Lifecycle Management

Rational Developer for System z — Program Control Flow

© 2014 IBM Corporation



Application Modernization and Lifecycle Management

COBOL Control Flow — supported since RDz 8.5.1

» Scoped to a Program and its “direct” dependencies ( copy books, static calls )
» Available with no additional dependencies or installs
» Features (for COBOL only)

= Program Control flow diagram

= |dentify Unreachable Code

= Data Element Table

=241 105-READ-PROD |

'1.[1T 110—LC}AD—PRC}I}TABLE]::-_-‘

Tal qT 110-EXIT

_.':" ----- -»( 4] 229-READ-ACTIVITY }---- - »>[qT zza-ExiT

S 4] 278-HEADINGS|---- - » q[ z7a-ExXIT
“ 9T 100-Ex1T

BB MTCHMERG | ----- - > qT 0o0-mMAINLIMNE L.

........... > qT 105-EXIT

Y 7l q] 200-PROCESS|------c-o-- »| qT zoo-ExIT

___,T[ﬂ 276—LO0KUP—MONTH} ------ »[ 9T 278-EXIT

AT 275-PART-TOTALS]

sl qT 27s-EXIT

-‘*[:ﬂ 300-TERMINATI DN} o

A[!T 310—GRAND—TOTALS} ---------- »[qT z10-Ex0T

[ qT apo-ExIT

67

© 2014 IBM Corporation



Application Modernization and Lifecycle Management

RDz 9.1 adds the PL/I Control Flow

= SRS EES : procedure;

EXEC CICS IGMNORE COMDITIOM MAPFATL;

IF LCLBUILD = "¥" THEN

DO;

EXEC CICS RECEIVE MAP({ "MAP1")

MAPSET( " GAMBMP1 ")
INTO({ LMAP1 };

END;

ELSE

DO;

EYEr rTr< BECFETWE MAD/S "MADT "N

Getting Started &= Remote Error List + z/0OS File System... Flf,'q Property Group ... B2 Snippets

48 Re

4 i ERRORMAKE

',[i‘n‘% PROCESSMAKEMAP) .L'.

{7 @ GETMAKEMAPRY- .
- »[@ GETMODELS}..

) < 4@ GETMAKES] - = g[ﬁ SENDMAKEMAP | - {ﬁi SENDMODELMAP

_______________

68
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